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1.0 Executive Summary
The objective of this study was to evaluate the inhibition of aromatase activity by 10 reference chemicals
using human recombinant aromatase microsomes. This study was part of a multi-laboratory effort for the
evaluation of the recombinant aromatase assay. The protocol was specific to the work conducted by In
Vitro Technologies.

The study evaluated the inhibition of aromatase activity by 10 reference chemicals using human
recombinant aromatase microsomes. Inhibitory potential of each reference chemical was evaluated in
three independent replicate experiments. All three replicate experiments for a given reference chemical
were conducted by the same technician.

2.0 Introduction

2.1 Background
The Food Quality Protection Act of 1996 was enacted by Congress to authorize the Environmental
Protection Agency (EPA) to implement a screening program on pesticides and other chemicals found in
food or water sources for endocrine effects in humans. Thus, the U.S. EPA is implementing an Endocrine
Disruptor Screening Program (EDSP). In this program, comprehensive toxicological and ecotoxicological
screens and tests are being developed for identifying and characterizing the endocrine effects of various
environmental contaminants, industrial chemicals, and pesticides. The program's aim is to develop a two-
tiered approach, e.g., a combination of in vitro and in vivo mammalian and ecotoxicological screens (Tier
1) and a set of in vivo tests (Tier 2) for identifying and characterizing endocrine effects of pesticides,

industrial chemicals, and environmental contaminants. Validation of the individual screens and tests is
required, and the Endocrine Disruptor Method Validation Committee (EDMVAC) will provide advice and
counsel on the validation assays.

Estrogens are sex steroid hormones that are necessary for female reproduction and affect the
development of secondary sex characteristics of females. Estrogens are biosynthesized from cholesterol
by a series of enzymatic steps, with the last step involving the conversion of androgens into estrogens by
the enzyme aromatase. Estrogen biosynthesis occurs primarily in the ovary in mature, premenopausal
women. During pregnancy, the placenta is the main source of estrogen biosynthesis and pathways for
production change. Small amounts of these hormones are also synthesized by the testes in the male and
by the adrenal cortex, the hypothalamus, and the anterior pituitary in both sexes. The major source of
estrogens in both postmenopausal women and men occurs in extraglandular sites, particularly in adipose
tissue. One potential endocrine target for environmental chemicals is the enzyme aromatase, which
catalyzes the biosynthesis of estrogens. An aromatase assay is proposed as one of the Tier 1 Screening
Battery Alternate Methods. A detailed literature review on aromatase was performed and encompassed
(1) searching the literature databases, (2) contacting individuals to obtain information on unpublished
research, and (3) evaluating the literature and personal communications.

Aromatase is a cytochrome P450 enzyme complex responsible for estrogen biosynthesis and converts
androgens, such as testosterone and androstenedione, into the estrogens estradiol and estrone.
Aromatase is present in the ovary, placenta, uterus, testis, brain, and extraglandular adipose tissues.
Two proteins, cytochrome P450arom and NADPH-cytochrome P450 reductase, are necessary for
enzymatic activity, and the enzyme complex is localized in the smooth endoplasmic reticulum. The
aromatase gene, designated CYP19, encodes the cytochrome P450arom and consists of 10 exons, with
the exact size of the gene exceeding 70 kilobases. Aromatase is found in breast tissue, and the
importance of intratumoral aromatase and local estrogen production is being unraveled. Effective
aromatase inhibitors have been developed as therapeutic agents for estrogen-dependent breast cancer
to reduce the growth stimulatory effects of estrogens in breast cancer. Investigations on the development
of aromatase inhibitors began in the 1970's and have expanded greatly in the past three decades.
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An in vitro aromatase assay could easily be utilized as an alternative screening method in the Tier 1
Screening Battery to assess the potential effects of various environmental toxicants on aromatase

activity. Both in vitro subcellular (microsomal) assays and cell-based assays are available for measuring
aromatase activity. The in vitro subcellular assay using human recombinant microsomes is commonly
used to evaluate the ability of pharmaceuticals and environmental chemicals to inhibit aromatase activity.
In addition, human JEG-3 and JAR choriocarcinoma cell culture lines, originally isolated from
cytotrophoblasts of malignant placental tissues, have been used as in vitro systems for measuring the
effects of compounds on aromatase activity. These cell lines are also utilized for investigations on the
effects of agents in placental toxicology.

Numerous flavonoids and related phytoestrogen derivatives have been extensively evaluated for their
abiliy to inhibit aromatase activity for two primary reasons: (1) these natural plant products can serve as
possible leads for the development of new nonsteroidal aromatase inhibitors; and (2) humans and other
animals are exposed to these agents through the diet. In general, the flavonoids and related analogs
demonstrate aromatase inhibition with ICso values in the micromolar range; however, these compounds
lack both the potency and specificity of aromatase inhibitors developed for breast cancer therapy.
Several pesticides have also demonstrated inhibition of aromatase activity in the human placental
microsomal assay system, with ICso values for aromatase inhibition ranging from 0.04 ¡.M to greater than
50 ¡.M.

The human recombinant microsomal aromatase assay was recommended as the in vitro aromatase
screening assay to be included in the Tier 1 Screening Battery. This assay will detect environmental
toxicants that possess the ability to inhibit aromatase activity. Prevalidation studies on recombinant
aromatase (WA 2-24) were conducted to optimize the microsomal aromatase assay protocol for human
placenta, demonstrate the utility of the microsomal assay to detect known aromatase inhibitors, and
compare the performance of a recombinant assay system and the placental microsomal assays.
Concerns with this initial work involving high variability in some runs and partial inhibition curves were
addressed in a supplemental prevalidation study (WA 4-10). The objective of the current work
assignment is to use the now optimized assay to obtain intra- and inter-laboratory assay variability
estimates to complete the validation of the human recombinant microsome aromatase assay.

2.2 Task Description and Objectives
The objective of this study was to evaluate the inhibition of aromatase activity by 10 reference chemicals
using human recombinant microsomes. This study is part of a multi-laboratory effort for the evaluation of
the recombinant aromatase assay. This protocol is specific to the work conducted by In Vitro
Technologies.

The test system for this study was human recombinant microsomes. This test system was selected
because it provided a biological source of the aromatase enzyme. Since the assay is being evaluated for
its potential to serve as a screening assay, the use of human tissue enhances its predictive potentiaL.

3.0 Materials and Methods

3. 1 Substrate
The substrate for the aromatase assay was androstenedione (ASDN). Non-radiolabeled and radiolabeled
ASDN were used. The non-radiolabeled ASDN (lot 024K0809) was obtained from Sigma, St. Louis, MO
by the Sponsor's Chemical Repository and was then distributed to the participating laboratories. It had a
reported purity of 100%. The radiolabeled androstenedione ((1 ß- 3Hl-androstenedione, (3H1ASDN,

lot 3538-496), was obtained from Perkin Elmer Life Science, Boston and had a reported specific activity
of 25.3 Ci/mmol. Radiochemical purity was reported by the supplier to be ;,97%. Radiochemical purity
was assessed by high-performance liquid chromatography by the lead laboratory. The results of this
analysis are presented in the overall report.
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Since the specific activity of the stock (3H1ASDN was too high for use directly in the assay, a solution
containing a mixture of nonradiolabeled and radiolabeled ASDN was prepared such that the final
concentration of ASDN in the assay was 100 nM and the amount of tritium added to each incubation was
approximately 0.1 ¡.Ci. This substrate solution had a concentration of 2 ¡.M with a radiochemical content
of about 1 ¡.Ci/mL.

The following illustrates the preparation of a substrate solution using a stock of (3H1ASDN with a specific

activity of 25.3 Ci/mmol and a concentration of 1 mCi/mL. A 1:100 dilution (10 ¡.Ci/mL) of the
radiolabeled stock in buffer was prepared. A 1 mg/mL solution of ASDN in 95 % ethanol was prepared.
Dilutions were prepared in buffer to a final concentration of 1 ¡.g/mL. The 1 ¡.g/mL solution of ASDN
(4.5 mL), 800 ¡.L of the (3H1ASDN dilution, and 2.7 mL of buffer were combined to make 8 mL of substrate
solution (enough for 80 tubes). The weight of each component added to the substrate solution was
recorded. After mixing the solution well, aliquots (approximately 20 ¡.L) were weighed and combined with
scintillation cocktail for radiochemical content analysis. The addition of 100 ¡.L of the substrate solution to
each 2 mL assay volume yielded a final (3H1ASDN concentration of 100 nM with 0.1 ¡.Ci/tube.

3.2 Reference and Control Substances
The Sponsor's Chemical Repository (CR) was responsible for chemistry activities required to perform this
study. Their responsibilities included chemical procurement, solubility, formulation stability assessment,
formulation preparation, formulation analysis and shipment of stock formulation to the participating
laboratories. These chemistry activities and results are described in the Sponsor's Chemistry report.

Table 1. Reference and Control Substances

Chemical Mfr. Molecular Molecular
Stock Target Stock

StorageChemical name CAS No. weight Formulation Vehiclecode Purity formula
(q/mol)

Solution ID
Concentration Conditions

4-Hydroxy
270-0049 99% 566-48-3 C1gH2603 302.4 4-ASDN-1 10mM 95%

2 to 8°Candrostenedione ethanol
Lindane 270-0050 99.6% 58-89-9 C6H6CI6 290.8 3-Lin-1 100 mM DMSO 2 to 8°C

Aminoglutethimide 270-0052 ~99% 125-84-8 C13H16N202 232.3 06016JS 100 mM DMSO 2 to 8°C

Chrysin 270-0067 98.2% 480-40-0 C1sH1OO4 254.2 10101DC 10mM DMSO 2 to 8°C

Dicofol 270-0070 96.5% 115-32-2 C14HgCIsO 370.4 7 RM00299 100 mM DMSO 2 to 8°C

Econazole (nitrate) 270-0066 98% 24169-02-6 C18H1SCbN20-
444.7 123K1220 100 mM DMSO 2 to 8°CHN03

Ketoconazole 270-0051 ~99% 65277-42-1 C26H28CI,N404 531.43 121H0524 10 mM DMSO 2 to 8°C

Atrazine 270-0071 98% 1912-24-9 C8H14CINs 215.69 328-137A 100 mM DMSO 2 to 8°C

Fenarimol 270-0064 99% 60168-88-9 C17H12CI,N2O 331.2 325-134C 100 mM DMSO Room
temperature

4-Nonylphenol 270-0073 ~ 98.5% 84852-15-3 C1sH24O 220.4 A0192712 100 mM DMSO 2 to 8°C

Prochloraz 270-0065 99.5% 67747-09-5 C1sH16CI3N302 376.7 2226X 100 mM DMSO Room
temperature

Dibenz(a,h) 270-0074 97% 53-70-3 C22H14 278.35 11613BC 10 mM DMSO 2 to 8°Canthracene

4-Hydroxy androstenedione (4-0H ASDN; lot 4-ASDN-1) is a known aromatase inhibitor. Positive control
stock solutions were prepared and analyzed by Battelle and distributed to the laboratories. The stock
was received on 07 July 2005 and stored at 2 to 8°C until use. 4-0H ASDN was formulated in 95%
ethanoL. The total volume of positive control formulation used in each assay was no more than 1 % of the
total assay volume (i.e., 20 ¡.L in a 2 mL assay) in order to minimize the potential of the solvent to inhibit
the enzyme. Dilutions of the stock solution were prepared in ethanol on the day of use such that the
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target concentration of inhibitor was achieved by the addition of 20 ¡.L of the dilution to a 2 mL assay
volume. The final concentration for the positive control was 5 x 10-8 M.

A known aromatase non-inhibitor, lindane, was used as the negative control substance. Battelle provided
a stock solution for lindane, formulated in DMSO (lot 3-Lin-1). The stock was received on 07 July 2005
and stored at 2 to 8aC until use. Fresh dilutions of the stock solution were prepared in DMSO on the day
of use. Dilutions were prepared such that the concentration of negative control substance, 1 x 10-6 M,
was achieved by the addition of 20 ¡.L of the dilution to a 2 mL assay volume.

Reference chemical stocks formulated in DMSO were prepared, analyzed, and distributed by Battelle.
The reference chemicals were numbered 1 through 10 by Battelle and these numeric designations were
used when the samples were coded prior to distribution to In Vitro Technologies. Analysis of the
reference chemical stock solutions occured before the laboratories used the formulations in the assay.
The analytical method used to analyze each of the reference chemicals in the stock solutions was gas
chromatography with flame ionization detection (4-0H ASDN, aminoglutethimide, lindane, fenarimol,
dicofol, atrazine, and dibenz(a,hlanthracene), high-performance liquid chromatography (HPLC) with UV-
Vis detection (ketoconazole, econazole, chrysin, and prochloraz), and a combination of mass
spectrometry and gas chromatography with flame ionization detection (4-nonylphenol). The chemistry
procedures and results were given to the laboratories in reports prepared and submitted to the
laboratories by the Chemical Repository.

Fresh dilutions of the reference chemical stock solutions were prepared by serial dilution in the same
solvent as the stock solution on the day of use such that the target concentration of reference chemical

could be achieved by the addition of 20 ¡.L of the dilution to a 2 mL assay volume. The total volume of
reference chemical formulation used in each assay was no more than 1 % of the total assay volume (i.e.,
20 ¡.L in a 2 mL assay) in order to minimize the potential of the solvent to inhibit the enzyme.

Each reference chemical was initially targeted to be tested over the concentration range of 10-3 to 10-10 M
(final concentration), but the range was adjusted due to solubility or based on data from the first replicate
as described below.

After completion of the first replicate, the data were reviewed and, if necessary, the concentration of
reference chemical used in the second and third replicates was adjusted. In cases where insolubility was
observed, the concentrations of the reference chemical was adjusted in the first replicate also. The
decision was made by the study director with the following guidelines in mind:

If insolubility is observed at the high concentration (10-3 M), then set the highest concentration at the
highest concentration that appeared to be soluble (limited to 10-4 or 10-s M). Do not use a
concentration lower than 10-s M for the highest concentration tested.
If the highest concentration to be tested is lowered to 10-4 or 10-s M, then add mid-log

concentration(s) near the estimated ICso based on the replicate one results in order to keep eight
concentrations in the test set.
The lowest concentration to be tested is 10-10 M.

.

.

.

Note: The codes for aminoglutethimide and ketoconazole were inadvertently switched when these

chemicals were shipped to In Vitro Technologies. Thus, aminoglutethimide was diluted with the
assumption that the stock concentration received was 10 mM and ketoconazole was diluted with the
assumption that the stock concentration received was 100 mM. Thus, the actual lowest concentration
assayed for aminoglutethimide was 1 nM and the actual lowest concentration assayed for ketoconazole
was 0.01 nM.

Note: A sharp and consistent drop in the aromatase enzyme activity was observed between prochloraz
concentrations of 10-8 and 10-7 M in prochloraz inhibition experiment replicates 2 and 3. The prochloraz
concentration range in replicate 4 was changed to include 10-648 M concentration, in order to get a better
estimate of the IC50 value.
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Note: Fenarimol exhibited visible precipitate formation at the concentrations of 10-3 and 10-4 M. Thus, the
highest concentration of fenarimol tested was 10-4.48.

In Vitro Technologies analyzed 10 chemicals with human recombinant aromatase microsomes. Each
chemical was evaluated in three replicate experiments. The reference chemicals were coded prior to
distribution to the assaying technicians in order that the replicates were conducted blind for reference
chemical identity. All three replicates for a given reference chemical were conducted by the same
technician. Multiple reference chemicals were evaluated by a single technician in a given day. Each
replicate for a given reference chemical were conducted entirely independently of the other replicates for
that reference chemicaL. Each reference chemical was tested at eight concentrations and there were
three (triplicate) repetitions for each concentration of a given replicate. A single replicate study of a given
reference chemical is described in Table 2.

Four types of control samples were included for each replicate. These included:
· full enzyme (aromatase) activity controls (substrate, nicotinamide adenine dinucleotide phosphate

(NADPH1, propylene glycol, buffer, vehicle (used for preparation of reference chemical solutionsl and
microsomes)

· background activity controls (all components that were in the full aromatase activity controls, except
NADPH)

· positive controls (all components that were in the full aromatase activity controls, except vehicle, and
with the addition of 4-0H ASDN at 5 x 10-8 M)

· negative controls (all components that were in the full aromatase activity controls, except vehicle, and
with the addition of lindane at 1 x 10-6 M).

Four test tubes of each type of control were included with each replicate and were treated the same as
the other samples. The controls sets were split so that two tubes (of each control type) were run at the
beginning and two at the end of each replicate set.

Reference chemical solution (or vehicle) was added to the mixture of propylene glycol, substrate, NADPH
and buffer in a volume that did not exceed 20 ¡.L prior to preincubation of that mixture. The volume of
buffer used was adjusted so the total incubation volume remained at 2 mL.

Table 2. Study Design - Aromatase Response to Reference Chemicals

Reference

Sample type Repetitions
Description Chemical

(test tubes) concentration
(M final)

Full Enzyme Activity Control 4 Complete assal with reference
N/Achemical vehicle control

Complete assay with reference
Background Activity Control 4 chemical vehicle control omitting N/A

NADPH

Complete assay with positive
5 x 1 0-8Positive Control 4 control chemical (4-0H ASDN)

added

Negative Control 4 Complete assay with negative
1 x 1 0-6control chemical (lindane) added

Reference Chemical
3

Complete assay with reference
1 x 10-3

Concentration 1 chemical added
Reference Chemical

3
Complete assay with reference

1 x 1 0-4
Concentration 2 chemical added
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Reference

Sample type Repetitions
Description Chemical

(test tubes) concentration
(M final)

Reference Chemical
3

Complete assay with reference
1 x 1 O-s

Concentration 3 chemical added
Reference Chemical

3
Complete assay with reference

1 x 1 0-6
Concentration 4 chemical added

Reference Chemical
3

Complete assay with reference
1 x 10-7

Concentration 5 chemical added
Reference Chemical

3
Complete assay with reference

1 x 10-8
Concentration 6 chemical added

Reference Chemical
3

Complete assay with reference
1 x 10-9

Concentration 7 chemical added
Reference Chemical

3
Complete assay with reference

1 X 10-10 
Concentration 8 chemical added

a .~,The complete assay contained buffer, propylene glycol, microsomal protein, ( H1ASDN and NADPH

3.3 Microsomes
Human recombinant microsomes (lot 5) were supplied to In Vitro Technologies by RTI. These samples
were treated as potentially infectious and appropriate precautions were employed. The microsomes were
stored at -70 :! 10°C. The supplier provided the approximate protein content of the microsomes.

On the day of use, microsomes were thawed quickly in a 37 :! 1°C water bath and immediately
transferred to an ice bath. The microsomes were rehomogenized by vortexing for about 5 seconds to mix
prior to use. The microsomes were diluted in buffer to an approximate protein concentration of
0.008 mg/mL. The addition of 1 mL of that microsome dilution resulted in a final approximate protein
concentration of 0.004 mg/mL in the assay tubes. All microsome samples were kept on ice until they
were placed in the water bath just prior to their addition to the aromatase assay. Microsomes were not
left on ice for longer than approximately 1 hour before proceeding with the assay. Appropriate

documentation of time from thaw to use was documented.

Diluted microsomes were used only on the day of preparation. The thawed or diluted microsomes were
never refrozen for later use in the assay.

3.4 Other assay components
Chemical Supplier Lot Number
NADPH Sigma 103K7046
Propvlene qlvcol JT Baker 042343
Sodium phosphate dibasic JT Baker A43465
Sodium phosphate monobasic JT Baker A28H21
Methvlene chloride Sigma 367 -A0070003
95% ethanol Battelle 04H23QB
Dimethyl sulfoxide Battelle 2969A24437

3.4.1 NADPH
NADPH (ß-nicotinamide adenine dinucleotide phosphate, reduced form, tetrasodium salt, Sigma, catalog
number 1630, 833.4 g/mol) was the required co-factor for CYP19. The final concentration in the assay
was 0.3 mM. Typically, a 6 mM stock solution was prepared in assay buffer and 100 ¡.L of the stock was
added to the 2 mL assay volume. NADPH was prepared fresh each day and was kept on ice.
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3.4.2 Assay Buffer
Dissolved 13.80 :t 0.55 g NaHzP04 (JT Baker, catalog number 4011-01, 137.99 g/mol) in 1 L distilled,
deionized water to prepare 0.1 M NaHzP04. Dissolved 14.20 :t 0.56 g NazHP04 (JT Baker, catalog
number 4062-01, 141.96 g/mol) in 1 L distilled, deionized water to prepare 0.1 M NazHP04. The two
solutions were combined to a final pH of 7.4. The assay buffer was stored in the refrigerator (2-8°C) until
use.

3.5 Protein Determination
The protein concentration of each microsome preparation prepared in this task was measured by In Vitro
Technologies. The protein concentration of the microsome preparation was determined on each day of
use of the microsomes in the aromatase assay. A six-point standard curve was prepared, ranging from 5
to 250 ¡.g protein/mL using bovine serum albumin (BSA). Protein was determined by using a DC Protein
Assay kit purchased from BioRad (Hercules, CA). Quality control standards (10 and 100 ¡.g/mL BSA),
provided by RTI were run in duplicate with each assay. To a 200 ¡.L aliquot of unknown or standard, 100
¡.L of BioRad DC Protein Kit Reagent A was added and mixed. Next, 0.8 mL of BioRad DC Protein Kit
Reagent B was added to each standard or unknown and the samples were vortex mixed. The samples
remained at room temperature for at least 15 minutes to allow for color development. Each sample
(unknown and standard) was transferred to disposable polystyrene cuvettes and the absorbance
(at 750 nm) was measured using a spectrophotometer. The protein concentration of the microsomal
sample was determined by extrapolation of the absorbance value using the curve developed using the
protein standards.

3.6 Cytochrome P450 Aromatase (CYP19) Activity
This procedure was used to measure the aromatase activity in the microsomal preparations. Four types
of control samples were included for each replicate. These included:
· full enzyme (aromatase) activity controls (substrate, NADPH, propylene glycol, buffer, vehicle (used

for preparation of test substance solutionsl and microsomes)
· background activity controls (all components that were in the full aromatase activity controls, except

NADPH)
· positive control (all components that were in the full aromatase activity controls, except vehicle, and

with the addition of 4-OH ASDN at a single concentration, i.e., 5 x 10-8 M)
· negative control (all components that were in the full aromatase activity controls, except vehicle, and

with the addition of lindane at a single concentration, i.e., 1 x 10-6 M).

Four test tubes of each type of control were included with each replicate and were treated the same as
the other samples. The controls sets were split so that two tubes (of each control type) were run at the
beginning and two at the end of each set.

The assays were performed in 13 x 100 mm test tubes maintained at 37:t 1°C in a shaking water bath.
Each test tube was uniquely identified by writing directly on the test tube. Propylene glycol (100 ¡.L),
(3H1ASDN, NADPH, and buffer (0.1 M sodium phosphate buffer, pH 7.4) were combined in the test tubes
(total volume of 1 mL). The final concentrations for the assay components are presented in Table 3. The
tubes and the microsomal suspension were placed at 37 :t 1°C in the water bath for five minutes prior to
initiation of the assay by the addition of 1 mL of the diluted microsomal suspension. The total assay
volume was 2 mL, and the tubes were incubated for 15 min. The incubations were stopped by the
addition of methylene chloride (2 mL); the tubes were vortex-mixed for approximately 5 seconds and
placed on ice. The tubes were vortex-mixed an additional 20 to 25 seconds. The tubes were centrifuged
using a Jouan CR422 centrifuge with GH-3.8 rotor and a Sorvall RT7 centrifuge with RTH-750 rotor for
10 minutes at a setting of 1,000 rpm. The methylene chloride layer was removed and discarded; the
aqueous layers were extracted again with methylene chloride (2 mL). This extraction procedure was
performed one additional time, each time discarding the methylene chloride layer. The aqueous layer
was transferred to vials and duplicate aliquots (0.5 mL) were transferred to 20-mL liquid scintillation
counting vials. Liquid scintillation cocktail (Formula 989, Perkin Elmer, 10 mL) was added to each
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counting vial and shaken to mix the solution. The radiochemical content of each aliquot was determined
using liquid scintillation spectrometry (LSS). Radioactivity found in the aqueous fractions represented
3HzO formed.

Table 3. Optimized Aromatase Assay Conditions

0.004

0.3

100

15

3.7 Data Analysis
The data analysis described in the following paragraphs addresses all of the experiments of this task.

Relevant data were entered into the latest version of the spreadsheet, Aromatase_Master_ Version1.4.xls
for calculation of aromatase activity and percent of control. The instructions for the spreadsheet are
described in Appendix A to the protocol.

Statistical Analyses

Statistical analysis, as described below, was carried out by Battelle. The resulting data were sent to In
Vitro Technologies and were included in the final report as Appendix 6.

Concentration Response Fits for the Reference Chemicals

For the reference chemicals, three independent replicates of the concentration response curve fit were
carried out.

For each replicate two repeat tubes of the full enzyme activity controls, the background activity controls
and the positive and negative controls were run prior to the repetitions of the graded concentrations of the
reference chemical and two repeat tubes of each control were run following the repetition of the reference
chemicaL. Three repetitions were prepared for each concentration of the reference chemicaL.

For each repeat tube (full enzyme activity, background activity, positive, and negative controls and each
reference chemical concentration) the Excel database spreadsheet included total observed (uncorrected)
disintegrations per minute (DPMs) per tube and total aromatase activity per tube. The DPM and
aromatase activity values were corrected for the background DPMs, as measured by the average of the
background activity control tubes. The aromatase activity was calculated as the corrected DPM,
normalized by the specific activity of the (3H1ASDN, the mg of protein of the aromatase, and the
incubation time. The average (corrected) DPMs and aromatase activity across the four background
activity control repeat tubes were necessarily equal to 0 within each replicate.

For each tube percent of control was determined by dividing the background corrected aromatase activity
for that tube by the average background corrected aromatase activity for the four full enzyme activity
control tubes and multiplying by 100.

Concentration response trend curves were fitted to the percent of control activity values within each of the
repeat tubes at each reference chemical concentration. Concentration was expressed on the log scale.
In agreement with past convention, logarithms were common logarithms (i.e. base 10). Let X denote the
logarithm of the concentration of reference chemical (e.g. if concentration = 10-s then X = -5). Let
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Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) of the concentration

T == top of plateau

B == bottom of plateau

H == Hill slope
¡. == 10g1QICsO (ICso is the concentration corresponding to percent of control activity equal to 50%).

The following concentration response curve was fitted to relate percent of control activity to logarithm of
concentration within each replicate:

Y = B + (T-B)/(1 + 1 O(~-x)*Hi.

The response curve was fitted by non-weighted least squares nonlinear regression analysis. Model fits
were carried out using Prism software (Version 4.02).

Concentration response models were fitted for each replicate test within each reference chemicaL. Based
on the results of the fit within each replicate the extent of aromatase inhibition was summarized as top
(T), bottom (B), log10lCso (¡.), and slope (ß). The estimated T, B, log10lCso, and ß for a reference chemical
were (weighted) means across the replicates. The estimated overall standard errors were based on the
standard errors within each replicate and the replicate-to-replicate variability. The average values and
standard errors of T, B, 10g1QICso, or ß and the replicate-to-replicate components of variation were

calculated based on one-way random effects analysis of variance model fits. For each reference
chemical and replicate the estimated top (T), the within replicate standard error of T, bottom (B), the
within replicate standard error of B, 10g1QICsO (il), the within replicate standard error of il, the ICso, the

slope (ß), the within replicate standard error of ß, and the "Status" of each replicate of each response
curve are displayed in a table. The "Status" of each replicate of each response curve is indicated as:

· Complete curve - "inhibitor" - data are available up to at least 80% inhibition - Calculate ICso.
· Incomplete curve - "presumed inhibitor" - Data are available up to at least 50% inhibition but not

beyond 80% inhibition - Calculate ICso.
· Incomplete curve -"equivocal" - Data are available to between 20% and 50% inhibition - Do not

calculate ICso.

· "No inhibition" - No data are available above 20% inhibition - Do not calculate ICso.

Graphical and Analysis of Variance Comparisons Among Concentration Response Curve Fits

For each replicate the individual percent of control values were plotted versus logarithm of the reference
chemical concentration. The fitted concentration response curve was superimposed on the plot.
Individual plots were prepared for each replicate.

Additional plots were prepared to compare the percent of control activity values across replicates. For
each replicate, the average percent of control values were plotted versus logarithm of reference chemical
concentration on the same plot. Plotting symbols distinguished among replicates. The fitted
concentration response curves for each replicate were superimposed on the plots. On a separate plot,
the average percent of control values for each replicate were plotted versus logarithm of reference
chemical concentration. The average concentration response curve across replicates was superimposed
on the same plot. The average concentration response curve was the unweighted average of the

response curves within each replicate.

Top (T), bottom (B), slope (ß) and log10lCso (¡.) were compared across replicates based on one-way
random effects analysis of variance, treating the replicates as random effects. For each of T, B, ß, and ¡.,
plots were prepared that display the parameters within each replicate with associated 95% confidence
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intervals based on the within replicate standard error and the average across replicates with associated
95% confidence interval incorporating replicate-to-replicate variation.

Graphical and Analysis of Variance Comparisons of Full Enzyme Activity, Background
Activity, Positive and Negative Control Percent of Control Across Reference Chemicals and
Replicates

Within each replicate of each reference chemical quadruplicate repetitions were made of the full enzyme
activity control, background activity control, and negative and positive control tubes. Half the repetitions
were carried out at the beginning of the replicate and half at the end. If the conditions were consistent

throughout the replicate test, the control tubes at the beginning should have been equivalent to those at
the end.

To assess whether this was the case, the control responses were adjusted for background DPMs, divided
by the average of the (background adjusted) full enzyme activity control values, and expressed as
percent of control. The average of the four background activity controls within a replicate were
necessarily 0% and the average of the four full enzyme activity controls within a replicate were
necessarily 100%. The full enzyme activity controls percent of control, the background activity controls
percent of control, and the negative and positive controls percent of control values were plotted across
reference chemical and replicate within reference chemical, with plotting symbol distinguishing between
beginning and end, and with reference line 0% (background activity control) or 100% (full enzyme activity
control) respectively. These plots displayed the extent of consistency across reference chemicals and
replicates with respect to average value and variability and will provide comparisons of beginning versus
end of each replicate. Additional plots were prepared displaying the difference of the average of the first
two percent of control values (i.e., those based on the "beginning" tubes) and the average of the last two
percent of control values (i.e., those based on the "end" tubes) (end minus beginning) across reference
chemicals and replicates within reference chemicals. Each plot had a reference line of O.

Three-factor mixed effects analysis of variance models were fitted, separately for the full enzyme activity
control, the background activity control, and the positive and negative control tubes. The fixed effect
factors in the analysis of variance were

. reference chemical

. portion (beginning or end)

. portion by reference chemical interaction.

The random effects were

. replicate nested within reference chemical

. portion by replicate within reference chemical interaction.

The residual error variation corresponded to repetition within reference chemical, replicate, and portion.
The response was percent of control. Since for the background activity and full enzyme activity controls
the average of the repetitions within a reference chemical and replicate were constrained to be 0 and 100
respectively, by the way in which "percent of control" was defined, the variation associated with the
reference chemical effect and the replication within reference chemical effect were both necessarily

constrained to be O.

If the daily replicates were in control the portion main effect, the portion by reference chemical interaction,
and the portion by replicate within reference chemical interaction should have been nonsignificant. If the
portion by reference chemical interaction was significant, the nature of the effect was assessed by
comparing the portion effect (averaged across replicates) within each reference chemical to the portion
main effect. If the portion by replicate within reference chemical interaction was significant, the nature of
the effect was assessed by comparing the portion effect within each replicate within a reference chemical
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to the portion effect averaged across replicates within the same reference chemicaL. Simultaneity of
inference was adjusted for by using Bonferroni's method.

Statistical Software

Concentration response curves were fitted to the data using the non-linear regression analysis features in
the PRISM statistical analysis package, Version 4.02. Supplemental statistical analyses and displays
such as summary tables, graphical displays, analysis of variance, and multiple comparisons were carried
out using PRISM, the SAS statistical analysis system, Version 9.

Inter-laboratory Statistical Analysis

Battelle carried out "intra-laboratory" statistical analyses based on In Vitro Technologies data, according
to the common statistical analysis plan, developed by the Data Coordination Center (Battelle). The Data
Coordination Center carried out the "inter-laboratory" statistical analysis. It wil combine summary values
developed in each of the intra-laboratory analyses to assess relationships among the laboratory results,
the extent of laboratory-to-Iaboratory variation, and overall consensus estimates among the laboratories.

4.0 Results
4.1 Radiochemical Purity - The measured radiochemical purity of the (3H1ASDN was 97%. The

radiochemical purity report is included in the Battelle Chemistry Report.
4.2 Stock Formulation Analysis - The analysis of stock solution for the control and reference articles

is included in the Battelle Chemistry Report.
4.3 Protein Analysis

Experiment ID
Microsome Replicate Assay Date

Measured Protein stock Overall %CV
Lot ID concentration (mg/mL) Mean (+ sd)

5 1 27 JUL 2006 0.261
Incubations for Reference
Chemicals Aminoglutethimide 5 2 28 JUL 2006 4.870

(Rep 1, 2, 3) and Ketoconazole 5 3 29 JUL 2006 NA
(Rep 1, 2, 4)

18 AUG 2006 4.6245 4

5 1 08 SEP 2006 5.420
Incubations for Reference

5 2 12 SEP 2006 3.378Chemicals Dicofol and Atrazine
5 3 13 SEP 2006 3.808

Incubations for Reference 5 1 20 SEP 2006 5.021

Chemicals 4-nonylphenol and 5 2 21 SEP 2006 4.871 3.252 (ot 1.687) 51.9
Dibenz( a, h )anthracene

5 3 22 SEP 2006 3.908

5 1 03 AUG 2006 0.570
Incubations for Reference
Chemicals Prochloraz (Rep 2, 3. 5 2 05 AUG 2006 3.066
4), Fenarimol (Rep 1, 2, 3) and 5 3 08 AUG 2006 0.142
Chrysin (Rep 4)

4 15 AUG 2006 3.7715

Incubations for Reference 5 1 29 AUG 2006 3.009

Chemicals Econazole (Rep 1, 2 5 2 05 SEP 2006 2.460
and 3) and Chrysin (Rep 1 and 3)

5 3 06 SEP 2006 2.846
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4.4 Aromatase Activity (nmol / mg protein / min) - Full Enzyme Activity Control

Experiment 10
Microsome Replicate FEAC Beginning FEAC End

Within Replicate
%CV Overall

%CV
Lot 10 Mean (:I sd) Mean (:I sd\

5 1 5.7164 5.4272 5.3247 5.4681 5.484 (:t 0.166) 3.0
Incubations for
Reference Chemicals 5 2 0.3039 0.3375 0.3247 0.3407 0.327 (:t 0.0167) 5.1
Aminoglutethimide
(Rep 1, 2, 3) and

5 3 0.3123 0.3024 0.2924 0.2929 0.300(:t 0.00941) 3.1Ketoconazole (Rep 1 ,
2,4)

5 4 0.2898 0.2811 0.2962 0.3083 0.294(:t 0.0115) 3.9

5 1 0.5909 0.5877 0.5707 0.6040 0.588 (:t 0.0137) 2.3

Incubations for
Reference Chemicals 5 2 0.5864 0.5577 0.5837 0.5623 0.573 (:t 0.0146) 2.6
Oicofol and Atrazine

5 3 0.6895 0.6997 0.6571 0.6555 0.675 (:t 0.0225) 3.3

5 1 0.3882 0.3921 0.3524 0.3573 0.373 (:t 0.0205) 5.5
Incubations for
Reference Chemical

5 2 0.4008 0.4072 0.4031 0.4007 0.403 (:t 0.0030) 0.8 1.275 (:t 1.875) 147.14-nonylphenol and
Oibenz( a, h )anthrazene

5 3 0.5716 0.5532 0.4696 0.4713 0.516 (:t 0.0536) 10.4

5 1 2.8429 3.1532 2.6852 2.7206 2.850 (:t 0.213) 7.5
Incubations for
Reference Chemicals 5 2 0.4168 0.4143 0.3950 0.3923 0.405 (:t 0.0128) 3.2
Prochloraz (Rep 2,
3,and 4), Fenarimol

3 7.9478 7.8646 3.2804 6.8585 6.488 (:t 2.19) 33.8(Rep 1, 2, 3) and 5

Chrysin (Rep 4)

5 4 0.5131 0.5177 0.4902 0.5033 0.506 (:t 0.0120) 2.4

Incubations for 5 1 0.5719 0.6145 0.5184 0.4980 0.551 (:t 0.0527) 9.6

Reference Chemicals
Econazole (Rep 1, 2 5 2 0.6115 0.5812 0.5443 0.5734 0.578 (:t 0.0276) 4.8
and 3) and Chrysin
(Rep 1 and 3) 5 3 0.7155 0.7851 0.7848 0.7873 0.771 (:t 0.0372) 4.8
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4.5 Percent of Control-Inhibition Experiments

4.5.1 Aminoglutethimide

Reference
Replicate Log Percent of Control

Mean (t sd) %CVChemical (Reference Chemical) Tube 1 Tube 2 Tube 3

-3.00 4.99 4.89 4.03 4.63 (t 0.53 11.3
-3.52 17.02 18.89 17.72 17.88 (+ 0.94 5.3
-4.00 34.75 35.10 32.66 34.17 (t 1.32 3.9

1
-5.00 94.59 95.94 95.70 95.41 (to.72 0.8
-6.00 111.51 118.84 109.98 113.44 (+ 4.74 4.2
-7.00 106.21 107.24 104.88 106.11 (+ 1.18 1.1
-8.00 109.34 118.16 115.10 114.20 (:I 4.48 3.9
-9.00 114.01 114.84 110.09 112.98 (t 2.54) 2.2
-3.00 3.09 3.26 3.14 3.17 (t 0.09) 2.7
-4.00 31.94 30.22 29.33 30.49 (:I 1.33) 4.3
-4.48 46.33 41.16 38.72 42.07 (+ 3.88) 9.2

Aminoglutethimide 2
-5.00 89.49 91.63 92.99 91.37 (+ 1.77) 1.9
-6.00 104.88 103.64 98.01 102.18 (:! 3.66) 3.6
-7.00 99.48 96.95 91.33 95.92 (:I 4.17) 4.4
-8.00 103.80 104.12 107.60 105.18 (:I 2.11) 2.0
-9.00 103.74 1 02.4 7 105.70 103.97 (:I 1.63) 1.6
-3.00 3.07 2.83 2.99 2.97 (t 0.12) 4.1
-4.00 24.11 23.31 23.91 23.78 (+ 0.42) 1.8
-4.48 33.91 31.87 32.47 32.75 + 1.05) 3.2

3 -5.00 76.38 77.99 76.17 76.85 :I 0.99) 1.3
-6.00 92.33 85.08 84.12 87.18 t 4.49) 5.1
-7.00 85.88 83.69 79.28 82.95 t 3.36) 4.1
-8.00 93.66 96.15 97.56 95.79 (+ 1.97) 2.1
-9.00 91.94 93.89 89.77 91.87 t 2.06) 2.2

Reference Log Mean Percent of Control
Overall Mean (:i sd) %CVChemical (Reference Chemical) Repl1 Repl2 Repl3

-3.00 4.63 3.17 2.97 3.59 (+ 0.91) 25.4
-3.52 17.88 17.88 (:I NA) NA
-4.00 34.17 30.49 23.78 29.48 + 5.27) 17.9
-4.48 42.07 32.75 37.41 + NA) NA

Aminoglutethimide -5.00 95.41 91.37 76.85 87.88 + 9.76) 11.1
-6.00 113.44 102.18 87.18 100.93 (+ 13.18) 13.1
-7.00 106.11 95.92 82.95 94.99 (+ 11.61) 12.2
-8.00 114.20 105.18 95.79 105.05 (:! 9.2) 8.8
-9.00 112.98 103.97 91.87 102.94 (:i 10.59) 10.3
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4.5.2 Ketoconazole

Reference Replicate Log Percent of Control
Mean (:I sd) %CVChemical (Reference Chemical) Tube 1 Tube 2 Tube 3

-4.00 0.03 0.48 0.15 0.22 (:I 0.23) 105.9
-5.00 4.81 4.55 4.43 4.60 (+ 0.19) 4.2
-6.00 33.81 33.78 32.95 33.51 (+ 0.49) 1.5

1
-7.00 90.64 88.43 87.89 88.99 (:I 1.46) 1.6
-8.00 102.12 1 05.46 105.08 104.22 (:I 1.83) 1.8
-9.00 109.06 116.33 116.14 113.85 (:1.14) 3.6
-1000 113.10 117.32 108.20 112.87 (+ 4.57) 4.0
-11.00 109.87 107.22 110.26 109.12 (:I 1.65) 1.5
-4.00 0.35 0.31 0.45 0.37 (:I 0.07) 18.7
-5.00 3.96 4.25 4.29 4.17 (:I 0.18) 4.3
-6.00 33.41 31.75 31.45 32.20 (:I 1.06) 3.3

Ketoconazole 2
-7.00 87.43 83.89 77 .48 82.93 (:I 5.04) 6.1
-8.00 109.90 108.79 109.02 109.24 (+ 0.59) 0.5
-9.00 114.63 112.90 112.86 113.47 (:i 1.01) 0.9

-10.00 114.64 109.66 109.40 111.23 (:I 2.95) 2.7
-11.00 108.04 106.94 134.08 116.36 (:I 15.36) 13.2
-4.00 0.40 0.15 0.73 0.43 (:i 0.29) 69.0
-5.00 4.46 4.55 4.34 4.45 (:I 0.10) 2.3
-6.00 32.84 31.13 28.38 30.78 (:I 2.25) 7.3

4 -7.00 85.83 84.44 85.65 85.31 (:i 0.75) 0.9
-8.00 102.97 105.90 105.18 104.68 (:i 1.53) 1.5
-9.00 102.50 103.63 1 02.44 102.86 (:I 0.67) 0.6

-10.00 102.98 114.38 110.72 109.36 (:i 5.82) 5.3
-1100 103.78 110.83 98.80 104.47 (:i 6.05) 5.8

Reference Log Mean Percent of Control
Overall Mean (:I sd) %CVChemical (Reference Chemical) Repl1 Repl2 Repl4

-4.00 0.22 0.37 0.44 0.34 (:i 0.11) 31.4
-5.00 4.60 4.17 4.45 4.40 (+ 0.22) 5.0
-6.00 33.51 32.20 30.78 32.17 (:I 1 .36) 4.2

Ketoconazole -7.00 88.99 82.93 85.31 85.74 (:I 3.05) 3.6
-8.00 104.22 109.24 104.68 106.05 (+ 2.77) 2.6
-9.00 113.85 113.4 7 102.86 110.06 (+ 6.24) 5.7
-10.00 112.87 111.23 109.36 111.16 (:I 1.76) 1.6
-11.00 109.12 116.36 104.4 7 109.98 (:i 5.99) 5.4
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4.5.3 Dicofol

Reference
Replicate Log Percent of Control

Mean (:t sd) %CVChemical (Reference Chemical¡ Tube 1 Tube 2 Tube 3

-4.00 45.82 44.00 42.63 44.15 (:11.60) 3.6
-4.48 65.30 52.54 58.21 58.68 (:t 6.39) 10.9
-5.00 62.91 54.36 53.19 56.82 (+ 5.31 9.3

1
-6.00 91.10 85.34 90.92 89.12 (t 3.27 3.7
-7.00 88.06 93.55 91.05 90.89 (+ 2.75 3.0
-8.00 94.03 87.53 83.50 88.35 (:t 5.31 6.0
-9.00 77.24 93.75 91.31 87.43 (:t 8.91) 10.2

-10.00 91.80 95.34 93.06 93.40 (:t 1.79) 1.9
-4.00 37.23 45.84 41.64 41.57 (1-.30) 10.4
-4.48 57.63 44.46 52.04 51.8 (:t 6.61) 12.9
-5.00 53.01 52.68 49.24 51.64 (:t 2.09) 4.0

Dicofol 2 -6.00 83.37 86.17 86.66 85.40 (:t 1.77) 2.1
-7.00 91.96 81.38 85.33 86.22 (+ 5.35) 6.2
-8.00 79.19 75.13 78.88 7773 (+ 2.26) 2.9
-9.00 89.97 91.44 88.46 89.96 (:! 1.49) 1.7

-10.00 89.61 90.26 82.67 87.51 (:t 4.21) 4.8
-4.00 31.11 28.47 26.20 28.59 (+ 2.46) 8.6
-4.48 32.66 31.72 29.34 31.24 + 1.71) 5.5
-5.00 63.22 64.54 59.00 62.25 :t 2.89) 4.6

3
-6.00 89.15 87.75 91.36 89.42 :t 1.82) 2.0
-7.00 94.84 96.38 87.20 92.81 :t 4.91) 5.3
-8.00 91.40 89.96 89.51 90.29 (+ 0.99) 1.1
-9.00 92.00 89.41 91.52 90.97 (+ 1.38) 1.5
-1000 94.53 93.09 93.84 93.82 (:t 0.72) 0.8

Reference Log Mean Percent of Control
Overall Mean (:t sd) Overall %

Chemical (Reference Chemical) Repl1 Repl2 Repl3 CV
-4.00 44.15 41.57 28.59 38.10 + 8.34) 21.9
-4.48 58.68 51.8 31.24 47.10 (:t 14.21) 30.2
-5.00 56.82 51.64 62.25 56.91 :t 5.31) 9.3

Dicofol -6.00 89.12 85.40 89.42 87.98 + 2.24) 2.5
-7.00 90.89 86.22 92.81 89.97 (:t 3.39) 3.8
-8.00 88.35 7773 90.29 85.46 (:t 6.76) 7.9
-9.00 87.43 89.96 90.97 89.45 (:t 1.82) 2.0
-1000 93.40 87.51 93.82 91.58 (+ 3.53) 3.9

19



In Vitro Technologies Study No. 270-1158-13

4.5.4 Atrazine

Reference
Replicate Log Percent of Control

Mean (:i sd) %CVChemical (Reference Chemical) Tube 1 Tube 2 Tube 3
-4.00 88.12 87.61 91.95 89.23 (:\ 2.37 2.7
-4.48 93.20 93.49 95.41 94.03 (:i 1.20 1.3
-5.00 95.32 92.05 91.67 93.01 (+ 2.01 2.2

1
-6.00 87.66 91.00 90.53 89.73 (:!1.81 2.0
-7.00 92.80 91.32 92.48 92.20 (+ 0.78 0.8
-8.00 87.88 86.99 84.93 86.60 (:! 1.51 1.7
-9.00 94.95 91.99 94.95 93.96 (,i 1.71 1.8
-1000 95.73 96.62 96.94 96.43 (+ 0.62 0.6
-4.00 86.05 81.35 85.12 84.17 (,i 2.49 3.0
-4.48 90.90 93.48 93.25 92.54 (:i 1.43) 1.5
-5.00 90.99 90.91 87.95 89.95 (:i 1.73) 1.9

Atrazine 2
-6.00 80.76 85.13 86.86 84.25 (:i 3.14) 3.7
-7.00 92.05 93.17 91.10 92.11 (+ 1.04) 1.1
-8.00 88.36 90.78 90.35 89.83 (:i 1.29) 1.4
-9.00 88.96 87.90 86.95 87.94 (:i 1.001 1.1

-10.00 84.60 89.79 92.06 88.81 (+ 3.83) 4.3
-4.00 89.49 90.83 90.22 90.18 (+ 0.67) 0.7
-4.48 92.56 86.61 90.32 89.83 + 3.001 3.3
-5.00 94.60 94.27 96.56 95.14 :I 1.24) 1.3

3
-6.00 96.07 91.20 91.12 92.80 :I 2.83) 3.1
-7.00 93.43 90.99 94.38 92.94 :I 1.75) 1.9
-8.00 91.77 94.01 93.80 93.19 (+ 1.24) 1.3
-9.00 96.10 95.75 89.43 93.76 (+ 3.75) 4.0

-10.00 88.25 90.50 87.78 88.84 (:i 1.45) 1.6

Reference Log Mean Percent of Control
Overall Mean (:i sd) Overall %

Chemical (Reference Chemical) Repl1 Repl2 Repl3 CV
-4.00 89.23 84.17 90.18 87.86 (:! 3.23) 3.7
-4.48 94.03 92.54 89.83 92.14 (+ 2.13) 2.3
-5.00 93.01 89.95 95.14 92.70 (:i 2.61) 2.8

Atrazine -6.00 89.73 84.25 92.80 88.93 (:i 4.33) 4.9
-7.00 92.20 92.11 92.94 92.41 (+ 0.45) 0.5
-8.00 86.60 89.83 93.19 89.87 (+ 3.30) 3.7
-9.00 93.96 87.94 93.76 91.89 (+ 3.42) 3.7

-10.00 96.43 88.81 88.84 91.36 (+ 4.39) 4.8

20



In Vitro Technologies Study No. 270-1158-13

4.5.54-Nonylphenol

Reference
Replicate Log Percent of Control

Mean (I sd) %CVChemical (Reference Chemical) Tube 1 Tube 2 Tube 3

-4.00 8.35 6.91 5.96 7.07 (I 1.20) 17.0
-4.48 37.14 38.45 33.02 36.20 (+ 2.83) 7.8
-5.00 70.56 36.18 57.73 54.82 (+ 17.37) 31.7

1
-6.00 93.39 96.47 96.94 95.60 I 1.93) 2.0
-7.00 97.33 96.78 90.66 94.92 I 3.70) 3.9
-8.00 93.24 86.27 83.12 87.54 I 5.17) 5.9
-9.00 97.63 79.94 94.00 90.52 + 9.34 10.3

-1000 95.87 83.09 72.09 83.68 + 11.90) 14.2
-4.00 2.82 3.43 3.35 3.20 (t 0.33) 10.4
-4.48 20.61 20.27 21.28 20.72 + 0.52) 2.5
-5.00 63.86 61.64 62.55 62.68 + 1.12) 1.8

4-Nonylphenol 2
-6.00 96.25 95.81 93.95 95.34 + 1.22 1.3
-7.00 97.80 97.93 94.50 96.75 (+ 1.95 2.0
-8.00 95.29 94.43 94.69 94.80 (+ 0.44 0.5
-9.00 90.41 94.06 92.01 92.16 + 1.83 2.0
-1000 95.68 93.13 93.46 94.09 I 1.38) 1.5
-4.00 2.48 3.38 2.77 2.88 ( I 0.46) 15.9
-4.48 24.96 27.43 20.80 24.40 I 3.35 13.7
-5.00 64.57 62.27 66.72 64.52 + 2.23 3.4

3
-6.00 95.36 94.43 92.46 94.08 (+ 1.48 1.6
-7.00 96.50 96.73 89.19 94.14 +4.29 4.6
-8.00 93.12 93.80 86.88 91.27 I 3.81) 4.2
-9.00 90.16 90.48 91.81 90.81 + 0.87) 1.0

-10.00 92.95 94.54 89.18 92.22 + 2.75) 3.0

Reference Log Mean Percent of Control
Overall Mean (I sd) Overall %

Chemical (Reference Chemical) Repl1 Repl2 Repl3 CV
-4.00 7.07 3.20 2.88 4.381.+ 2.34) 53.3
-4.48 36.20 20.72 24.40 27.11 (+ 8.09) 29.8
-5.00 54.82 62.68 64.52 60.67 (+ 5.15) 8.5

4-nonylphenol -6.00 95.60 95.34 94.08 95.01 (:I 0.81) 0.9
-7.00 94.92 96.75 94.14 95.27 (I 1.34) 1.4
-8.00 87.54 94.80 91.27 91.21 (I 3.63) 4.0
-9.00 90.52 92.16 90.81 91.17 (:I 0.87) 1.0
-1000 83.68 94.09 92.22 90.00 (+ 5.55) 6.2

21



In Vitro Technologies Study No. 270-1158-13

4.5.6 Prochloraz

Reference
Replicate Log Percent of Control

Mean (:t sd) %CVChemical (Reference Chemical) Tube 1 Tube 2 Tube 3

-4.00 0.12 -0.19 -0.27 -0.12 (:I 0.21) -1773
-5.00 0.36 0.32 0.25 0.31 (:t 0.06) 18.4
-6.00 1.46 1.78 1.99 1.74 (:t 0.27) 15.4

2
-7.00 15.32 16.64 16.84 16.26 + 0.83) 5.1
-8.00 61.21 61.54 58.83 60.52 :t 1.48) 2.4
-8.48 78.28 74.58 73.35 75.40 + 2.57) 3.4
-9.00 89.51 86.32 87.47 87.77 :t 1.62) 1.8
-1000 95.65 93.07 88.18 92.30 :t 3.80) 4.1
-4.00 0.80 0.13 0.56 0.50 (+ 0.34 67.7
-5.00 0.41 0.80 0.42 0.54 (+ 0.22 40.3
-6.00 2.95 2.00 2.41 2.45 (+ 0.48 19.5

Prochloraz 3
-7.00 19.27 20.64 20.20 20.04 (:t 0.70) 3.5
-8.00 80.68 72.58 7734 76.87 (:t 4.07) 5.3
-8.48 104.51 99.28 96.52 100.10 (:I 4.06) 4.1
-9.00 112.16 110.28 106.73 109.72 (:t 2.76) 2.5
-1000 111.94 114.05 115.57 113.86 (+ 1.82) 1.6
-4.00 0.06 0.59 0.34 0.33 (+ 0.27) 80.9
-5.00 0.75 0.29 0.12 0.39 (:I 0.33) 84.5
-6.00 2.79 2.66 2.76 2.74 (:t 0.06) 2.4

4 -7.00 20.47 21.66 18.22 20.11 (:I 1.74) 8.7
-7.48 86.46 83.19 78.41 82.69 (:I 4.05) 4.9
-8.00 64.55 64.87 65.42 64.95 (+ 0.44) 0.7
-9.00 85.83 87.91 85.42 86.39 (+ 1.34) 1.5
-1000 91.24 91.20 84.41 88.95 (+ 3.93) 4.4

Reference Log Mean Percent of Control
Overall Mean (:I sd) Overall %

Chemical (Reference Chemical) Repl2 Repl3 Repl4 CV
-4.00 -0.12 0.50 0.33 0.24 (+ 0.32) 133.6
-5.00 0.31 0.54 0.39 0.41 (:I 0.12) 29.4
-6.00 1.74 2.45 2.74 2.31 (+ 0.51) 22.1
-7.00 16.26 20.04 20.11 18.81 :t 2.20) 11.7

Prochloraz -7.48 82.69 82.69 (:I NA) NA
-8.00 60.52 76.87 64.95 67.45 (:I 8.45) 12.5
-8.48 75.40 100.10 87.75 (:I NA) NA
-9.00 87.77 109.72 86.39 94.62 (+ 13.09) 13.8
-10.00 92.30 113.86 88.95 98.37(+13.52) 1.37
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4.5.7 Fenarimol

Reference Replicate Log Percent of Control Mean (:t sd) %CV
Chemical (Reference Chemical) Tube 1 Tube 2 Tube 3

-4.48 3.51 49.67 48.24 33.81 (:I 26.25) 77.6
-5.00 29.29 29.55 29.57 29.47 (:t 0.16) 0.5
-5.48 42.73 41.83 42.80 42.45 (:t 0.54) 1.3

1
-6.00 71.24 73.00 74.71 7298 (:t 1.73) 2.4
c7.00 86.47 87.24 90.34 88.02 (+ 2.05) 2.3
-8.00 82.06 82.80 78.94 81.26 (:t 2.05) 2.5
-9.00 80.36 85.39 87.61 84.45 (:t 3.71) 4.4

-10.00 86.83 85.50 84.20 85.51 (:t 1.31) 1.5
-4.48 13.47 11.39 11.16 12.01 + 1.27) 10.6
-5.00 28.79 30.45 31.48 30.24 :t 1.36) 4.5
-5.48 51.79 54.66 55.05 53.83 :t 1.78) 3.3

Fenarimol 2
-6.00 74.52 74.80 74.20 74.51 :t 0.30) 0.4
-7.00 90.11 91.75 89.99 90.62 (:t 0.98) 1.1
-8.00 92.69 90.32 91.94 91.65 (:t 1.21) 1.3
-9.00 92.22 93.15 90.51 91.96 + 1.34) 1.5
-10.00 90.04 93.33 93.23 92.20 :t 1.87) 2.0
-4.48 16.61 15.59 14.44 15.55 :t 1.09) 7.0
-5.00 36.89 35.98 38.04 36.97 :t 1.04) 2.8
-5.48 61.26 66.97 67.67 65.30 (+ 3.52) 5.4

3
-6.00 90.94 86.35 91.86 89.72 (:t 2.95) 3.3
-7.00 106.78 107.73 112.31 108.94 :t 2.95) 2.7
-8.00 110.41 107.26 110.49 109.39 :t 1.84) 1.7
-9.00 109.16 112.73 108.51 110.13 :t 2.27) 2.1
-1000 107.75 109.30 100.64 105.90 :t4.62) 4.4

Reference Log Mean Percent of Control Overall Mean (:t sd) Overall %
Chemical (Reference Chemical) Repl1 Repl2 Repl3 CV

-4.48 33.81 12.01 15.55 20.45 (:t 11.7) 57.2
-5.00 29.47 30.24 36.97 32.23 (:t 4.13) 12.8
-5.48 42.45 53.83 65.30 53.86 (:t 11.42) 21.2

Fenarimol
-6.00 72.98 74.51 89.72 79.07 (:t 9.25) 11.7
-7.00 88.02 90.62 108.94 95.86 (:t 11.40) 11.9
-8.00 81.26 91.65 109.39 94.10 (:t 14.22) 15.1
-9.00 84.45 91.96 110.13 95.51 (:t 13.20) 13.8
-10.00 85.51 92.20 105.90 94.54 (+ 10.39) 11.0
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4.5.8 Econazole

Reference Replicate Log Percent of Control
Mean (:t sd) %CVChemical (Reference Chemical) Tube 1 Tube 2 Tube 3

-4.00 -0.05 0.00 0.02 -0.01 (:t 0.04) -324.7
-4.48 -0.03 -0.09 -0.06 -0.06 (+ 0.03) -50.6
-5.00 0.07 0.02 -0.01 0.02 (+ 0.04 178.2

1
-6.00 0.06 0.32 0.15 0.18 (:t 0.13) 73.5
-7.00 1.31 1.47 1.72 1.50 (:t 0.21) 13.8
-8.00 12.80 12.75 13.11 12.88 (:' 0.19) 1.5
-9.00 54.45 54.28 58.64 55.79 (+ 2.47) 4.4
-1000 86.36 81.71 85.55 84.54 (:t 2.48) 2.9
-5.00 0.34 0.82 0.65 0.60 (:t 0.24) 40.6
-6.00 0.45 0.13 0.74 0.44 (:t 0.31 70.3
-7.00 1.27 1.39 1.11 1.26 (:t 0.14) 11.2

Econazole 2
-8.00 6.81 12.18 12.26 10.42 (:t 3.12) 30.0
-8.48 29.20 28.88 27.61 28.56 (:t 0.84) 2.9
-9.00 60.96 57.42 55.24 57.87 (+ 2.89) 5.0
-9.48 65.84 81.28 80.73 75.95 :t 8.76 11.5

-10.00 90.59 87.77 86.79 88.38 :t 1.97 2.2
-5.00 0.01 -0.10 -0.01 -0.03 :t 0.06 -178.7
-6.00 0.14 0.25 -0.03 0.12 :t 0.14) 117.5
-7.00 1.03 1.20 1.19 1.14 (:t 0.09) 8.2

3
-8.00 15.18 15.94 15.25 15.46 (:t 0.42) 2.7
-8.48 37.32 38.20 36.43 37.31 (:I 0.88) 2.4
-9.00 66.39 63.55 57.53 62.49 (ot 4.53) 7.2
-9.48 89.48 90.64 96.34 92.15 (ot 3.67) 4.0

-10.00 99.76 98.47 95.35 97.86 (+ 2.27) 2.3

Reference Log Mean Percent of Control
Overall Mean (:t sd) Overall %

Chemical (Reference Chemical) Repl1 Repl2 Repl3 CV
-4.00 -0.01 -0.01 (+ NA) NA
-4.48 -0.06 -0.06 (:t NA) NA
-5.00 0.02 0.60 -0.03 0.20 (ot 0.35) 178.0
-6.00 0.18 0.44 0.12 0.25 (ot 0.17) 69.0

Econazole -7.00 1.50 1.26 1.14 1.30(+0.18) 14.2
-8.00 12.88 10.42 15.46 12.92 (+ 2.52) 19.5
-8.48 28.56 37.31 32.94 (:t NA) NA
-9.00 55.79 57.87 62.49 58.72 (:t 3.43) 5.8
-9.48 75.95 92.15 84.05 (+ NA) NA

-10.00 84.54 88.38 97.86 90.26 (:t 6.85) 7.6
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4.5.9 Chrysin

Reference
Replicate Log Percent of Control

Mean (:f sd) %CVChemical ¡Reference Chemical) Tube 1 Tube 2 Tube 3

-4.00 15.94 17.17 24.36 19.16 (:I 4.55) 23.7
-4.48 8.73 8.16 6.86 7.92 (:I 0.96) 12.1
-5.00 23.27 22.10 14.47 19.95 (+ 4.78) 24.0

1
-6.00 68.65 67.03 68.07 67.92 (:I 0.82) 1.2
-7.00 83.08 83.01 81.96 82.69 (+ 0.63) 0.8
-8.00 87.12 89.11 85.15 87.13 (:11.98) 2.3
-9.00 77.23 75.74 74.01 75.66 (:I 1.61) 2.1
-10.00 84.12 84.64 84.75 84.50 (+ 0.34) 0.4
-4.48 18.09 19.76 11.35 16.40 + 4.45) 27.1
-5.00 30.06 28.99 23.75 27.60 + 3.37) 12.2
-5.48 56.58 53.28 54.73 54.86 :f 1.65) 3.0

Chrysin 3
-6.00 78.77 59.47 73.50 70.58 :f 9.98) 14.1
-7.00 100.75 97.25 98.17 98.72 (+ 1.82) 1.8
-8.00 102.06 100.22 92.30 98.19 (+ 5.18) 5.3
-9.00 98.48 90.12 95.56 94.72 (:! 4.24) 4.5

-10.00 102.67 103.25 101.77 102.56 (:f 0.74) 0.7
-4.48 30.18 30.15 29.90 30.07 (+ 0.15) 0.5
-5.00 27.10 28.64 28.29 28.01 (:I 0.81) 2.9
-5.48 79.67 82.39 79.26 80.44 (:f 1.70) 2.1

4 -6.00 7251 77.17 78.16 75.95 (:! 3.02) 4.0
-7.00 90.70 87.59 88.36 88.89 (:I 1.62) 1.8
-8.00 90.68 93.31 89.51 91.17 (+ 1.94) 2.1
-9.00 93.02 91.43 86.32 90.26 (+ 3.50) 3.9
-1000 87.11 85.78 86.09 86.33 (:f 0.69) 0.8

Reference Log Mean Percent of Control
Overall Mean (:f sd) Overall %

Chemical ¡Reference Chemical) Repl1 Repl3 Repl4 CV
-4.00 19.16 19.16 (:I NA) NA
-4.48 7.92 16.40 30.07 18.13 (:f 11.18) 61.7
-5.00 19.95 27.60 28.01 25.19 (+ 4.54) 18.0
-5.48 54.86 80.44 67.65 (:I 18.08) 26.7

Chrysin -6.00 67.92 70.58 75.95 71.48 (:f 4.09) 5.7
-7.00 82.69 98.72 88.89 90.10 (:f 8.09) 9.0
-8.00 87.13 98.19 91.17 92.16 (:f 5.60) 6.1
-9.00 75.66 94.72 90.26 86.88 (+ 9.97) 11.5

-10.00 84.50 102.56 86.33 91.13 (+ 9.94) 10.9
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4.5.10 Dibenz(a,hlanthrazine

Reference Chemical Replicate Log Percent of Control
Mean (:t sd) %CV

(Reference Chemical) Tube 1 Tube 2 Tube 3

-4.48 92.26 91.91 87.77 90.65 (T 2.49) 2.8
-5.00 92.68 92.25 92.59 92.51 (+ 0.23) 0.2
-5.48 96.48 94.07 92.96 94.50 (:t 1.80) 1.9

1
-6.00 91.40 89.02 90.69 90.37 (t 1.22) 1.4
-7.00 98.16 95.76 94.23 96.05 (+ 1.98) 2.1
-8.00 96.64 91.80 93.44 93.96 (t 2.46) 2.6
-9.00 79.83 59.44 92.53 7727 (:t 16.69) 21.6

-10.00 85.94 88.03 91.74 88.57 (+ 2.94) 3.3
-4.00 92.82 90.59 89.66 91.02 + 1.62) 1.8
-4.48 90.75 93.31 86.57 90.21 t 3.40) 3.8
-5.00 91.11 90.89 91.17 91.06 t 0.15) 0.2

Diben(a,hlanthrazine 2
-6.00 91.80 88.68 91.57 90.68 t 1.74) 1.9
-7.00 85.56 90.84 91.27 89.22 (+ 3.18) 3.6
-8.00 86.51 90.02 88.20 88.24 (:t 1.76) 2.0
-9.00 89.59 88.66 87.49 88.58 (+ 1.05) 1.2

-10.00 83.20 86.48 87.13 85.60 (t 2.10) 2.5
-4.00 86.85 86.92 82.60 85.46 (t 2.47) 2.9
-4.48 85.07 90.59 87.80 87.82 (t 2.76) 3.1
-5.00 89.24 92.33 88.56 90.04 (T 2.01) 2.2

3 -6.00 89.65 85.28 90.14 88.35 (+ 2.67) 3.0
-7.00 85.72 90.31 85.34 87.13 (:t2.77) 3.2
-8.00 87.16 87.53 88.03 87.57 (t 0.43) 0.5
-9.00 86.64 87.39 87.58 87.20 t 0.50) 0.6

-10.00 83.13 82.64 79.03 81.60 (+ 2.24) 2.7

Reference Chemical Log Mean Percent of Control
Overall Mean (:t sd) Overall %

(Reference Chemical) Repl1 Repl2 Repl3 CV
-4.00 91.02 85.46 88.24 (t NA) NA
-4.48 90.65 90.21 87.82 89.56 (:t 1.52) 1.7
-5.00 92.51 91.06 90.04 91.20 (+ 1.24) 1.4
-5.48 94.50 94.5 (+ NA) NA

Dibenla,h)anthrazine -6.00 90.37 90.68 88.35 89.80 (+ 1.26) 1.4
-7.00 96.05 89.22 87.13 90.80 (:t 4.67) 5.1
-8.00 93.96 88.24 87.57 89.93 (+ 3.51) 3.9
-9.00 77.27 88.58 87.20 84.35 (t 6.17) 7.3
-1000 88.57 85.60 81.60 85.26 (t3.50) 4.1
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4.6 ICso

Reference Chemical Replicate Log SE
ICso (M) Slope SE Slope Status Overall ICso (M) Overall

rlCso) Loq(ICso) Mean (+ sd) %CV
1 -4.333 0.04537 4.64E-05 -1.1 08 0.09202 Inhibitor

Aminoglutethimide 2 -4.531 0.05620 2.95E-05 -1.364 0.2097 Inhibitor 3.34E-05 (:t 1.164E-05) 34.9
3 -4.617 0.05532 2.42E-05 -1.491 0.2419 Inhibitor
1 -6.375 0.03463 4.22E-07 -0.9324 0.05623 Inhibitor

Ketoconazole 2 -6.476 0.06510 3.34E-07 -0.8409 0.08796 Inhibitor 3.89E-07 (:t 4.77E-08) 12.3
4 -6.387 0.03836 4.10E-07 -1.010 0.07004 Inhibitor
2 -7.724 0.02522 1.89E-08 -0.9053 0.03810 Inhibitor

Prochloraz 3 -7.687 0.02271 2.06E-08 -1.012 0.04046 Inhibitor 4.36E-08 (:t 4.133E-08) 94.8
4 -7.040 65.49 9.13E-08 -12.77 20702 Inhibitor
1 -4.649 0.2626 2.25E-05 -1.039 0.4239 Inhibitor

4-nonylphenol 2 -4.813 0.01801 1.54E-05 -1.622 0.09771 Inhibitor 1.87E-05 (:t 3.56E-06) 19.1
3 -4.740 0.03257 1.82E-05 -1.520 0.1414 Inhibitor
1 NA NA NA NA NA No Inhibition

Dibenz(a,h)anthracine 2 -12.86 56.12 1.38E-13 0.2058 0.7724 No Inhibition 3.27E-11 (:t NA) NA
3 -10.19 48.49 6.53E-11 1.229 20.94 No Inhibition
1 -5.751 0.09697 1.77E-06 -2.269 0.7764 Inhibitor

Fenarimol 2 -5.316 0.03070 4.83E-06 -0.9373 0.04263 Inhibitor 3.79E-06 (:t 1.743E-06) 46.0
3 -5.323 0.05467 4.76E-06 -0.9985 0.08885 Inhibitor
1 -8.783 0.01843 1.65E-09 -0.9904 0.03422 Inhibitor

Econazole 2 -8.807 0.04251 1.56E-09 -1.080 0.09289 Inhibitor 1.63E-09 (:t 5.915E-11) 3.6
3 -8.777 0.03918 1.67E-09 -0.9838 0.07148 Inhibitor
1 -5.660 0.09504 2.19E-06 -1.691 0.3911 Inhibitor

Chrysin 3 -5.510 0.1147 3.09E-06 -0.8879 0.1666 Inhibitor 3.02E-06 (:t 8.036E-07) 26.6
4 -5.421 876.5 3.79E-06 -15.72 228727 Inhibitor
1 -5.325 0.1668 4.74E-06 -1.664 0.6983 Presumed Inhibitor

Dicofol 2 -5.320 0.2135 4.78E-06 -2.236 1.393 Presumed Inhibitor 6.70E-06 (:t 3.367E-06) 50.2
3 -4.975 0.02051 1.06E-05 -2.570 0.6095 Presumed Inhibitor
1 -8.993 2919000 1.02E-09 -14.92 6.01 E+09 No Inhibition

Atrazine 2 NA NA NA NA NA No Inhibition 1.02E-09 (:t NA) NA
3 NA NA NA NA NA No Inhibition

4.7 Statistical Analysis - The statistical analysis was conducted by Battelle and the report is

presented in Appendix 6.

5.0 Discussion
Recombinant microsomes supplied by Battelle (Lot 5) were used in the evaluation of the inhibitory
potential of 10 test chemicals against CYP19 (Aromatase). The problems that were encountered while
conducting the experiments in general resulted from the technician forgetting to add the substrate or other
incubation mixture components.

6.0 Conclusion
Aminoglutethimide, ketoconazole, prochloraz, 4-nonylphenol, fenarimol, econazole, and chrysin were
categorized as inhibitors of aromatase based on the data obtained. Dicofol was categorized as a
presumed inhibitor of aromatase activity and dibenz(a,hlanthracene and atrazine did not inhibit aromatase
activity.
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Objectives

The objective of this study is to evaluate the inhibition of the activity of recombinant aromatase
by 10 reference chemicals. This study is part of a multi-laboratory effort for the evaluation of
the placental aromatase assay. This protocol is specific to the work conducted by In Vitro
Technologies.

Reference Chemicals

amino glutethimide 125-84-8 C13Hi6N202 232.3 Non-steroidal aromatase
inhibitor

chrysin 480-40-0 CisHio04 254.2 Potent flavonoid

dicofol 115-32-2 C14H9ClsO 370.47 Organochlorine

econazole (nitrate) 24169-02-6 CigHisChN2O- 444.7 Potent imidazole anti-
HN03 fungal

ketoconazole 65277-42-1 C26H2gCl2N404 531.43 Weak imidazole anti-
fungal

atrazine 1912-24-9 CgHi4ClNs 215.69 Affects aromatase gene
expression; no aromatase
inhibition

fenarimol 60168-88-9 C17H12ChN2O 331.2 pyrimidine fungicide

4-nonylphenol 104-40-5 CisH240 220.4 Affects AR/ER; no
aromatase inhibition

prochloraz 67747-09-5 CisHi6ChN302 376.7 conazole fungicide

dibenz (a,hJ 53-70-3 C22Hi4 278.35 Known non-aromatase
anthracene inhibitor; Ah receptor

agonist
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Test System Identification

The test system for this study is recombinant human aromatase. The lot or batch number of the
recombinant aromatase provided by Battelle wil be recorded in study documentation and wil be
reported in the study report. All tubes used in the incubations will contain unique labels.

Test System Justification

The test system for this study is recombinant microsomes. This test system was selected because
it provides a commercially available source of the aromatase enzyme and, since the assay is
being evaluated for its potential to serve as a screening assay, the use of recombinant human
enzyme enhances its predictive potentiaL.

Description of Study

The study wil evaluate the inhibition of aromatase activity by 10 reference chemicals in
recombinant microsomes. Inhibitory potential of each reference chemical wil be evaluated in
three independent replicate experiments. All three replicate experiments for a given reference
chemical will be conducted by the same technician.

Test Method

This zn vitro test method involves combining microsomes, substrate, appropriate co-factors and
reference chemicals in a common reaction vesseL. The effect of the reference chemicals on
microsomal enzyme activity is evaluated by measuring the amount of the product of the enzyme-
catalyzed substrate oxidation that is formed.

There is no applicable route of administration in the sense of a dose administration route for this
zn vitro test.

Experimental Methods

Materials

Battelle will provide the following materials:

· Recombinant micro somes
· 4-Androstene-3, 17-dione CASDN; CAS no. 63-05-8)

· (iß_3H) Androstenedione CeH) ASDN; 25.3 Ci/mmol, 1 mCi/ml)
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THIS DOCUMENT CONTAINS CONFIDENTIAL INFORMATION INTENDED ONLY FOR THE USE OF IN VITRO TECHNOLOGIES,
INC. AND BATTELLE MEMORIAL INSTITUTE.



In Vitro Technologies, Inc. Page 4 of21 Protocol No. 1158

· 4-Hydroxy androstenedione (4-0H ASDN; CAS no. 566-48-3; 302.4 g/mol, Sigma) stock
solution (10 mM) in 95% ethanoL.

· Lindane (CAS no. 58-89-9; 290.8 g/mol) stock solution (100 mM) in dimethylsulfoxide
(DMSO)

· ß-Nicotinamide adenine dinucleotide phosphate, reduced form (NADPH; Sigma, catalog

number 1630, molecular weight. 833.4 g/mol)
· 95 % Ethanol

· Dimethyl sulfoxide (DMSO)

· Reference chemical stocks

The following will be prepared at In Vitro Technologies or will be supplied by In Vitro
Technologies:

· 0.1 M Sodium phosphate buffer (pH 7.4)
· Glycerol (Sigma, catalog number G7893, 92 g/mol)

· Propylene glycol (JT Baker, catalog number 9402-01, 76.1 g/mol)
· Liquid scintillation cocktail (Formula 989, Perkin Elmer)
· DC Protein Assay kit (BioRad)

The lot numbers and the purity of the materials received and used in this study will be included
in the study report.

Positive Control Preparation

4-Hydroxyandrostenedione (4-0H ASDN) is a known aromatase inhibitor. Positive control
stock solutions wil be prepared and analyzed by Battelle and distributed to In Vitro
Technologies. 4-0H ASDN wil be formulated in 95 % ethanoL. The total volume of positive
control formulation used in each assay will be no more than 1 % of the total assay volume (i.e.,
20 ilL in a 2 mL assay) in order to minimize the potential of the solvent to inhibit the enzyme.
Dilutions of the stock solution will be prepared in ethanol on the day of use such that the target
concentration of inhibitor can be achieved by the addition of 20 ilL of the dilution to a 2 mL
assay volume. The final target concentration for the positive control is 5 x 10-8 M.

Negative Control Preparation

A known aromatase non-inhibitor, lindane, will be used as the negative control substance.
Battelle will provide a stock solution of lindane formulated in DMSO. Fresh dilutions of the
stock solution wil be prepared in DMSO on the day of use. Dilutions will be prepared such that
the target concentration of control substance, 1 x 10-6 M, can be achieved by the addition of
20 ilL of the dilution to a 2 mL assay volume.
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Reference Chemical Preparation

Reference chemical stocks formulated in buffer, absolute ethanol, or DMSO wil be prepared,
analyzed, and distributed by Battelle. The reference chemicals wil be numbered 1 through 10
by Battelle and these numeric designations wil be used when the samples are coded prior to
distribution to In Vitro Technologies.

Fresh dilutions of the stock solution will be prepared in the same solvent as the stock solution on
the day of use such that the target concentration of reference chemical can be achieved by the
addition of 20 ilL of the dilution to a 2 mL assay volume. The total volume of reference
chemical formulation used in each assay wil be no more than 1 % of the total assay volume (i.e.,
20 ilL in a 2-mL assay) in order to minimize the potential of the solvent to inhibit the enzyme.

Each reference chemical will initially be tested over the concentration range of 10-3 to 10-10 M

(final concentration) but the range may be adjusted as described in the section "Determination of
the Inhibition of Aromatase Activity by Reference Chemicals".

Substrate Preparation

The substrate for the aromatase assay is androstenedione (ASDN). Non-radiolabeled and
radiolabeled ASDN wil be used. The non-radiolabeled ASDN and the radiolabeled

androstenedione (ASDN, eH)ASDN) will be provided by Battelle. Battelle will forward all
applicable information regarding supplier, lot numbers and reported/measured purity for the
substrate to the laboratories and this information wil be included in study reports. The
radiochemical purity of the eH)ASDN was assessed by Battelle in a previous task and was found
to be 97%.

Since the specific activity of the stock eH)ASDN is too high for use directly in the assay, a
solution containing a mixture of nonradiolabeled and radiolabeled ASDN wil be prepared such
that the final concentration of ASDN in the assay is 100 nM and the amount of tritium added to
each incubation is about 0.1 IlCi. This substrate solution should have a concentration of 2 IlM
with a radiochemical content of about 1 IlCi/mL.

The following ilustrates the preparation of a substrate solution using a stock of eH)ASDN with
a specific activity of 25.3 Ci/mmol and a concentration of 1 mCi/mL: Prepare a 1: 1 00 dilution
(10 IlCi/mL) of the radio labeled stock in buffer. Prepare a 1 mg/mL solution of ASDN in 95%
ethanol and prepare dilutions in buffer to a final concentration of 1 Ilg/mL. Combine 4.5 mL of
the 1 Ilg/mL solution of ASDN, 800 ilL of the eH)ASDN dilution and 2.7 mL buffer to make 8
mL of substrate solution (enough for 80 tubes). Record the weight of each component added to
the substrate solution. After mixing the solution well, weigh aliquots (approximately 20 ilL) and
combine with scintilation cocktail for radiochemical content analysis. The addition of 100 ilL of
the substrate solution to each 2 mL assay volume yields a final eH)ASDN concentration of 100
nM with 0.1 IlCi/tube.
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Preparation of Microsomes

Recombinant micro somes wil be supplied to each laboratory by RTI. The micro somes must be

stored at -70 :: lODe. The supplier will provide the approximate protein content of the

microsomes.

Caution: Microsomes can be denatured by detergents. Therefore, it is important to ensure that
all glassware, etc. that is used in the preparation or usage of microsomes is free of detergent
residue. New disposable test tubes, bottles, vials, pipets, and pipet tips may be used directly in
the assay. Durable labware that may have been exposed to detergents should be rinsed with
water and/or buffer prior to use in the assay.

If the recombinant micro somes are supplied in aliquots in excess of what is required to conduct a
single experiment, they wil be thawed, pooled, homogenized, divided into appropriate aliquots
for conduct of a single experiment and refrozen as described below in order to minimize and
standardize the number of freeze/thaw cycles each preparation undergoes. Microsomes wil be
thawed quickly in a 37:: 1 DC water bath and wil be immediately transferred to an ice bath. The
microsomes will be pooled and rehomogenized using a Potter-Elvejhem homogenizer (about 5 to
10 passes). The pooled sample will be divided into aliquots appropriate for use in a single
experiments (approximatley 160 ilL, depending on the protein concentration of the preparation).
The samples will be flash frozen and stored at -70 :: lODe for future use. Each tube will provide
enough protein for a single experiment and any excess thawed microsomal preparation wil be
discarded.

Daily Use of Microsomes

On the day of use, micro somes will be thawed quickly in a 37 :: 1 DC water bath and wil be
immediately transferred to an ice bath. The microsomes wil be rehomogenized using a Potter-
Elvejhem homogenizer (about 5 to 10 passes) or by vortexing about 5 seconds prior to use. The
micro somes wil be diluted in buffer (serial dilutions may be necessary) to an approximate
protein concentration of 0.008 mg/mL. The addition of 1 mL of that microsome dilution will
result in a final approximate protein concentration of 0.004 mg/mL in the assay tubes. All
microsome samples must be kept on ice until they are placed in the water bath just prior to their
addition to the aromatase assay. Microsomes are not to be left on ice for longer than
approximately 1 hour before proceeding with the assay. Appropriate documentation of time

from thaw to use must be maintained.

Diluted micro somes must be used only on the day of preparation. Under no conditions should
diluted microsomes be refrozen for later use in the assay.

Aromatase Assay Reagent Preparation

The assay buffer wil be 0.1 M sodium phosphate buffer, pH 7.4. Sodium phosphate monobasic
(JT Baker, catalog number 4011-01, 137.99 g/mol) and sodium phosphate dibasic (JT Baker,
catalog number 4062-01, 141.96 g/mol) will be used in the preparation of the buffer. Solutions
of each reagent at 0.1 M will be prepared in distiled, deionized water. The solutions wil be
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combined to a final pH of 7.4. The assay buffer may be stored for up to one month in the
refrigerator (4:: 3DC).

NADPH (ß-nicotinamide adenine dinucleotide phosphate, reduced form, tetrasodium salt; Sigma,
catalog number 1630, 833.4 g/mol) is the required co-factor for CYP19. The final concentration
in the assay is 0.3 mM. Typically, a 6 mM stock solution is prepared in assay buffer and 100 ¡.L
of the stock is added to the 2 mL assay volume. NADPH must be prepared fresh each day and
wil be kept on ice.

Assays

Protein Assay

The protein concentration of each microsome preparation prepared in this task will be measured
by all participating laboratories. The protein concentration of the microsome preparation will be
determined on each day of use of the microsomes in the aromatase assay and at other times as
appropriate. A six-point standard curve wil be prepared, ranging from 5 to 250 ¡.g protein/mL

using bovine serum albumin (BSA). Protein will be determined by using a DC Protein Assay kit
purchased from BioRad (Hercules, CA). Quality control standards (10 and 100 ¡.g/mL BSA),
prepared by RTI wil be run in duplicate with each assay. To a 25 ¡.L aliquot of unknown or
standard, 125 ¡.L of BioRad DC Protein Kit Reagent A wil be added and mixed. Next, 1 mL of
BioRad DC Protein Kit Reagent B wil be added to each standard or unknown and the samples
will be vortex mixed. The samples will remain at room temperature for at least 15 minutes to
allow for color development. The absorbances are stable for about 1 hour. Each sample
(unknown and standards) will be transferred to disposable polystyrene cuvettes and the
absorbance (at 750 nm) will be measured using a spectrophotometer. The protein concentration
of the microsomal sample will be determined by extrapolation of the absorbance value using the
curve developed using the protein standards.

Aromatase Assay

The assays wil be performed in 13 x 100 mm test tubes maintained at 37 :: 1 DC in a shaking
water bath. Each test tube will be uniquely identified by applying a label or writing directly on
the test tube. Propylene glycol (100 ¡.L), eH)ASDN, NADPH, and buffer (0.1 M sodium
phosphate buffer, pH 7.4) will be combined in the test tubes (total volume 1 mL). The final
concentrations for the assay components are presented in Table 3. The tubes and the microsomal
suspension wil be placed at 37 :: 1 DC in the water bath for five minutes prior to initiation of the
assay by the addition of 1 mL of the diluted microsomal suspension. The total assay volume wil
be 2 mL, and the tubes will be incubated for 15 min. The incubations will be stopped by the
addition of methylene chloride (2 mL); the tubes will be vortex-mixed for approximately 5

seconds and placed on ice. The tubes wil then be vortex-mixed an additional 20 to 25 seconds.
The tubes wil be spun using a Beckman GS-6R centrifuge with GH-3.8 rotor for 10 minutes at a
setting of 1,000 rpm. The methylene chloride layer will be removed and discarded; the aqueous
layers wil be extracted again with methylene chloride (2 mL). This extraction procedure will be
performed one additional time, each time discarding the methylene chloride layer. The aqueous
layers will be transferred to vials and duplicate aliquots (0.5 mL) will be transferred to 20-mL
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liquid scintilation counting vials. Liquid scintillation cocktail (Formula 989, Perkin Elmer)
wil be added to each counting vial and shaken to mix the solution. The radiochemical content of
each aliquot wil be determined as described below. Analysis of the samples wil be performed
using liquid scintilation spectrometry (LSS). Radioactivity found in the aqueous fractions
represents 3H20 formed.

Optimized Aromatase Assay Conditions

Determination of the Inhibition of Aromatase Activity by Reference

Chemicals

Ten reference chemicals wil be tested. The reference chemicals must be coded prior to

distribution to the assaying technicians in order that the replicates are conducted blindly for
reference chemical identity. Each reference chemical will be tested at eight concentrations and
there wil be three (triplicate) repetitions for each concentration of a given replicate. All three
replicates for a given reference chemical must be conducted by the same technician. However,
the same technician is not required to perform the three replicates for all 10 reference chemicals.
Multiple reference chemicals may be conducted by a single technician in a given day. Each
replicate for a given reference chemical must be conducted entirely independently of the other
replicates for that reference chemicaL. Thus, it is recommended that if multiple replicates are
conducted on a given day by a single technician, then those replicates should use different
reference chemicals. A single replicate study of a given reference chemical is described in Table
"Reference Chemical Study Design".

Four types of control samples will be included for each replicate. These include:

· full enzyme (aromatase) activity controls (substrate, NADPH, propylene glycol,
buffer, vehicle (used for preparation of reference chemical solutions), and

microsomes)

· background activity controls (all components that are in the full aromatase
activity controls, except NADPH)

· positive controls (all components that are in the full aromatase activity controls,
except vehicle, and with the addition of 4-0H ASDN at 5 x 10-8 M)

· negative controls (all components that are in the full aromatase activity controls,
except vehicle, and with the addition of lindane at 1 x 10-6 M)
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Four test tubes of each type of control are included with each replicate and are treated the same
as the other samples. The control sets wil be split so that two tubes (of each control type) are
run at the beginning and two at the end of each replicate set.

The assay wil be conducted as described in Section "Aromatase Assay" with the following
modification: Reference chemical solution (or vehicle) wil be added to the mixture of propylene
glycol, substrate, NADPH, and buffer in a volume not to exceed 20 ~L prior to preincubation of
that mixture. The volume of buffer used wil be adjusted so the total incubation volume remains
at 2 mL.

After completion of the first replicate, the data will be reviewed and, if necessary, the
concentration of reference chemical used in the second and third replicates can be adjusted. The
decision whether to adjust test concentrations rests with the Study Director. The decision should
be based on the results from the first replicate with the following guidelines in mind:

· If insolubility is observed at the high concentration (10-3 M), then set the highest

concentration for the second and third replicates at the highest concentration that
appeared to be soluble (limited to 10-4 or 10-5 M). Do not use a concentration
lower than 10-5 M for the highest concentration tested.

. If the highest concentration to be tested is lowered to 10-4 or 10-5 M, then add

mid-log concentration(s) near the estimated IC50 based on the replicate one results
in order to keep eight concentrations in the test set.

. The lowest concentration to be tested is 10-10 M.

Reference Chemical Study Design

Full Enzyme Activity
Control

4
Complete assal with reference

chemical vehicle control

Complete assay with reference
chemical vehicle control

omitting NADPH

Complete assay with positive
control chemical (4-0H ASDN)

added
Complete assay with negative

control chemical (lindane) added
Complete assay with Reference

Chemical added

Complete assay with Reference

N/A

Background Activity
Control

4 N/A

Positive Control 4 5 x 10-8

Negative Control

Reference Chemical
Concentration 1

Reference Chemical

4 1 x 10-6

3 1 x 10-3

3 1 x 10-
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Concentration 2 Chemical added

Reference Chemical
3

Complete assay with Reference
1 x 10-5

Concentration 3 Chemical added

Reference Chemical
3

Complete assay with Reference
1 x 10-6

Concentration 4 Chemical added

Reference Chemical
3

Complete assay with Reference
1 x 10-7

Concentration 5 Chemical added

Reference Chemical
3

Complete assay with Reference
1 x 10-8

Concentration 6 Chemical added

Reference Chemical
3

Complete assay with Reference
1 x 10-9

Concentration 7 Chemical added

Reference Chemical
3

Complete assay with Reference
1 x 10-10

Concentration 8 Chemical added
aThe complete assay contains buffer, propylene glycol, microsomal protein, ( H)ASDN and

NADPH

Description of Data Calculations

Relevant data will be entered into the latest version of the spreadsheet
Aromatase_Master_ Versionx.y.xls (where x and y denote version number designation) for

calculation of aromatase activity and percent of control). The version of the spreadsheet used
will be included in the reports. The instructions for the spreadsheet are described in Appendix A.

Statistical Analyses

Statistical analysis, as described below, wil be carried out by Battelle. The resulting data will be
sent to In Vitro Technologies and wil be included in the final report.

Concentration Response Fits for the ReferenceChemicals

For the reference chemicals, three independent replicates of the concentration response curve fit
will be carried out.

For each replicate, two repeat tubes of the full enzyme activity controls, the background activity
controls, and the positive and negative controls will be run prior to the repetitions of the graded
concentrations of the reference chemical and two repeat tubes of each control will be run
following the repetition of the reference chemicaL. Three repetitions will be prepared for each
concentration of the reference chemicaL.

For each repeat tube (full enzyme activity, background activity, positive and negative controls,
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and each reference chemical concentration) the Excel database spreadsheet will include total
observed (uncorrected) disintegrations per minute (DPM) per tube and total aromatase activity
per tube. The DPM and aromatase activity values are corrected for the background DPM, as
measured by the average of the background activity control tubes. The aromatase activity is
calculated as the corrected DPM, normalized by the specific activity of the eH)ASDN, the mg of
protein of the aromatase, and the incubation time. The average (corrected) DPM and aromatase
activity across the four background activity control repeat tubes must necessarily be equal to 0
within each replicate.

For each tube percent of control is determined by dividing the background corrected aromatase
activity for that tube by the average background corrected aromatase activity for the four full
enzyme activity control tubes and multiplying by 100.

Concentration response trend curves will be fitted to the percent of control activity values within
each of the repeat tubes at each reference chemical concentration. Concentration is expressed on
the log scale. In agreement with past convention, logarithms will be common logarithms (i.e.,
base 10). Let X denote the logarithm of the concentration of reference chemical (e.g., if
concentration = 10-5 then X = -5). Let

Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) of the concentration

DA VG == average DPM across the repeat tubes with the same reference chemical
concentration
T == top of plateau

B == bottom of plateau

ß == slope of the concentration response curve (ß will be negative)

11 == loglOIC5o (IC5o is the concentration corresponding to percent of control activity equal

to 50%).

The following concentration response curve will be fitted to relate percent of control activity to
logarithm of concentration within each replicate:

Y = B + (T-B)/(l + ((T-B)/(50-B) _1)10(D-X)ß) + £

where £ is the variation among repetitions, distributed with mean 0 and variance proportional to
DA VG (based on Poisson distribution theory for radiation counts). The variance is
approximately proportional to Y.

The response curve will be fitted by weighted least squares nonlinear regression analysis with
weights equal to l!Y. Model fits wil be carried out using GraphPad Prism software (Version 3

or higher).

Concentration response models wil be fitted for each replicate test within each reference
chemicaL. Based on the results of the fit within each replicate the extent of aromatase inhibition
will be summarized as top (T), bottom (B), loglOIC5o (11), and slope (ß). The estimated T, B,
loglOIC5o, and ß for a reference chemical will be (weighted) means across the replicates. The
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estimated overall standard errors will be based on the standard errors within each replicate and
the replicate-to-replicate variability. The average values and standard errors of T, B, 10glOICso,

or ß and the replicate-to-replicate components of variation will be calculated based on one-way
random effects analysis of variance model fits. For each reference chemical and replicate the
estimated top (T), the within replicate standard error of T, bottom (B), the within replicate
standard error of B, 10glOICso (¡.), the within replicate standard error of ¡. the ICso, the slope (ß),

the within replicate standard error of ß, and the "Status" of each replicate of each response curve
wil be displayed in a table. The "Status" of each replicate of each response curve is indicated

as:

. Complete curve - "inhibitor" - data are available up to at least 80% inhibition -
Calculate ICso.

· Incomplete curve - "presumed inhibitor" - Data are available up to at least 50%
inhibition but not beyond 80% inhibition - Calculate ICso.

· Incomplete curve -"equivocal" - Data are available to between 20% and 50%
inhibition - Do not calculate ICso.

· "No inhibition" - No data are available above 20% inhibition - Do not calculate
ICso.

Graphical and Analysis of Variance Comparisons Among Concentration Response
Curve Fits

For each replicate, the individual percent of control values will be plotted versus logarithm of the
reference chemical concentration. The fitted concentration response curve will be superimposed
on the plot. Individual plots wil be prepared for each replicate.

Additional plots will be prepared to compare the percent of control activity values across
replicates. For each replicate, the average percent of control values will be plotted versus

logarithm of reference chemical concentration on the same plot. Plotting symbols will

distinguish among replicates. The fitted concentration response curves for each replicate will be
superimposed on the plots. On a separate plot, the average percent of control values for each
replicate will be plotted versus logarithm of reference chemical concentration. The average
concentration response curve across replicates will be superimposed on the same plot. The
average concentration response curve wil be the unweighted average of the response curves
within each replicate.

Top (T), bottom (B), slope (ß) and 10glOICso (¡.) wil be compared across replicates based on one-
way random effects analysis of variance, treating the replicates as random effects. For each ofT,
B, ß, and ¡., plots will be prepared that display the parameters within each replicate with

associated 95% confidence intervals based on the within replicate standard error and the average
across replicates with associated 95% confidence interval incorporating replicate-to-replicate
variation.
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Graphical and Analysis of Variance Comparisons of Full Enzyme Activity, Background
Activity, and Positive and Negative Control Percent of Control Across Reference
Chemicals and Replicates

Within each replicate of each reference chemical quadruplicate repetitions will be made of the
full enzyme activity control, background activity control, and positive and negative control
tubes. Half the repetitions wil be carried out at the beginning of the replicate and half at the end.
If the conditions are consistent throughout the replicate test, then the control tubes at the
beginning should be equivalent to those at the end.

To assess whether this is the case, the control responses wil be adjusted for background DPM,
divided by the average of the (background adjusted) full enzyme activity control values, and
expressed as percent of control. The average of the four background activity controls within a
replicate must necessarily be 0 percent and the average of the four full enzyme activity controls
within a replicate must necessarily be i 00 percent. The full enzyme activity controls percent of
control, the background activity controls percent of control, and the negative and positive
controls percent of control values will be plotted across reference chemical and replicate within
reference chemical, with plotting symbols distinguishing between beginning and end, and with
reference line 0% (background activity control) or i 00% (full enzyme activity control)
respectively. These plots will display the extent of consistency across reference chemicals and
replicates with respect to average value and variability and will provide comparisons of
beginning versus end of each replicate. Additional plots will be prepared displaying the
difference of the average of the first two percent of control values (i.e., those based on the
"beginning" tubes) and the average of the last two percent of control values (i.e., those based on
the "end" tubes) (end minus beginning) across reference chemicals and replicates within
reference chemicals. Each plot wil have a reference line of O.

Three-factor mixed effects analysis of variance models wil be fitted separately for the full
enzyme activity control, the background activity control, and the positive and negative control
tubes. The fixed effect factors in the analysis of variance will be:

· reference chemical

· portion (beginning or end)
· portion by reference chemical interaction.

The random effects will be:

· replicate nested within reference chemical
· portion by replicate within reference chemical interaction.

The residual error variation corresponds to repetition within reference chemical, replicate, and
portion. The response will be percent of control. Since for the background activity and full
enzyme activity controls the average of the repetitions within a reference chemical and replicate
are constrained to be 0 and 100 respectively, by the way in which "percent of control" is defined,
the variation associated with the reference chemical effect and the replication within reference
chemical effect are both necessarily constrained to be o.
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If the daily replicates are in control, then the portion main effect, the portion by reference
chemical interaction, and the portion by replicate within reference chemical interaction should be
nonsignificant. If the portion by reference chemical interaction is significant, then the nature of
the effect will be assessed by comparing the portion effect (averaged across replicates) within
each reference chemical to the portion main effect. If the portion by replicate within reference
chemical interaction is significant, then the nature of the effect wil be assessed by comparing the
portion effect within each replicate within a reference chemical to the portion effect averaged
across replicates within the same reference chemicaL. Simulataneity of inference wil be adjusted
for by Bonferroni's method.

Statistical Software

Concentration response curves wil be fitted to the data using the non-linear regression analysis
features in the PRISM statistical analysis package, Version 3 or higher. Supplemental statistical
analyses and displays such as summary tables, graphical displays, analysis of variance, and
multiple comparisons wil be carried out using PRISM, the SAS statistical analysis system,
Version 8 or higher, or other general purpose statistical packages (e.g., SPSS), as convenient

Interlaboratory Statistical Analysis

Battelle wil carry out "intra-laboratory" statistical analyses based on In Vitro Technologies data,
according to the common statistical analysis plan, developed by the Data Coordination Center
(Battelle). The Data Coordination Center wil carr out the "inter-laboratory" statistical analysis.
It wil combine summary values developed in each of the intra-laboratory analyses to assess
relationships among the laboratory results, the extent of laboratory-to-Iaboratory variation, and
overall consensus estimates among the laboratories.

Criteria for Data Acceptance

All data obtained will be reported.

Study Report

Interim data summaries, draft and final reports will be submitted as described in Section 9.5 of
the QAPP.

The data to be reported in the interim data summaries will include (but is not limited to) the
following information: assay date and run number, technician code and log reference chemical

concentration, background corrected aromatase activity (for each control and reference chemical
repetition), percent of control activity, ICso, slope, and graphs of activity versus log reference
chemical concentration. In addition, draft and final reports will contain tables and graphs, as
appropriate, containing the results of the intra- and inter-laboratory statistical analyses described
in this protocol.
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Data Retention

In Vitro Technologies wil retain all supporting documentation, including raw data and written
records, for a period of up to five years following issuance of the final report. At the end of this
period, Battelle wil be notified to determine whether the data C excluding proprietary

information) wil be transferred, retained, or destroyed. Study records to be maintained wil
include:

· All records that document the conduct of the laboratory experiments and results obtained,
as well as the equipment and chemicals used.

· Protocol and any amendments

· List of any protocol deviations
· List of standard operating procedures
· Quality Assurance Project Plan CQAPP) and any amendments

· List of any QAPP deviations
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Protocol Approval

This protocol has been reviewed and approved by the following:

Sponsor Representatives

David P. Houchens, Ph.D.
Program Manager
Endocrine Disruptor
Screening Program
Battelle Memorial Institute

Jerr D. Johnson, Ph.D.

Work Assignment Leader
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Screening Program
Battelle Memorial Institute
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APPENDIX A

NOTES FOR USE OF THE SPREADSHEET:
AROMATASE MASTER VERSION1.1.XLS
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Substrate Specific Activity Worksheet

This worksheet calculates:

1. The radiochemical content (DPM/mL) of the substrate solution
2. The new specific activity of the eH)ASDN in the substrate solution

The first item is based on the results of liquid scintilation counting analysis of weighed aliquots
of the substrate solution.

The second item is calculated by:

i. determining the mass of ASDN (both radiolabeled and nonradiolabeled)/g of solution. This
calculation uses both the measured mass of nonradiolabeled ASDN used in the solution
preparation and also the specific activity of the stock eH)ASDN

2. the radiochemical content (mCi/g) of the solution is then divided by the mass of ASDN/g
solution to arrive at the new specific activity for eH)ASDN in the substrate solution.

Data to be input include:

· substrate solution aliquot weights (g) and DPM results
· weight (mg) of ASDN used in original stock and volume (mL) of the original stock
· all dilution factors for the dilution of ASDN stock to the solution that was finally used in

substrate preparation.
· weight (g) of ASDN dilution used to prepare substrate solution and total weight (g) of

substrate solution, and
· specific activity of the stock eH)ASDN (IlCi/mmol)

Protein Worksheet

This worksheet calculates protein content based on absorbance data of standards and unknown
samples obtained when samples are analyzed using a commercially available kit.

Data to be input include the concentration of protein standard stock solution (mgll 0 mL), protein
stock identification, Sample identifications, absorbance data (in triplicate) for standards and
unknowns, and appropriate dilution factors.

Absorbance values will be corrected for blank absorbance. A calibration curve wil be prepared
by linear regression of the standards data (corrected absorbance vs. mg protein measured). The
concentration of protein in the unknowns will be calculated based on the standard curve.

Microsomes and Chemical Dilutions Worksheet

This worksheet calculates the concentration of protein in the final microsomes dilution. It also
serves as the data input center for the reference chemical concentrations used in the assay.

CONFIDENTIAL MATERIAL
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Data input include volumes used in the preparation of micro somes dilutions. Also entered is the
protein concentration of the stock microsomes. Normally, this value wil be determined using
the protein worksheet described above.

Reference chemical concentrations are entered in molar units of the final concentrations used in
the assay.

Activity Calculation Worksheet

The primary aim of this worksheet is to calculate aromatase activity for each sample in a set
based on measured DPM, protein concentration and incubation time.

The function of each section is described below:

Section 1 (Columns A-B)

This section contains fields for sample identification.

Section 2 (Columns C-I)

This section calculates the total DPM that remain in the incubation mixture after extraction (this
is a measure of the 3HiO formed in the reaction).

Data input:

1. Aliquot volume
2. DPM measured for each aliquot of each sample

Output:

The worksheet calculates the average DPMlmL for each repetition, the average DPM/mL for
each sample, and the total DPM contained in the sample (based on the aliquots and total sample
volumes).

Section 3: (Columns J-L)

This section calculates the percent turnover of the substrate to product.

Data input: Volume of substrate solution used in each assay tube

Linked Data: Column K links to radiochemical content value for the substrate that is calculated
in the substrate specific activity worksheet.

Output: Percent conversion to product

CONFIDENTIAL MATERIAL
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Section 4 (Columns M-N)

This section calculates the nmol 3HiO formed.

Data input: None

Linked Data: Column N links to specific activity value for the substrate that is calculated in the
substrate specific activity worksheet.

Calculations: Column M corrects the total DPM in each tube for background DPM determined in
negative control tubes.

Column N converts DPM data to nmol using the substrate specific activity.

Data output: nmol 3HiO formed

Section 5 (Columns O-R)

This section calculates aromatase activity in each tube.

Data input: Volume of diluted microsomes used in assay tube and incubation time

Output: Aromatase activity (nmol/mg protein/min)

Results Summary Worksheet

This worksheet summarizes the results.

Section 1 (Columns A-D, Rows 3-15)

This section summarized control data.

Data input: none

Output: average and SD for control samples for beginning, end and overall portions

Section 2 (Columns A-F, Rows 18-42)

This section summarizes activity values according to inhibitor level and replicate.

Data input: None

Output: Log(test inhibitor)

CONFIDENTIAL MATERIAL
THIS DOCUMENT CONTAINS CONFIDENTIAL INFORMATION INTENDED ONLY FOR THE USE OF IN VITRO TECHNOLOGIES,
INC. AND BATTELLE MEMORIAL INSTITUTE.



In Vitro Technologies, Inc. Page 21 of21 Protocol No.1 158

Section 3 (Columns H-L, Rows 18-28)

This section calculates percent of control values for each reference chemical concentration and
replicate and organizes the data in a format suitable for importation into Prism Softare.

Data input: None

Output: Percent of control values with data arranged in a format suitable for importation into
Prism Software.
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IN VITRO TECHNOLOGIES, INC. GEN0006

PROTOCOL AMENDMENT FORM

IVT Study Number: 270-1158-13 Document Number;l \\m oS - 0 l\ ~

Date of Sponsor's Verbal Approval: 15 November 2005

Briefly describe the amendment:
The protocol is being amended with regards to the Reference Chemical Formulation and
Analysis and with regards to the Concentration Response Fits for the Reference Chemicals.
The details of the changes made are attached.

Briefly describe the reason for the amendment:
These changes are made to the protocol per sponsor request.

Approved by: Q~,~,.CY~

.'/1 i . V1 ff tí U
Approved by: --" (¡ i iLL" ~\., (; 1;\

Study Director

Date: 1:2-(5-05;

Date: 16 J)tC 2-005

Effective Date: 04 June 2002
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1) The following paragraph is being added to the section entitled "Reference Chemical
Preparation" on page 5 of the protocol:

Analysis of the reference chemical stock solutions wil occur before the laboratories use
the formulations in the assay. The analytical method used to analyze each of the
reference chemicals in the stock solutions wil be gas chromatography (4-0H ASDN and
aminoglutethimide), gas chromatography with flame ionization detection (lindane,
fenarimol, dicofol, atrazine, and dibenz(a,h)anthracene), HPLC (ketoconazole,
econazole, and chrysin), HPLC with UV-Vis detection (prochloraz), and a combination of
mass spectrometry and gas chromatography with flame ionization detection (4-
nonylphenol). The chemistry procedures and results wil be given to the laboratories in
reports prepared and submitted to the laboratories by the CR.

2) The following sentence in section entitled "Concentration Response Fits for the
Reference Chemicals" on Page 11 of the protocol

· "The response curve will be fitted by weighted least squares nonlinear regression
analysis, with weights equal to 1/Y. Model fits will be carried out using Prism
softare (Version 3 or higher)."

is amended as follows:

· "The response curve wil be fitted by non-weighted least squares nonlinear
regression analysis. Model fits will be carried out using Prism softare (Version
3 or higher)."

3) The following sentences under section "Concentration Response Fits for the
Reference Chemicals" on Page 11 of the protocol

"Let

Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) of the concentration

DA VG == average DPMs across the repeat tubes with the same reference
chemical concentration

T == top of plateau

B == bottom of plateau

ß == slope of the concentration response curve (ß wil be negative)
¡. == log10lCso (ICso is the concentration corresponding to percent of control activity

equal to 50%).

The following concentration response curve will be fitted to relate percent of control
activity to logarithm of concentration within each replicate:

Y = B + (T-B)/(1 + ((T-B)/(50-B) _1)10(Ii-X)ß) + E

where E is the variation among repetitions, distributed with mean 0 and variance
proportional to DAVG (based on Poisson distribution theory for radiation counts). The
variance is approximately proportional to Y."
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will be amended to read as follows:

"Let

Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) of the concentration

T == top of plateau

B == bottom of plateau

H == Hil slope

J. == 10g1QICsO (ICso is the concentration corresponding to percent of control activity

equal to 50%).

The following concentration response curve wil be fitted to relate percent of control
activity to logarithm of concentration within each replicate:

Y = B + (T-B)/(1 + 10(Il-XlHr
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Appendix 3: Copies of Protocol Deviations PDV06-020,
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IN VITRO TECHNOLOGIES, INC. GEN0006

PROTOCOL DEVIATION FORM

IVT Study Number: 270-1158-14 Document Number~~ ~ (j6-()~

Date of Deviation: NA

Scientist (if applicable): TM

Date Sponsor Notified (if applicable): NA

Describe the deviation:
1. Protocol states that Beckman GS-6R centrifuge with GH3.8 rotor would be used in the study,
however Juoan CR422 with GH-38 rotor was used in its place.
2. Protocol states that solutions wil be prepared using distilled, deionized water, however the
water poliching system used only deionizes.
3. The SCADA report for freezer #50509 indicated several excursions from the protocol-defined
range.
4. The remaining aqueous solution was not transfered to a vial and stored at -20C.

Describethe corrective action:
1. IVT does not possess a Beckman GS-6R centrifuge and the Juoan was substituted in kind
and used at the same centrifugal force.
2. The water polishing system performed within the specifications of its SOP documentation and
was used in place of distiled, deionized water.
3. This event was addressed in in-process audit for 29JUL2005.
4. A memo was added to the biological folder addressing the change to the protocol.

Assessment:
1. The same centrifugal force was used, therefore there was no impact to the study.
2. The water generated by the water polishing system was of similar quality to distilled,
deionized water, therefore there was no impact.
3. The excursions were not of significant duration to affect the microsome storage, therefore
there was no impact.
4. The retained samples were utilzed, if necessary, within 48 hours of initial storage, and
generated expected results, ~~re ere as no impact. ,/t: Aon

Form Completed by: \ - -- ~ \c. Ò (0Si nature ~ Date
~lJi,~'/I¿1i- Date: ~0 )\l r fJdOlApproved by:

Study ¡rector

Effective Date: 03 February 2006



IN VITRO TECHNOLOGIES, INC. GEN0006

PROTOCOL DEVIATION FORM

IVT Study Number: 270-1158-13 Document Number: PGY'û~-OZ q

Date of Deviation: n/a

Scientist (if applicable): AKfM

Date Sponsor Notified (if applicable): n/a

Describe the deviation:
The protocol in the 'Protein Assay' section states that a 25 ¡.L aliquot of unknown or standard,
will be mixed with125 ¡.L of Reagent A and 1 mL of Reagent B from BioRad DC Protein Kit. A
deviation occurred in that the actual procedure used was to mix a 200 ¡.L aliquot of unknown or
standard, with 100 ¡.L of Reagent A and 0.8 mL of Reagent B from BioRad DC Protein Kit.

Describe the corrective action:
None.

Assessment:
Changes to the 'Protein Assay' were made to improve the accuracy of the protein determination
during WA 4-16, Task 6. These changes were not captured in the protocol for WA 4-17, Task 4
(protocol 1158). The procedure used in the conduct of the study was the improved method and
thus increased the accuracy of the data obtained.

Form Completed by: t . Aii l L Iii;
Siçinature

Approved by: -(. ¡l \ 'U. f'\ '
Study Director

i.,1 I r', ~ i
J0.. -'-C.

.

í4 A fri ~ LGe?
Date .

Date: iLi Ar)ru~, 1-00£
P, /1,'iLI../,\ '-L. \, í.

Effective Date: 03 February 2006



IN VITRO TECHNOLOGIES, INC. GEN0006

PROTOCOL DeVIATION i=ORM

IVT Study Number: 270-1158-13

i

Document NumberYD ~ Ób-o ~ 5

Date of Deviation: NA

Scientist (if applicable): TM

Date Sponsor Notified (if applicable): 14NOV2005

Describe the deviation: .
Test articles RC-1 and RC-2 were logged into IVT as ketoconazole andaminogl~tethimide,
respectively, due to a miscolTmunication from Battelle Ghemical Repository. TlieJact thatRC-1
wasaminoglutethimide.and RC-2,ketoconazole was not realized until after thec~mpletionof
the experiments. The lowest concentration of ketoconazole used intheexperim~nts when
back-calculated was 1 0(-11) M, which was below the range specified in the protocol.

Describe the corrective action:
None.

Assessment: ,
The concentration range of the ketoconazole did cover 0-100% inhibition,despita being outside
the range specified in the protocoL Therefore the calculated IG50value was not significantly
affected and can be accepted with confidence. '

Form Completed by: ç~. .. .....
A . . Signature

Approved by: l, J;' f ~ í:
Study Director

¿¡ Al£tfoDate :.. ..

Date: :zlt1ri2.(

Effective Date 03 February 2006
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PROTOCOL DEVIATION FORM

IVT Study Number: 270-1158-13 Document Numbe~tJ ~ () b-O ~ ~

Date of Deviation: 15AUG2005

Scientist (if applicable): AK

Date Sponsor Notified (if applicable): NA

Describe the deviation: .
The protocol states that concentrations of reference chemicals can be adjusted based on the
data from the first replicate experiment. A deviation occurred in that prochloraz concentrations
were changed in the 4th replicate, based on the data from 2nd and srd replicates. ¡

Describe the corrective action:
None.

Assessment:
The le50 values were similar for replicates 2 and 3 and replicate 4, therefore theichange in
concentration did not significantly affect the outcome. .

Fonn Completed by: i. J ¡iJJ/lii¡: l /\ J/-o
Signature

Approved by: 1. l¡V(LlJ t -\ik C"
Study Director

I o¡/lAif UJ06
Date

Date: (0 'Mt!~ ¡ÖO ~

Effective Date: 03 February 2006

)
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Assay Date

Technician ID

Test
7/27/2005 ChemicallD RC#1 AG

# Concentrations
tested 8

EJB Replicate # Microsome type Recombina Microsome ID 5

Aliquot #
1

2

3
4
5

Weight of
aliquot (g)

0.0195
0.0199
0.0200
0.0197
0.0190

DPM/Aliq.
30963.17
31482.74
32769.37
37171.37
37003.84

DPM/g
soln.
1587855
1582047
1638469
1886872
1947571

Average DPM/g soln
SD
CV

1728563
174935

10.12

i-Ci/g soln 0.779

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

6.1

total volume
(mL)
6.1

dilution
factor (ASDNJ in solution (,Lg/mL)

1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activitv

0.56494 i-g/g

1) Calculate i-g (3HJASDN/g soln. = 0.00881 i-g/g soln.

i-g/g soln.
a. i-Cilg soln
b. Specific activity of ¡3HJASDN (i-Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ,ig ASDN/g soln.

Formula=a/b*c

0.779
25300000

286.4

i-g ASDN/g soln.= i-g cold ASDN/g soln. + ,ig (3HJASDN/g soln.

0.564940 + 0.00881
0.573755 i-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i-Ci/g soln.)/(i-g ASDN/g soln.)
1.357 i-Ci/i-g ASDN

862843 dpm/nmol

AG-Rep1-IVT-WA417- TK4.xls;
Substrate Specific Activity

2/28/2006;
9:07 AM 1 of 1



Test # Concentrations
Assay Date 7/27/2005 Chemicai ID RC#1 AG tested 8

Technician
ID EJB Replicate # Microsome tvoe Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.025 om Blank BSA) stock (mL) Protein stock ID

0.191 0.101 0.055 0.044 0.026 0.018 2
0.198 0.104 0.055 0.044 0.027 0.019
0.184 0.101 0.057 0,042 0.026 0.020

Samples: Microsomes QC 10 QC100
0.021 0.025 0.096
0.021 0,026 0.096
0.021 0:026 0.093

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,_ Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.191 0.172 0.0502 m. b 0.296 -0.001
0.125 62.35 1000 0.00012 200 0.0249 0.102 0.083 0.0240 semi seb 0.007 0.001

0.05 25 1000 0.00005 200 0.0100 0.056 0.037 0.0103 r'. se, 0.998 0.001
0.025 25 2000 0.00003 200 0.0050 0.043 0.024 0.0065 F, df 1880 4

0.01 5 1000 0.00001 200 0.0020 0.026 0.007 0.0016 SSreg. SSresid 0.002 0.000
0.005 5 2000 0.00001 200 0.0010 0.022 0.003 0.0004

Regression results are calculated using the function
Blank 0.019 r'= 0.998 L1NEST

m= 0.296
b= -0.001

Final vol.
mg protein ~L diluted Voi usome Diluted usomes mg protein/~L

A,_ Aadj. measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL

Microsomes 0.021 0.002 0.000 200 72000 0.000 0.000 0.261
Mjcrosomes 0.021 0.002 0.000 200 72000 0.000
Mjcrosomes 0.021 0.002 0.000 200 72000 0.000

QC 10 0.025 0.006 0.001 200 0.000 0.000 0.007
QC 10 0.026 0.007 0.002 200 0.000
QC 10 0.026 0.007 0.001 200 0.000
QC100 0.096 0.077 0.022 200 0.000 0.000 0.109
QC100 0.096 0.077 0.022 200 0.000
QC100 0.093 0.074 0.021 200 0.000

AG-Rep1-IVT-WA417 -TK4.xls;
Protein. 6 point curve

2/28/2006;
9:12 AM 10f4



Chemical
7/27/200S ID RC#1 AG

# Concentrations
tested

Microsome
8 type Recombim Microsome ID 5 Technician ID EJB

Replicate
#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable)

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

0.26054
0.000434

AG-Rep1-IVT -WA417-TK4.xls

Microsome & Chemical Dilutions
2/28/2006
9:12AM Page 2 of 4



Assa Dale 7/27/2005 Replicate # 

SamplelD

SampJelype
Fullact¡IJ¡ control

Replicate/LeIJel
1

Bac roundconlrol

Posil¡IJeconirol

Ne aliveConlrol

RC#1 AG

'-1

'-2

'.3

AG-Repl-IVT.WA417. TK4.xls; AcUvlty calculation

Test ChemicallD RC#1 AG

Nominal total
IJolume(mLì

2

1-1

1-2

1.3

2-1

2-2

2-3

3-1

3-2

3.3

4.1

4-2

4.3

S-l

5-2

S-3

6-1

6-2

6-3

'.1

7.2

7.3

Calculate DPM in aqueous portion after extraction

#Concentralionstested 8 Microsome type Recombinan Microsome ID

Aliq Volume (mL)
O.S
O.S
O.S
O.S
0,5
O.S
0:5
O.S
0.5
O.S
O.S
OS
O.S
05
O.S
O.S
0:5
O.S
0;5
0:5
0:5

0;5
0:5
O.S
0:5
0.5
O.S
0,5
O.S
0.5
O.S
O.S
0:5
O.S
O.S
O.S
0,5
O.S
O.S
0:5
O.S
O.S
0:5
0.5
O.S
0;5

0:5
0,5
O.S
0:5
0,5
O.S
O.S
OS
O.S
O.S
0:5
O.S
O.S

0.5
05
O.S
O.S
O.S
0:5
0;5

0:5
O.S
O.S
0.5

Aliq.#
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
,
1
2

Ave DPMlmL
16277157

11920.192

10301.052

15980.587

15714.192

14790.492

14998.907

14962.063

17397.927

17161,984

16581.767

16376.887

17063.715

18422.716

17950.846

17783.961

17912.066

17179.746

Total DPM
32554314

15464,589 30929.178

15176.69 3035J.396

15579.585 31159.17

325.1904 650.3808

216.9404 433.8808

158.92039 317,84078

154,17191 308.34382

9378,513 18757.026

7783.314 15566,628

7775.888 15551.776

8197.344 16394.688

23840.384

20602.104

31961.174

31428.384

982.3074 1964,6148

966,8547 1933.7094

835,0098 1670.0196

2837,073 5674.146

3124,326 6248.652

2944.081 5888.162

5569,291 11138.582

5623,543 11247.286

5247.06 10494,12

29580.984

29997.814

29924.126

34795.854

16528.5 37057.2

34323_968

33163.534

16740.69 33481.38

32753.774

34127.43

36845.432

35901,692

35567.922

35824.132

34359.492

Volume of substrate
solution used/assay tub

(mLl
1
1
1
1
1
1
1
1
1
1
1

2/28/2006; 9:12AM

Calculate % turnover

tolalDPM in assay tube
(initial)

1728563

1728563

1728563

1728563

1728563

172855

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

172856

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

172856

1728563

1728563

1728563

1728563

172856

1728563

1728563

1728563

1728563

1728563

5 Technician ID

% conversion 10 product
1.88

1,79

1.76

1.80

0.04

0.03

0.02

0.02

1.09

090

0.90

0.95

1.38

1.19

1.85

1.82

0.11

0.11

0.10

0.33

0.36

0.34

0.64

0.65

0.61

1.71

1.74

1.73

2.01

214

1.99

1.92

1.94

1.89

1.97

2_13

208

2.06

2.07

1.99

EJ8

Calculate nmol H20 formed

Total DPM corrected for
bacK9round(Bac.ground

Tubes)
32127

30502

29926

30732

223

-110

-119

18329

15139

15124

1597

23413

20174

31534

31001

1537

1506

1242

5247

5821

6461

10711

10820

10067

29153

29570

29497

34368

360

33896

32736

33054

32326

33700

3618

35474

35140

35397

33932

nmol~H20 formed
0,0372

0,0354

Volume dilute
microsomes

used in assay FlnaJlprotein!i Incubation
tube (mL) assay (mg/mL) lime (min)

0.000 1
1

0.000 1
1

0.0347 0.000

0.0356 0.000

0.0003 0.000

0.000 0.000

.0.0001 0.000

-0,0001 0.000

0,0212 0.000

0.0175 0.000

0.0175 0.00

0.0185 0000

0.0271 0.00

0.0234 0.000

0.0365 0.000 15

0,0359 0.000

0,0018 0.000

0.0017 0.000

0.0014 0.000

0.0061 0.000

0.0067 0.000

0.063 0,000

0,0124 0000

00125 0.000

0.0117 0.000

0.0338 0.000

0.0343 0.000

0.0342 0.000

0.0398
15

0.000 15
1

0.00 10.0425

0_0393

0.0379

0.383

0.0375

0.0391

0.0422

0_0411

0.0407

0.0410

0.0393

Aromatase activity (nmo
estrogenformedfmg

proteinfmin
5.7164

5.4272

5.3247

5.4681

0.0396

0.0011

...0195

...0212

3.2614

2.6937

2.6911

28411

4.1659

3.5897

5.6108

5.5160

0.2735

0.2680

0.2211

0.9335

1.0357

0.9716

1,9058

1.9252

1.7912

5.1873

5.2615

5.2484

6.1152

6.5176

6.0312

5.8248

5.8813

5.7519

5.9963

6.4799

6.3120

6.2526

6.2982

6.0376

30f4



Assa Date

Test Chemical
7/27/2005 10 RC#1 AG # Concentrations tested

Replicate
#

Control Type Portion Average SO

Full activity Beqinninq 5.5718 0.2045

Full activilv End 5.3964 0.1014

Full activity Overall 5.4841 0.1662

Background Beainning 0.0204 0.027239329

Background End -0.0204 0.001194877

Background Overall 0.0000 0.028309211

Positive Beoinnino 2.9775 0.4014

Positive End 2.7661 0.1061

Positive Overall 2.8718 0.2690

Negative Beginning 3.8778 0.4074

Negative End 5.5634 0.0670

Neaative Overall 4.7206 1.0020

Test Substance Level Replicate (test substance) M Log (test substance) Activity
RC#1 AG 1 1 1.00E-03 -3.00 0.2735
RC#1 AG 1 2 1.00E-03 -3.00 0.2680
RC#1 AG 1 3 1.00E-03 -3.00 0.2211
RC#1 AG 2 1 3.00E-04 -3.52 0.9335
RC#1 AG 2 2 3.00E-04 -3.52 1.0357
RC#1 AG 2 3 3.00E-04 -3.52 0.9716
RC#1 AG 3 1 1.00E-04 -4.00 1.9058
RC#1 AG 3 2 1.00E-04 -4.00 1.9252
RC#1 AG 3 3 1.00E-04 -4.00 1.7912
RC#1 AG 4 1 1.00E-05 -5.00 5.1873
RC#1 AG 4 2 1.00E-05 -5.00 5.2615
RC#1 AG 4 3 1.00E-05 -5.00 5.2484
RC#1 AG 5 1 1.00E-06 -6.00 6.1152
RC#1 AG 5 2 1.00E-06 -6.00 6.5176
RC#1 AG 5 3 1.00E-06 -6.00 6.0312
RC#1 AG 6 1 1.00E-07 -7.00 5.8248
RC#1 AG 6 2 1.00E-07 -7.00 5.8813
RC#1 AG 6 3 1.00E-07 -7.00 5.7519
RC#1 AG 7 1 1.00E-08 -8.00 5.9963
RC#1 AG 7 2 1.00E-08 -8.00 6.4799
RC#1 AG 7 3 1.00E-08 -8.00 6.3120
RC#1 AG 8 1 1.00E-09 -9.00 6.2526
RC#1 AG 8 2 1.00E-09 -9.00 6.2982
RC#1 AG 8 3 1.00E-09 -9.00 6.0376

AG-Rep1-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 5 Technician 10 EJB

Percent of control values
Log (test I ReDicate

Level substancel I 1 T 2 3

1 -3.00 4.99 4.89 4.03
2 -3.52 17.02 18.89 17.72
3 -4.00 34.75 35.10 32.66
4 -5.00 94.59 95.94 95.70
5 -6.00 111.51 118.84 109.98
6 -7.00 106.21 107.24 104.88
7 -8.00 109.34 118.16 115.10
8 -9.00 114.01 114.84 110.09

2/28/2006
9:12AM

Page 4 of 4



Assay Date

Test
7/28/2005 Chemical 10 RC#1 AG

Technician 10 EJB Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0203
0.0199
0.0203
0.0202
0.0204

# Concentrations
tested 8

2 Microsome tvpe Recombina Microsome 10 5

DPM/g
soln.
1510083
1642853
1640269
1638978
1712304

Average DPM/g soln
SO
CV

1628897
73313

4.50

fiCi/g soln 0.734

Calculation of actual concentration of nonradiolabeled ASDN in solution used to repare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor

total volume
(mL)
17.1

100

10

rASDN) in solution (~Lg/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activitv

16.2343 9

9.1771g
0.565291 fig/g

1) Calculate fig eH)ASDN/g soln. = 0.00831 fig/g soln.
fig/g soln.

a. fiCilg soln
b. Specific activity of eH)ASDN (fiCilmmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total fig ASDN/g soln.

0.734
25300000

286.4

fig ASDN/g soln= fig cold ASDN/g soln. + fig r3H)ASDN/g soln.

0.565291 + 0.00831
0.573597 fig ASDN/g soln.

3) Calculate Solution Specific Activity

= (fiCi/g soln.)/(fi9 ASDN/g soln.)
1.279 fiCi/fi9 ASDN

813317 dpm/nmol

AG-Rep2-IVT -WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
9:14 AM 1 of 1



Test # Concentrations
p.ssay Date 7/28/2005 ChemicallD RC#1 AG tested

Technician
ID EJB Replicate # 2 Microsome type Recombinant Microsome 10 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0:025 0.01 0.005 Blank BSA) stock (mL) Protein stock ID

0.206 0.131 0.060 0.040 0.028 0.023 0'-19 2
0.219 0.130 0.057 0.039 0.029 0.022 0.018
0.201 0.126 0.058 0.038 0.027 0.022 0:018

Samples: Recombinan 0.01 QC Q.
0.022 0.026 0.102
0.031 0.028 0.1'0:1

0,028 0.033 0.1'09
Standard Final

concentration Volume of volume of
(mg/mL) stock used Sid mg Protein ~L Standard mg Protein Araw Aadj Curve

per~L Used Measured Output Variables Regression results
0.25 125 1000 0.00025 200 0.0500 0.209 0.190 0.0484 m, b 0.258 .0.001

0.125 62,5 1000 0.00013 200 0.0250 0.129 0.111 0.0279 S8m. S8b 0.010 0.001
0.05 25 1000 0.00005 200 0.0100 0.058 0.040 0.0097 r, se, 0.994 0.002

0.025 25 2000 0,00003 200 0.0050 0.039 0.020 0.0047 F, df 613 4
0.01 5 1000 0.00001 200 0.0020 0.028 0.009 0.0019 SSreg' SSresid 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.022 0.004 0.0004
Regression results are calculated using the function

Blank 0.019 r= 0.994 L1NEST
m= 0.258
b= -0.001

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

A,~ Acij, measured ~SOMES prep. (lL) (~L) Prep. average mg/~L mg/mL

Recombinan 0.022 0.003 0.000 200 120 72000 0.001 0.005 4.870
Recombinan 0.031 0.012 0.003 200 120 72000 0.008
Recombinan 0.028 0.009 0.002 200 120 72000 0.006

0.01 QC 0.026 0.007 0.001 200 100 100 0.000 0.000 0.011
0.01 QC 0.028 0.009 0.002 200 100 100 0.000
0,01 QC 0.033 0.015 0.003 200 100 100 0.000
0.1 QC 0.102 0.083 0.021 200 100 100 0.000 0.000 0.107
0.1 QC 0.101 0.082 0.021 200 100 100 0.000
0.1 QC 0.109 0.091 0,023 200 100 100 0.000

AG-Rep2-IVT-WA417 -TK4.xls;
Protein - 6 point curve

2/28/2006;
9:15AM 10f4



Chemical
7/28/2005 ID RC#1 AG

# Concentrations
tested

Microsome
8 type Recombim Microsome ID 5 Technician ID EJB

Replicate
#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable)

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

4.87042
0.008117

AG-Rep2-IVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:15AM Page 2 of 4



Assa Dale Replicate #

Sample type
Fullactivìl control

Back round control

Positive control

Ne ativeConlrol

RC#1 AG

7/28/2005

Sample 10

Repllcatelevel
1

AG.Rep2.IVT-WA417-TK4.xls: ActivIty calculation

Test Chemical 10 RC#1 AG

Nominaltolal
volume (mL)

2

1-1

1-2

1.'

2-1

2-2

2-'

3-1

3-2

3-,

'-1

'-2

,.,
5-1

5-2

,.,

'-1

'-2

,-,

'-1

'.2

,.,

'-1

'.2

5-,

Aliq Volume (mL)
0.5
a.'
a.'
0..5
0:5
a.'
a.'
.0,5
0:5

# Concenvatiori tested 8 Microsome tye Recombinan Microsome ID

0.5
0..
a.'
0..
0,5
0:5
a.'
0.5
a.'
05
a.'
a.'
0.5
05
0.5
a.'
a.'
a.'
0.5
0.5
a.'
a.'
a.'
05
0.5
0.5
a.'
a.'
0.5
a.'
0.5
a.'
a.'
0.5
a.'
a.'
0,5
a.'
0.5
0:5
a.'
0.5

0,5
M

Aliq.#
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

a.'
0,5
a,s
0,5
a.'
0.5
0,5
05
a.'
0:5
a.'
0.5
0.5

Ave DPM/mL
15244.497

17037.478

16976.005

1677.0.319

17293.381

Volumeofsubstale
solutionused/assaytub

Total DPM (mL)
30488.994

16906.66 33813.32

16271.831 32543.662

17.061.8.03 34123.606

179..09164 358.18328

181.80515
.0.1

363.6103 0:1
0.1

254.1326 508.2652

162.774.09 325.54818

907.0.323 1814.0.646

7412.111
01

14824.222 0:1
85.09.242 17.018.484

7917..05 15834,1

13984.353 27968.7.06

1.07.02.139 214.04.278 .0.1

15375.33 3.075.0.66

16653.204 33306.408

694,7232 1389.4464

721.774 1443.548

7.02.9635 14.05.927

536.0.735 1.0721.47

5.082.967 1.0165.934

4938.817 9877634

7688.379 15376.758

6853.216 137.06.432

6458.852 129177.04 0:1
0,1

14670,357 29340714

15017.299 30.034,596

15237,664 3.0475328

17161,111 34322.222

16959.616 33919.232 .0:1
01

32098.94 .0.1
0.1

32575.26 0.1
.0.1

31756.032 .0.1
0.1

29936.608 .0.1
.0:1

33973.438 .0:1

16049.47

16287.64

15878..016

14968.304

16986.719

34.074.956

176.0.0.86 35201.726 .0,1

33952.01

33540.638

34586,762

0.1

.0.1

.0:1

2128/2.0.06: 9:15AM

Calculate%turnovef

total DPMin assayluoo
(initial)
16289.0

162890

162890

162890

16289

16269.0

16289.0

16289.0

16289.0

16289.0

16289.0

16289.0

162890

162890

162890

16289.0

16289.0

162890

162890

162890

16289.0

162890

162890

16289.0

162890

162690

162890

162890

162890

162890

16289.0

162890

16289.0

16289.0

16289.0

16289.0

162890

162890

162890

162890

5 TechnicianlD EJB

Calculate nmol H20 formed

Total DPMcorrecledfor
background (Background

0/0 conversion to product Tubes)
18.72 30100
20.76 33424
19.98 32155
20.95 33735
0.22 -31
0.22 -25
0.31 119
.0.20 -63
11.14 17752
9.10 14435
10.45 16630
9.72 15445
17,17 27580
13.14 21015
18_68 30362
20,45 32918
0.85 1001
0.89 1055
0.86 1017
6,58 10333
6.24 9777
6.06 9489
9,44 14988
8.41 13318
7.93 12529
18.01 28952
18.44 29646
18.71 30086
21..07 33933
20.82 33530
19.71 31710
2000 32186
19,50 31367
18,38 29548
20.86 33585
20.92 33686
21,61 34813
20.84 33563
20.59 33152
21.23 34198

nmoJ~H20 formed
.0.037.0

VolumediJute
microsomes

used in assay Finai!proteinli
tube(ml) assay (mg/mL)

.0..004

.0.0411 0.004

0.0395 0.004

0,0415 0.004

0.0000 0004

0.0000 .0.0.04

0.0001 0_004

-0.0001 0.04

0.0218 .0.004

0.0177 0.004

0.0204 0.004

0.0190 0.004

0.0339 0.004

0.0258 0.004

0.0373

0.0405

.00.012

.0.0013

.0.0013

.0.0127

0,0120

0.0117

.0.0184

0.0164

0,0154

0.0356

0,0365

.0_0370

0.417

.0.0412

0.0390

0.0396

.0.0386

.0..0363

0.0413

0.0414

0..0428

0.0413

.0..0408

0.0420 0.004

Aromalase activity (nmo
estrogenrormed/mg

proteln/min
0.3039

0.3375

0.3247

0.3407

-0.0003

-0.0003

0.0012

-0.0006
1
15
15
15
15
15
15
15
15
15
15
15
15

0,1793

0.1458

0.1679

0.1560

0.2785

0.2122

0.3066

0.3324

0.0101

0.0106

0.0103

01043

0.0987

0.0958

0.1513

0.1345

0.1265

0,2924

0.2994

0,3038

0.3427

0.3386

0.3202

0.3250

0.3167

0.2984

0.3391

0.3402

0.3515

0.3389

0.338

0.3453

30r4



Assa Date

Test Chemical
7/28/2005 ID RC#1 AG # Concentrations tested 2

Control Type Portion Average SD

Full activity Beginning 0.3207 0.0237

Full activitv End 0.3327 0.0113

Full activity Overall 0.3267 0.0167

Background Beginning -0.0003 3.87507E-05

Background End 0.0003 0.001304661

Background Overall 0.0000 0.000821285

Positive Beainnina 0.1625 0.0237

Positive End 0.1619 0.0085

Positive Overall 0.1622 0.0145

Negative Beainning 0.2454 0.0469

Negative End 0.3195 0.0182

Negative Overall 0.2824 0.0517

Test Substance Level Replicate ¡test substancel M Log¡test substance) Activity
RC#1 AG 1 1 1.00E-03 -3.00 0.0101
RC#1 AG 1 2 1.00E-03 -3.00 0.0106
RC#1 AG 1 3 1.00E-03 -3.00 0.0103
RC#1 AG 2 1 1.00E-04 -4.00 0.1043
RC#1 AG 2 2 1.00E-04 -4.00 0.0987
RC#1 AG 2 3 1.00E-04 -4.00 0.0958
RC#1 AG 3 1 3.30E-05 -4.48 0.1513
RC#1 AG 3 2 3.30E-05 -4.48 0.1345
RC#1 AG 3 3 3.30E-05 -4.48 0.1265
RC#1 AG 4 1 1.00E-05 -5.00 0.2924
RC#1 AG 4 2 1.00E-05 -5.00 0.2994
RC#1 AG 4 3 1.00E-05 -5.00 0.3038
RC#1 AG 5 1 1.00E-06 -6.00 0.3427
RC#1 AG 5 2 1.00E-06 -6.00 0.3386
RC#1 AG 5 3 1.00E-06 -6.00 0.3202
RC#1 AG 6 1 1.00E-07 -7.00 0.3250
RC#1 AG 6 2 1.00E-07 -7.00 0.3167
RC#1 AG 6 3 1.00E-07 -7.00 0.2984
RC#1 AG 7 1 1.00E-08 -8.00 0.3391
RC#1 AG 7 2 1.00E-08 -8.00 0.3402
RC#1 AG 7 3 1.00E-08 -8.00 0.3515
RC#1 AG 8 1 1.00E-09 -9.00 0.3389
RC#1 AG 8 2 1.00E-09 -9.00 0.3348
RC#1 AG 8 3 1.00E-09 -9.00 0.3453

AG-Rep2-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log¡test I Reclicate

Level substancel r 1 I 2 I 3

1 -3.00 3.09 3.26 3.14
2 -4.00 31.94 30.22 29.33
3 -4.48 46.33 41.16 38.72
4 -5.00 89.49 91.63 92.99
5 -6.00 104.88 103.64 98.01
6 -7.00 99.48 96.95 91.33
7 -8.00 103.80 104.12 107.60
8 -9.00 103.74 102.47 105.70

2/28/2006
9:15AM

Replicate
#

Page 4 of 4



Assay Date

Technician ID

Test
712912005 Chemical ID RC#1 AG

# Concentrations

tested 8

EJB Replicate # 3 Microsome type Recombina Microsome ID 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0202
0.0202
0.0203
0.0202
0.0200

DPMIAIiq.
34226.89
33705.84
34569.55
33478.18
35193.87

DPMIg
soln.
1694400
1668606
1702933
1657336
1759694

Average DPMIg soln
SD
CV

1696594
39847

2.35

~Cilg soln 0.764

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
17.4

total volume
(mL)
17.4

dilution
factor (ASDNJ in solution (~iglmL)

1000.00
10.00

1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.1924 9

9.1318 9

0.563956 ~glg

1) Calculate ~g eHJASDNIg soln. = 0.00865 ~glg soln.
~glg soln.

a. ~iCifg soln

b. Specific activity of eHJASDN (~Cifmmol)
c. Molecular wt of ASDN (mglmmol)

2) Calculate total ~g ASDNIg soln.

Formula=alb*c

0.764
25300000

286.4

~g ASDNIg soln.= ~g cold ASDNIg soln. + ~g eHJASDNIg soln.

0.563956 + 0.00865
0.572607 ~g ASDNIg soln.

3) Calculate Solution Specific Activity

= (~Cilg soln.)I(~g ASDNIg soln.)
1.335 ~Cil~g ASDN

848583 dpm/nmol

AG-Rep3-IVT-WA417 - TK4.xls;
Substrate Specific Activity

212812006;
9:24 AM 1 of 1



Test # Concentrations
~ssay Date 7/29/2005 ChemicallD RC#1 AG tested

Technician
ID EJB Replicate # 3 Microsome t\lne Recombinant Microsome ID 5

Protein stock (mg Total volume 01
Standards: 0.25 0.125 0.05 0.025 0.01 Blank BSA) stock (mL) Protein stock ID

0.496 0.309 0.161 0.112 0.056 0.027 2
0.525 0.324 0.169 0.104 0.057
0.545 0.309 0.171 0110

Samples: Recombinan 0.01 QC 0.1 QC
0.039 0.048 0.246
0.041 0.047 0.277
0.044 0.046 0.276

Standard Final
concentration Volume 01 volume of

(mg/mL) stock used Std mg Protein llL Standard mg Protein Araw Aadj Curve
perllL Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.522 0.493 0.0483 m, b 0.103 -0.002
0.125 62.5 1000 0.00013 200 0.0250 0.314 0.285 0.0270 sem, seb 0.005 0001
0.05 25 1000 0.00005 200 0.0100 0167 0138 0.0119 i-, se, 0.991 0.002

0.025 25 2000 0.00003 200 0.0050 0.109 0.080 0.0059 F, dl 447 4
0.01 5 1000 0.00001 200 0.0020 0.056 0.028 0.0006 SSreg. SSresid 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.045 0.016 -0.0007
Regression results are calculated using the function

Blank 0.029 i-= 0.991 L1NEST
m= 0.103
b= -0.002

Final vol.
mg protein ll L diluted Vol usome Diluted usomes mg protein/llL

A,~ Aadj. measured llSOMES prep. (¡L) (liL) Prep. average mg/liL mg/mL
Recombinan 0.039 0.010 -0.001 200 120 72000 -0.004 -0.003 -3.076
Recombinan 0.041 0.012 -0001 200 120 72000 -0.003
Recombinan 0.044 0.015 -0.001 200 120 72000 -0.002

0.01 QC 0.048 0.019 0.000 200 100 100 0.000 0.000 -0.002
0.01 QC 0.047 0.019 0.000 200 100 100 0.000
0.01 QC 0.046 0.017 -0.001 200 100 100 0.000
0.1 QC 0.246 0.217 0.020 200 100 100 0.000 0.000 0.110
0.1 QC 0.277 0.248 0.023 200 100 100 0.000
0.1 QC 0.276 0.248 0.023 200 100 100 0.000

AG-Rep3-IVT -WA417- TK4.xls;
Protein - 6 point curve

2/28/2006;
9:26 AM 1014



Assa Date

Chemical
7/29/2005 ID RC#1 AG

# Concentrations

tested
Microsome

8 type Recombin¡ Microsome ID 5 Technician ID EJB
Replicate

# 3

Dilution B 1 mL microsome Dilution A used
1 mL totai volume
1 dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.00Ec03
2 1.00E'Ü4
3 3.30E-05
4 1. OOE-055 1.00
6
7
8

Microsome Dilution Details

Diiution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Diiution C (if applicable)

NA

mL microsome Dilution Bused
mL total voiume
dilution factor

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (diiution added to assa ,m ImL):

4.87
0.008117

AG-Rep3-IVT -WA417-TK4.xls

Microsome & Chemical Dilutions
2/28/2006
9:26 AM Page 2 of 4



Assa Dale 7/2912005

Sample 10

Samplelype
F'ullactiví control

ReplicatelLevel
1

Back round control

Posltivecorilrol

Ne ativeControl

RC#1 AG 1.1

1-2

1-3

2-'

2-2

2-3

3-1

3-2

3-3

4-1

4-2

4-3

S.l

S-2

5-3

5-1

5-2

6-3

'.1

'-2

'.3

8.1

8-2

8-3

AG-Rep3-IVT-WA417- TK4 ,xis; Activity calcula~on

Test Chemical 10 RC#1 AG

NomìnallOtal
voiume(ml)

2

Calculate DPM in aqueous portion after extraction

# Concenlrations tested 8 Microsome type Recombinan Mìcrosome ID

Aiiq Volume (ml)
O.S
0.5
0,5
0.5
0:5
O.S
O.S
05
O.S
O.S
0.5
O.S
O.S
as
0,5
O.S
O.S
05
O.S
O.S
O.S
O.S
0,5
0:5
0;5

0.5
O.S
0.5
05
O.S
O.S
O.S
O.S
O.S
O.S
0.5
0.5
0;5
O.S

O.S
O.S
O.S
O.S
0:5
O.S
O.S

O.S
0,5
a.'
O.S
O.S
O.S
O.S
O.S
0.5
0;5
0:5
O.S
O.S
O.S
O.S
05
O.S
0;5
0.5
0;5
O.S
0,5
05
O.S
O.S
O.S

Aliq.#
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave OPMlmL
16314929

179.94077

11624.871

12016.688

12266.116 24532.232

14488,555 2697711

13366.194 26732.3BB

13216775 26433.55

13150.452 26300.904

12466.314 24932.628

14695.928 29391.856

15080.278 30160.556

15300.219 30600.438

14428.745 28857.49

14731.268 2962.536

14092.123 28184,246

Volume of substate
solution usedassaytub

Tolal DPM (mL)
32629.858

15799,692 31599.384 0.1
0.1

30572.318 0.1
0.1

15286,159

15309.961 30619,922

171-0313 34340626

166.59356 33318712

203.9085
0.1

407.817 0.1
01

359.88154 0.1
0.1

6051.158 12102.316

5346.899 10693.798

8269.832 16539.664

8126,531 16253,062

6130.048 12260.096 0.1
0.1

13503.082 0.1
0.1

26767.48 0.1
0.1

23249.742 0.1
0:1

6751.541

13383.74

656.5437 1313,0874

619.5234 1239,0468

64.1691 1288.3382

3917.437
0.1

7834.874 0.1
0.1

7564,458 0.1
0;1

3792.229

3885.767 7771,534

5435.644 10871,288

5120.227 10240.454

5212.708 10425.416

24033.376

11985.32 23970,64

0.1
0.1
0;1
0.1
0.1
0.1

13489 26978

0.1
0.1
0:1
0:1

0.1
0.1
0.1
0.1
0.1
0;1

0:'1

2/28/2006; 9:26AM

Calculate % lumover

total DPM in assay tube
(inìtial)
169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

169659

16959

169659

16959

169659

169659

169659

169659

169659

169659

169659

169659

169659

16959

5 TedinìcianlD EJB

Calculate nmol H20 formed

Total OPMcorreCiedfor
background (Background

% conversìon to product Tubes)
19.23 32269
18.63 31238
18.02 30211
18,05 30259
0.20 .18
0.20 -28
0,24 47
0.21

7.13 11741
6.30 10333
9.75 16179
9.58 15892
7.23 11899
7.96 13142
15.78 26406
13.70 22889
0.77 952
0.73 878
0.76 927
4.62 7474
4.47 7223
4,58 7410
6,41 10510
6.04 9879
6.14 10064
14,17 23672
14.46

14.13

17.08

15.76

15.58

15,90

15,50

14.70

17.32

17.78

18.04

17,01

17.37

16.61

24171

23610

28616

26371

2£"
26617

25940

24572

29031

29799

30239

28496

29101

27823

Replicate # 

nmol~H20 formed
0,0380

0.036

0.0356

0.0357

0.0000

00000

0,0001

0.0000

0.0138

0.0122

0.0191

0,0187

0.0140

0.0155

0.0311

0.0270

0.0011

00010

0.0011

0.0088

0.0085

0.0087

0.0124

0.0116

0.0119

0.0279

0.0285

0.0278

0.0337

0.0311

0.0307

0.0314

0.0306

0.0290

0.0342

0,0351

0.0356

0.0336

0.0343

0.0328

VolumedHute
mlcrosomes

used In assay Rnallprotein)i
rube (mL) assay (mg/mL)

0.004

0.004

0.004

0.004

0.004

0.004

0.04

0,004

0.004

0.004

0.004

0.004

0.004

0004

0.004

0.004

0.004

0.04

0.004

0.004

0.004

0.004

0004

0.004

0.004

0.004

0.004

0.004

0.004

0.004

0004

0.004

0.004

0.004

0.004

0.004

0,004

0.004

0.004

0.004

Aromataseactivìty(nmo
estrogenformedlm9

p:otein/mìn
0.3123

0.3024

0,2924

0.2929

.0.0002

.0.0003

0.005

0.0000

0.1136

0.1000

0.1566

0.1538

0.1152

0,1272

0.2556

0.2215

0.0092

00085

0,0090

0.0723

0.0699
15
15
15
15

0.0717

0.1017

0.0956

0.0974

0.2291

0.2340
15
1
1
1
1
1
1

0.2285

0.2770

0.2553

0.2524

02576

0.2511

0.2378

0.2810

0.2884

0.2927

0.2758

0.2817

15
15

0.2693

30f4



Assa Date

Test Chemical
7/29/2005 JD RC#1 AG # Concentrations tested 3

Control Type Portion Average SD

Full activity Beoinnino 0.3073 0.0071

Full activitv End 0.2926 0.0003

Full activity Overall 0.3000 0.0094

Background Beginning -0.0002 6.99417E-05

Background End 0.0002 0.000328079

Background Overall 0.0000 0.000319859

Positive Beainnina 0.1068 0.0096

Positive End 0.1552 0.0020

Positive Overall 0.1310 0.0285

Negative Beginnina 0.1212 0.0085

Negative End 0.2386 0.0241

Negative Overall 0.1799 0.0694

Test Substance Level Repiicate (test substance) M Log(test substance! Activity
RC#1 AG 1 1 1.00E-03 -3.00 0.0092
RC#1 AG 1 2 1.00E-03 -3.00 0.0085
RC#1 AG 1 3 1.00E-03 -3,00 0,0090
RC#1 AG 2 1 1,00E-04 -4,00 0.0723
RC#1 AG 2 2 1,00E-04 -4,00 0,0699
RC#1 AG 2 3 1,00E-04 -4.00 0,0717
RC#1 AG 3 1 3,30E-05 -4.48 0,1017
RC#1 AG 3 2 3.30E-05 .4.48 0,0956
RC#1 AG 3 3 3.30E-05 -4.48 0.0974
RC#1 AG 4 1 1.00E-05 -5.00 0.2291
RC#1 AG 4 2 1.00E-05 -5.00 0.2340
RC#1 AG 4 3 1,00E-05 -5,00 0,2285
RC#1 AG 5 1 1.00E-06 -6,00 0,2770
RC#1 AG 5 2 1,00E-06 -6,00 0,2553
RC#1 AG 5 3 1,00E-06 -6,00 0,2524
RC#1 AG 6 1 1,00E-07 -7,00 0,2576
RC#1 AG 6 2 1,00E-07 -7,00 0,2511
RC#1 AG 6 3 1,00E-07 -7,00 0,2378
RC#1 AG 7 1 1,00E-08 -8,00 0,2810
RC#1 AG 7 2 1,00E-08 -8.00 0,2884
RC#1 AG 7 3 1.0E-08 -8.00 0,2927
RC#1 AG 8 1 1.00E-09 -9,00 0.2758
RC#1 AG 8 2 1,00E-09 -9,00 0.2817
RC#1 AG 8 3 1,00E-09 -9,00 0.2693

AG-Rep3-IVT-WA417 - TK4,xis
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log(test Reolicate

Level substancel I 1 I 2 I 3

1 -3.00 3,07 2,83 2.99
2 -4.00 24,11 23,31 23,91
3 -4.48 33,91 31.87 32.47
4 -5.00 76,38 77.99 76,17
5 -6,00 92,33 85,08 84,12
6 -7,00 85,88 83,69 79.28
7 -8,00 93,66 96,15 97.56
8 -9,00 91,94 93,89 89.77

2/28/2006
9:26 AM

Repiicate
#

Page 4 of4



Assay Date

Test
7/27/2005 ChemicallD RC#2 KCZ

Technician ID EJB Replicate #

Aliquot #
1

2
3
4
5

DPM/Aliq.

# Concentrations
tested 8

Microsome type Recombina Microsome ID 5

DPM/g
soln.
1587855
1582047
1638469
1886872
1947571

Average DPM/g soln
SD
CV

1728563
174935

10.12

flCi/g soln 0.779

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor

total volume
(mL)
6.1

(ASDN) in solution (flg/mL)
1000.00

10 00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.2449 9

9.1774 9

0.56494 flg/g

1) Calculate fl9 (3H)ASDN/g soln. = 0.00881 flg/g soln.

flg/g soln.
a. flCilg soln
b. Specific activity of (3H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

0.779
25300000

286.4

.ig ASDN/g soln.= fl9 cold ASDN/g soln. + fig eH)ASDN/g soln.

0.564940 + 0.00881
0.573755 fig ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCilg soln.)/(fl9 ASDN/g soln.)
1.357 flCilfl9 ASDN

862843 dpm/nmol

KCZ-Rep1-IVT -WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
9:28 AM 1 of 1



Test # Concentrations
Assay Date 7/27/2005 Chemical 10 RC#2 KCZ tested

Technician
10 EJB Replicate # Microsome tvne Recombinant Microsome 10 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.025 0.01 Blank BSA) stock (mL) Protein stock ID

0.191 0.101 0.055 0.044 0.026 0.018 2
0198 0.104 0.055 0.044 0,027 0.022 0.019
0.184 0.101 0.057 0.042 0.026 0.023 0.020

Samples: Microsomes QC 10 QC100
0.021 0.025 0.096
0.021 0,026 0.096
0.021 0.026 0.093

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein l!L Standard mg Protein A,~ Aadj Curve
perl!L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.191 0.172 0.0502 m. b 0.296 -0.001
0.125 62.35 1000 0.00012 200 0.0249 0.102 0.083 0.0240 semi seb 0.007 0.001
0.05 1000 0.00005 200 0.0100 0.056 0.037 0.0103 r", se, 0.998 0.001

0.025 2000 0.00003 200 0.0050 0.043 0.024 0.0065 F, df 1880 4
0.01 5 1000 0.00001 200 0.0020 0.026 0.007 0.0016 SSreg,SSresid 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.022 0.003 0.0004
Regression results are calculated using the function

Blank 0.019 r"= 0.998 L1NEST
m= 0.296
b= -0.001

Final vol.
mg protein l!L diluted Vol usome Diluted usomes mg protein/~L

A,~ Aad). measured ~SOMES prep. (¡L) (~L) Prep. average mg/l!L mg/mL
Microsomes 0.021 0.002 0.000 200 0.000 0.000 0.261
Microsomes 0.021 0.002 0.000 200 0.000
Microsomes 0.021 0.002 0.000 200 120 0.000

QC 10 0.025 0.006 0.001 200 1 0.000 0.000 0.007
QC10 0.026 0.007 0.002 200 0.000
QC 10 0.026 0.007 0.001 200 0.000
QC100 0.096 0.077 0.022 200 0.000 0.000 0.109
QC100 0.096 0.077 0.022 200 0.000
QC100 0.093 0.074 0.021 200 0.000

KCZ-Rep1-IVT-WA417- TK4.xls;
Protein - 6 point curve

2/28/2006;
9: 30 AM 10f4



Chemical
7/27/2005 ID RC#2 KCZ

# Concentrations
tested

Microsome
8 type Recombim Microsome ID 5 Technician ID EJB

Replicate
#

Dilution B mL microsome Dilution A used
mL total volume
dilution factor

Test Chemical Concentrations
Level Final ConcentrationlM)

1 1.00E-04
2 1.00E-05
3 1.00E-06
4 1.0DE
5 1.00E-08
6 1.00E-09
7 1.00E-10
8 1.00E-11

Microsome Dilution Details

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa , m /mL :

0.26054
0.000434

KCZ-Rep1-IVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:30 AM Page 2 of 4



ssa Date 7f27/2005 Test ChemieallD RC#2 KCZ #ConeentrationstesLed 8 Mierosome type Recxmbinan Mierosome ID 5 Technician ID EJB Replicaie#

Sample type
Full aclivi centrol

Bac round control

PositivecenlrOI

Ne ativeControl

RC#2 KC2

SamplelD

ReplicateIevel
1

1.1

1.2

1.'

2.1

2.2

2.'

'.1

'.2

,.,
4.1

'.2

4.'

5.1

5-2

5.'

6-1

6.2

6-3

7.1

7.2

7.'

8.1

8-2

6-,

KCZ-Rep1-IVT-WA417. TK4.xls: Activity caJculation

Nominal total
volume (mLì

2
Aliq Volume (mL)

0.5
0.5
0.5
0.5
0.5
0.5
0,5
0,5
0.5
a.'
a.'
a.'
a.'
a.'
0.5
0;5

0.5

0.5
0.'
05
a.'
a.'
0.5
0.'
0:5
0;5
0.5

0.'
0.'
05
0.5
a.'
0.'
0,5
0;5
0.5

0:5

a.'
0.'
a.'
a.'
0.'
0.'
0.'

0;5
0:5
0.5
0.'
0.5
0.5
0;5
0:5
0:5

0;5
0,5
0.'
0.'
0.'
0;5
0.5

0.'
0.'
0.'
0.'

Aliq.#
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPMfmL
16277.157

10301.052

15980587

15714.192

219.01431

14182,382

13840.921

13758.819

15950.614

16466.116

16406,885

17020.912

18141.503

18111.978

17543907

18293,996

16887.552

17144.909

16737.451

17205.399

Total DPM
32554_314

15464.589 30929.178

15176.6f8 30353.396

15579,585 31159.17

325.1904 650.3808

216.9404 433.8808

158.92039 31764078

154,17191 308.34382

9378.513 18757.026

7783.314 15566.628

7775.888 15551.776

8197.344 16394,688

11920.192 23840384

20602.104

31961.174

31428.384

438.02862

266.2162 576.4324

236.2154 472.4306

955.1705 1910.341

915.4278 1830.6556

696.9717 1793.9434

5423,935 10847.87

5418.805 10837.612

5291.44 10582.S6

26364_764

27681.842

27517.638

31901.228

32932.232

32813.77

34041.824

36283.006

36223.956

35287.814

36587.992

33775.104

34289.818

33474.902

34410.798

Volumeorsubslrate
solution usedfassay tub

(mL)

2128/2006; 9:30AM

Calculate%tumover

iOtaJDPM in assay iube
(initial)

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

172856

172856

1728563

1728563

1728563

1728563

1728563

1728563

172856

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

1728563

% conversion 10 produci
1.88

1.79

1-6

1.80

0.04

0.03

0.02

0,02

1.09

0.90

0.90

0.95

1.38

1,19

1.85

1.82

0.03

0.03

0.03

0.11

0.11

0.10

0.83

0.83

0.61

1.64

1.60

1.59

1.85

1,91

1.90

1.97

2.10

2.10

2,04

212

1.95

1.98

1.94

1.99

Calculate nmol H20 formed

Total DPM corrected for
background (Background

Tubes)
32127

30502

29926

30732

'"

-110

-119

18329

15139

15124

15967

23413

20174

31534

31001

10

149

45

1483

1403

1366

10420

10410

10155

27937

27254

27090

31474

32505

32386

33614

35855

35796

34860

36160

33347

33862

33047

33983

nmoi3H20formed
0.0372

0.0392

0.0383

0.0394

Volume dilute
mierosomes

used in assay FlnallproielnJi Incubation
iube (mL) assay (mg/mL) time (min)

0.000

0.0354

0,0347

0.0356

0.0003

00000

-0,0001

-0.0001

0.0212

0.0175

0.0175

0_0185

0.0271

0.023

0.0365

0.0359

0,0000

0,0002

0.0001

0.0017

0.0016

0.0016

0.0121

0.0121

0.0116

0.0324

0.0316

0.0314

0.0365

0.0377

0_0375

0,0390

0.0416

0.0415

0.0404

0.0419

0,0366

0.000 15

0.000

0000
15

0.000 15
15

0.000 15

0.000

0.000

0000

0.000

0.000

0.000

0.000

0.000

0,000 15
15

0.000 15
15

c.ooo

0.000

0.000 15
15

0,000

0.000

0.000

0.000

Aromatase aclivily (nmo
estrogenformed/m9

protein/min
5.7164

5.4272

5.3247

5.4681

0.0396

0.0011

-0.0195

-0,0212

3.2614

2.6937
15

2.6911

2.8411

4.1659

3.5897

5,6108

5.5160

0.0019

0.0265

0.0060

0.2638

0.2497

0.2431

1.8541

1.6523

1.8069

4.9709

4.8494

4.8202

5.6002

5.7836

5.7625

5.9610

6.3798

6.3693

62027

6.4341

5.9336

6.0252

5.8602

6.0467

30r4



Assa Date

Test Chemical
7/27/2005 ID RC#2 KCZ # Concentrations tested

Replicate
#

Control Type Porton Average SD

Full activity BeQinninQ 5.5718 0.2045

Full activitv End 5.3964 0.1014

Full activity Overall 5.4841 0.1662

Background Beginning 0.0204 0.027239329

Background End -0.0204 0.001194877

Background Overall 0.0000 0.028309211

Positive Beainnina 2.9775 0.4014

Positive End 2.7661 0.1061

Positive Overall 2.8718 0.2690

Negative BeginninQ 3.8778 0.4074

Negative End 5.5634 0.0670

Negative Overall 4.7206 1.0020

Test Substance Level Replicate (test substancel M Log¡test substance) Activity
RC#2 KCZ 1 1 1.00E-04 -4.00 0.0019
RC#2 KCZ 1 2 1.00E-04 -4.00 0.0265
RC#2 KCZ 1 3 1.00E-04 -4.00 0.0080
RC#2 KCZ 2 1 1.00E-05 -5.00 0.2638
RC#2 KCZ 2 2 1.00E-05 -5.00 0.2497
RC#2 KCZ 2 3 1.00E-05 -5.00 0.2431
RC#2 KCZ 3 1 1.00E-06 -6.00 1.8541
RC#2 KCZ 3 2 1.00E-06 -6.00 1.8523
RC#2 KCZ 3 3 1.00E-06 -6.00 1.8069
RC#2 KCZ 4 1 1.00E-07 -7.00 4.9709
RC#2 KCZ 4 2 1.00E-07 -7.00 4.8494
RC#2 KCZ 4 3 1.00E-07 -7.00 4.8202
RC#2 KCZ 5 1 1.00E-08 -8.00 5.6002
RC#2 KCZ 5 2 1.00E-08 -8.00 5.7836
RC#2 KCZ 5 3 1.00E-08 -8.00 5.7625
RC#2 KCZ 6 1 1.00E-09 -9.00 5.9810
RC#2 KCZ 6 2 1.00E-09 -9.00 6.3798
RC#2 KCZ 6 3 1.00E-09 -9.00 6.3693
RC#2 KCZ 7 1 1.00E-10 -10.00 6.2027
RC#2 KCZ 7 2 1.00E.10 -10.00 6.4341
RC#2 KCZ 7 3 1.00E-10 -10.00 5.9336
RC#2 KCZ 8 1 1.00E-11 -11.00 6.0252
RC#2 KCZ 8 2 1.00E-11 -11.00 5.8802
RC#2 KCZ 8 3 1.00E-11 -11.00 6.0467

KCZ-Rep1-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log(test I Replicate

Level substance! I 1 I 2 I 3
1 -4.00 0.03 0.48 0.15
2 -5.00 4.81 4.55 4.43
3 -6.00 33.81 33.78 32.95
4 -7.00 90.64 88.43 87.89
5 -8.00 102.12 105.46 105.08
6 -9.00 109.06 116.33 116.14
7 -10.00 113.10 117.32 108.20
8 -11.00 109.87 107.22 110.26

2/28/2006
9:30 AM

Page 4 of 4



Assay Date

Test
7/28/2005 Chemical 10 RC#2 KCZ

Technician 10 EJB Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

# Concentrations
tested 8

2 Microsome type Recombina Microsome 10 5

DPM/g
soln.
1510083
1642853
1640269
1638978
1712304

Average DPM/g soln
SO
CV

1628897
73313

4.50

flCi/9 soln 0.734

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor

total volume
(mL)
17.1

100

10

(ASDNJ in solution (~ig/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.2343 9

9.1771g
0.565291 flg/g

1) Calculate fl9 eHJASDN/g soln. = 0.00831 flg/g soln.
flg/g soln.

a. flCi/9 soln
b. Specific activity of (3HJASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

0.734
25300000

286.4

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + ~ig (3HJASDN/g soln.

0.565291 + 0.00831
0.573597 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln.)
1.279 flCi/fl9 ASDN

813317 dpm/nmol

KCZ-Rep2-IVT-WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
9:31 AM 1 of 1



Test # Concentrations
ssay Date 7/28/2005 Chemical 10 RC#2 KCZ tested

Technician
10 EJB Replicate # 2 Microsome tvoe Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 025 0.125 0.05 0,025 001 0.005 Blank BSA) stock (mL) Protein stock 10

0.206 0.131 0.060 0.040 0,028 0.023 0.01'9 2
0.219 0.130 0.057 0.039 0,029 0.022 0,018
0.201 0.126 0.058 0.038 0.027 0.022 0.018

Samples: Recombinan 0.01 QC
0.022 0.026
0.031 0.028
0:028 0:033

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein Araw Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.209 0.190 0.0484 m. b 0258 -0.001
0.125 62.5 1000 0.00013 200 0.0250 0.129 0.111 0.0279 S8mi S8b 0.010 0.001
0.05 25 1000 0.00005 200 0.0100 0.058 0.040 0.0097 r", se, 0.994 0.002

0.025 25 2000 0.00003 200 0.0050 0.039 0.020 0.0047 F. df 613 4
0.01 5 1000 0.00001 200 0.0020 0.028 0.009 0.0019 SSregl SSresid 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.022 0.004 0.0004
Regression results are calculated using the function

Blank 0.019 r"= 0.994 L1NEST
m= 0.258
b= -0.001

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

A,~ Aadj, measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL

Recombinan 0.022 0.003 0.000 200 0.001 0.005 4.870
Recombinan 0.031 0.012 0.003 200 0.008
Recombinan 0.028 0.009 0.002 200 72000 0.006

0.01 QC 0.026 0.007 0.001 200 100 0.000 0.000 0.011
0.01 QC 0.028 0.009 0.002 200 100 0.000
0.01 QC 0.033 0.015 0.003 200 100 0.000
0.1 QC 0.102 0.083 0.021 200 100 100 0.000 0.000 0.107
0.1 QC 0.101 0.082 0.021 200 100 100 0.000
0.1 QC 0.109 0.091 0.023 200 100 100 0.000

KCZ-Rep2-IVT -WA417- TK4.xls;
Protein - 6 point curve

2/28/2006;
9: 32 AM 1 of 4



Chemical
7/28/2005 10 RC#2 KCZ

# Concentrations

tested
Microsome

8 type Recombim Microsome 10 5 Technician 10 EJB
Replicate

#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable)

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

4.87042
0.008117

KCZ-Rep2-IVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:32 AM Page 2 of 4



ssa Date 7128/2005 Replicale#

Sample ID

Sample type
Fullaetivit control

Replicaie/Level
1

Back roundconlrol

Positiveconirol

Ne alive Control

RC#2 KCZ

,.,
4.1

4-2

4-'

5-1

5-2

5.'

'-1

6-2

,-,

'-1

'.2

,-,

'.1

6-2

8.'

KCZ-Rep2-IVT-WA417- TK4.xls; Activity calculation

Test ChemicallD RC#2 KCZ

Nominaltolal
volume (mL)

2

1.1

1-2

1-'

2-1

2.2

2-3

'-1

3.2

Calculate DPM in aqueousportori after extractiori

#Coricentrationstesied 8 Microsome type Recombinan Microsome ID

Aliq Volume (mL)
0.5
0.5
0.5
0;5
0.5
0;5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0:5

0:5
0.5
0.5
0.5
0.5
0.5
0.5
05
0~5
0.5
0.5
0.5
0.5
0.5
0;5
0.5

0;5
0.5
0.5
0.5
0.5
0:5
0:5
0.5
0.5
0.5
0:5
0:5
0.5
0:5
0.5
0.5
0.5
0.5
0:5
0.5
0.5
0:5
0,5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0.5
0.5

Aliq, #
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPtlmL
15244.497

14338.079

13764.583

12728.697

17973.422

17793.871

17830.461

18738.27

18458.787

18451,317

18739.535

17933.965

17891.032

17672.595

17493.625

TolalDPM
30488.994

16906.66 33813.32

16271.831 32543.662

17061.803 34123.506

179.09164 358.18328

181.80515 3636103

254.1326 508.2652

162.77409 325.54818

9070.323 18140.646

7412.111 14824.222

8509.242 17018.484

7917.05 15834.1

13984.353 27968.706

10702.139 21404.278

15375.33 30750.66

16653.204 33306.408

250,5057 501.0114

245.1945 490.389

266,6673 533.336

835-2666 1670.5332

881.6063 1763.2126

888.552 1776.1104

5599.425 11196.65

530.652 10661.304

5282.298 10564.596

28676.158

27529.166

25457.394

35946.844

35587.742

35660.922

37476.854

36917.574

36902.63

37479.07

35867.93

35782.064

3535.19

34987.25

21884.91 43769.82

Volume of subs Irate
solulionused/assaytub

(mL)
0.1
0.1
0.1
0:1

0.1
01
01
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0:1

0:1

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

1
1

0.1
0.1
.0:1

2/28/2006: 9:32AM

Calc;lale%lirnover

total DPMin assay tube
(initial)
162890

162890

162890

162890

162890

162890

162890

16289

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

16280

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

162890

5 Technician 10

% conversion to producl
18.72

20.76

19,98

2095

0,22

0.22

0.31

0,20

11.14

9.10

10.45

9.72

1717

1314

18.88

20.45

0.31

0.30

0.33

1.03

1.08

1.09

6.88

6.55

6.49

17.60

16.90

1563

22,07

21.85

21.89

23.01

22.66

22.65

23.01

22,02

21.97

21.70

21.48

26.87

EJB

Calc;lale nmol H20formed

Total DPMcorrectedfor
background (Background

Tubes)
30100

33424

32155

33735

-31

-25

119

.o,

17752

14435

16630

1545

27580

21015

30362

32918

11

101

144

1282

1374

1387

10810

10272

10176

28267

27140

25068

35558

35199

35272

37086

36529

36514

37090

35479

35393

34956

34598

4331

nmol iH20 formed
0.0370

0.0411

Volumedilule
microsomes

used in assay Firiallproteinli Incubation
tube (mL) assay (m9/mL) lime (min)
1 0,004
1
1 0,004
1
1 0.0040.Q95

0.0415 0.004

0.0000 0.004

0.0000 0.004

0.0001 0.004

-0.0001 0,004

0.0216 0004

0.0177 0.004

0.0204 0.004

0.0190 0.04

0.339 0.004

0.0258

0.0373

0.0405

00001

0.0001

0.0002

0.0016

0.0017

0.0017

0.0133

0.0125

0.0125

0.0348

0.0334

0,0306

0.0437

0.0433

0.0434

0.0456

0.0449

0,0449

0.0456

0.0436

0.0435

0.0430 0.004

0.0425 0.04

0.053 0.004

Aromalaseac:tivity(nmo
estrogenformedlmg

protein/min
0.3039

0.3375

0.3247

0.3407

-0.0003

-0.0003

0.0012

-0.0006

0.1793

0.1458

0.1679

0.1560

0.2785

0.2122

0.3066

0.3324

0.0011

0.0010

0.0015

0.0129

0.0139

0.0140

0.1092

0,1037

0.1028

0.2856

0.2741

0.2531

0.3591

0.3554

0.3562

0.3745

0.3689

0367

0.3745

0.3583

0.3574

0.3530

0.3494

0.4381

30f4



Assa Date

Test Chemical
7/28/2005 10 RC#2 KCZ # Concentrations tested 2

Control Type Portion Average SO

Full activity Beoinnina 0.3207 0.0237

Full activitv End 0.3327 0.0113

Full activity Overall 0.3267 0.0167

Background Beoinnino -0.0003 3.87507E-05

Background End 0.0003 0.001304661

Background Overall 0.0000 0.000821285

Positive Beoinnino 0.1625 0.0237

Positive End 0.1619 0.0085

Positive Overall 0.1622 0.0145

Negative Beginning 0.2454 0.0469

Negative End 0.3195 0.0182

Neaative Overall 0.2824 0.0517

Test Substance Level Replicate (test substance) M Log(test substanceJ Activity
RC#2 KCZ 1 1 1.00E-04 -4.00 0.0011
RC#2 KCZ 1 2 1.00E-04 -4.00 0.0010
RC#2 KCZ 1 3 1.00E-04 -4.00 0.0015
RC#2 KCZ 2 1 1.00E-05 -5.00 0.0129
RC#2 KCZ 2 2 1.00E-05 -5.00 0.0139
RC#2 KCZ 2 3 1.00E-05 -5.00 0.0140
RC#2 KCZ 3 1 1.00E-06 -6.00 0.1092
RC#2 KCZ 3 2 1.00E-06 -6.00 0.1037
RC#2 KCZ 3 3 1.00E-06 -6.00 0.1028
RC#2 KCZ 4 1 1.00E-07 -7.00 0.2856
RC#2 KCZ 4 2 1.00E-07 -7.00 0.2741
RC#2 KCZ 4 3 1.00E-07 -7.00 0.2531
RC#2 KCZ 5 1 1.00E-08 -8.00 0.3591
RC#2 KCZ 5 2 1.00E-08 -8.00 0.3554
RC#2 KCZ 5 3 1.00E-08 -8.00 0.3562
RC#2 KCZ 6 1 1.00E-09 -9.00 0.3745
RC#2 KCZ 6 2 1.00E-09 -9.00 0.3689
RC#2 KCZ 6 3 1.00E-09 -9.00 0.3687
RC#2 KCZ 7 1 1.00E-10 -10.00 0.3745
RC#2 KCZ 7 2 1.00E-10 -10.00 0.3583
RC#2 KCZ 7 3 1.00E-10 -10.00 0.3574
RC#2 KCZ 8 1 1.00E-11 -11.00 0.3530
RC#2 KCZ 8 2 1.00E-11 -11.00 0.3494
RC#2 KCZ 8 3 1.00E-11 -11.00 0.4381

KCZ-Rep2-1VT -WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 5 Technician 10 EJB

Percent of control values
Log(test I Reolicate

Level substance) I 1 I 2 I 3
1 -4.00 0.35 0.31 0.45
2 -5.00 3.96 4.25 4.29
3 -6.00 33.41 31.75 31.45
4 -7.00 87.43 83.89 77.48
5 -8.00 109.90 108.79 109.02
6 -9.00 114.63 112.90 112.86
7 -10.00 114.64 109.66 109.40
8 -11.00 108.04 106.94 134.08

2/28/2006
9:32 AM

Replicate
#

Page 4 of 4



Assay Date

Technician ID

Test
8/18/2005 ChemicallD RC#2 KCZ

# Concentrations
tested 8

EJB Replicate # 4 Microsome type Recombina Microsome ID 5

Aliquot #
1

2
3
4
5

Weight of
DPM/Aliq.

2

DPM/g
soln.
1389031
1561421
1507589
1589106
1679031

Average DPM/g soln
SD
CV

1545236
107127

6.93

flCi/g soln 0.696

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10.6

total volume
(mL)
10.6

dilution
factor (ASDN) in solution (~ig/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activitv

8.0813 9

4.5482 9

0.562805 flg/g

1) Calculate fl9 eH)ASDN/g soln = 0.00788 flg/g soln.
flg/g soln.

a. flCi/g soln
b. Specific activity of ¡3H1ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total fl9 ASDN/g soln.

Formula=a/b*c

0.696
25300000

286.4

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 eH1ASDN/g soln.

0.562805 + 0.00788
0.570685 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln)
1.220 flCi/fl9 ASDN

775481 dpm/nmol

KCZ-Rep4-IVT -WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
9:33 AM 1 of 1



Test # Concentrations
Assay Date 8/18/2005 Chemical to RC#2 KCZ tested

Technician
10 EJB Replicate # 4 Microsome tV08 Recombinant Microsome 10 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 stock (mL) Protein stock to

0.559 0.331 0.155
0.573 0,342 0.167
0.587 0.355 0.176 0.112

Samples: Microsomes o'OrQC 0.1 QC
0.057 0.065 0.276
0.061 0.068 0.273
0.057

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,~ Aadj Curve
per~L Used Measured Output Variables Regression results0.25 125 1000 0.00025 200 0.0500 0.573 0.538 0.0436 m.b 0.082 0.000

0.125 62.5 1000 0.00013 200 0.0250 0.342 0.308 0.0248 S8mi S8b 0.002 0.000
0.05 25 1000 0.00005 200 0.0100 0.166 0.132 0.0104 r', se, 0.998 0.000

0.025 25 2000 0.00003 200 0.0050 0.107 0.072 0.0055 F, df 1709 3
0.01 5 1000 0.00001 200 0.0020 0.061 0.026 0.0018 SSreg. SSresid 0.000 0.000

0.005 5 2000 0.00001 200 0.0010 0.047 0.012 0.0006
Regression results are calculated using the function

Blank 0.035 r'= 0.998 L1NEST
m= 0.082
b= 0.000

Finat vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

Araw Aadj, measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL
Microsomes 0.057 0.023 0.001 200 70 42000 0.004 0.005 4.624
Microsomes 0061 0.026 0.002 200 70 42000 0.005
Microsomes 0.057 0.022 0.001 200 70 42000 0.004

0.01 QC 0.065 0.030 0.002 200 200 0.000 0.000 0.011
0.01 QC 0.068 0.033 0.002 200 200 0.000
0.01 QC
0.1 QC 0.276 0.242 0.019 200 0.000 0.000 0.096
0.1 QC 0.273 0.238 0.019 200 0.000
0.1 QC

KCZ-Rep4-IVT-WA417 -TK4.xls;
Protein - 5 point curve

2/28/2006;
9:35 AM 10f4



Chemical
8/18/2005 10 RC#2 KCZ

# Concentrations
tested

Microsome
8 type Recombim Microsome 10 5 Technician 10 EJB

Replicate
#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E-04
2 1.00E-05
3 1.00E-06
4 .OClE"07/
5 '.ClClEiClß/

6 1. ClE09 

7 1.00E"10
8 1.00E-11

Microsome Dilution Details

Dilution A 0.07 mL microsome Stock used
42 mL total volume

600 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable)

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

4.624413
0.007707

KCZ-Rep4-IVT-WA417- TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:35 AM Page 2 of 4



Assa Dale 8/18/2005 Replicate #

Sample ID

Sample type
Full activit conirol

Replicate/Level
1

Back round control

Positve conlfol

Ne aliveConlrol

RC#2 KCZ 1-1

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-3

4.1

4-2

4-3

5-1

5-2

5-3

..,

..,
6-3

'-1

'-2

'-3

'-1

'-2

'.3

KCZ-Rep4-1VT-WA417- TK4,xls; Activity calculation

Test ChemicalD RC#2 KCZ

NominaJtola!
volume (mL)

2

Calculale DPM in aqueous portion after extraction

# Co,icenl¡ationslesled 8 Microsome type Recmbinan Microsome ID

AliqVolume(mL)
0.5
0.5
0.5
0.5
0.5
0:5
0;5
0.5
0.5
05
0.5
0.5
0.5
0.5
0,5,
0.5
0.5
0.5
0:5
0,5
0.5
0.5
0.5
0.5
0:5

0.5

0.5
0.5
0.5
0.5
,0.5

0:5
0:5
0.5
0.5
0.5
0.5
0.5
0.5

0:5
0.5
0.5
0.5
05
0.5
0.5
0.5

0:5

0:5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0~5
0~5
0.5
0.5
0.5
0:5
0.5

as
05

Alia.#
1
2
1
2
1
2
1
2
1
2
1
2
1
2
,
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPM/mL
13174.231

20445215

11490.497

11307.876

11466,631

13748.308

14134.822

13686,545

13834.738

13678;538

13750.159

15251.375

14768.978

13854.975

14783.742

13199.001

Volumeofsubslrale
solution usedlassay tub

Tola! DPM (mL)
26348.462

12784.773 25569546

13462.443 26924.886

14007,322 28014.644

170.55534 341.11068

178.47338 356,94676

182,63975 365.2795

208.94085 417,8817

7370.494 14740.988

7390.39 14780.78

6996,657 13993.314

6999.327 13998,654

10816.274 21632.548

12243.59 24487.18

13676.81 27353.62

12829.542 25659.084

237,8453 475.6906

408.9043

281.8668 563.7336

772.3037 1544.6074

783,8318 1567.6636

757.2711 1514.5422

4510.46 9020_92

4285.872 8571.744

3923.777 7847.554

2280.994

22615.752

22933.262

27496.616

28269.64

14039.3 28078.6

27373.09

27669,476

27357.076

27500.318

30502.75

29537,956

27709.95

29567.484

2698.002

218/2006; 9:35 AM

Calculate % turnover

total DPM in assay tube
(initial)

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545235

1545236

1545236

1545236

1545236

154523

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545236

1545235

5 TechnicianlD EJB

Calculate nmol H20 formed

Total DPM corrected for
background (Back9round

% conversion 10 product Tubes)
1.71 25976
1.65 25199
1,74 26555
1,81 27644
002 -29
0.02 -13
0.02 -5
0,03 48
0.95 14371
0.96 14410
0.91 13623
0.91 13628
1.40 21262
1.58 24117
1.77 26983
1.66 25289
0.03 105
0.03 39
0.04 193
0,10 1174
0,10 1197
0.10 1144
0.56 8651
0.55 8201
0.51 7477
1.49 22611
1.46 2245
1.48 22563
1.78 27126
1.83 27899
1.62 27708
1.77 27003
1.79 27299
1.77 26987
1.8 27130
1,97 30132
1,91 29168
1.79 27340
1.91 29197
1,71 26028

nmoiJH20formed
0.0335

Volumedilule
mlcrosomes Aromalase activity (nmo

used in assay Final !proleinj i Incubation estrogenformedmg
tube (mL) assay (mg/mL) time (min) proteinlmin

0.004 1 0.2898
0_0325 0.004

0.0342 0.004

0.356 0.004

0.0000 0.004

0.0000 0.004

0.0000 0.004

0.0001

0.0185

0.0186

0.0176

0,0176

0.0274

0.0311

0.0348

0.0326

0.0001

0.0000

0.0002

0.0015

0.0015

0.0016

00112

0.0106

0.0096

0.0292

0.0287

0.0291

0.0350

0.0360

0,0357 0.004

0.0348 0.004

0.0352 0.004

0.0348 0.004

0.0350 0.004

0.0389 0.004

0,0376 0.004

0.0353 0.004

0.0377 0.004

0.0336 0.004

0.2811

0.292

0.3083

-0.0003

-0.0001

-0.001

0.0005

0.1603

0.1607

0.1520

0.1520

0.2372

0.2690

0.3010

0.2821

0.0012

0.0004

0.0022

0.0131

0.0134

0_0128

0.0965

0.0915

0.0834

0.2522

0.2481

0,2517

0.3026

0.3112

0.3091

0.3012

0.3045

0.3010

0.3026

0.3361

0.3253

0.3049

0.3257

0.2903

30r4



Assa Date

Test Chemical
8/18/2005 ID RC#2 KCZ # Concentrations tested 4

Control Type Portion Average SD

Full activity Beginning 0.2854 0.0061

Full activitv End 0.3023 0.0086

Full activity Overall 0.2938 0.0115

Background Beqinning -0.0002 0.000124901

Background End 0.0002 0.000414878

Background Overall 0.0000 0.000371032

Positive Beqinninq 0.1605 0.0003

Positive End 0.1520 0.0000

Positive Overall 0.1562 0.0049

Negative BeqinninQ 0.2531 0.0225

Negative End 0.2915 0.0134

Neoative Overall 0.2723 0.0269

Test Substance Level Replicate ¡test substance) M Logitest substance) Activity
RC#2 KCZ 1 1 1.00E-04 -4.00 0.0012
RC#2 KCZ 1 2 1.00E-04 -4.00 0.0004
RC#2 KCZ 1 3 1.00E-04 -4.00 0.0022
RC#2 KCZ 2 1 1.00E-05 -5.00 0.0131
RC#2 KCZ 2 2 1.00E-05 -5.00 0.0134
RC#2 KCZ 2 3 1.00E-05 -5.00 0.0128
RC#2 KCZ 3 1 1.00E-06 -6.00 0.0965
RC#2 KCZ 3 2 1.00E-06 -6.00 0.0915
RC#2 KCZ 3 3 1.00E-06 -6.00 0.0834
RC#2 KCZ 4 1 1.00E-07 -7.00 0.2522
RC#2 KCZ 4 2 1.00E-07 -7.00 0.2481
RC#2 KCZ 4 3 1.00E-07 -7.00 0.2517
RC#2 KCZ 5 1 1.00E-08 -8.00 0.3026
RC#2 KCZ 5 2 1.00E-08 -8.00 0.3112
RC#2 KCZ 5 3 1.00E-08 -8.00 0.3091
RC#2 KCZ 6 1 1.00E-09 -9.00 0.3012
RC#2 KCZ 6 2 1.00E-09 -9.00 0.3045
RC#2 KCZ 6 3 1.00E-09 -9.00 0.3010
RC#2 KCZ 7 1 1.00E-10 -10.00 0.3026
RC#2 KCZ 7 2 1.00E-10 -1000 0.3361
RC#2 KCZ 7 3 1.00E-10 -10.00 0.3253
RC#2 KCZ 8 1 1.00E-11 -11.00 0.3049
RC#2 KCZ 8 2 1.00E-11 -11.00 0.3257
RC#2 KCZ 8 3 1.00E-11 -11.00 0.2903

KCZ-Rep4-IVT -WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Logitest Replicate

Level substancel I 1 I 2 I 3
1 -4.00 0040 0.15 0.73
2 -5.00 4046 4.55 4.34
3 -6.00 32.84 31.13 28.38
4 -7.00 85.83 84.4 85.65
5 -8.00 102.97 105.90 105.18
6 -9.00 102.50 103.63 102.4
7 -1000 102.98 114.38 110.72
8 -11.00 103.78 110.83 98.80

2/28/2006
9:35 AM

Replicate
#

Page 4 of4



Assay Date 8

Technician ID

Aliquot #
1

2
3
4
5

Test
8/5/2005 ChemicallD RC#3 PCZ

# Concentrations
tested

EJB Replicate # 2 Microsome tvpe Recombina Microsome ID 5

Weight of
aliquot (g)

0.0203
0.0201
0.0201
0.0195
0.0198

DPM/g
soln.
1502226
1662577
1711914
1851082
1857846

Average DPM/g soln
SD
CV

1717129
147420

8.59

~Ci/g soln 0.773

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

16.7

total volume

(mL)
16.7

dilution
factor (ASDNJ in solution (~g/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.2966 9

9.1704 9

0.562719 ¡.g/g

1) Calculate ~g eHJASDN/g soln = 0.00876 ~g/g soln
~g/g soln.

a. ~Ci/g soln
b. Specific activity of eHJASDN (~Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ¡.g ASDN/g soln.

Formula=a/b*c

0.773
25300000

286.4

~g ASDN/g soln.= ~g cold ASDN/g soln + ¡.g (3HJASDN/g soln.

0.562719 + 0.00876
0.571475 ~g ASDN/g soln.

3) Calculate Solution Specific Activity

= (~Ci/g soln.)/(¡.g ASDN/g soln.)
1.353 ~Ci/¡.g ASDN

860556 dpm/nmol

PCZ-Rep2-IVT -WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
9:45 AM 1 of 1



Test # Concentrations
Assay Date 8/5/2005 ChemicallD RC#3 PCZ tested

echnician
ID EJB Replicate # 2 Microsome tvoe Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 025 0.125 0.05 BSA) stock (mL) Protein stock iD

0.491 0,332 0.159 2
0.562 0.343 0.161
0.474 0.329 0.174

Samples: Microsomes QC 10 QC 100
0.048 0.061 0.285
0.053 0.064 0.276
0.050 0.065 0.290

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,~ Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.509 0.473 0.0392 m,b 0.083 0.000
0.125 62.5 1000 0.00013 200 0.0250 0.334 0.299 0.0247 S8mi S8b 0.002 0.000
0.05 25 1000 0.00005 200 0.0100 0.165 0.130 0.0106 r". se, 0.998 0.001

0.025 25 2000 0.00003 200 0.0050 0.104 0.068 0.0055 F. df 1273 3
0.01 5 1000 0.00001 200 0.0020 0.058 0.022 0.0016 SSregl SSresid 0.000 0.000

0.005 5 2000 0.00001 200 0.0010 0.046 0.010 0.0006
Regression resuits are calculated using the function

Blank 0.035 r'= 0.998 L1NEST
m= 0.083
b= 0.000

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~ L

A~ Aadj. measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL
Microsomes 0.048 0.013 0.001 200 72000 0.002 0.003 3.066
Microsomes 0.053 0.018 0.001 200 72000 0.004
Microsomes 0.050 0.014 0.001 200 72000 0.003

QC 10 0.061 0.026 0.002 200 200 0.000 0.000 0.011
QC 10 0.064 0.029 0.002 200 0.000
QC 10 0.065 0.030 0.002 200 0.000

QC 100 0.285 0.250 0.021 200 0.000 0.000 0.102
QC 100 0.276 0.241 0.020 200 200 0.000
QC 100 0.290 0.255 0.021 200 200 0.000

PCZ-Rep2-IVT-WA417 - TK4.xls;
Protein - 5 point curve

2/28/2006;
9.46 AM lof4



Chemical
8/5/2005 10 RC#3 PCZ

# Concentrations
tested

Microsome
8 type Recombim Microsome 10 5 Technician 10 EJB

Replicate
#

Microsome Dilution Details

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.00E-042 1.00
3
4
5
6
7
8

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total voiume
dilution factor

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa , m /mL :

3.065756
0.00511

PCZ-Rep2-IVT-WA417 - TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:46 AM Page 2 of 4



Assa Dale 8/5/2005 Repllcale#

SamplelD

Sample type
Fullaclìvil control

Replicale/Level
1

Bac round control

Positiveconlrol

Ne alive Control

RC#3 PCZ 1-1

1-2

1.3

2-'

2-2

2-3

3-1

3-2

3-3

4.1

4-2

4-3

;-1

;-2

;-3

6-1

6-2

6-3

'-1

'.2

'.3

'-1

'-2

;-3

PCZ-Rep2-IVT-WA417_TK4,xls; Activily calculation

Test ChemicallD Rc;3 PCZ

Nominallolal
volume (mL)

2

Calculate DPM in aqueous portion after extaction

# Concentrations lesled 8 Microsome lype Recombinan Microsome lD

Aliq Volume (mL)
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0$
0.5
0.5
0.5
0.5
0.5
0:5
0:5

0:5
05
0.5
0,5
0.5
0.5
0.5
0.5
0.5
.0.5
0.5
0.5
0:5
0.5
0,5
0,,5
0,5
0.5
0.5
0.5
0.5
0.5
0.5
0:5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0.5
0.5
0.5
0:5
0.5
0.5
0.5
0.5
0.5
0.5
0,5

0~5
0,5
0.5
05
0.5

Aliq. #
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
,
1
,
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
,
1
2
1
2
1
2

Ave DPMfmL
13959,349

20095687

11865.248

11574.851

11383.769

11332.057

186.60241

10657.683

10164.041

9999.133

12156.014

11730.262

11883,136

12975.436

12631.477

11978.404

Tolal DPM
27918,698

Volumeorsubslrate
solutionusedfassaytub

(mL)
1
1
1
1
1
1
1
1
1
1

13876.703 27753.406

13237.876 2675,752

13148303 26296.606

209.8366 419.6732

191.71163 383.42326

401.91374

247.0981 494.1962

7204.968 14409.936

7026.837 14053.674

6137.117 12274.234

6633.574 13267.148

23730.496

23149.702

22767.538

22664.114

228.052 456.104

373,20482

176,0216 352.0432

259.952 519.904

254.7529 509,5058

245.1319 490.26313

407.0247 814.0494

450.2928 900.5856

478.1863 956,3726

2256396 4512.792

2432.177 486.354

2459.392 4918.784

8379.681 16759.362

8423.202 16846.404

8062.129 16124.258

21315.366

20328.082

19998.266

24312.028

23460.524

23766.272

25950.872

25262.954

23956.808

2128/2006; 9:46AM

Calculate % tumover

IolalDPM in assay lube
(initial)

1717129

1717129

1717129

177129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

5 TechnicianlD

%conversiontoproducl
1.63

1,62

1.54

1.53

0.02

0.02

0.02

0.03

0.84

0.82

0.71

0.77

1.38

1.35

1.33

1.32

0.03

0.02

0.02

0.03

0.03

0.03

0.05

0.05

0.06

0.26

0.28

0.29

0.98

0,98

0.94

1.24

1.113

1.16

1,42

1.37

1.38

1.51

1.47

1.40

EJS

Calculate nmol H.D formed

Total DPM correded for
back.g'ound(Back9round

Tubes)
27494

27329

26051

25872

.5

41

-23

69

13985

13629

11849

12842

23306

22725

22343

22239

31

-52

-73

95

as

65

309

476

532

4088

4440

4494

1635

16422

15699

20891

19903

19573

2387

23036

23341

25526

24838

23532

nmoi3H20formed
0,0319

Volumediluie
microsomes

used in assay Final lproteinj i Incubation
tube (mL) assay (mg/mL) lime (mir.)

0.003

0.0318 0.003

0,0303 0003

0.0301 0.003

0.0000 0.003

00000 0.003

0.000 0.003

0.0001 0.003

0.0163 0003

0.0158 0.003

0.01313

0.0149

0.0271

0.0264

0.0260

0.0258

0.0000

-0.0001

-0.0001

0.0001

0.0001

0_0001

0.0005

0.0006

0.0006

0.0048

0.0052

0.0052

0.0190

0,0191

0.0182

0.0243

0.0231

0.0227

0.0278

0.0268

0,0271

0.0297

0.0289

0.0273

Aromatase aclîity (nmo
eslro9einformedfmg

proteinlmin
0.4168

0,4143

0.3950
15

0,3923

-0.0001

-0.0006

-0.0003

0.0011

0.2120

0.2066

0.1797

0.1947

0.3534

0.345

0.3388

0.3372

0,0005

.0.0008

-0.0011

0.0014

0,0013

0.0010

0.0059

0.0072

0.0081

0.0620

0_0673

0,0681

0.2477

0.2490

0.2380

0.3167

0.3018

0,2968

0.3622

0.3493

0.3539

0.3870

0.3765

0.3568

30r4



Assa Date

Test Chemical
8/5/2005 ID RC#3 PCL # Concentrations tested 2

Control Type Portion Average SD

Full activity Beoinnino 0.4156 0.0018

Full activitv End 0.3936 0.0019

Full activity Overall 0.4046 0.0128

Background Beainning -0.0004 0.000388629

Background End 0.0004 0.000989344

Background Overall 0.0000 0.000736437

Positive Beoinnino 0.2093 0.0038

Positive End 0.1872 0.0106

Positive Overall 0.1983 0.0144

Negative Beginnino 0.3489 0.0062

Negative End 0.3380 0.0011

Nenative Overall 0.3435 0.0073

Test Substance Level Replicate (test substance) M Log(test substancel Activity
RC#3 PCL 1 1 1.00E-04 -4.00 0.0005
RC#3 PCL 1 2 1.00E-04 -4.00 -0.0008
RC#3 PCl 1 3 1.00E-04 -4.00 -0.0011
RC#3 PCL 2 1 1.00E-05 -5.00 0.0014
RC#3 PCL 2 2 1.00E-05 -5.00 0.0013
RC#3 PCL 2 3 1.00E-05 -5.00 0.0010
RC#3 PCL 3 1 1.00E-06 -6.00 0.0059
RC#3 PCL 3 2 1.00E-06 -6.00 0.0072
RC#3 PCL 3 3 1.00E-06 -6.00 0.0081
RC#3 PCL 4 1 1.00E-07 -7.00 0.0620
RC#3 PCL 4 2 1.00E-07 -7.00 0.0673
RC#3 PCL 4 3 1.00E-07 -7.00 0.0681
RC#3 PCL 5 1 1.00E-08 -8.00 0.2477
RC#3 PCL 5 2 1.00E-08 -8.00 0.2490
RC#3 PCL 5 3 1.00E-08 -8.00 0.2380
RC#3 PCL 6 1 3.30E-09 -8.48 0.3167
RC#3 PCL 6 2 3.30E-09 -8.48 0.3018
RC#3 PCL 6 3 3.30E-09 -8.48 0.2968
RC#3 PCL 7 1 1.00E-09 -9.00 0.3622
RC#3 PCL 7 2 1.00E-09 -9.00 0.3493
RC#3 PCL 7 3 1.00E-09 -9.00 0.3539
RC#3 PCL 8 1 1.00E-10 -10.00 0.3870
RC#3 PCl 8 2 1.00E-10 -10.00 0.3766
RC#3 PCL 8 3 1.00E-10 -10.00 0.3568

PCl-Rep2-IVT-WA417 - TK4.xis
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician iD EJB

Percent of control vaiues
Log(test I Repiicate

Level substancel r 1 T 2 T 3

1 -4.00 0.12 -0.19 -0.27
2 -5.00 0.36 0.32 0.25
3 -6.00 1.46 1.78 1.99
4 -7.00 15.32 16.64 16.84
5 -8.00 61.21 61.54 58.83
6 -8.48 78.28 74.58 73.35
7 -9.00 89.51 86.32 87.47
8 -10.00 95.65 93.07 88.18

2/28/2006
9:46 AM

Replicate
#

Page 4 of 4



Assay Date

Technician 10

Aliquot #
1

2
3
4
5

Test
8/8/2005 Chemical 10 RC#3 PCZ

# Concentrations
tested 8

EJB Replicate # 3 Microsome type Recombina Microsome 10 5

Weight of
aliquot DPM/Aliq.

2.82
.14

36391.62
36166.82
37264.12

DPM/g
soln.
1510243
1636857
1792691
1826607
1817762

Average DPM/g soln
SO
CV

1716832
138805

8.08

llCilg soln 0.773

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

18,3

total volume
(mL)
18.3

dilution
factor (ASDN) in solution (~ig/mL)

1000.00
10.00

1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.2935 9

9.2097 9

0.565238 llg/g

1) Calculate ll9 (3H)ASDN/g soln. = 0.00875 llg/g soln.
llg/g sol n.

a. llCi/g soln
b. Specific activity of eH)ASDN (llCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ll9 ASDN/g soln.

Formula=a/b*c

0.773
25300000

286.4

ll9 ASDN/g soln.= ll9 cold ASDN/g soln + ll9 eH)ASDN/g soln.

0.565238 + 0.00875
0.573992 ll9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (~iCi/g soln.)/(ll9 ASDN/g soln.)
1.347 ~iCi/ll9 ASDN

856633 dpm/nmol

PCZ-Rep3-IVT-WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
9:47 AM 1 of 1



PCZ-Rep3-IVT-WA417 -TK4.xls;
Protein - 5 point curve

2/28/2006;
9:48 AM 1014



Chemical
8/8/2005 ID RC#3 PCZ

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 5 Technician ID EJB

Replicate
#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total voiume
1 dilution factor

Dilution C (if applicable)

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

0.14221
0.000237

PCZ-Rep3-IVT-WA417- TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:48 AM Page 2 of 4



ssa Date 8/8/2005

Sample 10

Sample type
Full activi control

Replicate/Level
1

Back round control

Positive control

Ne ativeConlrol

RC# PCZ

4-2

4-3

6-1

6-2

6-3

'-2

'-3

8-1

8-2

8.3

PCZ-Rep3-IVT-WA417- TK4,xls; AclJvity calculation

¡est Chemical 10 RC#3 PCZ

Nominal total
volume (mLl

2

1-1

1-2

'.3

2-1

2-2

2-3

3-1

3-2

3-3

4.'

5-1

5-2

5-3

'-1

AliqVoJume(mL)
0.5
0;5
0,5
0,5

05

0.5

0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0.5
0.5
0;5
0,5
0.5
0.5
0,5
0:5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0.5
0;5
0;5
0;5
0:5

D,S
0.5
0.5
0.5
0.5
0:5
0.5
0:5
05
0.5
0.5
0,5
0.5
0.5
0.5
0.5
0.5

0;5
0:5
0.5
0.5
0.5
0.5
0.5

# Concentralions tested 8 Microsome type Recombinan Microsome ID

Aliq.#
,
2
,
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
,
2
,
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
,
2
,
2
1
2
,
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
,
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPMlmL
12260.034

170.67559

21238468

198.24503

199.11059

2060.7027

10482865

11237.902

11052.024

10701.296

11216.623

11425.244

11575,256

Total DPM
24520.068

12133.402 24266.804

5152.726 10305.452

10601.251 21202.502

150.20582 300.41164

142.83199 285.6698

16620909 332,41818

170.26018 34052036

6611.54 13223,08

6624.949 13249.898

6061.031 12122.062

6291.776 12583.552

11786.714 23573.428

10970,084 21940.168

10419.784 20839.568

9177671 18355.342

236.2779 472.5558

341.35118

424.76936

396.49006

2362653 472.5306

398.22118

449,0691 898.1382

354.916 709.832

395.4008 790,8016

4121.4054

2196.168 4392.336

2153.517 4307.034

8128.191 15256.382

7327.777 14655,554

7798.126 15596,252

20965.73

9965.528 19931,056

9693.244 19386.88

22475.804

22104.048

21402.592

22433.246

22850.488

23150.512

Volumeorsubslrale
solulionused/assaytub

(mLl
1
1
1
1
1

2/28/2006; 9:48AM

Calculale % turnover

total DPM in assay tube
(initial)

1716832

1716832

1716832

171682

1716832

1716832

1716832

1716832

1716832

1716832

1716832

176832

1716832

1716832

1716832

1716832

171682

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

171682

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

171682

1716832

5 Technician ID

% conversion to product
1.43

EJ8

Calculatenmol H20forrned

Total DPM corrected for
background (Background

Tubes)
24205

1.41 23952

0.60 9991

1.23 20888

0.02 -14

0.02 -29

0.02 18

0.02 26

o.n 12908

0.77 12935

0,71 11B07

0.73 12269

1.37 23259

1.28 21625

1.21 20525

1.07 18041

0.03 158

0.02 27

0.02 110

0.02 82

0.03 158

0.02 63

0.05 583

0.04 395

0,05 476

0.24 3807

0,26 4078

0.25 392

0,95 15942

0,85 14341

0.91 15281

1.22 20651

1.16 19616

1.13 19072

1.31 22161

1.29 21789

125 21088

1.31 2211B

1.33 22536

1.35 22638

Replicate #

nmol JH20 formed
0.0263

Volumedilul
microsomes

used in assy Final (proteinl i Incubation
tube (mL) assay (m9/mL) time (min)
1 0000
1

0.0280 0.00

0.0117 0.000

0.0244 0.000

0.0000 0.000

0.0000 0.000

0.0000 0.000

0.0000 0.000

0.0151 0.000

0.0151 0,000

0.0138 0.000

0.0143 0,000

0.0272
15

0000 15
0.0252 0.00

0.0240 0.000

0.0211

0.0002

0.0000

0.0001

0.0001

0.0002

0.0001

0.0007

0.0005

0.0006

0.0044

0.0048

0,0047

0,086

0.0167

0,0178

0.0241

0.0229

0.0223

0.0259

0.0254

0.0246

0.0258

0.0253

0.0267 0.000

Aromatase aclMty (nmo
estrogenformedlmg

proleinlmin
79478

7.8646

3.2804

6.8585

-0.0047

-0.0096

0.0058

0.0085

4.2384

4.2472

3.8769

40284

7,6370

7.1007

6.7393

5.9236

0.0518

0.0087

0.0361

0.0268

0.0518

0.0274

0.1916

0.1297

0.1563

1.2499

1.389

1,3109

52344

4.7088

5.0177

6.7807

6.4410

6.2622

7,2765

7.1545

6.9242

7.2626

7.3996

7.4981

30r4



Assa Date

Test Chemical
8/8/2005 ID RC#3 PCL # Concentrations tested 3

Control Type Portion Average SD

Full activity Beginning 7.9062 0.0588

Full activitv End 5.0694 2.5300

Full activity Overall 6.4878 2.1948

Background Beainning -0.0071 0.003424075

Background End 0.0071 0.001881144

Background Overall 0.0000 0.00853677

Positive Beoinnina 4.2428 0.0062

Positive End 3.9527 0.1071

Positive Overall 4.0978 0.1786

Negative Beoinnino 7.3688 0.3792

Negative End 6.3314 0.5768

Neoative Overall 6.8501 0.7194

Test Substance Level Replicate Itest substance) M Log(test substance) Activity
RC#3 PCZ 1 1 1.00E-04 -4.00 0.0518
RC#3 PCL 1 2 1.00E-04 -4.00 0.0087
RC#3 PCL 1 3 1.00E-04 -4.00 0.0361
RC#3 PCL 2 1 1.00E-05 -5.00 0.0268
RC#3 PCL 2 2 1.00E-05 -5.00 0.0518
RC#3 PCL 2 3 1.00E-05 -5.00 0.0274
RC#3 PCL 3 1 1.00E-06 -6.00 0.1916
RC#3 PCL 3 2 1.00E-06 -6.00 0.1297
RC#3 PCL 3 3 1.00E-06 -6.00 0.1563
RC#3 PCL 4 1 1.00E-07 -7.00 1.2499
RC#3 PCL 4 2 1.00E-07 -7.00 1.3389
RC#3 PCL 4 3 1.00E-07 -7.00 1.3109
RC#3 PCL 5 1 1.00E-08 -8.00 5.2344
RC#3 PCL 5 2 1.00E-08 -8.00 4.7088
RC#3 PCL 5 3 1.00E-08 -8.00 5.0177
RC#3 PCl 6 1 3.30E-09 -8.48 6.7807
RC#3 PCZ 6 2 3.30E-09 -8.48 6.4410
RC#3 PCL 6 3 3.30E-09 -8.48 6.2622
RC#3 PCL 7 1 1.00E-09 -9.00 7.2765
RC#3 PCL 7 2 1.00E-09 -9.00 7.1545
RC#3 PCL 7 3 1.00E-09 -9.00 6.9242
RC#3 PCL 8 1 1.00E-10 -10.00 7.2626
RC#3 PCl 8 2 1.00E-10 -10.00 7.3996
RC#3 PCL 8 3 1.00E-10 -1000 7.4981

PCZ-Rep3-IVT -WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician lD EJB

Percent of control values
Log (test Replicate

Level substancel I 1 I 2 I 3
1 -4.00 0.80 0.13 0.56
2 -5.00 0.41 0.80 0.42
3 -6.00 2.95 2.00 2.41
4 -7.00 19.27 20.64 20.20
5 -8.00 80.68 72.58 77.34
6 -8.48 104.51 99.28 96.52
7 -9.00 112.16 110.28 106.73
8 -10.00 111.94 114.05 115.57

2/28/2006
9:48 AM

Replicate
#

Page 4 of 4



Assay Date 8

Technician 10

Test
8/15/2005 ChemicallD RC#3 PCZ

# Concentrations
tested

4 Microsome type Recombina Microsome 10 5EJB Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0198
0.0200
0.0204
0.0202
0.0203

DPM/g
soln.
1541423
1553818
1568022
1581582
1570986

Average DPM/g soln
SO
CV

1563166
15684

1.00

i.Ci/g soln 0.704

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

12.4

total volume
(mL)
12.4

dilution
factor (ASDN) in solution (i.g/mL)

1000.00
10.00

1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.1923 9

9.1029 9

0.562175 i.g/g

1) Calculate i.g (3HJASDN/g soln = 0.00797 i.g/g soln.
i.g/g soln

a. i.Ci/g soln
b. Specific activity of eHJASDN (i.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total i.g ASDN/g soln.

Formula=a/b*c

0.704
25300000

286.4

i.g ASDN/g soln.= i.g cold ASDN/g soln. + i.g (3HJASDN/g soln

0.562175 + 0.00797
0.570145 i.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (~ICi/g soln.)/(i.g ASDN/g soln.)
1.235 ~iCi/i.g ASDN

785222 dpm/nmol

PCZ-Rep4-IVT-WA417-TK4;
Substrate Specific Activity

5/25/2006;
1 :40 PM 20f6



Test # Concentrations
Assay Date 8/15/2005 ChemicallD RC#3 PCL tested

Technician
ID EJB Replicate # 4 Microsome tvne Recombinant Microsome JD 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.025 Bianks BSA) stock Protein stock ID

0.626 0.398 0.197 0;137 0.059 2
0.628 0.412 0.303 0.132 0.059
0.625 0.408 0.211 0.122 0.056

Samples: Mit 0.008 OC10 OC100 MitO.08
0.069 0.088 0.306 0.229
0.067 0.082 0.319 0.214
0.066 0.080 0.312 0230

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,aw A"i Curve
per~L Used Measured Output Variables Regression results0.25 125 1000 0.00025 200 0.0500 0.626 0.568 0.0472 m,b 0.087 -0.002

0.125 62.5 1000 0.00013 200 0.0250 0.406 0.347 0.0281 S8m, S8b 0.006 0.002
0.05 25 1000 0.00005 200 0.0100 0.237 0.179 0.0135 r. se, 0.981 0.003

0.025 25 2000 0.00003 200 0.0050 0.131 0.072 0.0043 F, dl 205 4
0.01 1000 0.00001 200 0.0020 0.089 0.031 0.0007 SSreg. sSresid 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.073 0.015 -0.0007
Regression results are calculated using the function

Blank 0.058 r= 0.981 L1NEST
m= 0.087
b= -0.002

Finai vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

A,aw Aadj, measured ~SOMES prep. (fL) (~L) Prep. average mg/~L mg/mL
Mic 0.008 0.069 0.011 -0.001 200 120 72000 -0.003 -0.004 -3.643
Mic 0.008 0.067 0.008 -0.001 200 120 72000 -0.004
Mic 0.008 0.066 0.008 -0.001 200 120 72000 -0.004

OC 10 0.086 0.028 0.000 200 200 200 0.000 0.000 0.001
OC 10 0.082 0.024 0.000 200 200 200 0.000
OC 10 0.080 0.021 0.000 200 200 200 0.000

OC 100 0.306 0.248 0.019 200 200 200 0.000 0.000 0.100
OC 100 0.319 0.280 0.021 200 200 200 0.000
OC 100 0.312 0.254 0.020 200 200 0.000
Mic 0.08 0.229 0.170 0.013 200 8540 0.004 0.004 3.771
MiC 0.08 0.214 0.155 0.011 200 0.003
Mic 0.08 0.230 0.171 0.013 200 0.004

PCl-Rep4-IVT-WA417 -TK4;
Protein - 6 point curve

5/25/2006;
1:40 PM 3 016



Chemical
8/15/2005 ID RC#3 PCZ

# Concentrations

tested
Microsome

8 type Recombim Microsome ID 5 Technician ID EJB
Replicate

#

Microsome Dilution Details

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 d itution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.00F04
2 1.00Ec05.
3
4
5
6
7
8

1.00E-07
3.30E-08

Dilution A 0.14 mL microsome Stock used
8.54 mL total volume

61 dilution factor

Dilution C (if applicable)

1.00E-09
1.00E-10

NA

mL microsome Dilution Bused
mL total volume
dilution factor

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

3.771.282
0.006182

PCZ-Rep4-IVT-WA417- TK4
Microsome & Chemical Dilutions

5/25/2006
1:40 PM Page 4 of 6



ssa Date Replicate # 

Sanpletype
Full acivit control

Back roundc:onlrol

Posiliveconlrol

N ativeConlrol

RC#3 PCZ

6/15/2005

Sample 10

Replicate/level
1

8-2

8-3

PCZ-Rep4-IVT-WA417. TK4; Aclivity calculation

Test Chemical 10 RC#3 PCZ

Nominaltota!
voJume(ml)

2

1-1

1-2

1-3

'-1

2-2

'-3

3-1

3-'

3-3

4.1

4-2

4-3

'-1

'.2

,-3

'-1

6-,

6-3

'-1

,-,

'.3

6-1

Calc:ulale OPM in aqueous portion after extraction

# Concentrations tested 8 Microsome lype Recomblnan MicroStme 10

Aliq Volume (mL)
0.5
0.'
0.'
0.'
0.'
0.'
0.5
0.5
0.5
0.'
0.'
0:5
0.'
0.'
0.'
0.'
0.'
OS
0.'
0.'
0.'
0.'
0.'
0.'
0;5
0.'
O~ 5

0,5
0,5
0.'
0.'
0.'
0.'
0.'
0.'
0.'
0..5
0.5
0;5
0.5
0:5
0.5
0.'
0.'
0.'
05
0.'
0.'
0.'
0.'
0:5
0':5

0.5

0~5
0.'
0.'
0.'
0.'

0.'
0.'
0.'
0.'
0.'
0.'
0.'
0.'
0;5
0,5

Aiiq.#
1
2
1
,
1
,
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
,
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
,
1
2
1
2
1
2
1
2
1
2

Ave OPM/ml
18882,956

222.68466

16131.442

15528.588

14648.283

12094,241

12153,939

12254.812

16399.486

15940.593

17012,173

17005,171

15754.537

Volume of substrate
Stlulionusedfasaytub

TotalOPM (ml)
37765.912

19050.883 38101.766

18047.84 36095,68

18523,605 37047.61

222.5078 445.0156

220.8724 441.7446

179.26461 358.52922

178.25451 356.50902

9213.05 18426.1

8746,398 17492,796

9170,987 18341.974

9099.718 18199.436

16242.761 32485.522

15796.78 31593.56

15401,962 30803.924

15345.32 30690.64

210.9056 4218112

309.684 619.3688

263.4114 526.8228

338,7503 6775006

252,9499 505,8998

445,36972

713.6569 1427.3138

690.8991 1381.7982

708.494 1416.988

3971.23 7942,46

4190.472 8380.94

3558.226 7116.452

32262.884

31057.176

29296.566

24188.482

24307.878

24509.624

16015.29 32030.58

32798.972

31881.38

34024.346

34010.342

31509.074

5/25/2006; 1:40 PM

Calculale% tumover

totelDPM in assay tube
(initial)

156166

1563166

1563166

1563166

1563166

156166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

156166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563165

1563166

1563166

1563166

5 Technician 10 EJB

Calculate nmol H20 formed

Total OPM corrected for
background (Badlground

% conversion 10 product Tubes)
2.42 37365
2.44 37701
2,31 35695
2,37 3667
0.03 45
0.03 41
0.02 -42
0.02 -44
1.18 18026
1.12 17092
1.17 17942
1.6 17799
2.08 32085
2,02 31193
1.97 30403
1.96 30290
0.03 21
0.04 219
0.03 126
0.04 277
0.03 105
0.03 45
0.09 1027
0,09 981
0.09 1017
0.51 7542
0.54 7980
0.46 6716
2.06 31862
1.99 J0657
1,87 28896
1.55 23788
1.56 23907
1.57 24109
2.05 31630
2.10 32399
204 31481
218 3324
2.18 33610
2.02 31109

nmoi3H20formed
0.0476

0.0480

0.0455

0.0467

0.0001 0.003

0.0001 0.003

...0001 0.003

...0001 0.003

0,0230 0.003

0.0218

0,0228

0.0227

0.0409

0.0397

0.0387

0.0386

0.0000

0.0003

0.0002

0.0004 0.003

0.0001 0.003

0.0001 0.003

0.013 0.003

00012 0003

00013

0.0096

0.0102

0.0086

0.0406

0.0390

0.0368

0.0303

0.0304

0.0307

0.0403

0.0413

0.0401 0.003

0.0428 0.003

0.0428 0.003

0,0396 0.003

Aromatase activily (nmo
estrogenformed/m9

proteinfmin
0.5131

0.5177

0.4902

0.5033

0.006

0.0006

.0.0006

-0.0006

0.2475

0.2347

0.2464

0.244

0,4406

0.4284

0.4175

0.4160

0.0003

0.0030

0.0017

0.0038

0.0014

0.0006

0.141

0.0135

0.0140

0.1036

0.1096

0.0922

0.4376

0.4210

0.3968

0.3267

0.3283

0.3311

0.4344

0.449

15
15
15
15

0.4323

0.4617

0.4616

04272
15

50r6



Assa Date

Test Chemical
8/15/2005 ID RC#3 PCL # Concentrations tested 4

Control Type Portion Average SD

Full activity Beginning 0.5154 0.0033

Full activity End 0.4967 0.0092

Full activity Overall 0.5061 0.0122

Background Beginning 0.0006 3.17611E-05

Background End -0.0006 1.96172E-05

Background Overaii 0.0000 0.000681099

Positive Beainnina 0.2411 0.0091

Positive End 0.2454 0.0014

Positive Overall 0.2433 0.0058

Negative Beainning 0.4345 0.0087

Negative End 0.4167 0.0011

Neaative Overaii 0.4256 0.0114

Test Substance Level Repiicate ltest substance) M Logltest substance) Activity
RC#3 PCL 1 1 1.00E-04 -4.00 0.0003
RC#3 PCL 1 2 1.00E-04 -4.00 0.0030
RC#3 PCL 1 3 1.00E-04 -4.00 0.0017
RC#3 PCL 2 1 1.00E-05 -5.00 0.0038
RC#3 PCl 2 2 1.00E-05 -5.00 0.0014
RC#3 PCL 2 3 1.00E-05 -5.00 0.0006
RC#3 PCL 3 1 1.00E-06 -6.00 0.0141
RC#3 PCL 3 2 1.00E-06 -6.00 0.0135
RC#3 PCL 3 3 1.00E-06 -6.00 0.0140
RC#3 PCL 4 1 1.00E-07 -7.00 0.1036
RC#3 PCL 4 2 1.00E-07 -7.00 0.1096
RC#3 PCL 4 3 1.00E-07 -7.00 0.0922
RC#3 PCL 5 1 3.30E-08 -7.48 0.4376
RC#3 PCl 5 2 3.30E-08 -7.48 0.4210
RC#3 PCL 5 3 3.30E-08 -7.48 0.3968
RC#3 PCL 6 1 1.00E-08 -8.00 0.3267
RC#3 PCL 6 2 1.00E-08 -8.00 0.3283
RC#3 PCL 6 3 1.00E-08 -8.00 0.3311
RC#3 PCL 7 1 1.00E-09 -9.00 0.4344
RC#3 PCL 7 2 1.00E-09 -9.00 0.4449
RC#3 PCl 7 3 1.00E-09 -9.00 0.4323
RC#3 PCL 8 1 1.00E-10 -10.00 0.4617
RC#3 PCL 8 2 1.00E-10 -10.00 0.4616
RC#3 PCL 8 3 1.00E-10 -10.00 0.4272

PCl-Rep4-IVT-WA417 - TK4
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log(test I ReDiicate

Level substancel I 1 I 2 I 3
1 -4.00 0.06 0.59 0.34
2 -5.00 0.75 0.29 0.12
3 -6.00 2.79 2.66 2.76
4 -7.00 20.47 21.66 18.22
5 -7.48 86.46 83.19 78.41
6 -8.00 64.55 64.87 65.42
7 -9.00 85.83 87.91 85.42
8 -10.00 91.24 91.20 84.41

5/25/2006
1:40 PM

Replicate
#

Page 6 of 6



Assay Date

Technician ID

Test
9/19/2005 ChemicallD RC#4 NYP

# Concentrations

tested 8

EJB Replicate # Microsome type Recombina Microsome ID 5

Aliquot #
1

2
3
4
5

DPM/Aliq.
29595.2

DPM/g
soln.
1436660
1637027
1777866
1730515
1764600

Average DPM/g soln
SD
CV

1669334
141226

8.46

¡.Ci/g soln 0.752

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
11.

total volume
(mL)
11.4

dilution
factor (ASDNJ in solution (¡.g/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.332 9

9.1614 9

0.560948 ¡.g/g

1) Calculate ¡.g (3HJASDN/g soln. = 0.00851 ¡.g/g soln.
¡.g/g soln.

a. flCi/g soln
b. Specific activity of ¡3HJASDN (flCilmmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total flg ASDN/g soln.

Formula=a/b*c

0.752
25300000

286.4

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g ¡3HJASDN/g soln.

0.560948 + 0.00851
0.569460 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(¡.g ASDN/g soln.)
1.320 ¡.Ci/¡.g ASDN

839562 dpm/nmol

NYP-Rep1-IVT-WA417-TK4.xls;
Substrate Specific Activity

2/28/2006;
9:58 AM 1 of 1



Test # Concentrations
Assay Date 9/19/2005 Chemical 10 RC#4 NYP tested 8

Technician
10 EJB Replicate # Microsome tvoe Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 005 0.025 0.01 0.005 Blànks BSA) stock (mL) Protein stock 10

0.597 0.388 0.182 0.103 0.055 0.041 0:030 2
0.612 0.371 0.180 0.114 0.054 0.046 0.032
0.584 0.379 0.186 0.110 0.051 0.041 0.032

Samples: Mics 0.008 OC 10 OCtOO Mics 0.08
0.121 0.063 0.304 0.238
0,110 0.052 0.312 0.239
0.113 0,055 0.316 0.236

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein Araw Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.598 0,567 0.0476 m.b 0.087 -0.001
0.125 62.35 1000 0.00012 200 0,0249 0.373 0.342 0.0282 S8mi S8b 0.005 0.001

0.05 25 1000 0.00005 200 0.0100 0.183 0.151 0.0117 i-. se, 0.987 0.002
0.025 25 2000 0.00003 200 0.0050 0.109 0.078 0.0053 F, df 306 4

0.01 5 1000 0.00001 200 0.0020 0.053 0,022 0.0005 SSreglSSresid 0.002 0.000
0.005 5 2000 0.00001 200 0.0010 0.042 0.011 -0.0004

Regression results are calculated using the function
Blank 0.031 i-= 0.987 L1NEST

m= 0.087
b= -0.001

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

Araw Aadj. measured ~SOMES prep. (¡L) (¡L) Prep. average mg/~L mg/mL

Mics 0.008 0.121 0.090 0.006 200 0.019 0.017 17.464
Mics 0.008 0.110 0.079 0.005 200 0.016
Mics 0.008 0.113 0.082 0.006 200 120 0.017

OC 10 0.063 0.032 0.001 200 1 0.000 0.000 0.004
OC 10 0.052 0.021 0.000 200 0.000
OC 10 0.055 0.024 0.001 200 0.000
OCtOO 0.304 0.273 0.022 200 0.000 0.000 0.114
OC100 0.312 0.280 0.023 200 1 0.000
OCiOO 0.316 0.285 0.023 200 1 0.000

Mics 0.08 0.238 0.206 0.016 200 8540 0.005 0.005 5.021
Mics 0.08 0.239 0.208 0.017 200 140 8540 0.005
Mics 008 0.236 0.205 0.016 200 t40 8540 0.005

NYP-Rep1-IVT -WA417 -TK4.xls;

Protein - 6 point curve
2/28/2006;
9:59 AM 10f4



Chemical
9/19/2005 ID RC#4 NYP

# Concentrations

tested
Microsome

8 type Recombim Microsome ID 5 Technician ID EJB
Replicate

#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Test Chemical Concentrations
Level Final ConcentrationlM)

1 1.00E-04
2 3.30E-05
3
4
5 1-:
6 1.00E-08
7 1.00E-09
8 1.00E-10

Microsome Dilution Details

Dilution A 0.14 mL microsome Stock used
8.54 mL total volume

61 dilution factor

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 dilution factor

Dilution C (if applicable)

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa , m /mL :

5.021487
0.008232

NYP-Rep1-IVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:59 AM Page 2 of 4



ssa Date
Replicate #

Sample tye
Full aclivil control

Back round control

Positivi;control

Ne alive Control

RC# NYP

9/19/2005

SamplelD

Replicate/Level
1

1.1

1.2

1.3

2.1

2.2

2.3

3.1

3-2

3.3

4-1

4.2

4.3

'-1

'.2

5-3

6.'

'.2

5-3

,.,

'-2

'-3

8-1

8.2

8-3

NYP-Rep1-IVT-WA417_TK4.xls; Activity calculation

Test ChemlcallD RC# NYP

Nominal total
volume (mL)

2

Caiculate DPM in aqueous portion afer extaction

#Concentrationslested 8 Microsome type Recombinan Microsome lD

AliqVolume(mL)
0:5
a'
a.'
a.'
0.5
0,5
a.'
a.'
a.'
a.'
0;5
0:5
a.'
a.'
a'
0.5

a.'
a.'

0:5
0:5
0:5
a.'
0:5
0,5
0;5
a.'
a.'
a.'
0:5
a.'
a.'
a.'
a.'
a.'
a.'
0:5
0~5
0.'
0.5
a.'
a.'

a.'
a.'
0;5

a.'
a.'
0.5
a.'
0,5
a.'
a.'
a.'
0:5
0:5
0.'
a.'
a.'
a.'
a.'
0~5
a.'
0:5
0:5

a.'
a.'
0:5
0;5
a.'

AJiq, #
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPMfmL
20289,95

180,43237

10734.489

15988,209

14823117

17121.141

16320.:35

1781.6505

1503.988

1320.4403

7593.189

654.971

13793.061

7155,758

11315.456

18201.773

18795.517

18886.535

18961.774

18856.594

17675.458

18171.871

16827,415

16219.642

19020.009

15605.376

18319.347

18681.041

16213,45

14088.729

TolalOPM
40579.9

20495,14 40990,28

18435,813 36871.626

18691.101 37382,202

176.28929 352,57858

182.43466 364.86932

138.38899 276.77798

360.86474

21468.978

9357.001 18714,002

9966.109 19932.218

9903.071 19806.142

31976418

2966.234

34242.282

32640.67

3563.301

3007.9736

2640.8806

7340,623 14681.246

15186.378

13089,942

27586.122

14311.516

22630.912

36403.546

37591.034

37773.07

37923.548

37713.188

35350.916

36343.742

33654.83

32439.284

38040.018

31210.752

36638.694

37362.082

32426_9

28177458

VoJumeofsubsrale
solulionused/assaylub

(mL)

2128/2006; 9:59AM

Calculate % tumover

totalDPM in assay tube
(initial)

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

166933

1669334

1669334

10033

1669334

1669334

1669334

1669334

10093

1669334

1669334

166933

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

166933

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

5 Tec:nic:arlD EJB

CalC'Jlale nmo! H20 formed

Total DPM c:orrected for
bac:kground(Bac:ground

% c:onversion 10 product Tubes)
2.43 40241
2,46 40652
2.21 36533
2.24 37043
0.02 14
0.02 26
0.02 -62
0,02 22
1.29 21130
1.12 18375
1.19 19593
1.9 19467
1.92 31638
1.78 29307
2.05 33904
1,96 3232
0.21 3225
0.18 2669
0.16 2302
0.88 14342
091 14848
0.78 12751
1.65 27247
0_86 13973
1.36 22292
2.18 36065
2.25 37252
2.26 37434
2,27 37585
2.26 37374
2.12 35012
2,18 36005
2.02 33316
1.94 32101
2.28 37701
1.87 30872
2.19 36300
2.24 37023
1.94 32088
1.69 27839

nmoi3H20rormed
0,0479

Volume dilute
mlcrosomes

used in assay Final lproieinl i
tibe(mL) assay (mgfmL)

0.004

Aromatase activity (nmo
Incubation estrogen formed/mg

proteinfmin
0.3882

0.0484

0.0435

0.0441 0.004

0.0000 0.004

0.0000 0.004

-0.0001 0.004

0.0000 0.004

0.0252 0.004

0.0219 0.004

0.0233

0.0232

0.0377

0.0349

0.0404

0.0385

0.0038

0.0032

0.0027

0.0171

0.0177

0.0152

0.0325

0.0166

0.0266

0.0430

0.044

0.0446

0.0448

00445 0.004

0.0417 0.004

0.0429 0,004

00397 0.004

0.0382 0.004

0.0449 0.004

0.0368 0.004

0.0432 0.004

0.0441 0.004

0,0382 0.004

0.0332 0.004

03921

0.3524

0.3573

0.0001

0.0003

-0,0006

0,0002

0.2038

0,1772

0.1890

0.1878

0,3052

0.2827

0.3270

0,3116

0.0311

0.0257

0.0222

01383

0.1432

0.1230

0.2628

0.1348

0.2150

0.3479

0.3593

0.3611

0.3625

0.3605

0.3377

0.3473

0.3214

0.3096

0.3637

02978

0.3502

0.3571

0.3095

0.2685

30r4



Assa Date

Test Chemical
9/19/2005 ID RC#4 NYP # Concentrations tested

Replicate
#

Control Type Portion Average SD

Full activity BeginninQ 0.3902 0.0028

Full activitv End 0.3549 0.0035

Full activity Overall 0.3725 0.0205

Background Beginning 0.0002 8.38333E-05

Background End -0.0002 0.000573543

Background Overall 0.0000 0.000401718

Positive BeQinninQ 0.1905 0.0188

Positive End 0.1884 0.0009

Positive Overall 0.1895 0.0109

Negative Beoinnino 0.2939 0.0159

Negative End 0.3193 0.0109

Negative Overall 0.3066 0.0184

Test Substance Level Replicate (test substance) M Log(test substance) Activity
RC#4 NYP 1 1 1.00E-04 -4.00 0.0311
RC#4 NYP 1 2 1.00E-04 -4.00 0.0257
RC#4 NYP 1 3 1.00E-04 -4.00 0.0222
RC#4 NYP 2 1 3.30E-05 -4.48 0.1383
RC#4 NYP 2 2 3.30E-05 -4.48 0.1432
RC#4 NYP 2 3 3.30E-05 -4.48 0.1230
RC#4 NYP 3 1 1.00E-05 -5.00 0.2628
RC#4 NYP 3 2 1.00E-05 -5.00 0.1348
RC#4 NYP 3 3 1.00E-05 -5.00 0.2150
RC#4 NYP 4 1 1.00E-06 -6.00 0.3479
RC#4 NYP 4 2 1.00E-06 -6.00 0.3593
RC#4 NYP 4 3 1.00E-06 -6.00 0.3611
RC#4 NYP 5 1 1.00E-07 -7.00 0.3625
RC#4 NYP 5 2 1.00E-07 -7.00 0.3605
RC#4 NYP 5 3 1.00E-07 -7.00 0.3377
RC#4 NYP 6 1 1.00E-08 -8.00 0.3473
RC#4 NYP 6 2 1.00E-08 -8.00 0.3214
RC#4 NYP 6 3 1.00E-08 -8.00 0.3096
RC#4 NYP 7 1 1.00E-09 -9.00 0.3637
RC#4 NYP 7 2 1.00E-09 -9.00 0.2978
RC#4 NYP 7 3 1.00E-09 -9.00 0.3502
RC#4 NYP 8 1 1.00E-10 -10.00 0.3571
RC#4 NYP 8 2 1.00E-10 -10.00 0.3095
RC#4 NYP 8 3 1.00E-10 -10.00 0.2685

NYP-Rep 1-IVT -WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log¡test I Reoicate

Level substancel I 1 -T 2 I 3
1 -4.00 8.35 6.91 5.96
2 -4.48 37.14 38.45 33.02
3 -5.00 70.56 36.18 57.73
4 -6.00 93.39 96.47 96.94
5 -7.00 97.33 96.78 90.66
6 -8.00 93.24 86.27 83.12
7 -9.00 97.63 79.94 94.00
8 -10.00 95.87 83.09 72.09

2/28/2006
9:59 AM

Page 4 of4



Assay Date

Test
9/20/2005 ChemicallD RC#4 NYP

Technician ID EJB Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0203
0.0201
0.0201
0.0204
0.0202

# Concentrations
tested 8

2 Microsome type Recombina Microsome ID 5

DPM/g
soln.
1507069
1635824
1727451
1690767
1736400

Average DPM/g soln
SD
CV

1659502
93947

5.66

~Ci/g soln 0.748

Calculation of actual concentration of nonradiolabeled ASDN in solution used to repare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
fa cto r

total volume
(mL)
16.4

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln

Calculation of Substrate Solution Specific Activity

(ASDNJ in solution (~ig/mL)
1000.00

10 00

1.00

16.1575 9

9.0995 9

0.563175 ~g/g

1) Calculate ~g eHJASDN/g soln. = 0.00846 ~g/g soln.
~g/g soln.

a. ~Ci/g soln
b. Specific activity of rHJASDN (~Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total ~ig ASDN/g soln.

0.748
25300000

286.4

~g ASDN/g soln.= ~g cold ASDN/g soln. + flg (3HJASDN/g soln

0.563175 + 0.00846
0.571637 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (~Ci/g soln.)/(fl9 ASDN/g soln.)
1.308 flCi/~g ASDN

831439 dpm/nmol

NYP-Rep2-IVT -WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006 ;
10:00 AM 1 of 1



Test # Concentrations
AssoY Dote 9/20/2005 ChemicallD RC#4 NYP tested 8

Technician
ID EJB Replicate # Microsome type Recombinant Microsome ID 5

Protein stock (mg Totol volume of
Stondords: 0.25 0.125 0.05 0.025 0.01 0.005 Blonks BSA) stock (mL) Protein stock ID

0.654 0.438 0.239 0.164 0.103 0.091 0.073 2
0.672 0.432 0.245 0.169 0.098 0.085 0.074
0.680 0.440 0.245 0.177 0.101 0.088 0.074

Somples: Mic 0.008 QC 10 QC100 Mic 0.08
0.098 0.104 0.347 0.252
0.098 0.107 0.343 0.309
0.099 0.106 0.353 0309

Standord Fiml
concentration Volume of volume of

(mg/mL) stock used Std mg Protein f'L Stondord mg Protein Araw Aadj Curve
perf'L Used Meosured Output Vorlobles Regression results

0.25 125 1000 0.00025 200 0.0500 0.669 0.595 0.0475 m,b 0.083 -0.002
0.125 62.5 1000 0.00013 200 0.0250 0.437 0.363 0.0281 S8m, S8b 0.005 0.002

0.05 25 1000 0.00005 200 0.0100 0.243 0.169 0.0121 i-. se, 0.985 0.003
0.025 25 2000 0.00003 200 0.0050 0.170 0.096 0.0060 F, df 255 4

0.01 5 1000 0.00001 200 0.0020 0.100 0.027 0.0002 sSre9' SSresid 0.002 0.000
0.005 5 2000 0.00001 200 0.0010 0.088 0.014 -0.0008

Regression results are calculated using the function
Blonk 0.074 r'= 0.985 L1NEST

m= 0.083
b= -0.002

Finol vol.
mg protein f'L diluted Vol usome Diluted usomes mg protein/f'L

Araw Aadj. measured f'SOMES prep. (¡L) (¡L) Prep. overo ge mg/f'L mg/mL

Mic 0.008 0.098 0.024 0.000 200 120 0.000 0.000 0.072
Mic 0.008 0.098 0.025 0.000 200 120 0.000
Mic 0.008 0.099 0.025 0.000 200 120 0.000

QC 10 0.104 0.030 0.000 200 1 1 0.000 0.000 0.003
QC 10 0.107 0.034 0.001 200 1 1 0.000
QC 10 0.106 0.032 0.001 200 1 1 0.000
QC100 0.347 0.273 0.021 200 1 1 0.000 0.000 0.104
QC100 0.343 0.269 0.020 200 1 1 0.000
QC100 0.353 0.279 0.021 200 1 1 0.000

Mic 0.08 0.252 0.178 0.013 200 140 8540 0.004 0.005 4.871
Mic 0.08 0.309 0.236 0.018 200 140 8540 0.005
Mic 0.08 0.309 0.235 0.018 200 140 8540 0.005

NYP-Rep2-IVT-WA417 -TK4.xls;
Protein - 6 point curve

2/28/2006;
10:01 AM 10f4



Chemical
9/20/2005 10 RC#4 NYP

# Concentrations
tested

Microsome
8 type Recombim Microsome 10 5 Technician 10 EJB

Replicate
#

NA

mL microsome Dilution Bused
mL total volume
diiution factor

Microsome Dilution Details

Diiution A 0.14 mL microsome Stock used
8.54 mL totai volume

61 dilution factor

Dilution B 7.2 mL microsome Dilution A used
72 mL total voiume
10 dilution factor

Dilution C (if applicabie)

610 total diiution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration diiution added to assa ,m /mL :

4.871465
0.007986

NYP-Rep2-iVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
10:01 AM Page 2 of 4



Assa Date 9/20/2005 Replicale#

Sample 10

Sample type
Fullactivil control

Replicate/Level
1

Back round control

Positive control

Ne ativii Conlrol

RC# NYP

NYP-Rep2-IVT-WA4 17. TK4.xls; Activity calculation

Test Chemical:ID RC# NYP

Nominalloial
'wolume(mL)

,

1-1

1-'

1-3

'.1

,.,
'.3

3-1

3-,

3-3

4.1

4.'

4.3

5.1

5.'

5-3

6-1

,-,

'-3

'.1

,.,

'.3

8.1

8.'

6-3

Aliq Volume (mL)
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0~5
0.5
0.5
0.5
0.5
0,5
0.5
0:5

0.5
0.5
0.5
0.5
0.5
0.5
0:5
0.5
0.5
0.5
05
0.5
0.5
0.5

0:5
0.5
0,5
0.5

0:5
0.5
05
05
0.5
0.5
0.5

0.5
0;5
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5

05
0.5
0;5
0.5

# Concentrations tested 8 Microsome type Recombinan Microsomii 10

Aliq.#
1
,
1
,
1
2
1
,
1
,
1
,
1
,
1
2
1,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
2
1
,
1
,
1
,
1
2
1
,
1
,
1
,
1
,
1
,
1
,
1
2
1
,

Ave OPMfmL
20164.67

13020,946

12575.621

12756.864

19520.461

19433.088

19059.444

19832.388

19169.408

19328.125

18349.577

19080.467

18668.783

19405.378

18894,16

18961,517

20482,64

Volume or substrate
solutionused/assaylub

TotalDPM (mL)
40329,34 1

1
40965.28 1

1
4056.36 1

1
40325.218 1

20282.18

20162.609

201.97205 403.941

225.337 450674

206,5825 413..165

189.34798 378.69596

11915.084 23830.168

12172.277 24344.554

11200.926 22401.852

10967.549 21935_098

18935.868 37871.736

18372.676 36745.352

16193,186 32386.372

16375,62 32751.24

7711953 1542.3906

893.4677 1786,9354

878,1071 1756.2142

4342,626 8685,252

4272.73 8545,46

4476,73 8953.46

26041.892

25151.242

25513.728

39040.922

38866.176

38118.888

39664.776

19857.91 39715.82

38338.816

38656.25

19154.78 38309,56

19207.86 3841572

36699.154

38160,934

37337.566

38810.756

37788.32

37923.034

2/28/2006; 10:01 AM

Calculaie% iumover

total DPM in assay tube
(initial)

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1559502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

5 TeclnicianlD EJB

Calculale !lmo! H20 formed

Total OPM correded for
background (Background

% conversion to product Tubes)
243 39918
2.47 40554
2.44 40153
2.43 39914
0.02 -8
0,03 39
0.02

0.02 -33
1,44 23419
1.47 23933
1.35 21990
1,32 21523
2.28 37460
2,21 36334
1.95 31975
1,97 32340
0.09 1131
0.11 1375
0,11 1345
0.52 8274
0.51 8134
0.54 8542
1.57 25630
1.52 24740
1.54 25102
2.35 38629
2.34 38455
2.30 37707
239 39253
2_39 39304
2.31 37927
2.33 38245
2.31 37898
2,31 38004
2.21 36288
2.30 37749
2.25 36926
2.34 38399
2.28 37377
2.29 37511

rimot~H20 formed
0.0480

0.0488

Volume dilute
microscmes

used in assay Final jprotein) I
tube (mL) assay (mgfmL)
1 0.004
1
1 0.004
1
10.0483

0.0480

0.0000

0.0000

0.0000

0.0000

0.0282

0.0288

0.0264

0.0259

0.0451 0,004

0.0437 0.004

0_0385 0.004

0.0389 0.004

0.0014 0004

0.0017

0.0016

0.0100

0.0098

0.0103

0.0308

0.0298 0004

0.0302 0.004

0.0465 0.004

0.0463 0.004

0.0454 0.004

0.0472 0.004

0.0473 0,004

0,0456 0.004

0.0460 0.004

0.0456 0.004

0.0457 0,004

0,0436 0,004

0.0454 0.004

0.044 0.004

0.0462 0.004

0,0450 0.004

0.0451 0.004

Aromalase activity (nmo
estrogenformedfmg

proteinfmin
0.4008

0.4072

0.4031

0.4007

.0.0001

0.0004

0.0000

-0.0003

0.2351

0.2403

02208

0,2161

0.3761

0.3648

0.3210

0.3247

00114

0.0138

0.0135

0.0831

0.0817

0.0858

0.2573

0.2484
15
15 0.2520

0.3879

0.3861

15
15
15

0.3786

0.3941

0.3946

0.3808

0.3840

0.3805

0,3816

0.3643

0.3790

0.3707

0.3855

0,3753

0.3766

30f4



Assa Date

Test Chemical
9/20/2005 ID RC#4 NYP # Concentrations tested 2

Control Type Portion Average SD

Full activity Beoinning 0.4040 0.0045

Full activity End 0.4019 0.0017

Full activity Overall 0.4030 0.0030

Background Beginning 0.0002 0.000331763

Background End -0.0002 0.000244716

Background Overall 0.0000 0.000299561

Positive Beginning 0.2377 0.0037

Positive End 0.2184 0.0033

Positive Overall 0.2281 0.0115

Negative Beoinnino 0.3705 0.0080

Negative End 0.3229 0.0026

Negative Overall 0.3467 0.0279

Test Substance Level Replicate (test substance) M Log(test substance) Activity
RC#4 NYP 1 1 1.00E-04 -4.00 0.0114
RC#4 NYP 1 2 1.00E-04 -4.00 0.0138
RC#4 NYP 1 3 1.00E-04 -4.00 0.0135
RC#4 NYP 2 1 3.30E-05 -4.48 0.0831
RC#4 NYP 2 2 3.30E-05 -4.48 0.0817
RC#4 NYP 2 3 3.30E-05 -4.48 0.0858
RC#4 NYP 3 1 1.00E-05 -5.00 0.2573
RC#4 NYP 3 2 1.00E-05 -5.00 0.2484
RC#4 NYP 3 3 1.00E-05 -5.00 0.2520
RC#4 NYP 4 1 1.00E-06 -6.00 0.3879
RC#4 NYP 4 2 1.00E-06 -6.00 0.3861
RC#4 NYP 4 3 1.00E-06 -6.00 0.3786
RC#4 NYP 5 1 1.00E-07 -7.00 0.3941
RC#4 NYP 5 2 1.00E-07 -7.00 0.3946
RC#4 NYP 5 3 1.00E-07 -7.00 0.3808
RC#4 NYP 6 1 1.00E-08 -8.00 0.3840
RC#4 NYP 6 2 1.00E-08 -8.00 0.3805
RC#4 NYP 6 3 1.00E-08 -8.00 0.3816
RC#4 NYP 7 1 1.00E-09 -9.00 0.3643
RC#4 NYP 7 2 1.00E-09 -9.00 0.3790
RC#4 NYP 7 3 1.00E-09 -9.00 0.3707
RC#4 NYP 8 1 1.00E-10 -10.00 0.3855
RC#4 NYP 8 2 1.00E-10 -10.00 0.3753
RC#4 NYP 8 3 1.00E-10 -10.00 0.3766

NYP-Rep2-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log(test I Reolicate

Level substance! I 1 I 2 I 3
1 -4.00 2.82 3.43 3.35
2 -4.48 20.61 20.27 21.28
3 -5.00 63.86 61.64 62.55
4 -6.00 96.25 95.81 93.95
5 -7.00 97.80 97.93 94.50
6 -8.00 95.29 94.43 94.69
7 -9.00 90.41 94.06 92.01
8 -10.00 95.68 93.13 93.46

2/28/2006
10:01 AM

Replicate
#

Page 4 of 4



8Assay Date

Test
9/21/2005 Chemical 10 RC#4 NYP

Technician 10 EJB Replicate # 3 Microsome type Recombina Microsome 10 5

Weight of
Aliquot #

1

2
3
4
5

DPM/Aliq.
28804.71
31256.42
31605.91
32366.37
32936.71

# Concentrations
tested

DPM/g
soln.
1405108
1555046
1534267
1578847
1614545

Average DPM/g soln
SO
CV

1537563
79830

5.19

¡.Ci/g soln 0.693

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor

total volume
(mL)

13

100

10

(ASDN) in solution (~ig/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.1749g
9.0994 9

0.562563 ¡.g/g

1) Calculate ¡.g (3HJASDN/g soln. = 0.00784 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln
b. Specific activity of (3HJASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

0.693
25300000

286.4

~ig ASDN/g soln.= ~ig cold ASDN/g soln. + ¡.g (3HJASDN/g soln

0.562563 + 0.00784
0.570403 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.214 ¡.Ci/¡.g ASDN

772012 dpm/nmol

NYP-Rep3-IVT -WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
10:01 AM 1 of 1



Test # Concentrations
Assay Date 9/21/2005 ehemicallD Re#4 NYP tested

Technician
ID EJB Replicate # 3 Microsome type Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.01 Protein stock ID

0.602 0.390 0.200 0.032
0.625 0.402
0.628 0.396

Samples: MicO:008
0.049
0.046
0.042

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein Araw Aadj eurve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.619 0.587 0.0470 m, b 0.082 -0.001
0.125 62.5 1000 0.00013 200 0.0250 0.396 0.364 0.0287 S8m. seb 0.006 0.002
0.05 25 1000 0.00005 200 0.0100 0.195 0.163 0.0123 r'. sey 0.979 0.003

0.025 25 2000 0.00003 200 0.0050 0.117 0.085 0.0059 F. df 184 4
0.01 5 1000 0.00001 200 0.0020 0.033 0.002 -0.0009 SSreg' SSresid 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.046 0.015 0.0001
Regression results are calculated using the function

Blank 0.031 r'= 0.979 L1NEST
m= 0.082
b= -0.001

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

Araw Aadj measured ~SOMES prep. (fL) (flL) Prep. average mg/~L mg/mL

Mic 0.008 0.049 0.017 0.000 200 120 72000 0.001 0.000 0.168
Mic 0.008 0.046 0.015 0.000 200 120 72000 0.000
Mic 0.008 0.042 0.010 0.000 200 120 72000 -0.001
Qe 10 0.056 0.025 0.001 200 1 1 0.000 0.000 0.006
Qe 10 0.059 0.028 0.001 200 1 0.000
Qe10 0.059 0.028 0.001 200 1 0.000
Qe100 0.283 0.252 0.020 200 1 1 0.000 0.000 0.101
Qe100 0.280 0.249 0.019 200 1 1 0.000
Qe100 0.312 0.281 0.022 200 1 0.000
Mic 0.08 0.199 0167 0.013 200 140 0.004 0.004 3.908
Mic 0.08 0.205 0.174 0.013 200 140 0.004
Mic 0.08 0.200 0.169 0.013 200 0.004

NYP-Rep3-IVT-WA417 - TK4.xls;
Protein - 6 point curve

2/28/2006;
10:02 AM 1014



Chemical
9/21/2005 10 RC#4 NYP

# Concentrations
tested

Microsome
8 type Recombim Microsome 10 5 Technician 10 EJB

Replicate
#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.14 mL microsome Stock used
8.54 mL total volume

61 dilution factor

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 dilution factor

Dilution C (if applicable)

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

3.907664
0.006406

NYP-Rep3-IVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
10:02 AM Page 2 of 4



Assa Dale Repficate#

Samplelye
Full activit control

Sack roundconlrol

Positive control

Ne aliVe Control

RC# NYP

9/21/2005

Sample ID

Replicate/Level
1

1-1

1-2

1-3

2-~

2-2

2-3

3-1

3-2

3-3

4-1

4-2

4.3

5-1

5-2

5.3

'.1

'.2

6-3

7-1

7-2

7-3

8-1

8-2

8-3

NYP-Rep3-IVT.WA417. TK4.xls; Activity calculation

Test Chemical 10 RC#4 NYP

Nomìnaltotal
volume (mL)

2

Calculate DPMln aqueousportionaflerext:action

# Concentrations tested 8 Microsome type Recombinan Microsome ID

Allq Volume (mL)

0:5
05
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0,5
0.5
0:5
0.5
0~5
0.5
0.5
0:5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0.5

0:5
0',5
M
0;5
0.5
0~5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0~5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0.5
0.5
0:5
0.5
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5

Aliq.#
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPMlmL
21383.91

13939.741

12548,998

12109.096

12961,577

18446.784

18269.546

17891.923

18666.241

18709.179

17265.781

18019.154

18149,192

16824.191

17450.685

17513.178

17985.332

18290.549

17263.292

Volume of substrate
solulionused/assaytub

Total DPM (mL)
42767.82 1

1
20700.51 41401.22

17599.212 35198.424

17661.712 35323.424

19996927 399,93654

162.49557 364.99114

165.01952 330.03904

178.51381 357.02762

10772.368 21544.736

10707,202 21414.404

9008.726 18017.452

9772,312 19544.624

16477891 32955.782

16067.261 32134.522

15372.678 30745.356

27879.482

656.6729 1313.3458

828,0994 1656.1988

712.2373 1424.4746

4963.035 9926.07

5434.888 10869.776

4166.064 632.128

25097996

24218,192

25923,154

36893.568

36539.092

35783.846

37332.482

37418.358

34531.562

36038.306

36298,384

33648.382

34901.37

35026.356

17766.95 35533.9

35970.664

36581.098

34526.564

2/28/2006; 10:02AM

Calculale% lumover

lotal DPMin assay tube
(initial)

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

153756

153756

153756

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

153756

153755

1537563

5 Technidan ID EJB

Calculate nmol H20 formed

Total DPM corrected for
background (Background

% conversion to product Tubes)
2.78 42405
2.69 41038
2,29 34835
2.30 34960
0.03 37
0,02

0.02 -33
0,02 -6
1.40 21182
1.39 21051
1.17 17654
1.27 19182
2.14 32593
2,09 31772
2.00 30382
1,81 27516
0.09 950
0.11 1293
0,09 1061
0.65 956
0.71 10507
0,54 7969
1.63 24735
1.58 23655
1.69 25560
2.40 36531
2.38 36176
2.33 35421
2.43 36969
2.43 37055
2.25 34169
2.34 35675
2.36 35935
2.19 33285
2.27 34536
2.28 34663
2,31 35171
234 3568
2_38 35218
2.25 34164

nmol JH~O formed
0.0549

0,0532

0.0451

0.0453

0.0000

0.000

0.0000

0.0000

0.0274

0,0273

0.0229

00248

0,0422

0.0412

0.0394

0.0356

0.0012

0.0017

0,0014

0_0124

0.0136

0,0103

0,0320

0,0309

0.0331

0.0473

0.0469

0.0459

0.0479

0.0480

0.0443

0.0462

0.0465

0.0431

0.0447

0.0449

0.0456

0.0461

00469

0.0443

0.003

0.003

0.003

0,003

0003

0,003

0.003

0.003

0.003

0,003

0.003

0.003

0.003

0.003

0.003

0.003

0,003

0.03

0.003

0.03

0.003

0.003

0.003

0.003

0.03

0.003

0.003

Aromatase aclivity (nmo
estrogenformed/m9

proteinfmin
0.5716

0.5532

0.4696

0.4713

0_0005

0,0000
15
15
15
15
15
15

-0.0004

-0.0001

0.2855

0.2838

0.2380

0.2586

0.4394

0.4283

0.4096

0.3709

0.0128

0,0174

0,0143

0.1269

0.1416

0.1074

0.3334

0.3216

0.346

1
15
15
15

0.4924

0.4877

0.4775

0,4984

0-4995

0.4606

0.4809

0.4844

0.4487

0.4656

0.4673

0.4741

0.4800

15 0.4662

0.4605
15

30f4



Assa Date

Test Chemical
9/21/2005 ID RC#4 NYP # Concentrations tested 3

Control Type Portion Average SD

Full activity Beginning 0.5624 0.0130

Full activitv End 0,4704 0.0012

Full activity Overall 0.5164 0.0536

Background Beoinnino 0.0003 0.000333117

Background End -0.0003 0.000257254

Background Overall 0.0000 0.000388402

Positive Beoinnino 0.2847 0.0012

Positive End 0.2483 0.0146

Positive Overall 0.2665 0.0226

Negative Beginning 0,4338 0.0078

Negative End 0.3902 0.0273

Neaative Overall 0,4120 0.0300

Test Substance Level Replicate (test substance) M Log(test substance) Activity
RC#4 NYP 1 1 1.00E-04 -4.00 0.0128
RC#4 NYP 1 2 1.00E-04 -4.00 0.0174
RC#4 NYP 1 3 1.00E-04 -4.00 0.0143
RC#4 NYP 2 1 3.30E-05 -4,48 0.1289
RC#4 NYP 2 2 3.30E-05 -4,48 0.1416
RC#4 NYP 2 3 3.30E-05 -4,48 0.1074
RC#4 NYP 3 1 1.00E-05 -5.00 0.3334
RC#4 NYP 3 2 1.00E-05 -5.00 0.3216
RC#4 NYP 3 3 1.00E-05 -5.00 0.3446
RC#4 NYP 4 1 1.00E-06 -6.00 0.4924
RC#4 NYP 4 2 1.00E-06 -6.00 0.4877
RC#4 NYP 4 3 1.00E-06 -6.00 0,4775
RC#4 NYP 5 1 1.00E-07 -7.00 0.4984
RC#4 NYP 5 2 1.00E-07 -7.00 0,4995
RC#4 NYP 5 3 1.00E-07 -7.00 0,4606
RC#4 NYP 6 1 1.00E-08 -8.00 0,4809
RC#4 NYP 6 2 1.00E-08 -8.00 0,4844
RC#4 NYP 6 3 1.00E-08 -8.00 0.4487
RC#4 NYP 7 1 1.00E-09 -9.00 0.4656
RC#4 NYP 7 2 1.00E-09 -9.00 0.4673
RC#4 NYP 7 3 1.00E-09 -9.00 0,4741
RC#4 NYP 8 1 1.00E-10 -10 00 0,4800
RC#4 NYP 8 2 1.00E-10 -10.00 0,4882
RC#4 NYP 8 3 1.00E-10 -10.00 0,4605

NYP-Rep3-iVT -WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log(test I ReDicate

Level substancel r 1 T 2 I 3

1 -4.00 2,48 3.38 2.7
2 -4,48 24.96 27,43 20.80
3 -5.00 64.57 62.27 66.72
4 -6.00 95.36 94.43 92,46
5 -7.00 96.50 96.73 89.19
6 -8.00 93.12 93.80 86.88
7 -9.00 90.16 90.48 91.81
8 -10.00 92.95 94.54 89.18

2/28/2006
10:02 AM

Replicate
#

Page 4 of 4



Assay Date

Technician 10

Test
9/19/2005 Chemical 10 RC#5 DBA

# Concentrations
tested 8

EJB Replicate # Microsome tvpe Recombina Microsome 10 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0206
0.0206
0.0201
0.0202
0.0201

DPM/Aliq.
DPM/g
soln.
1436660
1637027
1777866
1730515
1764600

Average DPM/g soln
SO
CV

1669334
141226

8.46

¡.Ci/g soln 0.752

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
11.4

total volume
(mL)
11:

dilution
factor rASDNJ in solution (,ig/mL)

1000.00

10.00
1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

9

9
0.560948 ¡.g/g

1) Calculate ¡.g ¡3HJASDN/g soln. = 0.00851 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln
b. Specific activity of rHJASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ¡.g ASDN/g soln.

Formula=a/b*c

0.752
25300000

286.4

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3HJASDN/g soln.

0.560948 + 0.00851
0.569460 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.320 ¡.Ci/¡.g ASDN

839562 dpm/nmol

DBA-Rep1-IVT-WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
9:53 AM 1 of 1



Test # Concentrations
Assay Date 9/19/2005 Chemical ID RC#5 DBA tested 8

echnician
ID EJB Replicate # Microsome type Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.005 BSA) stock (mL) Protein stock ID

0.597 0.368 0.182 0:041 2
0.612 0.371 0.180 0.114 0.054 0.046 0.032
0.564 0.379 0.186 0.110 0.051 0.041 0.032

Samples: Mics 0.008 QC 10 QC100 Mics 0.08
0.121 0.063 0.304 0.238
0.110 0.052 0.312 0.239
0.113 0.055 0.316 0.236

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ML Standard mg Protein Araw Aadj Curve
perML Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.598 0.567 0.0476 m. b 0.087 -0.001
0.125 62.35 1000 0.00012 200 0.0249 0.373 0.342 0.0282 S8m, S8b 0.005 0.001
0.05 25 1000 0.00005 200 0.0100 0.183 0.151 0.0117 r'. se, 0.987 0.002

0.025 2000 0.00003 200 0.0050 0.109 0.078 0.0053 F. df 306 4
0.01 1000 0.00001 200 0.0020 0.053 0.022 0.0005 SSreg, SSresid 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.042 0.011 -0.0004
Regression results are calculated using the function

Blank 0.031 r'= 0.987 L1NEST
m= 0.087
b= -0.001

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

Araw Aadj measured MSOMES prep. (¡L) (¡L) Prep. average mg/ML mg/mL
Mics 0.008 0.121 0.090 0.006 200 120 0.019 0.017 17 .464
Mics 0.008 0.110 0.079 0.005 200 0.016
Mics 0.008 0.113 0.082 0.006 200 0.017

QC 10 0.063 0.032 0.001 200 0.000 0.000 0.004
QC 10 0.052 0.021 0.000 200 0.000
QC10 0.055 0.024 0.001 200 0.000
QC100 0.304 0.273 0.022 200 0.000 0.000 0.114
QC100 0.312 0.280 0.023 200 0.000
QC100 0.316 0.285 0.023 200 1 0.000

Mics 0.08 0.238 0.206 0.016 200 140 0.005 0.005 5.021
Mics 0.08 0.239 0.208 0.017 200 140 0.005
Mics 0.08 0.236 0.205 0.016 200 140 0.005

DBA-Rep1-IVT-WA417 -TK4.xls;
Protein - 6 point curve

2/28/2006;
9:54 AM 10f4



Chemical
9/19/2005 ID RC#5 DBA

# Concentrations
tested

Microsome
8 type Recombim Microsome ID 5 Technician ID EJB

Replicate
#

Microsome Dilution Details

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 3,30E,05
2 t:00Ei05
3 3.30E-06
4 1.QOE-06
5
6
7
8

1.00E-09
1.00E-10

Dilution A 0.14 mL microsome Stock used
8.54 mL total volume

61 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL :

5.021487
0.008232

DBA-Rep1-IVT -WA417 - TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:54 AM Page 2 of4



Assa Date Replicate #

Sample type
Full activit control

Belck round control

PosiUveconlrol

Ne ativeConlrol

RC#5 OBA

9/19/2005

SamplelD

Replicate/Level
1

2-1

2-2

2.3

3-1

3-2

3-3

4-1

4-2

4-3

5-1

5-2

5-3

6-1

6-2

6-3

'-1

'.2

'-3

'-1

'-2

'-3

DBA-Rep1-IVT-WA417- TK4.xls; Activity calculation

Test Chemical'lD RC#5 DBA

NominaltotaJ
volume (mL)

2

1-1

'-2

'.3

Calculate DPM in aqueous portion after eicraclion

#Concenlrationstesled 8 Microsome type Recombinan Microsome ID

Aliq Volume (mL)
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0.5
0:5
0;5
0.5
0.5
0;5
0.5
0.5
0.5
0.5
0.5
0:5
0:5

05
0.5
0,5
0.5
0.5
0..5
0.5
0.5
0.5
0.5
0:5
0.5
0;5
0.5
0.5
0.5

0.5

0.5
0,5
0.5
0~5
0.5
0.5
0.5
0.5
0:5
0.5
0.5
0.5
0:5
0:5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5

Allq.#
1
2
1
2
1
2
,
2
,
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
,
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPMfmL
20289.95

17915.492

18065.009

17981.562

18046.565

18798.976

18332.691

18118.534

17816.637

17357.198

19123.374

18658.626

18363.877

18829.719

18211.771

15584.156

11646.309

18035,643

16763.585

17165.995

17883.414

20495,14

VoJumeofsubstrale
solutionused/assaytub

Totell DPM (mL)
40579.9 1

1
40990.28 1

,
36871.626 1

1
37382,202 1

1
352,57858 1

1
364.86932 1

1
276.77798 1

18435.813

18691.101

175.28929

182.43466

138.38899

180.43237 360.86474

10734.489 21468.978

9357.001 18714.002

9966,109 19932.218

9903.071 1986,142

159.209 31976.418

14823.117 2966.234

17121.141 34242.282

16320.335 32640.67

17982,714 35965,428

35830.984

17117.09 34234.18

36130.018

35963.124

36093.13

37597,952

36665.362

36237.068

35633.274

34714.396

17680.84 35361.68

38246.748

37317,252

36727.754

37659.436

17695.34 35790.68

36423.542

31166.312

2J292,618

36071286

33527.17

34331.99

35766.826

2f28/2006:9:54AM

CalcuJate%tumover

tOlal DPM in assay lube
(initial)

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

166933

1669334

1669334

1669334

1669334

1669334

166933

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

1669334

5 iechnicianlD EJB

Calculale nmol H20 formed

Total OPM corrected for
background (Back9round

%convefsion loproduct Tubes)
2.43 40241
2.46 40652
2.21 36533
2.24 37043
0.02 14
0.02 26
0.02 -62
0.02 22
1.29 21130
1.12 18375
1.9 1959
1.19 19467
1.92 31636
1.78 29307
2.05 33904
1.96 32302
2.15 35627
2.15 35492
2.05 33895
2.16 35791
2.15 35624
2.16 35754
2.25 37259
2.20 36327
2.17 35896
2.13 35295
2,08 34376
2.12 35023
2,29 37908
2.24 36978
2.20 36389
2.26 37321
2.14 35452
2.16 36085
1,67 30830
1.40 22954
2.16 35733
2.01 33168
2.06 33993
2.14 35426

nmol iH20 formed
0.0479

Volume dilute

0.0484

0,0435

0.0441

0.000

0.0000

-0.0001

0.0000

0.0252

0.0219

0.0233

0.0232

0.0377

0.349

0,0404

0.0365

0.0424

0.0423

0.0404

0.042£

0.0424

0.0426

0.044

0.0433

0.0428

0.0420

0.0409

0,0417

00452

0,0440

0.0433

0.045

0.0422

0,0430

0.0367

0.0273

0.0426

0.D95

0.0405

0.0422

Aromalase acüvity (rimo
estrogenformedlmg

proleirimin
0.3662

0.3921

0.3524

0,3573

0.0001

0.0003

-0.0006

0.0002

0.2038

0,1772

0.1890

0.1876

0.3052

0.2827

0.3270

0.3116

0.3437

0.3424

0.3270

0.3452

0.3436

0.349

0.3594

0.3504

0.3463

0.3405

0.3316

0.3378

0,3657

0.3567

0.3510

0.3600

0.3420

0.3481

0,2974

0,2214

0347

0.3201

0.3279

0.3417

30f4



Assa Date

Test Chemical
9/19/2005 ID RC#5 DBA # Concentrations tested

Replicate
#

Control Type Portion Average SD

Full activity Beainning 0.3902 0.0028

Full activitv End 0.3549 0.0035

Full activity Overall 0.3725 0.0205

Background Beginning 0.0002 8.38333E-05

Background End -0.0002 0.000573543

Background Overall 0.0000 0.000401718

Positive Beainnina 0.1905 0.0188

Positive End 0.1884 0.0009

Positive Overall 0.1895 0.0109

Negative Beainnina 0.2939 0.0159

Negative End 0.3193 0.0109

Neaative Overall 0.3066 0.0184

Test Substance Level Replicate (test substance) M Logrtest substance) Activity
RC#5 DBA 1 1 3.30E-05 -4.48 0.3437
RC#5 DBA 1 2 3.30E-05 -4.48 0.3424
RC#5 DBA 1 3 3.30E-05 -4.48 0.3270
RC#5 DBA 2 1 1.00E-05 -5.00 0.3452
RC#5 DBA 2 2 1.00E-05 -5.00 0.3436
RC#5 DBA 2 3 1.00E-05 -5.00 0.3449
RC#5 DBA 3 1 3.30E-06 -5.48 0.3594
RC#5 DBA 3 2 3.30E-06 -5.48 0.3504
RC#5 DBA 3 3 3.30E-06 -5.48 0.3463
RC#5 DBA 4 1 1.00E-06 -6.00 0.3405
RC#5 DBA 4 2 1.00E-06 -6.00 0.3316
RC#5 DBA 4 3 1.00E-06 -6.00 0.3378
RC#5 DBA 5 1 1.00E-07 -7.00 0.3657
RC#5 DBA 5 2 1.00E-07 -7.00 0.3567
RC#5 DBA 5 3 1.00E-07 -7.00 0.3510
RC#5 DBA 6 1 1.00E-08 -8.00 0.3600
RC#5 DBA 6 2 1.00E-08 -8.00 0.3420
RC#5 DBA 6 3 1.00E-08 -8.00 0.3481
RC#5 DBA 7 1 1.00E-09 -9.00 0.2974
RC#5 DBA 7 2 1.00E-09 -9.00 0.2214
RC#5 DBA 7 3 1.00E-09 -9.00 0.3447
RC#5 DBA 8 1 1.00E-10 -1000 0.3201
RC#5 DBA 8 2 1.00E-10 -10.00 0.3279
RC#5 DBA 8 3 1.00E-10 -10.00 0.3417

DBA-Rep1-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician iD EJB

Percent of control values
Logltest I Replicate

Level substancel r 1 T 2 T 3

1 -4.48 92.26 91.91 87.77
2 -5.00 92.68 92.25 92.59
3 -5.48 96.48 94.07 92.96
4 -6.00 91.40 89.02 90.69
5 -7.00 98.16 95.76 94.23
6 -8.00 96.64 91.80 93.4
7 -9.00 79.83 59.44 92.53
8 -10.00 85.94 88.03 91.74

2/28/2006
9:54 AM

Page 4 of 4



Assay Date

Technician 10

Test
9/20/2005 Chemical 10 RC#5 DBA

# Concentrations
tested 8

EJB Replicate # 2 Microsome type Recombina Microsome 10 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0203
0.0201
0.0201
0.0204
0.0202

DPM/Aliq.
30593.51
32880.06
34721.77
34491.64
35075.27

DPM/g
soln.
1507069
1635824
1727451
1690767
1736400

Average DPM/g soln
SO
CV

1659502
93947

5.66

¡iCi/g soln 0.748

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

16.4

total volume
(mL)
16.4

dilution
factor (ASDNJ in solution (¡ig/mL)

1000.00
10.00

1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.1575 9

9.0995 9

0.563175 ¡ig/g

1) Calculate ¡ig eHJASDN/g soln. = 0.00846 ¡ig/g soln.

¡ig/g soln.
a. ~iCi/g soln
b. Specific activity of eHJASDN (¡iCi/mmol)
c_ Molecular wt of ASDN (mg/mmol)

2) Calculate total ¡ig ASDN/g soln.

Formula=a/b*c

0.748
25300000

286.4

~ig ASDN/g soln= ¡ig cold ASDN/g soln. + ¡ig (3HJASDN/g soln.

0.563175 + 0.00846
0.571637 ¡ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡iCilg soln.)/(¡ig ASDN/g soln.)
1.308 ¡iCiI¡ig ASDN

831439 dpm/nmol

DBA-Rep2-IVT -WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
9:55 AM 1 of 1



Test # Concentrations
Assay Date 9/20/2005 ChemicallD RC#5 DBA tested

Technician
ID EJB Replicate # 2 Microsome type Recombinant Microsome 10 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.025 0.01 BSA) stock (mL) Protein stock 10

0:654 0.438 0.239 0'164 0.103 2
0.672 0.432 0.245 0.169 0098
0.680 0.440 0.245 0.177 0.101

Samples: Mic 0.008 QQ OC100
0.098 0.104 0.347
0.098 0.107 0.343
0.099 0.106 0.353

Standard Final
concentration Volume of volume of

(mg/mL) stock used SId mg Protein ~L Standard mg Protein A,~ Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.669 0.595 0.0475 m,b 0.083 -0.002
0.125 62.5 1000 0.00013 200 0.0250 0.437 0.363 0.0281 S8m, S8b 0.005 0.002
0.05 25 1000 0.00005 200 0.0100 0.243 0.169 0.0121 i-. sey 0.985 0.003

0.025 25 2000 0.00003 200 0.0050 0.170 0.096 0.0060 F. df 255 4
0.01 5 1000 0.00001 200 0.0020 0.100 0.027 0.0002 SSreg.SSresid 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.088 0.014 -0.0008
Regression results are calculated using the function

Blank 0.074 i-= 0.985 L1NEST
m= 0.083
b= -0.002

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

A,~ Aadj, measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL
Mic 0.008 0.098 0.024 0.000 200 72000 0.000 0.000 0.072
Mic 0.008 0.098 0.025 0.000 200 72000 0.000
Mic 0.008 0.099 0.025 0.000 200 72000 0.000

OC 10 0.104 0.030 0.000 200 0.000 0.000 0.003
OC 10 0.107 0.034 0.001 200 0.000
OC 10 0.106 0.032 0.001 200 1 0.000
OC100 0.347 0.273 0.021 200 1 0.000 0.000 0.104
OC100 0.343 0.269 0.020 200 1 1 0.000
OC100 0.353 0.279 0.021 200 1 1 0.000
Mic 0.08 0.252 0.178 0.013 200 140 8540 0.004 0.005 4.871
Mic 0.08 0.309 0.236 0.018 200 140 8540 0.005
Mic 0.08 0.309 0.235 0.018 200 140 8540 0.005

DBA-Rep2-IVT-WA417 -TK4.xls;
Protein - 6 point curve

2/28/2006;
9:56 AM 1014



Chemical
9/20/2005 ID RC#5 DBA

# Concentrations
tested

Microsome
8 type Recombim Microsome ID 5 Technician ID EJB

Replicate
#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

1.00E-10

Microsome Dilution Details

Dilution A 0.14 mL microsome Stock used
8.54 mL total volume

61 dilution factor

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 dilution factor

Dilution C (if applicable)

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

4.871465
0.007986

DBA-Rep2-IVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:56 AM Page 2 of 4



Assa Date
Replicate #

Sample type
Full activit control

Back roundconlrol

Positive control

Ne ativeControl

RC#5 DBA

9/20/2005

SamplelD

ReplicaiefLevel
,

'-3

DBA-Rep2-IVT .WA417- TK4,xls: Activity calculation

Test Chemical ID RC#5 DaA

Calculate DPMin aqueous portion after extraction

# Concentralionstesled 8 Microsome type Recombinan Microsome ID

Nominaltolal
volume (mL)

2
Aliq Volume (mL)

0.5
0;5
0.5
0.5
0.5
0.5
0.5

,-,

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-3

4-1

4-2

4.'

5-1

5.2

5-3

'-1

'-2

'-3

7-1

7-2

7-3

'.1

'-2

0.5

0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0;5
0.5
0.5
0:5
0.5
05
0.5
0.5
0.5

0.5
0,5
0.5
0.5

0;5
0,5
0.5
0.5
0.5
0.5
0,5
0:5
05
0.5
05
0.5
0.5
0.5
0.5
0:5
0.5
0.5
0.5
0:5

0.5
0.5

0.5
0.5
0.5
0.5
0.5

Aliq, #
1
2
1
2
1
2
,
2
1
2
1
2
1
2
,
2
1
2
1
2
1
2
1
2
1
2
1
2
1
,
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
,
2
,
2
1
2
1
2
1
2
1
2
1
2
1
2
,
2
1
2
1
2
1
2
1
2

Ave DPMlmL
20164.67

18198.59S

18417.131

18931.488

17578.901

18489.497

18445,548

18500.873

18627.443

16001.709

17375,667

18434.629

18521.422

17565,719

18269.945

17905.592

18184.563

17997.702

17763.217

16902.139

17559.846

17689.744

TotalDPM
40329.34

20482.64 40965.28

20282,18 40564,36

20162.509 40325.218

201.97205 403.9441

225.337 450.674

206.5825 413_165

189.34798 378.69596

11915.084 23830.168

12172.277 24344.554

11200.926 22401852

10967.649 21935.098

18935.868 37871,736

18372.676 36745.352

16193.186 32386.372

16375,62 32751.24

18831.92 37663,84

18364.897 36769,794

3697.196

36834.262

37862.976

35157.802

36978.994

36891_096

37001.746

37254.886

36003.418

18581,93 37163.86

34751,334

36869.258

37042.844

35131,438

36539.89

35811.184

3669.126

35995.404

35526.434

334.278

35119_692

35379.488

Volume or substrate
solutionused/assaytub

(mL)
1
1

2f28/2006;S:56AM

Calculate%tumover

tolalDPMin assay tube
(initial)

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

1659502

5 TeclnidanlD EJ.

Calculate nmol H20 formed

Total DPM corrected ror
back9round(Background

% conversion 10 product Tubes)
2.43 39918
2.47 40564
2.44 40153
2043 39914
0_02 -8
0.03 39
002

0,02 -33
1.44 23419
1.47 23933
1.5 21990
1,32 21523
2.28 37460
2.21 36334
1.95 31975
1.97 32340
2.27 37252
2,22 36358
219 35986
2.22 36423
2.28 37451
2.12 34746
2.23 36567
2.22 36479
2.23 36590
2.24 36843
2.17 35592
2.24 36752
2.09 34340
2.22 36458
2.23 361
2.12 34720
2,20 36128
2,16 36400
2.19 35958
2.17 35584
2.14 35115
2,04 33393
2,12 34708
2.13 34968

nmoiiH20formed
0.0480

Volume dilute
microsomes

used in assay Final (prOI'iinl i Incubation
tube (mL) assay (mg/mL) lime (min)

0.004 15

0.0488 0.004

0.0483

0.0480

0.0000

00000

0.0000

0.0000

0.0282 0.004

0.0288 0.004

0,026 0,004

0.0259 0.004

0.0451 0.004

0.0437 0.004

0.0385 0.004

0.0389 0.004

0.0448 0.004

0.0437 0004

0_0433

0.0438

0.0450

0.0418

00440

0.0439

0.0440

0.0443

0.0428

0.0442

0.0413

0.0438

0.0441

0.0418

0.0435

0.0426

0.0432

0.0428

0.0422

0.0402

0.0417

0.0421

Aromatasa activily (nmo
aslrogenformedlmg

protein!min
004008

0.4072

0,4031

0.4007

-0.0001

00004

0,0000

-0.0003

0.2351

0.2403

0.2208

0,2161

0.3761

0.3648

0.3210

0.3247

0.3740

0.3650

0.3613

0.3657

0.3760

0,3489

0.3671

0.3663

0.3674

0,3699

0.3574

0.3690

0.34

0.3660

0.3678

0.3486

0.3627

03554

0.3610

0.3573

0.3526

0,3353

0.3485

0.3511

30r4



Assa Date

Test Chemical
9/20/2005 ID RC#5 DBA # Concentrations tested 2

Control Type Portion Average SD

Full activity Beqinninq 0.4040 0.0045

Full activity End 0.4019 0.0017

Full activity Overall 0.4030 0.0030

Background Beginning 0.0002 0.000331763

Background End -0.0002 0.000244716

Background Overall 0.0000 0.000299561

Positive Beqinninq 0.2377 0.0037

Positive End 0.2184 0.0033

Positive Overall 0.2281 0.0115

Negative Beqinning 0.3705 0.0080

Negative End 0.3229 0.0026

Neqative Overall 0.3467 0.0279

Test Substance Level Replicate (test substance) M Logrtest substance) Activity
RC#5 DBA 1 1 1.00E-04 -4.00 0.3740
RC#5 DBA 1 2 1.00E-04 -4.00 0.3650
RC#5 DBA 1 3 1.00E-04 -4.00 0.3613
RC#5 DBA 2 1 3.30E-05 -4.48 0.3657
RC#5 DBA 2 2 3.30E-05 -4.48 0.3760
RC#5 DBA 2 3 3.30E-05 -4.48 0.3489
RC#5 DBA 3 1 1.00E-05 -5.00 0.3671
RC#5 DBA 3 2 1.00E-05 -5.00 0.3663
RC#5 DBA 3 3 1.00E-05 -5.00 0.3674
RC#5 DBA 4 1 1.00E-06 -6.00 0.3699
RC#5 DBA 4 2 1.00E-06 -6.00 0.3574
RC#5 DBA 4 3 1.00E-06 -6.00 0.3690
RC#5 DBA 5 1 1.00E-07 -7.00 0.3448
RC#5 DBA 5 2 1.00E-07 -7.00 0.3660
RC#5 DBA 5 3 1.00E-07 -7.00 0.3678
RC#5 DBA 6 1 1.00E-08 -8.00 0.3486
RC#5 DBA 6 2 1.00E-08 -8.00 0.3627
RC#5 DBA 6 3 1.00E-08 -8.00 0.3554
RC#5 DBA 7 1 1.00E-09 -9.00 0.3610
RC#5 DBA 7 2 1.00E-09 -9.00 0.3573
RC#5 DBA 7 3 1.00E-09 -9.00 0.3526
RC#5 DBA 8 1 1.00E-10 -10.00 0.3353
RC#5 DBA 8 2 1.00E-10 -10.00 0.3485
RC#5 DBA 8 3 1.00E-10 -10.00 0.3511

DBA-Rep2-IVT-WA417- TK4.xls
Resulls Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Logltest I Reollcate

Level substancel I 1 I 2 I 3
1 -4.00 92.82 90.59 89.66
2 -4.48 90.75 93.31 86.57
3 -5.00 91.11 90.89 91.17
4 -6.00 91.80 88.68 91.57
5 -7.00 85.56 90.84 91.27
6 -8.00 86.51 90.02 88.20
7 -9.00 89.59 88.66 87.49
8 -10.00 83.20 86.48 87.13

2/28/2006
9:56 AM

Replicate
#
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Assay Date

Technician ID

Test
9/21/2005 ChemicallD RC#5 DBA

# Concentrations
tested 8

EJB Replicate # 3 Microsome tvpe Recombina Microsome ID 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0205
0.0201
0.0206
0.0205
0.0204

DPM/g
soln.
1405108
1555046
1534267
1578847
1614545

Average DPM/g soln
SD
CV

1537563
79830

5.19

¡.Ci/g soln 0.693

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

13

total volume
(mL)

13

dilution
factor (ASDN) in solution (~ig/mL)

1000.00
10.00
1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.1749 9

9.0994 9

0.562563 ¡.g/g

1) Calculate ¡.g ¡3HJASDN/g soln. = 0.00784 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln
b. Specific activity of (3HJASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ¡.g ASDN/g soln.

Formula=a/b*c

0.693
25300000

286.4

¡.g ASDN/g soln= ¡.g cold ASDN/g soln. + ¡.g ¡3HJASDN/g soln.

0.562563 + 0.00784
0.570403 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.214 ¡.Ci/¡.g ASDN

772012 dpm/nmol

DBA-Rep3-IVT -WA417 -TK4.xls;
Substrate Specific Activity

2/28/2006;
9:56 AM 1 of 1



Test # Concentrations
IAssay Date 9/21/2005 ChemlcallD RC#5 DBA tested

Technician
ID EJB Replicate # Microsome tvne Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.025 0.01 0.005 Blanks BSA) stock (mL) stock i D

0.602 0.390 0.032 0.054 0.035 2
0.625 0.402 0.042 0.032
0,628 0.396 0.042 0,027

Samples: MicO,008 QC 10
0.049 0.056
0.046 0.059
0.042 0:059 0.200

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein Araw Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.619 0.587 0.0470 m, b 0.082 -0.001
0.125 62.5 1000 0,00013 200 0.0250 0.396 0.364 0.0287 S8m. S8b 0.006 0.002
0.05 25 1000 0.00005 200 0.0100 0.195 0.163 0.0123 ,2, se, 0.979 0.003

0.025 25 2000 0.00003 200 0.0050 0.117 0.085 0.0059 F, df 184 4
0.01 5 1000 0.00001 200 0.0020 0.033 0.002 -0.0009 SSregl SSresjd 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.046 0.015 0.0001
Regression results are calculated using the function

Blank 0.031 ,2= 0.979 L1NEST
m= 0.082
b= -0.001

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

A,~ Aadj. measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL
Mic 0.008 0.049 0.017 0.000 200 120 72000 0.001 0.000 0.188
Mic 0.008 0.046 0.015 0.000 200 120 72000 0.000
Mic 0.008 0.042 0.010 0.000 200 120 72000 -0.001

QC 10 0.056 0.025 0.001 200 1 1 0.000 0.000 0.006
QC 10 0.059 0.028 0.001 200 1 0.000
QC 10 0.059 0.028 0.001 200 1 0.000
QC100 0.283 0.252 0.020 200 0.000 0.000 0.101
QC100 0.260 0.249 0.019 200 0.000
QC100 0.312 0.281 0.022 200 0.000
Mic 0.08 0.199 0.167 0.013 200 0.004 0.004 3.908
Mic 0.08 0.205 0.174 0.013 200 0.004
Mic 0.08 0.200 0.169 0.013 200 0.004

DBA-Rep3-IVT -WA417 - TK4.xls;
Protein - 6 point curve

2/28/2006;
9:57 AM 10f4



Assa Date

Chemical
9/21/2005 ID RC#5 DBA

# Concentrations

tested
Microsome

8 type Recombim Microsome ID 5 Technician ID EJB
Replicate

# 3

NA

mL microsome Diution Bused
mL total volume
dilution factor

Test Chemical Concentrations
Level Finai Concentration (M)

1 1.00E-04
2 3.30E,05
3 1iQQE105
4 1.00E20ô
5 1.00E-07
6 1.00EOS
7 1.00Et09
8 1.00E'10

Microsome Diiution Details

Dilution A 0.14 mL microsome Stock used
8.54 mL total volume

61 dilution factor

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 dilution factor

Dilution C (if applicable)

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

3.907664
0.006406

DBA-Rep3-IVT -WA417 - TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:57 AM Page 2 of4



Assa Date

Sample type
Full activit control

Back round control

Positrveconirol

Ne alive Control

RC#5 DBA

9121/2005

SamplelD

Replicate/Level
1

1-1

1-2

1-3

2-1

2-2

2-3

3-1

3-'

3-3

4-1

4.2

4-3

S-1

S.2

5-3

6-1

6-2

'-3

7-1

7-2

7-3

8-1

'-2

,-,

DBA-Rep3-IVT-WA417-TK4.xls; Activity calculalion

Test ChemicallD RC#5 DBA

Nominal total
volume (mL)

,

Calculate DPM in aqueous portion after extraction

#Conceritralionslesled 8 Microsome type Recombinan Microsome ID

Aliq Volume (mL)
0.5
0.5
0.5
0.5
0:5
0.5
0:5
0.5
0.5
0.5
0.5
0_5
0.5
O.S
0.5
0:5
0.5
0,5
0.5
0;5
0.5
0.5
0.5
0.5
0_5
0.5
O.S
0.5
0:5

0_5
0;5
0.5
0.5
O.S
O.S
0.5
0.5
0.5
0.5
O.S
O.S
O.S
0.5
0.5
0.5

O.S
0.5
05
0.5
O.S
0:5

as
0.5
0.5
0;5
0.5
0.5
0:.5
O.S
0,5
0.5
0.5
0.5
0.5
0;5
0.5

Aliq, #
1
2
1
2
1
2
1
,
1
2
1
2
1
2
1
2
,
2
1
2
1
2
1
2
1
2
1
2
1
,
1
2
1
2
1
2
1
2
1
,
1
,
1
,
1
2
1
2
1
,
1
,
1
,
1
2
1
2
1
2
1
,
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
,

Ave DPMlmL
21383,91

13939.741

16818.346

16003,606

16476.537

17534,368

17000.408

17274.406

17867.906

17145,364

16517.207

17446.819

15601.688

17480.929

16528.597

1598.177

17042,745

16776.595

16921.491

16956.894

16105.021

16011.308

15319.129

Volume of substrate
solution used/assay tub

Total DPM (mLl
42767.82

20700,61 41401.22

17599.212 35198.424

17661.712 35323.424

199.96927 399.93854

182.49557 364.99114

165,01952 330,03904

178.51381 357,02762

10772.368 21544.736

10707,202 21414.404

9008.726 16017.452

9772.312 1954,624

15477891 32955,782

16067.261 32134.522

15372.678 30745.356

27879.482

33636.692

16a3.49 3366.98

32007.212

32953.074

35068.736

34000.816

34548.812

35735_812

34290_768

17353.17 34706.34

33034.414

34893.638

33203.376

34961,858

33057.194

1Ga7771 33755.42

33896.354

34085.49

33553.19

33842.982

33913.788

32210.042

32022,616

30638.256

212612006; 9:57AM

Calculate%lumover

total DPM in assay tube
(initial)

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

1537563

153756

153756

1537563

1537563

1537563

1537563

153756

1537563

1537563

1537563

1537563

153756

1537563

1537563

1537563

1537563

1537563

1537563

1537563

5 TedinidanlD EJ'

Calculatii nmol H20formed

Tolal DPM corrected for
background (8ackground

% conviirsion to product Tubes)
2.78 42405
2.69 41038
2.29 34835
2.30 34960
0,03 37
0.02

0.02 -33
0.02 -6
1.40 21182
1.39 21051
1.17 17654
1.27 19162
2.14 32593
2.09 31772
2.00 30382
1.61 27516
2.19 33274
2.19 33298
2.08 31644
2.14 32590
2.26 34706
2.21 338
2.25 34186
2.32 35373
2.23 33928
2.26 34343
2.15 32671
2.27 34531
2.16 32840
2.27 34599
2.15 32694
2,20 33392
2.20 33533
2.22 33722
2.18 33190
2.20 33480
2.21 33551
209 31847
2.08 31660
1.99 30275

Replicate # 

nmoiJH20 formed
0.0549

0.0532

0.0451

00453

00000

0.0000

0.0000

0.0000

0.0274

0.0273

0,0229

0.0248

0.0422

0.0412

0.0394

0.0356

0.0431

0.0431

0.0410

0.0422

0.0450

0.0436

0,0443

0,0458

0.0439

0.0445

0.0423

0,0447

0.0425

0.048

0.0423

0.0433

0.0434

0.0437

0.0430

0.0434

0.0435

0.0413

0,0410

0.0392

Volume dilute
:Ticrosomes

used in assay Final lproteÎn¡ ¡
tube (mL) assay (rngfmL)

0.003

Aromatase activity (nmo
Incubation estrogenformedlmg
lime (min) proteinlmin

0.5716

0,003

0.003

0.003

0.003

0.003

0.003

0,003

0.003

0.003

0.003

0.003

0.003

0_003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0,003

0.003

0.003

0.003

0.003

0,003

0.003

0.003

0.5532

0.4696

0.4713

0.0005

0.0000

-00004

-0.0001

15 0.2855
1S

0.2838

0.2380

0.2586

0.439

0.4283

0.4096

0.3709

0.4485

0.4469

0.4266

0.4393

0.4678

0.4534

0.4608

0.4768

0.4574

04630

0.4404

0.4655

0.4427

0.4664

0.4407

0.4501

0.4520

0.4546

0.4474

0.4513

0.4523
15

0.4293

15 0.4268

0.4081

30f4



Assa Date

Test Chemical
912112005 ID RC#5 DBA # Concentrations tested 3

Control Type Portion Average SD

Full activity Beainning 0.5624 0.0130

Full activitv End 0.4704 0.0012

Full activity Overall 0.5164 0.0536

Background Beginnina 0.0003 0.000333117

Background End -0.0003 0.000257254

Background Overall 0.0000 0.000388402

Positive BeQinnina 0.2847 0.0012

Positive End 0.2483 0.0146

Positive Overall 0.2665 0.0226

Negative Beginnina 0.4338 0.0078

Negative End 0.3902 0.0273

Neaative Overall 0.4120 0.0300

Test Substance Level Replicate (test substance) M Log (test substance) Activity
RC#5 DBA 1 1 1.00E-04 -4.00 0.4485
RC#5 DBA 1 2 1.00E-04 -4.00 0.4489
RC#5 DBA 1 3 1.00E-04 -4.00 0.4266
RC#5 DBA 2 1 3.30E-05 -4.48 0.4393
RC#5 DBA 2 2 3.30E-05 -4.48 0.4678
RC#5 DBA 2 3 3.30E-05 -4.48 0.4534
RC#5 DBA 3 1 1.00E-05 -5.00 0.4608
RC#5 DBA 3 2 1.00E-05 -5.00 0.4768
RC#5 DBA 3 3 1.00E-05 -5.00 0.4574
RC#5 DBA 4 1 1.00E-06 -6.00 0.4630
RC#5 DBA 4 2 1.00E-06 -6.00 0.4404
RC#5 DBA 4 3 1.00E-06 -6.00 0.4655
RC#5 DBA 5 1 1.00E-07 -7.00 0.4427
RC#5 DBA 5 2 1.00E-07 -7.00 0.4664
RC#5 DBA 5 3 1.00E-07 -7.00 0.4407
RC#5 DBA 6 1 1.00E-08 -8.00 0.4501
RC#5 DBA 6 2 1.00E-08 -8.00 0.4520
RC#5 DBA 6 3 1.00E-08 -8.00 0.4546
RC#5 DBA 7 1 1.00E-09 -9.00 0.4474
RC#5 DBA 7 2 1.00E-09 -9.00 0.4513
RC#5 DBA 7 3 1.00E-09 -9.00 0.4523
RC#5 DBA 8 1 1.00E-10 -10.00 0.4293
RC#5 DBA 8 2 1.00E-10 -10.00 0.4268
RC#5 DBA 8 3 1.00E-10 -10.00 0.4081

DBA-Rep3-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log(test I Reoicate

Level substancel r 1 T 2 I 3
1 -4.00 86.85 86.92 82.60
2 -4.48 85.07 90.59 87.80
3 -5.00 89.24 92.33 88.56
4 -6.00 89.65 85.28 90.14
5 -7.00 85.72 90.31 85.34
6 -8.00 87.16 87.53 88.03
7 -9.00 86.64 87.39 87.58
8 -10.00 83.13 82.64 79.03

212812006
9:57 AM

Repiicate
#

Page 4 of 4



Assay Date

Technician ID

Test
8/3/2005 Chemical ID RC#6 FRM

# Concentrations
tested 8

EJB Replicate # Microsome type Recombina Microsome ID 5

Aliquot #
1

2
3
4
5

Weight of
aliquot

DPM/g
soln.
1351727
1436428
1547093
1553207
1531119

Average DPM/g soln
SD
CV

1483915
87678

5.91

.iCi/g soln 0.668

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

14

total volume
(mL)

14

dilution
factor (ASDNJ in solution (.ig/mL)

1000.00
10.00

1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.3306 9

9.2077 9

0.563831 .ig/g

1) Calculate ll9 (3HJASDN/g soln. = 0.00757 ll9/9 soln.
ll9/9 soln.

a. ~iCi/g soln

b. Specific activity of (3H)ASDN (llCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ll9 ASDN/g soln

Formula=a/b*c

0.668
25300000

286.4

ll9 ASDN/g soln.= ll9 cold ASDN/g soln. + ~ig (3HJASDN/g soln.

0.563831 + 0.00757
0.571398 ll9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (llCi/g soln.)/(ll9 ASDN/g soln)
1.170 llCi/ll9 ASDN

743778 dpm/nmol

FRM-Rep1-IVT-WA417-TK4.xls;
Substrate Specific Activity

2/28/2006;
9:37 AM 1 of 1



Test # Concentrations

IAssay Date 81312005 Chemical ID RC#6 FRM tested

TeChnician
ID EJB Replicate # Microsome tvoe Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.005 BSA) stock (mL) Protein stock ID

0.505 0.047 2
0.510 0.045 0.030
0.504 0,044 0.030

Samples: Microsomes QU QC 100
0.038 0.059 0.288
0,039 0.060 0.288
0.040 0.060 0.282

Standard Final
concentration Volume of volume of

(mglmL) stock used Std mg Protein ~L Standard mg Protein A,~ Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.506 0.477 0.0424 m,b 0.090 -0.001
0.125 62.5 1000 0.00013 200 0.0250 0.306 0.277 0.0243 S8m. S8b 0.005 0.001
0.05 1000 0.00005 200 0.0100 0.161 0.131 0.0112 t', se, 0.991 0.001

0.00003 200 0.0050 0.100 0.071 0.0057 F, df 348 3
0.01 0.00001 200 0.0020 0.049 0.019 0.0010 SSreg, SSresid 0.000 0.000

0.005 0.00001 200 0.0010 0.045 0.015 0.0007
Regression results are calculated using the function

Blank 0.030 t'; 0.991 L1NEST
m; 0.090
b; -0.001

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg proteinl~L

A,~ Aadj. measured ~SOMES prep. (fL) (~L) Prep. average mgl~L mglmL

Microsomes 0.038 0.009 0.000 200 72000 0.000 0.001 0.570
Microsomes 0.039 0.010 0.000 200 0.001
Microsomes 0.040 0.010 0.000 200 0.001

QC 10 0.059 0.029 0.002 200 0.000 0.000 0.010
QC 10 0.060 0.031 0.002 200 0.000
QC 10 0.060 0.031 0.002 200 0.000

QC 100 0.288 0.258 0.023 200 0.000 0.000 0.113
QC 100 0.288 0.258 0.023 200 0.000
QC 100 0.282 0.253 0.022 200 0.000

FRM-Rep1-IVT -WA417- TK4.xls;
Protein - 5 point curve

2128/2006;
9:38 AM 10f4



Chemical
8/3/2005 ID RC#6 FRM

# Concentrations
tested

Microsome
8 type Recombim Microsome tD 5 Technician ID EJB

Replicate
#

Microsome Dilution Details

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 3. 33Ec05
2 1.00E-05
3 3.30Ec06
4 1.0-06
5
6
7
8

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

0.570003
0.00095

FRM-Rep1-IVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:38 AM Page 2 of 4



ssa Dale

Samplelype
Full activit control

Back round control

Positivecontrol

Ne ativeConlrol

RC#6 FRM

8//2005

SamplelD

ReplicateLevel
1

1.1

1-'

1-3

'-1

2-'

2-3

3-1

3-,

3-3

'-1

4-2

4-3

5-1

,-,

,-3

..,

..,
'.3

'.1

'-2

'-3

6.1

..,
6-3

FRM-Rep1-IVT-WA417-TK4,xls: Activity calculation

Test ChemicallD RC#6 FRJ

Nominaltotat
volume (mL)

,

Calculate DPM in aqueous portion after extraction

# Concentrations tesled 8 Microsome type Recombinan Microsome ID

AJiq Volume (mL)
05
0_'
a.'
0,5
0,5
a.'
0.5
a.'
0.5
a.'
0,5
a.'
0:5
0.5
a.'
0.5
a.'
0.5
a.'
0;5
0.'
0.'
0'
a.'
a.'
0.5

05
0.'
0:5
05
0_'
a.'
0.5
a.'
a.'
0.'
a.'
0.'

0,5
as
0.5
a.'
0_5
0.5
0.5

05
0.5
0.5
0.5
0.5
0.5
a.'
a.'
0_'
0,5
a.'
0.'
0.5
0.5
0.5
0.5

Aliq.#
1
,
1
,
1
,
1
,
1
2
1
2
1
2
1
,
1,
1
,
1
,
1
,
1
,
1
2
1
,
1
,
1
,
1
,
1
,
1
,
1
2
1
2
1,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
,
,
1,
1
2

Ave DPM/mL
15266.221

10962,453

11227_105

11485_976

13262.139

13378.998

13846498

12595,593

12706.342

12124.354

12339,547

13099,774

13434_116

13316.566

13115.769

Total DPM
30532.442

16910.509 33821.018

14430.314 28860.628

14518.016 29236,032

263.6145 527.229

238.9892 4779784

136.83867 27367734

161.67491 323.34982

5955.904 11911.808

5617.922 11235.844

7317.662 14635,324

7172.531 14345.062

9258,242 18516,484

897354 17947.088

12900.865 25801.73

14107.431 28214.862

730.6859 1461.3718

7703.741 15407.482

7486.932 14973_864

4624.44 9248.8

4664.542 9329.084

4666.682 9333.364

6655_397 13310.794

6519.353 13038.706

665,344 13330.688

21924.906

22454.21

22971952

26524.278

26757.996

27692.99

25191-86

25416.684

24248.708

24679.094

26199,548

26868,236

26633.132

26231.538

12919.82 25839.64

Volume of substrate
solut.onusedlassaytub

(mL)

2/28/2006: 9:38AM

Calculate % iumover

totaIDPM in assay tube
(initial)

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

1483915

5 TechniclarlD

% conversion to producl
2.05

2.28

1.94

1.97

0.04

0.03

0.02

0.02

0.80

0.76

0.99

0.97

1.25

1.21

1.74

1.90

0.10

1.04

1.01

0.62

0.63

0.63

0.90

0.88

0.90

1.48

1.51

1.55

1.79

1_80

1.87

1.70

1.71

1.63

1,66

1.77

1.81

1.79

1.77

1.4

EJB

Calculale nmol H2D formed

Total DPM corrected for
background (Background

Tubes)
30132

33420

28460

268'

127

"
.127

-"

11511

10835

14235

1395

18116

17547

25401

27814

1061

15007

14573

6846

8929

8933

12910

12638

12930

21524

22054

22571

26124

26357

27292

24791

25016

23848

24279

25799

26468

26233

25831

25439

Replicate # 

nmoiJH20 rormed
0.0405

0.0449

0.038

0.0388

0.0002

0.0001

.0.0002

.(,0001

0.0155

0.0146

0.0191

0.0187

0.0244

0.0236

0.0342

0.0374

0,0014

0.0202

0.0196

0.0119

0.0120

0.0120

0,0174

00170

0.0174

0.0289

0.0297

0.0303

0.0351

0.0354

0.0367

0.0333

0.0336

0.0321

00326

0.0347

0.0356

0.0353

0.0347

0.0342

Volume dilute
mÎcrosomes

used in assay Finallproteinji Incubaiion
tube (mL) assay (mgfmL) time (min)

0,000

0.00

0.000

0.00

0.000

0.000

0.000

Aromatase activity (nmo
estrogenformedlmg

proteinlmin
2.8429

3.1532

26852

2.7206

0.0120

0.0073

-0.0120

-0.0073

1,0861

1.022

1.3430

1.3157

1.7092

1.6555

2.3966

2.6243

0.1001

1.4159

1.3750

0.8348

0,6424

0.8428

1.2181

1.1924

1.2200

2.0308

2.0808

2.1296

2.4648

2A868

2.5750

2.3390

2,3603

2.2501

2.2907

24341

2,4972

2.4750

2.4371

2.4002

30f4



Assa Date

Test Chemical
8/3/2005 10 RC#6 FRM # Concentrations tested

Replicate
#

Control Type Portion Average SO

Full activity Beoinning 2.9981 0.2194

Full activitv End 2.7029 0.0250

Full activity Overaii 2.8505 0.2128

Background Beginnino 0.0096 0.003285764

Background End -0.0096 0.00331391

Background Overall 0.0000 0.01143918

Positive Beainnina 1.0542 0.0451

Positive End 1.3294 0.0194

Positive Overall 1.1918 0.1614

Negative Beainnina 1.6824 0.0380

Negative End 2.5104 0.1610

Negative Overall 2.0964 0.4875

Test Substance Level Replicate ¡test substance) M Logltest substance) Activity
RC#6 FRM 1 1 3.33E-05 -4.48 0.1001
RC#6 FRM 1 2 3.33E-05 -4.48 1.4159
RC#6 FRM 1 3 3.33E-05 -4.48 1.3750
RC#6 FRM 2 1 1.00E-05 -5.00 0.8348
RC#6 FRM 2 2 1.00E-05 -5.00 0.8424
RC#6 FRM 2 3 1.00E-05 -5.00 0.8428
RC#6 FRM 3 1 3.30E-06 -5.48 1.2181
RC#6 FRM 3 2 3.30E-06 -5.48 1.1924
RC#6 FRM 3 3 3.30E-06 -5.48 1.2200
RC#6 FRM 4 1 1.00E-06 -6.00 2.0308
RC#6 FRM 4 2 1.00E-06 -6.00 2.0808
RC#6 FRM 4 3 1.00E-06 -6.00 2.1296
RC#6 FRM 5 1 1.00E-07 -7.00 2.4648
RC#6 FRM 5 2 1.00E-07 -7.00 2.4868
RC#6 FRM 5 3 1.00E-07 -7.00 2.5750
RC#6 FRM 6 1 1.00E-08 -8.00 2.3390
RC#6 FRM 6 2 1.00E-08 -8.00 2.3603
RC#6 FRM 6 3 1.00E-08 -8.00 2.2501
RC#6 FRM 7 1 1.00E-09 -9.00 2.2907
RC#6 FRM 7 2 1.00E-09 -9.00 2.4341
RC#6 FRM 7 3 1.00E-09 -9.00 2.4972
RC#6 FRM 8 1 1.00E-10 -10.00 2.4750
RC#6 FRM 8 2 1.00E-10 -10.00 2.4371
RC#6 FRM 8 3 1.00E-10 -10.00 2.4002

FRM-Rep 1-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 5 Technician 10 EJB

Percent of control values
Log(test I Replicate

Level substance! I 1 I 2 T 3
1 -4.48 3.51 49.67 48.24
2 -5.00 29.29 29.55 29.57
3 -5.48 42.73 41.83 42.80
4 -6.00 71.24 73.00 74.71
5 -7.00 86.47 87.24 90.34
6 -8.00 82.06 82.80 78.94
7 -9.00 80.36 85.39 87.61
8 -10.00 86.83 85.50 84.20

2/28/2006
9:38 AM

Page 4 of 4



Assay Date

Test
8/5/2005 Chemical 10 RC#6 FRM

Technician 10 EJB Replicate #

# Concentrations
tested 8

2 Microsome type Recombina Microsome 10 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0203
0,0201
0.0201
0.0195
0.0198

DPM/Aliq.
30495.19

33417.8
34409.48

36096.1
36785.36

DPM/g
soln.
1502226
1662577
1711914
1851082
1857846

Average DPM/g soln
SO
CV

1717129
147420

8.59

¡.Ci/g soln 0.773

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor

total volume
(mL)
16.7

100

10

(ASDNJ in solution (¡.g/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.2966 9

9.1704 9

0.562719 ¡.g/g

1) Calculate ¡.g (3HJASDN/g soln. = 0.00876 ¡.g/g soln.
¡.g/g soln.

a. ¡.Cifg soln

b. Specific activity of (3HJASDN (¡.Cifmmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

0.773
25300000

286.4

¡.g ASDN/g soln= ¡.g cold ASDN/g soln. + ¡.g eHJASDN/g soln.

0.562719 + 0.00876
0.571475 ¡.g ASDN/g soln

3) Calculate Solution Specific Activity

= (¡.Cifg soln.)/(¡.g ASDN/g soln)
1.353 ¡.Cif¡.g ASDN

860556 dpm/nmol

FRM-Rep2-IVT -WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
9:39 AM 1 of 1



Test # Concentrations
"ssay Date 8/5/2005 Chemical ID RC#6 FRM tested 8

Technician
ID EJB Replicate # 2 Microsome tVD8 Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.025 M1 0.005 Blank BSA) stock (mL) Protein stock ID

0.491 0.332 0.159 0.104 0.053 0.043 0.036 2
0.562 0.343 0.161 0.101 0.057 0.045 0.033
0.474 0.329 0.174 0.106 0.063 0.048 0.037

Samples: Microsomes QC10 QC 100
0.048 0.061 0.285
0.053 0.064 0.276
0.050 0.065 0.290

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,_ Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.509 0.473 0.0392 m,b 0.083 0.000
0.125 62.5 1000 0.00013 200 0.0250 0.334 0.299 0.0247 S8m. S8b 0.002 0.000
0.05 25 1000 0.00005 200 0.0100 0.165 0.130 0.0106 r", sey 0.998 0.001

0.025 25 2000 0.00003 200 0.0050 0.104 0.068 0.0055 F, df 1273 3
0.01 5 1000 0.00001 200 0.0020 0.058 0.022 0.0016 SSreg,SSresid 0.000 0.000

0.005 5 2000 0.00001 200 0.0010 0.046 0.010 0.0006
Regression results are calculated using the function

Blank 0035 r"= 0.998 L1NEST
m= 0.083
b= 0.000

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

Araw Aadj. measured ~SOMES prep. (iL) (iL) Prep. average mg/~L mg/mL

Microsomes 0.048 0.013 0.001 200 120 0.002 0.003 3.066
Microsomes 0.053 0.018 0.001 200 120 0.004
Microsomes 0.050 0.014 0.001 200 120 0.003

QC 10 0.061 0.026 0.002 200 200 0.000 0.000 0.011
QC 10 0.064 0.029 0.002 200 200 0.000
QC 10 0.065 0.030 0.002 200 200 200 0.000

QC 100 0.285 0.250 0.021 200 200 200 0.000 0.000 0.102
QC 100 0.276 0.241 0.020 200 200 200 0.000
QC 100 0.290 0.255 0.021 200 200 200 0.000

FRM-Rep2-IVT-WA417 -TK4.xls;
Protein - 5 point curve

2/28/2006;
9:40 AM 10f4



Chemical
8/5/2005 ID RC#6 FRM

# Concentrations
tested

Microsome
8 type Recombim Microsome ID 5 Technician ID EJB

Replicate
#

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 3.30E'05
2 1.00E-05
3 3.30E-06
4 1.00E-06
5 LOOEë07
6
7
8

Microsome Dilution Details

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL :

3.065756
0.00511

FRM-Rep2-IVT -WA417 - TK4.xls
Microsome & Chemical Dilutions

2/28/2006
9:40 AM Page 2 of 4



Assa Date Repllcate#

Sample type
Fullactivi control

Bac round control

Posiliveconlrol

Ne aliveConlrol

RC#6FRM

8/512005

SamplelD

Replicate/Level
,

FRM-Rep2-IVT-WA417-TK4.xls: Aclivily calculation

1.1

1-'

1-3

'.1

'-2

2.3

3-1

3-2

3-3

4-1

'-2

'-3

5-1

5-'

5-3

6.1

6-2

6.3

7-'

7.'

7-3

'-1

'.2

'-3

Test ChemicallD RC#6 FRM

Nominal total
volume (mL)

2

Calculate DPM in aqueous portion afterextraclion

# Concenlralionslesled 8 Microsome type Recombinan Microsome ID

Aliq Volume (mL)
0.5
0;5
0.5
0;5
0.5
05
0.5
0.5
0;5
0;5
0.5
0.5
0;5
05
0.5
0~5
0~5
0.5
0.5
0.5
0.5
OS
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0~5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0;5
0.5
0~5
0.5
0.5
0.5
0.5
0.5

0.5

Aliq, #
1
,
1
2
1
2
1
,
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
,
1
2
1
2
1
2
1
2
1
2
,
2
1
2

Ave DPMlmL
13959.349

12236,432

12455.254

12220,022

12580.195

12263.376

~2480.198

12516.811

12641.295

12289.301

12651.838

13876.703

13237.876

13148.303

209.8366

191.71163

200.95687

247,0981

7204.968

7026.837

6137,117

6633,574

11865.248

11574.851

11383.769

11332.057

2010,1055

17328432

1700,9251

4053.417

4275.622

4412,901

7123-467

7505.804

7551.466

10155.42

10192.843

10113.233

12225,92

12665.26

VolumeofSlbstrate
solutionused/assaylub

Tolal DPM (mL)
27918.698 1

1
27153-406 1

126475.7521
1

26296.606

419.6732

383.42326

401.91374

494,1962

14409,936

14053.674

12274,234

13267,148

23730.496

23149,702

22767,538

22664,114

4020,211

345.6864

3401.8502

8106.834

8551244

8825.802

14246.934

15011.608

15114.932

20310.84

20385.686

20226.456

24472,864

24910.508

24440.044

25160.39

24526.152

24960.396

25033.622

25282.59

24518,602

24451.84

25330.52

25303.616

zr28/2006; 9:40 AM

Calculaie% tumover

lolalDPM in assay tube
(initaJ)

171729

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1711129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1711129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1717129

1711129

1717129

1717129

1717129

1717129

5 TechnidanlD EJ8

Calculate nmol HiO formed

Total DPMcorract rOf
background (Back9round

%conversion to product Tubes)
1,63 27494
1.62 27329
1.54 26051
1.53 25872
0.02 -5
0,02 -41
0.02 -23
0.03 69
0.84 13985
0.82 13629
0,71 11849
0.71 12842
1.38 23306
1.35 22725
1.33 223
1.32 22239
0.23 3595
0.20 3041
0.20 2977
0.47 7682
0.50 81:(6
0.51 8401
0.83 13822
0.87 14587
0.88 14690
1.18 19886
1.19 19961
1.8 19802
1.43 24048
1.45 24486
1.42 24015
1.47 24736
1.43 24102
1.45 24536
1.46 24609
1.41 24858
1.43 24154
1.42 24027
1.48 24906
1.47 24879

nmol:iHiOfofmed
0.0319

Volume dilute
microoomes

used in assay FinaJ (proleinj I
tube (mL) assay (mg/mL)

0.003

Aromatase activity (nmo
Incubation estrogenformedlm9
lime (min) orotainfmin

0.4168

0,0318 0.003

0.0303 0.003

0.0301 0.003

0.0000 0,003

0.0000 0.003

0,0000 0,003

0.0001 0.003

0.0163 0.003

0.0158 0.003

0.0138 0.003

0.0149 0,003

0.0271 0.003

0.0264 0.003

0.0260 0.003

0.0258 0.003

0.0042 0.003

0.0035 0.003

0.0035 0.003

0.0089

0.0094

0.0098

0.0161

0.0170

0.0171

0.0231

0.0232

0.0230

0.0279

0.0285

0.0279

0.0287

0.0280

0.0285

0.0286

0.0289

0.0281

0.0279

0.0289

0.0289

15 0.4143
15
15 0.3950

0.3923

-0.0001

-0.0006

-0.0003

0.0011

0.2120

0,2066

0.1797

0.1947

0,3534

0.3445

15 0,3388

03372

0.0545

15 0.0461

0,0451

0.1165

01232

0.1214

0.2096

0.2212

0.2227

0.3015

0.3026

0.3002

0.3646

0.3712

0.3641

0.3750

0.3654

0.3720

0.3731

0.3769

0.3662

0.3643

0.3776

0.3772

30f4



Assa Date

Test Chemical
8/5/2005 ID RC#6 FRM # Concentrations tested 2

Control Type Portion Average SD

Full activity Beginning 0.4156 0.0018

Full activitv End 0.3936 0.0019

Full activity Overall 0.4046 0.0128

Background Beoinning -0.0004 0.000388629

Background End 0.0004 0.000989344

Background Overall 0.0000 0.000736437

Positive Beoinnino 0.2093 0.0038

Positive End 0.1872 0.0106

Positive Overail 0.1983 0.0144

Negative BeQinning 0.3489 0.0062

Negative End 0.3380 0.0011

Negative Overail 0.3435 0.0073

Test Substance Level Replicate (test substance) M Log(test substance) Activity
RC#6 FRM 1 1 3.30E-05 -4.48 0.0545
RC#6 FRM 1 2 3.30E-05 -4.48 0.0461
RC#6 FRM 1 3 3.30E-05 -4.48 0.0451
RC#6 FRM 2 1 1.00E-05 -5.00 0.1165
RC#6 FRM 2 2 1.00E-05 -5.00 0.1232
RC#6 FRM 2 3 1.00E-05 -5.00 0.1274
RC#6 FRM 3 1 3.30E-06 -5.48 0.2096
RC#6 FRM 3 2 3.30E-06 -5.48 0.2212
RC#6 FRM 3 3 3.30E-06 -5.48 0.2227
RC#6 FRM 4 1 1.00E-06 -6.00 0.3015
RC#6 FRM 4 2 1.00E-06 -6.00 0.3026
RC#6 FRM 4 3 1.00E-06 -6.00 0.3002
RC#6 FRM 5 1 1.00E-07 -7.00 0.3646
RC#6 FRM 5 2 1.00E-07 -7.00 0.3712
RC#6 FRM 5 3 1.00E-07 -7.00 0.3641
RC#6 FRM 6 1 1.00E-08 -8.00 0.3750
RC#6 FRM 6 2 1.00E-08 -8.00 0.3654
RC#6 FRM 6 3 1.00E-08 -8.00 0.3720
RC#6 FRM 7 1 1.00E-09 -9.00 0.3731
RC#6 FRM 7 2 1.00E-09 -9.00 0.3769
RC#6 FRM 7 3 1.00E-09 -9.00 0.3662
RC#6 FRM 8 1 1.00E-10 -10.00 0.3643
RC#6 FRM 8 2 1.00E-10 -10.00 0.3776
RC#6 FRM 8 3 1.00E-10 -10.00 0.3772

FRM-Rep2-iVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician iD EJB

Percent of control values
Log(test I Replicate

Level substancel r 1 I 2 I 3
1 -4.48 13.47 11.39 11.16
2 -5.00 28.79 30.45 31.48
3 -5.48 51.79 54.66 55.05
4 -6.00 74.52 74.80 74.20
5 -7.00 90.11 91.75 89.99
6 -8.00 92.69 90.32 91.94
7 -9.00 92.22 93.15 90.51
8 -10.00 90.04 93.33 93.23

2/28/2006
9:40 AM

Replicate
#

Page 4 of4



Assay Date

Test
8/8/2005 ChemicallD RC#6 FRM

Technician ID EJB Replicate #

Aliquot #
1

2
3
4
5

DPM/Aliq.
29902.82
32737.14
36391.62
36166.82
37264.12

# Concentrations
tested 8

3 Microsome type Recombina Microsome ID 5

DPM/g
soln.
1510243
1636857
1792691
1826607
1817762

Average DPM/g soln
SD
CV

1716832
138805

8.08

IlCi/g soln 0.773

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
factor

total volume
(mL)
18.3

100

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activitv

(ASDN) in solution (llg/mL)
1000.00

10.00

1.00

9

0.565238 Ilg/g

1) Calculate Ilg ¡3H)ASDN/g soln = 0.00875 Ilg/g soln.
Ilg/g soln.

a. IlCi/g soln
b. Specific activity of CH)ASDN (IlCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total Ilg ASDN/g soln.

0.773
25300000

286.4

Ilg ASDN/g soln.= Ilg cold ASDN/g soln. + ~ig (3H)ASDN/g soln.

0.565238 + 0.00875
0.573992 Ilg ASDN/g soln.

3) Calculate Solution Specific Activity

= (IlCi/g soln.)/(Ilg ASDN/g soln.)
1.347 IlCi/llg ASDN

856633 dpm/nmol

FRM-Rep3-IVT-WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
9:41 AM 1 of 1



Test # Concentrations
Assay Date 8/8/2005 ChemicallD RC#6 FRM tested

Technician
ID EJB Replicate # Microsome tVDe Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.025 0,01 BlankS BSA) stock (mL) Protein stock ID

0.448 0.301 0.163 0.110 0.068 0.039 2
0.419 0.284 0.172 0.107 0.065 0.042
0.508 0.286 0.179 0.113 0.075 0.039

Samples: MicrÖsonies QC10 QC100
0.055 0.067 0.256
0.057 0.070 0.245
0.054 0.063 0.239

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein Araw Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.458 0.419 0.0410 m, b 0.102 -0.002
0.125 62.5 1000 0.00013 200 0.0250 0.291 0.251 0.0240 S8mi seb 0.007 0.001
0.05 25 1000 0.00005 200 0.0100 0.171 0.132 0.0119 r', sey 0.984 0.001

0.025 25 2000 0.00003 200 0.0050 0.110 0.070 0.0056 F, df 190 3
0.01 5 1000 0.00001 200 0.0020 0.069 0.029 0.0015 SSreg. SSresid 0.000 0.000

0.005 5 2000 0.00001 200 0.0010 0.056 0.016 0.0001
Regression results are calculated using the function

Blank 0.040 r'= 0.984 L1NEST
m= 0.102
b= -0.002

Final vol.
mg protein ~L diluted Vol usome Diluted us ames mg protein/~L

Araw Aadj measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL
Microsomes 0.055 0.016 0.000 200 120 72000 0.000 0.000 0.142
Microsomes 0.057 0.017 0.000 200 120 72000 0.001
Microsomes 0054 0.014 0.000 200 120 72000 0.000

QC 10 0.067 0.027 0.001 200 200 200 0.000 0.000 0.006
QC 10 0.070 0.030 0.002 200 200 200 0.000
QC 10 0.063 0.023 0.001 200 200 200 0.000

QC 100 0.256 0.216 0.020 200 200 0.000 0.000 0.097
QC 100 0.245 0.205 0.019 200 200 0.000
QC 100 0.239 0.199 0.019 200 200 0.000

FRM-Rep3-IVT-WA417 -TK4.xls;
Protein - 5 point curve

2/28/2006;
9:42 AM 10f4



Chemical
8/8/2005 ID RC#6 FRM

# Concentrations
tested

Microsome
8 type Recombim Microsome ID 5 Technician ID EJB

Replicate
# 3

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.12 mL microsome Stock used

72 mL total volume
600 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable)

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration (dilution added to assa ,m ImL :

0.14221
0.000237

FRM-Rep3-IVT -WA417 - TK4.xls
Microsome & Chemical Dilutions

2128/2006
9:42 AM Page 2 of 4



Ass Date 8/8/2005

SamplelD

Samplelype
Fullaclivil control

Replicate/Level
1

Back round control

PosWvlicontrol

Ne ativeControl

RC# FRM

,-,

'-1

,-,

,-,

4-1

4.'

4-'

5-1

'.2

,-3

5-1

6-,

6-,

7-1

7-2

7-3

8-1

5-,

8-3

FRM-Rep3-IVT -WA417-TK4.xls: Activity calculation

Test CliemicalD RC# FRM

Nominaltoliil
volume (mL)

,

1.1

~-2

1-'

'-1

2-'

Calculate DPMin aqueous portion aflerextraclion

#Concentratlonslesled 8 Microsome type Recombinan Microsome ID

Aliq Volume (mL)
0'
0'
0.'
0.5
0.5
0;5
0.5
0.5
0.5
0.5
0,5
0.5
0;5
0:5
0.'
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.'
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.'
0.'
0.'
0.'
0:5

Aliq, #
1
,
1
,
1
,
1
,
1
,
1
2
1
,
1
,
,
,
1
,
1
,
1
,
1
,
1
2
1
,
1
2
1
,
1
,
1
,
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

0:5
0.'
0.'
0.'
0.'
0.5
0.5

0.'
0.5

0.5
0:5
0,5
0;5
0;5
0.5
0'
0.5
0.'
0.'
0.'
0.'
0.'

Ave DPM/mL
12260.034

1798.2829

1583,6408

10706.793

10800.857

11252.842

11065.791

10754.481

11073.048

10942.171

11294.077

10677253

10802,647

10956.051

10100.201

Total DPM
24520,066

12133.402 24266.804

5152.726 10305,452

10601.251 21202.502

150.20582 300.41164

142.83199 285.66398

166.20909 332.41818

170.26018 340.52036

6611.54 13223.08

6624,949 13249.898

6061.031 12122.062

6291.776 12583.552

11786,714 23573.428

10970.084 21940,168

10419.784 20839.568

9177671 18355,342

3596.5658

1697.596 3395.192

3167.2816

3801.553 7603,106

3711682 7423.364

3915,948 7831,896

6209.661 12419.322

6774.011 13548,022

6843,01 13686.02

9142.122 18284,244

8688623 17377246

9232.911 18465.822

21413.586

21601.714

22505.68

22131.582

21508962

22146.096

21884.342

22588.154

21754.506

21605,294

21912.102

20200.402

Volume of substrate
solulionusedlassaytub

(mL)

2/28/2006; 9:42AM

Calculate % turnover

lotaIDPM in assay tube
(initial)

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

1716832

5 TechnicìanlD

% conversion to product
1.43

1.41

0,60

U3

0.02

0.02

0.02

0.02

0,77

0.77

0.71

0.73

1.37

U8

1.21

1.07

0.21

0.20

0.18

0.44

0.43

0.46

0.72

0.79

0.80

1.06

1.01

108

1.25

1.26

1,31

1.29

1.25

1.29

1.27

1.32

1.27

1.6

1.28

U8

EJB

Calculate nmol H20 formed

Total DPMcorrecle ror
background (Background

Tubes)
24205

23952

9991

2088

-14

-29

18

26

12908

12935

11807

12269

23259

21625

20525

16041

3282

3080

2853

7288

7109

7517

12105

13233

13371

17969

17062

18151

21099

21287

22191

21817

21194

21831

21570

22273

21440

21291

21597

19886

Repliciile#

nmoiJH20formed
0.0283

0.0280

0.0117

0.0244

0.0000

0.0000

0.0000

0.0000

00151

0.0151

0,0138

0,0143

0.0272

0.0252

0.0240

0.0211

0.0038

0.0036

0.0033

0,0085

0.0083

0.0088

0.0141

0.0154

0.0156

0.0210

0.0199

0.0212

0.0246

0.0248

0,0259

0.0255

0.0247

0.0255

0.0252

0,0260

00250

0.0249

0.0252

0.0232

Volume dilute
microsomes

used in assay Final¡protein)i Incubation
tube (ml) assay (mgfmL) time (min)

0.000

0.000

0000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0000 15
0.000

0,000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.00

0.000

0.000

0.000

Aromatase activity (nmo
estrogenformedlmg

protejn/min
7,9478

7.8646

3.2804

6.8585

.Q.0047

-0.0096

0.0058

0.0085

4.2384

4.2472

3,8759

4,0284

76370

7.1007

6.7393

5.9236

1.0776

1,0115

0.9366

2.3931

2.3341

2.4682

3.9745

4.3451

4.3904

5.9003

5.6024

5,9599

6.9278

6.9895

7.2864

7.1635

6.9591

7.1683

7.0823

7.3134

7.0397

6.9907

7.0915

6.5294

30f4



Assa Date

Test Chemical
81812005 ID RC#6 FRM # Concentrations tested 3

Control Type Portion Average SD

Full activity Beginnina 7.9062 0.0588

Full activity End 5.0694 2.5300

Full activity Overall 6.4878 2.1948

Background Beginning -0.0071 0.003424075

Background End 0.0071 0.001881144

Background Overall 0.0000 0.00853677

Positive Beainnina 4.2428 0.0062

Positive End 3.9527 0.1071

Positive Overall 4.0978 0.1786

Negative Beginning 7.3688 0.3792

Negative End 6.3314 0.5768

Negative Overall 6.8501 0.7194

Test Substance Level Replicate ¡test substancel M Lag(test substance) Activity

RC#6 FRM 1 1 3.30E-05 -4.48 1.0776
RC#6 FRM 1 2 3.30E-05 -4.48 1.0115
RC#6 FRM 1 3 3.30E-05 -4.48 0.9366
RC#6 FRM 2 1 1.00E-05 -5.00 2.3931
RC#6 FRM 2 2 1.00E-05 -5.00 2.3341
RC#6 FRM 2 3 1.00E-05 -5.00 2.4682
RC#6 FRM 3 1 3.30E-06 -5.48 3.9745
RC#6 FRM 3 2 3.30E-06 -5.48 4.3451
RC#6 FRM 3 3 3.30E-06 -5.48 4.3904
RC#6 FRM 4 1 1.00E-06 -6.00 5.9003
RC#6 FRM 4 2 1.00E-06 -6.00 5.6024
RC#6 FRM 4 3 1.00E-06 -6.00 5.9599
RC#6 FRM 5 1 1.00E-07 -7.00 6.9278
RC#6 FRM 5 2 1.00E-07 -7.00 6.9895
RC#6 FRM 5 3 1.00E-07 -7.00 7.2864
RC#6 FRM 6 1 1.00E-08 -8.00 7.1635
RC#6 FRM 6 2 1.00E-08 -8.00 6.9591
RC#6 FRM 6 3 1.00E-08 -8.00 7.1683
RC#6 FRM 7 1 1.00E-09 -9.00 7.0823
RC#6 FRM 7 2 1.00E-09 -9.00 7.3134
RC#6 FRM 7 3 1.00E-09 -9.00 7.0397
RC#6 FRM 8 1 1.00E-10 -10.00 6.9907
RC#6 FRM 8 2 1.00E-10 -10.00 7.0915
RC#6 FRM 8 3 1.00E-10 -10.00 6.5294

FRM-Rep3-IVT -WA417 - TK4.xls
Results Summary

Microsome
8 type Recambinant Microsame ID 5 Technician ID EJB

Percent of controi values
Log(test T Replicate

Level substancel I 1 I 2 i 3

1 -4.48 16.61 15.59 14.44
2 -5.00 36.89 35.98 38.04
3 -5.48 61.26 66.97 67.67
4 -6.00 90.94 86.35 91.86
5 -7.00 106.78 107.73 112.31
6 -8.00 110.41 107.26 110.49
7 -9.00 109.16 112.73 108.51
8 -10.00 107.75 109.30 100.64

212812006
9:42 AM

Replicate
#

Page 4 of 4



Assay Date

Technician 10

Test
8/29/2005 Chemical 10 RC#7 ECZ

# Concentrations
tested 8

EJB Replicate # Microsome type Recombina Microsome 10 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0;0198
0.0198
0.0203
0.0198
0.0200

DPM/Aliq.
29440.4

32671.58
33623.9

34041.22
33986.36

DPM/g
soln.
1486889
1650080
1656350
1719254
1699318

Average DPM/g soln
SO
CV

1642378
91629

5.58

flCilg soln 0.740

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
17.5

total volume
(mL)
17.5

dilution
factor (ASDNj in solution (flg/mL)

1000.00

1000
1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.4349 9

9.1897 9

0.559158 flg/g

1) Calculate fl9 ¡3H1ASDN/g soln. = 0.00837 flg/g soln.
flg/g sol n.

a. flCi/g soln
b. Specific activity of ¡3HjASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total fl9 ASDN/g soln

Formula=a/b*c

0.740
25300000

286.4

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 (3HjASDN/g soln.

0.559158 + 0.00837
0.567532 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCilg soln.)/(fl9 ASDN/g soln.)
1.304 flCilfl9 ASDN

828811 dpm/nmol

ECZ-Rep1-IVT-WA417 -TK4.xls;
Substrate Specific Activity

2/28/2006;
10:17 AM 1 of 1



Test
Assay Date 812912005 Chemical ID RC#7 ECl

Technician
10 EJB Replicate #

Standards: 0.25 0.125 005
0.581 0.365 0.181
0.580 0.388 0.183
0.589 0.368 0.183

Samples: Recombinan QC 10 QC 100
0.058 0.071 0.308
0,058 0.070 0.302
0.058 0.088 0.295

Standard Final
concentration Volume of volume of

(mglmL) stock used Std mg Protein ~L Standard

per~L Used
0.25 125 1000 0.00025 200

0.125 82.5 1000 0.00013 200

0.05 25 1000 0.00005 200
0.025 25 2000 0.00003 200

0.01 5 1000 0.00001 200
0.005 5 2000 0.00001 200

Blank 0.040

# Concentrations
tested 8

Microsome tVDe Recombinant Microsome ID 5
Protein stock (mg Total volume of

BSA) (mL)
2

Protein stock ID

mg Protein Araw Aooj Curve
Measured Output Variables Regression results

0.0500 0.583 0.544 0.0414 m, b 0.077 0.000
0.0250 0.387 0.328 0.0248 semi S8b 0.002 0.000
0.0100 0.182 0.143 0.0105 ,2, se, 0.999 0.000
0.0050 0.111 0.071 0.0051 F, df 2558 3
0.0020 0.089 0.030 0.0019 SSreglSSresid 0.000 0.000
0.0010 0.054 0.015 0.0007

Regression results are calculated using the function
,2= 0.999 L1NEST
m= 0.077
b= 0.000

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg proteinl~L

ArOlw Aadj measured ~SOMES prep. (fL) (~L) Prep. average mgl~L mglmL

Recombinan 0.058 0.019 0.001 200 120 72000 0.003 0.003 3.009
Recombinan 0.058 0.018 0.001 200 120 72000 0.003
Recombinan 0.058 0.018 0.001 200 72000 0.003

QC 10 0.071 0.031 0.002 200 200 0.000 0.000 0.009
QC 10 0.070 0.030 0.002 200 200 0.000
QC 10 0.088 0.029 0.002 200 200 0.000

QC 100 0.306 0.288 0.020 200 200 0.000 0.000 0.098
QC 100 0.302 0.262 0.020 200 200 0.000
QC 100 0.295 0.255 0.019 200 200 0.000

ECl-Repl-IVT-WA417-TK4.xls;
Protein - 5 point curve

212812006;
10:18AM 10f4



Chemical
8/29/2005 10 RC#7 ECZ

# Concentrations
tested

Microsome
8 type Recombim Microsome 10 5 Technician 10 EJB

Replicate
#

Microsome Dilution Details

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Test Chemical Concentrations
Level Final Concentration (M

1 1.00E-04
2
3
4
5
6
7
8

1.00E-06
1.00E-07
1.00E-08
1.00E-09
1.00E-10

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

3.009059
0.005015

ECZ-Rep1-IVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
10:18AM Page 2 of 4



Assa Date 8/29/2005 Replicale#

Sample 10

Sample type
Fullaelivil control

Replicate/Level
1

Back roundconlrol

Positiveconlrol

Ne ativeConlrol

RC#7 ECZ

ECZ-Rep1-IVT -WA417-TK4.:ids; Acllvily calculalion

Test ChemicallD RC#7 ECZ

Nominallotal
volume (mL)

2

1.1

1-2

1-3

2-1

2-2

2-3

3-1

3.2

3-3

4-1

4-2

4.3

5-1

5-2

5-3

'-1

'-2

'-3

7.1

7-2

7-3

'-1

'-2

'-3

Calculate DPM in aqueous portion after extraction

# Concentrations lested 8 Microsome type Recombinan Microsome 10

Aliq Volume (mL)
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
05
0.5
0.5

0.5
0.5

0.5
0.5
0:5
0.5
0,5
0.5
0.5
0.5
0;5
0.5
0.5
0.5
O~5
0.5
0~5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0,5
0:5
0;5
0.5
0:5
0;5
0:5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Aliq, #
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPM/mL
18008.755

Volumeofsubslrate
solution used/assayiub

TotalDPM (mL)
36017.51

19335.863 38671.726

16339.569 32679.138

15705.774 31411,548

194.96877 389.93754

172,137097 345.74194

170.09582 340.19164

183.11667 366.23334

7449.877 14899.754

7855,815 15711,63

7192.708

7143.394

15711.304

16560.491

12712.103

12491.715

170.86282

179.7424 359.4848

183.99313 367.98626

174.5874 349.37948

1$4,02985 328.597

170,32398 340.64796

192.11202 384.22404

183.16716 366.33432

177732 355,464

190.80058 381.60116

235.085 470.17

206.52443 413.04886

405.2508 810.5016

433,0937 866,1874

475,6891 951.3782

2377515 4755.03

2368,277 4736,554

2430.321 486.642

9527.843 19055.686

9498.14 1899.28

10246.452 20492.904

15006.076 30012.152

14207794 28415,588

14866.69 29733.38

2128/2006:10:18AM

Calculate % tumover

tolal DPM in assay tube
(initial)

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

5 Technician 10 EJB

Calculate nmol H20 formed

Total DPMcorrectedfor
background (Background

% conversion to producl Tubes)
2.19 35657
2.35 38311
1,99 32319
1,91 31051
0.02 29
0.02 .15
0.02 -20
0.02

0.91 14539
0.96 15351
0.88 14025
0.87 13926
1.91 31062
2.02 32760
1.55 25064
1.52 24623
0.02 -19
0.02

0.02

0.02 _11
0.02 -32
0.02 -20
0.02 24
0.02

0.02 -5
0.02 21
0.03 110
0.03 53
0.05 450
0,05 506
0,06 591
0.29 4395
0,29 4376
0.30 4500
1,16 18695
1,16 18636
1.25 20132
1.83 2952
1,73 28055
1.81 29373

nmo¡~H20fomied
0.0430

VolurediIue
microsomes Aromatase activity (nmo

used in assay Final ¡protein) in Incubation estrogen formedlmg
tube (mL) assay (mgfmL) lime (min) protein/mln

0.003 0,5719
0.0462

0.0390

0,0375

0.000

0,0000

0.0000

0.0000

0,0175

0.0185

0.D69

0.0168

0.0375

0.0395

0,0302

0.0297

0.0000

0.0000

0.0000

0.0000

0,0000

0,0000

0.0000

0.0000

0.0000

0.0000

0.0001

0.0001

0.0005

0.0005

0.007

0.0053

0.0053

0.054

0.0226

0.225

0.243

0.0358

0,0338

0.0354

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.03

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0,003

06145

0,5184

0,4980

0.0005

-0,0002

-0.0003

0,0001

02332

0,2462

0,2249

0.22

0.4982

0.5254

0.4020

0.3949

-0.0003

0.0000

0.0001

-0.0002

-0.0005

.0.0003

0.0004

0.0001

-0.0001

0.0003

0.0018

0.0008

15
15
15

00072

0.0081

0.0095

0.0705

0.0702

0.0722

0.2998

0.2989

0,3229

0,4756

0.4600

0.4711

30r4



Assa Date

Test Chemical
8/29/2005 ID RC#7 ECZ # Concentrations tested

Replicate
#

Control Type Portion Average SD

Full activity Beginning 0.5932 0.0301

Full activitv End 0.5082 0.0144

Full activity Overall 0.5507 0.0527

Background Beoinning 0.0001 0.000501231

Background End -0.0001 0.000295344

Background Overall 0.0000 0.000362169

Positive Beoinnino 0.2397 0.0092

Positive End 0.2242 0.0011

Positive Overall 0.2319 0.0105

Negative Beginning 0.5118 0.0193

Negative End 0.3985 0.0050

Negative Overall 0.4551 0.0665

Test Substance Level Replicate (test substance) M Logltest substance) Activity
RC#7 ECZ 1 1 1.00E-04 -4.00 -0.0003
RC#7 ECZ 1 2 1.00E-04 -4.00 0.0000
RC#7 ECZ 1 3 1.00E-04 -4.00 0.0001
RC#7 ECZ 2 1 3.30E-05 -4.48 -0.0002
RC#7 ECZ 2 2 3.30E-05 -4.48 -0.0005
RC#7 ECZ 2 3 3.30E-05 -4.48 -0.0003
RC#7 ECZ 3 1 1.00E-05 -5.00 0.0004
RC#7 ECZ 3 2 1.00E-05 -5.00 0.0001
RC#7 ECZ 3 3 1.00E-05 -5.00 -0.0001
RC#7 ECZ 4 1 1.00E-06 -6.00 0.0003
RC#7 ECZ 4 2 1.00E-06 -6.00 0.0018
RC#7 ECZ 4 3 1.00E-06 -6.00 0.0008
RC#7 ECZ 5 1 1.00E-07 -7.00 0.0072
RC#7 ECZ 5 2 1.00E-07 -7.00 0.0081
RC#7 ECZ 5 3 1.00E-07 -7.00 0.0095
RC#7 ECZ 6 1 1.00E-08 -8.00 0.0705
RC#7 ECZ 6 2 1.00E-08 -8.00 0.0702
RC#7 ECZ 6 3 1.00E-08 -8.00 0.0722
RC#7 ECZ 7 1 1.00E-09 -9.00 0.2998
RC#7 ECZ 7 2 1.00E-09 -9.00 0.2989
RC#7 ECZ 7 3 1.00E-09 -9.00 0.3229
RC#7 ECZ 8 1 1.00E-10 -1000 0.4756
RC#7 ECZ 8 2 1.00E-10 -10.00 0.4500
RC#7 ECZ 8 3 1.00E-10 -10.00 0.4711

ECZ-Rep1-IVT-WA417- TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Logitest I Replicate

Level substancel I 1 I 2 I 3

1 -4.00 -0.05 0.00 0.02
2 -4.48 -0.03 -0.09 -0.06
3 -5.00 0.07 0.02 -0.01
4 -6.00 0.06 0.32 0.15
5 -7.00 1.31 1.47 1.72
6 -8.00 12.80 12.75 13.11
7 -9.00 54.45 54.28 58.64
8 -10.00 86.36 81.71 85.55

2/28/2006
10:18AM

Page 4 of 4



Assay Date

Test
9/5/2005 Chemical 10 RC#7 ECZ

Technician 10 EJB Replicate # 2 Microsome type Recombina Microsome 10 5

# Concentrations
tested 8

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0200
0.0203
0.0203
0.0202
0.0205

DPM/Aliq.
31549.44
32266.18
33770.23
34875.67
33650.29

DPM/g
soln.
1577472
1589467
1663558
1726518
1641478

Average DPM/g soln
SO
CV

1639699
60219

3.67

flCi/g soln 0.739

Calculation of actual concentration of nonradiolabeled ASDN in solution used to pre are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilution
added (mL) factor

14,2

100

10

(ASDNJ in solution (~ig/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.4094 9

9.2532 9

0.563896 fl9/9

1) Calculate fl9 ¡3HJASDN/g soln = 0.00836 fl9/9 soln.
fl9/9 soln.

a. flCi/g soln
b. Specific activity of ¡3HJASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total flg ASDN/g soln.

0.739
25300000

286.4

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 (3HJASDN/g soln.

0.563896 + 0.00836
0.572257 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/9 soln.)/(fl9 ASDN/g soln.)
1.291 flCi/fl9 ASDN

820627 dpm/nmol

ECZ-Rep2-IVT-WA417 -TK4.xls;
Substrate Specific Activity

2/28/2006;
10:18 AM 1 of 1



Test # Concentrations
Assay Date 9/5/2005 Chemical ID RC#7 E CZ tested 8

Technician
ID EJB Replicate # 2 Microsome tvoe Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.005 BSA) stock (mL) Protein stock ID

0.302 0.178 0.091 0.034 2
0.304 0,180 0.088 0.033
0.298 0.183 0.090 0.033 0.029

Samples: Recombinan OC 10 QC 100
0.035 0.038 0.132
0.033 0.039 0.131
0,032 0.036 0.132

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,_ Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 1000 0.00025 200 0.0500 0.301 0.272 0.0447 m,b 0.164 0.000
0.125 1000 0.00013 200 0.0250 0.180 0.152 0.0249 sem. seb 0.002 0.000

0.05 1000 0.00005 200 0.0100 0.090 0.061 0.0101 r', se, 1.000 0.000
0.025 25 2000 0.00003 200 0.0050 0.060 0.032 0.0053 F, df 7863 3

0.01 5 1000 0.00001 200 0.0020 0.039 0.011 0.0018 SSreg' SSresid 0.000 0.000
0.005 5 2000 0.00001 200 0.0010 0.034 0.005 0.0009

Regression results are calculated using the function
Blank 0.029 r'= 1.000 L1NEST

m= 0.164
b= 0.000

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

Araw Aadj measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL

Recombinan 0.035 0.006 0.001 200 120 0.003 0.002 2.460
Recombinan 0.033 0.004 0.001 200 120 0.002
Recombinan 0.032 0.004 0.001 200 120 0.002

QC 10 0.038 0.009 0.002 200 200 0.000 0.000 0.008
QC 10 0.039 0.010 0.002 200 200 0.000
OC 10 0.036 0.007 0.001 200 0.000

OC 100 0.132 0.103 0.017 200 200 0.000 0.000 0.085
QC 100 0.131 0.102 0.017 200 200 0.000
QC 100 0.132 0.103 0.017 200 200 0.000

ECZ-Rep2-IVT-WA417- TK4.xls;
Protein - 5 point curve

3/29/2006;
5:32 PM 10f4



Chemical
9/5/2005 ID RC#7 ECZ

# Concentrations
tested

Microsome
8 type Recombim Microsome ID 5 Technician ID EJB

Replicate
# 2

Dilution B mL microsome Dilution A used
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

2.460305
0.004101

ECZ-Rep2-IVT-WA417 -TK4.xls
Microsome & Chemical Diiutions

3/29/2006
5:32 PM Page 2 of 4



ssa Date 9/5/2005 Replicate #

Sample ID

Samplelype
Full aclivitvconlrol

RaplicalelLevel

Sack roundconlrol

Posltiveconlrol

N aliveConlrol

RC#7 ECZ 1.1

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-3

4-1

4-2

4-3

5-1

5-2

5-3

'-1

'-2

'-3

7-1

7-2

7-3

8-1

8.2

8-3

ECZ-Rep2-IVT-WA417- TK4.xls: Activity calculation

Test ChemicallD RC#7 ECZ

Nominaltolal
volume (mL)

2

# Concenlrations tested 8 Microsome lype Recombinan Microsome 10

Aliq Volume (mL)
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0.5
0.5
0~5

0:5

0.5
0:5
0:5
O~ 5
0.5
0.5
0,5
0.5

0.5
0.5
0.5
0.5
0.5
0,5
0.5
0.5
0.5
0,.5
0,5
0.5
05
0.'
05
0~5
0,5
0.5
0,5
0:5
0,5
0.5
0.'
0.'
0~5
a,s
0,5
0.'
0.'
0.'
05
0.'

Ave DPM/ml
15578.424

14812.661

13882.319

14616.425

150.35989

117.08705

186.02557

126.95699

10779.495

12370,801

12037,864

163.50188

TOlal DPM
31156.848

Volumeofsubstrale
solulionusedfassaytub

(mL)
1
1
1
1
1
1
1
1

2925.322

27764.638

29232.85

234,1741

300,71978

372.05114

253.91398

6917.091 13834.182

6013.838 12027.676

6156.332 12312.664

6101.938 12203.876

21558.99

8264.38 16528.76

24741.602

24075.728

194.2171 388.4342

2643231 528,6462

239.6023 479.2046

210.5391 421.0782

327.00376

253.6378 507,2756

330.6307 661.2614

347.3319 694.6638

1137,9273 2275,8546

306.6299 613.2598

1920943 3841.8886

1931.8797 3863.7594

4401.762 8803.524

4354.877 8709.754

4169.88 833976

9031.096 18062.192

8515.928 17031.856

8197,6 16395.2

9742.174 19484.348

11993.128 23986.256

11913,66 23827.32

13350.609 26701.218

12939.289 25878,578

12797.197 2559,394

3/29/2006; 5:32PM

Calculale% tumover

101011 OPMin assay lube
(inilial)

1639699

1639699

1639699

1639699

1639699

1639699

1639699

1639699

1639699

1639699

1639699

1639699

1639699

1639699

1639699

1639699

163969

1639699

163969

163969

1639699

1639599

1639699

1639699

1639699

1639699

1639699

1639699

1539699

1639699

1639699

1639699

1639699

1639699

1639699

1639699

1639699

1539699

163969

163969

5 Technician 10

"/ conversion 10 producl
1.90

EJB

Calculatenmol H¡Oformed

TolalOPMcorreçtedror
background (Background

Tubes)
30867

1,81 2933'

1.69 27474

1.78 2693

0.02 11

0.01 -56

0.02 82

0.02 -36

0.84 13544

0.73 11737

0.75 12022

0.74 11914

131 21269

1.01 16239

1.51 24451

1.47 23786

0.02 98

0.03 2;8

0.03 189

0.03 131

002 37

0.03 217

004 37

0.04 404

0.04 323

0.14 1986

0.23 3552

0.24 3574

0.54 8513

0.53 8420

0.51 8050

1.10 17772

1.04 16742

1.00 16105

1.19 19194

1.46 23696

1.45 2;537

1.63 26411

1,58 25588

1.56 25304

nmol JH;;O formed
0.0376

0.0357

VoJumedilute
microsomes

used in assay Final lprolein) i Incubation
iube (mL) assay (mg/mL) time (min)
1 0,0021 15
1 0.002 15
1
1 0.002
1
1 0.002 151 15
1 0.002
1
1 0.002 15
1
1 0,002
1
1

0.0335

0.0353

0.0000

.0.0001

0.0001

0.000

0,0165

0.0143

0.0147

0.0145

00259

0.0198 0.002

0,0298 0.002

00290 0.002

0,0001 0.002

00003 0,002

0.0002 0,002

0.0002 0.002

0,0000 0.002

0.0003 0,002

0.0005 0.002

0.0005 0.002

0.0004 0.002

0.0024 0.002

0.0043 0.002

0.04 0.002

0.0104 0.002

0.0103 0.002

0.0098 0.002

0,0217 0.002

0.0204

0.0196

0.0234

0.0289

0.0287

0,0322

0.0312

0,0308

Aromatase activlly (nmo
estfogenformedfmg

proleirJmin
0.6115

0,5812

0.5443

0.5734

0.0002

...0011

0.0016

..,0007

02683

02325

0.2382

0.2360

0.4214

0.3217

0.4844

0.4712

0.0019

0.0047

0,0037

0.0026

0.0007

0.0043

0.0074

00080

0,0064

0.0393

0.0704

0.0708

0.1687

0.1668

0.1595

0.3521

0.3317

0.3191

0.3803

0.4695

0.4663

0,5233

0.5070

05013

30f4



Assa Date

Test Chemical
91512005 10 RC#7 ECl # Concentrations tested 2

Control Type Portion Average SO

Full activity Beqinninq 0.5964 0.0215

Full activity End 0.5589 0.0206

Full activity Overall 0.5776 0.0276

Background Beginning -0.0005 0.000932246

Background End 0.0005 0.001654996

Background Overall 0.0000 0.001214079

Positive Beqinninq 0.2504 0.0253

Positive End 0.2371 0.0015

Positive Overall 0.2438 0.0165

Negative Beqinning 0.3715 0.ü05

Negative End 0.4778 0.0093

Nenative Overall 0.4247 0.0738

Test Substance Level Replicate (test substance) M Log(test substance) Activity
RC#7 ECl 1 1 1.00E-05 -5.00 0.0019
RC#7 ECl 1 2 1.00E-05 -5.00 0.0047
RC#7 ECl 1 3 1.00E-05 -5.00 0.0037
RC#7 ECl 2 1 1.00E-06 -6.00 0.0026
RC#7 ECl 2 2 1.00E-06 -6.00 0.0007
RC#7 ECl 2 3 1.00E-06 -6.00 0.0043
RC#7 ECl 3 1 1.00E-07 -7.00 0.0074
RC#7 ECl 3 2 1.00E-07 -7.00 0.0080
RC#7 ECl 3 3 1.00E-07 -7.00 0.0064
RC#7 ECl 4 1 1.00E-08 -8.00 0.0393
RC#7 ECl 4 2 1.00E-08 -8.00 0.0704
RC#7 ECl 4 3 1.00E-08 -8.00 0.0708
RC#7 ECl 5 1 3.30E-09 -8.48 0.1687
RC#7 ECl 5 2 3.30E-09 -8.48 0.1668
RC#7 ECl 5 3 3.30E-09 -8.48 0.1595
RC#7 ECl 6 1 1.00E-09 -9.00 0.3521
RC#7 ECl 6 2 1.00E-09 -9.00 0.3317
RC#7 ECl 6 3 1.00E-09 -9.00 0.3191
RC#7 ECl 7 1 3.30E-10 -9.48 0.3803
RC#7 ECl 7 2 3.30E-10 -9.48 0.4695
RC#7 ECl 7 3 3.30E-10 -9.48 0.4663
RC#7 ECl 8 1 1.00E-10 -10.00 0.5233
RC#7 ECl 8 2 1.00E-10 -1000 0.5070
RC#7 ECl 8 3 1.00E-10 -10.00 0.5013

ECl-Rep2-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 5 Technician 10 EJB

Percent of control values
Log (test Renlicate

Level substancel I 1 I 2 I 3
1 -5.00 0.34 0.82 0.65
2 -6.00 0.45 0.13 0.74
3 -7.00 1.27 1.39 1.11
4 -8.00 6.81 12.18 12.26
5 -8.48 29.20 28.88 27.61
6 -9.00 60.96 57.42 55.24
7 -9.48 65.84 81.28 80.73
8 -10.00 90.59 87.7 86.79

312912006
5:32 PM

Replicate
#

Page 4 of 4



Assay Date

Technician ID

Test
9/6/2005 ChemicallD RC#7 ECZ

3 Microsome type Recombina Microsome ID 5EJB Replicate #

# Concentrations
tested 8

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0201
0.0201
0.0202
0.0205
0.0198

DPM/Aliq.
31944.67
32385.38
33291.23
34850.95

36743.6

DPM/g
soln.
1589287
1611213
1648081
1700046
1855737

Average DPM/g soln
SD
CV

1680873
106373

6.33

i-Ci/g soln 0.757

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

15.8

total volume
(mL)
15:8

dilution
factor (ASDNJ in solution (~Lg/mL)

1000.00
10.00

1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.318 9

9.1948 9

0.563476 i-g/g

1) Calculate i-g (3HJASDN/g soln = 0.00857 i-g/g soln.
i-g/g sol n.

a. i-Ci/g soln
b. Specific activity of (3HJASDN (i-Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total I1g ASDN/g soln.

Formula=a/b*c

0.757
25300000

286.4

i-g ASDN/g soln.= i-g cold ASDN/g soln. + i-g ¡3HJASDN/g soln.

0.563476 + 0.00857
0.572047 i-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i-Ci/g soln.)/(i-g ASDN/g soln.)
1.324 i-Ci/l1g ASDN

841543 dpm/nmol

ECZ-Rep3-IVT-WA417- TK4.xls;
Substrate Specific Activity

2/28/2006;
10:20 AM 1 of 1



Test # Concentrations
Assay Date 9/6/2005 Chemical ID RC#7 ECl tested 8

Technician
ID EJB Replicate # 3 Microsome tVDe Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 025 BSA) stock (mL) Protein stock ID

0267
0.263
0.266

Samples: F~ecombinan QC 100
0.032 0.115
0.031 0.121
0.031 0.120

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,_ Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.265 0.237 0.0450 m, b 0.188 0.000
0.125 62.5 1000 0.00013 200 0.0250 0.158 0.130 0.0248 S8m. S8b 0.004 0.000

0.05 25 1000 0.00005 200 0.0100 0.082 0.054 0.0106 r', sey 0.999 0.000
0.025 25 2000 0.00003 200 0.0050 0.053 0.026 0.0051 F, df 2142 3

0.01 5 1000 0.00001 200 0.0020 0.035 0.007 0.0017 SSreg,SSrlisid 0.000 0.000
0.005 5 2000 0.00001 200 0.0010 0.031 0.003 0.0009

Regression results are calculated using the function
Blank 0.028 r'= 0.999 L1NEST

m= 0.188
b= 0.000

Final vol.
mg protein ~L diluted Vol usome Diluted us ames mg protein/~L

Araw Aadj. measured ~SOMES prep. (lL) (~L) Prep. average mg/~L mg/mL

Recombinan 0.032 0.004 0.001 200 120 0.003 0.003 2.846
Recombinan 0.031 0.003 0.001 200 120 0.003
Recombinan 0.031 0.003 0.001 200 120 0.003

QC 10 0.034 0.006 0.002 200 200 0.000 0.000 0.009
QC 10 0.040 0.012 0.003 200 200 200 0.000
QC 10 0.033 0.005 0.001 200 200 200 0.000

QC 100 0.115 0.087 0.017 200 200 0.000 0.000 0.087
QC 100 0.121 0.093 0.018 200 200 0.000
QC 100 0.120 0.092 0.018 200 200 0.000

ECl-Rep3-IVT-WA417 -TK4.xls;
Protein - 5 point curve

2/28/2006;
1;12 PM 10f4



Chemical
9/6/2005 ID RC#7 ECZ

# Concentrations
tested

Microsome
8 type Recombim Microsome ID 5 Technician ID EJB

Replicate
#

Microsome Dilution Details

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.00E-05
2 1.00E-06
3
4
5
6
7
8

3.30E-09
1.00E-09
3.30E-10
1.00E-10

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL :

2.845523
0.004743

ECZ-Rep3-IVT-WA417 - TK4.xls
Microsome & Chemical Dilutions

2/28/2006
1:12 PM Page 2 of 4



Assa Dale

Sample type
Full activit control

Back round control

Posilivecontrol

Ne alive Control

RC#7 ECZ

9/6/2005

Sample ID

Replicateflevel
1

1-1

1-2

1-'

2-1

2-2

2-'

'.1

'.2

,.,

'-1

'-2

.-,

5-1

5-2

5.'

6-1

6-2

6-'

7-1

7-2

7-'

'-1

'-2

,-,

ECZ-Rep3-IVT-WA417. TK4.xls: Activity calculation

Test ChemicallD RC#7 ECZ

Nominal total
volume (mL)

2

Calculate OPMin aqueousportionanerexlraction

# Concenlralions tested 8 Microsome type Recombinan Microsome 10

Aliq Volume (mL)
0.5
0.5
0$

0.5

0:5
0,5
0:5

0.5
0.5
O~ 5
0:5
0;5
0:5
0.5
0.5
0,5

0:5

0.5
0,5
0.5

0.5
05
0,5
0.5
05
0.5
0.5
0.5
O.S
0;5
0.5
0.5
0:5

0:5
0$
0.5
0.5
O.S
0;5
0.5
0.5

O.S
0,5
0.5
0.5

0.5
0.5
0.5
0.5

Aliq.#
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPMlmL
21603,07

162.23306

184.49268

218.51587

176.57826

15500.903

14646.563

13456.56

23667.16

23675.22

24052.33

165.47476

172.38822

207.3596

197.40664

9626.552

8207.161

10796.96

10771,292

13273.703

12131.849

21256.16

21154.38

187,23312

243.6517

423.8211

462.4381

459.9687

3687.699

3863.375

3703.071

8795.199

6997.084

8569.062

20628,26

21095.8

22410.31

23199.19

2291.43

22180.9

TotalDPM
43206.14

Volume of substrate
solutionusedlassaytub

(mL)
1
1
1
1
1
1
1
1
1
1

47374.32

47352.44

48104.66

330.94956

344.77644

414.7192

394.81728

19257.104

16414.322

21593.92

21542.584

26547.406

24263.698

42512.36

42308.76

374.46624

324.46612

368.98536

437.03174

487.3034

357.15656

847.6422

924.8762

919.9374

7375.798

7726.75

7405.142

17590.398

17994.168

17178.164

31001.806

29693.166

26913.128

41656.52

42191.6

44820.62

46398.38

45802,86

44361.8

2/28/2006: 1:12 PM

Calculale%turnover

total DPMin assay tube
(initial)

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680673

1680873

1680673

1680873

1680873

1680873

1680873

1680673

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

5 Technician ID

% conversion to product
2.57

2,82

2.82

2.86

0.02

0.02

0.02

0.02

1.5

0.98

1.28

1.28

1,58

1.44

2.53

2.52

0.02

0.02

0.02

0.03

0.3

0.02

0.05

0.06

0.05

0.44

0.46

0.44

1.05

1.07

1.02

1.84

1.77

150

2.48

2.51

2.67

2.76

2,72

264

EJ'

Calculate nmol H;0 formed

Total DPM corrected for
background (Background

Tubes)
42835

47003

46981

47733

-40

-27

43

24

18886

16043

21223

21171

26176

23892

42141

41937

-47

.2

56

116

_14

.76

554

549

7004

7355

7035

17219

17623

16807

30630

29322

26542

41265

41820

44449

46027

45432

43990

Replicate #

nmol JH20 formed
0.0509

0.0559

0.0558

0.0567

0,0000

00000

0.0001

0.0000

0,0224

0.0191

0,0252

0,0252

0.0311

0.0284

0.0501

0.0498

0.0000

...0001

0.0000

0.0001

0.0001

0,0000

0.0006

0.0007

0.0007

0.0083

0,0087

0.0084

0.0205

0.0209

0.0200

0.0364

0.0348

0.0315

0.0491

0.0497

0.0528

0.0547

0.0540

0.523

Volumedilule
mlcrosomes

used in assay Final (proleinl i incubation
tub., (mL) asay (m9/mL) time (min)

0.002

0.002 15
15

0,002

0.002

0,002

0.002

Aromatase activily (nmo
eslrogenformedmg

proteinlmin
0.7155

0.7851

0.7848

0.7973

-0.0007

-0.0004

0.0007

0.0004

0.3155

0.2680

0.3545

0.3536

0.4372

0.3991

0.7039

07005

0.0001

.0.0006

0.0000

0.0011

0.0019

-0.0002

0.0080

0.0092

0.0092

0.1170

0.1229

0.1175

0.2876

0.2944

0.2807

0.5117

0.4898

0.4434

0.6896

0.6985

0.7425

0.7688

0.7589

0.7348

30f4



Assa Date

Test Chemical
9/6/2005 ID RC#7 ECl # Concentrations tested 3

Control Type Portion A ver2ge SD

Full activity Beginning 0.7503 0.0492

Full actvity End 0.7911 0.0089

Full activity Overall 0.707 0.0372

Background Beainnina -0.0006 0.000163317

Background End 0.0006 0.000235072

Background Overall 0.0000 0.000666067

Positive Beainnina 0.2917 0.0336

Positive End 0.3541 0.0006

Positive Overall 0.3229 0.0409

Negative Beginning 0.4182 0.0270

Negative End 0.7022 0.0024

Negative Overall 0.5602 0.1647

Test Substance Level Replicate (test substance) M Log(test substance) Activity
RC#7 ECl 1 1 1.00E-05 -5.00 0.0001
RC#7 ECl 1 2 1.00E-05 -5.00 -0.0008
RC#7 ECl 1 3 1.00E-05 -5.00 0.0000
RC#7 ECl 2 1 1.00E-06 -6.00 0.0011
RC#7 ECl 2 2 1.00E-06 -6.00 0.0019
RC#7 ECl 2 3 1.00E-06 -6.00 -0.0002
RC#7 ECl 3 1 1.00E-07 -7.00 0.0080
RC#7 ECl 3 2 1.00E-07 -7.00 0.0092
RC#7 ECl 3 3 1.00E-07 -7.00 0.0092
RC#7 ECl 4 1 1.00E-08 -8.00 0.1170
RC#7 ECl 4 2 1.00E-08 -8.00 0.1229
RC#7 ECl 4 3 1.00E-08 -8.00 0.1175
RC#7 ECl 5 1 3.30E-09 -8.48 0.2876
RC#7 ECl 5 2 3.30E-09 -8.48 0.2944
RC#7 ECl 5 3 3.30E-09 -8.48 0.2807
RC#7 ECl 6 1 1.00E-09 -9.00 0.5117
RC#7 ECl 6 2 1.00E-09 -9.00 0.4898
RC#7 ECl 6 3 1.00E-09 -9.00 0.4434
RC#7 ECl 7 1 3.30E-10 -9.48 0.6896
RC#7 ECl 7 2 3.30E-10 -9.48 0.6986
RC#7 ECl 7 3 3.30E-10 -9.48 0.7425
RC#7 ECl 8 1 1.00E-10 -10.00 0.7688
RC#7 ECl 8 2 1.00E-10 -10.00 0.7589
RC#7 ECl 8 3 1.00E-10 -10.00 0.7348

ECl-Rep3-IVT -WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of controi values
Log (test I ReDlicate

Level substancel r 1 I 2 T 3
1 -5.00 0.01 -0.10 -0.01
2 -6.00 0.14 0.25 -0.03
3 -7.00 1.03 1.20 1.19
4 -8.00 15.18 15.94 15.25
5 -8.48 37.32 38.20 36.43
6 -9.00 66.39 63.55 57.53
7 -9.48 89.48 90.64 96.34
8 -10.00 99.76 98.47 95.35

2/28/2006
1:12PM

Replicate
#

Page 4 of 4



Assay Date

Technician ID

Test
8/29/2005 ChemicallD RC#8 CYN

# Concentrations
tested 8

5

Aliquot #
1

2
3
4
5

1642378
91629

5.58

0.740

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

EJB Replicate # Microsome type Recombina Microsome ID

ASDN solution

Stock
Dilution A

Dilution B

Weight of
aliquot (g)

0.0198
0.0198
0.0203
0.0198
0.0200

DPM/Aliq.
40.4

3 1.58
33623.9

34041.22
33986.36

DPM/g
soln.
1486889
1650080
1656350
1719254
1699318

Average DPM/g soln
SD
CV

I1Ci/g soln

mg ASDN
added
17.5

total volume
(mL)
17.5

dilution
factor (ASDNJ in solution (~ig/mL)

1000.00

10.00
1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

16.4349 9

9..1897 9

0.559158 I1g/g

Calculation of Substrate Solution Specific Activity

1) Calculate I1g (3H1ASDN/g soln. = 0.00837 I1g/g soln.

I1g/g soln.
a. I1Ci/g soln

b. Specific activity of eHJASDN (I1Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.740
25300000

286.4

Formula=a/b*c

2) Calculate total I1g ASDN/g soln.

I1g ASDN/g soln.= I1g cold ASDN/g soln. + I1g eHJASDN/g soln.

= 0.559158 + 0.00837
0.567532 I1g ASDN/g soln.

3) Calculate Solution Specific Activity

= (I1Ci/g soln.)/(l1g ASDN/g soln.)
1.304 I1Ci/l1g ASDN

828811 dpm/nmol

CYN-Rep1-IVT-WA417- TK4.xls;
Substrate Specific Activity

2/28/2006 ;
10:09 AM 1 of 1



Test # Concentrations
Assay Date 8/29/2005 Chemical ID RC#8 CM tested

Technician
ID EJB Replicate # Microsome tvpe Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.01 0.005 stock (mL) Protein stock ID

0.581 0.365 0.181 0.068 0.054
0:580 0.368 0.183 0.071 0.055
0.589 0.368 0.183 0.069 0.054

Samples: Recombinan QC 10 QC 100
0.058 0.071 0.306
0.058 0.070 0.302
0.058 0.068 0.295

Sta nda rd Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein Araw Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.583 0.544 0.0414 m, b 0.077 0.000
0.125 62.5 1000 0.00013 200 0.0250 0.367 0.328 0.0248 serr.! S8b 0.002 0.000

0.05 25 1000 0.00005 200 0.0100 0.182 0.143 0.0105 r2, sey 0.999 0.000
0.025 25 2000 0.00003 200 0.0050 0.111 0.071 0.0051 F, df 2556 3

0.01 5 1000 0.00001 200 0.0020 0.069 0.030 0.0019 SSreg. SSresid 0.000 0.000
0.005 5 2000 0.00001 200 0.0010 0.054 0.015 O. 0007

Regression results are calculated using the function
Blank 0.040 ,z~ 0.999 L1NEST

m~ 0.077
b~ 0.000

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

A,_ Aadj, measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL

Recombinan 0.058 0.019 0.001 200 72000 0.003 0.003 3.009
Recombinan 0.058 0.018 0.001 200 72000 0.003
Recombinan 0.058 0.018 0.001 200 72000 0.003

QC 10 0.071 0.031 0.002 200 200 0.000 0.000 0.009
QC10 0.070 0.030 0.002 200 200 0.000
QC 10 0.068 0.029 0.002 200 0.000

QC 100 0.306 0.266 0.020 200 0.000 0.000 0.098
QC 100 0.302 0.262 0.020 200 0.000
QC 100 0.295 0.255 0.019 200 0.000

CM-Rep1-IVT-WA417 -TK4.xls;
Protein - 5 point curve

2/28/2006;
10:10AM 10f4



Chemical
8/29/2005 10 RC#8 CM

# Concentrations
tested

Microsome
8 type Recombim Microsome 10 5 Technician 10 EJB

Replicate
#

Dilution B mL microsome Dilution A used
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa , m /mL :

3.009059
0.005015

CM-Rep1-IVT -WA417 - TK4.xls
Microsome & Chemical Dilutions

2/28/2006
10:10AM Page 2 of4



Assa Date 8129/2005 Replicate # 

SamplelD

Samplelype
Full aclivi control

ReplicalcLevel
1

Back round control

Posiliveconlrol

Ne alive Control

RC#8 eM 1-1

CM-Rep1-IVT-WA417-TK4.xls; Activity calculation

Test Chemic;;IID RC# CM

Nominallot;;l
votume(mL)

1-2

1-3

2-1

2-2

2-3

3.1

3-2

3-3

4.1

4-2

4-3

5-1

5-2

5-3

'-1

'.2

'.3

'.1

'.2

'-3

'-1

'-2

'-3

Calculate DPM in aqueous portion after extaction

# Concenlralionslesled 8 Microsome type Recombinan Microsome ID

Aliq Volume (mL)
0:5
0.5
0.5
0.5
0.5
0.5
0:5
0.5
0,5
0.5
0.5
0,5
0.5
0,5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0;5
0.5
0;5
0:5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
as
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
0.5
0:5
0.5
0.5

0.5
0:5
0:5
0.5
0.5
0.5
0.5
0.5
0.5
0,5
0.5
0.5
0.5
0:5
0.5
0;5
0.5
0.5
0.5
0:5
0:5
0.5

Aliq.#
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPMlmL
18008.755

15711.304

16560.491

12712.103

12491.715

2916.993

1679.1792

1581.0959

1358.6122

11965.509

11687.249

14430.744

14250.907

15136.502

15477.782

13439.298

13183.164

12885.725

14620.759

14709.992

14729.241

Total DPM
36017.51

19335.853 38671.726

1639.56 32679.138

15705.74 31411.548

194.96877 389.93754

172.87097 345.74194

170.09582 340.19164

183.11667 366.23334

7449,877 14899.754

7855,815 15711.63

7192.708 14385.416

7143.394 14286.788

31422.608

33120.982

25424.206

24983,43

5833.986

3128.39 6256.878

4362.954 8725,908

3358.3584

3162.1918

2717,2244

4175.655 8'351,31

3975.032 7950.064

2664.708 5329.416

23931.018

23374.498

11865.8 2'3731.6

14443.52 28887.04

28861.488

28501.814

30273.004

30955.564

14798.46 29596.92

26878.596

26366.328

25771.45

29241,518

29419.984

29458.482

Volume of substrate
solution usedassaylub

(mL)

1
1

1
1
1
1
1
1
1
1

2128/2006; 10:10AM

Calculate % tumover

total DPM in assay tube
(initi;;l)

1642378

1642378

1842378

1642378

1642378

1642378

1642378

1642378

1642378

1642'378

1642378

1642378

1642378

1642378

1642378

1642378

1642'378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

1542378

1542378

1642378

1642378

1642378

1642378

1642378

1642378

1642378

5 TechnidanlD

% conversion to product
2.19

2.35

1.99

1,91

0.02

0.02

0.02

0,02

0.91

0.96

0.88

0.87

1.91

2.02

1.55

1.52

0,36

0.38

0.53

0,20

0.19

0.17

0.51

0.48

0.32

1.46

1.42

1.44

1.76

1.6

1.74

1.84

1.88

1.80

1.84

1.61

1.57

1.8

1.79

1.79

EJB

Calculate nmol H20 formed

Tolal DPM corrected for
background (Background

Tubes)
35657

38311

32319

31051

29

.15

.20

14539

15351

14025

13926

31062

32760

25064

24623

5473

5896

8365

29
2802

2357

7991

7590

4969

23570

23014

23371

28527

28501

28141

29912

30595

29236

26518

26006

25411

2S81

29059

2909B

nmorJH20formed
0.0430

Volume dilute
microsomes

used in assay Finaifproteinli Incubation
tube (ml) assay (mglml) time (min)

0,003

0.0462 0.003

0.0390 0.003

0.0375 0.003

0.0000 0.003

0.0000

00000

0.0000

0.0175

0.0165

0.0169

0.0168

0.0375

0.0395

0.0302

0.0297

0,0066

0.0071

0.0101

0.0036

0.0034

0.0028

0.0096

0.0092

0.0060

0.0284

0.0278

0.0282

0.0344

0.0344

0.0340

0.0361

0.0369

0.0353

0.0320

0.0314

0.0307

0,0348

0.0351

0.0351

Aromataseactivily(iimo
estrogeiiformedlmg

proteinlmin
0.5719

0,6145

0.5184

0.4980

0.0005

.0.0002

-0.0003

0.0001

0.2332

0.2462

0.2249

0.2234

0.4982

0.5254

0.4020

0.3949

0.0878

0,0946

0.1342

0.0481

0.049

0.0378

0.1282

0.1217

0.0797

0.3780

0.3691

0.3748

04575

0.4571

0,4514

0,4798

0,4907

0.4689

0.4253

0.4171

0.4076

0,4632

0.4661

0.4667

30f4



Assa Date

Test Chemical
8/29/2005 10 RC#8 CM # Concentrations tested

Replicate
#

Control Type Portion Average SO

Full activity Beqinninq 0.5932 0.0301

Full activitv End 0.5082 0.0144

Full activity Overall 0.5507 0.0527

Background Beginning 0.0001 0.000501231

Background End -0.0001 0.000295344

Background Overall 0.0000 0.000362169

Positive Beqinnina 0.2397 0.0092

Positive End 0.2242 0.0011

Positive Overall 0.2319 0.0105

Negative Beainning 0.5118 0.0193

Negative End 0.3985 0.0050

Negative Overall 0.4551 0.0665

Test Substance Level Replicate (test substanceJ M Logrtest substance) Activity
RC#8 CM 1 1 1.00E-04 -4.00 0.0878
RC#8 CM 1 2 1.00E-04 -4.00 0.0946
RC#8 CM 1 3 1.00E-04 -4.00 0.1342
RC#8 CM 2 1 3.30E-05 -4.48 0.0481
RC#8 CM 2 2 3.30E-05 -4.48 0.0449
RC#8 CM 2 3 3.30E-05 -4.48 0.0378
RC#8 CM 3 1 1.00E-05 -5.00 0.1282
RC#8 CM 3 2 1.00E-05 -5.00 0.1217
RC#8 CM 3 3 1.00E-05 -5.00 0.0797
RC#8 CM 4 1 1.00E-06 -6.00 0.3780
RC#8 CM 4 2 1.00E-06 -6.00 0.3691
RC#8 CM 4 3 1.00E-06 -6.00 0.3748
RC#8 CM 5 1 1.00E-07 -7.00 0.4575
RC#8 CM 5 2 1.00E-07 -7.00 0.4571
RC#8 CM 5 3 1.00E-07 -7.00 0.4514
RC#8 CM 6 1 1.00E-08 -8.00 0.4798
RC#8 CM 6 2 1.00E-08 -8.00 0.4907
RC#8 CM 6 3 1.00E-08 -8.00 0.4689
RC#8 CM 7 1 1.00E-09 -9.00 0.4253
RC#8 CM 7 2 1.00E-09 -9.00 0.4171
RC#8 CM 7 3 1.00E-09 -9.00 0.4076
RC#8 CM 8 1 1.00E-10 -10.00 0.4632
RC#8 CM 8 2 1.00E-10 -10.00 0.4661
RC#8 CM 8 3 1.00E-10 -10.00 0.4667

CM-Rep1-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 5 Technician 10 EJB

Percent of control values
Log(test I Replicate

Level substancel I 1 I 2 I 3
1 -4.00 15.94 17.17 24.36
2 -4.48 8.73 8.16 6.86
3 -5.00 23.27 22.10 14.47
4 -6.00 68.65 67.03 68.07
5 -7.00 83.08 83.01 81.96
6 -8.00 87.12 89.11 85.15
7 -9.00 77.23 75.74 74.01
8 -10.00 84.12 84.64 84.75

2/28/2006
10:10AM
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Assay Date

Technician 10

Test
9/6/2005 Chemical 10 RC#8 CYN

# Concentrations
tested 8

EJB Replicate # 3 Microsome type Recombina Microsome 10 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0201
0.0201
0.0202
0.0205
0.0198

DPM/Aliq.
67
38

3
5

3.6

DPM/g
soln
1589287
1611213
1648081
1700046
1855737

Average DPM/g soln
SO
CV

1680873
106373

6.33

¡.Cifg soln 0.757

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

15.8

total volume
(mL)
15.8

dilution
fa cto r (ASDNI in solution (~ig/mL)

1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.318 9

9.1948 9

0.563476 J.9/g

1) Calculate ¡.g eHIASDN/g soln. = 0.00857 ¡.g/g soln
J.9/g soln.

a. ~ICi/g soln

b. Specific activity of ¡3HIASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ¡.g ASDN/g soln.

Formula=a/b*c

0.757
25300000

286.4

J.g ASDN/g soln.= J.g cold ASDN/g soln. + ¡.g ¡3HIASDN/g soln.

0.563476 + 0.00857
0.572047 ~ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (~ICi/g soln.)/(¡.g ASDN/g soln.)
1.324 ¡.Ci/~lg ASDN

841543 dpm/nmol

CYN-Rep3-IVT -WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
10:11 AM 1 of 1



Test # Concentrations
Assay Date 9/6/2005 Chemical 10 RC#8 CYN tested

Technician
10 EJB Replicate # 3 Microsome type Recombinant Microsome 10 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.025 M1 Blank BSA) stock (mL) Protein stock ID

0.267 0.154 0.082 0.052 0.035 0.031 2
0.263 0.162 0.083 0.054 0.035 0.026
0.266 0.157 0.083 0.054 0,035 0.031 0.027

Samples: Recombinan QC 10 QC100
0.032 0.034 0:115
0.031 0.040 0.121
0.031 0.033 0.120

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,,, Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.265 0.237 0.0450 m,b 0.188 0.000
0.125 62.5 1000 0.00013 200 0.0250 0.158 0.130 0.0248 S8mi S8b 0.004 0.000
0.05 25 1000 0.00005 200 0.0100 0.082 0.054 0.0106 r", se, 0.999 0.000

0.025 25 2000 0.00003 200 0.0050 0.053 0.026 0.0051 F, df 2142 3
0.01 5 1000 0.00001 200 0.0020 0.035 0.007 0.0017 SSreg. SSresid 0.000 0.000

0.005 5 2000 0.00001 200 0.0010 0.031 0.003 0.0009
Regression results are calculated using the function

Blank 0.028 r"= 0.999 L1NEST
m= 0.188
b= 0.000

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg proteln/~L

ArClw Aadj measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL

Recombinan 0.032 0.004 0.001 200 120 0.003 0.003 2.846
Recombinan 0.031 0.003 0.001 200 0.003
Recombinan 0.031 0.003 0.001 200 0.003

QC 10 0.034 0.006 0.002 200 0.000 0.000 0.009
QC 10 0.040 0.012 0.003 200 0.000
QC 10 0.033 0.005 0.001 200 0.000

QC 100 0.115 0.087 0.017 200 200 0.000 0.000 0.087
QC 100 0.121 0.093 0.018 200 0.000
QC 100 0.120 0.092 0.018 200 0.000

CYN-Rep3-IVT-WA417 - TK4.xls;
Protein - 5 point curve

2/28/2006;
10:12 AM 10f4



Chemical
9/6/2005 10 RC#8 CYN

# Concentrations
tested

Microsome
8 type Recombim Microsome 10 5 Technician 10 EJB

Replicate
#

Microsome Dilution Details

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Test Chemical Concentrations
Level Final Concentration M)

1 3.30E-05
2 hOOEc05
3 3:30E-06
4
5
6
7
8

Dilution A 0.12 mL microsome Stock used
72 mL total volume

600 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL :

2.845523
0.004743

CYN-Rep3-IVT -WA417 - TK4.xls
Microsome & Chemical Dilutions

2/28/2006
10:12AM Page 2 of 4



ssa Date

Sanpletype
Full activit control

Back roundconttol

Positive control

Ne ativeControl

RC# CYN

9/612005

SamplelD

ReplicatelLlivel
1

1.1

1-2

1.3

2-1

2-2

2-3

3-1

3-2

3-3

4-1

4-2

4-3

5-1

5.2

5-3

6-1

6-2

6-3

'-1

'-2

'-3

'-1

'-2

'-3

CYN-Rep3-IVT-WA417 -TK4.xls; Activity calculalion

Test ChemicallD RC# CYN

NominallotaJ
volume (mL)

2

# Concenlrationsiested 8 Microsome type Recmbinan Miqosome ID

Calculate DPM in aqueous portion after extaction

Aliq Volume (mL)
0.5
0.5
0:5
0.5
0:5
0.5
0.5
0.5
0,5

Aliq, #
,
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

0:5
05
0.5
0.5
0.5
0;5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
D,S
0.5
05
0.5
0.5

0;5
0.5
0:5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0~5
0.5
0.5

0.5
0;5
0.5

Ave DPMfmL
21603.07

21479.076

20975-466

Tolal DPM
43206.14

Volume or substrate
solution used/as:;ay lub

(mL)
1
1
1
1
1
1
1
1
1
1
1
1
1
1

23687.16 47374.32

23676.22 47352.44

24052.33 48104.66

165.47478 330.94956

172.38822 344.77644

207.3596 414.7192

197.4086 39.81728

9628.552 19257.104

8207,161 16414.322

10796.96 21593,92

10771.292 21542584

13273,703 26547.406

12131.849 24263.698

21256,18 42512,36

21154.38 42308.76

4358.206 6716.412

4743.246 9466.492

2803.67 5607.34

7119,773 14239.546

6872.422 13744.844

5665.42 113'3.84

13237.346 26474.69

12476.986 24953.976

12811.299 25622.59

18358.275 36716.55

13904.999 27809.998

17142.248 34284.496

23428.18 46856.36

22620.79 45241.58

22831.83 45663.66

23729,03 47458.06

23306.28 46612.56

42958.152

22903.64 45807.28

41950.932

22230.47 4460.94

23871.46 47742.92

24003.68 48007.36

23663.06 47326.12

2/2812006; 10:12AM

Calculate % tumover

totalDPM in assay lube
(initial)

1680873

1660873

1680873

1680873

1680873

1680873

1660873

1680873

1680873

1680873

1680873

1680813

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1660873

1660873

1660873

'1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

1680873

5 Technician ID

% conversion 10 p,oducl
2.57

EJ'

Calculalenmol H20formed

Total DPMcorrectedfor
background (Background

Tube:;)
42835

2.82 47003

2.82 46981

2.86 47733

0.02 -40

0.02 -27

0.02 43

0.02 24

1.15 1886

0.98 16043

128 212n

1.8 21171

1.58 26176

1.44 23892

2.53 42141

2.52 41937

0,52 8345

0.56 9115

0.33 5236

0.85 13668

0.82 13374

0,67 10960

1.58 26103

1.48 24583

1.52 25251

2.18 3635

1.5 27439

2.04 33913

2.9 46485

", 44870

2.72 45292

2.82 47087

2.77 46241

2.56 42587

2.73 45436

2.50 41580

2.65 44090

2.84 47372

2.86 47636

2.82 46955

Replicate #

nmol~H20formed
0.0509

Volume dilute
microsome:;

usod in assay Final ¡proteinj ¡ lncuba~on
tube (mL) a:;say (mg/mL) time (min)

0.002

0.0559

0.0558

0.0567

0.0000

0.000

0.0001

0.0000

0.0224

0.0191

0.252

0.0252

0.0311

0.0284

0.0501

0.0498

0,0099

0.0108

0.0062

0.Q65

0.0159

0,0130

0.0310

0.0292

0.0300

0.0432

0.326

0.0403

0.0552

0.0533

0.0538

0.0560

0.0549

0.0506

0,0540

0.0494

0.0524

0.0563

0.0566

0.0558

0.002
15

0.002 15
15

0.002

0.002

0.002

0.02

0.002

Aromalase activity (nmo
estrogenrormed/mg

proleinlmin
0.7155

0.7851

0.7848

0.7973

-0.0007

-0.0004

0.0007

0.0004

0.3155

0,2680

0_3545

0,3536

0.4372

0.3991

0.7039

0.7005

0.1394

0.1523

0.0875

0,2317

0,2234

0.1831

0.4360

0.4106

0.4218

0.6071

0,4583

0.5665

0,765

0.7495

0.7566

0.7865

0.7724

0.7114

0.7590

0.6945

0.7365

0.7913

0.7957

0.7843

30f4



Assa Date

Test Chemical
9/6/2005 ID RC#8 CYN # Concentrations tested 3

Control Type Portion Average SD

Full activity Beginning 0.7503 0.0492

Full activitv End 0.7911 0.0089

Full activity Overall 0.707 0.0372

Background Beginning -0.0006 0.000163317

Background End 0.0006 0.000235072

Background Overall 0.0000 0.000666067

Positive Beainnino 0.2917 0.0336

Positive End 0.3541 0.0006

Positive Overall 0.3229 0.0409

Negative Beginning 0.4182 0.0270

Negative End 0.7022 0.0024

Negative Overall 0.5602 0.1647

Test Substance Level Replicate (test substance) M Log(test substance) Activity
RC#8 CYN 1 1 3.30E-05 -4.48 0.1394
RC#8 CYN 1 2 3.30E-05 -4.48 0.1523
RC#8 CYN 1 3 3.30E-05 -4.48 0.0875
RC#8 CYN 2 1 1.00E-05 -5.00 0.2317
RC#8 CYN 2 2 1.00E-05 -5.00 0.2234
RC#8 CYN 2 3 1.00E-05 -5.00 0.1831
RC#8 CYN 3 1 3.30E-06 -5.48 0.4360
RC#8 CYN 3 2 3.30E-06 -5.48 0.4106
RC#8 CYN 3 3 3.30E-06 -5.48 0.4218
RC#8 CYN 4 1 1.00E-06 -6.00 0.6071
RC#8 CYN 4 2 1.00E-06 -6.00 0.4583
RC#8 CYN 4 3 1.00E-06 -6.00 0.5665
RC#8 CYN 5 1 1.00E-07 -7.00 0.765
RC#8 CYN 5 2 1.00E-07 -7.00 0.7495
RC#8 CYN 5 3 1.00E-07 -7.00 0.7566
RC#8 CYN 6 1 1.00E-08 -8.00 0.7865
RC#8 CYN 6 2 1.00E-08 -8.00 0.7724
RC#8 CYN 6 3 1.00E-08 -8.00 0.7114
RC#8 CYN 7 1 1.00E-09 -9.00 0.7590
RC#8 CYN 7 2 1.00E-09 -9.00 0.6945
RC#8 CYN 7 3 1.00E-09 -9.00 0.7365
RC#8 CYN 8 1 1.00E-10 -10.00 0.7913
RC#8 CYN 8 2 1.00E-10 -10.00 0.7957
RC#8 CYN 8 3 1.00E-10 -10.00 0.7843

CYN-Rep3-IVT -WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log (test I Renlicate

Level substance) I 1 I 2 I 3
1 -4.48 18.09 19.76 11.35
2 -5.00 30.06 28.99 23.75
3 -5.48 56.58 53.28 54.73
4 -6.00 78.77 59.47 73.50
5 -7.00 100.75 97.25 98.17
6 -8.00 102.06 100.22 92.30
7 -9.00 98.48 90.12 95.56
8 -10.00 102.67 103.25 101.77

2/28/2006
10:12AM

Replicate
#

Page 4 of4



Assay Date

Technician 10

Test
8/15/2005 Chemical 10 RC#8 CM

# Concentrations
tested 8

5

Aliquot #
1

2
3
4
5

1563166
15684

1.00

0.704

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

EJB Replicate # 4 Microsome tvpe Recombina Microsome 10

Weight of
aliquot (g)

0.0198
0.0200
0.0204
0~0202
0.0203

DPM/g
soln.
1541423
1553818
1568022
1581582
1570986

Average DPM/g soln
SO
CV

~Cilg soln

mg ASDN
added

total volume
(mL)
12.4

dilution
factor (ASDN) in solution (~g/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

16.1923g
9.1029 9

0.562175 ~g/g

Calculation of Substrate Solution Specific Activity

1) Calculate ~g (3H)ASDN/g soln. = 0.00797 ~g/g soln.
~g/g soln.

a. ~Ci/g soln
b. Specific activity of ¡3HJASDN (~Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.704
25300000

286.4

Formula=a/bê

2) Calculate total ~g ASDN/g soln.

~g ASDN/g soln.= ~g cold ASDN/g soln. + ~g (3HJASDN/g soln.

0.562175 + 0.00797
0.570145 ~g ASDN/g soln.

3) Calculate Solution Specific Activity

= (~Ci/g soln.)/(~g ASDN/g soln.)
1.235 ~Ci/~g ASDN

785222 dpm/nmol

CM-Rep4-IVT-WA417-TK4.xls;
Substrate Specific Activity

2/28/2006;
10:15AM 1 of 1



Test # Concentrations
Assay Date 8/15/2005 Chemical 10 RC#8 CYN tested

Technician
10 EJB Replicate # 4 Microsome type Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.025 Q, 0.005 Blanks BSA) stock (mL) Protein stock 10

0.626 0.398 0.197 0.137 0.091 0.071 0.059 2
0.628 0.412 0.303 0.087 0.076
0.625 0.408 0.211 0.089 0.071

Samples: Mic 0.008 OC10
0.069 0.086
0.067 0.082
0.066 0.080

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein Araw Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.626 0.568 0.0472 m,b 0.087 -0.002
0.125 62.5 1000 0.00013 200 0.0250 0.406 0.347 0.0281 S8mi S8b 0.006 0.002

0.05 25 1000 0.00005 200 0.0100 0.237 0.179 0.0135 i-, sey 0.981 0.003
0.025 25 2000 0.00003 200 0.0050 0.131 0.072 0.0043 F, df 205 4

0.01 5 1000 0.00001 200 0.0020 0.089 0.031 0.0007 SSreg. SSresid 0.002 0.000
0.005 5 2000 0.00001 200 0.0010 0.073 0.015 -0.0007

Regression results are calculated using the function
Blank 0.058 i-~ 0.981 L1NEST

m~ 0.087
b~ -0.002

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

Araw Aadj. measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL

Mic 0.008 0.069 0.011 -0.001 200 120 -0.003 -0.004 -3.643
Mic 0.008 0.067 0.008 -0.001 200 120 -0.004
Mic 0.008 0.066 0.008 -0.001 200 120 -0.004

OC 10 0.086 0.028 0.000 200 200 0.000 0.000 0.001
OC 10 0.082 0.024 0.000 200 200 0.000
OC 10 0.080 0.021 0.000 200 200 200 0.000

OC 100 0.306 0.248 0.019 200 200 200 0.000 0.000 0.100
OC 100 0.319 0.260 0.021 200 200 200 0.000
OC 100 0.312 0.254 0.020 200 200 200 0.000
Mic 0.08 0.229 0.170 0.013 200 140 8540 0.004 0.004 3.771
Mic 0.08 0.214 0.155 0.011 200 140 8540 0.003
Mic 0.08 0.230 0.171 0.013 200 140 8540 0.004

CYN-Rep4-IVT-WA417 - TK4.xls;
Protein - 6 point curve

2/28/2006;
10:16AM 10f4



Chemical
8/15/2005 ID RC#8 CYN

# Concentrations
tested

Microsome
8 type Recombim Microsome ID 5 Technician ID EJB

Replicate
#

Microsome Dilution Details

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 3.3QEc05
2
3
4
5
6
7
8

Dilution A 0.14 mL microsome Stock used

8.54 mL total volume
61 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

3.771282
0.006182

CYN-Rep4-IVT -WA417 - TK4.xls
Microsome & Chemical Dilutions

2/28/2006
10:16AM Page 2 of 4



Assa Date 8/15/2005 Test Chemical ID RC# CYN flConcentrationstested 8 Microsome type Recombinan Microsome ID 5 TeclnlcianlD EJ8 Replicatefl

Sample type
Fullactivi control

Back round control

Positive control

Ne alive Control

RC#8 CYN

SarplelD

Replicaie/evel
1

1.1

1.2

1-3

2-1

2-2

2-3

3-1

3.2

3.3

4-1

4-2

4-3

5-1

5-2

5.3

6-1

6-2

6-3

'-1

'.2

7-3

'-1

'-2

'-3

CYN-Rep4-IVT-WA417 -TK4.xls: Activity calculation

Nominal total
volume (ml)

2
Aliq Volume (ml)

0.5
0.5
0.5

Oi5

0.5
0.5
0.5
0.5
0.5
0.5
.0.5
0.5
0;5
0:5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0,5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0:.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0;5
0:5
0:5

0.5
0.5
0.5
0.5
0.5
0;5

0.5
0:5
0,5
0.5
0.5
0:5
0.5
0:5
0.5
0.5
OS

Aliq.fI
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPMlmL
16882.956

15401,962

14879.493

15381225

14804.073

13560.965

14419.806

14601.545

16913.574

1630.154

16482.009

16908.969

17393.395

16694.211

17340.96

17046.762

16105,027

16251.177

16006.939

16063.463

Total DPM
37765,912

19050.883 38101.766

18047.84 36095.68

18523.805 37047.61

222.5078 445.0156

220,8724 441.7448

179.26461 358.52922

178.25451 356.50902

9213.05 18426.1

8746.398 17492.796

9170.987 18341.974

9099718 18199436

16242.761 32485.522

15796.78 31593.56

30803.924

15345.32 30690.64

5761.29 11522.598

5755.116 11510.232

5709.124 11418.248

5193.646 10387.292

5477355 10954.71

5413,801 10827.602

29758.986

30762,45

29608,146

27121,93

28839.612

29203.09

33827.148

32680.308

32964,018

33817.938

34786,79

33388.422

34681,926

34093.524

32210,054

32502.354

32013.878

32126.926

Volume of substrate
solution use/assay tub

(mL)

2128/2006:10:16AM

Calculale % turnover

iotal DPMin assay lube
(inWal)

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

156166

155166

1563166

1563166

1563166

1563166

156166

156166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

1563166

% conversion to product
2,42

2.44

2.31

2.37

003

0.03

0.02

0.02

1.8

1.12

1.17

1.6

2.08

2.02

1.97

1.96

0.74

0.74

0.73

0.66

0.70

0.69

1.90

1.97

1.89

1.74

1.84

1.87

2.16

2.09

2.11

2.16

2.23

2.14

222

2.18

2.06

2.08

2.05

2,06

CalC\late nmol H20 formed

Total DPMcorrec\edfor
background (Back9round

Tubes)
37365

37701

35695

36647

4S

41

42

44

18026

17092

17942

17799

32085

31193

30403

30290

11122

11110

11018

9987

10554

10427

29359

30362

29208

26721

25439

28803

33427

32280

32564

33417

34386

32986

34281

3363

31810

32102

31613

31726

nmol JH?O formed
0.0476

0.0480

0.0455

0,0467

0.0001

0.0001

-0.0001

-0.0001

0.0230

0,0218

0.0228

0.0227

0.0409

0.0397

0.0387

0.0386

0.0142

0.0141

0.0140

0.0127

0.0134

0.0133

0,0374

0.0387

0.0372

0.0340

0.0362

0.0367

0,0426

0,0411

0.0415

0.0426

0.0438

0.0420

0.0437

0.0429

00405

0,0409

0.0403

0.0404

Volumedilule
mlcrosomes

used In assay Final (prolein) In Incubation
tube (mL) assay (m9/mL) time (min)
1 0,003
1
1 0.003

0.003

0.003

0.003

0.003

0,003 15
15

0.003 15

0.003

0.003

0,003

0,003

0.003

0,003

0.003

0.003
15

0.003 15
15

Aromataseactivity(nmo
estrogenformedlmg

proleinlmin
0.5131

0.5177

0.4902

0.5033

0.0006

0.0006

-0.0006

-0.0006

0.2475

0.2347

0.2464

0.2444

0.4406

0.4284

0.4175

0.4160

0.1527

0.1526

0,1513

0.1371

0.1449

0.1432

0.4032

0.4170

0.4011

0.3670

0.3905

0,3955

0.4590

0.4433

0.4472

0.4589

0.4722

04530

0,4708

0,4627

0,4368

0.4408

0.4341

0.4357

30f4



Assa Date

Test Chemical
8/15/2005 10 RC#8 CYN # Concentrations tested 4

Control Type Portion Average SO

Full activity Beginning 0.5154 0.0033

Full activity End 0.4967 0.0092

Full activity Overall 0.5061 0.0122

Background Beginning 0.0006 3.17611E-05

Background End -0.0006 1.96172E-05

Background Overall 0.0000 0.000681099

Positive Beginning 0.2411 0.0091

Positive End 0.2454 0.0014

Positive Overall 0.2433 0.0058

Negative Beainning 0.4345 0.0087

Negative End 0.4167 0.0011

Negative Overall 0.4256 0.0114

Test Substance Level Replicate rtest substance) M Log(tesl substance) Activity
RC#8 CYN 1 1 3.30E-05 -4.48 0.1527
RC#8 CYN 1 2 3.30E-05 -4.48 0.1526
RC#8 CYN 1 3 3.30E-05 -4.48 0.1513
RC#8 CYN 2 1 1.00E-05 -5.00 0.1371
RC#8 CYN 2 2 1.00E-05 -5.00 0.1449
RC#8 CYN 2 3 1.00E-05 -5.00 0.1432
RC#8 CYN 3 1 3.30E-06 -5.48 0.4032
RC#8 CYN 3 2 3.30E-06 -5.48 0.4170
RC#8 CYN 3 3 3.30E-06 -5.48 0.4011
RC#8 CYN 4 1 1.00E-06 -6.00 0.3670
RC#8 CYN 4 2 1.00E-06 -6.00 0.3905
RC#8 CYN 4 3 1.00E-06 -6.00 0.3955
RC#8 CYN 5 1 1.00E-07 -7.00 0.4590
RC#8 CYN 5 2 1.00E-07 -7.00 0.4433
RC#8 CYN 5 3 1.00E-07 -7.00 0.4472
RC#8 CYN 6 1 1.00E-08 -8.00 0.4589
RC#8 CYN 6 2 1.00E-08 -8.00 0.4722
RC#8 CYN 6 3 1.00E-08 -8.00 0.4530
RC#8 CYN 7 1 1.00E-09 -9.00 0.4708
RC#8 CYN 7 2 1.00E-09 -9.00 0.4627
RC#8 CYN 7 3 1.00E-09 -9.00 0.4368
RC#8 CYN 8 1 1.00E-10 -10.00 0.4408
RC#8 CYN 8 2 1.00E-10 -10.00 0.4341
RC#8 CYN 8 3 1.00E-10 -10.00 0.4357

CYN-Rep4-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 5 Technician 10 EJB

Percent of control values
Logltest I Reollcate

Level substancel I 1 I 2 I 3
1 -4.48 30.18 30.15 29.90
2 -5.00 27.10 28.64 28.29
3 -5.48 79.67 82.39 79.26
4 -6.00 72.51 7717 78.16
5 -7.00 90.70 87.59 88.36
6 -8.00 90.68 93.31 89.51
7 -9.00 93.02 91.43 86.32
8 -10.00 87.11 85.78 86.09

2/28/2006
10:16AM

Replicate
#

Page 4 of 4



Assay Date

Technician 10

Aliquot #
1

2
3
4
5

Test
9/8/2005 Chemical 10 RC#9DCF

# Concentrations
tested 8

EJB Replicate # Microsome type Recombina Microsome 10 5

Weight of
aliquot (g)

0.0199
0.0201
0.0203
0.0201
0.0201

DPM/g
soln.
1520524
1564586
1622393
1679375
1729435

Average DPM/g soln
SO
CV

1623262
84291

5.19

¡.Ci/g soln 0.731

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

11.5

total volume
(mL)
11.5

dilution
factor iASDN) in solution (¡.g/mL)

1000.00
10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.3 9

9
0.562705 ¡.g/g

1) Calculate ¡.g i3H)ASDN/g soln. = 0.00828 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln
b. Specific activity of ¡3H)ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ¡.g ASDN/g soln.

Formula=a/b*c

0.731
25300000

286.4

¡.g ASDN/gsoln,= ¡.g cold ASDN/g soln, + ¡.g i3H)ASDN/g soln.

0.562705 + 0.00828
0.570982 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.281 ~iCi/¡.g ASDN

814215 dpm/nmol

DCF-Rep1-IVT-WA417- TK4.xls;
Substrate Specific Activity

2/28/2006;
12:12 PM 1 of 1



Test # Concentrations
Ass'ay Date 9/8/2005 Chemical 10 RC#9DCF tested 8

Technician
10 EJB Replicate # Microsome tvoe Recombinant Microsome 10 5

Protein stock (mg Total volume of
Standards: 0,25 0.125 0.05 0.025 0.01 Blank BSA) stock (mL) Protein stock 10

0.628 0.390 0.192 0.124 0.077 0.044 2
0.635 0.400 0.195 0.125 0.073 0.039
0.629 0.405 0.190 0.119 0.076 0.040

Samples: Mic 0.008 OC 10 OC100 MiC 0.08
0.069 0.074 0.307 0,272
0.069 0.072 0.305 0.282
0.065 0:067 0.310 0.267

Standard Final
concentration Volume of volume of

(mg/mL) stock used Sid mg Protein ~L Standard mg Protein A,~ Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.631 0.589 0.0479 m,b 0.084 -0.002
0.125 62.5 1000 0.00013 200 0.0250 0.398 0.357 0.0283 S8m. S8b 0.004 0.001

0.05 25 1000 0.00005 200 0.0100 0.193 0.151 0.0109 r', se, 0.990 0.002
0.025 25 2000 0.00003 200 0.0050 0.123 0.082 0.0051 F, df 390 4

0.01 5 1000 0.00001 200 0.0020 0.075 0.034 0.0010 SSreg. SSresid 0.002 0.000
0.005 5 2000 0.00001 200 0.0010 0.061 0.020 -0.0002

Regression results are calculated using the function
Blank 0.041 r'= 0.990 L1NEST

m= 0.084
b= -0.002

Final vol.
mg protein ~ L diluted Vol usome Diluted usomes mg protein/~ L

A,~ Aadj, measured ~SOMES prep. (¡L) (fiL) Prep. average mg/~L mg/mL
Mic 0.008 0.069 0.028 0.000 200 120 72000 0.001 0.001 1.124
Mic 0.008 0.069 0.028 0.000 200 120 0.001
Mic 0.008 0.065 0.023 0.000 200 120 0.000

QC 10 0.074 0.033 0.001 200 200 0.000 0.000 0.003
QC 10 0.072 0.031 0.001 200 200 0.000
OC 10 0.067 0.026 0.000 200 0.000

QC 100 0.307 0.266 0.021 200 0.000 0.000 0.103
QC 100 0.305 0.264 0.020 200 0.000
QC 100 0.310 0.269 0.021 200 0.000
Mic 0.08 0.272 0.231 0.018 200 0.005 0.005 5.420
MiC 0.08 0.282 0.241 0.018 200 140 0.006
Mic 0.08 0.267 0.226 0.017 200 140 0.005

DCF-Repl-IVT-WA417 -TK4.xls;
Protein - 6 point curve

2/28/2006;
12:13 PM 10f4



Chemical
9/8/2005 ID RC#9 DCF

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 5 Technician ID EJB

Replicate
#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Test Chemical Concentrations
Level Final Concentration 1M)

1 1.00E-04
2 3.30E-05
3 1.00E,05
4 1.00E,p6
5 1.00E07
6 1.00E-08
7 1.00E-09
8 1.00E-10

Microsome Dilution Details

Dilution A 0.14 mL microsome Stock used
8.54 mL total volume

61 dilution factor

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 dilution factor

Dilution C (if applicable)

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

5.420243
0.008886

DCF-Rep1-IVT -WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
12:13 PM Page 2 of 4



Assa Date Replicate #

Sample type
Full activit control

Back round control

Positive control

Ne ativeControl

RC# DCF

918/2005

samplelD

Replicate/Level
1

6.,

,.,

8.1

6.2

8-3

DCF-Rep1.IVT-WA417- TK4.xls: Activily calculation

Test Chemical 10 RC#9 DCF

Nominallotal
volume (mL)

,

1.2

1.'

'.1

2.2

2-3

'.1

,.2

,.,
4.1

4.2

4-3

5.1

5-2

5-'

6-1

6.2

'.1

'.2

# Concenl!ations\es\ed 8 Microsome type Recmbinan Microsome 10

0.5
0.5
0.5
0.5
0.5

0.5
0,5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.
0.5
05
0.5
0.5
0.5

Ave DP/imL
32438.18

TolalDPM
64876.36

Volume of substrate
solution used/assay iub

(mL)
1
1

32265.08 64530.16

31342.34 62684,58

33146,35 66292.7

471,6164 943.2328

448.3459 896.6918

272.7276 545.4552

302.4353 604.8706

16679.775 33359,55

12003.431 24006.862

17110.125 34220.25

17477866 34955.732

23894.75 47789.5

21787,8 435756

29050.57 58101.14

28459.45 56918.9

15001.222 30002444

14419,313 28838.626

13984.62 27969,24

21220.69 42441.38

17147.331 34294.662

17728.707 35457.414

17352.707 34705.414

2961,33

30811_26

30082.35

18957.45 37914.9

20458,47 40916.94

29456.64 58913_28

27618.4 55236.8

29397.89 58795.78

28486.34 56972.68

30239.57 60479,14

29439.18 5887836

30392.16 60784.32

28318..9 56636.98

27028,99 54057.98

25030.55 50061.1

30302.89 60605,78

29523.22 59046.44

5936266

61622.52

60164,7

2/28/2006: 12:13 PM

Calculate%lumover

total DPM in assay tube
(inilial)

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623252

1623262

1623262

5 TechnlcianlD

% conversion to product
4,00

3.66

3.80

3.71

EJB

Calculate nmol H20formed

T ota DPM corrected for
background (Background

Tubes)
64129

3.98 53783

3.86 61937

4,08 65545

0.06 196

0.06 149

0.03 -202

0.04 -143

2.06 32612

1.48 23259

2.11 33473

2.15 34208

2.94 47042

2.68 42828

'.58 57354

3.51 56171

1.85 29255

1.78 28091

1.72 27222

2ô1 41654

2.11 33547

2.34 37167

2.52 40169

2.18 34710

2.14 33958

3.63 58166

3.40 54489

3.62 58048

3.51 56225

3.73 59732

'.63 58131

3.74 60037

3.49 55889

3.33 53310

3.08 49314

3.73 59858

'.64 58299

58615

60875

59417

nmol"H20formed
0.0788

Volume dilute
microsomes

used in assay Final !proteinJ i Incubalion
lube (mL) assay (mg/mL) time (min)

0.004

0,0783 0.004

0.0761 0,004

0.0805 0.004

0.0002 0.004

0.0002 0.004

-0,0002 0.004

-0,0002 0.004

0.0401 0.004

0.0286 0.004

0.0411

00420

0.0578

0.0526

0.0704

0.0690

0.0359

0.0345

0.0334

0,0512

0.0412

0.0456

0.0493

0.0426

0.0417

0.0714

0.0669

0.0713

0.0691

0.0734

0,0714

0,0737

0.0686

0.0655

0.0606

0.0735

0.0716

0,0720

0.0748

0.0730

Aromatase activity (nmo
estrogenformedlmg

proteinlmin
0.5909

0,5877

0.5707

0.6040

0.0018

0.0014

-0.0019

-0.0013

0.3005

0.2143

0.3084

0.3152

0.4335

0.396

0,5285

05176

0.2696

0.2589

0.2508

0,3542

0.3091

0.3425

0.3701

0.3198

03129

0.5360

0.5021

0.5349

0.5181

0.5504

0.5357

0.5532

0.5150

0.4912

0.4544

0.5516

0.5372

0.5401

0.5609

0.5475

30f4



Assa Date

Test Chemical
9/8/2005 ID RC#9 DCF # Concentrations tested

Replicate
#

Control Type Portion Average SD

Full activity Beoinnino 0.5893 0.0023

Full activitv End 0.5874 0.0235

Full activity Overall 0.5883 0.0137

Background Beginnina 0.0016 0.000303251

Background End -0.0016 0.000387137

Background Overall 0.0000 0.001856212

Positive Beainnino 0.2574 0.0609

Positive End 0.3118 0.0048

Positive Overall 0.2846 0.0472

Negative Beoinning 0.4141 0.0275

Negative End 0.5230 0.0077

Neaative Overall 0.4686 0.0650

Test Substance Level Replicate ¡test substance) M Log¡test substance) Activity
RC#9 DCF 1 1 1.00E-04 -4.00 0.2696
RC#9 DCF 1 2 1.00E-04 -4.00 0.2589
RC#9 DCF 1 3 1.00E-04 -4.00 0.2508
RC#9 DCF 2 1 3.30E-05 -4.48 0.3842
RC#9 DCF 2 2 3.30E-05 -4.48 0.3091
RC#9 DCF 2 3 3.30E-05 -4.48 0.3425
RC#9 DCF 3 1 1.00E-05 -5.00 0.3701
RC#9 DCF 3 2 1.00E-05 -5.00 0.3198
RC#9 DCF 3 3 1.00E-05 -5.00 0.3129
RC#9 DCF 4 1 1.00E-06 -6.00 0.5360
RC#9 DCF 4 2 1.00E-06 -6.00 0.5021
RC#9 DCF 4 3 1.00E-06 -6.00 0.5349
RC#9 DCF 5 1 1.00E-07 -7.00 0.5181
RC#9 DCF 5 2 1.00E-07 -7.00 0.5504
RC#9 DCF 5 3 1.00E-07 -7.00 0.5357
RC#9 DCF 6 1 1.00E-08 -8.00 0.5532
RC#9 DCF 6 2 1.00E-08 -8.00 0.5150
RC#9 DCF 6 3 1.00E-08 -8.00 0.4912
RC#9 DCF 7 1 1.00E-09 -9.00 0.4544
RC#9 DCF 7 2 1.00E-09 -9.00 0.5516
RC#9 DCF 7 3 1.00E-09 -9.00 0.5372
RC#9 DCF 8 1 1.00E-10 -10.00 0.5401
RC#9 DCF 8 2 1.00E-10 -10.00 0.5609
RC#9 DCF 8 3 1.00E-10 -10.00 0.5475

DCF-Rep1-iVT -WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Logitest ReDlícate

Level substancel I 1 I 2 I 3

1 -4.00 45.82 44.00 42.63
2 -4.48 65.30 52.54 58.21
3 -5.00 62.91 54.36 53.19
4 -6.00 91.10 85.34 90.92
5 -7.00 88.06 93.55 91.05
6 -8.00 94.03 87.53 83.50
7 -9.00 77.24 93.75 91.31
8 -10.00 91.80 95.34 93.06

2/28/2006
12:13 PM
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Assay Date

Technician 10

Test
9/12/2005 Chemical 10 RC#9DCF

# Concentrations
tested 8

EJB Replicate # 2 Microsome type Recombina Microsome 10 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0199
0.0205
0.0199
0.0200
0.0201

DPM/Aliq.
28991.12
31876.95

32398.9
32617.59
33249.76

DPM/g
soln.
1456840
1554973
1628085
1630880
1654217

Average DPM/g soln
SO
CV

1584999
80745

5.09

¡.Ci/g soln 0.714

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

13.8

total volume
(mL)
13.8

dilution
fa cto r (ASDNJ in solution (¡.g/mL)

1000.00
10.00

1.00

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

9

9

0.562033 ¡.g/g

1) Calculate ¡.g (3H1ASDN/g soln. = 0.00808 ¡.g/g soln.
¡.g/g solo

a. ¡.Ci/g soln
b. Specific activity of eHJASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ~ig ASDN/g soln.

Formula=a/b*c

0.714
25300000

286.4

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ~ig eH1ASDN/g solo

0.562033 + 0.00808
0.570115 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.252 ¡.Ci/¡.g ASDN

796232 dpm/nmol

DCF-Rep2-IVT-WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
12:13 PM 1 of 1



Test # Concentrations
IAssay Da Ie 9/12/2005 ChemicallD RC#9 DCF tested 8

Technician
ID EJB Replicate # Microsome tvne Recombinant Microsome 10 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.025 Qm BSA) stock (mL) Protein stock ID

0.625 0.405 0.200 0.162 0.081 2
0.632 0.405 0.177 0:'162 0.089 0.058
0.629 0.405 0.199 0.122 0'101 0.068

Samples: Mic 0.008 QC 10 QC 100
0:061 0.073 0.332
0.061 0.063 0.31'5
0.059 0.071 0.317

Standard Final
concentration Volume of volume of

(mg/mL) stock used SId mg Protein flL Standard mg Protein Araw Aadj Curve
perflL Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.628 0.565 0.0477 m, b 0.086 -0.003
0.125 62.5 1000 0.00013 200 0.0250 0.405 0.361 0.0285 S8m. S8b 0.005 0.001
0.05 25 1000 0.00005 200 0.0100 0.192 0.148 0.0101 r, se, 0.987 0.002

0.025 25 2000 0.00003 200 0.0050 0.148 0.104 0.0064 F, df 302 4
0.01 5 1000 0.00001 200 0.0020 0.090 0.047 0.0014 SSreg. sSresíd 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.062 0.019 -0.0010
Regression results are calculated using the function

Blank 0.044 r= 0.967 LlNEST
m= 0.086
b= -0.003

Final vol.
mg protein flL diluted Vol usome Diluted usomes mg protein/flL

A,_ Aadj. measured flSOMES prep. (¡L) (¡L) Prep. average mg/flL mg/mL
Mic 0.008 0.061 0.017 -0.001 200 120 -0.004 -0.004 -3.701
Mic 0.008 0.061 0.017 -0.001 200 -0.003
Mic 0.008 0.059 0.015 -0.001 200 -0.004

QC 10 0.073 0.029 0.000 200 200 0.000 0.000 -0.002
QC 10 0.063 0.019 -0.001 200 0.000
QC 10 0.071 0.028 0.000 200 0.000

QC 100 0.332 0.288 0.022 200 200 0.000 0.000 0.106
QC 100 0.315 0.271 0.021 200 200 0.000
QC 100 0.317 0.273 0.021 200 200 0.000
Mic 0.08 0.205 0.161 0.011 200 140 8540 0.003 0.003 3.378
MiC 0.08 0.203 0.159 0.011 200 140 8540 0.003
Mic 0.08 0.201 0.157 0.011 200 140 8540 0.003

DCF-Rep2-IVT-WA417 - TK4.xls;
Protein - 6 point curve

2/28/2006;
12:15 PM 10f4



Chemical
9/12/2005 ID RC#9 DCF

# Concentrations
tested

Microsome
8 type Recombim Microsome ID 5 Technician ID EJB

Replicate
#

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.00E-04
2 3.30E-05
3 1.00E-05
4 1.00E-065 1.006 1.00
7
8 1.00E'to

Microsome Dilution Detaiis

Dilution A 0.14 mL microsome Stock used
8.54 mL total volume

61 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL :

3.377604
0.005537

DCF-Rep2-IVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
12:15 PM Page 2 of 4



Assa Date 9/121005 Replicate #

SamplelD

Sample type
Full activi conlroi

Replicate/Level
1

Back round control

Positiveconlrol

Ne aliveConlrol

RC#9 DCF

DCF-Rep2-IVT-WA417- TK4xls: Aclivity calculaUon

Test Chemical ID RC#9 DCF

Nominallotal
volume (mL)

2

1-1

1-2

1-3

2-1

2-2

2-3

3-1

'-2

3-3

4.1

4-2

4.'

5-1

5-2

5-3

5-1

6-2

6-'

7-1

7-2

7-3

'-1

5-2

'-3

Calculate DPMin aqueous portion after extraciion

# Concentrations tested 8 Microsome tye Recombinan Micro$Ome ID

Aliq Volume (mL)
0..5
0,5
0:5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0,5
0;5
0.5
0.5

0$

0.5
05
0.5
0.5
0.5
0,5
0,5
M
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0,5
0;5
0.5

0:5
0;5
0.5
0.5
0.5
0,5
0:.
0.5
0,5
05
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0.5
0:5
0.5
0.5

0,5
0:5

0.5
0.5

Aliq.#
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Ave DPtlmL
19743.838

10403.223

13755.261

11139.829

16359,622

15226.433

11265.377

10207.416

1036..836

16137.998 32275.996

16667.169 33334.338

16760.935 3352157

17764.168 35528.336

15761.711 31523.422

16508.112 33016.224

15346.344 30692.688

14578.19 29156.38

15286,635 30573.67

17357.341 34774,682

17664.954

17101.632

17319,813

17441.379

16005.475

Total DPM
39487.676

18796,322 37592.644

19656.838 39313.676

1696.992 37893.984

287.9349 575.8698

309.0028 618.0056

370,7775 741.555

451,5307 903.0614

9224.187 15448.374

8029.318 16058.636

10163.45 20326,9

20806.446

27510.522

2279.658

32719.244

30452.866

7403.214 14806.428

9032.099 18064.198

8237.804 16475.608

22530.754

8772.549 17545.098

20414832

20779.672

10327.7 20655.4

9676.525 19353.05

35329.908

34203.264

34639.626

34882.758

32010,95

VoJumeofsubslriile
$Olutionused/iissiiytub

(mL)
1
1
1
1
1
1
1
1
1
1

2128/2006: 12:15PM

Calculaie% tumover

IOlal DPMin assay tube
(initial)

1584999

158999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

158999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

158999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

5 TechnicianlD

% conversion to product
2.49

2.37

2,48

2,39

0.04

0.04

0.05

0,06

1.16

1.01

1.28

1.31

1.74

1,41

2.06

1.92

0.93

1.14

1.04

142

1.11

1.29

1.31

130

1.22

2.04

2.10

2.11

224

1.99

2.08

1.34

1,84

1.93

2.19

2.23

2.16

2.19

2.20

2.02

EJ8

Calculiilenmol H20formed

To:a1 DPMcorrected ror
background (Background

Tubes)
38778

36883

38604

37184

.1"

-92

32

'"

17739

15349

19617

20097

26801

21570

32010

29743

14097

17355

15766

21821

16835

19705

20070

19946

18643

31566

32625

32812

34819

30814

32307

29983

28447

29864

34065

34620

'''34

33930

34173

31301

nmCliJH20rClrmed
0.0487

Volume dilute
mlcrosClmes

used in assay Anal IprClteinl ¡ IncubaliCln
lube (mL) assay (mg/mL) Ume (min)

0.003

0_0463 0.003

0.0485 0.003

0.0467 0.003

-0.0002 0.003

-0.0001 0.003

0.0000 0.003

0.0002 0.003

0.0223 0.003

0.0193 0.003

0.0246 0.003

0.0252 0,003

0.0337 0.003

0.0271 0.003

0.0402 0.003

0_0374 0.003

0.0177 0,003

0.0218

0.0198

00274

0.0211

0.0247

0.0252

0.0251

0.0234

0.0396

0.0410 0,003

0.0412 0003

0,0437 0.003

0.0387 0.003

0.0406 0.003

0.0377

0_0357

0,0375

0.0428

0.0435

0.421

0.426

0.0429

0.039

Aromatase aclivity (nmo
estrClgenfClrmedfmg

prClteinlriin
0.5864

0.5577

05837

0.5623

-0.0020

-0.0014

00005

0.0029

0.2682

0.2321

0.29

0,3039

0.4053

0.3262

0.4840

0.4498

0,2132

0.2624

0.2384

0.3300

0.2546

0.2980

03035

0.3016

0.2819

0.4773
15
15 0,4933

0.4962

0.5265

0.4659
15

0.4885

0.534

0.4302

0.4516

0.5151

0.5235

0.5065

0.5131

0.5167

0.4733

30f4



Assa Date

Test Chemical
9/1212005 10 RC#9DCF # Concentrations tested 2

Control Type Portion Average SO

Full activity Beainning 0.5720 0.0203

Full activitv End 0.5730 0.0152

Full activity Overall 0.5725 0.0146

Background Beginning -0.0017 0.000450533

Background End 0.0017 0.00172689

Background Overall 0.0000 0.00222103

Positive Beoinnina 0.2502 0.0256

Positive End 0.3003 0.0051

Positive Overall 0.2752 0.0326

Negative Beginning 0.3657 0.0559

Negative End 0.4669 0.0242

Negative Overall 0.4163 0.0682

Test Substance Level Replicate (test substance) M Log(test substance) Activity
RC#9 DCF 1 1 1.00E-04 -4.00 0.2132
RC#9 DCF 1 2 1.00E-04 -4.00 0.2624
RC#9 DCF 1 3 1.00E-04 -4.00 0.2384
RC#9 DCF 2 1 3.30E-05 -4.48 0.3300
RC#9 DCF 2 2 3.30E-05 -4.48 0.2546
RC#9 DCF 2 3 3.30E-05 -4.48 0.2980
RC#9 DCF 3 1 1.00E-05 -5.00 0.3035
RC#9 DCF 3 2 1.00E-05 -5.00 0.3016
RC#9 DCF 3 3 1.00E-05 -5.00 0.2819
RC#9 DCF 4 1 1.00E-06 -6.00 0.4773
RC#9 DCF 4 2 1.00E-06 -6.00 0.4933
RC#9 DCF 4 3 1.00E-06 -6.00 0.4962
RC#9 DCF 5 1 1.00E-07 -7.00 0.5265
RC#9 DCF 5 2 1.00E-07 -7.00 0.4659
RC#9 DCF 5 3 1.00E-07 -7.00 0.4885
RC#9 DCF 6 1 1.00E-08 -8.00 0.4534
RC#9 DCF 6 2 1.00E-08 -8.00 0.4302
RC#9 DCF 6 3 1.00E-08 -8.00 0.4516
RC#9 DCF 7 1 1.00E-09 -9.00 0.5151
RC#9 DCF 7 2 1.00E-09 -9.00 0.5235
RC#9 DCF 7 3 1.00E-09 -9.00 0.5065
RC#9 DCF 8 1 1.00E-10 -10.00 0.5131
RC#9 DCF 8 2 1.00E-10 -10.00 0.5167
RC#9 DCF 8 3 1.00E-10 -10.00 0.4733

DCF-Rep2-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 5 Technician 10 EJB

Percent of control values
Log(test I ReDlicate

Level substancel r 1 I 2 ì 3

1 -4.00 37.23 45.84 41.64
2 -4.48 57.63 44.46 52.04
3 -5.00 53.01 52.68 49.24
4 -6.00 83.37 86.17 86.66
5 -7.00 91.96 81.38 85.33
6 -8.00 79.19 75.13 78.88
7 -9.00 89.97 91.44 88.46
8 -10.00 89.61 90.26 82.67

2/28/2006
12:15 PM

Replicate
#
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Assay Date

Test
9/13/2005 ChemicallD RC#9 DCF

Technician ID EJB Replicate #

# Concentrations
tested 8

3 Microsome type Recombina Microsome ID 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0199
0.0199
0.0205
0.0203
0.0201

DPM/Aliq.
29618.38

31708.7
34115.73
34217.05
34583.58

DPM/g
soln.
1488361
1593402
1664182
1685569
1720576

Average DPM/g soln
SD
CV

1630418
92006

5.64

llCi/g soln 0.734

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

dilution
fa cto r

total volume
(mL)
11.3

100

10

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activitv

(ASDNJ in solution (fig/mL)
1000.00

10.00

1.00

16.2263 9

9.1031 9

0.561009 fi9/9

1) Calculate fig (3HJASDN/g soln. = 0.00831 fi9/9 soln
fi9/9 sol n.

a. fiCilg soln
b. Specific activity of (3HJASDN (fiCilmmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total fig ASDN/g soln.

0.734
25300000

286.4

fig ASDN/g soln.= fig cold ASDN/g soln. + ll9 (3HJASDN/g soln.

0.561009 + 0.00831
0.569323 fig ASDN/g soln.

3) Calculate Solution Specific Activity

= (fiCi/g soln. )/(fi9 ASDN/g soln)
1.290 llCi/fi9 ASDN

820188 dpm/nmol

DCF-Rep3-IVT-WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
12:16 PM 1 of 1



Test # Concentrations
Assay Date 9/13/2005 ChemicallD RC#9 DCF tested

h-echnician
ID EJB Replicate # Microsome tvne Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.01 0.005 BSA) stock (mL) Protein stock ID

0.512 0.401 0.187 0.066 0,048 2
0.640 0.401 0.200 0.122 0.080 0.048 0.038
0.631 0.401 0.179 0.124 0.073 0.051 0.037

Samples: MicO.008 QC 10 QC100 MicO.08
0.055 0.081 0.315 0.190
0.057 0.075 0.321 0.216
0.057 0.084 0.324 0.203

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein Araw Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.594 0.556 0.0466 m, b 0.087 -0.002
0.125 62.5 1000 0.00013 200 0.0250 0.401 0.363 0.0297 S8m. seb 0.007 0.002
0.05 25 1000 0.00005 200 0.0100 0.189 0.150 0.0112 r', sey 0.978 0.003

0.025 25 2000 0.00003 200 0.0050 0.122 0.083 0.0054 F, df 177 4
0.01 5 1000 0.00001 200 0.0020 0.073 0.035 0.0011 SSreglSSresid 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.049 0.011 -0.0010
Regression results are calculated using the function

Blank 0.038 r'= 0.978 lINEST
m= 0.087
b= -0.002

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

Araw Aadj measured ~SOMES prep. (fL) (~L) Prep. average mg/~L mg/mL
Mic 0.008 0.055 0.017 0.000 200 120 72000 -0.001 -0.001 -1.042
Mic 0.008 0.057 0.019 0.000 200 120 72000 -0.001
Mic 0.008 0.057 0.018 0.000 200 120 72000 -0.001

QC 10 0.081 0.042 0.002 200 200 200 0.000 0.000 0.009
QC 10 0.05 0.037 0.001 200 200 200 0.000
QC 10 0.084 0.046 0.002 200 200 200 0.000

QC 100 0.315 0.277 0.022 200 200 200 0.000 0.000 0.113
QC 100 0.321 0.282 0.023 200 200 200 0.000
QC 100 0.324 0.285 0.023 200 200 0.000
Mic 0.08 0.190 0.152 0.011 200 8540 0.003 0.004 3.808
Mic 0.08 0.216 0.178 0.014 200 8540 0.004
Mic 0.08 0.203 0.165 0.012 200 0.004

DCF-Rep3-IVT-WA417 - TK4.xls;
Protein - 6 point curve

2/28/2006;
12:18 PM 10f4



Chemical
9/13/2005 10 RC#9 DCF

# Concentrations
tested

Microsome
8 type Recombim Microsome 10 5 Technician 10 EJB

Replicate
#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.14 mL microsome Stock used

8.54 mL total volume
61 dilution factor

Dilution B 7.2 mL microsome Dilution A used
72 mL totai volume
10 dilution factor

Dilution C (if appiicable)

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa , m /mL:

3.808054
0.006243

DCF-Rep3-iVT-WA417-TK4.xls
Microsome & Chemical Dilutions

2/28/2006
12:18 PM Page 2 of 4



Assa Date 9/13/2005

Sample 10

Sample tye
Fullactivl control

Replicaie/Level
1

Back round control

Positive control

Ne alive Control

RC# DCF 1-,

,-,

'.3

'-1

,-,

'-3

3-1

3-'

3-3

,-,

4-'

'.3

5-1

5-'

5-3

6-'

6-'

6-3

,-,

,-,

'-3

8-1

8-'

8-3

DCF-Rep3-IVT-WA417- TK4.xls: Activity calculation

Test Chemical rD RC#9 DCF

Nominaltoial
vorume(mL)

,

Calculate DPM in aqueous portion afterextraclion

#ConcenlTalionstested 8 Microsome type Rscombinan Microsome 10

AllqVolume(mL)
D,S
0.5
O:S
05
0.5
0.5
0.5
.O:S
M

O:S

0:5
O:S
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
O~S
O,S
O;S
0:5
0.5
0.5
0:5
0;5
0:5
0.5
0.5
0.5
0:5
0:5
0;5
O.S
0.5
O.S
05
05
0.5
0.5
0.5
0.5
0.5
0.5
05
0.5
05
0.5
0.5
0$
0,5
as
0.5
0.5
0.5
0.5
05
0.5
as
0.5
0.5
0.5
0.5
0~5
0.5
0.5
0,5
0:5
0:5
0.5
0.5
0.5
0.5

Allq.#
,
,
i
,
1
,
,
,
1
,
1,
1
,
1
,
1
,
,
,
1
,
1
,
1
,
1
,
1
,
i
,
\
,
\
,
1
,
i
,
,
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1,
1
,
1
,
1
,
1
,
1
,

Ave DPflmL
26703.73

226.25957

201.93254

12768.804

12722.677

Total DPM
53407.46

2709711 54194.22

25461.94 50923.88

25397.16 50794.32

213.8798 427.7596

452.51914

403.86508

263.9702 527.9404

25537.608

25445.354

11858.373 23716.746

10273.379 20546.758

23098,31 46196.62

21895.61 43791.22

19320,291 38640.582

16178.031 32356.062

8296.228 16592.456

7612.225 15224.45

7021.342 14042.684

8696,814 17393.628

8454,924 16909.848

7836.894 15673.788

16624.331 33248.662

16967.189 33934.378

15530.001 31060.002

23350.7 46701.54

22988.3 45976.6

23925.13 47850.26

24827,12 49654.24

25225.17 50450.34

22845.72 45691.44

23935.34 47870.68

2351.93 47123.86

2342.79 46885.58

24088.82 4817764

23417.32 46834.64

2396.'3 47928.78

24747.06 49494.12

24372.45 48744.9

24567.9 49135.8

Volumeofsubstra!e
soluiionwsed/assaytub

(mL)
1
1

2/28/2006; 12:18 PM

Calculate % turnover

lotal DPM in assay tube
(initial)

16304113

1630418

16304113

1630418

16304113

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

5 Technician ID

% conversion to product
3.28

EJB

Calculate nmol H20 formed

Tota DPM corrected for
background (Background

Tubes)
52954

3.32 53741

3,12 50471

3.12 50341

0,03 -25

0.03 -1

0.02 49

0.03 75

1.57 25085

156 24992

1.45 23264

126 20094

'.a3 45744

2.69 43338

2.37 38188

1.98 31903

1.02 16139

0.93 14771

0.66 13590

1.07 16941

1.04 16457

0.96 15221

2.04 32796

2.08 33481

1.91 30607

2.86 46249

2.82 45524

2.93 47397

3.05 49201

3.09 49997

2.80 45238

'.94 47418

2.89 46671

2.88 46433

2.95 47725

2.87 '63'

294 47476

3.04 49041

2.99 48292

3.01 48683

Replicate # 

nmoi3H20formed
0.0646

Volume dilute
microsomes

used in assay Final (protelnJ i Incubation
tube (mL) assay (mg/mL) lime (min)
1 0.003
1
1 0.003 15
1
1
1
1

0.0655

0.0615

0.0614

0.0000

0.0000

-0.0001

0.000!

0.0306

0,005

0.0284

0.0245

0.0558

0,0528

0.0466

0.0389

0.0197

0.0180

0.0166

0.0207

0.0201

0.0186

0.0400

0.0408

0.0373

0.0564

0.0555

0.0578

0.0600

0.0610

0.0552

0.0578

0.0569

0.0566

0.0582

0.0565

0,0579

0.0598

0.0589

0.0594

0.003

0,003

0.003

0.003

0.003

0.003

0,003

0003

0.003 15
15

0,003 15
15

0.003 15

0.003

0.003 15
15

0.003 15
15

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0,003

0.003

0.003

0003

0.003

Aromalase activity (nmo
estrogen formed/mg

proteinfmin
0.6895

0.6997

0,6571

0.6555

-0.0003

0.0000

-0.0006

0.0010

0.3266

0.3254

0.3029

0.2616

0.5956

0.5543

0.4972

0.4154

0.2101

0.1923

0.1769

02206

02143

0,1982

0.4270

0.4359

0.3985

0.6022

0.5927

0.6171

0.6406

0.6510

0.5890

0.6174

0.6077

0.6046

0.6214

0.6039

0.6182

06385

0,6288

0,639
15
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Assa Date

Test Chemical
9/13/2005 ID RC#9 DCF # Concentrations tested 3

Control Type Portion Average SD

Full activity Beginning 0.6946 0.0072

Full activitv End 0.6563 0.0012

Full activity Overall 0.6755 0.0225

Background Beginning -0.0002 0.000227955

Background End 0.0002 0.001142332

Background Overall 0.0000 0.00069986

Positive Beginning 0.3260 0.0008

Positive End 0.2823 0.0292

Positive Overall 0.3041 0.0304

Negative Beginning 0.5799 0.0221

Negative End 0.4563 0.0579

Negative Overall 0.5181 0.0798

Test Substance Level Replicate (test substance) M Log (test substance) Activity
RC#9 DCF 1 1 1.00E-04 -4.00 0.2101
RC#9 DCF 1 2 1.00E-04 -4.00 0.1923
RC#9 DCF 1 3 1.00E-04 -4.00 0.1769
RC#9 DCF 2 1 3.30E-05 -4.48 0.2206
RC#9 DCF 2 2 3.30E-05 -4.48 0.2143
RC#9 DCF 2 3 3.30E-05 -4.48 0.1982
RC#9 DCF 3 1 1.00E-05 -5.00 0.4270
RC#9 DCF 3 2 1.00E-05 -5.00 0.4359
RC#9 DCF 3 3 1.00E-05 -5.00 0.3985
RC#9 DCF 4 1 1.00E-06 -6.00 0.6022
RC#9 DCF 4 2 1.00E-06 -6.00 0.5927
RC#9 DCF 4 3 1.00E-06 -6.00 0.6171
RC#9 DCF 5 1 1.0E-07 -7.00 0.6406
RC#9 DCF 5 2 1.00E-07 -7.00 0.6510
RC#9 DCF 5 3 1.00E-07 -7.00 0.5890
RC#9 DCF 6 1 1.00E-08 -8.00 0.6174
RC#9 DCF 6 2 1.00E-08 -8.00 0.6077
RC#9 DCF 6 3 1.00E-08 -8.00 0.6046
RC#9 DCF 7 1 1.00E-09 -9.00 0.6214
RC#9 DCF 7 2 1.00E-09 -9.00 0.6039
RC#9 DCF 7 3 1.00E-09 -9.00 0.6182
RC#9 DCF 8 1 1.00E-10 -10.00 0.6385
RC#9 DCF 8 2 1.00E-10 -10.00 0.6288
RC#9 DCF 8 3 1.00E-10 -10.00 0.6339

DCF-Rep3-IVT -WA417 - TK4.xls
Resulls Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log (test ReDlicate

Level substancel I 1 I 2 I 3

1 -4.00 31.11 28.4 26.20
2 -4.48 32.66 31.72 29.34
3 -5.00 63.22 64.54 59.00
4 -6.00 89.15 87.75 91.36
5 -7.00 94.84 96.38 87.20
6 -8.00 91.40 89.96 89.51
7 -9.00 92.00 89.41 91.52
8 -10.00 94.53 93.09 93.84

2/28/2006
12:18 PM

Replicate
#

Page 4 of4



Assay Date

Technician 10

Test
9/8/2005 Chemical 10 RC#10 ATZ

# Concentrations
tested 8

5

Aliquot #
1

2
3
4
5

1623262
84291

5.19

0.731

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

EJB Replicate # Microsome type Recombina Microsome 10

Weight of DPM/g
soln.
1520524
1564586
1622393
1679375
1729435

Average DPM/g soln
SO
CV

i-Ci/g soln

mg ASDN
added

total volume
(mL)
11.5

dilution
factor ¡ASDNJ in solution (i-g/mL)

1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

16.3288 9

9.1883 9

0.562705 i-g/g

Calculation of Substrate Solution Specific Activity

1) Calculate i-g ¡3HJASDN/g soln. = 0.00828 i-g/g soln.
i-g/g sol n.

a. i-Ci/g soln
b. Specific activity of eH1ASDN (i-Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.731
25300000

286.4

Formula=a/b*c

2) Calculate total i-g ASDN/g soln.

i-g ASDN/g soln.= i-g cold ASDN/g soln.+ ~ig eHJASDN/g soln.

0.562705 + 0.00828
0.570982 i-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i-Ci/g soln.)/(i-g ASDN/g soln.)
1.281 i-Ci/i-g ASDN

814215 dpm/nmol

A TZ-Rep1-IVT-WA417-TK4.xls;
Substrate Specific Activity

2/28/2006;
11 :58 AM 1 of 1



Test
Assay Date 9/8/2005 Chemical 10 RC#10 ATZ

Technician
10 EJB Replicate #

Standards: 025 0.125 0.05
0.628 0.390 0.192
0.635 0.400 0.195
0.629 0.405 0.190

Samples: Mic 0,008 Q010 Q0100
0,069 0.074 0.307
0.069 0.072 0.305
0.065 0.067 0.310

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protei n ~L Standard

per~L Used
0.25 125 1000 0..00025 200

0.125 62,5 1000 0.00013 200

0.05 25 1000 0.00005 200
0.025 25 2000 0.00003 200

0.01 5 1000 0.00001 200
0.005 5 2000 0.00001 200

Blank 0.041

# Concentrations
tested

Microsome tvpe

Mic 0.08
0.272
0.282
0.267

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

r'= 0.990
m= 0.084
b= -0.002

Recombinant Microsome ID 5

Protein stock (mg Total volume of
BSA) stock (mL)

2
Protein stock 10

0.076

0.005
0.061
0.061
0.061

0.039
0.040

A,~ Aadj Curve
Output Variables Regression results

0.631 0.589 0.0479 m,b 0.084 -0.002
0.398 0.357 0.0283 semi S8b 0.004 0.001

0.193 0.151 0.0109 r', sey 0.990 0.002
0.123 0.082 0.0051 F, df 390 4
0.075 0.034 0.0010 SSregl SSresid 0.002 0.000
0.061 0.020 -0.0002

Regression results are calculated using the function
LlNEST

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

Araw A"'J. measured ~SOMES prep. (iL) (iL) Prep. average mg/~L mg/mL

Mic 0.008 0.069 0.028 0.000 200 120 72000 0.001 0.001 1.124
Mic 0.008 0.069 0.028 0.000 200 120 72000 0.001
Mic 0.008 0.065 0.023 0.000 200 120 72000 0.000

QC 10 0.074 0.033 0.001 200 200 200 0.000 0.000 0.003
QC 10 0.072 0.031 0.001 200 200 200 0.000
QC 10 0.067 0.026 0.000 200 200 200 0.000

QC 100 0.307 0.266 0.021 200 200 200 0.000 0.000 0.103
QC 100 0.305 0.264 0.020 200 200 0.000
QC 100 0.310 0.269 0.021 200 200 0.000
Mic 0.08 0.272 0.231 0.018 200 8540 0.005 0.005 5.420
Mic 0.08 0.282 0.241 0.018 200 8540 0.006
Mic 0.08 0.267 0.226 0.017 200 8540 0.005

A TZ-Rep1-IVT-WA417 -TK4.xls;
Protein w 6 point curve

2/28/2006;
11:59AM 10f4



Chemical
9/8/2005 10 RC#10 ATZ

# Concentrations
tested

Microsome
8 type Recombim Microsome 10 5 Technician 10 EJB

Replicate
#

Microsome Dilution Details

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.00Ë-04
2
3
4
5
6
7
8

Dilution A 0.14 mL microsome Stock used
8.54 mL total volume

61 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa , m /mL :

5.420243
0.008886

A TZ-Rep1-IVT-WA417 - TK4.xls
Microsome & Chemical Dilutions

2/28/2006
11:59AM Page 2 of 4



Assa Date Replicate #

Sample type
Full activit control

Back roundconlrol

Positiveconlrol

Ne ativeConlrol

RC#10ATZ

9/8/2005

Sample ID

Replicate/Level
1

A TZ-Rep1-IVT-WA417- TK4.xls; Activity calculalion

Test ChemicallD RC#10 ATZ

Nominal tota
volume (mL)

2

1.1

1-2

1.'

2.1

2.2

2.'

'.1

'.2

'-,

'.1

'.2

,.,
5.1

5-2

5-,

6.1

6.2

6.'

7.1

7.2

7-3

'.1

5-2

,-,

Aliq Volume (mL)
0.5
0.5
0.5

0.5
0.5
05
0.5
0.5
0.5
0.5
0:5
0,5
0.5
05
0.5
0.5
0.5
0:5
0.5
0:5
0:5

05
0.5
0.5
0..5
0.5
0.5

0~5
05
0.5
0.5
0:5
0.5
0.5
0.5
0.5
O~S
0,5
0~5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
05
0.5
0:5

as
0,5
0.5
0.5
0.5
0.5
0:5
0~5
0.5
as
05
0.5
0.5
0.5
0:5
0.5
0,5

# Concentrations tested 8 Microsome lype Recombinan Microsome ID

Aliq.#
1
2
1
2
1
2
1
,
1
,
1
2
1
2
1
2
1
2
1
2
1
2
1
,
1
2
1
2
1
2
1
2
1
,
1
,
1
2
1
2
1
2
1
2
1
,
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1,
1
2
1
2
1
,
1
2
1
2
1
2
1
2
1
2

Ave DPM/mL
32438.18

30664.55

30665.73

3093622

31219.86

31320.22

Volume of substrate
solution usedlassaytub

Total DPM (mL)
64876,36

32265.8 6453.16

31342.34 62684.68

33146.35 66292.7

471,6164 943,2328

448.3459 896.6918

272.7276 545.4552

302.4353 604.8706

16679.775 33359.55

12003.431 24006,862

17110,125 3422.25

17477.536 34955.072

23894.75 47789.5

21787.8 43575.6

29050.57 58101.14

28459.45 56918.9

28505.21 57010.42

2833,56 56687.12

29727,9 59455.8

30128.35 60256.7

30218.58 60437.16

3063.25 61666.5

30804.98 61609.96

29758.99 59517.98

29638.3 59276.86

28359.56 56719.12

29424.54 58849.08

29274.58 58549.16

19998.61 59997.22

29526.31 59052.62

29898.25 59796.5

28428.69 5685738

28145.39 5629.78

27488.25 54976.5

6136.1

29740.3 59480.6

61371.46

61872.44

62439.72

62640.44

2f28/2006;11:59AM

Calculate%lumover

tolal DPM in assay tube
(initial)

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

1623262

5 Technician ID EJB

Calculate nmol H20 formed

Tolal DPMcorrectedfor
background (Background

% conversion to product Tubes)
4.00 64129
3.98 63783
3.86 61937
4.08 65545
0.06 196
0.06 149
0.03 -202
0.04 -143
2.06 32612
1.48 23259
2,11 33473
2.15 34208
2.94 47042
2.68 42828
3,58 57354
3.51 56171
3.51 56263
3.49 55940
3.66 58708
3.71 59509
3.72 59690
3.80 60919
3.80 60862
3.67 58770
3.65 58529
3.49 55972
3.63 58102
3.61 57802
3,70 59250
3.64 58305
3.68 59049
3,50 56110
3.47 55543
3.39 54229
3.78 60622
3.66 58733
3,78 60624
3.81 61125
3.85 61692
3.86 61893

rimo!~H20 formed
0.0788

0.0783

0.0761

0,0805

0.0002

0.0002

-a.0002

.0.0002

0,0401

0.0286

0.0411

0.0420

0,0578

0.0526

0.0704

0.0690

0.0691

0.0687

0.0721

0.0731

0.073

00748 0.004

0.0747 0.004

0.0722 0.004

0.0719 0.004

0.0687 0.004

0.0714

0,0710

0.0728

0.0716

0.0725

0.0689

0.0682

0.0666

0.0745

0.0721

0.0745

0.0751

0.0758

0.0760

Aromatase activity (nmo
estrogen'ormedlmg

proteinlmin
0.599

0.5877

0.5707

0.6040

0.0018

0.0014

-a.0019

-a.0013

0.3005

0.2143

0.3084

0.3152

0.4335

0.3946

0.5285

0.5176

0,5184

0.5155

0.6410

0.5484

0.5500

0.5613

0.5608

0.5416

0.5393

0.5158

0.5354

0.5326

0.5460

0.5373

0.5441

0.5170

0.5118

0.4997

0.5566

0.5412

0.5586

0.5632

0.5685

0.5703

30'4



Assa Date

Test Chemical
9/8/2005 10 RC#10 A TZ # Concentrations tested

Replicate
#

Control Type Portion Average SO

Full activity Beginning 0.5893 0.0023

Full activitv End 0.5874 0.0235

Full activity Overall 0.5883 0.0137

Background Beoinnino 0.0016 0.000303251

Background End -0.0016 0.000387137

Background Overall 0.0000 0.001856212

Positive Beainnina 0.2574 0.0609

Positive End 0.3118 0.0048

Positive Overall 0.2846 0.0472

Negative Beginnina 0.4141 0.0275

Negative End 0.5230 0.0077

Negative Overall 0.4686 0.0650

Test Substance Level Replicate (test substance) M Log (test substance) Activity
RC#10 ATZ 1 1 1.00E-04 -4.00 0.5184
RC#10 ATZ 1 2 1.00E-04 -4.00 0.5155
RC#10 ATZ 1 3 1.00E-04 -4.00 0.5410
RC#10ATZ 2 1 3.30E-05 -4.48 0.5484
RC#10 ATZ 2 2 3.30E-05 -4.48 0.5500
RC#10ATZ 2 3 3.30E-05 -4.48 0.5613
RC#10 ATZ 3 1 1.00E-05 -5.00 0.5608
RC#10 ATZ 3 2 1.00E-05 -5.00 0.5416
RC#10 ATZ 3 3 1.00E-05 -5.00 0.5393
RC#10 ATZ 4 1 1.00E-06 -6.00 0.5158
RC#10 ATZ 4 2 1.00E-06 -6.00 0.5354
RC#10 ATZ 4 3 1.00E-06 -6.00 0.5326
RC#10 ATZ 5 1 1.00E-07 -7.00 0.5460
RC#10 ATZ 5 2 1.00E-07 -7.00 0.5373
RC#10ATZ 5 3 1.00E-07 -7.00 0.5441
RC#10 ATZ 6 1 1.00E-08 -8.00 0.5170
RC#10 ATZ 6 2 1.00E-08 -8.00 0.5118
RC#10 ATZ 6 3 1.00E-08 -8.00 0.4997
RC#10 ATZ 7 1 1.00E-09 -9.00 0.5586
RC#10 ATZ 7 2 1.00E-09 -9.00 0.5412
RC#10 ATZ 7 3 1.00E-09 -9.00 0.5586
RC#10 ATZ 8 1 1.00E-10 -10.00 0.5632
RC#10 ATZ 8 2 1.00E-10 -10.00 0.5685
RC#10 ATZ 8 3 1.00E-10 -10.00 0.5703

A TZ-Rep1-IVT-WA417- TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome iD 5 Technician 10 EJB

Percent of controi values
Log(test I ReDlicate

Levei substancel I 1 I 2 I 3
1 -4.00 88.12 87.61 91.95
2 -4.48 93.20 93.49 95.41
3 -5.00 95.32 92.05 91.67
4 -6.00 87.66 91.00 90.53
5 -7.00 92.80 91.32 92.48
6 -8.00 87.88 86.99 84.93
7 -9.00 94.95 91.99 94.95
8 -10.00 95.73 96.62 96.94

2/28/2006
11:59AM

Page 4 of 4



Assay Date

Test
9/12/2005 ChemicallD RC#10 ATZ

Technician ID EJB Replicate #

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0.0199
O.

O.

# Concentrations
tested 8

2 Microsome tvpe Recombina Microsome ID 5

DPM/g
soln.
1456840
1554973
1628085
1630880
1654217

Average DPM/g soln
SD
CV

1584999
80745

5.09

flCi/g soln 0.714

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

13.8

dilution
factor

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

total volume
(mL)
13.8

100

10

(ASDN) in solution (flg/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activitv

1) Calculate fl9 (3H)ASDN/g soln = 0.00808 flg/g soln.
flg/g soln.

a. flCilg so In

b. Specific activity of eHJASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

9

9

0.562033 flg/g

0.714
25300000

286.4

fl9 ASDN/g soln.= ~ig cold ASDN/g soln + ~ig ¡3HJASDN/g soln.

0.562033 + 0.00808
0.570115 flg ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCilg soln.)/(fl9 ASDN/g soln.)
1.252 flCi/fl9 ASDN

796232 dpm/nmol

ATZ-Rep2-IVT-WA417-TK4.xls;
Substrate Specific Activity

2/28/2006;
12:01 PM 1 of 1



Test # Concentrations
Assay Date 9/12/2005 ChemicallD RC#10 ATZ tested

echnician
ID EJB Replicate # 2 Microsome tvoe Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0,25 0.125 0.05 0025 0.01 0.005 Blank BSA) stock (mL) Protein stock i D

0.625 0.405 0200 0.162 0.081 0.061 0.043 2
0.632 0.405 0.177 0.162 0.089 0.058 0.044
0.629 0.405 0.199 0.122 0.101 0.068 0.045

Samples: Mic 0.008 QC 10 QC 100 ~
0.061 0.073 0:332 0.205
0.061 0.063 û.315 0203
0.059 0.071 0.317 0201

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,~ Aadj Curve
per~L Used Measured Output Variables Regression results

025 125 1000 0.00025 200 0.0500 0.628 0.585 0.0477 m,b 0.086 -0.003
0.125 62;5 1000 0.00013 200 0.0250 o A05 0.361 0.0285 semi seb 0.005 0.001
0.05 25 1000 0.00005 200 0.0100 0.192 0148 0.0101 .-, se, 0.987 0.002

0.025 25 2000 0.00003 200 0.0050 0.148 0.104 0.0064 F, df 302 4
0.01 5 1000 0.00001 200 0.0020 0.090 0.047 0.0014 SSreg. SSresid 0.002 0.000

0.005 5 2000 0,00001 200 0.0010 0.062 0.019 -0.0010
Regression results are calculated using the function

Blank 0.044 .-= 0.987 L1NEST
m= 0.086
b= -0.003

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

A,~ Aadj. measured ~SOMES prep. (¡L) (~L) Prep. average mg/~L mg/mL
Mic 0.008 0.061 0.017 -0.001 200 -0.004 -0.004 -3.701
Mic 0.008 0.061 0.017 -0.001 200 -0.003
Mic 0.008 0.059 0.015 -0.001 200 -0.004

QC 10 0.073 0.029 0.000 200 0.000 0.000 -0.002
QC 10 0.063 0.019 -0.001 200 0.000
QC 10 0.071 0.028 0.000 200 0.000

QC 100 0.332 0.288 0.022 200 200 0.000 0.000 0.106
QC 100 0.315 0.271 0.021 200 200 0.000
QC 100 0.317 0.273 0.021 200 200 0.000
Mic 0.08 0.205 0.161 0.011 200 140 0.003 0.003 3.378
Mic 0.08 0.203 0.159 0.011 200 140 8540 0.003
Mic 0.08 0.201 0.157 0.011 200 140 8540 0.003

A TZ-Rep2-IVT-WA417 - TK4.xls;
Protein - 6 point curve

2/28/2006;
12:06 PM 10f4



Chemical
9/12/2005 10 RC#10 ATZ

# Concentrations
tested

Microsome
8 type Recombim Microsome 10 5 Technician 10 EJB

Replicate
#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.14 mL microsome Stock used
8.54 mL total volume

61 dilution factor

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 dilution factor

Dilution C (if applicable)

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

3.377604
0.005537

A TZ-Rep2-IVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
12:06 PM Page 2 of 4



ssa Date
Replicate #

Sample type
FulJactivi control

Backaroundconirol

Positiveconlrol

NEi alive Control

RC#10 ATZ

9/12/2005

SampleJD

Repllcatellevel
1

7-3

8-1

'-2

'-3

ATZ-Rep2-IVT-WA417-TK4.xls; Activity calculaUon

Test ChemicallD ROO0 ATZ

Calculate OPM in aqueous porton after extraction

# Concenlralions tested 8 Microsome tye Recombinan Microsome 10

Nominaliolal
volume (mL)

2
Aliq Volume (ml)

0;5
0.5
0;5
0.5
0;5
05
0.5
0.5
0.5

1-

1-2

1-3

2-1

2.2

2-3

3-1

3-2

3-3

4-1

4-2

4-3

5-1

5-2

5-3

5-1

6-2

6-3

7-1

7-2

0.5
0.5
0.5

0.5
0.5
0.5

0;5
0.5
0:5
0.5
0.5
0.5
0,5
0.5
0.5
0.5
0.5
0.5
0..5
0.5
0,5
0.5
0:5
0.5
0.5
0.5

0:5
0.5
0.5
0.5

0:5
0.5
0.5
0.5
0.5
0:5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0;5
0.5
05
0.5
0.5

0.5
05

Aliq.#
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1

Ave DPM/ml
19743.838

16468.532

17562.328

18052.077

18009.056

17581.107

17565.333

15644.397

Volumeofsubslrale
solution used/assay tub

TotalOPM (ml)
39487_676 1

1
37592.644 1

1
18796.322

19656.838 39313.676

18946.992 37893.984

287,9349 575.8698

309.0028 618.0056

370,7775 741.555

4515307 903.0614

9224.187 18448.374

8029,318 16058.636

10163.45 20326.9

10403.22 20806.446

13755.261 27510.522

11139.829 22279.658

16359.622 32719.244

15226.433 30452.866

16645.066 33290,132

15755.41 31510.82

32937.064

35124,656

36104.154

36018.112

35162.214

35130.66

17005,73 34011.46

16470.393 3290.786

31288.794

16798.971 33597,942

17781.584 35563.168

17993.259 35986.518

17600.494 35200.988

17081.843 34163.686

17540.728 35081.456

17195,914 34391.828

16995.017 33990.034

16816.082 332.164

16369.819

17352.319

17782,755

17458,61 34917.22

32739.638

34704.638

35565.51

2/28/2006; 12:06 PM

Calculale%tumover

101011 DPM in assay tube
(initial)

1584999

1584999

1584999

1584999

1584999

158999

1584999

1584999

1584999

158999

1584999

1584999

158999

1584999

1584999

158999

1584999

1584999

1584999

1584999

1564999

1584999

158499

1584999

158999

1584999

1584999

158499

1584999

1584999

158499

1554999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

1584999

5 Technician 10 EJB

Calculate nmol H20 formed

TolalOPMcorrec\edfor
background (Background

'1 conversion to product Tubas)
2.49 38778

2.16

2.21

2_20

217

2.14

2.12

2.07

2.19

2.24

2,37 36883
2.48 38604
2.39 37184
0.04 -134
0.04 -92
0.05 32
0_06 193
1.6 17739
1.01 15349
1.8 19617
1.31 Z0097
1.74 26801
1.41 21570
2,06 32010
1.92 29743
2.10 32581
1.99 30801
2.08 3227
2.22 34415
2.28 35395
2.27 35308
2_22 34453
2.22 34421
2.15 33302
1.97 30579
2,08 32231

2.12 32888

2.24 34854

2.27 35277

2,22 34491

33454

34372

3421,

33682

33280

32923

32030

33995

34856

nmoL ~H20 formed
0.0487

0.0463

Volume dilute
microsomes

used in assay Final¡proleinli
tube (ml) assay (mglml)
1 0,003
1
1

0.0485

0.0467

-0,0002

-0.0001

0.0000

0.0002

0.0223

0.0193

0.0246

0.0252

0.0337

0.0271

0.0402

00374 0.003

0.0409 0.003

0.0387 0.003

0.0405 0.003

0.0432

0.045

0.0443

0.0433

0,0432

0.0418

0.0384

0_0405 0.003

0.0413 0.003

0.0438 0.003

0.0443 0.003

0.0433 0003

0.0420 0.003

0.0432 0.003

0.0430 0,003

0.0423 0.003

0.0418 0.003

0.0413 0.003

00402 0.003

0.0427 0.003

0.0438 0.003

Aromalaseactivity(nmo
estrogenformedlmg

protelnlmin
05664

0.5577

0.5837

0.5623

-0.0020

-0.0014

0.0005

0,0029

0.2682

0.2321

0,2966

0.3039

0.4053

03262

0.4840

0.4498

0.4927

0.4658

0.4873

0.5204

0.5352

0.5339

0,5210

0.5205

0.5036

0.4624

0.4874

0.4973

0.5270

0.5334

0.5216

0.5059

0.5197

0.5173

0.5093

0.5032

0.4978

0.4843

0.5140

0.5271

30f4



Assa Date

Test Chemical
9/12/2005 ID RC#10 ATZ # Concentrations tested 2

Control Type Portion Average SD

Fuli activity Beginning 0.5720 0.0203

Full activity End 0.5730 0.0152

Fuli activity Overall 0.5725 0.0146

Background Beginning -0.0017 0.000450533

Background End 0.00'1 0.00172689

Background Overali 0.0000 0.00222103

Positive Beainnina 0.2502 0.0256

Positive End 0.3003 0.0051

Positive Overali 0.2752 0.0326

Negative BeQinninQ 0.3657 0.0559

Negative End 0.4669 0.0242

Negative Overali 0.4163 0.0682

Test Substance Level Replicate (test substance) M Log(test substance) Activity
RC#10ATZ 1 1 1.00E-04 -4.00 0.4927
RC#10ATZ 1 2 1.00E-04 -4.00 0.4658
RC#10 ATZ 1 3 1.00E-04 -4.00 0.4873
RC#10 ATZ 2 1 3.30E-05 -4.48 0.5204
RC#10 ATZ 2 2 3.30E-05 -4.48 0.5352
RC#10 ATZ 2 3 3.30E-05 -4.48 0.5339
RC#10 ATZ 3 1 1.00E-05 -5.00 0.5210
RC#10 ATZ 3 2 1.00E-05 -5.00 0.5205
RC#10ATZ 3 3 1.00E-05 -5.00 0.5036
RC#10 ATZ 4 1 1.00E-06 -6.00 0.4624
RC#10 ATZ 4 2 1.00E-06 -6.00 0.4874
RC#10 ATZ 4 3 1.00E-06 -6.00 0.4973
RC#10 ATZ 5 1 1.00E-07 -7.00 0.5270
RC#10 ATZ 5 2 1.00E-07 -7.00 0.5334
RC#10 ATZ 5 3 1.00E-07 -7.00 0.5216
RC#10ATZ 6 1 1.00E-08 -8.00 0.5059
RC#10 ATZ 6 2 1.00E-08 -8.00 0.5197
RC#10 ATZ 6 3 1.00E-08 -8.00 0.5173
RC#10 ATZ 7 1 1.00E-09 -9.00 0.5093
RC#10 ATZ 7 2 1.00E-09 -9.00 0.5032
RC#10 ATZ 7 3 1.00E-09 -9.00 0.4978
RC#10 ATZ 8 1 1.00E-10 -10.00 0.4843
RC#10 ATZ 8 2 1.00E-10 -10.00 0.5140
RC#10 ATZ 8 3 1.00E-10 -10.00 0.5271

A TZ-Rep2-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log (test I Reolicate

Level substancel I 1 I 2 I 3
1 -4.00 86.05 81.35 85.12
2 -4.48 90.90 93.48 93.25
3 -5.00 90.99 90.91 87.95
4 -6.00 80.76 85.13 86.86
5 -7.00 92.05 93.17 91.10
6 -8.00 88.36 90.78 90.35
7 -9.00 88.96 87.90 86.95
8 -10.00 84.60 89.79 92.06

2/28/2006
12:06 PM

Replicate
#
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Assay Date 8

Test # Conæntrations
9/13/2005 ChemicallD RC#10 ATZ tested

Technician ID EJB Replicate #

Weight of
Aliquot #

1

2
3
4
5

DPM/AIiq.
29618.38

31708.7
34115.73
34217.05
34583.58

3 Microsome type Recombina Microsome ID 5

DPM/g
soln.
1488361
1593402
1664182
1685569
1720576

Average DPM/g soln
SD
CV

1630418
92006

5.64

Ci/g soln 0.734

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilution
added (mL) factor

11.3

toO

10

(ASDNJ in solution (¡.g/mL)
1000.00

10.00

1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activity

16.2263 9

9.1031 9

0.561009 ¡.g/g

1) Calculate ¡.g eHJASDN/g soln. = 0.00831 ¡.g/g soln.
¡.g/g soln

a. ¡.Ci/g soln
b. Specific activity of (3HJASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/bl:

2) Calculate total ¡.g ASDN/g soln.

0.734
25300000

286.4

¡.g ASDN/g soln.= i-g cold ASDN/g soln. + ¡.g (3HJASDN/g soln.

0.561009 + 0.00831
0.569323 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.290 ¡.Ci/¡.g ASDN

820188 dpm/nmol

A TZ-Rep3-IVT-WA417 - TK4.xls;
Substrate Specific Activity

2/28/2006;
12:10 PM 1 of 1



Test # Concentrations
Assay Date 9/13/2005 Chemical 10 RC#10 ATZ tested 8

Technician
10 EJB Replicate # 3 Microsome tvoe Recombinant Microsome ID 5

Protein stock (mg Total volume of
Standards: 0.25 0.125 0.05 0.025 M1 Blank BSA) stock (mL) Protein stock 10

0.512 0.401 0.187 0.120 0.066 0.041 2
0.640 0.401 0.200 00122 0.080 0.038
0.631 0.401 0.179 0.124 0.073 0.051 0.037

Samples: Mic 0.008 QC 10 QC 100 Mic 0.08
0.055 0.081 0.315 0.190
0.057 0.075 0.321 0.216
0.057 0.084 0.324 0.203

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,_ Aadj Curve
per~L Used Measured Output Variables Regression results

0.25 125 1000 0.00025 200 0.0500 0.594 0.556 0.0466 m,b 0.087 -0.002
0.125 62.5 1000 0.00013 200 0.0250 0.401 0.363 0.0297 S8m. S8b 0.007 0.002
0.05 25 1000 0.00005 200 0.0100 0.189 0.150 0.0112 r", se, 0.978 0.003

0.025 25 2000 0.00003 200 0.0050 0.122 0.083 0.0054 F, df 177 4
0.01 5 1000 0.00001 200 0.0020 0.073 0.035 0.0011 SSreg,SSresid 0.002 0.000

0.005 5 2000 0.00001 200 0.0010 0.049 0.011 -0.0010
Regression results are calculated using the function

Blank 0.038 r"= 0.978 L1NEST
m= 0.087
b= -0.002

Final vol.
mg protein ~L diluted Vol usome Diluted usomes mg protein/~L

Araw Aadj measured ~SOMES prep. (iL) (iL) Prep. average mg/~L mg/mL
Mic 0.008 0.055 0.017 0.000 200 120 -0.001 -0.001 -1.042
Mic 0.008 0.057 0.019 0.000 200 120 -0.001
Mic 0.008 0.057 0.018 0.000 200 120 -0.001

QC 10 0.081 0.042 0.002 200 200 0.000 0.000 0.009
QC 10 0.075 0.037 0.001 200 200 0.000
QC 10 0.084 0.046 0.002 200 200 0.000

QC 100 0.315 0.277 0.022 200 200 200 0.000 0.000 0.113
QC 100 0.321 0.282 0.023 200 200 200 0.000
QC 100 0.324 0.285 0.023 200 200 200 0.000
Mic 0.08 0190 0.152 0.011 200 140 8540 0.003 0.004 3.808
Mic 0.08 0.216 0.178 0.014 200 140 8540 0.004
Mic 0.08 0.203 0.165 0.012 200 140 8540 0.004

A TZ-Rep3-IVT-WA417 -TK4.xls;
Protein - 6 point curve

2/28/2006;
12:10 PM 10f4



Chemical
9/13/2005 10 RC#10 ATZ

# Concentrations
tested

Microsome
8 type Recombim Microsome 10 5 Technician 10 EJB

Replicate
#

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.14 mL microsome Stock used
8.54 mL total volume

61 dilution factor

Dilution B 7.2 mL microsome Dilution A used
72 mL total volume
10 dilution factor

Dilution C (if applicable)

610 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

3.808054
0.006243

A TZ-Rep3-IVT-WA417 -TK4.xls
Microsome & Chemical Dilutions

2/28/2006
12:10 PM Page 2 of 4



ssa Date 9f13/2005 Replicate #

Sample 10

Sample type
Fullactivit control

ReplicateIevel
1

Back round control

Positiveconlrol

Ne aliveConlrol

RC#10 A1Z

ATZ-Rep3-IVT-WA417_ TK4.xls; Activity calculation

1.1

1.'

1-3

'.1

,.,
'.3

3.1

3-,

3.3

'.1

,.,

'.3

5-1

5.'

5.3

5-1

6.'

5-3

7-1

7.'

7-3

5-1

5-,

'-3

TestChemical,ID RC#10A1Z

Nominal total
volume (mLl

,
Aliq Volume (mL)

0.5
0.5
0.5
0.5
0..5
0.5
0.5
0.5
0.5
0,5
0.5
0;5
0:5
0;5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0:5
0,5
0.5
05
0;5
0:5
0.5
0.5
0;5

0:5
0.5
0.5
0.5
0.5
0,5
0;5
0.5
0:5
0.5
0.5
0.5
0.5
0.5
0.5
0..5
M
0.5
0.5
0;5
0.5
0:5

0.5
0:5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

# Concentrations tested 8 Microsome type Recombínan Microsome ID

Aliq.#
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,
1
,

Ave OPM/mL
26703.73

16178,031

2328.32

24708.47

24029.31

24557,66

25154.22

25061.46

23424.05

23116,88

23701.19

22995.46

27097.11

Volume of substrate
solution usedlassaytub

TotalOPM (mL)
53407.46 1

1
54194.22 1

150923.88125461.94

25397.16 50794,32

213,8798 4277596

22.25957 452,51914

201.93254 403.86508

263.9702 527.9404

12768,804 25537,608

12722.677 25445.354

11858.373 23716.746

10273,379 20546.758

23098_31 46196.62

21895.61 43791.22

19320,291 38540.582

32356.062

23437.88 46875.76

23787.31 47574.62

23627.45 47254.9

24234.26 48468.52

22691.68 45383,35

23653.41 47306.82

24763.88 49527.76

24679.68 4935936

25273.42 50545,84

25145.74 50291.48

23883.6 47767.2

23862,47 47724.94

24462.12 48924.24

47656.64

49416.94

48058.62

24611 4922

49115.32

50308.44

50122_92

46848.1

46233.76

47402.38

45990,92

2/28r2006; 12:10PM

Calculaie% tumover

tolal OPM in assay tube
(Initial)

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

163418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1630418

1830418

1630418

1630418

1630418

1630418

1630418

1630418

5 Technician 10 EJB

Calculate nmol HzO formed

Total OPM correcled for
background (Background

% cctversion to product Tubes)
3.28 52954
3,32 53741
3.12 50471
3.12 50341
0.03 -25
0.Q

0.02 -49
0.03 75
1.57 25085
1.56 24992
1.45 23264
1.26 20094
2.83 45744
269 433
2.37 38188
1.98 31903
2.BS 46423
2.92 47122
2.90 46802
2,97 48015
V8 44930
2.90 46854
3.04 49075
3.03 48906
3,10 50094
3.08 49838
2.93 47314
2.93 47272
3.00 48471
2_92 47204
3.03 48964
2.95 47606
3.02 48769
3,01 48662
3.09 49855
3.07 49670
2,87 46395
2.84 45781
2.91 46949
2.82 45538

nmolJHzOformed
0,0646

Volume dilute
microsomes

used in assay Finailproteinl ¡
tube (mL) ass¡¡y(mgfmL)

0.003

0.0655

0.0615

0.0614

0.0000

0.0000

-0.0001

0.0001

0.0306

0.0305

0.0284

0.0245

0.0558

0.0528

0.0466

0.0389

0.056

0.0575

0.0571

0.0585

0.0548

0.0571

0.0598 0.003

0.069 0.003

0.0611 0,003

0.0608 0.03

0.577

0.0576

0.0591

0.0576

0.0597

0.0580

0.0595

0,0593

0.0608

0.0606

0.056

0.0558

0,0572

0.0555

Arom¡¡liseecbvity(nmo
esirogenformed/mg

proteinlmiri
0.6895

0.6997

0.6571

0.6555

-0,0003

0.0000

-0.0006

0.0010

0,3256

0.3254

0.3029

0.2616

0.5956

0.5643

0.4972

0.4154

0.6044

0.6135

0.6094

0.6252

0.5850

0.6101

0.630

0.6368

0.6522

0.6489

0.6160

0.6155

0.6311

0.6146

0.6375

0.6198

0,6350

0.6336

0.6491

0,6467

0.6041

0.5961

0.6113

0.5929

30f4



Assa Date

Test Chemical
9/13/2005 ID RC#10 ATl # Concentrations tested 3

Control Type Portion Average SD

Full activity Beoinning 0.6946 0.0072

Full activity End 0.6563 0.0012

Full activity Overall 0.6755 0.0225

Background Beginnina -0.0002 0.000227955

Background End 0.0002 0.001142332

Background Overall 0.0000 0.00069986

Positive Beainnina 0.3260 0.0008

Positive End 0.2823 0.0292

Positive Overall 0.3041 0.0304

Negative Beginnina 0.5799 0.0221

Negative End 0.4563 0.0579

Neaative Overall 0.5181 0.0798

Test Substance Level Replicate (test substance) M Log(test substance) Activity
RC#10 ATl 1 1 1.00E-04 -4.00 0.6044
RC#10 ATl 1 2 1.00E-04 -4.00 0.6135
RC#10 ATl 1 3 1.00E-04 -4.00 0.6094
RC#10 ATl 2 1 3.30E-05 -4.48 0.6252
RC#10 ATl 2 2 3.30E-05 -4.48 0.5850
RC#10 ATl 2 3 3.30E-05 -4.48 0.6101
RC#10 ATl 3 1 1.00E-05 -5.00 0.6390
RC#10 ATl 3 2 1.00E-05 -5.00 0.6368
RC#10 ATl 3 3 1.00E-05 -5.00 0.6522
RC#10 ATl 4 1 1.00E-06 -6.00 0.6489
RC#10 ATl 4 2 1.00E-06 -6.00 0.6160
RC#10ATl 4 3 1.00E-06 -6.00 0.6155
RC#10 ATl 5 1 1.00E-07 -7.00 0.6311
RC#10 ATl 5 2 1.00E-07 -7.00 0.6146
RC#10 ATl 5 3 1.00E-07 -7.00 0.6375
RC#10 ATl 6 1 1.00E-08 -8.00 0.6198
RC#10 ATl 6 2 1.00E-08 -8.00 0.6350
RC#10ATl 6 3 1.0E-08 -8.00 0.6336
RC#10ATl 7 1 1.00E-09 -9.00 0.6491
RC#10ATl 7 2 1.00E-09 -9.00 0.6467
RC#10 ATZ 7 3 1.00E-09 -9.00 0.6041
RC#10 ATl 8 1 1.00E-10 -10.00 0.5961
RC#10 ATZ 8 2 1.00E-10 -10.00 0.6113
RC#10 ATl 8 3 1.00E-10 -10.00 0.5929

A Tl-Rep3-IVT-WA417 - TK4.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 5 Technician ID EJB

Percent of control values
Log¡test ReDlicate

Level substancel I 1 I 2 I 3

1 -4.00 89.49 90.83 90.22
2 -4.48 92.56 86.61 90.32
3 -5.00 94.60 94.27 96.56
4 -6.00 96.07 91.20 91.12
5 -7.00 93.43 90.99 94.38
6 -8.00 91.7 94.01 93.80
7 -9.00 96.10 95.75 89.43
8 -10.00 88.25 90.50 87.78

2/28/2006
12:10 PM

Replicate
#
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In Vitro Technologies Study No. 270-1158-13

Appendix 5: Prism Output for Task 4





AG-CMP-IVT-WA417-TK4.pzf:Layout-1 - Tue Apr 2509:28:352006

IVT 4-17 Task 4 Aminoglutethimide Replicate 1,2 and 3
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log(Mj

log( Aminogl utethi mide 1 Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-3.00 4.99 4.89 4.03 3.09 3.26 3.14 3.07 2.83 2.99
-3.52 17.02 18.89 17.72
-4.00 34.75 35.10 32.66 31.94 30.22 29.33 24.11 23.31 23.91
-4.48 46.33 41.16 38.72 33.91 31.87 32.47
-5.00 94.59 95.94 95.70 89.49 91.63 92.99 76.38 77.99 76.17
-6.00 111.51 118.84 109.98 104.88 103.64 98.01 92.33 85.08 84.12
-7.00 106.21 107.24 104.88 99.48 96.95 91.33 85.88 83.69 79.28
-8.00 109.34 118.16 115.10 103.80 104.12 107.60 93.66 96.15 97.56

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 2.821 6.385 6.880
TOP 112.1 102.7 90.11
LOGEC50 -4.333 -4.531 -4.617
HILLSLOPE -1.108 -1.364 -1.491
EC50 4.644e-005 2.945e-005 2.416e-005

Std. Error
BOTTOM 2.866 4.143 3.520
TOP 1.159 2.001 1.834
LOGEC50 0.04537 0.05620 0.05532
HILLSLOPE 0.09202 0.2097 0.2419

95% Confidence Intervals
BOTTOM -3.158 to 8.799 -2.257 to 15.03 -0.4630 to 14.22

TOP 109.7 to 114.5 98.57 to 106.9 86.29 to 93.94
LOGEC50 -4.428 to -4.238 -4.648 to -4.414 -4.732 to -4.501

HILLSLOPE -1.300 to -0.9164 -1.801 to -0.9264 -1.996 to -0.9863
EC50 3.735e-005 to 5.775e-005 2.248e-005 to 3.858e-005 1.852e-005 to 3.151 e-005

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9939 0.9733 0.9719
Absolute Sum of Squares 290.4 912.4 771.3
Sy.x 3.810 6.754 6.210

Data
Number of X values 9 9 9
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 3 3 3
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IVT 4-17 Task 4 Aminoglutethimide Replicate 1,2 and 3
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log(M)

log( Aminoglutethimide 1 Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-3.00 4.99 4.89 4.03 3.09 3.26 3.14 3.07 2.83 2.99
-3.52 17.02 18.89 17.72
-4.00 34.75 35.10 32.66 31.94 30.22 29.33 24.11 23.31 23.91
-4.48 46.33 41.16 38.72 33.91 31.87 32.47
-5.00 94.59 95.94 95.70 89.49 91.63 92.99 76.38 77.99 76.17
-6.00 111.51 118.84 109.98 104.88 103.64 98.01 92.33 85.08 84.12
-7.00 106.21 107.24 104.88 99.48 96.95 91.33 85.88 83.69 79.28
-8.00 109.34 118.16 115.10 103.80 104.12 107.60 93.66 96.15 97.56

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 7.878
TOP 101.8
LOGEC50 -4.562
HILLSLOPE -1.328
EC50 2.741e-005

Std. Error

BOTTOM 3.321
TOP 1.703
LOGEC50 0.05373
HILLSLOPE 0.1787

95% Confidence Intervals
BOTTOM 1.245 to 14.51

TOP 98.42 to 105.2

LOGEC50 -4.669 to -4.455
HILLSLOPE -1.685 to -0.9714
EC50 2.141e-005 to 3.510e-005

Goodness of Fit
Degrees of Freedom 68
W 0.9402
Absolute Sum of Squares 6647
Sy.x 9.887

Data
Number of X values 9
Number of Y replicates 9
Total number of values 72
Number of missing values 9
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IVT 4-17 Task 4 Ketoconazole Replicate 1,2 and 4
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log(M)

10g(Ketoconazole 1 Replicate 1 Replicate 2 Replicate 4
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

-4.00 0.03 0.48 0.15 0.35 0.31 0.45 0.40 0.15 0.73
-5.00 4.81 4.55 4.43 3.96 4.25 4.29 4.46 4.55 4.34
-6.00 33.81 33.78 32.95 33.41 31.75 31 .45 32.84 31.13 28.38
-7.00 90.64 88.43 87.89 87.43 83.89 77.48 85.83 84.44 85.65
-8.00 102.12 105.46 105.08 109.90 108.79 109.02 102.97 105.90 105.18
-9.00 109.06 116.33 116.14 114.63 112.90 112.86 102.50 103.63 102.44

-10.00 113.10 117.32 108.20 114.64 109.66 109.40 102.98 114.38 110.72
-11.00 109.87 107.22 110.26 108.04 106.94 134.08 103.78 110.83 98.80

Replicate 1 Replicate 2 Replicate 4
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -0.7553 -1 .166 0.2061
TOP 111.2 114.2 106.0
LOGEC50 -6.375 -6.476 -6.387
HILLSLOPE -0.9324 -0.8409 -1.010
EC50 4.218e-007 3.340e-007 4.102e-007

Std. Error

BOTTOM 1.590 2.954 1.666
TOP 0.9650 1.791 1.049
LOGEC50 0.03463 0.06510 0.03836
HILLSLOPE 0.05623 0.08796 0.07004

95% Confidence Intervals
BOTTOM -4.072 to 2.561 -7.328 to 4.995 -3.270 to 3.682
TOP 109.1 to 113.2 110.4 to 117.9 103.8 to 108.2
LOGEC50 -6.447 to -6.303 -6.612 to -6.340 -6.467 to -6,307
HILLSLOPE -1.050 to -0.8151 -1.024 to -0.6574 -1.156 to -0.8641
EC50 3.572e-007 to 4.982e-007 2.443e-007 to 4.566e-007 3.412e-007 to 4.932e-007

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9964 0.9892 0.9952
Absolute Sum of Squares 186.5 590.9 228.5
Sy.x 3.053 5.436 3.380

Data
Number of X values 8 8 8
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 0 0 0



KCZ-AVE-IVT-WA417-TK4.pzf:Layout-1 - Tue Apr 25 09:30:22 2006

IVT 4-17 Task 4 Ketoconazole Replicate 1,2 and 4
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log(Mj

10g(Ketoconazole 1 Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 0.03 0.48 0.15 0.35 0.31 0.45 0.40 0.15 0.73
-5.00 4.81 4.55 4.43 3.96 4.25 4.29 4.46 4.55 4.34
-6.00 33.81 33.78 32.95 33.41 31.75 31 .45 32.84 31.13 28.38
-7.00 90.64 88.43 87.89 87.43 83.89 77 .48 85.83 84.44 85.65
-8.00 102.12 105.46 105.08 109.90 108.79 109.02 102.97 105.90 105.18
-9.00 109.06 116.33 116.14 114.63 112.90 112.86 102.50 103.63 102.44

-10.00 113.10 117.32 108.20 114.64 109.66 109.40 102.98 114.38 110.72
-11.00 109.87 107.22 110.26 108.04 106.94 134.08 103.78 110.83 98.80

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -0.6026
TOP 110.4
LOGEC50 -6.412
HILLSLOPE -0.9191
EC50 3.875e-007

Std. Error

BOTTOM 1.357
TOP 0.8307
LOGEC50 0.03024
HILLSLOPE 0.04739

95% Confidence Intervals
BOTTOM -3.313 to 2.107
TOP 108.7 to 112.1 

LOGEC50 -6.472 to -6.351

HILLSLOPE -1.014 to -0.8245
EC50 3.372e-007 to 4.453e-007

Goodness of Fit
Degrees of Freedom 68
R2 0.9910
Absolute Sum of Squares 1390
Sy.x 4.521

Data
Number of X values 8

Number of Y replicates 9

Total number of values 72
Number of missing values 0
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IVT 4-17 Task 4 Prochloraz Replicates 2, 3 and 4
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log(M)

10g(Procioraz) Replicate 2 Replicate 3 Replicate 4
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

-4.00 0.12 -0.19 -0.27 0.80 0.13 0.56 0.06 0.59 0.34
-5.00 0.36 0.32 0.25 0.41 0.80 0.42 0.75 0.29 0.12
-6.00 1.46 1.78 1.99 2.95 2.00 2.41 2.79 2.66 2.76
-7.00 15.32 16.64 16.84 19.27 20.64 20.20 20.47 21.66 18.22
-7.48 86.46 83.19 78.41
-8.00 61.21 61.54 58.83 80.68 72.58 77.34 64.55 64.87 65.42
-8.48 78.28 74.58 73.35 104.51 99.28 96.52
-9.00 89.51 86.32 87.47 112.16 110.28 106.73 85.83 87.91 85.42

Replicate 2 Replicate 3 Replicate 4
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -0.3398 0.4256 1.151
TOP 93.07 114.8 80.74
LOGEC50 -7.724 -7.687 -7.040
HILLSLOPE -0.9053 -1.012 -12.77
EC50 1.890e-008 2.057e-008 9.130e-008

Std. Error

BOTTOM 0.6890 0.7883 2.520
TOP 1.023 1.097 2.520
LOGEC50 0.02522 0.02271 65.49
HILLSLOPE 0.03810 0.04046 20702

95% Confidence Intervals
BOTTOM -1.777 to 1.097 -1.219 to 2.070 -4.105 to 6.408
TOP 90.94 to 95.21 112.5 to 117.1 75.49 to 86.00
LOGEC50 -7.776 to -7.671 -7.734 to -7.639 -143.6 to 129.6
HILLSLOPE -0.9848 to -0.8259 -1.096 to ~0.9274 -43200 to 43171
EC50 1 .67 4e-008 to 2.133e-008 1.844e-008 to 2.294e-008

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9981 0.9983 0.9679
Absolute Sum of Squares 68.11 94.73 1143
Sy.x 1.845 2.176 7.560

Data
Number of X values 9 9 9
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 3 3 3
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IVT 4-17 Task 4 Prochloraz Replicates 2, 3 and 4
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log(M)

10g(Procioraz 1 Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 0.12 -0.19 -0.27 0.80 0.13 0.56 0.06 0.59 0.34
-5.00 0.36 0.32 0.25 0.41 0.80 0.42 0.75 0.29 0.12
-6.00 1.46 1.78 1.99 2.95 2.00 2.41 2.79 2.66 2.76
-7.00 15.32 16.64 16.84 19.27 20.64 20.20 20.47 21.66 18.22
-7.48 86.46 83.19 78.41
-8.00 61.21 61.54 58.83 80.68 72.58 77.34 64.55 64.87 65.42
-8.48 78.28 74.58 73.35 104.51 99.28 96.52
-9.00 89.51 86.32 87.47 112.16 110.28 106.73 85.83 87.91 85.42

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -0.9268
TOP 96.86
LOGEC50 -7.440
HILLSLOPE -0.9714
EC50 3.633e-008

Std. Error
BOTTOM 2.351
TOP 2.972
LOGEC50 0.07155
HILLSLOPE 0.1311

95% Confidence Intervals
BOTTOM -5.624 to 3.770
TOP 90.92 to 102.8
LOGEC50 -7.583 to -7.297
HILLSLOPE -1.233 to -0.7095
EC50 2.615e-008 to 5.04ge-008

Goodness of Fit
Degrees of Freedom 68
R2 0.9391
Absolute Sum of Squares 7904
Sy.x 10.78

Data
Number of X values 9
Number of Y replicates 9
Total number of values 72
Number of missing values 9
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IVT 4-17 Task 4 4-Nonylphenol Replicates 1,2 and 3
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log(MI

log(4-Nonylphenoll Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.00 8.35 6.91 5.96 2.82 3.43 3.35 2.48 3.38 2.77
-4.48 37.14 38.45 33.02 20.61 20.27 21.28 24.96 27.43 20.80
-5.00 70.56 36.18 57.73 63.86 61.64 62.55 64.57 62.27 66.72
-6.00 93.39 96.47 96.94 96.25 95.81 93.95 95.36 94.43 92.46
-7.00 97.33 96.78 90.66 97.80 97.93 94.50 96.50 96.73 89.19
-8.00 93.24 86.27 83.12 95.29 94.43 94.69 93.12 93.80 86.88
-9.00 97.63 79.94 94.00 90.41 94.06 92.01 90.16 90.48 91.81

-10.00 95.87 83.09 72.09 95.68 93.13 93.46 92.95 94.54 89.18

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -8.451 -1.024 -3.641
TOP 90.71 94.83 92.69
LOGEC50 -4.649 -4.813 -4.740
HILLSLOPE -1.039 -1 .622 -1 .520
EC50 2.245e-005 1.538e-005 1 .818e-005

Std. Error

BOTTOM 24.85 1.849 3.416
TOP 2.745 0.4866 0.7615
LOGEC50 0.2626 0.01801 0.03257
HILLSLOPE 0.4239 0.09771 0.1414

95% Confidence Intervals
BOTTOM -60.30 to 43.40 -4.881 to 2.833 -10.77 to 3.484
TOP 84.99 to 96.44 93.81 to 95.84 91.10 to 94.28
LOGEC50 -5.196 to -4.101 -4.851 to -4.776 -4.808 to -4.672
HllLSLOPE -1.923 to -0.1545 -1.826 to -1.418 -1.815 to -1.225
EC50 6.361 e-006 to 7.925e-005 1.41 Oe-005 to 1.677e-005 1.555e-005 to 2.126e-005

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9230 0.9977 0.9940
Absolute Sum of Squares 1825 67.65 164.5
Sy.x 9.552 1.839 2.868

Data
Number of X values 8 8 8
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 0 0 0
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IVT 4-17 Task 4 4-Nonylphenol Replicate 1,2 and 3
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log!M)

log(4-Nonylphenoll Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 8.35 6.91 5.96 2.82 3.43 3.35 2.48 3.38 2.77
-4.48 37.14 38.45 33.02 20.61 20.27 21.28 24.96 27.43 20.80
-5.00 70.56 36.18 57.73 63.86 61.64 62.55 64.57 62.27 66.72
-6.00 93.39 96.47 96.94 96.25 95.81 93.95 95.36 94.43 92.46
-7.00 97.33 96.78 90.66 97.80 97.93 94.50 96.50 96.73 89.19
-8.00 93.24 86.27 83.12 95.29 94.43 94.69 93.12 93.80 86.88
-9.00 97.63 79.94 94.00 90.41 94.06 92.01 90.16 90.48 91.81

-10.00 95.87 83.09 72.09 95.68 93.13 93.46 92.95 94.54 89.18

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -4.206
TOP 92.82
LOGEC50 -4.745
HILLSLOPE -1.317
EC50 1.798e-005

Std. Error

BOTTOM 5.245
TOP 0.9639
LOGEC50 0.05125
HILLSLOPE 0.1709

95% Confidence Intervals
BOTTOM -14.68 to 6.271
TOP 90.89 to 94.74
LOGEC50 -4.847 to -4.643
HILLSLOPE -1.658 to -0.9753
EC50 1.421 e-005 to 2.276e-005

Goodness of Fit
Degrees of Freedom 68
R2 0.9685
Absolute Sum of Squares 2564
Sy.x 6.141

Data
Number of X values 8
Number of Y replicates 9
Total number of values 72
Number of missing values 0
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IVT 4-17 Task 4 dibenz¡a,h)anthracene Replicates 1, 2 and 3
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log( dibenz( a, hlanthracene 1 Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.48 92.26 91.91 87.77 92.82 90.59 89.66 86.85 86.92 82.60
-5.00 92.68 92.25 92.59 90.75 93.31 86.57 85.07 90.59 87.80
-5.48 96.48 94.07 92.96 91.11 90.89 91.17 89.24 92.33 88.56
-6.00 91.40 89.02 90.69 91.80 88.68 91.57 89.65 85.28 90.14
-7.00 98.16 95.76 94.23 85.56 90.84 91.27 85.72 90.31 85.34
-8.00 96.64 91.80 93.44 86.51 90.02 88.20 87.16 87.53 88.03
-9.00 79.83 59.44 92.53 89.59 88.66 87.49 86.64 87.39 87.58

-10.00 85.94 88.03 91.74 83.20 86.48 87.13 83.13 82.64 79.03

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope) Does not converge.
Best-fit values

BOTTOM 62.60 74.33
TOP 91.52 87.74
LOGEC50 -13.33 -10.06
HILLSLOPE 0.1866 1.292
EC50 4.697e-014 8.741e-011

Std. Error

BOTTOM 648.4 789.2
TOP 5.616 0.6190
LOGEC50 80.42 40.50
HILLSLOPE 0.9205 24.21

95% Confidence Intervals
BOTTOM -1290 to 1415 -1572 to 1721

TOP 79.80 to 103.2 86.45 to 89.03
LOGEC50 -181.1 to 154.4 -94.53 to 74.42
HILLSLOPE -1.734 to 2.107 -49.20 to 51.79
EC50

Goodness of Fit
Degrees of Freedom 20 20
R2 0.4527 0.4685
Absolute Sum of Squares 78.97 110.0
Sy.x 1.987 2.345

Data
Number of X values 8 8
Number of Y replicates 3 3
Total number of values 24 24
Number of missing values 0 0
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IVT 4-17 Task 4 dibenzla,h)anthracene Replicates 1,2 and 3
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log(Mj

log( dibenz( a ,h lanthracene 1 Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.48 92.26 91.91 87.77 92.82 90.59 89.66 86.85 86.92 82.60
-5.00 92.68 92.25 92.59 90.75 93.31 86.57 85.07 90.59 87.80
-5.48 96.48 94.07 92.96 91.11 90.89 91.17 89.24 92.33 88.56
-6.00 91 .40 89.02 90.69 91.80 88.68 91.57 89.65 85.28 90.14
-7.00 98.16 95.76 94.23 85.56 90.84 91.27 85.72 90.31 85.34
-8.00 96.64 91.80 93.44 86.51 90.02 88.20 87.16 87.53 88.03
-9.00 79.83 59.44 92.53 89.59 88.66 87.49 86.64 87.39 87.58

-10.00 85.94 88.03 91.74 83.20 86.48 87.13 83.13 82.64 79.03

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 84.80
TOP 90.34
LOGEC50 -8.121
HILLSLOPE 9.018
EC50 7.563e-009

Std. Error
BOTTOM 1.539
TOP 0.6882
LOGEC50 180109
HILLSLOPE 1.32ge+OO7

95% Confidence Intervals
BOTTOM 81.73 to 87.88
TOP 88.96 to 91.71
LOGEC50 -359700 to 359730
HILLSLOPE -26550000 to 2.655e+007
EC50

Goodness of Fit
Degrees of Freedom 68
R2 0.2182
Absolute Sum of Squares 1449
Sy.x 4.617

Data
Number of X values 8
Number of Y replicates 9
Total number of values 72
Number of missing values 0
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IVT 4-17 Task 4 Fenarimol Replicates 1,2 and 3
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log(M)

10g(Fenarimoll Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.48 3.51 49.67 48.24 13.47 11.39 11.16 16.61 15.59 14.44
-5.00 29.29 29.55 29.57 28.79 30.45 31 .48 36.89 35.98 38.04
-5.48 42.73 41.83 42.80 51.79 54.66 55.05 61.26 66.97 67.67
-6.00 71.24 73.00 74.71 74.52 74.80 74.20 90.94 86.35 91.86
-7.00 86.47 87.24 90.34 90.11 91.75 89.99 106.78 107.73 112.31
-8.00 82.06 82.80 78.94 92.69 90.32 91.94 110.41 107.26 110.49
-9.00 80.36 85.39 87.61 92.22 93.15 90.51 109.16 112.73 108.51

-10.00 86.83 85.50 84.20 90.04 93.33 93.23 107.75 109.30 100.64

Replicate 1 Replicate 2 Replicate 3
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 31.35 -1.149 2.255
TOP 84.78 92.23 109.1

LOGEC50 -5.751 -5.316 -5.323
HILLSLOPE -2.269 -0.9373 -0.9985
EC50 1.773e-006 4.828e-006 4.755e-006

Std. Error

BOTTOM 4.045 2.376 4.997
TOP 2.552 0.4004 0.9195
LOGEC50 0.09697 0.03070 0.05467
HILLSLOPE 0.7764 0.04263 0.08885

95% Confidence Intervals
BOTTOM 22.91 to 39.79 -6.105 to 3.806 -8.170 to 12.68
TOP 79.46 to 90.10 91.40 to 93.07 107.2 to 111.0
LOGEC50 -5.954 to -5.549 -5.380 to -5.252 -5.437 to -5.209
HILLSLOPE -3.889 to -0.6498 -1.026 to -0.8484 -1.184 to -0.8132
EC50 1.113e-006 to 2.825e-006 4.166e-006 to 5.596e-006 3.657e-006 to 6.182e-006

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.8942 0.9985 0.9940
Absolute Sum of Squares 1549 31.62 173.5
Sy.x 8.799 1.257 2.946

Data
Number of X values 8 8 8

Number of Y replicates 3 3 3

Total number of values 24 24 24
Number of missing values 0 0 0
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IVT 4-17 Task 4 Fenarimol Replicates 1, 2 and 3
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10g(Fenarimoll Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.48 3.51 49.67 48.24 13.47 11.39 11.16 16.61 15.59 14.44
-5.00 29.29 29.55 29.57 28.79 30.45 31 .48 36.89 35.98 38.04
-5.48 42.73 41.83 42.80 51.79 54.66 55.05 61.26 66.97 67.67
-6.00 71.24 73.00 74.71 74.52 74.80 74.20 90.94 86.35 91.86
-7.00 86.47 87.24 90.34 90.11 91.75 89.99 106.78 107.73 112.31
-8.00 82.06 82.80 78.94 92.69 90.32 91.94 110.41 107.26 110.49
-9.00 80.36 85.39 87.61 92.22 93.15 90.51 109.16 112.73 108.51

-10.00 86.83 85.50 84.20 90.04 93.33 93.23 107.75 109.30 100.64

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 16.61
TOP 95.27
LOGEC50 -5.513
HILLSLOPE -1.216
EC50 3.067e-006

Std. Error
BOTTOM 5.852
TOP 1.841
LOGEC50 0.08619
HILLSLOPE 0.2523

95% Confidence Intervals
BOTTOM 4.922 to 28.30
TOP 91.60 to 98.95
LOGEC50 -5.685 to -5.341

HILLSLOPE -1.720 to -0.7121
EC50 2.064e-006 to 4.55ge-006

Goodness of Fit
Degrees of Freedom 68
R2 0.8891
Absolute Sum of Squares 7542
Sy.x 10.53

Data
Number of X values 8

Number of Y replicates 9

Total number of values 72
Number of missing values 0
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IVT 4-17 Task 4 Econazole Replicates 1,2 and 3
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10g(Econazolel Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.00 -0.05 0.00 0.02
-4.48 -0.03 -0.09 -0.06
-5.00 0.07 0.02 -0.01 0.34 0.82 0.65 0.01 -0.10 -0.01
-6.00 0.06 0.32 0.15 0.45 0.13 0.74 0.14 0.25 -0.03
-7.00 1.31 1.47 1.72 1.27 1.39 1.11 1.03 1.20 1.19
-8.00 12.80 12.75 13.11 6.81 12.18 12.26 15.18 15.94 15.25
-8.48 29.20 28.88 27.61 37.32 38.20 36.43
-9.00 54.45 54.28 58.64 60.96 57.42 55.24 66.39 63.55 57.53

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM -0.01227 0.2647 -0.1621
TOP 89.81 92.03 106.0
LOGEC50 -8.783 -8.807 -8.777
HILLSLOPE -0.9904 -1.080 -0.9838
EC50 1.648e-009 1.55ge-009 1.671e-009

Std. Error

BOTTOM 0.3049 1.136 1.102
TOP 1.075 2.915 3.004
LOGEC50 0.01843 0.04251 0.03918
HILLSLOPE 0.03422 0.09289 0.07148

95% Confidence Intervals
BOTTOM -0.6483 to 0.6238 -2.105 to 2.635 -2.462 to 2.137
TOP 87.57 to 92.05 85.95 to 98.12 99.71 to 112.2

LOGEC50 -8.821 to -8.745 -8.896 to -8.719 -8.859 to -8.695
HILLSLOPE -1.062 to -0.9190 -1.274 to -0.8862 -1.133 to -0.8347
EC50 1.508e-009 to 1.801 e-009 1.271 e-009 to 1.912e-009 1.384e-009 to 2.017e-009

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9989 0.9923 0.9947
Absolute Sum of Squares 24.76 213.4 187.9
Sy.x 1.113 3.266 3.065

Data
Number of X values 10 10 10
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 6 6 6
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IVT 4-17 Task 4 Econazole Replicate 1,2 and 3
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10g(Econazolel Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 -0.05 0.00 0.02
-4.48 -0.03 -0.09 -0.06
-5.00 0.07 0.02 -0.01 0.34 0.82 0.65 0.01 -0.10 -0.01
-6.00 0.06 0.32 0.15 0.45 0.13 0.74 0.14 0.25 -0.03
-7.00 1.31 1.47 1.72 1.27 1.39 1.11 1.03 1.20 1.19
-8.00 12.80 12.75 13.11 6.81 12.18 12.26 15.18 15.94 15.25
-8.48 29.20 28.88 27.61 37.32 38.20 36.43
-9.00 54.45 54.28 58.64 60.96 57.42 55.24 66.39 63.55 57.53

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 0.09901
TOP 96.18
LOGEC50 -8.780
HILLSLOPE -1.037
EC50 1.65ge-009

Std. Error
BOTTOM 0.8043
TOP 2.309
LOGEC50 0.03366
HILLSLOPE 0.06822

95% Confidence Intervals
BOTTOM -1.507 to 1.705
TOP 91.57 to 100.8

LOGEC50 -8.847 to -8.713
HILLSLOPE -1.173 to -0.9003
EC50 1.421 e-009 to 1.937e-009

Goodness of Fit
Degrees of Freedom 68
R2 0.9855
Absolute Sum of Squares 1308
Sy.x 4.386

Data
Number of X values 10
Number of Y replicates 9
Total number of values 72
Number of missing values 18
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IVT 4-17 Task 4 Chrysin Replicate 1,3 and 4
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log(Chrysin) Replicate 1 Replicate 3 Replicate 4
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

-4.00 15.94 17.17 24.36
-4.48 8.73 8.16 6.86 18.09 19.76 11.35 30.18 30.15 29.90
-5.00 23.27 22.10 14.47 30.06 28.99 23.75 27.10 28.64 28.29
-5.48 56.58 53.28 54.73 79.67 82.39 79.26
-6.00 68.65 67.03 68.07 78.77 59.47 73.50 72.51 77.17 78.16
-7.00 83.08 83.01 81.96 100.75 97.25 98.17 90.70 87.59 88.36
-8.00 87.12 89.11 85.15 102.06 100.22 92.30 90.68 93.31 89.51
-9.00 77.23 75.74 74.01 98.48 90.12 95.56 93.02 91.43 86.32

Replicate 1 Replicate 3 Replicate 4
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 13.75 5.524 29.04
TOP 82.56 99.41 86.52
LOGEC50 -5.660 -5.510 -5.421
HILLSLOPE -1.691 -0.8879 -15.72
EC50 2.190e-006 3.091 e-006 3.793e-006

Std. Error

BOTTOM 2.460 8.314 2.969
TOP 1.521 1.822 1.328
LOGEC50 0.09504 0.1147 876.5
HILLSLOPE 0.3911 0.1666 228727

95% Confidence Intervals
BOTTOM 8.619 to 18.88 -11.82 to 22.87 22.85 to 35.24
TOP 79.38 to 85.73 95.61 to 103.2 83.75 to 89.29
LOGEC50 -5.858 to -5.461 -5.749 to -5.271 -1834 to 1823
HILLSLOPE -2.507 to -0.8754 -1.235 to "0.5403 -477100 to 477108
EC50 1.387e-006 to 3.456e-006 1.782e-006 to 5.362e-006

Goodness of Fit
Degrees of Freedom 20 20 20
W 0.9776 0.9759 0.9647
Absolute Sum of Squares 539.0 599.8 529.0
Sy.x 5.191 5.476 5.143

Data
Number of X values 9 9 9
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 3 3 3
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IVT 4-17 Task 4 Chrysin Replicate 1,3 and 4
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0.0

10g(Chrysinl Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 15.94 17.17 24.36
-4.48 8.73 8.16 6.86 18.09 19.76 11.35 30.18 30.15 29.90
-5.00 23.27 22.10 14.4 7 30.06 28.99 23.75 27.10 28.64 28.29
-5.48 56.58 53.28 54.73 79.67 82.39 79.26
-6.00 68.65 67.03 68.07 78.77 59.4 7 73.50 72.51 77.17 78.16
-7.00 83.08 83.01 81.96 100.75 97.25 98.17 90.70 87.59 88.36
-8.00 87.12 89.11 85.15 102.06 100.22 92.30 90.68 93.31 89.51
-9.00 77.23 75.74 74.01 98.48 90.12 95.56 93.02 91.43 86.32

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 12.93
TOP 89.39
LOGEC50 -5.390
HILLSLOPE -1.303
EC50 4.070e-006

Std. Error

BOTTOM 4.353
TOP 1.612
LOGEC50 0.07261
HILLSLOPE 0.2255

95% Confidence Intervals
BOTTOM 4.232 to 21.62
TOP 86.17 to 92.61

LOGEC50 -5.535 to -5.245
HILLSLOPE -1.754 to -0.8531
EC50 2.915e-006 to 5.684e-006

Goodness of Fit
Degrees of Freedom 68
R2 0.9103
Absolute Sum of Squares 6075
Sy.x 9.452

Data
Number of X values 9
Number of Y replicates 9
Total number of values 72
Number of missing values 9
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IVT 4-17 Task 4 Dicofol Replicates 1,2 and 3
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Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.00 45.82 44.00 42.63 37.23 45.84 41.64 31.11 28.47 26.20
-4.48 65.30 52.54 58.21 57.63 44.46 52.04 32.66 31.72 29.34
-5.00 62.91 54.36 53.19 53.01 52.68 49.24 63.22 64.54 59.00
-6.00 91.10 85.34 90.92 83.37 86.17 86.66 89.15 87.75 91.36
-7.00 88.06 93.55 91.05 91.96 81.38 85.33 94.84 96.38 87.20
-8.00 94.03 87.53 83.50 79.19 75.13 78.88 91.40 89.96 89.51
-9.00 77.24 93.75 91.31 89.97 91.44 88.46 92.00 89.41 91.52

-10.00 91.80 95.34 93.06 89.61 90.26 82.67 94.53 93.09 93.84

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 49.69 45.90 28.23
TOP 90.36 85.58 91.50
LOGEC50 -5.325 -5.320 -4.975
HILLSLOPE -1.664 -2.236 -2.570
EC50 4.735e-006 4.782e-006 1.05ge-005

Std. Error

BOTTOM 3.155 2.540 1.698
TOP 1.791 1.630 0.6721
LOGEC50 0.1668 0.2135 0.02051
HILLSLOPE 0.6983 1.393 0.6095

95% Confidence Intervals
BOTTOM 43.11 to 56.27 40.60 to 51.20 24.69 to 31.77
TOP 86.62 to 94.09 82.18 to 88.98 90.09 to 92.90
LOGEC50 -5.673 to -4.977 -5.766 to -4.875 -5.018 to -4.932
HILLSLOPE -3.121 to -0.2075 -5.142 to 0.6693 -3.841 to -1.298
EC50 2.125e-006 to 1.055e-005 1 . 715e-006 to 1.333e-005 9.59ge-006 to 1.16ge-005

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9100 0.9248 0.9920
Absolute Sum of Squares 754.8 636.7 134.3
Sy.x 6.143 5.642 2.592

Data
Number of X values 8 8 8
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 0 0 0
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IVT 4-17 Task 4 Dicofol Replicates 1, 2 and 3
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log(M)

10g(Dicofoll Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 45.82 44.00 42.63 37.23 45.84 41.64 31.11 28.47 26.20
-4.48 65.30 52.54 58.21 57.63 44.46 52.04 32.66 31.72 29.34
-5.00 62.91 54.36 53.19 53.01 52.68 49.24 63.22 64.54 59.00
-6.00 91.10 85.34 90.92 83.37 86.17 86.66 89.15 87.75 91.36
-7.00 88.06 93.55 91.05 91.96 81.38 85.33 94.84 96.38 87.20
-8.00 94.03 87.53 83.50 79.19 75.13 78.88 91.40 89.96 89.51
-9.00 77.24 93.75 91.31 89.97 91 .44 88.46 92.00 89.41 91.52

-10.00 91.80 95.34 93.06 89.61 90.26 82.67 94.53 93.09 93.84

Average
Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM 38.72
TOP 89.47
LOGEC50 -5.146
HILLSLOPE -1.380
EC50 7.13ge-006

Std. Error
BOTTOM 2.975
TOP 1.178
LOGEC50 0.07704
HILLSLOPE 0.3637

95% Confidence Intervals
BOTTOM 32.78 to 44.66
TOP 87.12 to 91.83
LOGEC50 -5.300 to -4.992
HILLSLOPE -2.106 to -0.6536
EC50 5.00ge-006 to 1.017e-005

Goodness of Fit
Degrees of Freedom 68
W 0.9011
Absolute Sum of Squares 3351
Sy.x 7.020

Data
Number of X values 8

Number of Y replicates 9

Total number of values 72
Number of missing values 0
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IVT 4-17 Task 4 Atrazine Replicates 1,2 and 3
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10g(Atrazinel Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-4.00 88.12 87.61 91.95 86.05 81.35 85.12 89.49 90.83 90.22
-4.48 93.20 93.49 95.41 90.90 93.48 93.25 92.56 86.61 90.32
-5.00 95.32 92.05 91.67 90.99 90.91 87.95 94.60 94.27 96.56
-6.00 87.66 91.00 90.53 80.76 85.13 86.86 96.07 91.20 91.12
-7.00 92.80 91.32 92.48 92.05 93.17 91.10 93.43 90.99 94.38
-8.00 87.88 86.99 84.93 88.36 90.78 90.35 91.77 94.01 93.80
-9.00 94.95 91.99 94.95 88.96 87.90 86.95 96.10 95.75 89.43

-10.00 95.73 96.62 96.94 84.60 89.79 92.06 88.25 90.50 87.78

Replicate 1 Replicate 2 Replicate 3

Sigmoidal dose-response (variable slope) Does not converge. Does not converge.
Best-fi values

BOTTOM 90.80
TOP 96.43
LOGEC50 -8.993
HILLSLOPE -14.92
EC50 1.017e-009

Std. Error
BOTTOM 0.6601
TOP 1.617
LOGEC50 2.91ge+006
HILLSLOPE 6.014e+009

95% Confidence Intervals
BOTTOM 89.42 to 92.18
TOP 93.06 to 99.80
LOGEC50 -6090000 to 6.090e+006
HILLSLOPE -12550000000 to 1.255e+01 0
EC50

Goodness of Fit
Degrees of Freedom 20
R2 0.3799
Absolute Sum of Squares 156.9
Sy.x 2.801

Data
Number of X values 8
Number of Y replicates 3
Total number of values 24
Number of missing values 0
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IVT 4-17 Task 4 Atrazine Replicates 1,2 and 3
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loglM)

10g(Atrazinel Average
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

-4.00 88.12 87.61 91.95 86.05 81.35 85.12 89.49 90.83 90.22
-4.48 93.20 93.49 95.41 90.90 93.48 93.25 92.56 86.61 90.32
-5.00 95.32 92.05 91.67 90.99 90.91 87.95 94.60 94.27 96.56
-6.00 87.66 91.00 90.53 80.76 85.13 86.86 96.07 91.20 91.12
-7.00 92.80 91.32 92.48 92.05 93.17 91.10 93.43 90.99 94.38
-8.00 87.88 86.99 84.93 88.36 90.78 90.35 91.77 94.01 93.80
-9.00 94.95 91.99 94.95 88.96 87.90 86.95 96.10 95.75 89.43

-10.00 95.73 96.62 96.94 84.60 89.79 92.06 88.25 90.50 87.78

Average
Sigmoidal dose-response (variable slope) Does not converge.
Best-fit values

BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error
BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervals
BOTTOM
TOP
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
R2

Absolute Sum of Squares
Sy.x

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values
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This report discusses the methods and results of the intralaboratory statistical
analysis ofthe data collected at In Vitro Technologies, Inc. (NT) with the recombinant
aromatase assay for W A 4-17 Task 4: Conduct Multiple Chemical Studies with
Recombinant Microsomes.

Summary and Conclusions

There were ten test substances analyzed in this task: amino glutethimide,
ketoconazole, prochloraz, 4-nonylphenol, dibenz( a,h Janthracene, fenarimol, econazole,
chrysin, dicofol, and atrazine (coded: Chemicals I, II, III, IV, V, VI, VII, VII, IX, and X,
respectively). Recombinant micro somes were prepared by one supplier. In Vitro
Technologies, Inc. (IVT) analyzed these ten chemicals and provided summary results
from the concentration response curve fits fròm each chemical for statistical analysis.
Three replicates were carred out for each chemicaL. For each chemical the statistical
analyses were based on the data from all the replicates.

Two types of data were obtained: inhibition curve fit data and control activity
data. Statistical analyses were carred out separately for these two types of data. The
response variable was the "percent of control". Percent of control is defined as the ratio
ofthe background adjusted aromatase activity in the tube under consideration to the
average background adjusted aromatase activity among the four full enzyme activity
control tubes within the replicate, times 100. Control activity data consists of four types
of controls: full enzyme activity control, background activity control, positive control (4-
OR ASDN), and negative control (lindane). Statistical analyses were performed
separately for these four types of controls.

For the inhibition curve fit data separate analyses were carred out for each ofthe
ten test substances. For each test substance concentration response curves were fitted
within each replicate to describe the relation between test substance concentrations and
extent of inhibition. The concentration response curves were summarzed by four
parameters: the baseline response (bottom), the maximum response (top), the
concentration that provokes a response halfway between baseline and maximum (ICso),
and the slope. Results were compared across replicates within test substance. For the
control activity data, statistical analyses were carred out for the controls combined across
test substances. Full enzyme activity, background activity, positive, and negative control
tube responses were compared between the beginning and the end of each replicate to
identify differences within replicates, differences among replicates within test substances,
and differences among test substances.

The following results were observed:

1. Test substances V (dibenz(a,hJanthracene) and X (atrazine) are non-inhibitors.

For test substance V all responses but one (59.4 percent) were above 79 percent of
control. For test substance X all responses were above 80 percent of control.

2. Among the four concentration response curve parameters the top threshold had
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the most replicate~to-replicate varation within chemicals.
3. For most of the test substances there was considerable replicate-to-replicate

variation within chemicals for at least some of the concentration response curve
parameters:

Chemical I: Aminoglutethimide - Top
Chemical II: Ketoconazole - Top
Chemical III: Prochloraz - Top, ICso, Slope
Chemical VI: Fenarmol- Bottam, Top
Chemical VII: Econazole - Top.

Chemical VII: Chrysin - Bottom, Top, Slope

Chemical IX: Dicofol - Bottom, Top
4. For test substance 9 (dicofol) the bottom threshold was in the range 28 percent to

50 percent.
5. The overall standard errors of the mean ofthe weighted average estimates of the

logioICso and the slope were small.
6. For the full enzyme activity controls the differences between the beginning and

the end portions, when averaged across replicates, were significant. The end
portion was significantly lower than the beginning portion. This implies a
reduction in aromatase activity between the beginning and the end of a replicate.

7. For the negative controls the differences between the beginning and the end

portions, when averaged across replicates, approached significance (p=0.054).
The end portion was signficantly higher than the beginning portion. This implies
an increase in aromatase activity between the beginning and the end of a replicate.
It is not understood why there is a difference in the direction of change of activity
between the negative controls and the full enzyme activity controls.

8. For the background activity controls and the positive controls the differences
between the beginning and the end portions, when averaged across replicates,
were not signficant.

9. For all control types the average control results did not vary significantly across

chemicals. The portion effects within chemicals also did not vary signficantly
across chemicals

10. There is some ambiguity in the loglOICso estimate. The "logloICso" concentration

in fact corresponds to the (B+T)/2 percentile, which for some chemicals (e.g.
Chemical 6 - fenarimol- (B+T)/2 = 58.1,45.5,55.7) deviate somewhat from 50

percent. Such varation in percent inhibition can inflate the replicate-to-replicate
variation among the 10gioCso estimates. An alternative (nonstandard)
parameterization of the model might be adopted in which the "logloICso"
concentration corresponds to the 50 percentile, irrespective ofthe top and bottom
thresholds.

11. Varation in aromatase activity durng the course of a replicate run can result in
potential bias or potential loss of precision due to decrease or increase of
aromatase activity within replicates. If the iI1ibition concentration tubes are
tested in order of inhibitor concentration, the change in aromatase activity across
the replicate can accentuate or can lessen the apparent inhibition, depending on
the ordering of the test substance concentrations. If the 24 tubes (8 inhibitor
concentrations x 3 repetitions per concentration) were tested in randomized order
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then the change in aromatase activity within the replicate would increase the
residual varation about the fitted concentration response curves for each replicate
but would avoid resulting in biased response curves.

Introduction and Background

In Task 4 of the Recombinant Aromatase Validation Study, each laboratory
carred out multiple independent replicates of the recombinant aromatase assay with ten
test substances according to a common test protocol. Recombinant micro somes were
prepared by one supplier. For each test substance concentration response curves were
fitted to the results from each replicate. Graphical displays and analysis of variance
summary comparsons of the concentration response curves and the full enzyme activity
control, background activity control, positive, and negative controls were prepared for
each inhibitor compound.

This report discusses the methods and results ofthe statistical analyses of the data
collected at NT for the ten test substances: amino glutethimide, ketoconazole, prochloraz,
4-nonylphenol, dibenz(a,h)anthracene, fenarimol, econazole, chrysin, dicofol, and
atrazine, which were coded by Roman numeric: Chemicals I, II, III, IV, V, VI, VII, VIII,
IX, and X, respectively.

Data Used in the Analyses

Aromatase activity levels were determined for the full enzyme activity control,
background activity control, positive control, and negative control, and for eight graded
concentrations of each of the ten test substances. The specific concentration levels varied
for each ofthe test substances.

Three replicates were carred out for each chemicaL. Within each replicate of each
test substance three repetitions were run at each of the eight concentrations. In addition,
two repeat tubes ofthe full enzyme activity, background activity, positive, and negative
controls were run prior to the inhibition concentration rus and two repeat tubes of each
the four control types were ru following the inhibition concentration runs.

Statistical analyses were carred out on the "percent of control" responses.
Percent of control is defined as the ratio of the background adjusted aromatase activity in
the tube under consideration to the background adjusted average aromatase activity
among the four full enzyme activity control tubes within the replicate, times i 00. The
average percent of control among the four full enzyme activity control tubes is
necessarily i 00 percent within each replicate. The average percent of control among the

, four background activity control tubes is necessarily 0 percent within each replicate.

Nominally for an inhibitor, the percent of control activity values vary between
approximately 0 percent near the high inhibition concentrations and approximately i 00
percent near the low inhibition concentrations, but this may vary with the inhibitor.
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Chemicals I (amino glutethimide), iv (4-nonylphenol), VI (fenarimol), vii (chrysin), and

IX (dicofol) depart from this behavior with respect to the bottom theshold. Chemicals V

(dibenz(a,h)anthracene) and X (atrazine) are apparent non-inhibitors.

The percent of control activity responses at varying inhibitor concentrations
within each replicate are displayed in Tables A-la through A-1j for Chemicals I through
X, respectively. The full enzyme activity, background activity, positive, and negative
controls background adjusted aromatase activity and the percent of control data within
each replicate are displayed in Tables A-2a through A-2j.

Several sets of chemicals were analyzed together on the same day with a single
set of controls among them. Therefore, the control values were the same. They were:
Chemical I and Chemical II's replicates 1 and 2; Chemical III and Chemical VI's
replicates 2 and 3; Chemical IV and Chemical V's replicates 1,2, and 3; Chemical VII
and Chemical VIII's replicates 1 and 3; Chemical IX and Chemical X's replicates 1,2,
and 3, as seen in Tables A-2a to A-2j.

Some potentially outlying responses were identified in the percent of control
activity responses inhibitor concentrations data, in that they differed from surrounding
data values more than typically:

· Chemical I

· Chemical II

· Chemical N

· Chemical VI

. Chemical VII

· Chemical VII

· Chemical IX

Draft Report

- Replicate 3 (assay date 7-29-05), level 5, Percent of Control value

92.33

- Replicate 4 (assay date 8-15-05), level 5, Percent of Control values

86.46,83.19,78.41; level 6, Percent of Control values 64.55,64.87,
65.42

- Replicate 1 (assay date 9-19-05), leve13, Percent of Control values

70.56,36.18; level 6, Percent of Control values 86.27, 83.12; level 7,
Percent of Control value 79.94; level 8, Percent of Control values
83.09, 72.09

- Replicate 1 (assay date 8-3-05), levell, Percent of Control values

49.67,48.24; level 5, Percent of Control value 90.34

- Replicate 2 (assay date 9-5-05), level 7, Percent of Control value
65.84

- Replicate 1 (assay date 8-29-05), levell, Percent of Control values

15.94, 17.17,24.36; level 7, Percent of Control values 77.23, 75.74,

74.01; Replicate 3 (assay date 9-6-05), level 4, Percent of Control
value 59.47; level 7, Percent of Control value 90.12; Replicate 4
(assay date 8-15-05), level 1, Percent of Control values 30.18, 30.15,
29.90; leve13, Percent of Control values 79.67,82.39, 79.26

- Replicate 1 (assay date 9-8-05), 1eve12, Percent of Control value
65.30; level 3, Percent of Control value 62.91; level 7, Percent of
Control value 77.24; Replicate 2 (assay date 9-12-05), level 6,
Percent of Control values 79.19, 75.13, 78.88.
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One full enzyme activity control value was identified as an outlier: Chemicals IIV VI's
replicate 3 (assay date 8-8-05) (Chemicals III and VI shared controls), corrected
aromatase activity value 3.28043, percent of control 50.563.

There were no indications for any of these values of departures from protocol test
procedures or of clerical errors. It was thus decided to include all these values in the
statistical analyses.

Objectives

The primary objectives of the statistical analysis are:

1. Fit concentration cures within each replicate to describe the trend in the percent

of control activity across varying inhibitor concentrations for each of the ten test
substances.

2. Estimate baseline response, maximum response, the IC50 concentration, slope, and

associated standard errors within each replicate of each test substance.
3. Combine results across replicates within test substances to determine the average

baseline response, average maximum response, average IC50 concentration,
average slope, and associated standard errors among replicates.

4. Determine whether there are differences between the full enzyme activity,

background activity, positive, and negative controls obtained at the beginning and
those obtained at the end of each replicate withn each test substance.

5. Assess the consistency oftest conditions within replicates, across replicates

within test substances, and across test substances based on the full enzyme
activity, background activity, positive, and negative control values.

Statistical Analysis Methods

C~mcentration Response Trend Curves

For each test substance and replicate within test substance a concentration
response curve was fitted to the percent of control activity values at the thee repetitions
at each ofthe eight graded test substance inhibitor concentrations.

For purposes of response curve fitting, concentration was expressed on the log
scale. In agreement with past convention, common logarthms (i.e. base 10) were used.
Let X denote the logarithm ofthe concentration of inhibitor compound (e.g. if
concentration = 10-5 then X = -5). Let

Y ;: (background corrected) percent of control in the inhibitor tube
X ;: logarithm (base 10) of the concentration
DA VG ;: average (not corrected for background) DPMs across the repeat tubes

with the same inhibitor concentration
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T:= top of plateau (maximum response)
B := bottom of plateau (baseline response)
ß := slope of the concentration response curve (ß is negative)

ii := 10gioICso (ICso is the concentration corresponding to the percent of control
halfway between baseline and maximmn responses)

The following four parameter concentration response curve was fitted to relate percent of
control activity to logarithm of concentration within each replicate

Y =B+ (T-B)/(l + io(¡¡-X)ßJ + E

where E is the variation among repetitions, distributed with mean 0 and variance
proportional to DA VG (based on Poisson distribution theory for radiation counts) and
also approximately proportional to the response Y. -

The response cure was fitted by non-weighted least squares nonlinear regression
analysis. Model fits were cared out using PRISM softare (Version 4).

The slope "ß" is an alternative and equivalent notation to what is referred to in the
protocol amendment as the hillslope "H". The random variation term "E" is not
explicitly included in the concentration response curve equation stated in amendment 2 to
the protocol but is tacitly assumed to be included in the model specified there.

For each replicate, the estimated baseline response (B) and its associated standard
error, the estimated maximmn response (T) and its associated standard error, the
estimated 10glOICso (¡.) and its associated standard error, the ICso and its associated

geometric standard error, the slope (ß) and its associated standard error, and the "Status"
of each response cure are reported. The "Status" of each response curve is indicated as
"C", complete, if the concentration response curve inhibition ranges from essentially 0
percent to at least 80 percent of control. It is indicated as "I", incomplete, if the
concentration response curve inhibition ranges from essentially 1 00 percent inhibition to
less than 50 percent inhbition. It is also indicated as "I", incomplete, if the concentration
response curve decreases to between 80 percent and 50 percent of control. If most of the
concentration response curve inhibition data do not go below 80 percent of control, the
test substance is a non-inhibitor, parameter estimates are not calculated.

For each of the test substances a one-way random effects analysis of variance
model with heterogeneous varances among the replicates was fitted to the parameter
estimates top (T), bottom (B), 10glOICso (ii), and slope (ß), from the concentration
response curve fits within each replicates. The random effect was replicate within test
substance. The within replicate varances were estimated as the squares of the standard
errors for each replicate. The analysis of variance fits provide estimated averages effects
(mean) across the replicates within test substances and their associated standard errors.
These standard errors include both within replicate and between replicate components of
varation. Degrees of freedom associated with the mean effects were calculated based on
Satterthwaite's approximation.
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The estimated ICso for the test substance was estimated as 10 to the power mean
10g¡oICso. The geometric standard error associated with the estimated ICso was calculated

as 10 to the power standard error associated with mean 10g¡oICso.

Top (T), bottom (B), slope (ß), and 10gioICso (i-) were each compared across
replicates within test substances based on the one-way random effects analysis of
varance model fits. For each ofT, B, ß, and i-, plots were prepared that display the
parameters within each replicate with associated 95 percent confidence interv~ls based on
the within replicate standard error and the average across replicates with associated 95
percent confidence interval incorporating replicate-to-replicate varation.

Concentration respo~se curves were fitted to the averages of the three repetitions
within each replicate. Estimates and associated standard errors (or geometric standard
error) for top (T), bottom (B), 10glOICso (i-), ICso (io¡J), and slope (ß) were displayed.
The averages of the three repetitions for each replicate were plotted in the same plot with
plotting symbols distinguishing among replicates. The concentration response curves for
each replicate, fitted to the average data, were superimposed on the same plot to compare
the percent of control activity values across replicates.

On a separate plot the average percent of control values for each replicate were
plotted versus logarithm of inhbitor concentrations. The average concentration response
curve across replicates was superimposed on the same plot. The average response curve
was calculated as

Yavg = Bavg+ (Tavg-Bavg)/(l + 10 ~avg(¡Javg-x)J

where Bavg, T avg, ßavg, and i-avg were estimated across the three replicates, based on the

random effects one-way analysis of varance model discussed above.

All concentration response curves were fitted to the data using the non-linear
regression analysis features in the PRISM statistical analysis package, Version 4.
Supplemental statistical analyses and displays such as 'summary tables, graphical
displays, analysis of variance, and multiple comparisons were carred out using PRISM
and the SAS statistical analysis system, Version 9.

Analysis of Full Enzyme Activity, Background Activity, Positive, and Negative Controls
Across Test Substances and Replicates Within Test Substances

Within each test substance and replicate within test substance, quadruplicate
repetitions were made of the full enzyme activity, background activity, and positive and
negative control responses. Half the repetitions were carred out at the beginning of the
replicate and half at the end. If the test coriditions were consistent throughout the
replicate, the control tube responses at the beginning should be equivalent to those at the
end.
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The control response analyses were cared out with the control data combined
across 18 replicates within the ten test substances (several inhibitor chemicals were run
simultaneously, with common controls). The control responses were expressed as
percent of control. The full enzyme activity, background activity, positive, and negative
controls percent of control responses were plotted across replicates, with plotting symbol
distinguishing between beginning and end, and with reference line at 0 percent
(background activity controls), at 100 percent (full enzyme activity controls), or at 100
percent (negative controls). These plots indicate the extent of consistency across
replicates with respect to average value and varability, and provide comparisons of
beginning versus end of each replicate. Two separate plots (with the same vertical scale)
were generated, one for Chemicals I, II, III, IV, and V, and the other one for Chemicals
VI, VII, VIII, IX, and X. Additional plots were prepared displaying the differences ofthe
averages of the first two percent of control values (i.e. those based on the "beginning"
tubes) and the average of the last two percent of control values (i.e. those based on the
"end" tubes) across replicates. Each plot has a reference line at O. Again, two separate
plots (with the same vertical scale) were generated for Chemicals I to V and for
Chemicals VI to X.

Mixed effects analysis of variance models were fitted to the full enzyme activity,
background activity, positive, and negative controls percent of control responses. The
fixed effect factors in the analysis of varance were test substance, portion (beginning or
end), and portion by test substance interaction. The random effects were replicate nested
within test substance and portion by replicate within test substance interaction. The
residual error variation was based on the varation among repetitions within replicate and
portion. The response was percent of control. For the background activity and full
enzyme activity controls the average of the repetitions within a replicate are constrained
to be 0 and 100 respectively, which implies that the varation associated with the
replication effect is necessarily constrained to be O.

Round off

Some derived numbers in the results tables may differ from those in the computer
printouts or from those obtained using hand calculations by several units in the least
significant digit due to round off in intermediate numbers and in intermediate
calculations.

Statistical Analysis Results

Concentration Response Trend Cures

Concentration response curves were fitted separately to the repeat tubes data
within each replicate and to the averages ofthe repetitions within each replicate. Percent
of control, the response varable for the statistical analyses, is displayed in Tables A-I a
through A-1j for Chemicals I through X, respectively. The estimated parameters of the
fitted concentration response curves are displayed in Tables 1-1,2-1,3-1,4-1,6-1,7-1,8-
1, and 9-1 for Chemicals I, II, III, IV, VI, VII, VII, and IX, respectively. The
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concentration response cures fitted to the averages of the three repetitions within each
replicate for Chemicals I, II, III, IV, VI, VII, VIII, and IX are displayed in Figures 1 - 1,2-
1,3-1,4-1,6-1, 7-1, 8-1, and 9-1.

The parameters ofthe average concentration response curves, based on random
effects analysis of variance model fits with replicate as a random effect are displayed in
Tables 1-1,2-1,3-1,4-1,6-1, 7-1, 8-1, and 9-1 for Chemicals I, II, II, IV, VI, VII, VIII,
and IX, respectively. ("Mean" under "Replicate" column). The parameters within each
replicate are also displayed. The average concentration response curves, along with the
averages of three repetitions within each replicate are plotted together in Figures 1-2,2-2,
3-2,4-2, 6-2, 7-2, 8-2, and 9-2 for Chemicals I, II, III, IV, VI, VII, VIII, and IX,
respectively.

The parameter estimates for each replicate and the average parameter estimates
across replicates and their associated 95 percent confidence intervals are displayed in
Tables 1-2,2-2,3-2,4-2,6-2, 7-2,8-2, and 9-2 for Chemicals I, II, III, IV, VI, VII, VIII,
and IX, respectively. The corresponding graphs for the bottom threshold parameter are
presented in Figures 1-3,2-3,3-3,4-3,6-3, 7-3, 8-3, and 9-3; for the top threshold
parameter, 1-4,2-4,3-4,4-4,6-4, 7-4, 8-4, and 9-4; for 10g¡oICso, Figures 1-5, 2-5,3-5,
4-5,6-5, 7-5, 8-5, and 9-5; and for slope, Figures 1-6,2-6,3-6,4-6,6-6, 7-6, 8-6, and 9-6.

The results of analyses of varance for these estimates are presented in Tables 1-3,
2-3,3-3,4-3,6-3, 7-3, 8-3, and 9-3 for Chemicals I, II, III, IV, VI, VII, VIII, and IX,
respectively. For each replicate the squares of the standard errors associated with each
parameter are given. These estimates include only within replicate variation. Across
replicates, the replicate-to-replicate varation and the square of the standard error of the
overall average are displayed. These estimates include both within replicate variation
and replicate-to-replicate variation.

Except for one outlying response (replicate 1, 10glOconcentration= -9.00), all other
responses were above 79 percent of control for Chemical V (dibenz( a,h Janthracene). All
responses were above 80 percent of control for Chemical X (atrazine). Both chemicals
were determined to be non-inhibitors. Their parameters were not estimable. Response
curve analysis was not performed for these two chemicals. Averages of percent of
control of the three repetitions within each replicate are displayed in Figures 5-1 and 10-1
for Chemicals V and X, respectively. Figures 5-2, 5-3, and 5-4 display the percent of
control values ofthe three repetitions for each of the replicates 1,2, and 3, respectively
for Chemical V. Figures 10-2, 10-3, 10-4 display the percent of control values of the
three repetitions for each of the replicates 1,2, and 3, respectively for Chemical X.
Percent of control values are shown in Tables A-I e for Chemical V and A- Ij for
Chemical X.

Chemical I (aminoglutethimide): Response Curve Analvsis

Figures I-I and i -2 show that most responses reached or exceeded 100 percent of
control at the logio concentration=-6 for replicates 1 and 2. Replicate 3 had lower
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responses and did not reach 100 percent of control. The parameter estimates and their 95
percent confidence intervals are displayed in Table 1-2 and plotted in Figures 1-3 to 1-6.
Figure 1-3 shows that the bottom threshold estimates were close to the average and were
similar across replicates. Figure 1-4 shows large variation among the top threshold
estimates across replicates and a large standard error of the overall mean top theshold
estimate. Figue 1-5 shows varation among the 10gioICso estimates for the three
replicates and a relatively large standard error ofthe overall mean. For slope, the
estimates were consistent across the replicates, as can be seen in Figure 1-6.

Table 1-3 displays the estimated variance components for the parameter
estimates. The rep1icate-to-rep1icate variation for bottom parameter was zero, reflecting
the consistency across replicates. For the top parameter, the replicate-to-rep1icate
variation attributed 80 percent of overall varation. The rep1icate-to-replicate variation

was about thirty times or more greater than the within replicate varation. The rep1icate-
to-replicate variation was more than six times the within replicate variation for 10gloICso.

it was comparable to the within replicate variation for slope.

Chemical II (ketoconazole): Response Curve Analysis

Figures 2-1 and 2-2 show that replicates 1, 2, and 4 were in line with one another,
except for top threshold where replicate 4 was a bit lower. Responses reached 100
percent of control at 10glO concentration=-8.00 for each replicate. Figure 2-3 and Table
2-1 show consistency among the bottom threshold estimates. Figure 2-4 shows some
varation among the top threshold estimates, with replicate 4 somewhat lower than
replicates 1 and 2. This results in a relatively large standard error for the overall average.
The 10glOICso estimates were consistent across replicates, as seen in Figure 2-5. Figure 2-

6 shows that slope estimates were also consistent across replicates.

Table 2-3 shows that for the bottom threshold, 10gloICso, and slope parameters,
the replicate-to-replicate varation was zero. For the top threshold, the replicate-to-
replicate varance was large relative to the within replicate variances. For 10gioICso and

slope, the within-replicate varances were close to zero.

Chemical III (prochloraz): Response Curve Analysis

Figures 3-1 and 3-2 display considerable variation across replicates. Replicate 4
is out ofline with replicates 2 and 3 with respect to slope, 10gloICso, and top threshold

parameters. Replicate 2 and 3 differ with respect to top threshold. Table 3-1 shows that
replicate 4 had a relatively low top threshold and a very steep slope (order of magnitude
greater than the other replicates). Figures 3-3, 3-5, and 3-6 show that standard errors for
replicate 4 were greater than those for replicates 2 and 3 for bottom threshold, 10gloICso,

and slope. Therefore they were discounted when calculating weighted averages across
replicates. Figure 3-4 shows that the top threshold parameter estimates had relatively low

standard errors within replicates 'and varied considerably across replicates, resulting in a
relatively large standard error for the overall average.
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Table 3-3 shows that the replicate-to-replicate variation was zero or close to zero
for the bottom threshold, 10gloICso, and slope. The within replicate varance for replicate

4 was order of magnitude larger than those for replicates 2 and 3, for these parameters.
For the top threshold parameter, the replicate-to-replicate variation was order of
magntude grater than the within replicate variation for each replicate.

Chemical N ( 4-Nonylphenol); Response Curve Analysis

Figures 4-1 and 4-2 show that the replicates were in line with one another. Table
4- i and Figure 4-3 show that the bottom threshold estimate was relatively poorly
determined in replicate 1 and were near zero in replicates 2 and 3 and for the overall
average. Figure 4-4 shows that the top threshold estimate was relatively poorly
determined in replicate 1 and were close to one another in replicates 2 and 3 and for the
overall average. Figures 4-5 and 4-6 show that the 10glOICso estimate and the slope

estimate were relatively poorly determined in replicate 1 and were close to one another in
replicates 2 and 3 and the overall average.

Table 4-3 shows that the replicate-to-replicate variation was zero or small for the
bottom, 10gloICso, and slope parameters. For the top threshold parameter, the replicate-
to-replicate varation was comparable to the within replicate varation for replicates 2 and
3. For all the parameters replicate l's within replicate varation was close to or more than
order of magnitude greater than those of the other replicates.

Chemical V (dibenzra,hlanthracene): Response Curve Analysis

Dibenz(a,hJanthracene is a non-inhbitor chemicaL. All responses but one
(replicate 1) were above 79 percent ofcontroI. Response curve analysis was not
performed for ths chemical since its parameters were not estimable. Averages of
percent of control of the three repetitions within each replicate are displayed in Figure 5-
1. The percent of control values of the three repetitions for each of the three replicates
are displayed in Figures 5-2, 5-3, and 5-4. The individual data values are shown in
Tables A-I e.

Chemical VI (fenarimol): Response Curve Analvsis

Figures 6-1 and 6-2 show that there is wide variation in the bottom threshold
estimates between replicate 1 and the other replicates. Table 6-1 and Figure 6-3 show
wide varation among the bottom threshold estimates, with that for replicate 1 at about 30
percent inhibition. This results in a relatively large standard error for the overall mean.
Table 6-1 and Figure 6~4 show wide variation in the top threshold estimate. This results
in a relatively large standard error for the overall mean. Table 6- 1 and Figure 6-5 show
that there is relatively wide variation in the 10gioICso estimates between replicate 1 and
the other two replicates. This results in a relatively large standard error for the overall
mean. Table 6-1 and Figure 6-6 show that replicate 1 has nearly order of magnitude
greater variability in the slope estimate than the other replicates.
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It should be noted that the "logIOICso" estimate actually estimates the (B+T)/2
percent inhibition concentration of the concentration response relation. For fenarmol
this corresponds to 58.1, 45.5, and 55.7 percent inhibition, which influence the variation
in the estimates among replicates.

Table 6-3 shows substantially greater replicate-to-replicate variation than within
replicate varation for the bottom, top, and 10gioICso estimates. For slope, replicate 1 has

order of magnitude greater within replicate varation than the other replicates, or the
replicate-to replicate varation which is zero.

Chemical VII (econazole): Response Curve Analysis

Figures 7-1 and 7-2 show that replicate 1 and 2's responses were in line with one
other and that replicate 3 had higher responses. Table 7-1 and Figure 7-3 show that the
bottom threshold estimates were consistent with one another. Table 7-1 and Figure 7-4
show that for the top threshold parameter replicate 3 differed from replicates 1 and 2,
resulting in a relatively large standard error for the overall mean.

Table 7-1 and Figures 7-5 and 7-6 show consistency among the replicates for the
10gioICso and the slope estimates.

Table 7-3 shows that the replicate-to-replicate varation was zero for the bottom
threshold, the 10gloICso, and the slope parameters. For the top threshold parameter, the
replicate-to-replicate variation was more than 7.7 times the within replicate variation.

Chemical VIII (chrysin): Response Curve Analysis

Figures 8-1 and 8-2 show that there is considerable varation among replicates for
the top and bottom threshold and the slope parameters. The slope for replicate 4 is very
imprecisely determined, as reflected in the very large standard error. Table 8-1 and
Figure 8-3 show that the bottom threshold for replicate 3 is relatively imprecisely
determined and that for replicate 4 is much higher those for replicates 1 and 3. Both
replicates 1 and 3 have relatively high bottom thresholds (13.8 percent and 29.0 percent,
respectively). This results in a relatively high standard error for the overall average.
Table 8-1 and Figure 8-4 show that the top threshold estimate for replicate 3 is somewhat
higher than those for replicates 1 and 4. This results in a relatively high standard error for
the overall average. Table 8-1 and Figures 8-5 and 8-6 show very high standard errors
for the 10gioICso and slope estimates in replicate 4, compared to those in replicates 1 and
3.

Table 8-3 shows large replicate-to-replicate varation for the bottom and top
threshold parameter estimates. For the logloICso and the slope the within replicate
variances in replicate 4 were so large, that the replicate 4 values were effectively not
determined and were excluded from the overall average.

Chemical ix (dicofol): Response Curve Analysis
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Figue 9-1 and 9-2 show differences among the replicates for the bottom and the
top threshold estimates and for the slope. All the bottom threshold parameter estimates
were high: 49.7, 45.9, and 28.2 percent, for replicates 1,2, and 3 respectively. Table 9-1
and Figure 9-3 show variability between the bottom threshold parameter for replicate 3
and those for replicates 1 and 2. This results in a relatively high standard error for the
overall average. Table 9-1 and Figue 9-4 show some varability among the top theshold
parameter estimates. This results in some increase in the variability for the overall
average. Table 9-1 and Figures 9-5 and 9-6 show consistency among replicates for the
logioICso and the slope parameter estimates. Replicate 2 has the largest within replicate
variation, particularly for slope.

Table 9-3 shows that for the bottom threshold parameter, the replicate-to-replicate
variation was an order of magnitude larger than the within replicate variation. For the top
threshold parameter, the replicate-to-replicate variation was also large and was more than
twice the within replicate variation.

For 10gioICso and slope, the within-replicate varances for replicates 1, 2, and 3
were close to zero, with replicate 2 having the largest variance among the three replicates.
For slope, the replicate-to-replicate varance was zero.

Chemical X (atrazine): Response Curve Analysis

Atrazine is a non-inhibitor chemical. All responses were above 80 percent of
control for three replicates. Response curve analysis was not performed for this chemical
since its parameters were not estimable. Averages of percent of control of the three
repetitions within each replicate are displayed in Figure 10-1. The percent of control
values ofthe thee repetitions for each of the three replicates are displayed in Figures 10-
2, 10-3, and 10-4 and the individual data values are shown in Tables A-1j.

Analysis of Full Enzvme Activity. Background Activity. Positive. and Negative Controls
Across Test Substances and Replicates Within Test Substances

Inbitors were tested in pairs (as shown in Table 11), with common controls. For
some test substances there was parial commoi\ality of controls. For example for test
substances VII there were four replicates carred out among the two substances, three
replicates per substance. Across the ten substances there were 18 replicates.

The control data were combined across the 18 replicates among the ten test
substances. The control responses were expressed as percent of control. The full enzyme
activity, background activity, positive, and negative control responses for each replicate
are displayed in Tables A-2a through A-2j for Chemicals I through X, respectively. The
percent of control data are plotted by replicate in Figures 11 a, 11 b, 12a, 12b, 13a, 13b,

14a, and 14b with plotting symbol distinguishing between beginning and end of the
replicate. Figures 15a, 15b, 16a, 16b, 17a, 17b, 18a, and 18b show the differences
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between the averages at the beginning and at the end within each replicate (end minus
beginning). In the horizontal axis of these figures, "I-i" stands for replicate 1 of
Chemical I, "V -2" stands for replicate 2 of Chemical V, and so on. The chemicals in
these figures were grouped by the first five chemicals and the last five chemicals.
Figures lla, 12a, 13a, 14a, ISa, 16a, 17a, and 18a display the results for Chemicals I, II,
II, IV, and V; Figures 11 b, 12b, 13b, 14b, 15b, 16b, l7b, and l8b display the results for
Chemicals VI, VII, VIII, IX, and X. For the same figure number, "a" plots and "b" plots
have the same vertical scale.

Several sets of chemicals/replicates were analyzed together on the same day with
one set of controls between them. Therefore, the control values were the same. They
were: Chemical I and Chemical II's replicates 1 and 2; Chemical III and Chemical VI's
replicates 2 and 3; Chemical IV and Chemical V's replicates 1,2, and 3; Chemical VII
and Chemical VII's replicates 1 and 3; Chemical IX and Chemical X's replicates 1,2,
and 3.

Mixed effects analysis of varance models were fitted to the full enzyme activity,
background activity, positive, and negative controls percent of control data. The fixed
effect factors in the analysis of variance were test substance, portion (beginning or end),
and portion by test substance interaction. The random effects were replicate nested
within test substance and portion by replicate within test substance interaction. The
residual error varation corresponded to varation among repetitions within test substance,
replicate, and portion. For the background and full enzyme activity control responses the
component of variation due to replicate is constrained to be 0 by the definitions of these
control responses. The analysis results for the four types of controls are displayed in
Table 11. The left panel of the table displays the results of the tests for the differences
between the responses collected at the beginning and at the end of a replicate. The right
panel displays the estimated varance components across replicate within test substances
and across portion by replicate interaction within test substances.

The chemical main effect and the chemical by portion interaction effect were not
significant for any of the control types.

Figures 11 a and 11 b show that for the .full enzyme activity controls the majority
of the control responses were lower at the end of a replicate than at the beginning. This is
reflected in Figures 1Sa and ISb, with that the majority of the curves falling below zero
and in the significant portion effects for the full enzyme activity control in Table 11
(p=0.003 and estimate of end minus beginning=-6.354 percent).

Figures 1 1 a and 11 b and Table 11 show that the average levels and the variability

about the average levels were consistent for across all the replicates for the full enzyme
activity for test substances I, II, N, V, VII, VIII, ix, and X (i.e. all but test substances
III/VI). Test conditions appear to have been consistent among those test substances and
the replicates within test substances for the full enzyme activity. Chemicals III/I
replicate 3 had one control response at the end at about 50 percent of control and two
control responses at the beginning at more than 120 percent of control. These outlying
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responses resulted in high replicate by portion interaction variation for Chemicals IIII VI.
The remaining replicate and replicate*portion variances were zero. The large majority of
the full enzyme activity control values were between 90 and 110 percent of control.

Figures l2a, 12b, l6a, and 16b and Table 11 show that the background activity
controls except for several isolated replicates (replicate 1 of Chemicals I1II, VI, IXX, and
replicate 2 of Chemicals IXX), there was little variability for both the beginning and the
end. The difference between the beginning and the end was close to zero and was not
significant. There was very little variation for the replicate main effect and the replicate
by portion interaction.

Figures 13a and 13b show that the majority of positive controls were between 40
percent and 55 percent of control. The end and the beginning portions showed no
consistent difference. The portion effect (i.e. end minus beginning) was not significant.
Table 11 shows that the replicate-to-replicate variation was high for Chemicals III/VI.
This was due to the relatively high responses in replicate 3.

Figures 14a and 14b show that the negative control values were for the most part
between 70 percent and 110 percent of control. The ends of portions tended to be greater
than the beginnings. The average difference (end minus beginnng) was positive and
approaching signficance (p=0.054). Table 11 shows that the replicate-to-replicate
variance for the negative controls was high for Chemicals WI and IIIII. The replicate
by portion interaction variance was high for Chemicals IIIII, VIIIIII, and IX,IX.

With the exception of several test substances and replicates, the test system was
consistent across chemicals and replicates within chemicals. For the full enzyme activity
controls there was a significant average decrease in control activity between the
beginnng and the end portions across all the test replicates. For the negative controls
there was an average increase in control activity between the beginning and the end
portions for the mean across all the test replicates. The average increase approached
significance (p=0.054).

Variation in aromatase activity durng the course of a replicate ru can result in
potential bias or potential loss of precision due to decrease or increase of aromatase
activity within replicates. If the inhibition concentration tubes are tested in order of
inhibitor concentration, the change in arom!ltase activity across the replicate can
accentuate or can lessen the apparent inhibition, depending on the ordering of the test
substance concentrations. If the 24 tubes (8 inhbitor concentrations x 3 repetitions per
concentration) were tested in randomized order then the change in aromatase activity
within the replicate would increase the residual variation about the fitted concentration
response curves for each replicate but would avoid resulting in biased response curves.
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Table 1-1. Reference Chemical I: Aminoglutethimide.

Estimated Parameters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent of Control Activity. Recombinant Aromatase Assay.

Individual Values'

1 2.778 (2.862) 112.100 (1.56) -4.333 (0.045) 4.648E-05 (1.10) -1.09 (0.092) C

2 6.424 (4.152) 102.700 (2.007) -4.532 (0.056) 2.936E-05 (1.39) -1.65 (0.211) C

3 6.938 (3.521) 90.110 (1.838) -4.618 (0.055) 2.407E-05 (1.36) -1.496 (0.244) C

Mean C 4.876 (1.958) 101.693 (6.394) -4.492 (0..86) 3.223E-05 (1.218) -1.248 (0.125) C

Average Values b

1 2.778 (5.070) 112.100 (2.048) -4.333 (0.080) 4.648E-05 (1.203) -1.09 (0.163) C

2 6.446 (8.670) 102.700 (4.195) -4.533 (0.118) 2.934E-05 (1.11) -1.66 (0.441) C

3 6.938 (7.436) 90.110 (3.882) -4.618 (0.117) 2.407E-05 (1.09) -1.496 (0.514) C

a. Concentration response cure fitted to the data collected within each replicate, with three
repetitions at each concentration leveL.

b. Concentration response cure fitted to the averages of the three repetitions at each concentration
level within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power ofloglOICso and 10 to the power of its associated standard error.
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Table 1-2. Reference Chemical I: Aminoglutethimide.

Parameter Estimates of the Concentration Response Curves and
Associated 95 percent Confidence Intervals.
Percent of Control Activity. Recombinant Aromatase Assay.

Bottom 2.778 (-3.192,8.748) 6.424 (-2.237,15.085)

Top 112.100 (109.689,114.511) 102.700 (98.513,106.887)

LoglOICso -4.333 (-4.427,-4.239) -4.532 (-4.650,-4.414)

Slope -1.09 (-1.00,-0.918) -1.65 (-1.804,-0.926)

6.938 (-0.407,14.283) 4.876 (0.952,8.800)

90.110 (86.276,93.944) 101.693 (74.380,129.007)

-4,618 (-4.733,-4.503) -4.492 (-4.850,-4.133)

-1.496 (-2.004,-0.988) -1.248 (-1.641,-0.855)

a. Parameter estimates and their associated 95 percent confidence intervals for each replicate,
based on the concentration response curves fitted to the individual repetition values within replicates.

b. Mean and its associated 95 percent confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 1~3. Reference Chemical I: Aminoglutethimide.

Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Recombinant Aromatase Assay.

Variance/Degree of Freedom ',b,c

Overall
Parameter

Replicate 1 Replicate 2 Replicate 3 Random
Replicate Variance of Mean
(p-value) d

0.00000
3.835038.19104 17.23910 12.39744

/df=2Bottom
/df=20 /df=55.251/df=20 /df=20

(p=NA)

119.729721.3634 4.02805 3.37824 40.87772Top /df=2
/df=2.015/df=20 /df=20 /df=20

(p=0.164)

0.01923
0.00205 0.00318 0.00306 0.00733

Log1oIC;o /df=2
/df=20 /df=20 /df=20 /df=2.057

(p=0.187)

0.01972
0.00842 0.04435 0.05929 0.01567

Slope /df=2
/df=20 /df=20 /df=20 /df=3.073

(p=0.332)

a. The variance estimates for each replicate were based on the concentration response curves fitted to the

individual repetition results withn each concentration leveL.
b. Variance estimates for the random replicate were estimated based on a one-way random effects

analysis of variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((1/K)* ~(S/ + s/)i/(var(S/)

+(2/K2)* :E(Si4 /df¡)), where S/ is random replicate variance, S¡2 and df¡ are estimated variance and
degree of freedom for a given replicate, var(S/) is the variance associated with the estimation of S/
and K is the number of replicates (Hartng and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 2-1. Reference Chemical II: Ketoconazole.

Estimated Parameters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent of Control Activity. Recombinant Aromatase Assay.

Individual Values ·

1 -0.753 (1.90) 111.00 (0.965) -6.375 (0.035) 4.218E-07 (1.083) -0.933 (0.056) C

2 -1.68 (2.954) 114.200 (1.792) -6.476 (0.065) 3.340E-07 (1.62) -0.841 (0.088) C

4 0.206 (1.666) 106.000 (1.049) -6.387 (0.038) 4.102E-07 (1.092) -1.010 (0.070) C

Mean C -0.411 (1.072) 110.321 (2.366) -6.393 (0.024) 4.043E-07 (1.057) -0.939 (0.039) C

Average Values b

1 -0.753 (2.517) 111.00 (1.28) -6.375 (0.055) 4.218E-07 (1.135) -0.933 (0.089) C

2 -1.68 (1.837) 114.200 (1.14) -6.476 (0.040) 3.340E-07 (1.098) -0.841 (0.055) C

4 0.206 (2.073) 106.000 (1.04) -6.387 (0.048) 4,102E-07 (1.16) -1.010 (0.087) C

a. Concentration response cure fitted to the data collected within each replicate, with three
repetitions at each concentration leveL.

b. Concentration response cure fitted to the averages of the three repetitions at each concentration
level within each replicate.

c. Weighted averages of the parameter estimates across the thee replicates.
d. 10 to the power oflogioICso and 10 to the power of its associated standard error.
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Table 2-2. Reference Chemical II: Ketoconazole.

Parameter Estimates of the Concentration Response Curves and
Associated 95 percent Confidence Intervals.
Percent of Control Activity. Recombinant Aromatase Assay.

Bottom -0.753 (-4.070,2.563) -1.68 (-7.330,4.994) 0.206 (-3.270,3.681) -0.411 (-2.572,1.50)

Top 111.00 (109.186,113.214) 114.200 (110.462,117.938) 106.000 (103.812,108.188) 110.321 (99_982,120.660)

LoglOICso

Slope

-6.375 (-6.447,-6.303)

-0.933 (-1.050,-0.815)

-6.476 (-6.612,-6.340)

-0.841 (-1.024,-0.657)

-6.387 (-6.467,-6.307)

-1.010 (-1.56,-0.864)

-6.393 (-6.441,-6.345)

-0.939 (-1.017,-0.860)

a. Parameter estimates and their associated 95 percent confdence intervals for each replicate,
based on the concentration response curves fitted to the individual repetition values within replicates.

b. Mean and its associated 95 percent confidence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 2-3. Reference Chemical II: Keto con azole.
Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Recombinant Aromatase Assay.

Variance/Degree of Freedom .,b,e

Overall
Parameter

Replicate 1 Replicate 2 Replicate 4 Random
Replicate Variance of Mean 

(I-value) d

0.00000
1.48842.52810 8.72612 2.77556

Bottom /df=2
/df=43.625/df=20 /df=20 /df=20

(p=NA)

15.11208
5.599590.93200 3.21126 1. 0040

Top /df2
/df=1.969/df=20 /df=20 /df=20

(p=0.187)

0_00000
0.000570.00120 0.00424 0.00147

Log 1 01 Cso /df=2
/df=44.274/df=20 /df=20 /df=20

(p=NA)

0.00000
0.00317 0.00774 0.00491 0.00154

Slope /df=2
/df=20 /df=20 /df=20

(p=NA)
/df=53.192

a. The variance estimates for each replicate were based on the concentration response cures fitted to the

individual repetition results withn each concentration leveL.
b. Variance estimates for the random replicate were estimated based on a one-way random effects

analysis of variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((l/K)* L(S/ + S¡2))2/(var(S/)

+(2/K2)* L(Si4 /df;)), where S/ is random replicate variance, S? and df¡ are estimated variance and
degree of freedom for a given replicate, var(S/) is the variance associated with the estimation of Sr 2

and K is the number of replicates (Hartg and Makambi, 2001).
d. p-value is based on the Wald Z-test result.
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Table 3-1. Reference Chemical III: Prochloraz.
Estimated Parameters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent of Control Activity. Recombinant Aromatase Assay.

Individual Values a

2 -0.345 (0.691) 93.080 (1.027) -7.724 (0.025) 1.889E-08 (1.060) -0.905 (0.038) C

3 0.423 (0.788) 114.800 (1.096) -7.687 (0.023) 2.056E-08 (1.054) -1.011 (0.040) C

4 1.151 (2.520) 80.740 (2.520) -7.040 (59.720) 9.122E-08 (5 .248E59)
-12.640

C
(18462.000)

Mean C 0.037 (0.509) 96.295 (9.942) -7.704 (0.018) 1.978E-08 (1.043) -0.957(0.053) C

Average Values b

2 -0.345 (0.732) 93.080 (1.086) -7.724 (0.027) 1.889E-08 (1.064) -0.905 (0.040) C

3 0.423 (0.397) 114.800 (0.552) -7.687 (0,011) 2.056E-08 (1.027) -1.011 (0.020) C

4 1.51 (5.449) 80.740 (5.449) -7.040 (131.00) 9.123E-08 (3.l6E131)
-12.660

C
(40783.000)

a. Concentration response curve fitted to the data collected within each replicate, with three
repetitions at each concentration leveL.

b. Concentration response curve fitted to the averages ofthe three repetitions at each concentration
level within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power oflog 1 oIC5o and 10 to the power of its associated standard error.
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Table 3-2. Reference Chemical III: Prochloraz.

Parameter Estimates of the Concentration Response Curves and
Associated 95 percent Confidence Intervals.
Percent of Control Activity. Recombinant Aromatase Assay.

Bottom -0.345 (-1.787,1.097) 0.423 (-1.220,2.066) 1.51 (-4.106,6.408) 0.037 (-1.007,1.081)

Top 93.080 (90.938,95.222) 114.800 (112.514,117.086) 80.740 (75.483,85.997) 96.295 (53.412,139.178)

LogloICso -7.724 (-7.777,-7.671) -7.687 (-7.734,-7.640) -7.040 (-131.614,117.534) -7.704 (-7.742,-7.665)

Slope -0.905 (-0.984,-0.825) -1.011 (-1.095,-0.927) -12.640 (-385l3.7,38498.42) -0.957 (-1.068,-0.846)

a. Parameter estimates and their associated 95 percent confdence intervals for each replicate,
based on the concentration response cures fitted to the individual repetition values within replicates.

b. Mean and its associated 95 percent confidence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.

Draft Report 23 June 2006



Table 3-3. Reference Chemical III: Prochloraz.
Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Recombinant Aromatase Assay.

Variance/Degree of Freedom .,b,c

Overall
Parameter

Replicate 2 Replicate 3 Replicate 4 Random
Replicate Variance of Mean 

(p-value) d

0.00000
Bottom

0.47790 0.62031 6.35040
/df=2

0.25893
/df=20 /df=20 /df=20 /df=27.103

(p=NA)

1.05473 1.0122
293.69899

6.35040 98.84915Top
/df=20

/df=2
/df=1.995/df=20 /df=20

(p=0.161)

0.00011
0.00064 0.00052 3566.47840 0.00034

LogioICso
/df=20

/df=2
/df=20 /df=20 /df=20.000

(p=0.456)

3Ax108
0.00410

0_00146 0.00163 0.00282
Slope /df=2

/df=20 /df=20 /df=20 /df=20.000
(p=0.304)

a. The variance estimates for each replicate were based on the concentration response curves fitted to the
individual repetition results withi each concentration leveL.

b. Variance estimates for the random replicate were estimated based on a one-way random effects

analysis of variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((1/K)* ~(s,2 + S?))2/(var(S,2)

+(2/K2)* ~(Si4 /df¡)), where s,2 is random replicate variance, S¡2 and dt; are estimated variance and
degree of freedom for a given replicate, var(S,2) is the variance associated with the estimation of Sr2
and K is the number of replicates (Hartng and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 4-1. Reference Chemical IV: 4-NonylphenoL.

Estimated Parameters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent of Control Activity. Recombinant Aromatase Assay.

Individual Values ·

1 -8,134 (24.870) 90.700 (2.745) -4.652 (0.263) 2.226E-05 (1.832) -1.045 (0.423) C

2 -0.968 (1.835) 94.820 (0.486) -4.814 (0.018) 1.34E-05 (1.042) -1.628 (0.098) C

3 -3.551 (3.386) 92.690 (0.761) -4.742 (0.032) 1.813E-05 (1.077) -1.26 (0.142) C

Mean C -1.582 (1.610) 93.493 (1.014) -4.781 (0.035) 1.656E-05 (1.084) -1.76 (0.079) C

Average Values b

1 -8.186 (33.370) 90.700 (3.676) -4.652 (0.353) 2.229E-05 (2.252) -1.045 (0.566) C

2 -0.968 (3.269) 94.820 (0.866) -4.814 (0.032) 1.534E-05 (1.076) -1.628 (0.174) C

3 -3.552 (3.939) 92.690 (0.885) -4.742 (0.038) 1.813E-05 (1.090) -1.26 (0.165) C

a. Concentration response cure fitted to the data colIected within each replicate, with three
repetitions at each concentration leveL

b. Concentration response cure fitted to the averages of the three repetitions at each concentration
level within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power oflog1oICso and 10 to the power of its associated standard error.
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Table 4-2. Reference Chemical IV: 4-Nonylphenol.

Parameter Estimates of the Concentration Response Curves and
Associated 95 percent Confidence Intervals.
Percent of Control Activity. Recombinant Aromatase Assay.

Bottom

Top

-8.134 (-60.012,43.744)

90.700 (84.974,96.426)

-4.652 (-5.201,-4.103)

-1.045 (-1.927,-0.163)

-0.968 (-4.796,2.860)

94.820 (93.806,95.834)

-4.814 (-4.851,-4.777)

-1.628 (-1.832,-1.424)

-3.551 (-10.614,3.512)

92.690 (91.104,94.276)

-4.742 (-4.809,-4.675)

-1.26 (-1.821,-1.31)

-1.82 (-4.930,1.66)

93.493 (90.795,96.190)

-4.781 (-4.854,-4.708)

-1.576 (-1.38,-1.414)

LoglOICso

Slope

a. Parameter estimates and their associated 95 percent confdence intervals for each replicate,
based on the concentration response curves fitted to the individual repetition values within replicates.

b. Mean and its associated 95 percent confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 4-3. Reference Chemical IV: 4-NonylphenoI.

Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Recombinant Aromatase Assay.

Variance/Degree of Freedom a,b.c

Overall
Parameter

Replicate 1 Replicate 2 Replicate 3 Random
Replicate Variance of Mean
(p-value) d

0.00000
618.51690 3.36723 11.46500

/df=2
2.59189

Bottom
/df=20 /df=20 /df=20

(p=NA)
/df=20.963

1.91257
7.53503 0.23620 0.57836

/df=2
1.02808

Top
/df=20 /df=20 /df=20

(p=0.264)
/df=4.493

0_00186
0.06917 0.00032 0.00104 0.00122

LogloICso
/df=20

/df=2
/df=20 /df=20 /df=19.776

(p=0.295)

0,00000
0.17859 0.00956 0.02002 0.00624

Slope /df=2
/df=20 /df=20 /df=20 /df=26.762

(p=NA)

a. The variance estimates for each replicate were based on the concentration response curves fitted to the
individual repetition results within each concentration leveL.

b. Variance estimates for the random replicate were estimated based on a one-way random effects

analysis of variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((1/K)* ~(S/+ S?))2/(var(S/)

+(2/K2)* ~(Si4 /df;)), where S/ is random replicate variance. S¡2 and df; are estimated variance and
degree of freedom for a given replicate, var(S/) is the variance associated with the estimation of S/
and K is the number of replicates (Hartng and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 5-1. Reference Chemical V: Dibenz(a, h) anthracene.
Estimated Parameters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent of Control Activity. Recombinant Aromatase Assay.

Only a few data points were below 80 percent (79.8, 79.0, 59.4) of control value for this
chemicaL. This is a non-inhibition chemicaL. Parameters were not estimable.
See Figures 5-1 to 5-4 for scatter data plots and Table A-I e for data values.
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Table 6-1. Reference Chemical VI: Fenarimol.

Estimated Parameters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent of Control Activity. Recombinant Aromatase Assay.

Individual Values'

1 31.60 (4.039) 84.780 (2.551) -5.752 (0.097) 1. 770E-06 (1.249) -2.275 (0.778) C

2 -1.69 (2.383) 92.230 (0.400) -5.317 (0.031) 4.823E-06 (1.073) -0.937 (0.043) C

3 2.230 (5.010) 109.100 (0.920) -5.323 (0.055) 4.749E-06 (1.34) -0.998 (0.089) C

Mean C 10.747 (10.347) 95.493 (7.177) -5.452 (0.138) 3.531E-06 (1.73) -0.952 (0.038) C

Average Values b

1 31.60 (2.471) 84.780 (1.62) -5.752 (0.059) 1.770E-06 (1.46) -2.275 (0.476) C

2 -1.69 (1.59) 92.230 (0.262) -5.317 (0.020) 4.823E-06 (1.047) -0.937 (0.028) C

3 2.230 (5.989) 109.100 (1.099) -5.323 (0.066) 4.749E-06 (1.63) -0.998 (0.106) C

a. Concentration response cure fitted to the data collected within each replicate, with three
repetitions at each concentration leveL.

b. Concentration response cure fitted to the averages of the three repetitions at each concentration
level within each replicate.

c. Weighted averages ofthe parameter estimates across the three replicates.
d. 10 to the power oflog1oICso and 10 to the power of its associated standard error.
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Table 6-2. Reference Chemical VI: FenarimoL.

Parameter Estimates of the Concentration Response Curves and
Associated 95 percent Confidence Intervals.
Percent of Control Activity. Recombinant Aromatase Assay.

Bottom

Top

31.60 (22.935,39.785)

84.780 (79.459,90.101)

-5.752 (-5.954,-5.550)

-2.275 (-3.897,-0.653)

-1.69 (-6.140,3.802) 2.230 (-8.221,12.681) 10.747 (-33.515,55.008)

92.230 (91.95,93.065) 109.100 (107.182,111.018) 95.493 (64.502,126.483)

LogioIC5o

Slope

-5.317 (-5.381,-5.253)

-0.937 (-1.026,-0.848)

-5.323 (-5.437,-5.209)

-0.998 (-1.84,-0.813)

-5.452 (-6.100,-4.805)

-0.952 (-1.032,-0.872)

a. Parameter estimates and their associated 95 percent confdence intervals for each replicate,
based on the concentration response cures fitted to the individual repetition values within replicates.

b. Mean and its associated 95 percent confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 6-3. Reference Chemical VI: Fenarimol.

Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Recombinant Aromatase Assay.

VariancelDegree of Freedom a,b,e

Overall
Parameter

Replicate 1 Replicate 2 Replicate 3 Random
Replicate Variance of Mean 

(p-value) d

305.70927
16.31352 5.67869 25.10010

/df=2
107.06997

Bottom
/df=20 /df=20 /df=20 /df=2.012

(p=0.170)

152.06448
6.50760 0.16032 0.84548

/df=2
51.50575

Top
/df=20 /df=20 /df=20

(p=0.163)
/df= 1. 993 

0.05271
0.00934 0.00095 0.00300 0.01897

LogioICso /df=2
/df=20 /df=20 /df=20 /df=1.833

(p=0.189)

0.00000
0.60466 0.00182 0.00790 0.00148

Slope /df=2
/df=20 Idf=20 /df=20

(p=NA)
/df=20.645

a. The variance estimates for each replicate were based on the concentration response cures fitted to the
individual repetition results withn each concentration leveL.

b. Variance estimates for the random replicate were estimated based on a one-way random effects

analysis of variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((l/K)* ~(S/ + S¡2))2/(var(S/)

+(2/K2)* L(Si4 /df;)), where S/ is random replicate variance, S/ and df¡ are estimated variance and
degree of freedom for a given replicate, var(S/) is the variance associated with the estimation of S/
and K is the number of replicates (Hartng and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 7-1. Reference Chemical VII: Econazole.

Estimated Parameters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent of Control Activity. Recombinant Aromatase Assay.

Individual Values'

i -0.013 (0.305) 89.810 (1.075) -8.783 (0.018) 1.648E-09 (1.043) -0.990 (0.034) C

2 0.267 (1.37) 92.020 (2.918) -8.808 (0.043) 1.57E-09 (1.103) - 1.081 (0.093) C

3 -0.157 (1.097) 106.000 (2.991) -8.778 (0.039) 1.668E-09 (1.094) -0.984 (0.071) C

Mean C -0.005 (0.284) 95.719 (5.015) -8.786 (0.016) 1.639E-09 (1.036) -0.998 (0.029) C

Average Values b

i -0.013 (0.016) 89.810 (0.056) -8.783 (0.001) 1.648E-09 (1.002) -0.990 (0.002) C

2 0.267 (0.664) 92.020 (1.04) -8.808 (0.025) 1.57E-09 (1.059) -1.081 (0.054) C

3 -0.157 (1.849) 106.000 (5.045) -8.778 (0.066) 1.668E-09 (1.64) -0_984 (0.120) C

a. Concentration response cure fitted to the data collected within each replicate, with three
repetitions at each concentration leveL.

b. Concentration response cure fitted to the averages of the thee repetitions at each concentration
level within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power ofIogioIC5o and 10 to the power of its associated standard error.
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Table 7-2. Reference Chemical VII: Econazole.

Parameter Estimates of the Concentration Response Curves and
Associated 95 percent Confidence Intervals.
Percent of Control Activity. Recombinant Aromatase Assay.

Bottom

Top

-0.013 (-0.649,0.623)

89.810 (87.568,92.052)

-8.783 (-8.821,-8.745)

-0.990 (-1.062,-0.919)

0.267 (-2.105,2.639)

92.020 (85.933,98.107)

-8.808 (-8.897,-8.719)

-1.081 (-1.275,-0.887)

-0.157 (-2.446,2.131) -0.005 (-0.579,0.568)

106.000 (99.761,112.239) 95.719 (73.799,117.639)

~8.778 (-8.859,-8.697) -8.786 (-8.817,-8.754)

-0.984 (-1.33,-0_836) -0.998 (-1.057,-0.939)

LoglOICso

Slope

a. Parameter estimates and their associated 95 percent confdence intervals for each replicate,
based on the concentration response curves fitted to the individual repetition values within replicates.

b. Mean and its associated 95 percent confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 7-3. Reference Chemical VII: Econazole.

Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Recombinant Aromatase Assay.

Variance/Degree of Freedom a,b,c

Overall
Parameter

Replicate 1 Replicate 2 Replicate 3 Random
Replicate Variance of Mean

. (p-value) d

0.09290 0.00000
0.080851.29277 1.20341Bottom

/df=20
/df=2

/df=42.859/df=20 /df=20
(p=NA)

69.41526
25.148651.5563 8.51472 8.94608Top /df=2/df=20 /df=20 /df=20 /df=1.968

(p=0.181)

0.00034 0.00152
0.00000

0.00181 0.00024LogloICso
/df=20 /df=2

/df=20 /df=20 /df=47.233
(p=NA)

0.000000.00117 0_00868 0.00507 0.00086Slope
/df=20 /df=20

/df=2
/df=20

(p=NA)
/df=43.471

a. The variance estimates for each replicate were based on the concentration response curves fitted to the
individual repetition results within each concentration level.

b. Variance estimates for the random replicate were estimated based on a one-way random effects

analysis of variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estiated by 2*((1/K)* ~(S/ + S¡2))2/(var(S/)

+(2/K2)* ~(Si4 /df¡)), where S/ is random replicate variance, S¡2 and dfi are estiated variance and
degree of freedom for a given replicate, var(S/) is the variance associated with the estimation of S/
and K is the number of replicates (Hartg and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 8-1. Reference Chemical VIII: Chrysin.

Estimated Parameters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent of Control Activity. Recombinant Aromatase Assay.

Individual Values ·

1 13750 (2.457) 82.560 (1.21) -5.660 (0.095) 2.190E-06 (1.246) -1.690 (0.396) C

3 5.536 (8.304) 99.410 (1.819) -5.511 (0.115) 3.085E-06 (1.02) -0.889 (0.167) C

4 29.040 (2.970) 86.520 (1.328) -5.423 (1063.000) 3.776E-06 (NA) -15.840 (282689.0) C

Mean C 17.399 (6.684) 89.447 (5.057) -5.599 (0.073) 2.5l8E-06 (1.84) -1.209 (0.393) C

Average Values b

1 13750 (4.936) 82.560 (3.055) -5.660 (0.191) 2.190E-06 (1.554) -1.690 (0.794) C

3 5.534 (11.600) 99.410 (2.542) -5.511 (0.160) 3.085E-06 (1.445) -0.889 (0.233) C

4 29.050 (6.229) 86.520 (2.786) -5.387 (2.504) 4.105E-06 (319.154) -9.607 (192.700) C

a. Concentration response cure fitted to the data collected withi each replicate, with three
repetitions at each concentration leveL.

b_ Concentration response cure fitted to the averages of the three repetitions at each concentration
level withn each replicate.

c. Weighted averages of the parameter estimates across the thee replicates. The weighted average
for the slope parameter could not be estimated since the slope's one-way analysis of variance 

model did not converge.
d. 10 to the power oflog1oICso and 10 to the power of its associated standard error.
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Table 8-2. Reference Chemical VIII: Chrysin.

Parameter Estimates of the Concentration Response Curves and
Associated 95 percent Confidence Intervals.
Percent of Control Activity. Recombinant Aromatase Assay.

Bottom

Top

13750 (8.625,18.875)

82.560 (79.387,85.733)

-5.660 (-5.859,-5.461)

-1.690 (-2.516,-0.864)

5.536 (-11.86,22.858) 29.040 (22.845,35.235) 17.399 (-10.257,45.054)

99.410 (95.616,103.204) 86.520 (83.750,89.290) 89.447 (67.441,111.453)

-5.511 (-5.750,-5.272) -5.423 (-2222.80,2211.956) -5.599 (-5.752,-5.446)

-0.889 (-1.236,-0.541) -15.840 (-589695,589663.1) -1.209 (-2.028,-0.390)

LoglOICso

Slope

a. Parameter estimates and their associated 95 percent confdence intervals for each replicate,
based on the concentration response curves fitted to the individual repetition values within replicates.

b. Mean and its associated 95 percent confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect. The mean and its 95 percent confdence interval for the slope

parameter could not be estimated since the slope's analysis of variance model did not converge.
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Table 8-3. Reference Chemical VIII: Chrysin.

Variances Associated with Estimated Parameters of Concentration
Response Curves.

Percent of Control Activity. Recombinant Aromatase Assay.

Variance/Degree of Freedom .,b,.

Overall
Parameter

Replicate 1 Replicate 3 Replicate 4 Random
Replicate Variance of Mean
(p-value) d

6.03685 68.95642
111.5619

Bottom 8.82090 44.67203
/df=2

/df=20 /df=20 /df=20
(p=0.207)

/df=2.086

2.31344 3.30876
74.25723

1.76358 25.57128Top
/df=20 /df=20 /df=20

/df=2

(p=0.168)
/df=1.977

0.00000
0.00910 0.01311 1129969.00 0.00537

Log1oICso
/df=20 /df=20 /df=20

/df=2

(p=NA)
/df=20.000

0.15682 0.02779
0.22882

7.99131E10
/df=2

0.15408
Slope

/df=20/df=20 /df=20
(p=0.307)

/df=20.000

a. The variance estimates for each replicate were based on the concentration response cures fitted to the
individual repetition results within each concentration leveL.

b. Variance estimates for the random replicate were estimated based on a one-way random effects

analysis of variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((l/K)* ~(S/+ S?))2/(var(S/)

+(2/K2)* ~(Si4 /dt;)), where S/ is random replicate variance, S? and df¡ are estimated variance and
degree of freedom for a given replicate, var(S/) is the variance associated with the estimation of S/
and K is the number ofreplicates (Hartg and Makambi, 2001). The variance of mean for slope
parameter could not be estimated since the slope's analysis of variance model did not converge.

d. p-value is based on the Wald Z-test result.
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Table 9- 1. Reference Chemical IX: Dicofol.
Estimated Parameters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent of Control Activity. Recombinant Aromatase Assay.

Individual Values'

1 49.660 (3,169) 90.360 (1.791) -5.324 (0.166) 4.747E-06 (1.467) -1.659 (0.691) C

2 45.900 (2.541) 85.590 (1.630) -5.322 (0.215) 4.764E-06 (1.642) -2.225 (1.426) C

3 28.240 (1.694) 91.500 (0.672) -4.975 (0.020) 1.059E-05 (1.048) -2.580 (0.613) C

Mean C 41.074 (6.670) 89.324 (1.814) -5.151 (0.135) 7.066E-06 (1.65) -2.179 (0.436) C

Average Values b

1 49.670 (4.841) 90.360 (2.739) -5.324 (0.255) 4.745E-06 (1.97) -1.660 (1.059) C

2 45.900 (4.448) 85.590 (2.853) -5.321 (0.374) 4.781E-06 (2.366) -2.234 (2.442) C

3 28.240 (2.013) 91.00 (0.799) -4.975 (0.024) 1.059E-05 (1.057) -2.580 (0.728) C

a. Concentration response cure fitted to the data collected withi each replicate, with three
repetitions at each concentration leveL.

b. Concentration response cure fitted to the averages of the three repetitions at each concentration
level within each replicate.

c. Weighted averages ofthe parameter estimates across the three replicates.
d. i 0 to the power oflogioICso and 10 to the power of its associated standard error.

Draft Report 38 June 2006



Table 9-2. Reference Chemical IX: DicofoL.
Parameter Estimates of the Concentration Response Curves and
Associated 95 percent Confidence Intervals.
Percent of Control Activity. Recombinant Aromatase Assay.

Bottom

Top

49.660 (43.050,56.270)

90.360 (86.624,94.096)

-5.324 (-5.671,-4.977)

-1.659 (-3.100,-0.218)

45.900 (40.600,51.200)

85.590 (82.190,88.990)

-5.322 (-5.771,-4.873)

-2.225 (-5.200,0.750)

28.240 (24.706,31.774)

91.00 (90.098,92.902)

-4.975 (-5.018,-4.932)

-2.580 (-3.858,- 1.302)

41.074 (12.938,69.209)

89.324 (81.94,96.854)

-5.151 (-5.582,-4.720)

-2.179 (-3.063,-1.295)

Log1oICso

Slope

a. Parameter estimates and their associated 95 percent confdence intervals for each replicate,
based on the concentration response curves fitted to the individual repetition values within replicates.

b. Mean and its associated 95 percent confdence interval, based on a one-way analysis of variance model
with replicate treated as a random effect.
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Table 9-3. Reference Chemical IX: Dicofol.
Variances Associated with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activity. Recombinant Aromatase Assay.

Variance/Degree of Freedom .,b,c

Overall
Parameter

Replicate 1 Replicate 2 Replicate 3 Random
Replicate Variance of Mean 

(p-value) d

127.0711510.04256 6.45668 2.86964 44.48773Bottom
/df=20

/df=2
/df=2.042 ./df=20 /df=20

(p=0.168)

7.91619
3.289683.20768 2.65690 0.45172Top /df=2

/df=2.078/df=20 /df=20 /df=20
(p=0.2 10)

0.036500.02766 0.04640 0.00042 0.01827LoglOICso / df=2
/df=2.987/df=20 /df=20 /df=20

(p=0.232)

0.000000.47707 2.03348 0.37516 0.19035Slope /df=2
/df=36.982/df=20 /df=20 /df=20

(p=NA)

a. The variance estimates for each replicate were based on the concentration response curves fitted to the
individual repetition results within each concentration level.

b. Variance estimates for the random replicate were estimated based on a one-way random effects

analysis of variance. The variances for each replicate were fixed at their reported values.
c. Degrees of freedom for the variance of mean were estimated by 2*((1/K)* L(S/+ S¡2))2/(var(S/)

+(2/K2)* L(Si4 /dfi)), where S/ is random replicate variance, S/ and dfi are estimated variance and
degree of freedom for a given replicate, var(S/) is the variance associated with the estimation of S/
and K is the number of replicates (Hartng and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 10-1. Reference Chemical X: Atrazine.

Estimated Parameters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent of Control Activity. Recombinant Aromatase Assay.

All data points were above 80 percent of control value for this chemicaL. This is a non-
inhbition chemicaL. Parameters were not estimable.
See Figures i 0- i to i 0-4 for scatter data plots and Table A-Ij for data values.
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Table 11. All Chemicals All Replicates: Variance Components of 
the Percent of Control Values for

Full Enzyme Activity Control, Background Activity Control, Positive Control, and Negative Control.
Position Effects and Variation Across Replicates of Portion Effects Within Replicates.

Diference Between

Beginning and End
Variance ComponentsPortions (End-

Parameter
Bei:inning)

Estimate p-Value I
Chemical

(%) Degree Residual
(Std. of I i. II III I VI IV/V vn I VIII IX/X (Repetition)Error) Freedom (4 replicates) (4 replicates) (3 replicates) (4 replicates) (3 replicates)

Full
Replicate 0.00 0.00 0.00 0.00 0.00Enzyme -6.354 0.0031 41.26Activity (1.923) Idf=23.l9 Replicate

0.00 67.98 0.00 0.00 0.00Control * Portion

Background
-0.049 0.4745 Replicate 0.00 0.00 0.00 0.00 0.00

Activity
0.02

Control (0.067) Idf=1399 Replicate
0.04 0.03 0.00 0.00 0.07* Portion

Positive 0,619 0_6888
Replicate 0.00 69.34 7.05 2.69 0.00

10.30
Control (1.519) Idf= 1 6.94 Replicate

35.20 18.82 0.24 7.49 18_25* Portion

Negative 7.479 0.0542
Replicate 180.34 87.47 0.00 0.00 0.00

29.45Control (3.603) Idf=16.17 Replicate
47.25 169.86 19.75 178.4 1 107.84* Portion

Note: The chemical main effect and the chemical by portion interaction effect were not significant for all four tyes of controls.
Note: There were two common replicates of controls and one different replicate of controls between chemicals I and II, between chemicals II and VI, and
between chemicals VII and VIII. Therefore, the combined I I II, II I VI, and VII / VII each had four replicates of controls. All three replicates of controls were
the same for chemicals iv and V. Also all three replicates of controls were the same for chemicals ix and X.
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WA4-17 Task 4 Recombinant Assay
IWT Data - Aminoglutethimide
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Figure 1-1. Reference Chemical I: Aminoglutethimide.

Concentration Response Curves and Averages of Repetitions within Each Concentration.
Recombinant Aromatase Assay.
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Figure 1-2. Reference Chemical I: Aminoglutethimide.

Overall Average Concentration Response Curve Across Replicates and Average Responses
Across Repetitions Within Chemical Concentrations. Recombinant Aromatase Assay. Parameters of Average
Curve Based on One-Way Analysis of Variance Across Replicate Parameter Values.
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Figure 1-3. Reference Chemical I: Aminoglutethimide.

Bottom Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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Figure 1-4. Reference Chemical I: Aminoglutethimide.

Top Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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Slope Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
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Average Across Replicates.
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WA4-17 Task 4 Recombinant Assay
IVT Data - Ketoconazole
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Figure 2-1. Reference Chemical II: Ketoconazole.

Concentration Response Curves and Averages of Repetitions within Each Concentration.
Recombinant Aromatase Assay.
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Figure 2-2. Reference Chemical II: Ketoconazole.

Overall Average Concentration Response Curve Across Replicates and Average Responses
Across Repetitions Within Chemical Concentrations. Recombinant Aromatase Assay. Parameters of Average
Curve Based on One-Way Analysis of Variance Across Replicate Parameter Values.
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Figure 2-3. Reference Chemical II: Ketoconazole.

Bottom Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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Figure 2-4. Reference Chemical II: Ketoconazole.

Top Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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Figure 3-1. Reference Chemical III: Prochloraz.

Concentration Response Curves and Averages of Repetitions within Each Concentration.
Recombinant Aromatase Assay.
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Overall Average Concentration Response Curve Across Replicates and Average Responses
Across Repetitions Within Chemical Concentrations. Recombinant Aromatase Assay. Parameters of Average
Curve Based on One-Way Analysis of Variance Across Replicate Parameter Values.
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Figure 4-1. Reference Chemical IV: 4-Nonylphenol.

Concentration Response Curves and Averages of Repetitions within Each Concentration.
Recombinant Aromatase Assay.
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Figure 4-2. Reference Chemical IV: 4-Nonylphenol.

Overall Average Concentration Response Curve Across Replicates and Average Responses
Across Repetitions Within Chemical Concentrations. Recombinant Aromatase Assay. Parameters of Average
Curve Based on One-Way Analysis of Variance Across Replicate Parameter Values.
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Figure 5-1. Reference Chemical V: Dibenz(a, h) anthracene.
Scatter Plot for Averages of Repetitions within Concentration for Each Replicate.
Recombinant Aromatase Assay.
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Figure 6-1. Reference Chemical VI: Fenarimol.

Concentration Response Curves and Averages of Repetitions within Each Concentration.
Recombinant Aromatase Assay.
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Figure 6-2. Reference Chemical VI: Fenarimol.

Overall Average Concentration Response Curve Across Replicates and Average Responses
Across Repetitions Within Chemical Concentrations. Recombinant Aromatase Assay. Parameters of Average
Curve Based on One-Way Analysis of Variance Across Replicate Parameter Values.

Draft Report 72 June 2006



60

50

E0 40
15ai
L. 30Q
Q)
1a 20E
tiw
.. 10
~
~ 0
æ
õ -10
E

"i:
a:c -20æ

-30

-40

f

f

i

1 2 3

Replicate

Overall
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Bottom Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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Figure 6-4. Reference Chemical VI: FenarimoI.

Top Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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LogioICso Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
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Figure 7-1. Reference Chemical VII: Econazole.

Concentration Response Curves and Averages of Repetitions within Each Concentration.
Recombinant Aromatase Assay.
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Figure 7-2. Reference Chemical VII: Econazole.

Overall Average Concentration Response Curve Across Replicates and Average Responses
Across Repetitions Within Chemical Concentrations. Recombinant Aromatase Assay. Parameters of Average
Curve Based on One-Way Analysis of Variance Across Replicate Parameter Values.
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Bottom Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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Top Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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LogioICso Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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Figure 7-6. Reference Chemical VII: Econazole.

Slope Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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Figure 8-1. Reference Chemical VIII: Chrysin.

Concentration Response Curves and Averages of Repetitions within Each Concentration.
Recombinant Aromatase Assay.
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Figure 8-2. Reference Chemical VIII: Chrysin.

Overall Average Concentration Response Curve Across Replicates and Average Responses
Across Repetitions Within Chemical Concentrations. Recombinant Aromatase Assay.
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Figure 8-3. Reference Chemical VIII: Chrysin.

Bottom Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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Figure 8-4. Reference Chemical VIII: Chrysin.

Top Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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LogioICso Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
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Figure 8-6. Reference Chemical VIII: Chrysin.

Slope Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay.
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Figure 9-1. Reference Chemical IX: DicofoI.

Concentration Response Curves and Averages of Repetitions within Each Concentration.
Recombinant Aromatase Assay.
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Figure 9-2. Reference Chemical IX: DicofoI.

Overall Average Concentration Response Curve Across Replicates and Average Responses
Across Repetitions Within Chemical Concentrations. Recombinant Aromatase Assay. Parameters of Average
Curve Based on One-Way Analysis of Variance Across Replicate Parameter Values.
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Figure 9-3. Reference Chemical IX: Dicofol.

Bottom Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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Figure 9-4. Reference Chemical IX: Dicofol.

Top Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
Replicate and Across Replicates. Recombinant Aromatase Assay. The Solid Reference Line Corresponds to the
Average Across Replicates.
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Slope Parameter Estimates and Their Associated 95 percent Confidence Intervals for Each
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Figure 10-1. Reference Chemical X: Atrazine.
Scatter Plot for Averages of Repetitions within Concentration for Each Replicate.
Recombinant Aromatase Assay.
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Figure 10-2. Reference Chemical X: Atrazine.

Scatter Plot for Replicate 1 Data. Recombinant Aromatase Assay.
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WA4-17 Task 4 Recombinant Assay
IVT Data
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Scatter Plot for Replicate 3 Data. Recombinant Aromatase Assay.

Draft Report 98 June 2006



110

¡ 100

8
õ
ë

i 90

l
eocr

Q)

l
'3

70
U.

60

+ p + + +0 0 0:t :t+ O:j:t + +- - - - +0 - - - - ~- - - - - - - - - - +0 - - - - -G - - - - + - - - - - - - - - - - - - - - - ~- - - - - - - - - - i§ - - - - - - - - - - - - - - - -~ - - - - - - - - - -o 0 0 8 0
+

1:¡

I Porton:
+ + + Beginning OOOEnd

+

+

oo

§

Figure 11 a.

Draft Report

120
+
+

+

+

+
oo

+
§

50 o

40

1-1
i

11-1 IV-3
i

IV-2
,

~i-21-2 1-3 11-2 11-4 ~i-3 111-4 IV-1

Chemica Number - Replicae Number

Full Enzyme Activity Control Data. Chemicals I to V.
Percent of Control by Replicate and Portion of Replicate (Beginning or End).
Recombinant Aromatase Assay. Reference Line at 100 percent.

99 June 2006

V-1
i

V-3V-2



110

~ 100
8
õ

j 90

l
eoc(

Q)

~w
æ

70

60

50

40

Figure 11 b.

Draft Report

130

I Porton:
+ + + Beginning o 0 0 End

120
+
+

+ + +o +:j + 0 + 0 + +-t -t:t 0 -l + 0 -l +
- - - - ~- - - - - - - - - - - - - - - - - - - - - - ~O - - - - - - - - - - - - - - - - - - - - - u- - - - ~ - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - -8 0 0 p 0 0 +0 (;oo oo o

+ +
o o

o

Vl-1
i

VI-3 X-2
i

X-3
i

VlIl-4
i

IX-3Vl-2 VlI-1 VlI-2 VlI-3 VlIl-1 VlIl-3 1)-1 1)-2 X-1

Chemica Number - Replicate Number

Full Enzyme Activity Control Data. Chemicals VI to X.
Percent of Control by Replicate and Portion of Replicate (Beginning or End).
Recombinant Aromatase Assay. Reference Line at 100 percent.

100 June 2006



1.0

0.8

0.6

i 0.4

8
Õ 0.2
ë
~
rl

f
0.0

'C
c: -0.2=i
e

f -0.4

-0.6

-0.8

-1.0

Figure 12a.

Draft Report

I Porton: + + + Beinning OOOEnd

+ +

o o

o

o o g * + + ++ + :t:t
- - - - - - - - - - - - - - - - e - - - - - - - - - - - - - - - - õ - - - - :¡ - - - - - - - - - - - - - - - - - - - - - -+-0- - - - -l - - - - - - - - - - +0- - - - ..u - - - -:t t t + ° + 0 0 0 0+ 0

+

+ + ooo o

oo oo

1-1
i

11-2 V-3
i

~i-21-2 1-3 11-1 11-4 ~i-3 ~i-4 1V-1 1V-2 1V-3 V-1 V-2

Chemica Number - Replicae Number

Background Activity Control Data. Chemicals I to V.
Percent of Control by Replicate and Portion of Replicate (Beginning or End).
Recombinant Aromatase Assay. Reference Line at 0 percent.

101 June 2006



1.0

0.8

0.6

~
0.4

8
Õ 0.2
1'
~
If

f
0.0

"Ci: -0.2
ê

f -0.4

-0.8

-0.8

-1.0

Figure 12b.

Draft Report

I Porton:
+ + + Beginning OOOEnd

o o
+

+ o o + +

+ +o ~0+ 0 + 0 0 0+ 0 0
- - - - - - - - - - + - - - - - - - - - - -Q - - - - - - - - - - - - - - - -Q - - - - - - - - - - - - - - - - - - - - - - - - - - +- - - - - - - - - - - - - - - - + - - - - -+0 + +0 + + +° + + GOO

o o

o +

+ +
+

o o +o+

o o
+ +

o

VI-I VI-2 VI-3 VlI-1 VlI-2 VlI-3 VlII-l VlII-3 VlII-4 IX-I 1X-2 1X-3 X-I X-2 X-3

Chemica Number - Replicae Number

Background Activity Control Data. Chemicals VI to X.
Percent of Control by Replicate and Portion of Replicate (Beginning or End).
Recombinant Aromatase Assay. Reference Line at 0 percent.

102 June 2006



70 -

i Porton:
+ + + Beginning 0 0 0 End

65 '*

0

60 + 0 + ++
+ +

¡
8 55 + + '* + 0 :t + 0 :t
õ 0 0
E 0 +

§
0 0 0 0 00 +

rf so 8 0 8 0

t -t -t
+g0 0 0

+ +
ci +

~
0 0

45 + +

~
0

40

+

35

+

30
i I I I I -T T

1-1 1-2 1-3 11-1 11-2 11-4 111-2 ~i-3 ~i-4 1V-1 1V-2 1V-3 V-1 V-2 V-3

Chemica Number - Replicae Number

Figure 13a. Positive Control Data. Chemicals I to V.
Percent of Control by Replicate and Portion of Replicate (Beginning or End).
Recombinant Aromatase Assay.

Draft Report 103 June 2006



70

I Porton:
+ + + Beginning 0 0 0 End

65 *

0

60 0

~
8 55

'õ 0 0 0 0ë + 0 0
~ 0 0+ + +
æ 50

f 0 1i ,¡ ,¡
0 + ++ +

~
0 0 0

45 + + 0 0
~

0

+ +

8 8 + 8 + + +40 +

0 0+

+ ++
35 + +

30
i

VI-1 VI-2 VI-3 VlI-1
i

VlI-2 VlI-3 VlII-1 VlII-3 VlII-4
i

1X-1 1X-2 1X-3
i

X-1 X-2 X-3

Figure 13b.

Chemica Number - Replicae Number

Positive Control Data. Chemicals VI to X.
Percent of Control by Replicate and Portion of Replicate (Beginning or End).
Recombinant Aromatase Assay.

Draft Report 104 June 2006



¡
8
õ
1:

~0-

f
ljlt
5lz

Figure 14a.

Draft Report

120

I Porton:
+ + + Beginning aaaEnd+

110 +

100

oo a a a a
- - - - -Q - - - - - - - - - - - - - - - - Q - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

a
a a +

+90
+ a

+
+
+
§

a+
+
§

a + +
+a

+
eo + 8 a

+ + +
o

70
a

+ ++ +

60

50

+
40

+

30

+

+
a

a
+

+
+

8 a
+

a

1-1
i

11-1 1V-3 V-3
i

~i-31-2 1-3 11-2 11-4 ~i-2 ~i-4 IV-1 IV-2

Chemica Number - Replicate Number

Negative Control Data. Chemicals I to V.
Percent of Control by Replicate and Portion of Replicate (Beginning or End).
Recombinant Aromatase Assay. Reference Line at 100 percent.

105 June 2006

V-1 V-2



Draft Report 106 June 2006



10

~
8
õ 0

!
æ

f -10
II

l
~
.E -20
"Ci:
W
"C
!ä
Cli:
'i' -30i:

I
l
B

-40
55

~
D

-50

1-1 1-2 1-3 11-1 11-2 11-4 ~i-2 111-3 ~i-4 IV-1 IV-2 IV-3 V-1 V-2 V-3

Chemica Number - Replicate Number

Full Enzyme Activity Control Data. Chemicals I to V.
Difference Between the Averages of the Two End Percent of Control Responses and the Average of the
Two Beginning Responses by Replicate (End Minus Beginning).
Recombinant Aromatase Assay. Reference Line at 0 percent.

Figure i Sa.

Draft Report 107 June 2006



10

~
8
õ

ia.

l
CD

~
iD

o

-10

æ
l2
"0i:
W
"0
¡¡

~.
'Ei:i

-20

-30

i:

l
l3
äš

~
c:

-40

-so

Figure ISb.

Draft Report

VI-I VI-2 VI-3 VlI-1 VlI-2 VlI-3 VlII-l VlII-3 VllI-4 IX-I 1X-2 X-11X-3 X-2 X-3

Chemica Number - Replicae Number

Full Enzye Activity Control Data. Chemicals VI to X.
Difference Between the Averages of the Two End Percent of Control Responses and the Average of the
Two Beginning Responses by Replicate (End Minus Beginning).
Recombinant Aromatase Assay. Reference Line at 0 percent.

108 June 2006



1.0

Õ
~ 0.6

8
Õ
1: 0.6
~
æ

f 0.4 I

"0c:::
2 0.2~
Æ
.e 0.0
"0
ái
"0
!ä -0.2
Cl
c:
°2

t -0.4
c

j -0.6

Bi:
l!
~ -0.6
C

-1.0

1-1 1-2 1-3 11-1 11-2 11-4 11-2 11-3 11-4 1V-1 1V-2 1V-3 V-1 V-2 V-3

Figure 16a.

Chemica Number - Replicate Number

Background Activity Control Data. Chemicals I to V.
Difference Between the Averages of the Two End Percent of Control Responses and the Average of the
Two Beginning Responses by Replicate (End Minus Beginning).
Recombinant Aromatase Assay. Reference Line at 0 percent.

Draft Report 109 June 2006



1.0

¡ 0.8

8
Õ
ë 0.8
~
If

f 0.4

"0i:::
~ 0.2~
Æ
.e 0.0
"0
iÍ
"0
æ -0.2
Cli:
I::

i -0.4
i:
æ

l -0.6

B
c:
e
~ -0_8
0

-1.0

Figure 16b.

Draft Report

VI-I VI-2 VI-3 VlI-l VlI-2 V11-3 VlII-l VlII-3 VlII-4 IX-I 1X-2 1X-3 X-I X-2 X-3

Chemica Number - Replicae Number

Background Activity Control Data. Chemicals VI to X.
Difference Between the Averages of the Two End Percent of Control Responses and the Average of the
Two Beginning Responses by Replicate (End Minus Beginning).
Recombinant Aromatase Assay. Reference Line at 0 percent.

110 June 2006



l 15

Õ
1:

M
ll 10

~
~
l2
'0c
W 5'0
lã
Olc
.e:c

~

j
0

8i:

~ -5
C

Figure 17a.

Draft Report

20

-10

1-1 1-2 1-3 11-1 11-2 11-4 ~i-2 ~i-3 ~i-4 1V-1 1V-2 1V-3 V-1 V-2 V-3

Chemica Number - Replicae Number

Positive Control Data. Chemicals I to V.
Difference Between the Averages of the Two End Percent of Control Responses and the Average of the
Two Beginning Responses by Replicate (End Minus Beginning).
Recombinant Aromatase Assay. Reference Line at 0 percent.

111 June 2006



~ 15

8
Õ
ë
~
If

~
10

:l
.e
'C
iÍ

5
'C
fa
cii:
"E

I
l

0

si:
! -5
ci

Figure 17b.

Draft Report

20

-10

VI-1 VI-2 VI-3 VlI-1 VlI-2 VlI-3 VlII-1 VlII-3 VlII-4 1X-1 1X-2 1X-3 X-1 X-2 X-3

Chemica Number - Replicate Number

Positive Control Data. Chemicals VI to X.
Difference Between the Averages of the Two End Percent of Control Responses and the Average of the
Two Beginning Responses by Replicate (End Minus Beginning).
Recombinant Aromatase Assay. Reference Line at 0 percent.

112 June 2006



45

40

l
35

Õ 30

ë
ê 25
8?

l 20

~Z
.e 15

ui:
W 10u
æ
Cl 5i:

'2:i:i 0

i:

j -5

~ -10i:
~
~ -15Cl

-20

-25

Figure 18a.

Draft Report

1-1 1-2 1-3 11-1 11-2 11-4 ~i-2 111-3 ~i-4 IV-I 1V-2 1V-3 V-I V-2 V-3

Chemica Number - Replicate Number

Negative Control Data. Chemicals I to V.
Difference Between the Averages of the Two End Percent of Control Responses and the Average of the
Two Beginning Responses by Replicate (End Minus Beginning).
Recombinant Aromatase Assay. Reference Line at 0 percent.

113 June 2006



45

40

~ 35

8
õ 30

1:
ê 25
8?

l 20
Cl
CDz
.e 15

i:i:
W 10
i:
æ
Cl 5i:
'Ei:

~ 0

i:

l -5

B -10
i:
!!
~ -150

-20

-25

Figure I8b.

Draft Report

VI-1 V1-2 VI-3 W-1 VlI-2 W-3 VlII-1 V111-3 VlII-4 1X-1 1X-31X-2 X-L X-2 X-3

Chemica Number - Replicate Number

Negative Control Data. Chemicals VI to X.
Difference Between the Averages of the Two End Percent of Control Responses and the Average of the
Two Beginning Responses by Replicate (End Minus Beginning).
Recombinant Aromatase Assay. Reference Line at 0 percent.

114 June 2006



Table A-la. Reference Chemical I: Aminoglutethimide

Percent of Control Activity in Recombinant Assay by Replicate,
Chemical Concentration within Replicate, and Repetition within
Concentration.

Replicate Log Percent of Control
(Aminoglutethimide) ReDetition 1 Repetition 2 Repetition 3

-3.0000 4.987 4.887 4.031
-3.5229 17.022 18.886 17.717
-4.0000 34.752 35.104 32.661

1
-5.0000 94.588 95.940 95.701
-6.0000 111.508 118.845 109.977
-7.0000 106.212 107.243 104.882
-8.0000 109.339 118.158 115.096
-9.0000 114.013 114.844 110.092
-3.0000 3.093 3.260 3.143
-4.0000 31.936 30.219 29.328
-4.4815 46.325 41 .163 38.725

2
-5.0000 89.486 91.631 92.993
-6.0000 104.883 103.637 98.011
-7.0000 99.483 96.951 91.328
-8.0000 103.805 104.119 107.601
-9.0000 103.739 102.467 105.701
-3.0000 3.072 2.833 2.992
-4.0000 24.113 23.306 23.909
-4.4815 33.910 31.875 32.4 72

3
-5.0000 76.376 77.986 76.174
-6.0000 92.327 85.084 84.120
-7.0000 85.877 83.692 79.278
-8.0000 93.665 96.145 97.564
-9.0000 91.941 93.893 89.769
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Table A-lb. Reference Chemical II: Ketoconazole

Percent of Control Activity in Recombinant Assay by Replicate,
Chemical Concentration within Replicate, and Repetition within
Concentration.

Replicate Log Percent of Control
(Ketoconazole) Repetition 1 Repetition 2 Repetition 3

-4.0000 0.034 0.483 0.145
-5.0000 4.811 4.553 4.433
-6.0000 33.809 33.775 32.949

1
-7.0000 90.642 88.426 87.894
-8.0000 102.116 105.461 105.077
-9.0000 109.061 116.333 116.141

-10.0000 113.104 117.322 108.196
-11.0000 109.866 107.222 110.258
-4.0000 0.347 0.314 0.446
-5.0000 3.961 4.248 4.288
-6.0000 33.412 31.751 31.452

2
-7.0000 87.432 83.887 77 .483
-8.0000 109.904 108.795 109.021
-9.0000 114.634 112.905 112.859

-10.0000 114.640 109.661 109.395
-11.0000 108.045 106.939 134.084
-4.0000 0.400 0.147 0.734
-5.0000 4.458 4.545 4.343
-6.0000 32.837 31.132 28.383

4 -7.0000 85.828 84.442 85.647
-8.0000 102.969 105.904 105.178
-9.0000 102.500 103.625 102.440

-10.0000 102.983 114.380 110.718
-11.0000 103.779 110.830 98.799
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Table A-Ie. Reference Chemical III: Prochloraz

Percent of Control Activity in Recombinant Assay by Replicate,
Chemical Concentration within Replicate, and Repetition within
Concentration.

Replicate Log Percent of Control
(Prochloraz) Repetition 1 Repètitioii 2 Repetition 3

-4.0000 0.117 -0.193 -0.273
-5.0000 0.356 0.317 0.245
-6.0000 1.459 1.783 1.992

2
-7.0000 15.319 16.636 16.840
-8.0000 61.210 61.536 58.830
-8.4815 78.282 74.582 73.346
-9.0000 89.511 86.320 87.466

-10.0000 95.652 93.074 88.180
-4.0000 0.799 0.135 0.557
-5.0000 0.414 0.799 0.422
-6.0000 2.953 1.999 2.409

3
-7.0000 19.265 20.637 20.205
-8.0000 80.681 72.579 77.340
-8.4815 104.515 99.278 96.522
-9.0000 112.157 110.276 106.725

-10.0000 111.942 114.053 115.572
-4.0000 0.058 0.594 0.343
-5.0000 0.752 0.286 0.122
-6.0000 2.786 2.663 2.758

4 -7.0000 20.466 21.655 18.224
-7.4815 86.460 83.188 78.411
-8.0000 64.550 64.874 65.421
-9.0000 85.829 87.915 85.425
-10.0000 91.240 91.202 84.414
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Table A-ld. Reference Chemical IV: 4-Nonylphenol

Percent of Control Activity in Recombinant Assay by Replicate,
Chemical Concentration within Replicate, and Repetition within
Concentration.

Replicate Log Percent of Control
(4-Nonylphenoli ReDetition 1 ReDetition 2 Repetition 3

-4.0000 8.350 6.912 5.961
-4.4815 37.140 38.448 33.019
-5.0000 70.557 36.183 57.726

i -6.0000 93.390 96.465 96.937
-7.0000 97.326 96.782 90.665
-8.0000 93.236 86.273 83.125
-9.0000 97.628 79,944 93.999

-10.0000 95.873 83.093 72.089
-4.0000 2.817 3.427 3.350
-4.4815 20.615 20.266 21.283
-5.0000 63.861 61.642 62.545

2
-6.0000 96.250 95.814 93.952
-7.0000 97.804 97.931 94.500
-8.0000 95.291 94.428 94.692
-9.0000 90.415 94.057 92.006

-10.0000 95.676 93.129 93.464
-4.0000 2.481 3.376 2.771
-4.4815 24.963 27.426 20.802
-5.0000 64.566 62.269 66.720

3
-6.0000 95.356 94.431 92.459
-7.0000 96.502 96.726 89.190
-8.0000 93.123 93.802 86.885
-9.0000 90.156 90.482 91.807

-10.0000 92.947 94.540 89.177

Draft Report A-4 June 2006



Table A-Ie. Reference Chemical V: Dibenz(a,h)anthracene

Percent of Control Activity in Recombinant Assay by Replicate,
Chemical Concentration within Replicate, and Repetition witbin
Concentration.

Replicate Log Percent of Control 

(Dibenze( a,b) anthracene) Repetition 1 Repetition 2 Reoetitiòn 3

-4.4815 92.256 91.908 87.773
-5.0000 92.682 92.250 92.587
-5.4815 96.483 94.068 92.959

1
-6.0000 91.396 89.016 90.692
-7.0000 98.163 95.756 94.230
-8.0000 96.643 91.803 93.442
-9.0000 79.834 59.439 92.530

-10.0000 85.942 88.026 91.742
-4.0000 92.819 90.591 89.663
-4.4815 90.752 93.315 86.575
-5.0000 91.112 90.893 91.169

2
-6.0000 91.800 88.681 91.573
-7.0000 85.562 90.839 91.271
~8.0000 86.509 90.018 88.202
-9.0000 89.593 88.661 87.493
-10.0000 83,202 86.480 87.127
-4.0000 86.854 86.918 82.601
-4.4815 85.070 90.593 87.805
-5.0000 89.235 92.334 88.562

3
-6.0000 89.647 85.282 90.135
-7.0000 85.723 90.314 85.342
-8.0000 87.164 87.532 88.026
-9.0000 86.636 87.393 87.578

-10.0000 83.130 82.641 79.028
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Table A-H. Reference Chemical VI: Fenarimol

Percent of Control Activity in Recombinant Assay by Replicate,
Chemical Concentration within Replicate, and Repetition within
Concentration.

Replicate Log Percent of Control
(Fenarimol) ReDetition 1 ReDetition 2 Repetition 3

-4.4776 3.511 49.672 48.237
-5.0000 29.287 29.553 29.567
-5.4815 42.732 41.832 42.798

1
-6.0000 71.244 72.996 74.710
-7.0000 86.468 87.242 90.336
-8.0000 82.056 82.802 78.936
-9.0000 80.361 85.393 87.607

-10.0000 86.828 85.499 84.202
-4.4815 13.473 11.395 11 .1 56
-5.0000 28.786 30.452 31.481
-5.4815 51.795 54.660 55.047

2
-6.0000 74.518 74.798 74.202
-7.0000 90.114 91.754 89.991
-8.0000 92.690 90.316 91.941
-9.0000 92.215 93.148 90.510

-10.0000 90.035 93.328 93.227
-4.4815 16.609 15.590 14.437
-5.0000 36.886 35.977 38.044
-5.4815 61.261 66.974 67.672

3
-6.0000 90.944 86.353 91.863
-7.0000 106.781 107.733 112.308
-8.0000 110.415 107.264 110.488
-9.0000 109.164 112.726 108.507

-10.0000 107.751 109.304 100.641
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Table A-lg. Reference Chemical VII: Econazole

Percent of Control Activity in Recombinant Assay by Replicate,
Chemical Concentration within Replicate, and Repetition within
Concentration.

Replicate Log Percent of Control
(Econazole) Repetition 1 Repetition 2 Repetition 3

-4.0000 -0.055 -0.003 0.022
-4.4815 -0.032 -0.095 -0.058
-5.0000 0.069 0.017 -0.015

i -6.0000 0.061 0.319 0.153
-7.0000 1.311 1.473 1.721
-8.0000 12.799 12.745 13.107
-9.0000 54.450 54.277 58.636

-10.0000 86.361 81.711 85.549
-5.0000 0.337 0.818 0.648
-6.0000 0.449 0.126 0.745
-7.0000 1.273 1.387 1.108

2
-8.0000 6.811 12.182 12.257
-8.4815 29.200 28.879 27.610
-9.0000 60.958 57.423 55.240
-9.4815 65.835 81.277 80.732

-10.0000 90.589 87.768 86.793
-5.0000 0.007 -0.102 -0.005
-6.0000 0.142 0.251 -0.031
-7.0000 1.032 1.200 1.189

3
-8.0000 15.182 15.942 15.247
-8.4815 37.321 38.196 36.427
-9.0000 66.389 63.552 57.527
-9.4815 89.482 90.642 96.340

-10.0000 99.759 98.469 95.345
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Table A-lh. Reference Chemical VIII: Chrysin

Percent of Control Activity in Recombinant Assay by Replicate,
Chemical Concentration within Replicate, and Repetition within
Concentration.

Replicate Log Percent of Control 

(Chrysin) Repetition 1 Repetition 2 Repetition 3

-4.0000 15.942 17.173 24.364
-4.4815 8.731 8.160 6.864
-5.0000 23.273 22.105 14.472

I -6.0000 68.650 67.029 68.069
-7.0000 83.084 83.010 81.962
-8.0000 87.121 89.109 85.152
-9.0000 77 .235 75.743 74.010

-10.0000 84.117 84.636 84.749
-4.4815 18.087 19.756 11 .349
-5.0000 30.058 28.986 23.754
-5.4815 56.577 53.281 54.730

3
-6.0000 78.775 59.471 73.504
-7.0000 100.752 97.252 98.167
-8.0000 102.056 100.224 92.303
-9.0000 98.478 90.120 95.560

-10.0000 102.674 103.247 101.770
-4.4815 30.180 30.147 29.897
-5.0000 27.100 28.639 28.294
-5.4815 79.665 82.388 79.256

4
-6.0000 72.510 77.171 78.157
-7.0000 90.705 87.593 88.362
-8.0000 90.680 93.309 89.514
-9.0000 93.024 91.427 86.316

-10.0000 87.110 85.784 86.091
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Table A-H. Reference Chemical IX: Dicofol
Percent of Control Activity in Recombinant Assay by Replicate,
Chemical Concentration within Replicate, and Repetition within
Concentration.

Replicate Log Percent of Control
(Dicofol) Repetition 1 Repetition 2 Repetition 3

-4.0000 45.819 43.996 42.635
-4.4815 65.301 52.542 58.212
-5.0000 62.914 54.363 53.185

1
-6.0000 91.100 85.342 90.916
-7.0000 88.060 93.552 91.045
-8.0000 94.030 87.535 83.495
-9.0000 77.235 93.751 91.308

-10.0000 91.804 95.343 93.060
-4.0000 37.232 45.836 41.640
-4.4815 57.633 44.465 52.044
-5.0000 53.008 52.680 49.240

2
-6.0000 83.371 86.167 86.662
-7.0000 91.961 81.384 85.326
-8.0000 79.190 75.132 78.875
-9.0000 89.971 91.437 88.462

-10.0000 89.614 90.256 82.671
-4.0000 31.111 28.474 26.196
-4.4815 32.655 31.723 29.340
-5.0000 63.218 64.540 58.999

3
-6.0000 89.150 87.753 91.365
-7.0000 94.842 96.377 87.203
-8.0000 91.404 89.965 89.505
-9.0000 91.996 89.407 91.516

-10.0000 94.534 93.089 93.843
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Table A-lj. Reference Chemical X: Atrazine

Percent of Control Activity in Recombinant Assay by Replicate,
Chemical Concentration within Replicate, and Repetition within
Concentration.

Replicate Log Percent of Control
IAtrazine) Reoetition 1 Repetition 2 Repetition 3

-4.0000 88.119 87.613 91.949
-4.4815 93.204 93.486 95.412
-5.0000 95.323 92.047 91.669

1
-6.0000 87.663 90.999 90.529
-7.0000 92.797 91.318 92.483
-8.0000 87.880 86.992 84.934
-9.0000 94.946 91.988 94.950

-10.0000 95.734 96.623 96.937
-4.0000 86.050 81.350 85.117
-4.4815 90.895 93.482 93.255
-5.0000 90.994 90.911 87.955

2
-6.0000 80.764 85.127 86.863
-7.0000 92.053 93.171 91.097
-8.0000 88.357 90.781 90.347
-9.0000 88.960 87.898 86.953

-10.0000 84.596 89.786 92.059
-4.0000 89.486 90.833 90.217
-4.4815 92.557 86.609 90.317
-5.0000 94.598 94.274 96.563

3
-6.0000 96.071 91.205 91.123
-7.0000 93.435 90.992 94.385
-8.0000 91.766 94.009 93.803
-9.0000 96.103 95.746 89.433

-10.0000 88.249 90.501 87.781
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Table A-2a. Reference Chemical I: Aminoglutethimide

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and
Percent of Control Data by Replicate and Portion (Beginning or End)
for Recombinant Aromatase Assay.

Aromatase Activity Replicate Portion Corrected Percent of Control'Aromatase Activitv
Beginning 5.71636 104.235

i
Beginning 5.42720 98.962

End 5.32475 97.094
End 5.46812 99.708

Beginning 0.30395 93.035

Full Activity Control 2
Beginning 0.33752 103.310

End 0.32470 99.386
End 0.34065 104.269

Beginning 0.31233 104.112

3
Beginning 0.30236 100.787

End 0.29242 97.474
End 0.29288 97.627

Beginning 0.03964 0.723

i
Beginning 0.00112 0.020

End -0.01953 -0.356
End -0.02122 -0.387

Beginning -0.00031 -0.095

Background Control 2
Beginning -0.00026 -0.078

End 0.00121 0.369
End -0.00064 -0.196

Beginning -0.00017 -0.057

3
Beginning -0.00027 -0.090

End 0.00045 0.151
End -0.00001 -0.004

Beginning 3.26139 59.470

1
Beginning 2.69371 49.119

End 2.69107 49.070
End 2.84105 51.805

Beginning 0.17926 54.868

Positive Control 2
Beginning 0.14577 44.618

End 0.16792 51.400
End 0.15596 47.739

Beginning 0.11365 37.882

3
Beginning 0.10001 33.338

End 0.15659 52.199
End 0.15382 51.274

Beginning 4.16588 75.963

i
Beiiinning 3.58968 65.456

End 5.61082 102.311
End 5.51602 100,582

Beginning 0.27850 85,245

Negative Control 2
Beginning 0.21221 64.956

End 0.30659 93.844
End 0.33240 i 01.43

Beginning 0.1 i 517 38.391

3
Beginning 0.12720 42.401

End 0.25559 85.198
End 0.22154 73.848

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2b. Reference Chemical II: Ketoconazole

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and
Percent of Control Data by Replicate and Portion (Beginning or End)
for Recombinant Aromatase Assay.

Aromatase Activity Replicate Portion Corrected percent of ControlAromatase Activitv
BeirnninlZ 5.71636 104.235

I
BeginninlZ 5.42720 98.962

End 5.32475 97.094
End 5.46812 99.708

Beginning 0.30395 93.035

Full Activity Control 2
Beginning 0.33752 103.310

End 0.32470 99.386
End 0.34065 104.269

Beginning 0.28976 98.611

4
BelZinninlZ 0.28107 95.654

End 0.29619 100.799
End 0.30835 104.936

Beirnning 0.03964 0.723

1
Beginning 0.00112 0.020

End -0.01953 -0.356
End -0.02122 -0.387

Beginning -0.00031 -0.095

Background Control 2
Beginning -0.00026 -0.078

End 0.00121 0.369
End -0.00064 -0.196

Beirnnin IZ -0.00033 -0.111

4
Beginning -0.00015 -0.051

End -0.00006 -0,019
End 0.0053 0.181

Beirnning 3.26139 59.470

1
Beginning 2.69371 49.119

End 2.69107 49.070
End 2.84105 51.805

Beginning 0.17926 54.868

Positive Control 2
Beginning 0.14577 44.618

End 0.16792 5 1 .400

End 0.1 5596 47.739
Beirnning 0.16029 54.550

4
Beirnninl! 0.16073 54.701

End 0.15195 51.12
End 0.15201 51.32

Beginning 4.1 6588 75.963

i
Beginning 3.58968 65.456

End 5.61082 102.311
End 5.51602 100.582

Beginning 0.27850 85.245

Negative Control 2
Beginning 0.21221 64.956

End 0.30659 93.844
End 0.33240 101.43

Beginning 0.23716 80.710

4
Beginning 0.26900 91.546

End 0.30097 102.426
End 0.28207 95.994

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2c. Reference Chemical III: Prochloraz

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and
Percent of Control Data by Replicate and Portion (Beginning or End)
for Recombinant Aromatase Assay.

Aromatase Activity Replicate Portion Corrected percent of Control"Aromatase Activity
Beginning 0.41685 103.026

2
Beginning 0.41434 102.407

End 0.39497 97.619
End 0.39226 96.948

Beginning 7.94778 122.503

Full Activity Control 3
Beginning 7.86462 121.22 I

End 3.28043 50.563
End 6.85846 105.713

Beginning 0.50472 101.93

4
Beginning 0.50925 102.304

End 0.48216 96.860
End 0.49502 99.443

Beginning -0.00008 -0.019

2
Beginning -0.00063 -0.155

End -0.00035 -0.086
End 0.00105 0.260

Beginning -0.00471 -0.073

Background Control 3
Beginning -0.00955 -0.147

End 0.00580 0.089
End 0.00846 0.130

Beginning 0.00060 0.121

4
Beginning 0.00056 0.112

End -0.00057 -0.114
End -0.00059 -0.119

Beginning 0.21204 52.406

2
Beginning 0.20663 51.071

End O. I 7966 44.403
End 0.19471 48.123

Beginning 4.23843 65.329

Positive Control 3
Beginning 4.24724 65.465

End 3.87691 59.757
End 4.02844 62.092

Beginning 0.24348 48.913

4
Beginning 0.23088 46.381

End 0.24235 48.685
End 0.24042 48.298

Beginning 0.35335 87.332

2
Beginning 0.34454 85.156

End 0.33875 83.724
End 0.33718 83.336

Beginning 7.63695 117.712

Negative Control 3
Beginning 7.10067 109.446

End 6.73929 103.876
End 5.92360 91.03

Beginning 0.43339 87.064

4
Beginning 0.42134 84.644

End 0.41068 82.501
End 0.40915 82.194

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2d. Reference Chemical IV: 4-Nonylphenol

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and
Percent of Control Data by Replicate and Portion (Beginning or End)
for Recombinant Aromatase Assay.

Aromatase Activity Replicate Porton Corrected percent of Control'Aromatase Activity
Beg:inning: 0.38817 104.205

1
Beginning: 0.39213 105.268

End 0.35240 94.602
End 0.35733 95.925

Beginning: 0.40079 99.460

Full Activity Control 2
Beginning 0.40717 101.045

End 0.40315 100.046
End 0.40075 99.450

Beginning 0.57163 110.689

3
Beirnning: 0.55320 107.122

End 0.46959 90.931
End 0.47127 91.257

Beginning 0.00013 0.036

1
Beginning 0.00025 0.068

End -0.00060 -0.161
End 0.00021 0.057

Beginning: -0.00008 -0.019

Background Control 2
Beg:inning 0.00039 0.097

End 0.00002 0.004
End -0.00033 -0.082

Beginning 0.00050 0.096

3
Beg:inning 0.00003 0.005

End -0.00044 -0.086
End -0.00008 -0.016

Beginning 0.20382 54.717

1
Beginning: 0.17725 47.583

End 0.18900 50.738
End 0.18778 50.41 i

Beginninl1 0.23513 58.350

Positive Control 2
Beg:inning 0.24029 59.632

End 0.22079 54.791
End 0.21610 53.628

Beirnninl1 0.28553 55.291

3
Beginning 0.28378 54.951

End 0.23799 46.083
End 0.25857 50.00

Beginning 0.30518 81.926

1
Beginning 0.28270 75.892

End 0.32704 87.794
End 0.31159 83,646

Beginning 0.3761 i 93.337

Negative Control 2
Beginning 0.36480 90.530

End 0.32104 79.669
End 0.32470 80.578

Beginning: 0.43936 85.077

3
Beginning 0.42829 82.933

End 0.40956 79.307
End 0.37093 71.826

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2e. Reference Chemical V: Dibenz(a,h)anthracene

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and
Percent of Control Data by Replicate and Portion (Beginning or End)
for Recombinant Aromatase Assay.

Aromatase Activity Replicate Porton Corrected percent of ControlAromatase Activitv
Beginnin~ 0.38817 104.205

I
Beginning 0.39213 105.268

End 0.35240 94.602
End 0.35733 95.925

Beginning 0.40079 99.460

Fun Activity Control 2
Beginning 0.40717 10 1.045

End 0.40315 100.046
End 0.40075 99.450

Beginning 0.57163 110.689

3
Beginnin~ 0.55320 107.122

End 0.46959 90.931
End 0.47127 91.57

Beginning 0.00013 0.036

1
Beginning 0.00025 0.068

End -0.00060 -0.161
End 0.0002 i 0.057

Beginning -0.00008 -0.019

Background Control 2
Beginning 0.00039 0.097

End 0.00002 0.004
End -0.00033 -0.082

Beginning 0.00050 0.096

3
Beginning 0.00003 0.005

End -0.00044 -0.086
End -0.00008 -0.016

Beginning 0.20382 54.717

i
Beginning 0.17725 47.583

End 0.18900 50.738
End 0.18778 50.411

Beginning 0.23513 58.350

Positive Control 2
Beginning 0.24029 59.632

End 0.22079 54.791
End 0.21610 53.628

Beirnnim! 0.28553 55.291

3
Beirnning 0.28378 54.951

End 0.23799 46.083
End 0.25857 50.00

Beginning 0.30518 81.926

i
Beginning 0.28270 75.892

End 0.32704 87.794
End 0.31159 83.646

Beginning 0.3761 i 93.337

Negative Control 2
Beginning 0.36480 90.530

End 0.32104 79.669
End 0.32'170 80518

Beginning 0.43936 85.077

3
Beirnning 0.42829 82.933

End 0.40956 79.307
End 0.37093 71826

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.

Draft Report A-15 June 2006



Table A-2f. Reference Chemical VI: Fenarimol

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and
Percent of Control Data by Replicate and Portion (Beginning or End)
for Recombinant Aromatase Assay.

Aromatase Activity Replicate Portion Corrected
percent of Control'Aromatase Activity

Beginning 2.84293 99.735

1
Beginning 3.15321 110.620

End 2.68519 94.201
End 2.72061 95.444

Beginning 0.41685 103.026

FuI1 Activity Control 2
Beginning 0.41434 102.407

End 0.39497 97.619
End 0.39226 96.948

Beginning 7.94778 122.503

3
Beginning 7.86462 121.21

End 3.28043 50.563
End 6.85846 105.713

Beginning 0.01195 0.419

1
Beginning 0.00730 0.256

End -0.011 97 -0.420
End -0.00728 -0.256

Beginning -0.00008 -0.019

Background Control 2
Beginning -0.00063 -0.155

End -0.00035 -0.086
End 0.0105 0.260

Beginning -0.00471 -0.073

3
Beginning -0.00955 -0.147

End 0.00580 0.089
End 0.00846 0.130

Beginning 1.08608 38.102

1
Beginning 1 .02230 35.864

End 1.4304 47.116
End 1.31566 46.156

Beginning 0.21204 52.406

Positive Control 2
Beginning 0.20663 51.071

End 0.17966 44.403
End 0.19471 48.123

Beginning 4.23843 65.329

3
Beginning 4.24724 65.465

End 3.87691 59.757
End 4.02844 62.092

Beginning 1.70923 59.963

1
Beiiinning 1.65551 58.078

End 2.39659 84.077
End 2.62427 92.064

Beginninii 0.35335 87,332

Negative Control 2
Beginning 0.34454 85.156

End 0.33875 83.724
End 0.33718 83.336

Beginning 7.63695 117.712

3
Beginning 7.10067 109.446

End 6.73929 103.876
End 5.92360 91.03

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2g. Reference Chemical VII: Econazole

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and
Percent of Control Data by Replicate and Portion (Beginning or End)
for Recombinant Aromatase Assay.

Aromatase Activity Replicate Porton Corrected percent of Control'Aromatase Activity
Beginning 0.57190 103.852

1
Beginning 0.61447 111.82

End 0.51835 94.129
End 0.49802 90.47

Beginning 0.61153 105.872

Full Activity Control 2
Beginning 0.58118 100.619

End 0.54432 94.237
End 0.57341 99.273

Beginning 0.71551 92.841

3
Beginning 0.78514 101.875

End 0.78477 101.827
End 0.79734 103.458

Beginning 0.00047 0.086

1
Beginning -0.00024 -0.043

End -0.00033 -0.059
End 0.00009 0.017

Beginning 0.00021 0.036

Background Control 2
Beginning -0.00111 -0.1 92

End 0.00162 0.281
End -0.00072 -0.125

Beginning -0.00067 -0.087

3
Beginning -0.00044 -0.058

End 0.00073 0.094
End 0.00039 0.051

Beginning 0.23319 42.346

1
Beginning 0.24621 44.710

End 0.22494 40.848
End 0.22336 40.561

Beginning 0.26833 46.456

Positive Control 2
Beginning 0.23254 40.259

End 0.23819 41.237
End 0.23603 40.864

Beginning 0.31547 40.933

3
Beginning 0.26798 34.772

End 0.35450 45.998
End 0.35365 45.887

Beginning 0.49820 90.469

1
Beginning 0.52544 95.416

End 0.40199 72 999
End 0.39492 71.15

Beginning 0.42137 72951

Negative Control 2
Beginning 0.32172 55.698

End 0.48443 83.868
End 0.47124 8l,84

Beginning 0.43725 56.734

3
Beginning 0.39910 51.85

End 0.70393 91.37
End 0.70053 90.896

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2h. Reference Chemical VIII: Chrysin

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and
Percent of Control Data by Replicate and Portion (Beginning or End)
for Recombinant Aromatase Assay.

Aromatase Activity Replicate Portion Corrected
percent of Control'Aromatase Activitv

Beginninl! 0.57190 103.852

1
Bel!inninl! 0.61447 111.582

End 0.51835 94.129
End 0.49802 90.437

Beginning 0.71551 92.841

Full Activity Control 3
Bel!inning 0.78514 101.875

End 0.78477 101.827
End 0.79734 103.458

Beginning 0.51313 101.93

4
Bel!inninl! 0.51774 102.304

End 0.49019 96.860
End 0.50327 99.443

Beginning 0.00047 0.086

1
Beginning -0.00024 -0.043

End -0.00033 -0.059
End 0.00009 0.017

Beginning -0.00067 -0.087

Background Control 3
Beginning -0.00044 -0.058

End 0.00073 0.094
End 0.00039 0.051

Bel!inninl! 0.00061 0.121

4
Beginning 0.00057 0.1 12

End -0.00058 -0.114
End -0.00060 -0.119

Beginning 0.23319 42.346

1
Beginning 0.24621 44.710

End 0.22494 40.848
End 0.22336 40.561

Beginninl! 0.31547 40.933

Positive Control 3
Beginning 0.26798 34.772

End 0.35450 45.998
End 0.35365 45.887

Bel!inninl! 0.24754 48.913

4
Beginning 0.23472 46.381

End 0.24639 48.685
End 0.2443 48.298

Bel!inning 0.49820 90.469

i
Beginning 0.52544 95.416

End 0.40199 72 999
End 0.39492 71715

Beginning 0.43725 56.734

Negative Control 3
Beginning 0.39910 51.785

End 0.70393 91.337
End 0.70053 90.896

Beginning 0.44062 87.064

4 Beginning 0.42837 84.644
End 0.41752 82.501
End 0.41597 82.194

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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Table A-2i. Reference Chemical IX: Dicofol

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and
Percent of Control Data by Replicate and Portion (Beginning or End)
for Recombinant Aromatase Assay.

Aromatase Activity Replicate. Porton Corrected
percent of ControlAromatase Activity

Beginning 0.59093 100.439

1
Beginning 0.58774 99.897

End 0.57073 97.007
End 0.60398 102.657

Beginning 0.58638 102.418

Full Activity Control 2
Beginning 0.55772 97.413

End 0.58374 101.959
End 0.56228 98.209

Beginning 0.68948 102.077

3
Beginning 0.69973 103.594

End 0.65715 97.290
End 0.65546 97.040

Beginning 0.00180 0.306

1
Beginning 0.00137 0.234

End -0.00186 -0.317
End -0.00131 -0.223

Beginning -0.00202 -0.353

Background Control 2
Beginning -0.00 I 39 -0.242

End 0.00048 0.084
End 0.00293 0.511

Beginning -0.00033 -0.049

3
Beginning -0.00001 -0.001

End -0.00064 -0.095
End 0.00098 0.144

Beginning 0.3005 I 51.077

1
Beginning 0.21433 36.429

End 0.30844 52.425
End 0.31522 53.577

Beginning 0.26823 46.851

Positive Control 2 Beginning 0.23210 40.539
End 0.29664 51.812
End 0.30389 53.079

Beginning 0.32661 48.354

3
Beginning 0.32541 48.176

End 0.30290 44.844
End 0.26163 38.733

Beginning 0.43348 73.678

I
Beginning 0.39465 67.078

End 0.52850 89.828
End 0.51760 87.976

Beginning 0.40527 70.785

Negative Control 2
Beginning 0.32617 56.970

End 0.48403 84.542
End 0.44976 78.556

Beginning 0.59560 88.177

3
Beginning 0,56428 83.540

End 0.49721 73.612
End 0.41539 61.498

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by i 00
percent.

Draft Report A-19 June 2006



Table A-2j. Reference Chemical X: Atrazine

Full Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative Control Corrected Aromatase Activity, and
Percent of Control Data by Replicate and Portion (Beginning or End)
for Recombinant Aromatase Assay.

Aromatase Activity Replicate Porton Corrected
percent of-Control"Aromatase Activitv

Beginning 0.59093 100.439

I
Beginning 0.58774 99.897

End 0.57073 97.007
End 0.60398 102.657

Beginning 0.58638 102.418

Full Activity Control 2
Beginning 0.55772 97.413

End 0.58374 101.959
End 0.56228 98.209

Beginnin~ 0.68948 102.077

3
Beginning 0.69973 103.594

End 0.65715 97.290
End 0.65546 97.040

Beginning 0.00180 0.306

I
Beginning 0.00137 0,234

End -0.00186 -0.317
End -0.00131 -0.223

Beginning -0.00202 -0.353

Background Control 2
Beginning -0.00139 -0.242

End 0.00048 0.084
End 0.00293 0.511

Beginning -0.00033 -0.049

3
Beginning -0.00001 -0.001

End -0.00064 -0.095
End 0.00098 0.144

Beginning 0.30051 51.077

I
Beginning 0.21433 36.429

End 0.30844 52.425
End 0.3 i 521 53.576

Beginning 0.26823 46.851

Positive Control 2
Beginning 0.23210 40.539

End 0.29664 51.812
End 0.30389 53.079

Beginning 0.32661 48.354

3
Beginning 0.3254 I 48. I 76

End 0.30290 44.844
End 0.26163 38.733

Beginning 0.43348 73.678

i
Beginning 0.39465 67.078

End 0.52850 89.828
End 0.51760 87.976

Beginning 0.40527 70.785

Negative Control 2
Beginning 0.32617 56.970

End 0.48403 84,542
End 0.44976 78.556

Beginning 0.59560 88.177

3
Beginning 0.56428 83.540

End 0.4972 I 73.612
End 0.41539 61.498

a. Percent of control values were calculated by dividing the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplied by 100
percent.
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1.0 Executive Summary

The recombinant aromatase assay combines human recombinant microsomes,
substrate, appropriate cofactors and reference chemicals in a common reaction vessel under
optimized conditions for the enzyme. The effect of the reference chemicals on microsomal
enzyme activity is evaluated by measuring the amount of product formed by the enzyme-
catalyzed substrate oxidation. The aromatase assay is conducted over a range of reference
chemical concentrations such that a dose response curve can be developed and an IC50
calculated to quantify the concentration of reference chemical required to inhibit aromatase
activity by 50%. The general purpose of this assay is to screen chemicals for their ability to inhibit
aromatase activity, an indication of the chemical's potential to disrupt endocrine function. This
specific study was undertaken to demonstrate the conduct and responsiveness of the
recombinant microsome aromatase assay at WIL Research Laboratories, LLC (a participating
laboratory in the inter-laboratory validation of this method) using the known aromatase inhibitor 4-
hydroxyandrostenedione as the Positive control, lindane as a Negative control and ten reference
chemicals whose IC50 will be determined in the course of this Task (WA 4-17, Task 4).

Complete dose response curves were achieved consistently with the reference chemicals
prochloraz, 4-nonylphenol, fenarimol, econazole, dicofol, chrysin, aminoglutethimide and
ketoconazole. Generally, reference chemical concentrations ranging from 1 x1 0-10M to 1 x1 0-3M

resulted in sigmoidal dose response curves ranging from no inhibition (100 percent of control) to
almost full inhibition (approximately 0-5% percent of control), respectively. As expected, no
inhibition of aromatase activity was observed in the presence of atrazine or
dibenz(a,hjanthracene. The inclusion of Full Enzyme and Background Activity controls at the
beginning and end of each assay ensured that the conditions were constant throughout each
successful replicate test and that there was no background activity that might interfere with the
interpretation of the results. The inclusion of Positive and Negative controls at the beginning and
end of each assay demonstrated a reliable and reproducible response of the enzyme to a known
inhibitor and a known non-inhibitor of aromatase activity.

2.0 Introduction

2.1 Background

The Food Quality Protection Act of 1996 was enacted by Congress to authorize the EPA
to implement a screening program on pesticides and other chemicals found in food or water
sources for endocrine effects in humans. Thus, the U.S. EPA is implementing an Endocrine
Disruptor Screening Program (EDSP). In this program, comprehensive toxicological and
ecotoxicological screens and tests are being developed for identifying and characterizing the
endocrine effects of various environmental contaminants, industrial chemicals and pesticides.
The program's aim is to develop a two-tiered approach, e.g., a combination of in vitro and in vivo
mammalian and ecotoxicological screens (Tier 1) and a set of definitive in vivo tests (Tier 2) for
identifying and characterizing endocrine effects of pesticides, industrial chemicals and
environmental contaminants. Validation of the individual screens and tests is required, and the
Endocrine Disruptor Methods Validation Advisory Committee (EDMVAC) will provide advice and
counsel on the validation assays. The validation assays are currently being administered by
Battelle Memorial Institute.

Estrogens are sex steroid hormones that are necessary for female reproduction and
affect the development of secondary sex characteristics of females. Estrogens are
biosynthesized from cholesterol by a series of enzymatic steps, with the last step involving the
conversion of androgens into estrogens by the enzyme aromatase. Estrogen biosynthesis occurs
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primarily in the ovary in mature, premenopausal women. During pregnancy, the placenta is the
main source of estrogen biosynthesis. Small amounts of these hormones are also synthesized
by the testes in the male and by the adrenal cortex, the hypothalamus and the anterior pituitary in
both sexes. The major source of estrogens in both postmenopausal women and men occurs in
extraglandular sites, particularly in adipose tissue. One potential endocrine target for
environmental chemicals is the enzyme aromatase, which catalyzes the biosynthesis of
estrogens. An aromatase assay is proposed as one of the Tier 1 Screening Battery Alternate
Methods. A detailed literature review on aromatase was performed by the EDSP and
encompassed (1) searching the literature databases, (2) contacting individuals to obtain
information on unpublished research and (3) evaluating the literature and personal
communications (WA 2~7).

Aromatase is a cytochrome P450 enzyme complex responsible for estrogen biosynthesis
and converts androgens such as testosterone and androstenedione into the estrogens estradiol
and estrone, respectively. Aromatase is present in the ovary, placenta, uterus, testis, brain and
extraglandular adipose tissues. Two proteins, cytochrome P450arom and NADPH-cytochrome
P450 reductase, are necessary for enzymatic activity, and the enzyme complex is localized in the
smooth endoplasmic reticulum. The aromatase gene, designated CYP19, encodes the
cytochrome P450arom and consists of 10 exons, with the exact size of the gene exceeding
70 kilobases. Aromatase is also found in breast tissue, and the importance of intratumoral
aromatase and local estrogen production is being unraveled. Effective aromatase inhibitors have
been developed as therapeutic agents for estrogen-dependent breast cancer to reduce the
growth stimulatory effects of estrogens in breast cancer. Investigations on the development of
aromatase inhibitors began in the 1970s and have expanded greatly in the past three decades.

An in vitro aromatase assay could easily be utilized as a screening method in the Tier 1
Screening Battery to assess the potential effects of various environmental toxicants on aromatase
activity. Both in vitro subcellular (microsomal) assays and cell-based assays are available for
measuring aromatase activity. The in vitro subcellular assay using human placental microsomes
is commonly used to evaluate the ability of pharmaceuticals and environmental chemicals to
inhibit aromatase activity. In addition, human JEG-3 and JAR choriocarcinoma cell culture lines,
originally isolated from cytotrophoblasts of malignant recombinant tissues, have been used as in
vitro systems for measuring the effects of compounds on aromatase activity. These cell lines
have been utilized for investigations on the effects of agents in placental toxicology.

Numerous flavonoids and related phytoestrogen derivatives have been extensively
evaluated for their ability to inhibit aromatase activity for two primary reasons: (1) these natural
plant products can serve as possible leads for the development of new nonsteroidal aromatase
.inhibitors; and (2) humans and other animals are exposed to these agents through the diet. In
general, the flavonoids and related analogs demonstrate aromatase inhibition with IC50 values in
the micromolar range; however, these compounds lack both the potency and specificity of
aromatase inhibitors developed for breast cancer therapy. Several pesticides have also
demonstrated inhibition of aromatase activity in the human recombinant microsomal assay
system, with IC50 values for aromatase inhibition ranging from 0.04 IJM to greater than 50 IJM
(Final Detailed Review Paper on Aromatase, 2005).

The recombinant microsomal aromatase assay was recommended as the in vitro
aromatase screening assay to be included in the Tier 1 Screening Battery. This assay will detect
environmental toxicants that possess the ability to inhibit aromatase activity. Prevalidation
studies on placentalaromatase (WA 2c24) were conducted to optimize the miCrosomal aromatase
assay protocol for human placenta, demonstrate the utility of the microsomal assay to detect
known aromatase inhibitors and compare the performance of a recombinant microsomal assay
system. Concerns with this initial work involving high variability in some runs and partial inhibition
curves were addressed in a supplemental prevalidation study (WA 4-10). The recombinant
microsome aromatase assay was previously validated at WIL Research Laboratories using the
known aromatase inhibitor 4-hydroxyandrostenedione (4-0H ADSN) as a Positive control
(WIL-431010, WA 4-17, Task 3).
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2.2 Task Description and Objectives

WIL Research Laboratories, LLC (as one of the participating laboratories) has
demonstrated the responsiveness of the human recombinant microsomal aromatase assay to a
series of 10 reference chemicals: aminoglutethimide, ketoconazole, prochloraz, 4-nonylphenol,
dibenz(a,hjanthracene, econazole, fenarimol, chrysin, dicofol and atrazine. For inter- and
intra-laboratory variability assessment, each chemical was tested via three repetitions on each of
three days (replicates). Each replicate included Full Enzyme Activity controls, Background
Activity controls and Positive and Negative controls to support the validation of the human
recombinant microsomal aromatase assay. This report describes the intra-laboratory data for
WIL Research, LLC.

3.0 Materials and Methods

3.1 Substrate

The substrate for the aromatase assay was androstenedione (ASDN). Non-radiolabeled
and radiolabeled ASDN were used. The non-radiolabeled ASDN (Lot # 024K0809) was obtained
from Sigma (St. Louis, MO) by the Sponsor's Chemical Repository and was then distributed to
the participating laboratories. It had a reported purity of 100%. The radiolabeled
androstenedione ((1 ß- 3Hj-androstenedione, (3HjASDN, Lot # 3538-496), was obtained from
Perkin Elmer Life Science (Boston, MA) and had a reported specific activity of 25.30 Ci/mmol.
Radiochemical purity was reported by the supplier to be ;: 97%. Radiochemical purity was
assessed by high performance liquid chromatography (HPLC) by the lead laboratory and found to
be 97%. The results of this analysis are presented in the report contained in Appendix C.

A mixture of ASDN and (3HjASDN was made such that the final concentration of ASDN in
the assay was 100 nM, and each assay contained 0.1 ¡.Ci of tritium. This was accomplished by
preparing a 100-fold dilution of the radiolabeled stock in buffer. In addition, a 1 mg/mL solution of
ASDN in ethanol was prepared, and then dilutions of stock ASDN were made in buffer to a final
concentration of 1 ¡.g/mL. To make 8 mL of substrate solution (enough for 80 tubes), 4.5 mL of
the 1 ¡.g/mL solution of ASDN, 800 ¡.L of the (3HjASDN dilution and 2.7 mL buffer were
combined. For accuracy, the weight of each component added to the substrate solution was
recorded. To determine the specific activity of the ASDN substrate, aliquots of substrate solution
(ca 20 ¡.L, weighed) were combined with scintillation cocktail for radiochemical content analysis.

3.2 Reference and Control Chemicals

Reference chemicals were selected by the EPA to represent a range of aromatase
inhibitors and known non-inhibitors as described in the following table. The Sponsor's Chemical
Repository (CR) was responsible for chemistry activities required to perform this study. Their
responsibilities included chemical procurement, solubility, formulation stability assessment,
formulation preparation, formulation analysis and shipment of stock formulation to the
participating laboratories. These chemistry activities and results are described in the Sponsor's
Chemistry report which is submitted in conjunction with the intra laboratory report.
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aminoglutethimide

chrysin

dicofol

econazole (nitrate)

ketoconazole

atrazine

fenarimol

4-nonylphenol

prochloraz

dibenz (a,h) anthracene

Non-steroidal aromatase inhibitor

Potent flavonoid

Organochlorine

Potent imidazole anti-fungal

Weak imidazole anti-fungal

Affects aromatase gene expression; no aromatase inhibition

Pyrimidine fungicide

Affects Androgen Receptor/Estrogen Receptor;
no aromatase inhibition

Conazole fungicide

Known non-aromatase inhibitor; Ah receptor agonist

When reference chemicals arrived at WIL, they were assigned a unique identification
number (e.g. MET-XXXXY) which was recorded and dated on the log-in sheet as specified in WIL
Standard Operating Procedures. Also recorded on the log-in sheet were the label identification
information, quantity received, storage conditions, storage location and a physical description of
the materiaL. Any documents accompanying the shipment were filed. The following table
summarized reference chemical information, including the WIL identification number assigned.
The reference chemicals were numbered 1-10 by the CR and these same numeric designations
were used when the samples were coded prior to distribution to the participating laboratories.
This ensured that, for example, Chemical 1 was always the same chemical in each laboratory.

Each replicate tested the response of aromatase activity to the presence of eight
concentrations of a reference chemicaL. The reference chemicals were identified by the code
assigned by the CR prior to distribution to the assaying technicians to ensure that the replicates
were conducted blind for reference chemical identity. Each reference chemical in this task was
tested via three independent replicates. All three replicates for a given reference chemical were
conducted by the same technician. However, the same technician was not required to perform
the three replicates for all ten reference chemicals. Multiple reference chemicals were conducted
in a given day. Each replicate for a given reference chemical was conducted entirely
independently of the other replicates for that reference chemicaL. Thus, when multiple assays
were conducted on a given day by a single technician, those assays used different reference
chemicals. Reference chemicals were unblinded for data analysis and reporting.

Reference Chemical Information 

Vehicle
(used for

Stock chemical
Mfr. Molecular Solution dilution

Chemical name Chemical code Puritv CAS No. formuia M.W. IWIL 101 at Will Storaae
9S%

4-And rosten~4- 4-0H ASDN
99% S66-48-3 C19Hz603 302.4 MET- Ethanol -S'C01-3,17 -dione (Positive Control) 0300A Lot#

SWOO45

DMSO

Lindane Negative Control 99.6% S8-89-9 C6H6CI6 290.8 MET- Lot # -S'C0299A 2969A
46428
DMSO

Aminoglute- Reference
99% 12S-84-8 C13H16NzOz 232.3 MET- Lot # -S'Cthimide Chemical 1 0301A 2969A4

6428
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Reference Chemical Information 

Vehicle
(used for

Stock chemical
Mfr. Molecular Sol ution dilution

Chemical name Chemical code Purity CAS No. formula M.W. (WIL 10) at Will StoraQe
DMSO

Ketoconazole Reference ;099% 65277-
C26H2BChN404 531 .43

MET- Lot # -5aC
Chemical 2 42-1 0302A 2969A4

6428
DMSO

Prochloraz Reference
99.5%

67747-
C15H16CbN302 376.7 MET- Lot # 

RT
Chemical 3 09-5 0308A 2969A4

6428
DMSO

4-Nonylphenol Reference ;0 98.5% 104-40-5 C15H24O 220.4 MET- Lot # -5aC
Chemical 4 0319A 2969A4

6428
DMSO

Debenz(a,h)- Reference
97% 53-70-3 C22H14 278.35 MET- Lot # -5aCanthracene Chemical 5 1320A 2969A4

6428
DMSO

Fenarimol Reference
99% 60168-

C17H12CIiN2O 331.2 MET- Lot # 
RT

Chemical 6 88-9 0309A 2969A4
6428

DMSO

Econazole Reference 98% 24169- C1BH15CbN20- 444.7 MET- Lot # -5aC
Chemical 7 02-6 HN03 0313A 2969A4

6428
DMSO

Lot # 

Chrysin Reference 98.2- 480-40-0 C15H1004 254.2 MET- 2964A4
2-8aC

Chemical 8 101.4% 0314A 6428
and

44155
DMSO

Dicofol
Reference 96.5% 115-32-2 C14HgCI50 370.47

MET- Lot # -5aC
Chemical 9 0317A 2969A4

6428
DMSO

Atrazine Reference
98% 1912-24-

CBH14CIN5 215.69 MET- Lot # -5aC
Chemical 10 9 0318A 2969A4

6428

The Positive control (4-0H ASDN) was received as a 0.01 M stock solution in 95%
ethanoL. This solution was used to create a 5 X 10-6 M working stock solution by first diluting
10 ¡JL to 1 mL in 95% ethanol, then diluting again by adding 50 ¡JL of that solution to an additional
950 ¡JL of 95% ethanoL. Lindane was received as a 0.1 M stock solution in dimethylsulfoxide
(DMSO). The stock solution was diluted 100-fold (10 ¡JL in 1 mL DMSO) and then ten-fold
(100 ¡JL in 1 mL DMSO) to create a 1 x 10-4 M solution. The concentration of 4-0H ASDN was
determined from previous work assignments (WA 4-17 Task 3, WIL-431 01 0) and published
values (reviewed in WA 4-10). The concentration of lindane was chosen because it was in the
range of the concentration of reference chemicals, although no concentration was expected to
inhibit aromatase.

The reference chemicals were received as 0.01 M or 0.1 M stock solutions in DMSO. The
reference chemicals were diluted in DMSO according to the following schemes.
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Reference Chemical Dilutions - 0.01 M Stock Solution
(Chrysin, Ketoconazole, Dibenz(a,hjanthracene)

Reference Chemical Solution Target
Stock Solution Diluent Concentration Concentration

¡.L M (¡.L DMSO) (M) in Assay (M)

Concentration 1 200 1 X 10-2 0 1 x 10-2 1 x 1 0-4

Concentration 2 100 1 X 1 0-2 900 1 x 1 0-3 1 x 1 0-5

Concentration 3 500 1 X 1 0-3 500 5 x 1 0-4 5 x 1 0-6

Concentration 4 100 1 X 1 0-3 900 1 x 1 0-4 1 x 1 0-6

Concentration 5 100 1 x 1 0-4 900 1 x 1 0-5 1 x 10-7

Concentration 6 100 1 x 10-5 900 1 x 1 0-6 1 x 1 0-8

Concentration 7 100 1 x 10-6 900 1 x 10-7 1 x 1 0-9

Concentration 8 100 1 x 10-7 900 1 x 1 0-8 1 X 10-10

Reference Chemical Dilutions - 0.1 M Stock Solution
(Aminoglutethimide, Prochloraz, 4-Nonylphenol, Fenarimol, Econazole, Dicofol, Atrazine)

Reference Chemical Solution Target
Stock solution Diluent Concentration Concentration

¡.L M (¡.L DMSO) (M) in Assay (M)

Concentration 1 200 1 X 10-1 0 1 X 10-1 1 x 1 0-3

Concentration 2 100 1 X 10-1 900 1 x 1 0-2 1 x 1 0-4

Concentration 3 100 1 X 1 0-2 900 1 x 1 0-3 1 x 1 0-5

Concentration 4 100 1 X 1 0-3 900 1 x 1 0-4 1 x 10-6

Concentration 5 100 1 x 1 0-4 900 1 x 1 0-5 1 x 10-7

Concentration 6 100 1 x 1 0-5 900 1 x 1 0-6 1 x 1 0-8

Concentration 7 100 1 x 10-6 900 1 x 10-7 1 x 1 0-9

Concentration 8 100 1 x 10-7 900 1 x 1 0-8 1 X 10-10

After completion of the first replicate for each reference chemical, the data were reviewed and the
concentration of reference chemical used in the second and third replicates were adjusted to
better define the dose-response curve. The decision whether to adjust test concentrations was
made by the Study Director. The decision was based on the results from the first replicate with
the following guidelines in mind:

If insolubility was observed at the high concentration (10-3 M), then the highest
concentration for the second and third replicates was set at the highest
concentration that appeared to be soluble (limited to 10-4 or 10-5 M). The highest
concentration tested was never lower than 10-5 M.

When the highest concentration to be tested was lowered to 10-4 M, then mid-log
concentration(s) were added near the estimated IC50 based on the replicate one
results in order to keep eight concentrations in the test set.

The lowest concentration to be tested was 10-10 M.
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3.3 Microsomes

Human recombinant microsomes from baculovirus infected insect cells were received as
multiple frozen aliquots from RTllnternational, which acquired the microsomes from GenTest
(Human CYP19 + P450 Reductase SUPERSOMES™, Woburn, MA). Upon receipt, the sample
code numbers MET-0254A and MET-0307A were assigned. The accompanying information
sheets specified storage at -70 to -80°C. On the day of the assay, microsomes were thawed
rapidly in a 37 :t 1°C water bath, re-homogenized using a Potter Elvejhem homogenizer and then
kept on ice until used. Fresh aliquots of microsomes were used for each assay day. At no time
were microsome aliquots thawed, refrozen and thawed again for use. The supplier supplied
protein concentration was 4.9 mg/mL. The microsomes were diluted to approximately 0.008
mg/mL for use in the assay.

3.4 Other Assay Components

Assay Reagents - Information

Chemical Supplier WILID Lot Number

NADPH Sigma-Aldrich CP#05-77A,B 074K7057

Propylene glycol J.T. Baker CP#04-163 Y 41659

Sodium phosphate dibasic J.T Baker
CP#04-090 A11H37
CP#05-066 B14H25

Sodium phosphate monobasic J.T Baker CP#04-164 A28H21

Test/control vehicle A-
Sponsor MET-0304A #1 SW0045Ethanol, 95%

Test/control vehicle B -
MET-0303A#1 2969A46428

Dimethylsulfoxide (DMSO) Sponsor MET -0315A#1 2969A46428
MET -0316A#1 44155

3.4.1 NADPH

Nicotinamide adenine dinucleotide phosphate (NADPH, reduced form tetrasodium salt) is
a required cofactor for aromatase activity. As such, it was included in excess in the aromatase
assay. First, 0.05 g NADPH was weighed and transferred into a 10-mL volumetric flask to make
a 5 mg/mL solution in phosphate buffer (see Section 3.4.2). Adding 100 l.L of this NADPH
solution to the reaction mixture resulted in a final assay concentration of 0.3 mM. NADPH was
prepared fresh every assay day and was stored on ice until adding to the reaction mixture.

3.4.2 Assay Buffer

Sodium phosphate monobasic and sodium phosphate dibasic solutions (0.1 M each)
were combined to create a final 0.1 M pH 704 solution. The assay buffer Was stored refrigerated
for up to one month.

3.5 Protein Determination

The protein concentration of the microsome preparation was determined on each day of
use of the microsomes in the aromatase assay. Six standards were prepared ranging from
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approximately 5 to 250 i-g/mL. Five of the six standards (5-125 i-g protein/mL) were used to
generate the standard curve as the response of the assay is non-linear at 250 i-g protein/mL.
The protein standards were commercially made bovine serum albumin (BSA) standards obtained
from BioRad (Hercules, CA). QC standards (nominal protein concentrations of 10 and
100 i-g/mL) were prepared by the lead laboratory and distributed to each participating laboratory.
Each of these QC standards was run in duplicate with each run of the protein assay. Total
protein in standards, quality controls, and samples of the microsome preparation was analyzed
using a DC Protein Assay kit also purchased from BioRad. To a 200-i-L aliquot of unknown or
standard, 100 i-L of BioRad DC Protein Kit Reagent A was added and vortex mixed. Next,
800 i-L of BioRad DC Protein Kit Reagent B was added to each standard or unknown and the
samples were vortex mixed again. The samples were allowed to sit at room temperature for at
least 15 minutes to allow for color development. The absorbance values were stable for about
1 hour. Each sample (microsome sample, QC and standard) was transferred to an appropriately
labeled cuvette and the absorbance at 750 nm was measured using a spectrophotometer. The
protein concentration of the microsomal sample was determined by interpolation of the
absorbance value using the curve developed from the protein standards.

3.6 Cytochrome P450 Aromatase (CYP19) Activity

Aromatase activity was determined via an in vitro screening assay utilizing recombinant
microsomes supplied by RTllnternational. The assays were performed in 13 x 100 mm test
tubes. Each test tube was uniquely identified with replicate, repetition and group information
summarized in the table below as necessary to differentiate the tubes. In addition to tubes
containing reference chemical, Full Enzyme Activity controls (includes vehicle but no inhibitor)
and Background Activity controls (tubes contain no NADPH cofactor) were utilized to determine
100% and 0% activity, respectively. Positive controls utilizing the known aromatase inhibitor
4-hydroxyandrostenedione and the known non-inhibitor lindane were also included in the assay
design. The following table demonstrates the assay design with a 0.1 M stock of reference
chemicaL. The reference chemical concentrations were adjusted for 0.01 M reference chemical
stocks, as shown in Section 3.2. Following the first replicate, reference chemical concentrations
were adjusted at the discretion of the Study Director, as described in Section 3.2.

Sample type Repetitions Description Concentration
(test tubes) (M final)

Full Enzyme Activity Control 2 Complete assay" with reference chemical
N/A

vehicle control

Background Activity Control 2
Complete assay with reference chemical

N/Avehicle control omittng NADPH

Positive Control 2 Complete assay with positive control chemical
5 x 10-8

(4-0H ASDN) added
Negative Control 2

Complete assay with negative control
1 x 10-6chemical (lindane) added

Reference Chemical 1 
3

Complete assay with reference chemical
1 x 10.3Concentration 1 added

Reference Chemical 1
3 Complete assay with reference chemical

1 x 10-4Concentration 2 added
Reference Chemical 1 

3
Complete assay with reference chemical

1 x 10.5Concentration 3 added
Reference Chemical 1

3
Complete assay with reference chemical

1 x 10-6Concentration 4 added
Reference Chemical 1

3
Complete assay with reference chemical

1 x 10-7Concentration 5 added
Reference Chemical 1 

3
Complete assay with reference chemical

1 x 10-8Concentration 6 added
Reference Chemical 1 

3
Complete assay with reference chemical

1 x 10-9Concentration 7 added
Reference Chemical 1 

3
Complete assay with reference chemical

1 x 10-10Concentration 8 added
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Sample type Repetitions
Description Concentration

(test tubes) 1M final)
Reference Chemical 2

3 Complete assay with reference chemical
1 x 10-3Concentration 1 added

Reference Chemical 2
3 Complete assay with reference chemical

1 x 10-4Concentration 2 added
Reference Chemical 2

3
Complete assay with reference chemical

1 x 10-5Concentration 3 added
Reference Chemical 2

3 Complete assay with reference chemical
1 x 10-6Concentration 4 added

Reference Chemical 2
3 Complete assay with reference chemical

1 x 10-7Concentration 5 added
Reference Chemical 2

3
Complete assay with reference chemical

1 x 10-8Concentration 6 added
Reference Chemical 2

3 Complete assay with reference chemical
1 x 10.gConcentration 7 added

Reference Chemical 2
3 Complete assay with reference chemical

1 x 10-10Concentration 8 added
Full Enzyme Activity Control 2

Complete assay with reference chemical
N/A

vehicle control

Background Activity Control 2 Complete assay with reference chemical
N/Avehicle control omittng NADPH

Positive Control 2 Complete assay with positive control chemical
5 x 10-814-0H ASDNl added

Negative Control 2 Complete assay with negative control
1 x 10-6chemical Ilindanel- addeda = Complete assay includes buffer, propylene glycol, vehicle (used for preparation of reference chemical

sOlutionsl, microsomal protein, substrate and NADPH.
N/A = Not Applicable

Propylene glycol (100 ¡.L), 3H-ASDN substrate solution (100 ¡.L), NADPH (100 ¡.L,
excluded from Background Activity control) and vehicle or reference chemical (20 ¡.L) were added
to the appropriate test tube with buffer to make 1 mL total volume. Microsomes were diluted to
the appropriate concentration as detailed in Section 3.3. Both the reaction mixture and the
microsomes were incubated at 37 :t 1 °C independently for at least 5 minutes with shaking. After
the addition of 1 mL microsomes to the first test tube containing the reaction mixture, the
remaining assays were initiated at approximately 10 second intervals. Each assay was incubated
at 37 :t 1°C for 15 minutes. At the conclusion of the reaction time, tubes were quenched with 2.0
mL methylene chloride in the order in which microsomes had been added, one approximately
every 10 seconds. The tubes were vortex-mixed for approximately 5 seconds and placed on ice
until all tubes were quenched. The tubes were then vortex-mixed an additional 20-25 seconds.
The tubes were centrifuged for 10 minutes at approximately 162 x g to facilitate separation of the
organic and aqueous layers. The methylene chloride layer was removed and discarded; the
aqueous layers were extracted again with methylene chloride (2 mL). This extraction procedure
was performed one additional time. The aqueous layers were transferred to vials and duplicate
aliquots (500 ¡.L) were transferred to 20 mL liquid scintillation counting vials. Liquid scintillation
cocktail (Ultima Gold, Perkin Elmer, approximately 10 mL) was added to each counting vial and
shaken to mix the solution. Analysis of the samples was performed using a Beckman Coulter
LS6500 liquid scintillation counter (LSC).

Radiolabel found in the aqueous fractions represented 3H20 formed. One 3H20 molecule
was released per molecule of radiolabeled ASDN converted to estrogen in a stereospecific
reaction. Thus, the amount of estrogen product formed was determined by dividing the total
amount of 3H20 (in dpm) formed by the specific activity of the (3H)ASDN substrate (expressed in
dpm/nmol). Results are presented as the activity (velocity) of the enzyme reaction normalized
per mg protein. The activity of the enzyme reaction is expressed in nmol/mg protein/min. Activity
is also presented as percent of Full Enzyme Activity Control.

Each assay replicate was performed on the day shown in the following table. The same
technician performed each replicate for a given reference chemicaL. As discussed in Section 2.2,
study design and objectives were to be met by completing three repetitions with each reference
chemical on each of three replicate days.
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Assav Dates bv Technician
Replicate Date Technician

Aminoglutethimide Rep 1 7/21/2005 JG

Aminoglutethimide Rep 2 7/25/2005 JG

Aminoglutethimide Rep 3 7/27/2005 JG

Ketoconazole Rep 1 7/21/2005 JG

Ketoconazole Rep 2 7/25/2005 JG

Ketoconazole Rep 3 7/27/2005 JG

Prochloraz Rep 1 8/4/2005 TNB

Prochloraz Rep 2 8/8/2005 TNB

Prochloraz Rep 3 8/10/2005 TNB

4-Nonylphenol Rep 1 9/20/2005 JG

4-Nonylphenol Rep 2 9/23/2005 JG

4-Nonylphenol Rep 3 9/27/2005 JG

Dibenz(a,hjanthracene Rep 1 9/29/2005 TNB

Dibenz(a,hjanthracene Rep 2 10/3/2005 TNB

Dibenz(a,hjanthracene Rep 3 10/5/2005 TNB

Fenarimol Rep 1 8/4/2005 TNB

Fenarimol Rep 2 8/8/2005 TNB

Fenarimol Rep 3 8/10/2005 TNB

Econazole Rep 1 8/18/2005 JG

Econazole Rep 2 8/29/2005 JG

Econazole Rep 3 8/31/2005 JG

Chrysin Rep 1 8/18/2005 JG

Chrysin Rep 2 8/29/2005 JG

Chrysin Rep 3 8/31/2005 JG

Dicofol Rep 1 9/2/2005 TNB

Dicofol Rep 2 9/7/2005 TNB

Dicofol Rep 3 9/9/2005 TNB

Atrazine Rep 1 9/2/2005 TNB

Atrazine Rep 2 9/7/2005 TNB

Atrazine Rep 3 9/9/2005 TNB
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3.7 Data Analysis

Relevant data were entered into the latest version of the Microsoft(ß Excel spreadsheet
Aromatase_Master_ Versionx.y.xls (where x and y denote version number designation) supplied
by the sponsor for calculation of aromatase activity and percent of control. Each chemical's data
was saved as an individual replicate worksheet. For each reference chemical, three independent
replicates of the concentration response curve fit were performed.

For each replicate, two repeat tubes of the Full Enzyme Activity controls, the Background
Activity controls and the Positive and Negative controls were run prior to the varying
concentrations of the reference chemicaL. Also, two repeat tubes of each control were run
following the reference chemical tubes. Three repetitions (tubes) were prepared for each
concentration of the reference chemicaL.

The data recorded for each replicate included assay date, reference chemical
identification, number of concentrations tested, replicate, technician, reference chemical and log
chemical concentration, total DPM minus background DPM and calculated percent of Full
Enzyme Activity. The spreadsheet calculated DPM/mL for each aliquot of extracted aqueous
incubation mixture and average DPM/mL and total DPM for each total aqueous portion after
extraction. Total initial DPM was calculated by the multiplication of the volume of substrate
solution added to the incubation by the substrate solution radiochemical content (Average
DPM/mL) and yielded the total DPM present in the assay tube at initiation. Background DPM was
calculated as the average of the DPM present in the aqueous portion for the Background Activity
control tubes, and was subtracted from actual DPM for all samples to provide DPM for calculating
aromatase activity. This corrected DPM was then converted to nmol product formed by dividing
by the substrate specific activity (DPM/nmol). The activity of the enzyme reaction was expressed
in nmol/mg protein/min and was calculated by dividing the amount of estrogen formed (nmol) by
the product of mg microsomal protein used and the incubation time.

The average activity in the four background-corrected Full Enzyme Activity control
samples for a given Replicate was calculated. Percent of Full Enzyme Activity control remaining
in the presence of various reference chemical concentrations was calculated by dividing the
aromatase activity at a given concentration by the average Full Enzyme Activity control and
multiplying by 100. Thus, the average percent activity across the four Background Activity repeat
tubes was necessarily equal to 0 within each replicate and the average percent activity across the
four Full Enzyme Activity repeat tubes was necessarily equal to 100 within each replicate.
Although percent of control values ideally vary between 0% near high inhibitor concentrations and
100% near low inhibitor concentrations, individual experimental percent of control activity values
sometimes extended below 0% or above 100%.

In several instances, the percent of Full Enzyme Activity control values within a replicate
appeared to have an outlier. These values were subjected to a Q-test as described by Dean and
Dixon (1951). Briefly, with an n of 3, if the quotient of the difference between the outlier (X1) and
the next closest value (X2) and the range of values (W) exceed 0.94, the value could be rejected
with 90% confidence, as shown in the following equation:

(X2-X1) = Q.
W

Percent of control activity data was exported to Prism (GraphPad, San Diego) for curve
fittng. IC50 (öutput as EC50 in Prism and used interchangeably in this report) was calculated
using Prism (v. 4.02) software to fit the percent of control activity versus log concentration data to
a curve using the following equation:

Y = B + T-B
1 + 1 O(ii-X;-H.
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The response curve was fitted by non-weighted least squares nonlinear regression
analysis with

y =

X =

T =

B =

H =

IJ
=

percent of control activity in the inhibitor tube

logarithm (base 10) of the concentration

top of plateau

bottom of plateau

Hill slope, ß

log1QIC50 (IC50 is the concentration corresponding to percent of control

activity equal to 50%).

Concentration response models were fitted for each replicate test within each reference
chemicaL. Based on the results of the fit within each replicate the extent of aromatase inhibition
was summarized as top (T), bottom (B), log1QIC50 (IJ) and Hill slope (ß). The average values and
standard errors of T, B, log1QIC50, or ß and the replicate-to-replicate components of variation were
calculated based on one-way random effects analysis of variance model fits. The estimated T, B,
IJ and ß for a reference chemical were (weighted) means across the replicates. The estimated
overall standard errors were based on the standard errors within each replicate and the replicate-
to-replicate variability. The "Status" of each replicate of each response curve was classified as:

Complete curve - "inhibitor" - data were available up to at least 80% inhibition-
Calculated IC5o.

Incomplete curve - "presumed inhibitor" - Data were available up to at least 50%
inhibition but not beyond 80% inhibition - Calculated IC50.

Incomplete curve -"equivocal" - Data were available to between 20% and 50%
inhibition - Did not calculate IC5o.

"No inhibition" - No data were available above 20% inhibition - Did not calculate
IC50.

MicrosoftiB Excel using full floating decimal point calculations was used to determine
mathematical averages, standard deviations (sd), percent coeffcient of variation (%CV) and
standard errors of the mean (sem) in order to assess the arithmetic variation between repetitions
(within a single replicate) and between replicates. Calculations were performed on the data as
collected or as displayed or output by instruments, with no censoring for quantitation limits or
significant figures. Slightly different results can be expected if calculations are based on the
values as presented in the tables because some numbers have been rounded for display.

Within each replicate of each reference chemical, quadruplicate repetitions were made of
the Full Enzyme Activity control, Background Activity control and Negative and Positive control
tubes. Half the repetitions were performed at the beginning of the replicate and half at the end. If
the conditions were consistent throughout the replicate test, the activity in the control tubes at the
beginning of the sample set were equivalent to those at the end of the sample set. To assess
whether this was the case the control responses were adjusted for background DPM, divided by
the average of the (background adjusted) Full Enzyme Activity control values and expressed as
percent of control.

Three-factor mixed effects analysis of variance models were fitted, separately for the Full
Enzyme Activity control, the Background Activity control and the Positive and Negative control
tubes. The fixed effect factors in the analysis of variance were:
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reference chemical

portion (beginning or end)

portion by reference chemical interaction.

The random effects were:

replicate nested within reference chemical

portion by replicate within reference chemical interaction.

The residual error variation corresponded to repetition within reference chemical,
replicate and portion. Statistical analysis was performed on the data reported as 'percent of Full
Enzyme Activity control.' Because the average of repetitions for the Background Activity and Full
Enzyme Activity controls within a reference chemical and replicate were constrained to be 0 and
100 respectively, and the way in which "percent of control" is defined, the variation associated
with the reference chemical effect and the replication within reference chemical effect were both
necessarily constrained to be O.

If the daily replicates were in control, the portion main effect, the portion by reference
chemical interaction, and the portion by replicate within reference chemical interaction were non-
significant. If the portion by reference chemical interaction was significant, the nature of the effect
was assessed by comparing the portion effect (averaged across replicates) within each reference
chemical to the portion main effect. If the portion by replicate within reference chemical
interaction was significant, the nature of the effect was assessed by comparing the portion effect
within each replicate within a reference chemical to the portion effect averaged across replicates
within the same reference chemicaL. Simultaneity of inference was adjusted for by Bonferroni's
method.

3.8 Data Retention
The Sponsor has title to all documentation records, raw data, specimens or other work

product generated during the performance of the study. All work product generated by WIL
Research Laboratories, LLC, including raw paper data and pertinent electronic storage media,
are retained in the Archives at WIL Research Laboratories, LLC, as specified in the study
protocol. Data generated by BioSTAT Consultants, Inc. will be maintained in the archives at WIL
Research Laboratories, LLC. Data generated by the Sponsor will be maintained as defined in the
Sponsor's applicable standard operating procedures. Pertinent electronic storage media and the
original final report are retained in the Archives at WIL Research Laboratories, LLC, in
compliance with regulatory requirements.

4.0 Results

4.1 Radiochemical Purity
Purity Report: Appendix C

The radiochemical purity of the (3HjASDN was determined by RTllnternational to be
97%. The concentration and specific activity of the substrate was used to calculate the
aromatase activity in the assay following daily analysis of the assay substrate solution as detailed
in the following table.
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Assay Substrate Analysis Results
Assay

Radiochemical Substrate Substrate
Final solution

Replicate Radiochemical Radiochemical Stock
Concentration SpecificCode ID Concentration

(I1Ci/g)
(l1g/9) Activity

(ASDN + (dpm/nmol)3H ASDN)

Aminoglutethimide
(3Hj-ASDN CP #05-079 0.662 0.589 714672/Ketoconazole Rep 1

Aminoglutethimide
(3Hj-ASDN CP #05-079 0.616 0.574 681232/Ketoconazole Reo 2

Aminoglutethimide
(3Hj-ASDN CP #05-079 0.696 0.594 744847/Ketoconazole Reo 3

Prochloraz/ Fenarimol
(3Hj-ASDN CP #05-079 0.737 0.571 820400Rep 1

Prochloraz/ Fenarimol
(3Hj-ASDN CP #05-079 0.723 0.580 793140Rep2

Prochloraz/ Fenarimol
(3Hj-ASDN CP #05-079 0.749 0.573 831944Rep 3

4-Nonylphenol
(3Hj-ASDN CP #05-079 0.788 0.594 843711Rep 1

4-Nonylphenol
(3Hj-ASDN CP #05-079 0.794 0.589 857260Rep 2

4-Nonylphenol
(3Hj-ASDN CP #05-079 0.835 0.594 894166Rep 3

Dibenz(a, hjanthracene
(3Hj-ASDN CP #05-079 0.887 0.600 941145ReD 1

Dibenz(a,hjanthracene
(3Hj-ASDN CP #05-079 0.863 0.580 946063Rep2

Dibenz( a, hjanthracene
(3Hj-ASDN CP #05-079 0.858 0.596 914644Rep 3

Econazole/ Chrysin
(3Hj-ASDN CP #05-079 0.743 0.581 812761Rep 1

Econazole/ Chrysin
(3Hj-ASDN CP #05-079 1 .494 0.580 1636908Rep 2

Econazole/ Chrysin
(3H)-ASDN CP #05-079 0.727 0.591 781092Rep 3

Dicofol/ Atrazine Rep
eHj-ASDN CP #05-079 0.826 0.574 915025

1

Dicofol/ Atrazine Rep
(3Hj-ASDN CP #05-079 0.638 0.573 7073702

Dicofol/ Atrazine Rep
(3Hj-ASDN CP #05-079 0.802 0.575 8865323

4.2 Stock Formulation Analysis

Stock formulation analysis was performed by the sponsor. Briefly, solubility and
formulation analyses showed that the stock formulations provided to the laboratories for this study
were within the acceptance criteria for both average concentration and percent relative standard
deviation between analyses. The stock formulation analysis report will be included in the final
intralaboratory report (WA 4-17, Task 4) submitted to the EPA and will include the individual
reports from each individual lab.
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Reference Reference Stock
Test or Control Reference Stock Solution Solution

Chemical Chemical Chemical ChemicallD Concentration ExpirationAbbreviation Code
Date

4-Hydroxy
4-0H ASDN NA MET-0300A 3.02 mg/mL

12-17-05Androstenedione 0.01 M

Lindane (None) NA MET-0299A 29.08 mg/mL
12-16-05

0.1M

Aminoglutethimide AG 1 MET-0301A 23.2 mg/mL
8-28-050.1M

Ketoconazole KCZ 2 MET -0302A
5,31 mg/mL

8-28-050.01 M

Prochloraz PCZ 3 MET-0308A 37.67 mg/mL
9-26-050.1M

4-Nonylphenol NYP 4 MET-0319A 22.04 mg/mL
10-03-05

0.1M
Dibenz(a,hjan-

DBA 5 MET-0320A 2.78 mg/mL
10-03-05thracene 0.01M

Fenarimol FRM 6 MET -0309A
33.13 mg/mL

8-24-050.1M

Econazole ECZ 7 MET-0313A 44.5 mg/mL
10-3-05

0.1M

Chrysin CYN 8 MET-0314A 2.54 mg/mL
11-17-050.01 M

Dicofol DCF 9 MET-0317A 37.05 mg/mL
9-20-050.1M

Atrazine ATZ 10 MET-0318A 21.57 mg/mL
9-19-05

0.1M

4.3 Protein Analysis (Microsomes)

The protein concentration of the final microsomal dilution used in the aromatase assay
was determined on the day that the microsomes were used in the assay. The results of the daily
protein analysis are summarized in the following table.

Protein Analysis Results

Replicate Assay Date
Protein stock concentration

(mg/mL, measured)
Aminoglutethimide /Ketoconazole Rep 1 7/21/2005 5.043

Aminoglutethimide /Ketoconazole Rep 2 7/25/2005 4.138

Aminoglutethimide /Ketoconazole Rep 3 7/27/2005 4.587

Prochloraz/ Fenarimol Rep 1 8/4/2005 3.764
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Replicate Assay Date
Protein stock concentration

(mq/mL, measured)

Prochloraz/ Fenarimol Rep 2 8/8/2005 4.936

Prochloraz/ Fenarimol Rep 3 8/10/2005 5.664

4-Nonylphenol Rep 1 9/20/2005 8.449

4-Nonylphenol Rep 2 9/23/2005 5.677

4-Nonylphenol Rep 3 9/27/2005 6.222

Dibenz(a,h)anthracene Rep 1 9/29/2005 6.322

Dibenz(a,hjanthracene Rep 2 10/3/2005 7.748

Dibenz(a,hjanthracene Rep 3 10/5/2005 9.477

Econazole/ Chrysin Rep 1 8/18/2005 6.432

Econazole/ Chrysin Rep 2 8/29/2005 8.073

Econazole/ Chrysin Rep 3 8/31/2005 7.306

Dicofol/ Atrazine Rep 1 9/2/2005 9.532

Dicofol/ Atrazine Rep 2 9/72005 8.813

Dicofol/ Atrazine Rep 3 9/9/2005 7.309

Quality Control standards for protein assay were included. Inter-laboratory differences in protein
concentration could be a factor in varying aromatase activity between labs. The results from the
determination of protein concentration for 10 and 100 fJg/mL BSA standards are summarized as
follows.

Replicate Experimental fJg/mL BSA Experimental fJg/mL BSA
(10 fJg/mL target) (100 fJg/mL target)

Aminoglutethimide /Ketoconazole Rep 1 11 101

Aminoglutethimide /Ketoconazole Rep 1 9 98

Aminoglutethimide /Ketoconazole Rep 1 9 99

Prochloraz/ Fenarimol Rep 1 8 99

Prochloraz/ Fenarimol Rep 2 8 95

Prochloraz/ Fenarimol Rep 3 11 99

4-Nonylphenol Rep 1 14 101

4-Nonylphenol Rep 2 11 101
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Replicate Experimental ¡.g/mL BSA Experimental ¡.g/mL BSA
(10 ¡.g/m L target) (100 ¡.g/mL target)

4-Nonylphenol Rep 3 11 100

Dibenz(a,hjanthracene Rep 1 10 101

Dibenz(a,hjanthracene Rep 2 12 102

Dibenz(a,hjanthracene Rep 3 13 102

Econazole/ Chrysin Rep 1 13 102

Econazole/ Chrysin Rep 2 13 103

Econazole/ Chrysin Rep 3 15 87

Dicofol/ Atrazine Rep 1 17 98

Dicofol/ Atrazine Rep 2 15 102

Dicofol/ Atrazine Rep 3 10 103

AVERAGE 11.67 99.67

Standard Deviation 2.54 3.79

%CV 21.80 3.80

Percent of Expected Value 116.67 99.67

4.4 Control Aromatase Activity
Figure 1 a. Full Enzyme Activity Controls By Portion
Figure 1 b. Full Enzyme Activity -Difference In Percent Of Control Activity By Portion
Figure 2a. Background Activity Controls By Portion
Figure 2b. Background Activity -Difference In Percent Of Control Activity By Portion
Figure 3a. Positive Controls By Portion

Figure 3b. Positive Control Activity -Difference In Percent Of Control Activity By Portion
Figure 4a. Negative Controls By Portion

Figure 4b. Negative Control Activity -Difference In Percent Of Control Activity By Portion

Appendix D - Individual Replicate Spreadsheets

The Full Enzyme Activity controls percent of control and the Background Activity controls
percent of Full Enzyme Activity control were plotted across reference chemical and replicate
within reference chemical with plotting symbols distinguishing between beginning and end, and
with reference line 0% (Background Activity control) or 100% (Full Enzyme Activity control). The
Negative and Positive controls percent of control values were plotted in a similar manner with
reference lines at 100% and 50% of Full Enzyme Activity, respectively. These plots display the
extent of consistency across reference chemicals and replicates with respect to average value
and variability and provide comparisons of beginning versus end of each replicate. Additional
plots were prepared displaying the difference of the average of the first two percent of control
values (i.e., those based on the "beginning" tubes) and the average of the last two percent of
control values (i.e., those based on the "end" tubes) (beginning minus end) across reference
chemicals and replicates within reference chemicals. Each plot has a reference line of O.
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As shown in the following table, the percent coefficient of variation (%CV) within each
replicate within each reference chemical was less than 10%. By contrast, the inter-assay
variability within a reference chemical averaged 25%. This value excludes prochloraz and
fenarimol, as Replicate 2 for these chemicals had negligible enzyme activity indicating that the
enzyme was inactive. Plotting the Full Enzyme Activity controls by portion revealed that the
beginning values were frequently higher than the ending enzyme activity values. Plotting the
difference between beginning and ending portion (Figure 1 b) revealed that in fourteen of eighteen
cases, the activity in the beginning portion was higher than the activity in the ending portion. This
will be evaluated for statistical significance in Section 4.7.

Full Enzyme Activity Control Aromatase Activity - Aminoglutethimide/ Ketoconazole

Beginning End Within Replicate
Overall Mean OverallReplicate (nmol/mg (nmol/mg Mean %CV
(:: sd, sem) %CVprotein/min) protein/min) (:: sd, sem)

1 0.409 0.381 0.395
4.21

(0.017,0.008)

2 0.895 0.864 0.880 3.37 0.593
36.78

(0.030, 0.015) (0.218, 0.063)

3 0.520 0.488 0.504 4.66
(0.023, 0.012)

Full Enzyme Activity Control Aromatase Activity - Prochloraz/Fenarimol

Beginning End Within Replicate
Overall Mean OverallReplicate (nmol/mg (nmol/mg Mean %CV
(:t sd, sem) %CVprotein/min) protein/min) (:: sd, sem)

1 0.478 0.430 0.446
6.61

(0.030,0.017)

2 0.018 0.017 0.017
4.48 0.279 74.80

(0.001, 0.000) (0.209, 0.063)

3 0.433 0.397 0.415
5.90

(0.024,0.012)
Full Enzyme Activity Control Aromatase Activity - 4-Nonylphenol

Beginning End Within Replicate
Overall Mean OverallReplicate (nmol/mg (nmol/mg Mean %CV
(:: sd, sem) %CVprotein/min) protein/min) (:t sd, sem)

1 0.242 0.243 0.242
3.83

(0.009, 0.005)

2 0.312 0.324 0.318
2.81 0.321

21.71
(0.009, 0.004) (0.070, 0.020)

3 0.417 0.390 0.404
4.29

(0.017, 0.009)
Full Enzyme Activity Control Aromatase Activity - Dibenz(a,hjanthracene

Beginning End Within Replicate
Overall Mean OverallReplicate (nmol/mg (nmol/mg Mean %CV
(:t sd, sem) %CVprotein/min) protein/min) (:: sd, sem)

1 0.332 0.336 0.334
3.43

(0.011, 0.006)

2 0.256 0.256 0.256
1.42

0.271
18.74

(0.004, 0.002) (0.051,0.015)

3 0.237 0.207 0.222
9.71

(0.022, 0.011)
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Full Enzyme Activity Control Aromatase Activity - Econazole/Chrysin

Beginning End Within Replicate
Overall Mean OverallReplicate (nmol/mg (nmol/mg Mean %CV
(:t sd, sem) %CVprotein/min) protein/min) (:t sd, sem)

1 0.403 0.383 0.393
3.42

(0.013, 0.007)

2 0.300 0.261 0.281
8.31

0.321
17.40

(0.023,0.012) (0.056,0.016)

3 0.305 0.274 0.289
6.22

(0.018, 0.009)

Full Enzyme Activity Control Aromatase Activity - Dicofol/Atrazine

Beginning End Within Replicate
Overall Mean OverallReplicate (nmol/mg (nmol/mg Mean %CV
(:t sd, sem) %CVprotein/min) protein/min) (:t sd, sem)

1 0.239 0.237 0.238
0.71

(0.002,0.001)

2 0.195 0.185 0.190
3.24 0.255 24.89

(0.006, 0.003) (0.063, 0.018)

3 0.340 0.330 0.335
3.84

(0.013, 0.006)

Positive Enzyme Activity Control Aromatase Activity - Aminoglutethimide/Ketoconazole

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.213 0.175 0.194
11.71

(0.023, 0.011)
0.322 0.255

2 0.342 0.303
(0.024, 0.012)

7.47 (0.059, 23.27

0.248 0.017)
3 0.271 0.225

(0.027, 0.013)
10.88

Positive Enzyme Activity Control Aromatase Activity - Prochloraz/Fenarimol

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.238 0.213 0.225
7.39

(0.017, 0.008)
0.017 0.156

2 0.018 0.017
(0.001, 0.000)

3.78 (0.103, 66.21

0.226 0.030)
3 0.239 0.212

(0.018, 0.009)
7.85
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Positive Enzyme Activity Control Aromatase Activity - 4-Nonylphenol

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.119 0.114 0.116
6.10

(0.007, 0.004)
0.166 0.161

2 0.168 0.165
(0.002,0.001) 1.35 (0.036, 22.60

0.200 0.011)
3 0.204 0.196

(0.006, 0.003)
2.99

Positive Enzyme Activity Control Aromatase Activity - Dibenz(a,hjanthracene

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.161 0.165 0.163
8.57

(0.014, 0.007)
0.125 0.134

2 0.129 0.121
(0.005, 0.002)

3.95 (0.023, 17.06

0.115 0.007)
3 0.118 0.112

(0.004, 0.002)
3.74

Positive Enzyme Activity Control Aromatase Activity - Econazole/Chrysin

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.190 0.175 0.183
4.75

(0.009, 0.004)
0.136 0.156

2 0.147 0.125
(0.014,0.007) 10.31 (0.023, 14.48

0.150 0.007)
3 0.157 0.143

(0.008, 0.004) 5.49

Positive Enzyme Activity Control Aromatase Activity - Dicofol/Atrazine

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.124 0.113 0.118
5.58

(0,007, 0.003)
0.105 0.131

2 0.108 0.102
(0.003, 0.002)

2.97 (0.030, 22.55

0.170 0.009)
3 0.173 0.166

(0.004, 0.002)
2.50
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Negative Enzyme Activity Control Aromatase Activity - Aminoglutethimide/Ketoconazole

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.384 0.341 0.362
7.49

(0.027,0.014)
0.831 0.564

2 0.881 0.782
(0.063,0.031)

7.54 (0.210, 37.18

0.498 0.061)
3 0.528 0.468

(0.035, 0.018)
7.05

Negative Enzyme Activity Control Aromatase Activity - Prochloraz/Fenarimol

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.473 0.418 0.445
7.49

(0.033,0.017)
0.017 0.295

2 0.017 0.017
(0.000, 0.000)

2.01 (0.206, 69.87

0.423 0.060)
3 0.433 0.412

(0.013, 0.006)
3.04

Negative Enzyme Activity Control Aromatase Activity - 4-Nonylphenol

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.247 0.223 0.235
5.86

(0.014, 0.007)
0.321 0.318

2 0.325 0.317
(0.006, 0.003)

1.88 (0.070, 22.11

0.399 0.020)
3 0.404 0.394

(0.009, 0.004)
2.14

Negative Enzyme Activity Control Aromatase Activity - Dibenz(a,hjanthracene

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.275 0.308 0.291
21.15

(0.062,0.031)
0.251 0,256

2 0.258 0.245
(0.012, 0.006)

4.75 (0.044, 17.18

0.225 0.013)
3 0.233 0.216

(0.011, 0.005)
4.68
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Negative Enzyme Activity Control Aromatase Activity - Econazole/Chrysin

Beginning
End Within Replicate

Overall Mean OverallReplicate (nmol/mg
(nmol/mg

Mean %CV
(:tsd, sem) %CVprotein/min)

protein/min) (:tsd, sem)

1 0.368 0.350 0.359
3.63(0.013,0.007)

0.265 0.288
2 0.280 0.249

(0.019, 0.009)
7.12 (0.055, 19.11

0.240 0.016)
3 0.250 0.231

(0.012,0.006)
5.20

Negative Enzyme Activity Control Aromatase Activity - Dicofol/Atrazine

Beginning
End

Within Replicate
Overall Mean OverallReplicate (nmol/mg

(nmol/mg
Mean %CV

(:tsd, sem) %CVprotein/min)
protein/min) (:tsd, sem)

1 0.247 0.223 0.235
6.64(0.016,0.008)

0.182 0.247
2 0.187 0.176

(0.006, 0.003)
3.43 (0.062, 25.33

0.324 0.018)
3 0.338 0.309

(0.018, 0.009)
5.49

Background Activity controls were conducted in duplicate at the beginning and end of
each assay. Figure 2a (Background Activity Controls By Portion) presents the individual
Background Activity values as the percent of control values from each replicate and a graphical
representation of the data. The aromatase activity in these control samples was negligible,
indicating that there was no background activity (potentially caused by nonspecific turnover of
reactant to product, or unintentional NADPH contamination) that might interfere with the
interpretation of the results. For all replicates except the prochloraz and fenarimol Replicate 2,
dicofol/atrazine Replicate 1 (all) and Replicate 2 (beginning), the Background Activity was only -
0.1 % to 0.1 % of the Full Enzyme Activity. In addition, there were negligible differences between
the beginning and end Background Activity values per replicate, indicating that the conditions
were constant throughout each replicate test (see Appendix D, Individual Replicate
Spreadsheets). In addition, there was a negligible difference by portion across replicates, as
illustrated by Figure 2b. An equal number of replicates had higher values in the beginning versus
the end, and vice versa.

Positive and Negative controls were also included, divided evenly between the beginning
and end of each assay. Positive controls contained the known aromatase inhibitor 4-0H ASDN.
The 4-0H ASDN concentration used was expected to inhibit 50% of the enzyme activity (IC5o).
Negative controls contained lindane, a chemical known for its inability to inhibit aromatase
activity. Figures 3a-b and 4a-b illustrate the Positive and Negative control results, respectively,
across all ten reference chemicals. The Positive and Negative controls behaved as expected,
with an average inhibition in the Positive Gontrols of 49.1 %, excepting the prochloraz and
fenarimol data whose controls were affected by compromised enzyme activity. The portion effect
was negligible (51.6% of Full Enzyme Activity at the beginning, and 47.2% at the end, again
excepting the prochloraz and fenarimol data). The average Negative Control data was 96.09% of
the Full Enzyme Activity, closely approaching the expected 100% value. As in the Positive
Controls, a negligible portion effect was present (98.7% at the beginning versus 91.9% at the
end, excluding prochloraz and fenarimol data).
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4.5 Reference Chemical Aromatase Activity
Figure 5a-e - Concentration Response Curves - Aminoglutethimide
Figure 6a-e - Concentration Response Curves - Ketoconazole
Figure 7a-e - Concentration Response Curves - Prochloraz
Figure 8a-e - Concentration Response Curves - 4-Nonylphenol
Figure 9a-e - Concentration Response Curves - Dibenz(a,hjanthracene
Figure 1 Oa-e - Concentration Response Curves - Fenarimol
Figure 11a-e - Concentration Response Curves - Econazole
Figure 12a-e - Concentration Response Curves - Chrysin
Figure 13a-e - Concentration Response Curves - Dicofol
Figure 14a-e - Concentration Response Curves - Atrazine

Ten reference chemicals were tested for aromatase inhibition over at least eight
concentrations. Increasing the concentration of the reference chemical generally inhibited
aromatase activity in a dose responsive manner. Low intra-assay variability was generally
characterized by a coeffcient of variance of less than 10% across triplicate samples (tubes) at all
concentrations and replicates, except at the highest inhibitor concentrations, which resulted in
percent of control activities near 0%. Small deviations in small results can result in large error
terms (large %CV), for example the first prochloraz replicate had unusually high variability at the
highest concentrations, as did econazole. For all the replicates, outliers were rejected with a 90%
confidence level using the Q-test described by Dean and Dixon (1951). For this report, no
outliers were detected. Decreasing concentrations of reference chemical resulted in decreased
inhibition of aromatase activity characterized by increased percent of control activity for all
chemicals shown to be inhibitors of aromatase. This inhibition was characterized by a sigmoidal
dose response (See Figures 5-14). Complete curves (inhibition in the full range of approximately
0-100%) were obtained for 8 of the 10 chemicals. Dibenz(a,hjanthracene and atrazine did not
inhibit aromatase. The daily fluctuation in Full Enzyme Activity discussed in Section 4.4 did not
affect the percent inhibition, or the shape or fit of the dose-response curve, because the data are
reported as a percent of control activity.

Reference Chemical Aromatase Activity - Percent of Full Enzyme Activity Control

Reference Log Percent of Control Overall

Chemical Rep (reference
Tube 1 Tube 2 Tube 3 Mean sd %CVchemicalj sem

AG 1 -10 101.52 100.83 106.88 103.08 3.31 1.91 3.21
AG 1 -9 102.64 106.12 101.09 103.28 2.58 1.49 2.49
AG 1 -8 104.77 105.08 103.71 104.52 0.72 0.41 0.69
AG 1 -7 99.94 104.98 105.28 103.40 3.00 1.73 2.90
AG 1 -6 101.36 100.82 101.00 101.06 0.27 0.16 0.27
AG 1 -5 88.51 89.96 86.33 88.27 1.83 1.05 2.07
AG 1 -4 43.25 41.47 42.31 42.34 0.89 0.51 2.10
AG 1 -3 5.69 5.71 5.63 5.68 0.04 0.02 0.73
AG 2 -9 99.22 97.13 99.44 98.60 1,27 0.74 1.29
AG 2 -7 103.26 101.40 102.16 102.27 0.94 0.54 0.91
AG 2 -6 99.82 95.84 101.54 99.07 2.92 1.69 2.95
AG 2 ~5 81.17 79.95 81.50 80.87 0.82 0.47 1.01
AG 2 -4.3 48.68 47.38 45.94 47.33 1.37 0.79 2.90
AG 2 -4 32.30 32.98 34.67 33.32 1.22 0.70 3.66
AG 2 -3.3 9.01 8.90 9.01 8.97 0.06 0.04 0.71
AG 2 -3 3.77 3.59 3.82 3.73 0.12 0.07 3.25
AG 3 -9 103.31 101.28 103.48 102.69 1.22 0.71 1.19
AG 3 -7 103.25 98.87 106.71 102.94 3.93 2.27 3.82

NA = Not Applicable. Cannot divide by zero to calculate %CV.
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Reference Chemical Aromatase Activity - Percent of Control

Reference Log Percent of Control Overall

Chemical Rep (reference
Tube 1 Tube 2 Tube 3 Mean sd %CVchemicalj sem

AG 3 -6 102.18 99.53 101.87 101.19 1.45 0.84 1.43
AG 3 -5 91.17 89.58 90.17 90.31 0.80 0.46 0.89
AG 3 -4.3 62.08 58.51 64.60 61.73 3.06 1.77 4.96
AG 3 -4 45.63 45.67 44.46 45.25 0.69 0.40 1.52
AG 3 -3.3 14.24 14.10 14.49 14.28 0.20 0.11 1.38
AG 3 -3 6.20 6.32 6.07 6.20 0.13 0.07 2.02

KCZ 1 -10 99.04 97.79 96.97 97.93 1.04 0.60 1.06
KCZ 1 -9 98.05 100.37 101.36 99.93 1.70 0.98 1.70
KCZ 1 -8 95.91 99.18 1 00.00 98.36 2.16 1.25 2.20
KCZ 1 -7 72.70 78.46 82.57 77.91 4.96 2.86 6.36
KCZ 1 -6 30.48 30.19 30.49 30.39 0.17 0.10 0.56
KCZ 1 -5.3 8.29 8.27 8.26 8.27 0.02 0.01 0.18
KCZ 1 -5 4.34 3.90 4.39 4.21 0.27 0.16 6.40
KCZ 1 -4 0.42 0.32 0.36 0.37 0.05 0.03 13.73
KCZ 2 -10 99.52 95.20 94.36 96.36 2.77 1.60 2.87
KCZ 2 -9 101.03 96.53 100.88 99.48 2.56 1.48 2.57
KCZ 2 -8 99.83 78.93 105.51 94.76 14.00 8.08 14.77
KCZ 2 -7 74.48 70.64 74.86 73.33 2.33 1.35 3.18
KCZ 2 -6 23.32 15.27 23.98 20.86 4.85 2.80 23.25
KCZ 2 -5.3 6.05 3.81 5.91 5.26 1.25 0.72 23.87
KCZ 2 -5 3.02 3.08 3.04 3.05 0.03 0.02 1.00
KCZ 2 -4 0.26 0.31 0.28 0.28 0.03 0.01 8.88
KCZ 3 -10 100.50 95.36 99.11 98.32 2.66 1.54 2.70
KCZ 3 -9 102.23 96.84 98.55 99.21 2.75 1.59 2.78
KCZ 3 -8 93.85 97.58 100.22 97.22 3.20 1.85 3.29
KCZ 3 -7 84.64 83.21 84.23 84.03 0.74 0.43 0.88
KCZ 3 -6 37.23 35.58 35.52 36.11 0.97 0.56 2.69
KCZ 3 -5.3 9.98 10.81 10.52 10.44 0.42 0.24 4.04
KCZ 3 -5 5.28 5.43 5.42 5.38 0.08 0.05 1.56
KCZ 3 -4 0.51 0.49 0.48 0.49 0.02 0.01 3.10

PCZ 1 -10 1 06.4 7 110.31 109.74 108.84 2.07 1.20 1.90
PCZ 1 -9 101.50 108.31 107.99 105.93 3.84 2.22 3.63
PCZ 1 -8 72,72 79.92 84.03 78.89 5.72 3.31 7.26
PCZ 1 -7 22.91 23.75 24.40 23.69 0.75 0.43 3.15
PCZ 1 -6 3.22 3.41 3.63 3.42 0.21 0.12 6.00
PCZ 1 -5 0.35 0,56 0.30 0.40 0.14 0.08 34.21
PCZ 1 -4 0.13 0.42 0.10 0.22 0.18 0.10 81.57
PCZ 1 -3 0.17 0.05 0.02 0.08 0.08 0.05 99.22
PCZ 2 -10 100.74 99.04 100.01 99.93 0.85 0.49 0.85
PCZ 2 -9 103.27 99.19 1 06.96 103.14 3.89 2.24 3.77
PCZ 2 -8,52 107.59 100.45 107.33 105.12 4.05 2.34 3.85
PCZ 2 -8 99.06 96.80 111.57 1 02.48 7.96 4.59 7.76
PCZ 2 -7.52 100.68 97.31 99.40 99.13 1.70 0.98 1.72
PCZ 2 -7 97.58 92.58 103.43 97.86 5.43 3.14 5.55
PCZ 2 -6 53.19 54.83 51.19 53.07 1.82 1.05 3.44

NA = Not Applicable. Cannot divide by zero to calculate %CV.
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Reference Chemical Aromatase Activity - Percent of Control

Reference Log Percent of Control Overall

Chemical Rep (reference
Tube 1 Tube 2 Tube 3 Mean sd %CVchemicalj sem

PCZ 2 -5 12.70 12.23 9.69 11.54 1.62 0.93 14.03
PCZ 3 -10 108.73 100.24 107.79 105.59 4.65 2.69 4.41
PCZ 3 -9 105.72 106.45 101.67 104.61 2.58 1.49 2.46
PCZ 3 -8.52 96.61 98.07 95.46 96.71 1.31 0.76 1.35
PCZ 3 -8 85.13 76.16 76.90 79.40 4.98 2.87 6.27
PCZ 3 -7.52 53.30 57.29 53.90 54.83 2.15 1.24 3.92
PCZ 3 -7 24.30 22.24 26.10 24.21 1.93 1.12 7.98
PCZ 3 -6 3.93 3.51 3.52 3.65 0.24 0.14 6.56
PCZ 3 -5 0.50 0.40 0.34 0.41 0.08 0.05 19.56

NYP 1 -10 98.35 97.93 96.66 97.65 0.88 0.51 0.90
NYP 1 -9 99.35 98.11 101.68 99.71 1.81 1.05 1.82
NYP 1 -8 99.48 100.89 100.35 100.24 0.71 0.41 0.71
NYP 1 -7 93.69 101.09 95.72 96.83 3.82 2.21 3.95
NYP 1 -6 99.35 99.15 95.06 97.85 2.42 1.40 2.47
NYP 1 -5 74.38 69.62 44.86 62.95 15.85 9.15 25.18
NYP 1 -4 1.51 1.50 1.66 1.56 0.09 0.05 5.76
NYP 1 -3 0.21 0.17 0.16 0.18 0.03 0.02 14.70
NYP 2 -9 104.02 104.03 85.99 98.01 10.41 6.01 10.62
NYP 2 -8 105.33 103.86 101.20 103.46 2.09 1.21 2.02
NYP 2 -7 105.54 107.32 105.75 106.20 0.97 0.56 0.92
NYP 2 -6 100.75 100.47 101.38 100.87 0.47 0.27 0.46
NYP 2 -5 72.13 73.46 69.52 71.70 2.00 1.16 2.80
NYP 2 -4.3 11.20 9.42 10.39 10.34 0.89 0.51 8.62
NYP 2 -4 1.78 1.78 1.96 1.84 0.10 0.06 5.65
NYP 2 -3 0.13 0.09 0.07 0.10 0.03 0.02 31.60
NYP 3 -9 95.18 94.43 94.43 94.68 0.43 0.25 0.46
NYP 3 -8 92.92 91.05 96.29 93.42 2.66 1.53 2.84
NYP 3 -7 96.71 95.60 95.69 96.00 0.62 0.36 0.64
NYP 3 -6 95.59 95.12 95.27 95.33 0.24 0.14 0.25
NYP 3 -5 65.20 71.21 70.00 68.80 3.18 1.84 4.62
NYP 3 -4.3 13.36 14.86 13.66 13.96 0.79 0.46 5.69
NYP 3 -4 1.99 1.97 1.96 1.97 0.02 0.01 0.77
NYP 3 -3 0.17 0.07 0.14 0.13 0.05 0.03 40.51

DBA 1 -10 101.38 101.91 104.25 102.51 1.53 0.88 1.49
DBA 1 -9 104.29 105.43 104.93 104.88 0.57 0.33 0.54
DBA 1 -8 103.12 105.66 103.21 104.00 1.44 0.83 1.39
DBA 1 -7 102.24 95.61 59.63 85.83 22.93 13.24 26.71
DBA 1 -6 104.54 104.08 99.73 102.78 2.65 1.53 2.58
DBA 1 -5.3 104.55 102.40 102.55 103.17 1.20 0.69 1.16
DBA 1 -5 109.92 100.07 97.01 102.33 6.75 3.89 6.59
DBA 1 -4 101.35 92.91 86.25 93.50 7.57 4.37 8.09
DBA 2 -10 108.87 101.74 107.86 106.16 3.86 2.23 3.63
DBA 2 -9 101.39 105.23 103.14 103.25 1.92 1.11 1.86
DBA 2 -8 106.26 105.28 106.26 105.93 0.57 0.33 0.53
DBA 2 -7 99.28 100.97 104.35 101.53 2.58 1.49 2.54

NA = Not Applicable. Cannot divide by zero to calculate %CV.
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Reference Chemical Aromatase Activity - Percent of Control

Reference Log Percent of Control Overall

Chemical Rep (reference
Tube 1 Tube 2 Tube 3 Mean sd %CVchemicalj sem

DBA 2 -6 105.20 104.82 101.92 103.98 1.79 1.04 1.73
DBA 2 -5.3 102.46 102.00 106.87 103.78 2.69 1.55 2.59
DBA 2 -5 104.55 105.23 103.55 104.44 0.85 0.49 0.81
DBA 2 -4 94.83 98.41 95.08 96.11 2.00 1.15 2.08
DBA 3 -10 105.85 91.31 108.10 101.75 9.11 5.26 8.96
DBA 3 -9 100.18 105.53 105.26 103.66 3.01 1.74 2.91
DBA 3 -8 107.58 103.15 109.93 106.89 3.44 1.99 3.22
DBA 3 -7 103.38 96.78 93.27 97.81 5.13 2.96 5.25
DBA 3 -6 102.14 108.15 107.80 106.03 3.37 1.95 3.18
DBA 3 -5.3 105.69 105.09 106.93 105.90 0.94 0.54 0.89
DBA 3 -5 101.99 104.32 103.13 103.15 1.17 0.67 1.13
DBA 3 -4 95.67 99.55 97.68 97.63 1.94 1.12 1.99

FRM 1 -10 98.11 98.51 100.23 98.95 1.13 0.65 1.14
FRM 1 -9 98.25 1 04.4 7 103.72 102.15 3.40 1.96 3.32
FRM 1 -8 102.41 106.48 102.46 103.78 2.34 1.35 2.25
FRM 1 -7 100.58 100.65 101.70 100.98 0.63 0.36 0.62
FRM 1 -6 86.54 86.58 92.99 88.70 3.71 2.14 4.19
FRM 1 -5 37.77 39.86 38.24 38,62 1.10 0.63 2.84
FRM 1 -4 5.30 5.99 6.43 5.91 0.57 0.33 9.64
FRM 1 -3 0.60 0.95 1.21 0.92 0.31 0.18 33.27
FRM 2 -9 98.42 102.75 96.27 99.15 3.30 1.91 3.33
FRM 2 -7 101.82 102.56 97.25 100.54 2.88 1.66 2.86
FRM 2 -6 93.37 93.61 102.04 96.34 4.94 2.85 5.13
FRM 2 -5.52 96.68 100.88 90,74 96.10 5.09 2.94 5.30
FRM 2 -5 99.63 98.85 102.23 100.24 1.77 1.02 1.77
FRM 2 -4.52 90.44 87.23 95.06 90.91 3.94 2.27 4.33
FRM 2 -4 66.40 72.18 72.80 70.46 3.53 2.04 5.01
FRM 2 -3 23.86 24.17 20.40 22.81 2.09 1.21 9.18
FRM 3 -9 79.89 91.85 91.66 87.80 6.85 3.96 7.80
FRM 3 -7 92.50 96.35 95.76 94.87 2.07 1.20 2.19
FRM 3 -6 85.21 85.28 84.35 84.95 0.52 0.30 0.61
FRM 3 -5.52 67.90 66.12 66.88 66.97 0.89 0.52 1,33
FRM 3 -5 36.91 40.94 38.06 38.64 2.08 1.20 5.37
FRM 3 -4.52 24.22 19.46 17.79 20.49 3.34 1.93 16.28
FRM 3 -4 5.82 4.57 7.07 5.82 1.25 0.72 21.48
FRM 3 -3 0.15 1.02 1.05 0.74 0.51 0.30 69.08

ECZ 1 -10 98.09 97.38 100.30 98.59 1.52 0,88 1.54
ECZ 1 -9 73.62 71.77 73.42 72.94 1.02 0.59 1.39
ECZ 1 -8 16.27 15.40 15.15 15.61 0.59 0.34 3.77
ECZ 1 -7 1.68 1.78 1.66 1.71 0.06 0.04 3.77
ECZ 1 -6 0.20 0.15 0.22 0.19 0.04 0.02 18.98
ECZ 1 -5 0.02 -0.02 -0.01 0.00 0.02 0.01 -624.50
ECZ 1 -4 0.12 -0.09 -0.03 0.00 0.11 0.06 NA
ECZ 1 -3 0.05 -0.02 -0.01 0.01 0.04 0.02 567.89
ECZ 2 -10 98.17 96.72 96.14 97.01 1.05 0.60 1.08

NA = Not Applicable. Cannot divide by zero to calculate %CV.
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Reference Chemical Aromatase Activitv - Percent of Control

Reference Log Percent of Control Overall

Chemical Rep (reference
Tube 1 Tube 2 Tube 3 Mean sd %CVchemical) sem

ECZ 2 -9.52 93.45 92.20 90.68 92.11 1.39 0.80 1.51
ECZ 2 -9 72.84 74.05 73.49 73.46 0.61 0.35 0.82
ECZ 2 -8.52 42.50 38.34 43.52 41 .45 2.74 1.58 6.62
ECZ 2 -8 16.40 15.53 16.33 16.09 0.48 0.28 3.00
ECZ 2 -7 1.90 1.90 1.83 1.88 0.04 0.02 2.15
ECZ 2 -6 0.28 0.23 0.19 0.23 0.05 0.03 19.33
ECZ 2 -5 0.11 0.05 -0.02 0.05 0.07 0.04 139.42
ECZ 3 -10 102.18 97.15 101.99 100.44 2.85 1.65 2.84
ECZ 3 -9.52 95.88 96.13 95.85 95.95 0.15 0.09 0.16
ECZ 3 -9 80.39 76.16 77.24 77.93 2.20 1.27 2.82
ECZ 3 -8.52 46.03 45.49 46.66 46.06 0.59 0.34 1.27
ECZ 3 -8 15.94 17.21 17.26 16.80 0.75 0.43 4.45
ECZ 3 -7 1.97 1.91 1.85 1.91 0.06 0.03 3.14
ECZ 3 -6 0.19 0.25 0.16 0.20 0.05 0.03 22.91
ECZ 3 -5 0.13 0.02 0.04 0.06 0.06 0.03 92.52

CYN 1 -10 96.74 98.10 98.14 97.66 0.80 0.46 0.82
CYN 1 -9 99.56 99.65 101.87 100.36 1.31 0.76 1.30
CYN 1 -8 98.04 94.03 98.48 96.85 2.45 1.42 2.53
CYN 1 -7 95.46 95.30 97.69 96.15 1.34 0.77 1.39
CYN 1 -6 77.67 78.70 78.91 78.43 0.66 0.38 0.85
CYN 1 -5.3 45.63 45.14 43.40 44.72 1.17 0.68 2.62
CYN 1 -5 29.21 29.04 29.11 29.12 0.09 0.05 0.29
CYN 1 -4 16.58 14.65 11.86 14.36 2.37 1.37 16.52
CYN 2 -10 87.32 88.24 89.19 88.25 0.94 0.54 1.06
CYN 2 -8 89.37 92.66 92.92 91.65 1.98 1.14 2.16
CYN 2 -7 92.80 92.36 92.60 92.59 0.22 0.13 0.24
CYN 2 -6 75.01 75.49 75.42 75.31 0.26 0.15 0.34
CYN 2 -5.6 60.60 59.88 58.66 59.71 0.98 0.57 1.64
CYN 2 -5.3 43.97 44.19 42.25 43.47 1.06 0.61 2.44
CYN 2 -5 31.73 31.51 30.44 31.23 0.69 0.40 2.21
CYN 2 -4 17.20 9.95 16.04 14.40 3.89 2.25 27.05
CYN 3 -10 79.96 82.28 79.84 80.69 1.38 0.79 1.70
CYN 3 -8 98.95 99.47 97.21 98.54 1.18 0.68 1.20
CYN 3 -7 98.53 101.62 98.51 99.55 1.79 1.03 1.80
CYN 3 -6 80.04 83.38 83.05 82.16 1.84 1.06 2.24
CYN 3 -5.6 62.21 65.57 64.60 64.13 1.73 1.00 2.70
CYN 3 -5.3 47.96 49.45 47.61 48.34 0.98 0.56 2.02
CYN 3 -5 29.22 30.26 31.94 30.47 1.37 0.79 4.50
CYN 3 -4 21.83 13.38 16.99 17.40 4.24 2.45 24.37

DCF 1 -10 1 03.96 102.87 99.57 102.13 2.29 1.32 2.24
DCF 1 -9 103.28 103.40 102.69 103.12 0.38 0,22 0.37
DCF 1 -8 104.08 99.54 102.82 102.15 2.34 1.35 2.29
DCF 1 -7 95.98 98.11 95.87 96.65 1.26 0.73 1.31
DCF 1 -6 95.57 93.34 92.69 93.87 1.51 0.87 1.61
DCF 1 -5 61.64 71.02 69.57 67.41 5.05 2.92 7.49

NA = Not Applicable. Cannot divide by zero to calculate %CV.
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Reference Chemical Aromatase Activity - Percent of Control

Reference Log Percent of Control Overall

Chemical Rep (reference
Tube 1 Tube 2 Tube 3 Mean sd %CVchemical) sem

DCF 1 -4 23.69 24.92 25.44 24.68 0.90 0.53 3.64
DCF 1 -3 2.27 2.19 3.27 2.58 0.60 0.35 23.35
DCF 2 -8 98.61 97.92 99.64 98.72 0.87 0.50 0.88
DCF 2 -6 96.65 91.70 91.50 93.28 2.92 1.68 3.13
DCF 2 -5.52 83.25 85.60 87.16 85.34 1.97 1.14 2.31
DCF 2 -5 58.71 69.90 77.50 68.70 9.45 5.46 13.76
DCF 2 -4.52 50.14 59.44 62.02 57.20 6.25 3.61 10.92
DCF 2 -4 27,01 30.78 27.55 28.45 2.04 1.18 7.17
DCF 2 -3.52 12.13 12.95 12.00 12.36 0.52 0.30 4.17
DCF 2 -3 4.12 3.21 3.06 3.46 0.57 0.33 16.56
DCF 3 -8 105.86 101.30 102.66 103.27 2.34 1.35 2.27
DCF 3 -6 98.45 98.46 94.11 97.01 2.51 1.45 2.59
DCF 3 -5.52 89.96 85.92 86.19 87.36 2.26 1.30 2.59
DCF 3 -5 71.02 70.57 75.66 72.42 2.82 1.63 3.89
DCF 3 -4.52 57.48 63.43 64.52 61.81 3.79 2.19 6.13
DCF 3 -4 35.35 27.80 28.74 30.63 4.11 2.38 13.43
DCF 3 -3.52 11.68 11.25 12.61 11.85 0.70 0.40 5.87
DCF 3 -3 4.31 3.89 3.26 3.82 0.53 0.31 13.83

ATZ 1 -10 98.78 99.33 95.98 98.03 1.80 1.04 1.83
ATZ 1 -9 98.28 102.19 102.47 1 00.98 2.34 1.35 2.32
ATZ 1 -8 104.18 102.45 102.21 102.95 1.07 0.62 1.04
ATZ 1 -7 99.92 99.96 102.12 100.67 1.26 0.73 1.25
ATZ 1 -6 103.06 100.14 100.04 101.08 1.72 0.99 1.70
ATZ 1 -5 103.06 101.73 99.27 101.35 1.92 1.11 1.90
ATZ 1 -4 102.91 95.49 98.95 99.12 3.71 2.14 3.75
ATZ 1 -3 79.53 83.05 86.72 83.10 3.60 2.08 4.33
ATZ 2 -10 98.02 98.01 99.35 98.46 0.77 0.45 0.78
ATZ 2 -9 100.14 98.42 98.51 99.02 0.97 0.56 0.98
ATZ 2 -8 97.21 101.59 95.18 97.99 3.28 1.89 3.34
ATZ 2 -7 99.16 98.57 102.28 1 00.00 1.99 1.15 1.99
ATZ 2 -6 98.53 95.64 97.85 97.34 1.51 0.87 1.55
ATZ 2 -5 99.34 97.24 99.07 98.55 1.14 0.66 1.16
ATZ 2 -4 95.09 92.30 98.22 95.20 2.96 1.71 3.11
ATZ 2 -3 89.47 90.02 86.97 88.82 1.63 0.94 1.83
ATZ 3 -10 102.37 100.34 100.67 101.13 1.09 0.63 1.08
ATZ 3 -9 100.81 103.23 103.40 102.48 1.45 0.84 1.41
ATZ 3 -8 106.70 100.17 101.00 102.62 3.55 2.05 3.46
ATZ 3 -7 102.55 98.44 105.11 1 02.03 3.36 1.94 3.30
ATZ 3 -6 107.81 103.60 99.40 103.60 4.21 2.43 4.06
ATZ 3 -5 104.61 105.34 102.60 104.18 1.42 0.82 1.36
ATZ 3 -4 98.20 98.83 95.19 97.41 1.95 1.12 2.00
ATZ 3 -3 87.05 87.85 86.38 87.09 0.74 0.42 0.85

NA = Not Applicable. Cannot divide by zero to calculate %CV.

The following table illustrates the inter-assay variability between aromatase inhibition
effected by the same chemicaL. Like the intra-assay variability, the coefficient of variation in
percent of control between replicates was less at lower reference chemical concentrations. The
largest coefficient of variation occurs between replicates of assays that include prochloraz or

-37-



Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

fenarimol as a result of the low enzyme activity achieved during the second replicate for these
chemicals.

Mean Reference Chemical Aromatase Activity - Percent of Control

Log Mean Percent of Control Overall
Reference Chemical (reference

chemical) Rep 1 Rep2 Rep 3 Mean sd sem %CV

Aminoqlutethimide -10 103.08 . . 103.08
Aminoglutethimide -9 103.28 98.60 102.69 101.52 2.55 1.47 2.51
Aminoglutethimide -8 104.52 * . 104.52
Aminoglutethimide -7 103.40 102.27 102.94 102.87 0.57 0.33 0.55
Aminoglutethimide -6 101.06 99.07 101.19 100.44 1.19 0.69 1.19
Aminoglutethimide -5 88.27 80.87 90.31 86.48 4.96 2.87 5.74
Aminoglutethimide -4.3 . 47.33 61.73 54.53 10.18 7.20 18.67
Am inog luteth imide -4 42.34 33.32 45.25 40.30 6.22 3.59 15.44
Aminoglutethimide -3.3 . 8.97 14.28 11.63 3.75 2.65 32.26
Aminoglutethimide -3 5.68 3.73 6.20 5.20 1.30 0.75 25.04

Ketoconazole -10 97.93 96.36 98.32 97.54 1.04 0.60 1.07
Ketoconazole -9 99.93 99.48 99.21 99.54 0.36 0.21 0.37
Ketoconazole -8 98.36 94.76 97.22 96.78 1.84 1.06 1.90
Ketoconazole -7 7791 73.33 84.03 78.42 5.37 3.10 6.85
Ketoconazole -6 30.39 20.86 36.11 29.12 7.71 4.45 26.46
Ketoconazole -5.3 8.27 5.26 10.44 7.99 2.60 1.50 32.57
Ketoconazole -5 4.21 3.05 5.38 4.21 1.17 0.67 27.66
Ketoconazole -4 0.37 0.28 0.49 0.38 0.11 0.06 27.75

Prochloraz -10 108.84 99.93 105.59 104.79 4.51 2.60 4.30
Prochloraz -9 105.93 103.14 104.61 104.56 1.40 0.81 1.34
Prochloraz -8.52 . 105.12 96.71 100.92 5.95 4.21 5.89
Prochloraz -8 78.89 102.48 79.40 86.92 13.47 7.78 15.50
Prochloraz -7.52 . 99.13 54.83 76.98 31.32 22.15 40.69
Prochloraz -7 23.69 97.86 24.21 48.59 42.67 24.64 87.83
Prochloraz -6 3.42 53.07 3.65 20.05 28.60 16.51 142.65
Prochloraz -5 0.40 11.54 0.41 4.12 6.43 3.71 156.03
Prochloraz -4 0.22 . . 0.22
Prochloraz -3 0.08 . . 0.08

4-nonylphenol -10 97.65 . . 97.65
4-nonylphenol -9 99.71 98.01 94.68 97.47 2.56 1.48 2.63
4-nonylphenol -8 100.24 103.46 93.42 99.04 5.13 2.96 5.18
4-nonylphenol -7 96.83 106.20 96.00 99.68 5.67 3.27 5.68
4-nonylphenol -6 97.85 100.87 95.33 98.02 2.77 1.60 2.83
4-nonvlphenol -5 62.95 71.70 68.80 67.82 4.46 2.57 6.57
4-nonylphenol -4.3 . 10.34 13.96 12.15 2.56 1.81 21.09
4-nonylphenol -4 1.56 1.84 1.97 1.79 0.21 0.12 11.89
4-nonv phenol -3 0.18 0.10 0.13 0.13 0.04 0.02 31.39

Dibenz a,h anthracene -10 102.51 106.16 101.5 103.47 2.35 1.36 2.27
Dibenz a,h anthracene -9 104.88 103.25 103.66 103.93 0.85 0.49 0.82
Dibenz a,h anthracene -8 104.00 105.93 106.89 105.61 1.47 0.85 1.39
'Empty cells result from changes in reference chemical concentration following examination of
the results of the first replicate (see Section 3.2).
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Mean Reference Chemical Aromatase Activitv - Percent of Control
Log Mean Percent of Control Overall

Reference Chemical (reference
chemical) Rep 1 Rep 2 Rep 3 Mean sd sem %CV

Dibenz(a, hlanthracene -7 85.83 101.53 97.81 95.06 8.21 4.74 8.63
Dibenz( a, hjanthracene -6 102.78 103.98 106.03 104.26 1.64 0.95 1.57
Dibenz( a, hjanthracene -5.3 103.17 103.78 105.90 104.28 1.44 0.83 1.38
Dibenz(a, h janthracene -5 102.33 1 04.44 103.15 103.31 1.06 0.61 1.03
Dibenzr a, hjanthracene -4 93.50 96.11 97.63 95.75 2.09 1.21 2.18

Fenarimol -10 98.95 * * 98.95
Fenarimol -9 102.15 99.15 87.80 96.36 7.57 4.37 7.85
Fenarimol -8 103.78 * * 103.78
Fenarimol -7 100.98 100.54 94.87 98.80 3.41 1.97 3.45
Fenarimol -6 88.70 96.34 84.95 90.00 5.81 3.35 6.45
Fenarimol -5.52 * 96.10 66.97 81.53 20.60 14.57 25.27
Fenarimol -5 38.62 100.24 38.64 59.17 35.57 20.54 60.12
Fenarimol -4.52 * 90.91 20.49 55.70 49.79 35.21 89.40
Fenarimol -4 5.91 70.46 5.82 27.40 37.29 21.53 136.13
Fenarimol -3 0.92 22.81 0.74 8.16 12.69 7.33 155.58

Econazole -10 98.59 97.01 100.44 98.68 1.72 0.99 1.4
Econazole -9.52 * 92.11 95.95 94.03 2.72 1.92 2.89
Econazole -9 72.94 73.46 7793 74.78 2.74 1.58 3.67
Econazole -8.52 * 41.45 46.06 43.76 3.26 2.30 7.44
Econazole -8 15.61 16.09 16.80 16.17 0.60 0.35 3.73
Econazole -7 1.71 1.88 1.91 1.83 0.11 0.06 5.96
Econazole -6 0.19 0.23 0.20 0.21 0.02 0.01 10.92
Econazole -5 0.00 0.05 0.06 0.04 0.03 0.02 89.54
Econazole -4 0.00 * * 0.00
Econazole -3 0.01 * * 0.01

Chrvsin -10 97.66 88.25 80.69 88.87 8.50 4.91 9.56
Chrvsin -9 100.36 * * 100.36
Chrvsin -8 96.85 91.65 98.54 95.68 3.59 2.07 3.75
Chrysin -7 96.15 92.59 99.55 96.10 3.48 2.01 3.63
Chrysin -6 78.43 75.31 82.16 78.63 3.43 1.98 4.36
Chrvsin -5.6 * 59.71 64.13 61.92 3.12 2.21 5.04
Chrysin -5.3 44.72 43.47 48.34 45.51 2.53 1.46 5.56
Chrysin -5 29.12 31.23 30.47 30.27 1.07 0.62 3.53
Chrvsin -4 14.36 14.40 17.40 15.39 1.74 1.01 11.33

Dicofol -10 102.13 * * 102.13
Dicofol -9 103.12 * * 103.12
Dicofol -8 102.15 98.72 103,27 101.38 2.37 1.37 2.34
Dicofol -7 96.65 * * 96.65
Dicofol -6 93.87 93.28 97.01 94.72 2.00 1.16 2.11
Dicofol -5.52 * 85.34 87.36 86.35 1.43 1.01 1.65
Dicofol -5 67.41 68.70 72.42 69.51 2.60 1.50 3.74
Dicofol -4.52 * 57.20 61.81 59.51 3.26 2.31 5.48
Dicofol -4 24.68 28.45 30.63 27.92 3.01 1.74 10.77

*Empty cells result from changes in reference chemical concentration following examination of
theresults of the first replicate (see Section 3.2).
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Mean Reference Chemical Aromatase Activitv - Percent of Control
Log Mean Percent of Control Overall

Reference Chemical ( reference
chemical) Rep 1 Rep 2 Rep 3 Mean sd sem %CV

Dicofol -3.52 * 12.36 11.85 12.10 0.36 0.26 3.00
Dicofol -3 2.58 3.46 3.82 3.29 0.64 0.37 19.48

Atrazine -10 98.03 98.46 101.13 99.21 1.68 0.97 1.69
Atrazine -9 100.98 99.02 102.48 100.83 1.73 1.00 1.72
Atrazine -8 102.95 97.99 102.62 101.19 2.77 1.60 2.74
Atrazine -7 100.67 100.00 102.03 100.90 1.04 0.60 1.03
Atrazine -6 101.08 97.34 103.60 100.67 3.15 1.82 3.13
Atrazine -5 101.35 98.55 104.18 101.36 2.82 1.63 2.78
Atrazine -4 99.12 95.20 97.41 97.24 1.96 1.13 2.02
Atrazine -3 83.10 88.82 87.09 86.34 2.93 1.69 3.40

*Empty cells result from changes in reference chemical concentration following examination of
the results of the first replicate (see Section 3.2).

4.6 IC50 and Slope Determination

The dose-response equation presented in Section 3.7 was fitted to the percent of control
data versus varying reference chemical concentration plots discussed in Section 4.5. The
individual curves fit to the data from each of the three replicates resulted in values for each
reference chemical of T (Top), B (Bottom), ¡. (log IC50) and ß (Hill Slope). The results for all ten
reference chemicals are summarized in the following table. Arithmetic calculation of the mean
IC50 resulted in values of 2.4 nM to 67.3 ¡.M (econazole to aminoglutethimide, respectively). The
inter-assay variability (%CV) of the arithmetic IC50 determination varied according to reference
chemical from 6-35%, excluding the prochloraz and fenarimol data.

IC50 and Slope Results

Overall
Reference Log se IC50 se IC50 (¡.M) Overall
Chemical Repl (ICso) 10g(ICsol (¡.M) Slope slope Status* (:t sd, sem) %CV

AMINOGLUTETHIMIDE

1 -4.138 0.032 72 72 -0.8992 0.0475 Complete

1 2 -4.328 0.022 47.03 -0.9173 0.0429 Complete
67.30

27.01
(18.18, 10.49)

3 -4.085 0.028 82.15 -0.9315 0.0504 Complete

KETOCONAZOLE

1 -6.387 0.027 0.4105 -0.9349 0.0422 Complete

2 2 -6.550 0.062 0.2821 -1.0425 0.1149 Complete 0.422 34.70
(0.147, 0.085)

3 -6.241 0.020 0.5745 -0.9907 0.0377 Complete

PROCHLORAZ
1 -7.579 0.026 0.0263 -0.9744 0.0444 Complete

3 2 -6.023 0.047 0.9492 -1.2731 0.2475 Complete 0.335
158.5

(0.532, 0.307)

3 -7.516 0.025 0.0305 -1.0019 0.0543 Complete

*Status = codes as described in the statistical analysis section that describe the completeness of
the data for generating the dose-response curve.
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IC50 and Slope Results

Overall
Reference Log se IC50 se IC50 (i-M) Overall
Chemical Repl rlCso) 10g!lCso) (i-M) Slope slope Status* (:i sd, sem) %CV

4-NONYLPHENOL
1 -4.879 0.079 13.20 -2.0442 1.1580 Complete

4 2 -4.802 0.033 15.79 -1.8805 0.2139 Complete 15.59
14.75

(2.30, 1.33)

3 -4.750 0.016 17.79 -1.7222 0.0766 Complete

DIBENZ(a,hlANTHRACENE
1

5 2 NO INHIBITION
3

FENARIMOL
1 -5.209 0.026 6.178 -1.0523 0.0598 Complete

6 2 -3.822 0.080 150.5 -1.4869 0.3403 Complete 54.81
151.25

(82.90,47.86)
3 -5.113 0.039 7.718 -1.0769 0.0878 Complete

ECONAZOLE
1 -8.644 0.008 0.002268 -1.1489 0.0168 Complete

0.0024
7 2 -8.636 0.011 0.002314 -1.1875 0.0336 Complete (0.0002, 6.39

0.0001 )
3 -8.593 0.011 0.002551 -1.2174 0.0332 Complete

CHRYSIN

1 -5.519 0.021 3.030 -1.1072 0.0500 Complete

8 2 -5.459 0.024 3.472 -1.1553 0.0702 Complete 3.41
10.17

(0.35, 0.20)

3 -5.430 0.056 3.713 -1.4316 0.2350 Complete

DICOFOL
1 -4.565 0.050 27.22 -0.7327 0.0480 Complete

9 2 -4.360 0.084 43.67 -0.7303 0.0852 Complete 39.96
28.41

(11.35, 6.56)
3 -4.310 0.074 49.00 -0.7148 0.0697 Complete

ATRAZINE
1

10 2 NO INHIBITION
3

*Status = codes as described in the statistical analysis section that describe the completeness of
the data for generating the dose-response curve.

4.7 Statistical Analysis
Figure 15a-h - Statistical Average Concentration Response Curves
Figure 16. Validation Of The Recombinant Aromatase Assay (WIL-431011) Reference

Chemical1-Aminoglutethimide Response Curve Summary Table
Figure 17. Validation Of The Recombinant Aromatase Assay (WIL-431 011) Reference

Chemical 2-Ketoconazole Response Curve Summary Table
Figure 18. Validation Of The Recombinant Aromatase Assay (WIL-431 011) Reference

Chemical 3-Prochloraz Response Curve Summary Table
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Figure 19. Validation Of The Recombinant Aromatase Assay (WIL-431011) Reference
Chemical 4-4-Nonylphenol Response Curve Summary Table
Validation Of The Recombinant Aromatase Assay (WIL-431 011) Reference
Chemical 6-Fenarimol Response Curve Summary Table
Validation Of The Recombinant Aromatase Assay (WIL-431 011) Reference
Chemical 7-Econazole Response Curve Summary Table
Validation Of The Recombinant Aromatase Assay (WIL-431 011) Reference
Chemical 8-Chrysin Response Curve Summary Table
Validation Of The Recombinant Aromatase Assay (WIL-431011) Reference
Chemical 9-Difocol Response Curve Summary Table

Figure 20.

Figure 21.

Figure 22.

Figure 23.

The Log IC50 (¡.) and slope (ß) were subjected to random effects analysis of variance to
determine the within-replicate standard error (see table in Section 4.6, IC50 and Slope
Determination). Log IC50 and slope were also compared across replicates based on random
effects analysis of variance using ¡.AVG and ßAVG. For each reference chemical and replicate the
estimated top (T), the within replicate standard error of T, bottom (B), the within-replicate
standard error of B, log1QIC5o (¡.), the within-replicate standard error of ¡., the IC5o, the slope (ß),

the within-replicate standard error of ß and the "Status" of each replicate of each response curve
are summarized in a results table. From the statistical analysis described in Section 3.7, the
overall IC50 based on ¡.AVG and ßAVG was between 2.37nM and 65.3¡.M for all eight reference

chemicals that inhibited aromatase activity (See following table). Statistical Average
Concentration Response Curves for each chemical acting as an aromatase inhibitor are shown in
Figures
15 a-h. Summaries of the response curve parameters, including the average across replicates
for each chemical, are shown in Figures 16-23.

Reference
TOPavg Bottomavg IC50

ßavgChemical ¡.avg
(log at ¡.M)

Aminoglutethimide 102.574 -2.478 -4.185 65.31 -0.916

Ketoconazole 99.124 -0.137 -6.385 0.4121 -0.970

Prochloraz 106.245 0.329 -7.040 0.09120 -0.991

4-Nonylphenol 98.502 -0.731 -4.782 16.52 -1.874

Fenarimol 97.664 5.732 -4.717 19.19 -1.069

Econazole 101.298 0.160 -8.625 0.002371 -1.177

Chrysin 94.189 12.790 -5.481 3.304 -1 . 132

Dicofol 101.615 -5.999 -4.421 37.93 -0.728

The Full Enzyme Activity, Background Activity, Positive control and Negative control
values among replicates were analyzed by two-way analysis of variance with the percent of
control aromatase activity as the response variable. P-values for replicate, portion and replicate
by portion are presented in Appendix E (Statistical Analysis Summary). In addition, estimates for
the LSMean, LSMean standard errors and 95% Confidence Intervals are presented for percent of
control aromatase activity across replicates and across chemicals.

Statistical evaluation of all control activity was based on values normalized to a percent of
the Full Enzyme Activity control. These data, summarized in the Statistician's Report in Appendix
E, shows there is a statistically significant portion effect in the Full Enzyme Activity, Negative and
Positive controls, in all cases showing higher activity in the beginning replicates than in the end.
There was also a statistically significant portion by chemical effect on the Positive controls
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indicating a small, but reproducible decrease in enzyme activity over time. In all other instances
(Chemical, Chemical by Portion, Replicate within Chemical and Portion by Replicate within
Chemical) the differences were statistically insignificant or not calculable within the restraints set
by the model in the Statistical Analysis Plan.

5.0 Discussion

Ten chemicals were tested for their ability to inhibit the enzyme aromatase at
concentrations ranging from 10-3M to 10-10M (10- M if limited by solubility). Of the 10, eight were
found to inhibit aromatase activity with IC50 values ranging from 2nM to 65¡.M. The most effective
inhibitor (IC50=2nM) was econazole, a potent imidazole anti-fungaL. The least effective inhibitor
was aminoglutethimide (IC50= 65¡.M). Atrazine and dibenz(a,h)anthracene did not inhibit
aromatase in the concentration range tested, as expected. Contrary to the expectation of the
EPA, the supposed non-inhibitor 4-nonylphenol was found to inhibit aromatase with an IC50 of
approximately 16¡.M.

The Full Enzyme Activity controls demonstrated that the enzyme was active on each
assay day. During one replicate the enzyme was found to have less than 5% of the expected
activity, hence this data was eliminated from the discussion of the validation results. However,
the data was included in the statistical analysis in order to demonstrate the response of the
statistical method to questionable data. The Full Enzyme Activity controls also suggest a slight
portion effect, indicating that the enzyme loses activity over time when diluted for use in the
assay. However, this decrease in activity was not enough to affect the utility of the assay in
identifying aromatase inhibitors. The Background Activity controls confirmed that there was no
nonspecific turnover of androstenedione to estrone, and that no NADPH contamination of the
Background Activity controls occurred. The Positive and Negative Controls responded as
expected to the presence of 4-0H ASDN or lindane.

6.0 Conclusion

The human recombinant aromatase assay responds to known aromatase inhibitors and
shows no response to non-inhibitors across a 107 -fold concentration range. The assay results in
IC50 values that correlate well to the inhibition of human placental aromatase (WIL-431 009). The
data generated for the validation of the human recombinant aromatase assay and discussed in
this report demonstrates that the assay can generate reliable and reproducible data, but is
susceptible to some factors that affect the determined IC5o, which is the critical value for
comparing compounds suspected of endocrine disruption via aromatase inhibition. Identifying
these factors, including the occasional loss of enzyme activity, and determining the criteria for
nullifying the results of potentially compromised assays, as well as determining criteria for
discarding outliers within replicates will increase the utility of the aromatase assay.
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8.0 Protocol Deviations
This study was conducted in accordance with the protocol and protocol amendments, except for
the following.

· Protocol Section 5.1.2 states that the tritium added to each incubation should be about
0.1 i-Ci. A 10 i-L aliquot of the (3Hj-ASDN stock solution was supposed to be diluted to 1 mL
in phosphate buffer resulting in approximately 0.1 i-Ci of tritium being added to each reaction
tube. However, on study day 2 for chemicals 7 and 8, a 20 i-L aliquot of the 3Hj-ASDN stock
solution was diluted to 1.01 mL in phosphate buffer resulting in approximately 0.2 i-Ci of
tritium being added to each reaction tube.

. Protocol Section 7. states that the volume of duplicate aliquot vials should be 0.5 i-L.
During the aromatase assay on study day 2 for reference chemicals 1 and 2, for WTDMS
count file 9 (LSC vial numbers: 0161-0192), the LSC vial order was inadvertently lost during
the pipetting of duplicate 500 i-L samples of the aqueous layer and not discovered until the
final sample was aliquoted, resulting in LSC vials with unknown sample. As a result, the vial
numbers (0161-0192) were removed from the caps of the unknown vials and placed onto the
caps of new scintilation vials and duplicate 200 i-L aliquots were pi petted into the
appropriately numbered LSC vials.

. Protocol Section 7. states that the volume of duplicate aliquot vials should be 0.5 i-L.
During the aromatase assay on study day 2 for reference chemicals 3 and 6, WTDMS count
file 34 (LSC vial numbers 631-632), the post sample sequence negative control replicate 1
was inadvertently placed into a broken vial resulting in the loss of a significant amount of the
aqueous layer. As a result, only 150 i-L aliquots of the aqueous layer were taken in duplicate
and not the required 500 i-L.

. Protocol Section 8. states that four types of control samples will be included for each

replicate day. During the first replicate of Reference Chemicals 3 and 6 (tested concurrently),
tube 1 of the Full Enzyme Activity controls showed no enzyme activity. Because the
calculation of enzyme inhibition and subsequent fitting of the inhibition curve to determine an
IC50 for the Reference Chemical being tested is dependent on the accurate identification of
Full Enzyme Activity, the results of tube 1 were omitted from the calculation of the daily Full
Enzyme Activity.

These deviations did not negatively impact the quality or integrity of the data nor the outcome of
the study.
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Figure 1 a. Full Enzyme Activity Controls by Portion
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Figure 1 b. Full Enzyme Activity -Difference in
Percent of Control Activity by Portion
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Figure 2b. Background Activity -Difference in
Percent of Control Activity by Portion
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Figure 3a. Positive Controls by Portion
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Figure 3b. Positive Control Activity -Difference in
Percent of Control Activity by Portion
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Figure 4a. Negative Controls by Portion
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Figure 4b. Negative Control Activity -Difference in
Percent of Control Activity by Portion
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Figure 8c.
4-Nonylphenol Response Curve
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Figure 9a.
Dibenz(a,h)anthracene Response Curve
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Figure 9b.

Dibenz(a,hlanthracene Response Curve
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Figure 9c.
Dibenz(a,h)anthracene Response Curve
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Figure 9d.

Dibenz(a,h)anthracene Response Curve
Replicates 1, 2, 3
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Figure ge.
Dibenz(a,h)anthracene Response Curve
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Figure 13c.

Dicofol Response Curve
Replicate 3
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Figure 14b.

Atrazine Response Curve
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Figure 14c.

Atrazine Response Curve
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Figure 14d.

Atrazine Response Curve
Replicates 1, 2, 3
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Figure 14e.

Atrazine Response Curve
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Figure 15a. Aminoglutethimide
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Figure 15b. Ketoconazole
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Figure 15c. Prochloraz
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Figure 15d. 4-Nonylphenol
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Figure 15e. Fenarimol
Statistical Average
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Figure 15t. Econazole
Statistical Average
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Figure 15g. Chrysin
Statistical Average

Concentration Response Curve
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Figure 15h. Dicofol
Statistical Average
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Figure 16. Validation of the Recombinant Aromatase Assay (WIL-431011)
Reference Chemical 1- Aminoglutethimide

Response Curve Summary Table
Replicate Values Std. Error 95% Confidence Level

~r
i~(...o....

B Bottom 1 -3.606 2.239 -8.276 1.064
T Top 1 103.6 0.5 102.5 104.7
ei LOGEC50 1 -4.138 0.032 -4.204 -4.072
ß HILLSLOPE 1 -0.899 0.047 -0.998 -0.800
EC50 EC50 (eiM) 1 72.72 62.45 84.67
B Bottom 2 -1.775 1.563 -5.035 1.485
T Top 2 101.0 0.7 99.6 102.4
ei LOGEC50 2 -4.328 0.022 -4.373 -4.282
ß HILLSLOPE 2 -0.917 0.043 -1.007 -0.828
EC50 EC50 (eiM) 2 47.03 42.32 52.26
B Bottom 3 -2.801 2.267 -7.529 1.928
T Top 3 103.0 0.6 101.6 104.3
i. LOGEC50 3 -4.085 0.028 -4.143 -4.027

i ß HILLSLOPE 3 -0.932 0.050 -1.037 -0.826..
EC50 EC50 (i.M) 3 82.15 71.88 93.89...t

i

Summary of Statistical Analysis Results
Replicate Values Std. Error 95% Confidence Level

Bottom Overall -2.478 1.116 -7.278 2.322
Top Overall 102.6 0.8 99.2 105.9
LOGEC50 Overall -4.185 0.074 -4.505 -3.864
HILLSLOPE Overall -0.916 0.027 -1.031 -0.800 m

"'
Mathematical Averages ;i
AVG LOGEC50 -4.184 ()0
AVG HILLSLOPE -0.916 ~
AVGT 102.5 ..

OJ
AVG B -2.727 ()-

sd sem %CV Z
Avg EC50 67.30 18.18 10.49 27.01 ~
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Fi ure 16, continued. Res onse Curve Summar Plots
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Figure 17. Validation of the Recombinant Aromatase Assay (WIL-431 011)

Reference Chemical 2-Ketoconazole

Response Curve Summary Table
Replicate Values Std. Error 95% Confidence Level

B Bottom 1 -0.376 1.064 -2.596 1.843
T Top 1 99.7 0.8 98.1 101.3
~ LOGEC50 1 -6.387 0.027 -6.443 -6.330
ß HILLSLOPE 1 -0.935 0.042 -1.023 -0.847
EC50 EC50 (~M) 1 0.411 0.361 0.467
B Bottom 2 0.439 2.203 -4.157 5.035
T Top 2 98.0 1.8 94.1 101.8
~ LOGEC50 2 -6.550 0.062 -6.679 -6.420
ß HILLSLOPE 2 -1.042 0.115 -1.282 -0.803
EC50 EC50 (~M) 2 0.282 0.210 0.380
B Bottom 3 -0.068 0.866 -1.875 1.740
T Top 3 98.9 0.6 97.7 100.1
~ LOGEC50 3 -6.241 0.020 -6.283 -6.199
ß HILLSLOPE 3 -0.991 0.038 -1.069 -0.912

i EC50 EC50 (~M) 3 0.575 0.521 0.633....
0'
i

Summary of Statistical Analysis Results
Replicate Values Std. Error 95% Confidence Level

Bottom Overall -0.137 0.642 -2.901 2.627
Top Overall 99.124 0.461 97.142 101.105
LOGEC50 Overall -6.385 0.087 -6.76 -6.01
HILLSLOPE Overall -0.970 0.027 -1.088 -0.853

Mathematical Averages
AVG LOGEC50 -6.393
AVG HILLSLOPE -0.989
AVGT 98.9
AVG B -0.002

sd sem %CV
Avg EC50 0.422 0.147 0.085 34.700
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Figure 18. Validation of the Recombinant Aromatase Assay (WIL-431 011)
Reference Chemical 3-Prochloraz

Response Curve Summary Table
Replicate Values Std. Error 95% Confidence Level

B Bottom 1 0.169 0.724 -1.341 1.680
T Top 1 109.7 1.2 107.3 112.1
¡. LOGEC50 1 -7.579 0.026 -7.634 -7.525
ß HILLSLOPE 1 -0.974 0.044 -1.067 -0.882
EC50 EC50 (¡.M) 1 0.026 0.023 0.030
B Bottom 2 6.997 4.124 -1.607 15.600
T Top 2 102.4 1.2 100.0 104.8
¡. LOGEC50 2 -6.023 0.047 -6.121 -5.924
ß HILLSLOPE 2 -1.273 0.248 -1.789 -0.757
EC50 EC50 (¡.M) 2 0.949 0.756 1.191
B Bottom 3 0.189 1.268 -2.457 2.835
T Top 3 106.6 1.3 104.0 109.3
¡. LOGEC50 3 -7.516 0.025 -7,568 - 7 .465

i ß HILLSLOPE 3 -1.002 0.054 -1.115 -0.889.. EC50 EC50 (¡.M) 3 0.030 0.027 0.034..
00
i

Summary of Statistical Analysis Results
Replicate Values Std. Error 95% Confidence Level

Bottom Overall 0.329 0.622 -2.345 3.003
Top Overall 106.245 2.142 97.027 115.463
LOGEC50 Overall -7.040 0.508 -9.226 -4.854
HILLSLOPE Overall -0.991 0.034 -1.137 -0.844

Mathematical Averages
AVG LOGEC50 -7.039
AVG HILLSLOPE -1.083
AVGT 106.233
AVG B 2.452

sd sem %CV
Avg EC50 0.335 0.532 0.307 158.537
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Fi ure 18, continued Res onse Curve Summar Plots
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Figure 19. Validation of the Recombinant Aromatase Assay (WIL-431 011)

Reference Chemical 4-4-Nonylphenol
Response Curve Summary Table

Replicate Values Std. Error 95% Confidence Level

B Bottom 1 0.091 3.042 -6.256 6.437
T Top 1 98.6 1.4 95.6 101.5
¡. LOGEC50 1 -4.879 0.079 -5.044 -4.714
ß HILLSLOPE 1 -2.044 1.158 -4.460 0.371
EC50 EC50 (¡.M) 1 13.20 9.03 19.31
B Bottom 2 -0.459 2.149 -4.943 4.024
T Top 2 102.3 1.2 99.7 104.8
¡. LOGEC50 2 -4.802 0.033 -4.870 -4.733
ß HILLSLOPE 2 -1.881 0.214 -2.327 -1 .434
EC50 EC50 (¡.M) 2 15.79 13.480 18.480
B Bottom 3 -0.871 0.975 -2.906 1.163
T Top 3 95.0 0.5 93.9 96.1
¡. LOGEC50 3 -4.750 0.016 -4.783 -4.717
ß HILLSLOPE 3 -1.722 0.766 -1.882 -1.562

i EC50 EC50 (¡.M) 3 17.79 16.49 19.20..
N0
i

Summary of Statistical Analysis Results
Replicate Values Std. Error 95% Confidence Level

Bottom Overall -0.731 0.852 -4.398 2.937
Top Overall 98.502 2.159 89.213 107.791
LOGEC50 Overall -4.782 0.028 -4.904 -4.66
HILLSLOPE Overall -1.874 0.203 -2.747 -1.002

Mathematical Averages
AVG LOGEC50 -4.810
AVG HILLSLOPE -1.882
AVGT 98.612
AVG B -0.413

sd sem %CV
Avg EC50 15.59 2.30 1.33 14.75
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Figure 20. Validation of the Recombinant Aromatase Assay (WIL-431011)
Reference Chemical 6-Fenarimol

Response Curve Summary Table
Replicate Values Std. Error 95% Confidence Level

~r
i.i

W-"a-"
-"

B Bottom 1 0.598 1.185 -1.875 3.070
T Top 1 101.8 0.7 100.3 103.3
¡. LOGEC50 1 -5.209 0.026 -5.263 -5.156
ß HILLSLOPE 1 -1.052 0.060 -1.177 -0.928
EC50 EC50 (¡.M) 1 6.178 5.461 6.988
B Bottom 2 18.284 4.850 8.166 28.402
T Top 2 98.6 1.1 96.4 100.9
¡. LOGEC50 2 -3.822 0.080 -3.990 -3.655
ß HILLSLOPE 2 -1.487 0.340 -2.197 -0.777
EC50 EC50 (¡.M) 2 150.528 102.399 221.278
B Bottom 3 0.909 1.961 -3.183 5.000
T Top 3 92.2 1.5 88.9 95.4
¡. LOGEC50 3 -5.113 0.039 -5.193 -5.032

i ß HILLSLOPE 3 -1.077 0.088 -1.260 -0.894..
EC50 EC50 (¡.M) 3 7.718 6.411 9.291tv

tv
i

Summary of Statistical Analysis Results
Replicate Values Std. Error 95% Confidence Level

Bottom Overall 5.732 5.365 -17.351 28.815
Top Overall 97.664 2.802 85.607 109.722
LOGEC50 Overall -4.717 0.446 -6.636 -2.799
HILLSLOPE Overall -1.069 0.049 -1.279 -0.859

m
"U

Mathematical Averages ;i
AVG LOGEC50 -4.715 ()0AVG HILLSLOPE -1.205 ~AVGT 97.533 ..

ai
AVG B 6.597 Q.

sd sem %CV Z
Avg EC50 54.808 82.900 47.862 151.254 0..
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Figure 21. Valida1ion of the Recombinant Aromatase Assay (WIL-431 011)
Reference Chemical 7-Econazole

Response Curve Summary Table
Replicate Values Std. Error 95% Confidence Level

~r
i.tc...a....

B Bottom 1 0.091 0.168 -0.259 0.442
T Top 1 101.3 0.5 100.4 102.3
lJ LOG EC50 1 -8.644 0.008 -8.661 -8.628
ß HILLSLOPE 1 -1.149 0.017 -1.184 -1.114
EC50 EC50 (lJM) 1 0.0023 0.0022 0.0024
B Bottom 2 0.422 0.421 -0.455 1.300
T Top 2 99.8 0.8 98.1 101.5
lJ LOGEC50 2 -8.636 0.011 -8.659 -8.612
ß HILLSLOPE 2 -1.187 0.034 -1.258 -1.17
EC50 EC50 (lJM) 2 0.0023 0.0022 0.0024
B Bottom 3 0.328 0.422 -0.553 1.208
T Top 3 102.7 0.8 101.1 104.3
lJ LOGEC50 3 -8.593 0.011 -8.616 -8.571

i ß HILLSLOPE 3 -1.217 0.033 -1.287 -1.148..
EC50 EC50 (lJM) 3 0.0026 0.0024 0.0027N.t

i

Summary of Statistical Analysis Results
Replicate Values Std. Error 95% Confidence Level

Bottom Overall 0.16 0.146 -0.47 0.789
Top Overall 101.298 0.766 98.003 104.594
LOGEC50 Overall -8.625 0.016 -8.693 -8.557
HILLSLOPE Overall -1.177 0.022 -1.27 -1.083 m

"'
Mathematical Averages ):
AVG LOGEC50 -8.624 ()0AVG HILLSLOPE -1.185 ~AVGT 101.279 -i

OJ
AVG B 0.280 U

sd sem %CV Z
Avg EC50 0.0024 0.00015186 8.77E-05 6.387055 0..
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Figure 22. Validation of the Recombinant Aromatase Assay (WIL-431 011)
Reference Chemical 8-Chrysin

Response Curve Summary Table
Replicate Values Std. Error 95% Confidence Level

~r
i.t

úJ-"o-"
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B Bottom 1 12.265 1.241 9.676 14.854
T Top 1 98.3 0.5 97.1 99.4
IJ LOGEC50 1 -5.519 0.021 -5.563 -5.474
ß HILLSLOPE 1 -1.107 0.050 -1.212 -1.003
EC50 EC50 (IJM) 1 3.030 2.736 3.356
B Bottom 2 12.989 1.525 9.806 16.171
T Top 2 91.1 0.8 89.5 92.7
IJ LOG EC50 2 -5.459 0.024 -5.510 -5.409
ß HILLSLOPE 2 -1.155 0.070 -1.302 -1.009
EC50 EC50 (IJM) 2 3.472 3.091 3.901
B Bottom 3 16.572 3.851 8.539 24.605
T Top 3 92.8 2.1 88.5 97.2
IJ LOGEC50 3 -5.430 0.056 -5.548 -5.313

i ß HILLSLOPE 3 -1.432 0.235 -1.922 -0.941..
EC50 EC50 (IJM) 3 3.713 2.834 4.866tv0\

i

Summary of Statistical Analysis Results
Replicate Values Std. Error 95% Confidence Level

Bottom Overall 12.79 0.934 8.772 16.808
Top Overall 94.189 2.299 84.298 104.081
LOG EC50 Overall -5.481 0.026 -5.593 -5.368
HILLSLOPE Overall -1.132 0.04 -1.305 -0.96 m

"U
Mathematical Averages ~
AVG LOGEC50 -5.469 ()0AVG HILLSLOPE -1.231

3-AVGT 94.072 ..
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Fi ure 22, continued Res onse Curve Summar Plots
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Figure 23. Validation of the Recombinant Aromatase Assay (WIL-431 011) ~
ïReference Chemical 9-Dicofol i,tResponse Curve Summary Table (.-'Replicate Values Std. Error 95% Confidence Level 0-'-'

B Bottom 1 -4.646 2.757 -10.397 1.105
T Top 1 101.8 0.8 100.1 103.4
fJ LOGEC50 1 -4.565 0.050 -4.670 -4.460
ß HILLSLOPE 1 -0.733 0.048 -0.833 -0.633
EC50 EC50 (fJM) 1 27.22 21.39 34.65
B Bottom 2 -7.329 5.595 -19.000 4.341
T Top 2 98.829 2.390 93.843 103.815
fJ LOG EC50 2 -4.360 0.084 -4.536 -4.184
ß HILLSLOPE 2 -0.730 0.085 -0.908 -0.553
EC50 EC50 (fJM) 2 43.67 29.11 65.52
B Bottom 3 -9.718 5.239 -20.647 1.211
T Top 3 102.721 2.055 98.434 107.009
fJ LOGEC50 3 -4.310 0.074 -4.464 -4.155

i ß HILLSLOPE 3 -0.715 0.070 -0.860 -0.569..
EC50 EC50 (fJM) 3 49.00 34.32 69.95N

00
i

Summary of Statistical Analysis Results
Values Std. Error 95% Confidence Level

Bottom Overall -5.999 2.236 -15.621 3.624
Top Overall 101.615 0.691 98.644 104.586
LOGEC50 Overall -4.421 0.083 -4.777 -4.064
HILLSLOPE Overall -0.728 0.036 -0.882 -0.573 m

"'
Mathematical Averages ):
AVG LOGEC50 -4.412 ('0AVG HILLSLOPE -0.726 ~
AVGT 101.100 ..

oi
AVG B -7.231 n.

sd sem %CV Z
Avg EC50 39.96 11.35 6.56 28.41 ~
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Study Number: WIL-431011

PROTOCOL AMENDMENT I

Sponsor: Battelle Memorial Institute

EPA Contract No.: 68-W-01-023

A. Title of Study:

Conduct Multiple Chemical Studies with Recombinant Microsomes (W A 4- 1 7,
Task 4)

B. Protocol Additions/Modifications

1) 4.3 Analysis of Reference & Control Chemicals:

Section 4.3 is to be added and reads as follows:

Analysis of the reference and control chemical stock solutions will
occur before the laboratories use the formulations in the assay. The
analytical method used to analyze each of the reference chemicals in
the stock solutions will be gas chromatography (4-0H ASDN and
aminoglutethimide), gas chromatography with flame ionization
detection (lindane, fenarimol, dicofol, atrazine, and
dibenz( a,h Janthracene), HPLC (ketoconazole, econazole, and chrysin),
HPLC with UV -Vis detection (prochloraz), and a combination of mass
spectrometry and gas chromatography with flame ionization detection
(4-nonylphenol). The chemistry procedures and results wil be given
to the laboratories in reports prepared and submitted to the laboratories
by the CR.

2) 9.2.1 Concentration Response Fits for the Reference Chemicals
"The response curve will be fitted by weighted least squares nonlinear
regression analysis, with weights equal to 1/y. Model fits wil be

carried out using Prism software (Version 3 or higher)."

Will be replaced with:

The response curve will be fitted by non-weighted least squares

nonlinear regression analysis. Model fits will be carried out using
Prism software (Version 3 or higher).

-131-



Project No.: WIL-431 011
Battelle

EPA Contract No.: 68-W-01-023

WIL-431011
Protocol Amendment I
Page 3

The response curve will be fitted by non-weighted least squares

nonlinear regression analysis. Model fits wil be carred out using

Prism software (Version 3 or higher).

C. Reasons for Protocol AdditionslModifications:

1) For this study to meet GLP requirements Section 4.3 must be added in response to
the Endocrine Disruptor Screening Program Quality Assurance Report which
finds that neither the methods of analysis nor the frequency of the analyses is
documented in the study protocol.

2) Battelle notified the EPA that laboratories penorming the aromatase assay

(including WIL) were obtaining negative values and experiencing error messages
when using Prism to model the data according to the protocol. The EP A

recommended solution requires that WIL amend the protocol and re-analyze the
data using an unconstrained 4 parameter model and non-weighted values in the
Prism software.

Approved By:

Battelle Memorial Institute

£J#f ß~ l:
. Jerry D. Johnson, PhD, ABT

Sponsor Representative

Ii /i2-/~i i
Date

Prepared By:

WIL Research Laboratories, LLC

1.11¡doS'~Jennifer Thomas- W ohlever, PhD
Study Director~L-r

Daniel W. SÝed, PhD
Director, Metabolism and

Analytical Cheiistry

r ;/; f3 /0 r-
ifte
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Study Number: WIL-431011

PROTOCOL AMENDMENT II

Sponsor: Battelle Memorial Institute

EPA Contract No.: 68-W-01-023

A. Title of Study:

W A 4-17, Task 4: Conduct Multiple Chemical Studies with Recombinant
Microsomes

B. Protocol Additions/Modifications:

1) 9.2.1 Concentration Response Fits for the Reference Chemicals:

The following concentration response curve wil be fitted to relate
percent of control activity to logarithm of concentration within each
replicate:

Y=B+ T-B
1 + 10(X -ti)*H

will be replaced with:

The following concentration response curve will be fitted to relate
percent of control activity to logarithm of concentration within each
replicate:

Y=B+ T-B
1 + 10(ti-X)*H
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C. Reasons for Protocol Additions/Modifications:

1) An error in the equation for the response curve in Amendment I necessitates
Amendment II. In the revised equation the "X" and "11" are in a different order.

Approved By:

Battelle Memorial Institute

/ - r; - 0 l,

Date

Prepared By:

WIL Research Laboratories, LLC

'\6-W~~
homas-Wohlever, PhD
Study Director

14/0£0
Date

~~J
Daniel :~d, PhD

Director, Metabolism and
Analytical Chemistry

1/'1/;(,
i I Date
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PROTOCOL

WA 4-17, TASK 4: CONDUCT MULTIPLE
CHEMICAL STUDIES WITH RECOMBINANT MICROSOMES

EPA Contract No.: 68-W-01-023

Submitted To:

Battelle Memorial Institute
505 King A venue

Columbus, OR 43201-2693

WIL Research Laboratories, LLC
1407 George Road

Ashland,OH 44805-928 i

WIL RESI';\!-CI i L:\I\(J!-¡\,I'RIES, LLC I-1m (;I';ORCI'; ROAD ,\SIIL\f\IJ. Oil -HHO:i!l2B1 HID) 2l:!J1l700 F.\.\ 141H) 2H!J-:1ß5U

l/JfJJ'H'III~ hillian h(';¡ilh iIJ(1 fJl'li'I,'tili,! 1./11' "/J'iroIiJJl'!l lhl'/J#h 8cleliWïl' rl'S('i'c1 81'/'1-10'8."';
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1 OBJECTIVE:

Task 4: The objectives of this protocol are to test 10 reference chemicals using
human recombinant microsomes obtained from insect cells, and to determine the
intra- and interlaboratory Yarability in the test results.

The test system for this study is human recombinant microsomes. This test system
was selected because it provides a biological source of the aromatase enzyme and,
since the assay is being evaluated for its potential to serve as a screening assay, the
use of a human microsome enhances its predictive potentiaL.

There is no applicable route of administration in the sense of a dose administration

route for this in vitro test. This in vitro test method involves combining microsomes,
substrate, appropriate co-factors and test substances in a common reaction vesseL.

The effect of the reference chemicals on microsomal enzyme activity is evaluated by
measuring the amount of the product of the enzyme-catalyzed substrate oxidation that
is formed.

2 PERSONNL INVOLVED IN THE STUDY:

2.1 Sponsor Representatives:

Jerry D. Johnson, PhD, DABT
Work Assignment Leader/Study Monitor
Endocrine Disruptor Screening Program
Battelle Memorial Institute
Tel: (614) 424-4499

Fax: (614) 424-5221

Email: johnsojd(qbattelle.org

David P. Houchens, PhD
Program Manager
Endocrine Disruptor Screening Program
Battelle Memorial Institute

2.2 U.S. EPA Representatives:

Gary E. Timm, MS, MA
Work Assignment Manager
Endocrine Disruptor Screening Program
U.S. EPA

Linda Phillips, PhD
Project Officer
U.S. EPA

;~.:m !ni~ih~il~ 11iilj;¡
'. _ ":!I ¡ _~ ~;"_ ':;:l ):

:¡~~ ii, l( :m :!: ¡,l
.:1; ï J. '1 :m ;~:, iej()r..........
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2.3 WIL Study Director:

Jennifer Thomas-Wohlever, PhD
Research Scientist
Tel: (419) 289-8700

Fax: (419) 289-3650

Email: jwohlever(gwilresearch.com

2.4 WIL Deputv Director:

Justin Godsey, BS, LATG
Biologist, Metabolism

2.5 WIL Staff Involved with Study:

Joseph F. Holson, PhD
President, Director

Daniel W. Sved, PhD
Director, Metabolism and Analytical Chemistry

Terry L. Johnson, PhD
Associate Director, Metabolism

Christopher J. Bowman, PhD
Staff Toxicologist, Developmental

and Reproductive Toxicology

Heather L. Osborn, BS, RQAP-GLP
Manager, Quality Assurance

Robert A. Wally, BS, RAC
Acting Manager, Reporting and

Regulatory Technical Services

Pete Resnis, BS
Senior Research Chemist, Metabolism

Aimee Mahoney, BS
Group Supervisor, Metabolism

2.6 Statistical Analysis:

Les Freshwater, MS
BioST A T Consultants, Inc.
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3 STUDY SCHEDULE:

Proposed Experimental Start Date: July 8, 2005

Proposed Experimental Termination Date: August 30, 2005

Proposed Unaudited Data Submission Date: September 2, 2005

Proposed Audited Report Date: September 23, 2005

4 REFERENCE & CONTROL CHEMICAL DATA:

Reserve samples of the reference and control chemicals used in this study will be
collected by the Sponsor and wil be stored at the Sponsor's facility. Therefore, no
reserve samples for this study wil be collected by WIL Research Laboratories, LLC.

4.1 Control Chemicals For Determination of Enzvme Activitv:

The known aromatase inhibitor, 4-hydroxyandrostenedione (4-0H ASDN), is
used as the positive control substance for this task. A known aromatase non-
inhibitor, lindane, wil be used as the negative control substance. Table 1
contains identity and property information for these substances.

Table 1. Control Substances

Control CAS Molecutar
Molecular Target

Chemical Number Formula Weight Concentration Basis for Selection
(g1mol) in Assay (M)

4-0H 566-48-3 CI9H2603 302,4 5 X 10-8
Known aromatase

ASDN inhi bilor
Affects StAR and

Lindane 58-89-9 C6H6Cl6 290.8 i X 10-6
cholesterol

metabolism; no
aromatase activity

Control substance stock solutions wil be prepared and analyzed by Battelle's
Chemical Repository (CR) and distributed to the laboratories. Lindane wil be
formulated in dimethylsulfoxide (DMSO) and 4-0H ASDN wil be formulated
in ethanoL. The total volume of control substance formulation used in each

assay should be no more than 1% of the total assay volume (i.e., 20 ¡.L in a
2 mL assay) in order to minimize the potential of the solvent to inhibit the
enzyme. Fresh diliitions of the stock solution will -be prepared in the same
solvent as the stock solution on the day of use. Dilutions wil be prepared such
that the target concentration of control substance (Table 1) can be achieved by
the addition of 20 ¡,L of the dilution to a 2 mL assay volume. Information on

::H"

':~fj':t ij '~jinf ;~ ¡i(~_;

~""""."
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storage conditions for control substance stock solutions wil be provided by the
CR.

4.2 Reference Chemicals

The reference chemicals for Task 4, their properties and rationale for selection
ar listed in Table 2. Each chemical wil initially be tested over the
concentration range 10-3 to 10-10 M (final concentration) but the range may be
adjusted as described in Section 8.

Table 2. Reference Chemicals for Aromatase Assay Validation

CAS Molecular Molecular
Reference chemical Weight Basis for SelectionNumber Formula ( o/rnol\

aminoglutethimide 125-84-8 C'3H'6N202 232.3 Non-steroidal
aromatase inhibitor

chrysln 480-40-0 CisH'004 254.2 Potent flavonoid

dicofol 115-32-2 C14HaCIsO 370.47 Organochlorine

econazole (nitrate) 24169-02-6 CiaH1sC13N20- 444.7 Potent imidazole

HN03 anti-fungal

ketoconazole 65277-42-1 C26H2BCbN404 531.43 Weak imidazole
anti-fungal

Affects aromatase
atrazlne 1912-24-9 CBH14CINs 215.69 gene expression; no

aromatase inhibition

fenarimol 60168-88-9 C17H12CI2N,O 331.2 pyrimidine fungicide

4-nonylphenol 104-40-5 CisH240 220.4 Affects ARlER; no
aromatase inhibition

prochloraz 67747-09-5 CisHI6Cl3N302 376.7 conazole fungicide

dibenz ¡a,h) Known non-aromatase
53-70-3 C22HI4 278.35 inhibitor; Ah receptoranthracene

agonist

Reference chemical stock solutions wil be prepared and analyzed by the CR
and distributed to the laboratories. Reference chemicals wil be formulated in
buffer, absolute ethanol or DMSO. The total volume of reference chemical
formulation used in each assay should be no more than 1% of the total assay
volume (i.e., 20 ¡.L in a 2 mL assay) in order to minimize the potential of the
solvent to inhibit the enzyme. Fresh dilutions of the stock solution will be
prepared in the same solvent as the stock solution on the day of use such that the
target concentration of reference chemical can be achieved by the addition of

:p ,'"?:. 11 ;g;.
~~~::~i:~~:';~~í~ i:mm

!.. :;~jr-~~;(:~¡:;W'!j:¡

lt~~~("
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20 1.,IL of the dilution to a 2 in assay volume. Information on storage
conditions for reference chemical stock solutions wil be provided by the CR.

The reference chemicals will be numbered 1 to 10 by the CR and these same
numeric designations will be used when the samples are coded prior to
distribution to the assaying laboratories. This wil ensure that, for example,
Chemical 1, is always the same chemical in each laboratory.

5 ASSAY MATERIALS RECEIPT AND/OR PREPARATION:

A sufficient supply of chemical reagents, radiolabeled and non-radiolabeled

androstenedione, and recombinant microsomal preparations wil be obtained prior to
initiation of the first set of experiments to ensure that suffcient quantities are
available to conduct the studies. The detailed procedures for preparation of the assay
substrate, assay buffer, microsomes and NADPH (ß-nicotinamide adenine
dinucleotide phosphate, reduced form, tetrasodium salt) solution wil be documented
in the study records.

The procedure for identification of the test system wil be that each test tube used in
the conduct of the aromatase assay wil be uniquely identified by applying a label or
writing directly on the test tube.

5.1 Assav Substrate. r3H1ASDN + ASDN:

5.1.1 Substrate Name/Supplier:

The substrate for the aromatase assay is androstenedione (ASDN). Non-
radiolabeled and radiolabeled ASDN wil be used. The non-radio labeled
ASDN will be provided to the laboratories by the CR. The radiolabeled
androstenedione ((lß-3H)-ASDN, ¡3H)ASDN) wil be provided to the
laboratories by Perkin Elmer through Battelle's CR. The CR wil
forward all applicable information regarding supplier, lot numbers and
reported/measured purity for the substrate to the laboratories and this
information wil be included in study reports. The radiochemical purity

of the eH)ASDN will be assessed by RTI.

5.1.2 Preparation of Substrate Solution for use in Aromatase Assay:

Since the specific activity of the stock (3H)ASDN is too high for use
directly in the assay, a solution containing a mixture of nonradiolabeled
and nidjolabeled eHlASDN ispreiiared such that Jhe final concentration
of ASDN in the assay is 100 nM and the amount of tritium added to
each incubation is about 0.1 ¡.Ci. This substrate solution should have a
concentration of 2 ¡.M with a radiochemical content of about 1 ¡.Ci/mL.

.."" .... ..... n.u' ...-". ..' _.......... ........ .... h_'"..............,..............,,,,.........' '_HU.'..........................-.,-,.........,...-.~ ....... .... ......-".,
'.. ::~:¡ y~.::¡a ;:1
'~:'F;: ¡¡:¡¡,~ :!
;1~ V,t~ :¡g !1_~'~~
.......~. ..
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The following ilustrates the preparation of a substrate solution using a
stock of eH)ASDN with a specific activity of 25.3 Ci/mmol and a
concentration of 1 mCi/mL. Prepare a 1: 100 dilution of the radiolabeled
stock in buffer. Prepare a 1 mg/mL solution of ASDN in ethanol and
then prepare dilutions in buffer to a final concentration of 1 i-g/mL.

Combine 4.5 mL of the 1 i-g/mL solution of ASDN, 800 i-L of the
eH)ASDN dilution and 2.7 mL buffer to make 8 mL of substrate
solution (enough for 80 tubes). Record the weight of each component
added to the substrate solution. After mixing the solution well, weigh

aliquots (20 i-L) and combine with scintilation cocktail for
radiochemical content analysis. The addition of 100 i-L of the substrate
solution to each 2 in assay volume yields a final eH)ASDN
concentration of 100 nM with 0.1 i-Ci/tube.

5.2 Microsomes

Recombinant microsomes wil be supplied to each laboratory by the lead
laboratory (RTI International). The recombinant microsomes are a product of
Gentest™ (Woburn, MA). The product name is Human CYF19 (Aromatase)

Supersomes™ and the catalog number is 456260. The Supersomes™ package
size is 0.5 nmoles cytochrome P450 in 0.5 mL. These are the same recombinant
microsomes used in a previous positive control study (WIL-43iolO). Supplier-
provided values for protein concentration, Cytochrome c reductase activity, and
aromatase activity wil be found on the data sheet accompanying each shipment
and wil be included in the report. These samples should be treated as

potentially infectious and appropriate precautions must be employed. The
microsomes must be stored at approximately -70 to -80 DC.

Caution: Microsomes can be denatured by detergents. Therefore, it is
important to ensure that all glassware, etc, that is used in the preparation or
usage of microsomes is free of detergent residue. New disposable test tubes,
bottles, vials, pipets and pipet tips may be used directly in the assay. Durable
labware that may have been exposed to detergents should be rinsed with water
and/or buffer prior to use in the assay.

If the human recombinant microsomes are supplied in aliquots in excess of what
is required to conduct a single experiment, they wil be thawed, pooled,

homogenized, divided into appropriate aliquots for conduct of a single
experiment and refrozen as described below in order to minimize and

standardize the number of freeze/thaw cycles each preparation undergoes.

Microsomes wil be thawed quickly in a 37 :t 1 DC warerbath and then will be
immediately transferred to an ice bath. The microsomes will be pooled and
rehomogenized using a Potter-Elvejhem homogenizer (about 5- to passes). The
pooled sample will be aliquoted into portions appropriate for use in a single
experiment (ca. 160 ilL, dependent on the protein concentration of the

..:m ,,:¡~¡bm i\!¡ih

";¡it;; ,¡¡"'i() ¡, ~¡~"
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preparation) and the samples wil be flash frozen and stored at approximately
- 70 to -80°C for future use. Each tube wil provide enough protein for a single
experiment and any excess thawed microsomal preparation wil be discarded.

On the day of use, microsomes wil be thawed quickly in a 37 :t 1 °C water bath
and then wil be immediately transferred to an ice bath. The microsomes wil
be rehomogenized using a Potter-Elvejhem homogenizer (about 5-10 passes) or
by vortexing about 5 seconds prior to use. The microsomes wil be diluted in
buffer (serial dilutions may be necessary) to an approximate protein

concentration of 0,008 mglmL. The addition of 1 mL of that microsome
dilution wil result in a final approximate protein concentration of 0.004 mglmL
in the assay tubes. All microsome samples must be kept on ice until they are
placed in the water bath just prior to their addition to the aromatase assay.

Microsomes are not to be left on ice for longer than approximately 1 h before
proceeding with the assay. Appropriate documentation of time from thaw to

use must be maintained.

Diluted microsomes must be used only on the day of preparation. Under no
conditions should diluted microsomes be refrozen for later use in the assay.

5.3 Other Assav Components:

5.3.1 Buffer:

The assay buffer wil be 0.1 M sodium phosphate buffer, pH 7.4.

Sodium phosphate monobasic (IT Baker, cat #4011-01, 137.99 glmo!)
and sodium phosphate dibasic (IT Baker, cat # 4062-01, 141.96 glmol)
wil be used in the preparation of the buffer. Solutions of each reagent
at 0,1 M wil be prepared in distiled, deionized water and then the
solutions wil be combined to a final pH of 7.4. The assay buffer may
be stored for up to one month in the refrigerator (2-8 °C).

5.3.2 Propylene Glycol:

Propylene glycol (IT Baker, cat #9402-01,76.1 g/mol) is added directly
to the assay as described in Section 7.

5.3.3 NADPH:

NADPH (Sigma, cat #1630, 833.4 glmo!) is the required co-factor for
CYP19 (aromatase enzyme). The Sponsor will provide the NADPH to
be used in ihe assay. The final concentration in the assay will be 0.3
mM. Typically, a 6 mM stock solution is prepared in assay buffer and
then 100 ¡.L of the stock is added to the 2 mL assay volume. NADPH
must be prepared fresh each day and is kept on ice.

:~, ."
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6 PROTEIN ASSAY:

The protein concentration of the microsome preparation will be determned on each
day of use of the microsomes in the aromatase assay. QC standards (nominal protein
concentrations of 10 and 100 l.g/mL) wil be prepared by the lead laboratory and
distributed to each paricipating laboratory. Each of these QC standards wil be run in
duplicate with each run of the protein assay. A 6-point standard curve wil be
prepared, ranging from 5 to 250 l.g protein/mL. The protein curve standards wil be
made from bovine serum albumin (BSA). Protein wil be determined by using a DC
Protein Assay kit purchased from Bio-Rad (Hercules, CA). To a 200 ilL aliquot of
unknown, QC or curve standard, 100 ilL of BioRad DC Protein Kit Reagent A will be
added and mixed. Next, 800 llL of BioRad DC Protein Kit Reagent B wil be added
to each sample and the samples will be vortex mixed. The samples wiI be allowed to
sit at room temperature for at least 15 min to aIlow for color development. The
absorbances are stable for about 1 h. Each sample (unknown and standards) wil be
transferred to disposable polystyrene cuvettes and the absorbance ((g 750 nm) wil be
measured using a spectrophotometer. The protein concentration of the microsomal
sample wil be determined by interpolation of the absorbance value using the curve
developed from the protein standards.

7 AROMATASE ASSAY (SEE APPENDIX A):

The assays will be performed in 13x 100 mm test tubes maintained at 37 :t IOC in a
shaking water bath. Each test tube wil be uniquely identified by applying a label or
writing directly on the test tube. Propylene glycol (100 ILL), CH)ASDN + ASDN
substrate, NADPH, and buffer (0.1 M sodium phosphate buffer, pH 7.4) wil be
combined in the test tubes (total volume 1 mL). The final concentrations for the assay
components are presented in Table 3 below.

Table 3. Recombinant Microsomal Aromatase Assay-Optimized Conditions

Microsomal Protein 0.004 mgfmL "
NADPH 0.3 ro"
CHlASDN + ASDN 100 nM"
Incubation Time 15 minutes

" Final concentrations

The tubes and the microsomal suspension wil be placed in a 37 :t 1°C water bath for
at least five minutes prior to initiation of the assay by the addition of 1 mL of the
diluted microsomal suspension to the reaction mixture in the labeled test tube. The
total assay volume will be 2 mL, and the tubes will be incubated for 15 minutes. The
incubations will be stopped by the addition of methylene chloride (2 mL); the tubes

wil be vortex-mixed for approximately 5 seconds and placed on ice. The tubes are
then vortex-mixed an additional 20-25 seconds. The tubes will then be centrifuged for
10 minutes at approximately 162 x g. The methylene chloride layer will be remoyed
and discarded; the aqueous layers are extracted again with methylene chloride

. u.....................
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(2 mL). This extraction procedure wil be performed one additional time, each time
discarding the methylene chloride layer. The aqueous layers wil be transferred to
vials and duplicate aliquots (0.5 mL) wil be transferred to 20-mL liquid scintilation
counting vials. Liquid scintilation cocktail (Ultima Gold, Packard, approximately 10
mL) wil be added to each counting vial and shaken to mix the solution. The
radiochemical content of each aliquot wil be determined as described below.

Analysis of the samples wil be performed using a liquid scintilation counter (LSC).
Radiolabel found in the aqueous fractions represents 3HOH formed. One 3HOH
molecule is released per molecule of ASDN converted to estrogen in a stereospecific
reaction. Thus, the amount of estrogen product formed is determined by dividing the
total amount of 3HOH formed by the specific activity of the eH)ASDN substrate
(expressed in DPMlnmol). Results wil be presented as the activity (velocity) of the
enzyme reaction. The activity of the enzyme reaction is expressed in nmol
(mg proteinr1min-i and is calculated by dividing the amount of estrogen formed by
the product of mg microsomal protein used times the incubation time, e.g. 15
minutes.

8 DETERMNATION OF THE RESPONSE OF AROMATASE ACTIVITY TO
REFERENCE CHEMICALS:

Ten inhibitor compounds wil be tested, including the four inhibitor compounds in
W A 4-16, Task 5 (WIL-431007).

Each replicate will test the response of aromatase activity to the presence of eight
concentrations of a reference chemicaL. The reference chemicals must be coded prior
to distribution to the assaying technicians in order that the replicates are conducted
blind for reference chemical identity. This task wil be conducted in three

independent replicates. All three replicates for a giyen reference chemical must be
conducted by the same technician. However, the same technician is not required to
perform the three replicates for all ten reference chemicals. Multiple reference

chemicals may be conducted in a given day. Each replicate for a given reference
chemical must be conducted entirely independently of the other replicates for that
reference chemicaL. Thus, it is recommended that if multiple assays are conducted on
a given day by a single technician, those assays should use different reference
chemicals. Each reference chemical will be tested at eight concentrations and there
wil be three (triplicate) repetitions for each concentration of a given replicate. A
single replicate study with two reference chemicals is described in Table 4.
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Table 4. Sample Reference Chemical Study Design

Repetiions Concentration
Sample tye (test tubes) Description (M final)

Full Enzyme Activity Control 2
Complete assay' with reference

N/Achemical vehicle control

Background Activity Control
Complete assay with reference

2 chemical vehicle control omiting N/A
NADPH

Posilive Control 2 Complele assay wilh positive control
5 x 10.8

chemical C4-0H ASDN) added

Negative Control 2 Complete assay wilh negalive control
1 x 10.8chemicalmndanel- added

Reference Chemical 1 Concentration 1 3 Complele assay with Reference
1 x 10-'Chemical added

Reference Chemical 1 Concenlrallon 2 3 Complele assay wilh Reference
1 x 10"Chemical added

Reference Chemicai 1 Concenlralion 3 3 Complele assay wilh Reference
1 x 10"Chemical added

Reference Chemical 1 Concentralion 4 3 Complele assay with Reference
1 x 10-6Chemical added

Reference Chemical 1 Concentration 5 3 Complele assay wilh Reference
1 x 10-7Chamical added

Reference Chemicell Concentration 6 3
Complele assay with Reference

1 x 10.8Chemical added

Reference Chemical 1 Concentration 7 3 Complete assay with Reference
1 x 10'.Chemical added

Reference Chemical 1 Concenlralion 8 3 Complete assay with Reference
1 x 10-10Chemical added

Reference Chemical 2 Concenlratlon 1 3 Complete assay wilh Reference
1 x 10"Chemical added

Reference Chemical 2 Concenlration 2 3 Complete assay with Reference
1 x 10"

Chemicl added

Reference Chemical 2 Concenlratlon 3 3 Complele assay with Reference
1 x 10"Chemical added

Reference Chemical 2 Concentration 4 3 Complele assay wiih Reference
1 x 10-6Chemical added

Reference Chemical 2 Concentrallon 5 3 Complele assay with Reference
1 x 10.7Chemical added

Reference Chemical 2 Concenlralion 6 3 Complele assay with Reference
1 x 10.8Chemical added

Reference Chemical 2 Concenlralion 7 3 Complele assay wilh Reference
1 x 10"Chemical added

Reference Chemical 2 Concenlrallon 8 3 Complele assay wilh Reference
1 x 10.,0Chemical added

Full Enzyme Activily Control 2 Complete assay wilh reference
N/Achemical vehicle control

Background Aclivily Control 2
Complele assay wilh reference

chemical vehicle conlrol omitting N/A
NADPH

Positive Control 2 Complete assay wilh positive control
5 x 10-'chemical (4-0H ASDN) added

Negalive Control 2 Complete assay with negative control
1 x 10"chemical (lindane) added

'The complele assa contains buffer r ,0,
y , p opylene glycol, microsomal protein, i HlASDN and NADPH

iii
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Four types of control samples will be included for each replicate day. These include:

. full enzyme (aromatase) activity controls (substrate, NADPH, propylene

glycol, buffer, vehicle (used for preparation of reference chemical solutions)
and microsomes)

. background activity controls (all components that are in the full aromatase
activity controls, except NADPH)

. positive controls (all components that are in the full aromatase activity

controls, except vehicle, and with the addition of 4-0H ASDN at 5 x 10-8 M)

. negative controls (all components that are in the full aromatase activity

controls, except vehicle, and with the addition of lindane at 1 x 10-6 M).

Four test tubes of each type of control are included during each replicate day and are
treated the same as the other samples. The controls sets wil be split so that two tubes
(of each control type) are run at the beginning and two at the end of each day's set.

The assay wil be conducted as described in Section 7 with the following
modification. Reference chemical solution (or vehicle) wil be added to the mixture
of propylene glycol, substrate, NADPH and buffer in a volume not to exceed 20 ¡.L
prior to preincubation of that mixture. The volume of buffer used wil be adjusted so
the total incubation volume remains at 2 mL.

After completion of the first replicate, the data wil be reviewed and, if necessary, the
concentration of reference chemical used in the second and third replicates can be
adjusted. The decision whether to adjust test concentrations rests with the Study
Director. The decision should be based on the results from the first replicate with the
following guidelines in mind:

If insolubility is observed at the high concentration (10-3 M), then set the highest
concentration for the second and third replicates at the highest concentration that
appeared to be soluble (limited to 10-4 or 10-5 M). Do not use a concentration lower
than 10-5 M for the highest concentration tested.

If the highest concentration to be tested is lowered to 10-4 or 10-5 M, then add mid-log
concentration(s) near the estimated ICso based on the replicate one results in order to
keep eight concentrations in the test set.

The lowest concentration to be tested is 10-10 M.

.... .. ... ...,. .. .... -_.n' ,_...._............._--... -..-.."...,....."..,................."....."....-....,"".- ......_.............. .,......"....-.. "..,.- .... ........, "." ." .... ...'". .~' i. ! .;. .."l. I.'::i-,. ..:::r". _.
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9 DATA ANALYSIS:

The data analysis described in the following subsections addresses all of the
experiments of this task. The laboratories wil only be responsible for performing the

data analysis that corresponds to the experiments that they are assigned to conduct.

9.1 Aromatase Activity and Percent of Control Calculations:

Relevant data wil be entered into the latest version of the spreadsheet

Aromatase_Mastel- Versionx.y.xls (where x and y denote version number
designation) for calculation of aromatase activity and percent of control. The
version of the spreadsheet used wil be included in the reports. A working
document detailng the use of this spreadsheet has been issued in a previous task
on this work assignment (WIL Study Number WIL-43 1007).

9.2 Statistical Analvsis:

9.2.1 Concentration Response Fits for the Reference Chemicals

For the reference chemicals, three independent replicates of the

concentration response curve fit wil be carred out.

For each replicate two repeat tubes of the full enzyme activity controls,
the background activity controls and the positive and negative controls
wil be run prior to the repetitions of the graded concentrations of the

reference chemical and two repeat tubes of each control will be run
following the repetition of the reference chemicaL. Three repetitions wil
be prepared for each concentration of the reference chemicaL.

For each repeat tube (full enzyme activity, background activity, positive,
and negative controls and each reference chemical concentration) the
Excel database spreadsheet wil include total observed (uncorrected)

disintegrations per minute (DPMs) per tube and total aromatase activity
per tube. The DPM and aromatase activity values are corrected for the
background DPMs, as measured by the average of the background
activity control tubes. The aromatase activity is calculated as the
corrected DPM, normalized by the specific activity of the eH)ASDN,
the mg of protein of the aromatase, and the incubation time. The
average (corrected) DPMs and aromatase actiyity across the four
background activity control repeat tubes must necessarily be equal to 0
within each replicate.

For each tube percent of control is determined by dividing the

background corrected aromatase activity for that tube by the aycrage
backgrüund cûn-ected arümatase activity for the fûür full enzyme

activity control tubes and multiplying by 100.

........,.......,........... ". _._n.',-. .......... ."".... ........-. --...,..............- ....,.
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Concentration response trend curves wil be fitted to the percent of
control activity values within each of the repeat tubes at each reference
chemical concentration. Concentration is expressed on the log scale. In
agreement with past convention, logarithms wil be common logarithms
(i.e. base 10). Let X denote the logarithm of the concentration of
reference chemical (e.g. if concentration:: 1O-s then X :: -5). Let

Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) of the concentration

DA VG == average DPMs across the repeat tubes with the same reference
chemical concentration

T == top of plateau

B == bottom of plateau

ß == slope of the concentration response curve (ß wil be negati ve)

l. == 10glOICso (ICso is the concentration corresponding to percent of

control activity equal to 50%).

The following concentration response curve wil be fitted to relate
percent of control activity to logarthm of concentration within each

replicate:

Y = B + (T-B)/(1 + ((T-B)/(50-B) -1J10(~.X)ßJ + E

where E is the varation among repetitions, distributed with mean 0 and
varance proportional to DA VG (based on Poisson distribution theory
for radiation counts). The yariance is approximately proportional to Y.

The response curve wil be fitted by weighted least squares nonlinear
regression analysis with weights equal to 1/Y. Model fits wil be carred
out using Prism software (Version 3 or higher).

Concentration response models wil be fitted for each replicate test
within each reference chemicaL. Based on the results of the fit within
each replicate the extent of aromatase inhibition wil be summarized as
top (T), bottoJT (6), 10giolCso (f.), and slope (ß). The estimated T, B,
10gioICso, and ß for a reference chemical will be (weighted) means

across the replicates. The estimated overall standard errors will be based
on the standard errors within each replicate and the replicate-to-replicate
variability. The average values and standard errors of T, B, 10gloIC50, or

ß and the replicate-to-rcplicate components of variation will be

..........-.....-.......-"......--.................."..........--....,...-....... ........,-...,.........., '.'" ..- -,.. "., .~. ,.... ...,. "., .... ...
.ï~~;~~ -:.;':~¡.'~- ~~.
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calculated based on one-way random effects analysis of variance model
fits. For each reference chemical and replicate the estimated top (T), the
within replicate standard error of T, bottom (B), the within replicate
standard error of B, 10gioICso Ü.l), the within replicate standard error of
i-, the ICso, the slope (ß), the within replicate standard error of ß, and the
"Status" of each replicate of each response curve wil be displayed in a
table. The "Status" of each replicate of each response curve is indicated

as:

· Complete curve - "inhibitor" - data are available up to at least 80%
inhibition - Calculate ICso.

· Incomplete curve - "presumed inhibitor" - Data are available up to
at least 50% inhibition but not beyond 80% inhibition - Calculate
ICso.

· Incomplete curve -"equivocal" - Data are available to between 20%
and 50% inhibition - Do not calculate ICso.

· "No inhibition" - No data are available above 20% inhibition - Do
not calculate ICso.

9.2.2 Graphical and Analysis of Variance Comparisons Among
Concentration Response Curve Fits

For each replicate the individual percent of control values wil be plotted
versus logarthm of the reference chemical concentration. The fitted
concentration response curve will be superimposed on the plot.
Indi vidual plots wil be prepared for each replicate.

Additional plots wil be prepared to compare the percent of control
activity values across replicates. For each replicate the average percent
of control values wil be plotted versus logarthm of reference chemical

concentration on the same plot. Plotting symbols will distinguish among
replicates. The fitted concentration response curves for each replicate

wil be superimposed on the plots. On a separate plot the average
percent of control yalues for each replicate wil be plotted versus

logarthm of reference chemical concentration. The average
concentration response curve across replicates wil be superimposed on
the same plot. The ayerage concentration response curve wil be the

unweighted ayerage of the response curves within each replicate.

Top (T), bottom (B), slope (ß) and 10gioICso (i-) will be compared across
replicates based on one-way random effects analysis of yariance,
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treating the replicates as random effects. For each ofT, B, ß and il plots
wil be prepared that display the parameters within each replicate with
associated 95% confidence intervals based on the within replicate
standard error and the average across replicates with associated 95%
confidence interval incorporating replicate-to-replicate varation.

9.2.3 Graphical and Analysis of Variance Comparisons of Full Enzyme
Activity, Background Activity, Positive and Negative Control
Percent of Control Across Reference Chemicals and Replicates

Within each replicate of each reference chemical quadrplicate

repetitions wil be made of the full enzyme activity control, background
activity control, and negative and positive control tubes. Half the
repetitions wil be cared out at the beginning of the replicate and half at
the end. If the conditions are consistent throughout the replicate test, the
control tubes at the beginning should be equi yalent to those at the end.

To assess whether this is the case the control responses wil be adjusted
for background DPMs, divided by the average of the (background

adjusted) full enzyme activity control values, and expressed as percent
of control. The average of the four background activity controls within
a replicate must necessarly be 0 percent and the average of the four full
enzyme activity controls within a replicate must necessarly be 100
percent. The full enzyme activity controls percent of control, the
backgroUnd activity controls percent of control, and the negative and
positive controls percent of control values wil be plotted across

reference chemical and replicate within reference chemical, with
plotting symbol distinguishing between beginning and end, and with
reference line 0% (background activity control) or 100% (full enzyme
activity control) respectively. These plots wil display the extent of
consistency across reference chemicals and replicates with respect to
average value and variability and will provide comparisons of beginning
versus end of each replicate. Additional plots will be prepared

displaying the difference of the average of the first two percent of

control values (i.e., those based on the "beginning" tubes) and the
average of the last two percent of control yalues (i.e., those based on the
"end" tubes) (end minus beginning) across reference chemicals and

replicates within reference chemicals. Each plot wil have a reference
line of O.

Three~factor mixed effects analysis of variance models will be fitted,
separately for the full enzyme activity control, the background aetiYity
control, and the positive and negatiye control tubes. The fixed effect
factors in the analysis of vadance will be

,.-.-.............-.."....-.-....-..........." ...... ,.... ...... ,,................,,,.....-n.'..'" ....._.., .,... ,-. .... .~.. ,- ., ,..
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. reference chemical

. portion (beginning or end)

. portion by reference chemical interaction.

The random effects wil be

. replicate nested within reference chemical

. portion by replicate within reference chemical interaction.

The residual error varation corresponds to repetition within reference
chemical, replicate, and portion. The response wil be percent of
control. Since for the background activity and full enzyme activity
controls the average of the repetitions within a reference chemical and
replicate are constrained to be 0 and 100 respectively, by the way in
which "percent of control" is defined, the variation associated with the
reference chemical effect and the replication within reference chemical
effect are both necessarly constrained to be O.

If the daily replicates are in control the portion main effect, the portion
by reference chemical interaction, and the portion by replicate within
reference chemical interaction should be non-significant. If the portion
by reference chemical interaction is significant the nature of the effect
wil be assessed by comparng the portion effect (averaged across
replicates) within each reference chemical to the portion main effect. If
the portion by replicate within reference chemical interaction is
significant the nature of the effect wil be assessed by comparing the
portion effect within each replicate within a reference chemical to the

portion effect averaged across replicates within the same reference

chemicaL. Simultaneity of inference wil be adjusted for by Bonferroni's
method.

9.2.4 Statistical Software

Concentration response curves wil be fitted to the data using the non-
linear regression analysis features in the PRISM statistical analysis
package, Version 3 or higher. Supplemental statistical analyses and
displays such as summary tables, graphical displays, analysis of
variance, and multiple comparisons will be cared out using PRISM, the
SAS statistical analysis system, Version 8 or higher, or other general
purpose statistical packages (e.g. SPSS), and Microsoft Excel, as
convenient.
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9.2.5 Interlaboratory Statistical Analysis

The lead laboratory and each of the paricipating laboratories wil cary
out "intra-laboratory" statistical analyses based on their test data,
according to this common statistical analysis plan, developed by the
Data Coordination Center (Battelle). The Data Coordination Center will
cary out the "inter-laboratory" statistical analysis. It wil combine
summary values developed in each of the intra-laboratory analyses to
assess relationships among the laboratory results, the extent of
laboratory-to-laboratory varation, and overall consensus estimates
among the laboratories.

10 QUALITY ASSURANCE:

The study wil be audited by the WIL Quality Assurance Unit with in-phase

inspections to assure compliance with the study protocol and protocol amendments,
WIL Standard Operating Procedures (SOPs) and the appropriate provisions of the
EPA TSCA and FIFA Good Laboratory Practice Standards (GLPs) published in the
Federal Register (40 CFR Part 792 and 40 CPR Part 160). The raw data and draft
report wil be audited by the WIL Quality Assurance Unit prior to submission to the
Sponsor to assure that the Final Report accurately describes the conduct and the

findings of the study. Quality control (QC) and quality assurance (QA) procedures
will follow those outlined in the Quality Assurance Project Plan (QAPP) that will be
prepared for this study.

Data requiring statistical analysis wil be analyzed by BioSTAT Consultants, Inc.
following the current procedural guidelines of BioSTAT Consultants Inc. BioSTAT
Consultants Inc. wil provide a statistical analysis report, which wil be included as an
appendix to the final report. Quality Assurance auditing of the statistical report (for
internal consistency with the study report) wil be conducted under the direction of
the Quality Assurance Unit ofWIL Research Laboratories, LLC.

Formulation of the control and reference chemical stock solutions will be conducted
by the Sponsor following the standard operating procedures of the Sponsor and in
accordance with GLPs. Quality assurance monitoring of these activities for SOP and
GLP compliance is the responsibility of the Sponsor. Upon completion of the
prescribed activities the Sponsor wil provide a signed Quality Assurance statement
that will be included in the Battelle Chemical Repository Chemistry Report and
included in the final report as an appendix.

This study wil be included on the WIL master list of regulated studies.

,_. ;':: 'e'. _;¡~.-. .h. .... ..."-,..,n .., ,".,.,.......... ...-...-..'.....".... 'u' ,........"....-..,....-...........-...,........ .."..:' !:¡ ;¡¡.:;¡:¡ ."::. ¡j:':~:1....... ........ .''''. .. n' 0, ..
!¡~1 ¡'j, t¡ ~m l:: ;irw,..........

- 1 52-



Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Page 19 of 22
WIL.43lO11
July 7, 2005

11 RECORDS TO BE MAINTAINED:

All specimens and original raw data records, as defined by WIL SOPs and the
applicable GLPs, wil be stored as described in Section 12 in the Archives at WIL
Research Laboratories, LLC.

Raw data records generated by the Sponsor wil be stored as defined by the Sponsor's
applicable standard operating procedures.

12 WORK PRODUCT:

The Sponsor wil have title to all documentation records, raw data, specimens and
other work product generated during the performance of the study. All work product,
including raw paper data, pertinent electronic storage media and specimens, wil be
retained at no charge for a period of six months following issuance of the final report
in the Archives at WIL Research Laboratories, LLC. Thereafter, WIL Research
Laboratories, LLC wil charge a monthly archiving fee for retention of all work
product. Appropriate supporting documentation for statistical analyses conducted and
reported by BioSTAT Consultants, Inc. wil be maintained in the Archives at WIL
Research Laboratories, LLC. All work product wil be stored in compliance with
regulatory requirements.

Any work product, including documents, specimens, and samples, that are required
by this protocol, its amendments, or other written instructions of the Sponsor, to be
shipped by WIL Research Laboratories, LLC to another location wil be appropriately
packaged and labeled as defined by WIL's SOPs and delivered to a common carrer
for shipment. WIL Research Laboratories, LLC wil not be responsible for shipment
following delivery to the common carrer.

13 REPORTS:

An interim data set, in the form of a spreadsheet and data summary, wil be submitted
to the Sponsor. The spreadsheets will be submitted within 14 calendar days of
completing the incubations/analyses. This interim data submission wil not be

audited by the Quality Assurance Unit and wil be identified as "unaudited
preliminary data." The data wil be checked for accuracy by the technical staff.

Interim data summares, draft and final reports wil be submitted as described in
Section 9.5 of the QAPP.

The data to be reported in the interim data summaries will include (but is not limited
to) the following information: assay date and run number, technician code and log

reference chemical concentration, background corrected aromatase actiyity (for each
control and reference chemical repetition), percent of control activity, ICso, slope and
graphs of activity versus log reference chemical cum.:eniratiûn.
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In addition, draft and final reports wil contain tables and graphs, as appropriate,

containing the results of the intralaboratory statistical analyses described in Section 9
of this document.

Draft final and final reports wil be written. The format for the draft final report wil
be provided by the Sponsor. The draft final report wil be submitted to the Sponsor.
One revision of the full report wil be permitted as par of the cost of the study, from
which the Sponsor's reasonable revisions and suggestions wil be incorporated into
the final report, as appropriate. Additional changes or revisions, requiring a new
report, may be made, at extra cost. It is expected that the Sponsor wil review the
draft report and provide comments to WIL within a two-month time frame following
submission. WIL wil submit the final report in a timely manner following receipt of
comments. If the Sponsor's comments and/or authorization to finalize the report have
not been received by WIL within one year following submission of the draft report,
WIL may elect to finalize the report following appropriate written notification to the
Sponsor. One electronic copy (PDF format) wil be provided; requests for paper
copies of the final report may result in additional charges.

14 PROTOCOL MODIFICATION:

Modification of the protocol may be accomplished during the course of this
investigation. Roweyer, no changes wil be made in the study design without the
written permission (electronic email or paper document) of the Sponsor. In the event
that the Sponsor requests or approves a change in the protocol, such changes will be
made by appropriate documentation in the form of a protocol amendment. All
alterations of the protocol and reasons for the modification(s) wil be signed by the
Study Director and the Sponsor Representative.
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Appendix A

Combine in a test tube
(concentrtions are final in a 2 mL volume):

0.1 mL propylene glycol
100 nM ('JASON (0.1 fiCi)

0.3 in NADPH

20 fiL test substance solution or vehicle

Dilute to I mL total volume in phosphate buffer, pH 7.4 Dilute Microsomes to ca 0.008 mg/mL

t t
Warm ca 5 min in a 37 "C water bath Wann ca 5 min in a 37 "C water bath~ ..

Add I mL microsomal suspension to each test tube

t
Incubate at 37 "C for 15 minutes in shaking water bath

t
Add 2 mL of CH,Ch to quench enzyme reaction; vortex ca 5 s, place

on ice; vortex 20-25 s, centrfuge for 10 min at a setting of 162 x g (avg)

t
Remove and discard organic layer. Add 2 mL CH,CI' to

test tube containing aqueous layer; vortex for ca 30 s;
centrifuge for io min at a selling of 162 x g (avg)

t
Remove and discard organic layer. Add 2 mL CH,CI, to

test tube containing aqueous layer; vortex for ca 30 s;
centrifuge for 10 min at a selling of 162 x g (avg)

t
Remove and discard organic layer. Transfer aqueous layer to a vial

with cap; transfer duplicate 0.5 mL aliquots to LSC vials;
add io mL scintilation cocktail, count in LSC
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Combine in a test tube
(concentrations are final in a 2 mL volume):

0.1 rn l'ropylene glycol

100 nM ( JASDN (0.1 f!Ci)
0.3 mM NADPH

20 ¡iL test substance solution or vehicle

Dilute to 1 mL total volume in phosphate buffer, pH 7.4 Dilute Microsomes to ca 0.008 mg/mL

+ .
Warm ca 5 min in a 37 DC water bath Warm ca 5 min in a 37 DC water bath-- .-

Add I rn microsomal suspension to each test tube

+
Incubate at 37 DC for 15 minutes in shaking water bath

.
Add 2 rn of CH,CIi to quench enzyme reaction; vortex ca 5 s, place

on ice; vortex 20-25 s, centrfuge for 10 min at a settng of 162 x g (avg)

+
Remove and discard organic layer. Add 2 mL CH,C¡' to

test tube containing aqueous layer; vortex for ca 30 s;
centrifuge for lO min at a setting of 162 x g (avg)

+
Remove and discard organic layer. Add 2 mL CH,Ch 10

test tube containing aqueous layer; vortex for ca 30 s;
centrifuge for 10 min at a setting of 162 x g (avg)

+
Remove and discard organic layer. Transfer aqueous layer to a vial

witb cap; transfer duplicate 0.5 mL aliquots to LSC vials;
add 10 mL scintilation cocktal, count in LSC
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Introduction
The objective of this work is to determine the radiochemical purity of the (3H1ASDN to be

used in the conduct of W A 4-16 and W A 4-17. . The criteria for acceptance of the material for this
use is 95% radiochemical purity as determined by high performance liquid chromatography
(HPLC) and liquid scintillation counting.

Materials and Methods
(3H1Androstenedione ((3H1ASDN) of lot number 3538496 was received from Perkin Elmer

Life Science (Boston, MA),

The radiochemical purity of the tH1ASDN (1:100 dilution in ethanol) was determined
using high performance liquid chromatography (HPLC) and liquid scintilation counting. The
HPLC system consists of a Waters 2690 Separations Module, a Waters 2487 Dual Å Absorbance
Detector and a p-RAM Model 3 flow-through radioactivity detector (IN/US, Inc., Tampa, FL) with a
250 ilL glass scinlillant celL. Data was collected using Waters Milennium32 ClienUServer
Chromatography Data System Softare, Version 4.0.

The HPLC method used a Zorbax Rx-C18 column (4.6 x 250 mm) with a mobile phase of
55:15:30 (v:v:v) distilled, deionized water: tetr8hydrofuran: methanol and a flow rate of 1 mUmin.
The eluant was monitored by ultraviolet (UV) absorbance at 240 nm and by a flow-through
radiochemical detector. Eluant fractions were collected manually into vials containing ca. 10 mL
Ultima Gold and assayed for radiochemical content by liquid scintillation spectrometry (LSS)

Results
The HPLC radiochromatogram of the eH1ASDN, lot number 3538496, is presented in

Figure 1. The measured radiochemical purity of the (3H1ASDN was 97%.

Figure 1. HPLC Radiochromatogram of (3H1ASDN

('H1ASDN

mV 10.00

4.00 12.00 16.00 12.00

- SamplName 11343-20B: VIall: llieckin 1; Channel SATIN: Date Acquire 1/51 11:01:41 AM

Conclusion
(3H1ASDN, lot number 3538496, is acceptable for use on WA 4-16 and WA 4-17.
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Aromatase Assay Spreadsheet

Test
Assay Date 7/2.112005 Chemical

# Concentrations
tested 8

ID JG Replicate # Microsome t e Microsome ID

431011 chem 1 rep 1recombinant-,xls
Title page 12/15/2005; 2:08 PM Page 1 of 8
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Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0199
0.0201
0,0200
0,0200
0,0201

DPM/Aliq.
DPM/g
soln,

1179752
1528125
1537480
1 546417
1556844

Average DPM/g soln
SD
CV

1469723
162448

11,05

Ci/ soln 0.662

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
10,3

(mL)
10

dilution
factor (ASDN) in solution (flg/mL)

1030.00
10,30
1,03

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution SDecific Activitv

1) Calculate fl9 (3HJASDN/g soln, = 0,00749 fl9/9 soln,
fl9/9 soln,

a, flCi/g soln
b, Specific activity of ( HJASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0,662
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln,

fl9 ASDN/g soln,= fl9 cold ASDN/g soln, + fl9 (3H)ASDN/g soln

0,581487 + 0.00749
0,588982 fl9 ASDN/g soln,

3) Calculate Solution Specific Activity

= (flCilg soln.)/(fl9 ASDN/g soln.)
1,124 flCi/fl9 ASDN

714672 dDm/nmol

431011 chem 1 rep 1 recombinant-,xls;
Substrate Specific Activity

12/15/2005;
2:08 PM 2 of 8
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Test
Assay Date 7/21/2005 Chemical 10 Chern 1 tested

OJ ""
~ a
CD ro'= ()
CD --

Zo

~ !L !h Q
0:096 0,053 0:037 0,033
0.097 0.053 0,039 0,031
0.098 0,054 0,041 0,028

BSA)
25

Total volume of
stock (ml) Protein stock ID

~r
i.¡

W..o....

10 JG Replicate # Rep 1

Standards: ~
0,555
0:562
0:565

Samples: 1Q 1Q microsomes
0,057 0.278 0,052
0,058 0.283 0,051

0052

concentration Volume of

(m9/mL) stock used SId mg Protein III Standard
per ill Used

0,25 200 0,00025 200
0.125 200 0,00013 200

0.05 1000 0.00005 200
0.025 1000 0,00003 200

0.01 1000 0,00001 200
0,005 1000 0,00001 200

Blank 0,030

Microsome t pe Recombinant Microsome 10

100

mg Protein A". Aadj Curve
Measured Output Variables Regression results

0,0500 0.561 0,530 0,0483 m, b 0,093 -0,001
0.0250 0,338 0.307 0.0275 sem, seb 0.004 0,001

0,0100 0,163 0.133 0,0113 r, sey 0.993 0,002
0,0050 0.097 0.067 0,0051 F, dl 536 4
0.0020 0,054 0,023 0.0011 SSreg, sSresid 0,002 0.000
0,0010 0.039 0.008 -0,0003

Regression results are calculated using the function
r'= 0.993 L1NEST
m= 0,093
b= -0,001

I..
0\ Final vol.-. mg protein III diluted Diluted usomes mg protein/Illi

Araw Äadj measured ~SOMES prep, (~L) (~L) Prep. average mg/liL mg/mL

10 0,057 0,027 0.001 200 1 0,000 0,000 0.007
10 0.058 0,028 0,002 200 1 0.000
10 1

100 0.278 0,248 0,022 200 1 0,000 0.000 0.111
100 0,283 0,253 0.022 200 1 0.000
100

0.052 0,022 0,001 200 0.003 0.003 2,833
0,051 0,021 0,001 200 0.003
0.052 0,022 0,001 200 0,003

431011 chern 1 rep 1recombinant-.xls;
Protein - 6 point curve

12/15/2005:
2:08 PM
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Test
Assay Date 7/21/2005 ChemicallD Chem 1

ID JG Replicate # Rep 1

Standards: 0.25 0.125 !L
0,555 0,325 0,163
0.562 0,342 0.161
0:565 0,346 0,165

Samples: 1Q 100 microsomes
0,057 0,278 0,052
0,058 0,283 9,051

0,052

SId mg Protein ).L Standard
per).L Used

200 0,00025 200
200 0.00013 200

1000 0,00005 200
1000 0.00003 200
1000 0,00001 200
1000 0.00001 200

Blank 0.030

tested

CD "U
~ a
CD Ci5'= ()
CD .-

Zo

~ 0'0 0005 Q
0,096 0,053 0,037 0.033
0,097 0,053 0,039 0,031
0,098 0.054 0,041 0,028

BSA)
25

°
Total volume of
stock (mL) Protein stock ID

~r
i,J

W--a----

Microsome tvpe Recombinant Microsome 10

100

concentration Volume of
(mg/mL) stock used

0,25 200
0.125

0.05
0,025

0,01
0.005

mg Protein Am. Aadj Curve
Measured Output Variables Regression results

0,0500 0.561 0,530 0.0427 m, b 0.081 0,000
0,0250 0.338 0.307 0,0247 semi seb 0,002 0,000
0,0100 0,163 0.133 0.D06 r, Séy 0,998 0.001
0,0050 0.097 0.067 0,0053 F, df 1529 3
0.0020 0,054 0,023 0,0018 SSreg' SS'esid 0,000 0.000
0,0010 0,039 0.008 0,0006

Regression results are calculated using the function
~= 0.998 L1NEST
m= 0.081
b= 0.000

I..
0\ Final vol.00 mg protein )JL diluted Diluted usomes mg protein/j.Li

Am. Aadj measured ~SOMES prep, (~L) (~L) Prep. average mg/).L mg/mL
10 0,057 0,027 0,002 200 1 0,000 0,000 0.011
10 0.058 0,028 0,002 200 0.000
10

100 0.278 0,248 0.020 200 0.000 0.000 0,101
100 0,283 0,253 0,020 200 0,000
100

0,052 0,022 0,002 200 0.005 0,005 5,043
0.051 0.021 0.002 200 0.005
0,052 0,022 0,002 200 0.005

431011 chem 1 rep 1recombinant-.xls;
Protein - 5 point curve

12/15/2005;
2:08 PM
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Test
Assay Date 712112005 ChemicallD Chem 1 tested 8

10 JG Microsome tvoe aReplicate # Rep 1 Recombinant Microsome ID

Standards: 11
Protein stock
(mg'10 mL) Protein stock 101 0.75 0.5 0,25 0,13 Blk

Samples:

mg Protein ~L Standard mg Protein A,w Aadj Curve
per~L Used Measured Output Variables

0,00000 25 0,0000 m,b
0,00000 25 0.0000 sem, seb
0,00000 25 0.0000 r, sey
0,00000 25 0,0000 F, dl
0.00000 25 0,0000 SSreg,SSresid
0,00000 25 0,0000

i
Blank r'=..

0' m=\0
b=i

Amw

mg protein
measured

~L diluted

~SOMES prep, (~L)

Final vol.
Diluted usomes

(~L) average mgl~L mglmL
mg proteinl~L

Prep,Aadj.

431011 chem 1 rep 1recombinant-.xls;
Protein

1211512005;
2:08 PM
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Assa Date
Chemical

7/21/2005 ID Chern 1
# Concentrations

tested
Microsome

type Microsome ID o Technician ID JG
Replicate
# Re 1

OJ "U

~ a
co "e'= ()
CD -

Z
o

Microsome Dilution Details Test Chemical Concentrations
Level Final Concentration M

1

2
3
4
5
6
7
8

~r
i.¡

(¡-"o-"
-"

Dilution A 0..11.4 mL microsome Stock used
69,8t4 mL total volume

612.40351 dilution factor

Dilution B 1 mL microsome Dilution A used
t mL total volume
1 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

.612.40351 total dilution factor

Protein Concentration (stock microsomes. mg/mL):
Protein Concentration dilution added to assa , m /mL :

5.043
0,008235

I---.o
i

431011 chern 1 rep 1recombinant-,xls
Microsome & Chemical Dilutions

12/15/2005
2:08 PM Page 6 of8
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ai i:

~ a
Cõ Ciï=0
CD .-

Zo

Test Chemical 10 Chern 1 #Conænlrationslesled a Miclosomelype o Technician ID Replicale# R, ,

SaniplelO CalculaleDF'Minac¡ueousporUMaftereXlraciion Calculale % turnover Calculate nmol H,O formed

TolalDPMcorrect..lor
background (Backgfound

% conversion 10 product Tubes)
36107

Nom;nalLOial
\llume(mL)

2

lolalDPMinassaytube
(initial)
146972

used in assay
tube (mL)

Incuballon
essay(m9"mL) r

0,004

eslro¡in(ormedlmg
proleinlmin

0.4090
SamptelYpe

Fiiliaclivi control
Replicalellevel

1 ~i
i
.¡
W..o....

Aliq Volume (mL) OPMlmL
'8063.08
18173.88
18161,34
18082.18
17009,46
17011.24
16725,76
16716,02

68.64
61.48
67.'

¡1.86
".9

76.92
49.62
62.34

9804.08
9464.36
9410.18
9301,74
8141.46
8219.02
7442.48
7407.76

17669.04
,

Ave DPMlmL
18118.48

TolalDPM
36236.96

(mL) ~mol 'H,O formed
0.0505

1.46972
"""""

I..-.
1.46972..

I

35460.26

35271.66 146972

mi:~
()0
~-i
OJ

Slz
!=

" 0)" OJ
i

~
I0..
I0
N

7016 W

inS7.il
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Assay Date # Concentrations tested
Replicate

# Rep 1

OJ "U

~ a
CD Cõ'=a
CD ..

Zo107/21/2005 Chern 1

Control Tyee Portion Averane SO

Full activitv Beninninn 0.4091 0,0001

Full activity End 0,3806 0,0046

Full activitv Overall 0.3948 0,0166

Backoround Beninninn 0,0000 8,76301E-05

Backoround End 0,0000 0,00023918

Backoround Overall 0.0000 0.000153456

Positive Beainning 0.2126 0.0030

Positive End 0.1753 0.0121

Positive Overall 0,1940 0,0227

Neaative Beainnina 0.3842 0,0165

Neaative End 0,3408 0,0071

Neaative Overall 0,3625 0,0272

I,.
--
tv
i

Test Substance Level Renlicate (test substance) M Laortest substance! Activit
Chern 1 1 1 l,OOE-03 -3,00 0.0224
Chern 1 1 2 l,OOE-03 -3.00 0,0225
Chern 1 1 3 1.00E-03 -3.00 0,0222
Chern 1 2 1 l,OOE-04 -4,00 0.1708
Chern 1 2 2 l,OOE-04 -4,00 0,1637
Chern 1 2 3 l,OOE-04 -4,00 0,1670
Chern 1 3 1 l,OOE-05 -5,00 0,3495
Chem 1 3 2 l,OOE-05 -5,00 0,3552
Chern 1 3 3 1.00E-05 -5.00 0.3409
Chern 1 4 1 1.00E-06 -6.00 004002
Chem 1 4 2 1.00E-06 -6.00 0.3981
Chern 1 4 3 1.00E-06 -6,00 0,3988
Chern 1 5 1 l,OOE-07 -7,00 0.3946
Chern 1 5 2 l,OOE-07 -7,00 0.4145
Chern 1 5 3 l,OOE-07 -7.00 004157
Chern 1 6 1 1.00E-08 -8,00 004137
Chern 1 6 2 l,OOE-08 -8,00 0.4149
Chern 1 6 3 l,OOE-08 -8,00 0,4095
Chern 1 7 1 l,OOE-09 -9,00 0,4053
Chern 1 7 2 1.00E-09 -9.00 004190
Chern 1 7 3 1.00E-09 -9.00 0,3991
Chern 1 8 1 l,OOE-l0 -10.00 0,4008
Chern 1 8 2 1.00E-l0 -1000 0,3981
Chern 1 8 3 1.00E-l0 -1000 0,4220

431011 chern 1 rep 1 recombinant~.xls
Results Summary

Microsome
8 type Recombinant Microsome ID o Technician ID JG

Percent of control values
Lag(test Renlicate

-8vel )stancel r 1 2 3
1 -3,00 5,69 5.71 5.63
2 -4,00 43,25 41,47 42,31
3 -5.00 88,51 89,96 86,33
4 -6,00 101.36 100.82 101.00
5 -7.00 99,94 104,98 105,28
6 -8.00 1 04 .7 105.08 103,71
7 -9,00 102,64 106,12 101,09
8 -10.00 101.52 100.83 106.88

12/15/2005
2:08 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 7/25/2005 ChemicallD RC1

# Concentrations
tested 8

ID JG Replicate #Rep 2 Microsome tvne Microsome ID

431011 chem 1 rep 2recombinanl.xls
Title page 12/15/2005; 1 :22 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0199
0.0201
0,0200
0,0200
0.000

DPM/Aliq,
258779

27083.59
27592,72
28221,74
27874.29

DPM/g
soln.
1300397
1347442
1379636
1411087
1393715

Average DPM/g soln
SD
CV

1366455
43686

3,20

uCi/a soln 0,616

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
10,1

(mL)

dilution
factor

100

10

(ASDN) in solution (Jlg/mL)
1010,00
10,10
1,01

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln,

3 9

734 9

0,56751

Calculation of Substrate Solution Specific Activity

1) Calculate Jlg eHIASDN/g soln. = 0,00697 Jlg/g soln.

Jl9/g soln,
a, JlCi/g soln
b. Specific activity of ( HIASDN (JlCi/mmol)
c, Molecular wt of ASDN (mg/mmol)

0.616
25300000

286.4

Formula=a/b*c

2) Calculate total Jlg ASDN/g soln.

,ig ASDN/g soln.= Jlg cold ASDN/g soln, + Jlg eHIASDN/g soln.

0,567510 + 0,00697
0.574478 Jlg ASDN/g soln.

3) Calculate Solution Specific Activity

= (JlCi/g soln.)/(Jlg ASDN/g soln.)
1,071 JlCi/Jlg ASDN

681232 dom/nmol

431011 chem 1 rep 2recombinanl.xls;
Substrate Specific Activity

12/15/2005;
1 :22 PM 2 of 8

-174-



Test
Assay Date 7/25/2005 ChemicallD RC1 tested

OJ "U

~ a
co ro'= ()
CD .-

Za

.Q BSA)
25

°
Total volume of
stock (mL) Protein stock ID

~r
,.t

W..o....

ID

Standards:

Microsome ID

100

I..
--
Vl
i

Samples: 1Q 100
0,054 0,281
0,051 0;268

concentration Volume of
(mg/mL) stock used Std mg Protein )lL Standard mg Protein Aow Aadi Curve

per )lL Used Measured Output Variables Regression results
0,25 200 200 0.00025 200 0.0500 0.565 0,538 0.0484 m, b 0,092 -0,001

0.125 100 200 0,00013 200 0.0250 0,339 0,312 0,0275 sem, seb 0.004 0,001
0.05 200 1000 0,00005 200 0,0100 0,160 0.133 0,0111 r ,sey 0.993 0.002

0,025 100 1000 0.00003 200 0,0050 0,092 0.065 0.0048 F, df 606 4
0,01 40 1000 0.00001 200 0,0020 0.052 0,025 0.0011 sSri:", SSriisid 0,002 0,000

0,005 20 1000 0.00001 200 0,0010 0.041 0.014 0,0001
Regression results are calculated using the function

Blank 0,027 r= 0.993 L1NEST
m= 0,092
b= -0.001

Final vol.
mg protein llL diluted Diluted usomes mg protein/)lL

Aow Aadj measured ~SOMES prep. (~L) (~L) Prep. average mgl)lL mg/mL
10 0,054 0.027 0.001 200 1 0,000 0.000 0,006
10 0,051 0,024 0,001 200 1 0,000
1O 1

100 0,281 0.253 0,022 200 1 0,000 0.000 0.108
100 0,268 0.241 0,021 200 1 0.000
100

0,047 0.019 0.001 200 114 0.002 0,002 1,882
0,048 0.021 0,001 200 114 0.002
0,045 0,018 0.000 200 114 0.001

431011 chem 1 rep 2recombinant.xls;
Protein - 6 point curve

12/15/2005;
U2PM
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Test
Assay Date 7125/2005 ChemicallD RC1 tested

ID °
Total volume of
stock (ml)Standards:

Samples:

concentration Volume of
(mg/mL) stock used SId mg Protein III Standard mg Protein A1aw Aadj

per III Used Measured
0,25 200 200 0,00025 200 0,0500 0.565 0.538

0.125 100 200 0.00013 200 0.0250 0,339 0,312
0.05 200 1000 0,00005 200 0,0100 0.160 0,133

0.025 100 1000 0.00003 200 0.0050 0,092 0.065
0,01 40 1000 0,00001 200 0,0020 0.052 0,025

0,005 20 1000 0,00001 200 0,0010 0.041 0.014

Blank 0.027 r'= 0,999
m= 0.080
b= 0,000

i..-- Final vol.0\ mg protein III diluted Diluted usomesi
A=w Aadj. measured ~SOMES prep, (~L) (~L)

10 0,054 0.027 0.002 200 1
10 0.051 0,024 0,002 200
10

100 0,281 0,253 0,020 200
100 0.268 0,241 0,019 200
100

0.047 0,019 0,001 200 114 69814
0,046 0.021 0.001 200 114 69814
0.045 0.018 0,001 200 114 69814

431011 chem 1 rep 2recombinant.xls;
Protein - 5 point curve

12/15/2005:
1:22 PM

BSA)
25

Curve
Output
0.0430
0.0248

0.0105
0.0050
0,0018
0.0009

mg protein/¡.l
Prep.

0.000
0,000

0.000
0,000

0,004
0,004
0.004

Variables
m, b

sem, seb

r, sey
F, df

SSre¡i' sSresid

Protein stock ID
100

Regression results
0.080
0,001

0,999
3851

0,000

OJ "U

~ a
CD Ci"=0
CD .-

Z
o

~r
i.tc.-ia-i-i

0,000
0,000

0.000
3

0.000

Regression results are calculated using the function
L1NEST

average mg/¡.L mg1mL

0,000 0,009

0.000 0.098

0.004 4.138
m
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Test
Assay Date 7/25/2005 ChemicallD RC1 tested 8

ID JG Replicate # Rep 2 Microsome tvpe Recombinant Microsome ID

Standards: 1.
Protein stock
(mg/10 ml) Protein stock ID1 0,75 0,5 0,25 0,13 Blk

Samples:

mg Protein fil Standard mg Protein A",w Aadj Curve
perfil Used Measured Output Variables

0,00000 25 0.0000 m,b
0,00000 25 0,0000 S8m, S8b
0.00000 25 0,0000 r i S8y
0.00000 25 0,0000 F, dl
0.00000 25 0,0000 SSregl sSresid
0.00000 25 0,0000

i
Blank r'=..

-- m=--
b=i

Araw

mg protein
measured

fil diluted
fiSOMES prep, (fil)

Final vol.
Diluted usomes

(fil) average mg/fil mg/ml
mg protein/fil

Prep.A.dj

431011 chem 1 rep 2recombinant.xls;
Protein

12/15/2005;
1:22 PM
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Regression results

Regression results are calculated using the function
L1NEST
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Assa Date

Chemical
7/25/2005 I D RC 1

# Concentrations
tested

Microsome
type Microsome 10 o Technician ID JG

Replicate
# Re 2

OJ ""
~ a
CD ro'= ()
(1 -zo

Dilution B 1 mL microsome Dilution A used
1 ml total volume
1 dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.00E,03
2 5,QOE-04
3
4
5
6
7
8

~r
i
.¡c.-ia-i-i

Microsome Dilution Details

Dilution A 0'.114 ml microsome Stock used
69.814 mL total volume

612.403509 dilution factor

Dilution C (if applicabie)

1.00E-06
1,OOE-07
1,OOE-09

NA

mL microsome Dilution 8 used
mL total volume
dilution factor

6'12.403509 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL:

4,138
0,006757

I..
--
00
i

m
""
):
()o::--i
ai
n.
zo

431011 chern 1 rep 2recombinant.xls
Microsome & Chemical Dilutions

12/15/2005
1:22 PM Page 6 of 8
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o Technician ID

OJ '1
~ a
CD Ciï=0
CD ..

Zo
SamplelD Calculalenmol H¡Olormed

~i
1
.¡
W--a----

Sampl",i)'
Fullaciivitconlrol

ReplicalelLevel
,

I..--\0
i

431011chem 1 rep2recombinanl.xls; Aclivily calculalion

T",s! Ch",micallD RC1 8 Microsomeiype

Calculal", DPM in aqueous poruon after extraction

Nominaltolal
vOlume (mL)

2
Aliq Volume (mL) DPMimL

28907,24
31541.62
31735.48

31592
31258,14
29910.9

28822.54
29540.~

39.16
".S

47,56
18.34

TotalOPM
60446.86

Replicte # 

(mL)
lolal DPM in assay lube

(inllial)
136646

Total DPM corected for
b.ckground(8ackground

%conv",rsionloprodud Tubes)
60365

nmol'Hiolormed
0.0886

used in assay
tube(mL)

,
,
,

eslrogenrormei1mg
pfoleinlmin

0.BN3

15.94

m
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Assay Date # Concentrations tested
Replicate
# Rep2

OJ "U

~ a
arm"=0
co .-

ZoID7/25/2005 RC1

Control TYDe Portion Averae SD

Full activity Beainnino 0,8951 0,0295

Full activitv End 0.8644 0.0287

Full activity Overall 0.8798 0,0297

Backqround Beninninn -0,0001 0,000182086

Backaround End 0,0001 8,09045E-05

Backaround Overall 0,0000 0,000185348

Positive Beninninn 0.3415 0,0013

Positive End 0,3030 0,0158

Positive Overall 0.3223 0,0241

Neoative Beninninn 0,8806 0,0050

Neoative End 0.7821 0,0452

Neoative Overall 0.8314 0.0627

I..
00o
i

Test Substance Level Reolicate Itest substance' M Loanest substancel Activitv
RC1 1 1 1.00E-03 -3,00 0.0332
RCI 1 2 1.00E-03 -3.00 0,0316
RCI 1 3 I,OOE-03 -3,00 0.0336
RCI 2 1 5,OOE-04 -3.30 0,0792
RCI 2 2 5.00E-04 -3.30 0,0783
RC1 2 3 5,OOE-04 -3,30 0.0793
RC1 3 1 1,OOE-04 -4,00 0.2841
RC1 3 2 1.00E-04 -4,00 0,2901
RCI 3 3 1 ,OOE-04 -4.00 0,3050
RCI 4 1 5.00E-05 -4,30 0.4282
RCI 4 2 5.00E-05 -4,30 0,4168
RC1 4 3 5.00E-05 -4,30 0,4042
RC1 5 1 1,OOE-05 -5,00 0.7141
RC1 5 2 1.00E-05 -5.00 0,7034
RCI 5 3 I,OOE-05 -5,00 0,7170
RCI 6 1 1.00E-06 -6.00 0,8781
RCI 6 2 I,OOE-06 -6,00 0.8431
RC1 6 3 1,OOE-06 -6,00 0,8933
RC1 7 1 1.00E-07 -7,00 0,9085
RCI 7 2 I,OOE-07 -7,00 0,8921
RCI 7 3 I,OOE-07 -7,00 0.8987
RCl 8 1 1,OOE-09 -9,00 0.8729
RCl 8 2 1,OOE-09 -9,00 0,8545
RCI 8 3 I,OOE-09 -9.00 0,8748

431011 chem 1 rep 2recombinant.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 o Technician 10 JG

Percent of control values
Log(test Re lieate

_eve! )stance 1 1 2 3
1 -3,00 3,77 3,59 3,82
2 -3.30 9,01 8.90 9.01
3 -4.00 32.30 32.98 34,67
4 -4,30 48,68 47,38 45.94
5 -5,00 81,17 79,95 81,50
6 -6.00 99,82 95,84 101.54
7 -7.00 103,26 101.40 102,16
8 -9,00 99,22 97.13 99.44

12/15/2005
1:22 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 7/27/2005 ChemicallD

# Concentrations
tested 8

10 Replicate # Re 3 Microsome t e Microsome

431011 chem 1 rep 3recombinant.xls
Title page 12/15/2005; 1 :24 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0,0198
0.0199
0.0199
0,0202
0,0199

DPM/Aliq,
28938.8
29839,25
31503.05
31810.71
31915.46

DPM/g
soln,

1461539
1499460
1583068
1574788
1603792

Average DPM/g soln
SO
CV

1544529
60892

3,94

uCi/a soln 0,696

Calculation of actual concentration of nonradiolabeled ASDN in solution used to oreoare substrate solution:

ASDN solution

Stock
Dilution A

Diiution B

mg ASDN
added
10.4

(mL)
10

dilution
factor

100

10

(ASDN) in solution (¡.g/mL)
1040.00

10.40
1.04

Calculation of concentration nonradlolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.2283 9

4,6364 9

0.586009 ua/a

Calculation of Substrate Solution Soecific Activity

1) Calculate ¡.g eH1ASDN/g soln, = 0,00788 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln
b. Specific activity of ( H)ASDN (¡.Ci/mmol)
c, Molecular wt of ASDN (mg/mmol)

0:696
25300000

286.4

Formula=a/b*c

2) Calculate totai ¡.g ASDN/g soln,

¡.g ASDN/g soln,= ¡.g cold ASDN/g soln, + ¡.g eH1ASDN/g soln,

0,586009 + 0.00788
0,593885 ¡.g ASDN/g soln,

3) Calculate Solution Specific Activity

= (¡.Ci/g soln,)/(¡.g ASDN/g soln.)
1.171 ¡.Ci/¡.g ASDN

744847 dom/nmol

431011 chem 1 rep 3recombinant.xls;
Substrate Specific Activity

12/15/2005;
1:24 PM 2 of 8
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tested

OJ "'

~ a
Cõ Ciï= ("
CD -

Zo
Test

Assay Date 7/27/2005 ChemicallD

10 JG Replicate # Rep 3

Standards: 0,25 0.125 0,05
0.577 0.346 0,164
0.586 0,346 0,164
0.590 0,365 0.162

Samples: 1Q 100 microsomes
0,053 0.286 0,050
0,053 0.285 0,050

0.048

concentration Volume of

(mg/mL) stock used Std mg Protein p.L Standard
per ¡.L Used

0.25 0.00025 200
0.125 0,00013 200

0,05 0,00005 200
0,025 0.00003 200

0,01 0.00001 200
0.005 0,00001 200

Blank 0.031

Microsome t pe Recombinant Microsome ID ~r
.h
ú.-"a-"-"

~ 0.01 ~ Q
0.094 0,053 0,041 0,037
0,098 0,053 0.042 0.027
0,098 0,057 0,041 0,030

Total volume of
stock (mL) Protein stock IDBSA)

25 100

mg Protein Aow Aadj Curve
Measured Output Variables Regression results

0,0500 0,584 0,553 0.0483 m, b 0,089 -0.001
0,0250 0,352 0,321 0.0277 sem, seb 0,004 0,001
0,0100 0.163 0,132 0,0108 r, sey 0,993 0,002
0,0050 0.097 0,065 0,0049 F, df 586 4
0,0020 0.054 0,023 0,0012 SSreg, sSresid 0.002 0.000
0.0010 0,041 0.010 0.0000

Regression results are calculated using the function
r= 0,993 L1NEST

0,089
b= -0,001

I..
00 Final vol.W mg protein ¡.L diluted Diluted usomes mg protein/¡.Li

A"w AaClj measured MSOMES prep, IML) IML) Prep. average mg/¡.L mg/mL
10 0.053 0,021 0.001 200 1 1 0.000 0,000 0,005
10 0,053 0.022 0.001 200 1 1 0,000
10 1

100 0.286 0.255 0,022 200 1 0,000 0,000 0,109
100 0.285 0,253 0.022 200 1 0,000
100

0.050 0,019 0,001 200 0,003 0.002 2.351
0,050 0,019 0.001 200 0.002
0.048 0,017 0,001 200 0,002

431011 chem 1 rep 3recombinant.xls;
Protein - 6 point curve

12/1512005;
1:24PM
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tested

OJ "U

~ a
Cõ ro'=a
co ..

Zo
Test

Assay Date 7/27/2005 Chemical 10 

10 JG Replicate # Rep 3

Standards: 0.25 0.125 0,05
0.577 0,346 0,164
0.586 0,346 0,164
0,590 0.365 0.162

Samples: 1Q 100 iTicrosomês
0053 0:286 0,050
0'053 0,285 0.050

0,48

concentration Volume of
(m9/mL) stock used Std mg Protein III Standard

per III Used
0,25 200 200 0,00025 200

0,125 100 0,00013 200
0.05 200 0,00005 200

0.025 100 0,00003 200
0.01 40 0.00001 200

0,005 20 1000 0,00001 200

Blank 0.031

0.025 Q.
0,094 0.053
0.098 0,053
0,098 0,057

0,005
0.041
0.042
0.041

11
0,037
0.027
0.030

8SA)
25

°

Total volume of
stock (mL) Protein stock JD

~r
i.¡

W..a....

Microsome tvpe Recombinant Microsome ID

100

mg Protein Araw Äadj Curve
Measured Output Variables Regression results

0.0500 0,584 0,553 0,0428 m, b 0,077 0.000
0,0250 0.352 0.321 0,0249 sem, seb 0.001 0,000
0,0100 0,163 0,132 0,0103 r ,sey 1,000 0,000
0,0050 0,097 0,065 0,0051 F, df 8527 3
0,0020 0,054 0,023 0,0019 SSreg, sSresid 0,000 0.000
0.0010 0.041 0,010 0,0009

Regression results are calculated using the function
r'= 1.000 L1NEST

0,077
b= 0,000

I..
00 Final vol..¡ mg protein III diluted Diluted usomes mg protein/IllI

Araw Aadi. measured ~SOMES prep. (~L) (~L) Prep. average mg/iiL mg/mL
10 0.053 0.021 0,002 200 1 1 0,000 0,000 0.009
10 0,053 0.022 0.002 200 1 1 0.000
10 1 1

100 0.286 0.255 0.020 200 1 1 0.000 0,000 0.099
100 0.285 0.253 0.020 200 1 1 0.000
100

0,050 0.019 0.002 200 114 0,005 0,005 4.587
0.050 0,019 0.002 200 114 0,005
0,048 0,017 0,001 200 114 0.004

431011 chem 1 rep 3recombinant.xls;
Protein w 5 point curve

12/15/2005;
1:24 PM
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Test
Assay Date 7/27/2005 Chemical 10 tested 8

10 JG Microsome !voeReplicate # Rep 3 Recombinant Microsome JD

Protein stock
(mg/10 ml) Protein stock 10Standards: 1l 1 0,75 0.5 0,25 0.13 Blk

Samples:

mg Protein fil Standard mg Protein A~w Aadj Curve
perfil Used Measured Output Variables

0,00000 25 0,0000 m,b
0,00000 25 0,0000 S8m. seb

0,00000 25 0.0000 r, S8y

0,00000 25 0,0000 F, dl
0.00000 25 0.0000 SSreg.SSresid
0,00000 25 0,0000

i
Blank r';..

00 m;VI b;I

A,w

mg protein
measured

fil diluted
fiSOMES prep, (fil)

Final vol.
Diluted usomes

(fil) average mg/fil mg'ml
mg protein/fil

Prep,Aadj.

431011 chem 1 rep 3recombinantxls;
Protein

12/15/2005;
1:24 PM
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Regression results

Regression results are calculated using the function
L1NEST
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Assa Date

Chemical
7/27/2005 10

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.114 mL microsome Stock used
69,814 mL total volume

612.4035 dilution factor

Dilution B ,1.. mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

612.4035 total dilution factor

4,587
0,00749

Protein Concentration (stoc;k microsomes, mg/ml):
Protein Concentration dilution added to assa ,m ImL :

I--
00
0\
i

431011 chern 1 rep 3recombinant.xls
Microsome & Chemical Dilutions

Microsome
8 type Microsome ID

Test Chemical Concentrations
Level Final Concentration (M)

1 1,OOE-03
2 5,OOE-04
3 1;00E-04
4 5,OOE'Ü5
5 t:OOE,05
6 1:00E,06
7 t:nOE07
8 1,OOE'09

12/1 S/2005
1:24PM

o Technician 10 JG
Replicate
# Re 3

II -i
~ 0-~.
CD CD=0
CD -

Zo

~r
,.t(.--a----

m
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~
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ai
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Sample 10

Replicale#

Samplelype
Fvliactivi control

Replicale/Levei
,

Posilivecontrol

Ne ativeControl

I..
00..
i

431011 chem1 rep3recombinanhls:Activitycaloulation

e Microsome type

Nominallolal
volume (mL)

,

o Technician 10

total OF'M in assay tube
(iniiial) % conversion to produei
154453

25.55

Caloulate nmol H,O formed

Tolal OPM correced for
background (Back9laund

Tubes)
M971

19237

nmol'H,Oformed
0.0604

used in assav Incubation
tUDe (mL). assay (mglmL) lime (min)

0,004 15"

0.0573 0.'"

OJ "U

~ e3
ro roO= ()
CO -

Z
o

eslro¡;nfarmed/mg
proleinlmin

0.5374 ~r
i.t

VJ..o....
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Assay Date # Concentrations tested
Replicate

# Rep 3

OJ "U

~ a
CD "e'=0
CD .-

Z
oID7/27/2005

Control Type Portion Averane SD

Full activity Beninninn 0.5200 0.0246

Full activity End 0.4876 0,0019

Full activity Overall 0.5038 0.0235

Backaround Beninninn 0.0000 2.0279E-05

BackQround End 0.0000 0.000136207

Backaround Overall 0,0000 8.30921E-05

Positive Beginning 0.2710 0.0065

Positive End 0,2249 0,0047

Positive Overa'ii 0,2479 0,0270

Negative Beainn¡'na 0.5277 0.0101

Neaative End 0.4679 0,0034

Neaative Overa'U 0.4978 0,0351

I..
00
00
I

Test Substance Level Replicate (test substancel M Loartest substancel Activity
1 1 1 l,OOE-03 -3.00 0,0312
1 1 2 1.00E-03 -3.00 0,0318
1 1 3 1.00E-03 -3,00 0,0306
1 2 1 5.00E-04 -3.30 0,0717
1 2 2 5,OOE-04 -3,30 0,0711
1 2 3 5.00E-04 -3.30 0,0730
1 3 1 l,OOE-04 -4,00 0.2299
1 3 2 1.00E-04 -4.00 0.2301
1 3 3 1.00E-04 -4.00 0,2240
1 4 1 5,OOE-05 -4,30 0.3128
1 4 2 5,OOE-05 -4,30 0,2948
1 4 3 5,OOE-05 -4,30 0.3255
1 5 1 l,OOE-05 -5,00 0.4593
1 5 2 l,OOE-05 -5.00 0.4513
1 5 3 1.00E-05 -5,00 0.4543
1 6 1 1.00E-06 -6,00 0.5148
1 6 2 1.00E-06 -6,00 0,5015
1 6 3 1.00E-06 -6,00 0.5132
1 7 1 1,OOE-07 -7,00 0.5202
1 7 2 1.00E-07 -7,00 0.4981
1 7 3 1.00E-07 -7,00 0,5376
1 8 1 1.00E-09 -9,00 0.5205
1 8 2 l,OOE-09 -9,00 0.5103
1 8 3 l,OOE-09 -9,00 0.5213

431011 chem 1 rep 3recombinant.xls
Results Summary

Microsome
a type Recombinant Microsome ID o Technician 10 JG

Percent of control values
L09¡test Renlicate

.eve! )stancel 1 2 3
1 -3,00 6.20 6.32 6,07
2 -3.30 14,24 14,10 14.49
3 -4.00 45,63 45.67 44,46
4 -4.30 62,08 58,51 64.60
5 -5.00 91.17 89,58 90,17
6 -6,00 102,18 99.53 101,87
7 -7,00 103,25 98.87 106,71
8 -9.00 103.31 101,28 103.48

12/15/2005
1:24PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 7/21/2005. ChemicallD Che012

# Concentrations
tested 8

ID JG Replicate # Reo. 1: Microsome tyoe Microsome ID

431011 chern 2 rep 1 recombinanL.xls
Title page 12/15/2005; 1:29 PM Page 1 of 8
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Project No.: WIL-431 011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0,0199
0,0201
0,0200
0.0200
0.0201

DPM/Aliq,
23477,06
30715,31
30749,59
30928.34
31292.56

DPM/g
soln,

1179752
1528125
1537480
1546417
1556844

Average DPM/g soln
SD
CV

1469723
162448

11.05

iiCi/o soln 0.662

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor (ASDN) in solution (¡.g/mL)

1030.00
10.30
1,03

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8,1486 9

4.6003 9

0,581487 iio/a

Calculation of Substrate Solution Saecific Activity

1) Calculate ¡.g ¡'HjASDN/g soln, = 0,00749 ¡.g/g soln,
¡.g/g soln,

a. ¡.Ci/g so In

b, Specific activity of ( H)ASDN (¡.Ci/mmol)
c, Molecular wt of ASDN (mg/mmol)

0.662
25300000

286.

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln,

¡.g ASDN/g soln,= ¡.g cold ASDN/g soln. + ¡.g ¡"HjASDN/g soln,

0,581487 + 0,00749
0,588982 ¡.g ASDN/g soln,

3) Calculate Solution Specific Activity

= (¡.Ci/g soln,)/(¡.g ASDN/g soln,)
1.124 ¡.Ci/¡.g ASDN

714672 dpm/nmol

431011 chem 2 rep 1 recombinanL.xls;
Substrate Specific Activity

12/15/2005;
1:29 PM 2 of 8
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tested

ai i:
~ a-~.
CD CD

~ $1
zo

Test
Assay Date 7/2112005 Chemical 10 Chem 2

ID JG Replicate # Rep 1

Standards: 0,25 0,125 !L
0,555 0.325 0.163
0.562 0.342 0,161
0.565 0,346 0,165

Samples: 100 microsohles
0'.76 0,052
0'.83 0,051

0.052

concentration Volume of

(mg/mL) stock used Std mg Protein )lL Standard
per ).L Used

0,25 200 200 0,00025 200
0.125 100 200 0.00013 200

0,05 200 1000 0,00005 200
0.025 100 1000 0,00003 200

0,01 40 1000 0.00001 200
0,005 20 1000 0.00001 200

Blank 0.030

0.025 Q. 0.005 Q
0.096 0,053 0.037 0,033
0,097 0.053 0.039 0031
0,096 0,054 0,041 0.D8

BSA)
25

Total volume of
stock (mL) Protein stock 10

~r
i.t(...a....

Microsome t pe Recombinant Microsome 10

100

mg Protein Araw Aadj Curve
Measured Output Variables Regression results

0.0500 0.561 0,530 0.0483 m, b 0,093 -0,001
0.0250 0.338 0.307 0.0275 sem. seb 0.004 0.001
0.0100 0,163 0.133 0,0113 r. sey 0.993 0.002
0,0050 0,097 0.067 0,0051 F, df 536 4
0.0020 0.054 0,023 0.0011 SS,egi sSresid 0.002 0.000
0.0010 0.039 0,008 -0,0003

Regression results are calculated using the function
r'= 0,993 L1NEST
m= 0.093
b= -0,001

I..
\0 Final vol... mg protein )lL diluted Diluted usomes mg proteln/)lLi

A.. Aad; measured ~SOMES prep. (~L) Prep. average mgl)lL mg/mL
10 0.057 0,027 0.001 200 1 0,000 0,000 0.007
10 0,058 0,028 0.002 200 1 0,000
10 1

100 0.278 0,248 0.022 200 1 0,000 0.000 0,111
100 0,283 0.253 0,022 200 1 0.000
100

0,052 0.022 0.001 200 114 69814 0.003 0,003 2.833
0.051 0,021 0.001 200 114 69814 0,003
0,052 0.022 0,001 200 114 69814 0.003

431011 chern 2 rep 1recombinant.xls;
Protein - 6 point curve

12/15/2005;
1:29 PM
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Test
i.ssay Date 7/21/2005 Chemical 10 Chem 2 tested

OJ ìJ

~ a-~.
CD CD
= 0
CD -

Zo

0,005
0.037
0,039
0,041

Q
0.033
0,031
0.028

BSA)
25

o
Total volume of
stock (ml) Protein stock 10

~r
i.t

úJ--a----

ID JG Replicate # Rep 1

Standards: 0,25 0,125
0.555 0.325
0:562 0.342
0565 0:346

Samples: 1Q 100 microsomes
0.057 0,278 0,052
0.058 0.283 0.051

0:052

concentration Volume of
(mg/mL) stock used SId mg Protein ¡Jl Standard

per¡Jl Used
0,25 200 0,00025 200

0.125 200 0.00013 200
0,05 1000 0,00005 200

0.025 0,00003 200
0.01 0.00001 200

0,005 0.00001 200

Blank 0.030

Recombinant Microsome 10

100

mg Protein Amw Aadj Curve
Measured Output Variables Regression results

0.0500 0,561 0.530 0.0427 m, b 0.081 0.000
0,0250 0.338 0.307 0.0247 sem, seb 0,002 0,000
0,0100 0,163 0.133 0.0106 r. sey 0.998 0,001
0,0050 0.097 0.067 0.0053 F, df 1529 3
0.0020 0,054 0,023 0,0018 SSrtQ' sS¡esid 0,000 0.000
0.0010 0,039 0,008 0,0006

Regression results are calculated using the function
r'= 0,998 L1NEST
m= 0.081
b= 0,000

I..
\0 Final vol.N mg protein l.l diluted Diluted usomes mg protein/¡Jli

Araw Aadj. measured ~SOMES prep. (l1l) (~L) Prep. average mg/¡Jl mg/ml
10 0.057 0,027 0.002 200 1 1 0,000 0.000 0,011
10 0,058 0.028 0.002 200 1 1 0.000
10 1 1

100 0,278 0.248 0.020 200 1 1 0.000 0,000 0.101
100 0.283 0.253 0,020 200 1 1 0,000
100

0,052 0,022 0,002 200 69814 0,005 0.005 5,043
0,051 0.021 0.002 200 69814 0.005
0.052 0.022 0.002 200 69814 0,005

431011 chem 2 rep 1recombinant.xls;
Protein - 5 point curve

12/15/2005;
1:29 PM
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Test
Assay Date 7/21/2005 ChemicallD Chem 2 tested 8

ID JG Replicate # Rep 1 Microsome tvoe Recombinant Microsome ID a

Standards: 1,5
Protein stock
(mg/10 mL) Protein stock ID1 0,75 0,5 0,25 0,13 Blk

Samples:

mg Protein ~L Standard mg Protein Araw Aadj Curve
per~l Used Measured Output Variables

0.00000 25 0,0000 m,b
0.00000 25 0.0000 sem, seb
0,00000 25 0,0000 r i sey
0,00000 25 0,0000 F, df
0.00000 25 0,0000 SSreg. sSresid
0.00000 25 0.0000

i
Blank r'=..

\0 m=v.
b=i

Araw

mg protein
measured

~L diluted

~SOMES prep. (~L)

Final vol.
Diluted usomes

(~L) average mg/~L mg/mL

mg protein/~L
Prep.A,dj

431011 chem 2 rep 1recombinant.xls;
Protein

12/15/2005;
1:29 PM

OJ "U

~ a
CD cõ"= ()ci ~

Zo

~r
i.i

W..o....

Regression results

Regression results are calculated using the function
L1NEST
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Assa Date

Chemical
7/21/2005 ID Chern 2

# Concentrations
tested

Microsome
8 type Microsome ID o Technician ID JG

Replicate
# Re 1

OJ "U

~ a
CD ro'=0
CD .-

Zo

NA

mL microsome Dilution Bused
ml total volume
dilution factor

~i
i
.¡c...a....

Microsome Dilution Details

Dilution A 0,114 mL microsome Stock used
69,814 mL total volume

612.40351 dilution factor

Dilution B 1 mL microsome Dilution A used
1 ml total volume
1 dilution faclor

Dilution C (if applicable)

612.40351 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL :

5,043
0,008235

I..
\0.l
i

431011 chern 2 rep 1 recombinant.xls
Microsome & Chemical Dilutions

12/15/2005
1:29 PM Page 6 of8
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Sampleiype
Fullaclivi conlrol

Replicaleflevel
Nominallolal
votume(mL)

2

eMicrosomelype o TechnicianlD Replicate #

OJ "U

~ a.- ~.
C1 C1= ()
C1 .-

Z
o

TeslChemicallD Chem2

SamplelD Calculale% lurnover Calculale nmol HiO formed

Volume of subs Irate

Aliq Volume (mL) TotaJDPM
36236.96

101alDPM in assay lube
(initial)
146972

TolalDPMcorrecedfor
back~round (Background

%convernionloproduc Tubes)
36107

nmol"H,Oformed
0,0505

microsomes
used in assy Incubalion

iube (mL) assay (mglmL) lime (min)1 15, ", "115
15"""""""""
15

eslrogenfirmedlmg
proleinlmin

0.4090 ~r
,
.¡c...o....

16720,89

(mL)
0,-1
0,1
0:1
0;1
0:1
0.'
0'
0'
0:1

0.0227

,
0.' 146972 "
0.' "

I 0' "
0.' ".. 0,1 0.0021 "\0 0.1 "

VI 0.1 "
0,1 "I
0.1

m
"U
):
()0
;a-i

" OJ
15 Q."
15 Z15" !="
"

en"" CO
i

::
i0..
I0
Nc.

0:5
0,5

431011 chem2rep1lecombinanl.xls;AC'ivitycalculalion 12J1Sr200S:1:29PM



Microsome
8 type Recombinant Microsome 10

OJ ìJ
~ a
CD co.=("
CD .-

Z
oAssay Date ID # Concentrations tested o Technician 10 JG

Replicate
# Rep 17/21/2005 Chern 2

Control Tvpe Portion Averaae SD

Full activity Beainnina 0.4091 0,0001

Full activitv End 0,3806 0.0046

Full activity Overall 0,3948 0.0166

Backçiround BeainninQ 0.0000 8,76301E-05

Backçiround End 0.0000 0,00023918

BackQround Overall 0,0000 0.000153456

Positive BeQinninQ 0.2126 0,0030

Positive End 0.1753 0,0121

Positive Overall 0.1940 0.0227

NeQative BeQinninQ 0,3842 0,0165

NeQative End, 0,3408 0,0071

NeQative Overall 0,3625 0,0272

I..
\00\
i

Test Substance Level Reolicate (test substancel M looltest substancel Activitv
Chem 2 1 1 l,OOE-04 -4,00 0,0017
Chem 2 1 2 1.00E-04 -4,00 0,0013
Chem 2 1 3 1.00E-04 -4.00 0,0014
Chern 2 2 1 1.00E-05 -5.00 0,0171
Chern 2 2 2 1.00E-05 -5.00 0,0154
Chern 2 2 3 1.00E-05 -5.00 0.0173
Chem 2 3 1 5.00E-06 -5.30 0,0327
Chern 2 3 2 5.00E-06 -5,30 0,0327
Chern 2 3 3 5 00E-06 -5,30 0.0326
Chern 2 4 1 1.00E-06 -6.00 0,1203
Chern 2 4 2 1.00E-06 -6,00 0.1192
Chern 2 4 3 1,OOE-06 -6,00 0.1204
Chern 2 5 1 1.00E-07 -7.00 0,2870
Chern 2 5 2 l,OOE-07 -7,00 0,3098
Chern 2 5 3 1.00E-07 -7.00 0.3260
Chem 2 6 1 l,OOE-08 -8.00 0,3787
Chern 2 6 2 l,OOE-08 -8,00 0.3916
Chern 2 6 3 1.00E-08 -8.00 0,3948
Chern 2 7 1 1.00E-09 -9.00 0,3871
Chern 2 7 2 1.00E-09 -9.00 0,3963
Chern 2 7 3 1,OOE-09 -9,00 0,4002
Chern 2 8 1 1.00E-l0 -10.00 0,3910
Chern 2 8 2 1.00E-l0 -10.00 0,3861
Chem 2 8 3 l,OOE-l0 -10.00 0,3829

431011 chern 2 rep 1 recornbinant.xls
Results Summary

~r
r
.¡
W..a....

Percent of control values
logItest I Renlicate

.evel )stancel I 1 2 3
1 -4,00 0.42 0,32 0.36
2 -5,00 4.34 3,90 4.39
3 -5,30 8.29 8,27 8.26
4 -6.00 30.48 30,19 30.49
5 -7.00 72,70 78.46 82.57
6 -8.00 95,91 99.18 100,00
7 -9,00 98,05 100.37 101,36
8 -10,00 99.04 97,79 96.97

m
ìJ~
('o
~..
OJ

Q.
z
o

12115/2005
1:29 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 7/25/2005 ChemicallD RC2

# Concentrations
tested 8

ID JG Replicate # Reo 2 Microsome tvoe Microsome ID

431011 chem 2 rep 2recombinanl.xls
Title page 12/15/2005; 1 :30 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0199
0,0201
0,0200
0.0200
0.0200

DPM/Aliq.
25877.9

27083.59
27592.72
28221,74
27874,29

DPM/g
soln,
1300397
1347442
1379636
1411087
1393715

Average DPM/g soln
SD
CV

1366455
43686

3.20

uCilq so In 0,616

Calculation of actual concentration of nonradiolabeled ASDN in solution used to oreoare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
10.1

(mL)
10

dilution
factor

100

10

(ASDN) in solution (llg/mL)
1010,00

10,10
1.01

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln,

9
4.5734 9

0.56751

Calculation of Substrate Solution Soecific Activitv

1) Calculate Ilg lH1ASDN/g soln, = 0,00697 Ilg/g soln.

Ilg/g soln.
a. IlCilg so In

b, Specific activity of ( H)ASDN (IlCi/mmol)
c, Molecular wt of ASDN (mg/mmol)

0.616
25300000

286.4

Formula=a/b*c

2) Calculate totaliig ASDN/g soln,

¡lg ASDN/g soln.= Ilg cold ASDN/g soln, + Ilg (3H1ASDN/g soln,

0,567510 + 0,00697
0,574478 Ilg ASDN/g soln,

3) Calculate Solution Specific Activity

= (IlCi/g soln.)/(Ilg ASDN/g soln,)
1.071 IlCilIl9 ASDN

681232 dpm/nmol

431011 chem 2 rep 2recombinanL.xls:
Substrate Specific Activity

12/15/2005;
1:30 PM 2 of 8
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Test
Assay Date 7/25/2005 Chemical 10 RC2 tested

ID JG Replicate # Rep 2 Microsome tvpe Recombinant Microsome 10 o

Total volume of
slock (mL)Standards:

Samples: 1Q
0,054
0.051

0,045

concentration Volume of
(mg/mL) stock used Std mg Protein )lL Stanáard mg Protein A.. ABa;

per)lL Used Measured
0.25 200 200 0,00025 200 0.0500 0,565 0.538

0.125 100 200 0.00013 200 0.0250 0.339 0.312
0,05 200 1000 0.00005 200 0.0100 0.160 0.133

0,025 100 1000 0,00003 200 0.0050 0,092 0,065
0.01 1000 0.00001 200 0.0020 0.052 0.025

0,005 20 1000 0.00001 200 0.0010 0.041 0.014

Blank 0,027 r'= 0,993
0.092

b= -0,001

i..
1, Final vol.1, mg protein ¡.L diluted Diluted usomesi

A.w Aaaj. measured ~SOMES peep. (¡L) (~L)
10 0.054 0,027 0.001 200 1
10 0,051 0.024 0.001 200 1
10 1

100 0.281 0,253 0,022 200 1
100 0,268 0.241 0,021 200 1
100

0,047 0,019 0.001 200
0.048 0,021 0,001 200
0.045 0,018 0,000 200

431011 cheni 2 rep 2recombinant.xls;
Protein - 6 point curve

12/15/2005;
1:30 PM

BSA)
25

Curve
Output
0.0484
0.0275

0,0111
0,0048
0,0011
0,0001

mg protein/¡.L
Prep.

0,000
0.000

0,000
0.000

0.002
0,002
0,001

Variables
m, b

sem, seb

r, sey
F, df

sS,e9' sSresia

Protein stock ID
100

0,092
0,004

0,993
606

0,002

Regression results
-0,001

0,001

0.002
4

0,000

ai "U

~ a
Cõ (¡ï=0co --

Zo

~i
i
.¡
W-'o-'-'

Regression results are calculated using the function
L1NEST

average mg/¡.L mg/mL

0.000 0.006

0,000 0,108

0,002 1,882
m
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tested

ai "U

~ a
Cõ cil= ()
CD ..

Zo
Test

Assay Date 7/25/2005 Chemical 10 RC2

ID JG Replicate # Rep 2

Standards: 0.25 ~ 0:05
0.557 0,335 0,157
0.569 0.344 0,164
0.566 0.338 0,159

Samples: 1Q
0,054
0,051

concentration Volume of
(m9/mL) stock used Std mg Protein ¡.L Standard

per ¡.l Used
0.25 200 200 0,00025 200

0.125 100 200 0,00013 200
0.05 200 1000 0,00005 200

0,025 100 1000 0,00003 200
0.01 40 1000 0.00001 200

0.005 20 1000 0.00001 200

Blank 0,027

0;025 !L 0,005 Q
0:089 0,055 0.038 0,027
0,091 0:051 0.040 0.027
0,098 0,050 0,044 0.027

BSA)
25

o
Total volume of
stock (ml) Protein stock 10

~r
,,t

W-"o-"
-"

Microsome type Recombinant Microsome 10

100

mg Protein Amw Aadj Curve
Measured Output Variables Regression results

0,0500 0.565 0,538 0,0430 m, b 0,080 0,000
0.0250 0.339 0.312 0.0248 sem, seb 0,001 0.000
0.0100 0,160 0.133 0.0105 r ,sey 0,999 0.000
0,0050 0,092 0.065 0,0050 F, df 3851 3
0.0020 0,052 0.025 0.0016 SS,eg' sSresid 0,000 0.000
0.0010 0.041 0.014 0,0009

Regression results are calculated using the function
~= 0.999 L1NEST

0,080
b= 0,000

i
tv0

Final vol.0
mg protein III diluted Diluted usomes mg protein/¡.li

Araw Aadj. measured ~SOMES prep. (~L) (~L) Prep. average mgliil mg/mL
10 0.054 0.027 0.002 200 1 0.000 0,000 0.009
10 0,051 0,024 0.002 200 1 0.000
10

100 0.281 0.253 0,020 200 0,000 0.000 0,098
100 0.268 0.241 0,019 200 0.00
100

0.047 0.019 0,001 200 114 0,004 0.004 4.138
0,048 0,021 0.001 200 114 0.004
0.045 0.018 0.001 200 114 0.004

431011 chem 2 rep 2recombinant.xls;
Protein - 5 point curve

12/15/2005;
1:30 PM
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Test
Assay Date 7/25/2005 Chemical iD RC2 tested 8

ID JG ,Replicate # Rep 2 Microsome tvoe Recombinant Microsome ID

Standards: 1J Protein stock
(mg/10 mL) Protein stock ID1 0,75 0,5 0,25 0.13 Blk

Samples:

mg Protein ~l Standard mg Protein A". Aadj Curve
per~L Used Measured Output Variables

0,00000 25 0,0000 m, b
0,00000 25 0,0000 semi seb
0,00000 25 0.0000 r i sey
0.00000 25 0,0000 F, df
0.00000 25 0,0000 SSreg,SSresid
0.00000 25 0,0000

i
Blank r'=tv0 m=..

b=i

A".
mg protein
measured

~l diluted

~SOMES prep, (~l)

Final vol.
Diluted usomes

(~L) average mg/~L mg/mL

mg protein/~L
Prep.A,dj,

431011 chern 2 rep 2recombinant.xls;
Protein

12/15/2005;
1:30 PM

OJ "U

~ 0
CD 'ë'= ()
CD -

Zo

~r
i.¡

W..o....

Regression results

Regression results are caiculated using the function
LlNEST
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Microsome
type

ro "U

~ a
roar= ()
CD .-

Z
oAssa Date

Chemical
7/25/2005 ID RC2 Microsome 10 o Technician ID JG

Replicate
# Re 2

# Concentrations
tested

Microsome Dilution Details

Dilution A 0,114 mL microsome Stock used
69,814 mL total volume

612,403509 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

612.403509 total dilution factor

Protein Concentration (stock micro somes, mg/mL):
Protein Concentration dilution added to assa i m ImL:

i
tvoN
i

431011 chem 2 rep 2recombinanL.xls
Microsome & Chemical Dilutions

4,138
0.006757

12/15/2005
1:30 PM

Test Chemical Concentrations
Level Final Concentration M11,OOE-04

2
3

4
5
6
7
8

~r
i.¡

VJ--a----1.00E-06
l,OOE-07

1.00E-l0

m
"U;i
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Samplelype
FullaClivi coiitrol

ReplicalelLwiol
,

Nominallolal
voiume(mL)

2

6 Micrcsomelype Microsome 10 o Techniciari 10 Replicate # 

OJ "U

~ e3
Ci ro'=0
CD .-

Zo

TeslChemicallO RC2

Sample 10 Calculale'llurriover Calculaterimol H¡Olormed

Ave OPMlmL
30224.43

TolalOPM
60448.66

lotalOPMiriassaylube
(iri~ial)
'36646

TotalOPMcorecledtor
backgrourid(Background

% Ctriversionloproducl Tubes)
60365

nm~'H,Olormed
0,0886

microsomios
usedina!say

tube (mL) assay (mglmL)
1 0.003
,
,
,
,
,
,
,
,
,

eslrogerilormedlmg
pro1eirimiri

0,8743 ~r
i.¡
ú.--a----

(mL)
,
,
,
,
,
,
,
,

58363,38

Posiiiveconlrl 11864,27 17.37 23645 0,0347

30566.02

0.'
0.'

iNo
W
i

431011chem2rep2recombinariLxts:Activitycalcul¡;tiori
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Assay Date # Concentrations tested
Replicate

# Rep 2

CD "U
~ 0
CD ro'= ()
CD ..

Zo107/25/20.0.5 RC2

Control Type Portion Averaoe SO

Full activity Beninninn 0.,8951 0.,0.295

Full activity End 0.,8644 0.,0.287

Full activity Overall 0..8798 0,0.297

Backoround Beninninn -0.,0.0.0.1 0..0.00.1820.86

Backoround End 0..0.0.0.1 8.Q9Q45E-05

Backqround Overall 0.,0.0.0.0. 0.,0.0.0.185348

Positive Beninninn 0.3415 0..0.0.13

Positive End 0..30.30. 0.0.158

Positive Overall 0.,3223 0..0.241

Neçiative Be inninn 0.,880.6 0..0.0.50.

NeQative End 0.,7821 0..0.452

Neaative Overall 0..8314 0..0.627

itvo.t
i

Test Substance Level Renlicate rtest substancel M Looftest substancel Activity
RC2 1 1 1,QQE-04 -4,0.0. 0..0.0.23
RC2 1 2 1.QQE-Q4 -4,0.0. 0.,0.0.27
RC2 1 3 1.QOE-Q4 -4.00. 0.,0.0.24
RC2 2 1 1.QQE-Q5 -5,0.0. 0,0.266
RC2 2 2 1.0QE-Q5 -5.00. 0..0.271
RC2 2 3 l,QOE-Q5 -5.0.0. 0..0.268
RC2 3 1 5,QQE-Q6 -5,30. 0..0.532
RC2 3 2 5,QQE-Q6 -5.30. 0..0.335
RC2 3 3 5.QQE-06 -5,30. 0..0.520.
RC2 4 1 1,QQE-Q6 -6,0.0. 0.20.51
RC2 4 2 l,QOE-Q6 -6,0.0. 0..1343
RC2 4 3 1.00E-06 -6,0.0. 0.,2110.
RC2 5 1 l,QQE-Q7 -7,0.0. 0..6553
RC2 5 2 l,QQE-Q7 -7,0.0. 0.,6215
RC2 5 3 1.QQE-Q7 -7.0.0. 0.,6586
RC2 6 1 1.0QE-Q8 -8,0.0. 0..8782
RC2 6 2 1.0QE-Q8 -8,00. 0.,6944
RC2 6 3 l,OQE-Q8 -8,0.0. 0.9283
RC2 7 1 1.QQE-Q9 -9.0.0. 0.,8888
RC2 7 2 1.QQE-Q9 -9.00. 0.,8492
RC2 7 3 1.QQE-09 -9,0.0. 0.,8875
RC2 8 1 1.QQE-10 -10..00. 0.,8755
RC2 8 2 1.o.OE-1Q -10.00. 0.,8376
RC2 8 3 1.00E-1Q -10.,0.0. 0..830.1

431011 chern 2 rep 2recombina:nt.xls
Results Summary

Microsome
8 type Recombinant Microsome rD o Technician rD JG

Percent of control values
Log(test Renlicate

_evel )stancel I 1 -T 2 3
1 -4.0.0. 0.,26 0.,31 0.,28
2 -5.0.0. 3,0.2 3,0.8 3,0.4
3 -õ.30 6.0.5 3,81 5,91
4 -6,0.0. 23,32 15.27 23.98
5 -7,0.0. 74.48 70..64 74.86
6 -8,0.0. 99.83 78,93 10.5,51
7 -9.0.0. 10.1,03 96,53 10.0..88
8 -10,0.0. 99.52 95.20. 94,36

12/15/20.0.5
1:30 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 7/27/2005 ChemicallD

# Concentrations
2 tested 8

ID JG Replicate # Rap.3 Microsome type Microsome ID

431011 chem 2 rep 3recombinanL.xls
Title page 12/15/2005; 1 :31 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0.0198
0.0199
0.0199
0,0202
0.0199

DPM/Aliq.
28938.48
29839.25
31503,05
31810,71
31915.46

DPM/g
soln.
1461539
1499460
1583068
1574788
1603792

Average DPM/g soln
SD
CV

1544529
60892

3,94

uCi/Q soln 0.696

Calculation of actual concentration of non radio labeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor

100

10

(ASDN) in solution (¡.g/mL)
1040.00

10.40
1,04

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln

8,2283 9

4.6364 9

0.586009 UQIQ

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g ¡'H)ASDN/g soln, = 0,00788 ¡.g/g soln,
¡.g/g soln,

a. ¡.Ci/g soln
b. Specific activity of ( H)ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0,696
25300000

286.

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln, + f.g ¡'H)ASDN/g soln,

0,586009 + 0,00788
0.593885 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln,)
1,171 ¡.Ci/¡.g ASDN

744847 dpm/nmol

431011 chem 2 rep 3recombinant.xls;
Substrate Specific Activity

12/15/2005;
1:31 PM 2 of 8
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Test
Assay Date 7/27/2005 ChemicallD tested

to Recombinant Microsome ID o

Total volume of
slock (mL)Standards: 0.005

0.041
0.042
0.041

Samples: 12 1Q microsbmes
0,053 0,286 0:050
0.053 0.285 0050

0.048

concentration Volume of
(m9ImL) stock used SId mg Protein ¡.l Standard mg Protein A.. Aadi

per¡.l Used Measured
0,25 200 200 0.00025 200 0,0500 0.584 0,553

0,125 100 200 0,00013 200 0.0250 0.352 0,321
0,05 200 1000 0.00005 200 0,0100 0,163 0,132

0,025 1000 0,00003 200 0,0050 0,097 0,065
0,01 1000 0.00001 200 0,0020 0,054 0,023

0,005 1000 0.00001 200 0.0010 0.041 0,010

Blank 0.031 r'= 0,993
m= 0.089
b= -0.001

itv0 Final vol.-- mg protein ¡.l diluted Diluted usomesi
Amw Aadj measured ~SOMES prep, (~L) (uL)

10 0,053 0.021 0.001 200 1 1
10 0.053 0,022 0,001 200 1 1
10 1 1

100 0,266 0,255 0.022 200 1 1
100 0.265 0,253 0.022 200 1 1
100

0.050 0,019 0,001 200 114 69814
0,050 0.019 0.001 200 114 69814
0,048 0.017 0,001 200 114 69814

431011 chem 2 rep 3recombìnant.xls;
Protein - 6 point curve

12/15/2005;
1:31 PM

Q
0,037
0,027
0,030

BSA)
25

Curve
Output
0,0483
0.0277

0.0108
0.0049
0.0012
0,0000

mg protein/i.l
Prep.

0.000
0,000

0.000
0,000

0,003
0.002
0,002

Variables
m, b

sem. seb

r. sey
F, df

SSregi sSresid

Protein stock ID
100

0.089
0.004

0,993
586

0,002

Regression results
-0.001
0.001

0,002
4

0,000

II ""

~ a
ro (p'=('
CD -

Zo

~i
i.i

W-"a-"
-"

Regression results are calculated using the function
L1NEST

average mg/i.l mg/ml
0.000 0.005

0.000 0.109

0.002 2.351
m
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431011 chern 2 rep 3recombinant.xls;
Protein - 5 point curve

tested

Recombinant Microsome 10

mg Protein A.. Aaclj
Measured

0,0500 0,584 0.553
0.0250 0,352 0.321

0,0100 0.163 0.132
0,0050 0,097 0.065
0,0020 0,054 0.023
0,0010 0.041 0,010

r'= 1.00
m= 0.077
b= 0,000

Final vol.
¡.L diluted Diluted usomes
~SOMES prep. (~L) (~L)

200 1 1
200 1 1

1 1
200 1 1
200 1 1

200 114 69814
200 114- 69814
200 114 69814

12115/2005;
1:31 PM

BSA)
25

Curve
Output
0.0428
0.0249

0.0103
0.0051

0,0019
0.0009

mg protein/j.L
Prep.

0.000
0,000

0.000
0.000

0.005
0.005
0.004

o
Total volume of
stock (mL)

Variables
m, b

sem. seb

r, sey
F, df

SSre", sSresicl

Protein stock 10
100

Regression results
0,077
0,001

1,000
8527
0,000

OJ ìJ

~ a
co ro-=0
CD ..

Zo

~r
i.¡
v...a....

0,000
0,000

0,000
3

0,000

Regression results are calculated using the function
L1NEST

average mgl¡.L mg/mL

0,000 0,009

0.000 0.099

0,005 4,587
m
ìJ;:
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Test
Assay Date 7/27/2005 Chemical ID 2 tested 8

ID JG Microsome tvoe oReplicate # Rep 3 Recombinant Microsome 10

Standards: 1.
Protein stock
(mg/10 mL) Protein stock ID1 0.75 0,5 0,25 0.13 Blk

Samples:

mg Protein flL Standard mg Protein Araw Aadj Curve
per flL Used Measured Output Variables

0,00000 25 0,0000 m,b
0,00000 25 0,0000 sem, seb
0.00000 25 0,0000 r, sey
0.00000 25 0,0000 F, df
0,00000 25 0,0000 SSreg. SSresld

0.00000 25 0.0000

i
Blank r'=N0 m=\0 b=i

Araw

mg protein
measured

fll diluted
flSOMES prep, (fll)

Final vol.
Diluted usomes

(fll) average mg/fll mg/ml
mg protein/flL

Prep,Aadj

431011 chem 2 rep 3recombinant.xls;
Protein

12/15/2005;
1:31 PM

OJ "'

fE e3,.~.
CD CD=C'
CD ,.

Zo

~r
i.t

W..a....

Regression results

Regression results are calculated using the function
L1NEST
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Assa Date

Chemical
7/27/2005 ID o Technician 10 JG

Replicate
# Rep 3

OJ "U

~ a
rn Cõ"=0
CD ..

Z
o# Concentrations

tested

Microsome Dilution Details

Dilution A 0.11.4 mL microsome Stock used
69,814 ml total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
rnL total volume
dilution factorNA

612.4035 total dilution factor

Protein Concentration (stock rnicrosomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL ;

iN..o
i

431011 chern 2 rep 3recombinant.xls
Microsome & Chemical Dilutions

4,587
0.00749

Microsome

type Microsome 10

Test Chemical Concentrations
Level Final Concentration (M

1 1:UOE,04
2 1,OOE'05
3 5,OOE-06
4 1,OOE-06
5 LOOE'07
6 1.00E,08
7 l,OOE-09
8 l,OOE-10

12/15/2005
1:31 PM

~r
i.i(.-"a-"
-"

Page 6 of 8
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SamplelD

Replicale#

Sample type
Fullactivi control

Replicalellliv~1

Ne ativeConlrol

i
tv....
I

431011 chem2rep31l1combinanl.xls:Activilycalculalion

2 # Conciintralionsliisted 8 Microsomiilypii MicmsomiilD

Nominallotal
volumli(mL)

2

1211512005;U1PM

o Tl!hnÎcianID

Calculaie%turnovei

tolal DPM in assay tube
(;ni~al) % converson to product
,.."

15453

Calculate nmol H,O folmed

TolalDPMcolreCledlor
background (Background

Tubes)
44971

nmol "H,O formed
0,0604

microsomes
used in assay

iube (mL)
,

UJ "U

~ Ò
Cõ ro.=('
CD r+

Zo
Incuba~on

ass.y(mglmL) lime (min)
0.004 15

eslrogenformedlmg
protein/min

0,5374 ~r
i
.¡
W..o....

m
"U
".
()0
=ir+"'
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U
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Assay Date # Concentrations tested
Replicate

# Rep 3

ai ""

~ a
ro roO=0
CD .-

Zo107/27/2005

Control Type Portion Averae SO

Full activity Beoinnino 0.5200 0.0246

Full activity End 0.4876 0.0019

Full activitv Overall 0.5038 0.0235

Backoround Beoinninn 0.0000 2.0279E-05

Background End 0,0000 0.000136207

Backoround Overall 0,0000 8.30921E-05

Positive Beoinnino 0.2710 0,0065

Positive End 0,2249 0,0047

Positive Overall 0.2479 0.0270

Neaative Beriinninri 0,5277 0.0101

Neaative End 0.4679 0.0034

Neaative OveraH 0,4978 0,0351

iN..
N
i

Test Substance Level Renlicate ftest substancel M Loaf test substancel Activity
2 1 1 1.00E-04 -4,00 0,0026
2 1 2 1.00E-04 -4,00 0,0025
2 1 3 l,OOE-04 -4,00 0.0024
2 2 1 l,OOE-05 -5,00 0.0266
2 2 2 1.00E-05 -5.00 0,0274
2 2 3 1.00E-05 -5.00 0.0273
2 3 1 5,OOE-06 -5,30 0.0503
2 3 2 5,OOE-06 -5.30 0,0545
2 3 3 5,OOE-06 -5,30 0.0530
2 4 1 l,OOE-06 -6,00 0.1876
2 4 2 1.00E-06 -8.00 0,1793
2 4 3 1.00E-06 -6.00 0,1789
2 5 1 l,OOE-07 -7,00 0.4264
2 5 2 1.00E-07 -7,00 0.4192
2 5 3 1.00E-07 -7,00 0.4244
2 6 1 1.00E-08 -8,00 0.4728
2 6 2 l,OOE-08 -8.00 0,4916
2 6 3 l,OOE-08 -8.00 0,5049
2 7 1 1.00E-09 -9,00 0,5151
2 7 2 l,OOE-09 -9.00 0.4879
2 7 3 l,OOE-09 -9.00 0.4965
2 8 1 1.00E-l0 -10,00 0,5063
2 8 2 1.00E-10 -10.00 0,4805
2 8 3 1.00E-l0 -10.00 0.4993

431011 chern 2 rep 3recombinant.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 o Technician 10 JG

Percent of control values
L091te5t Renlicate

_evel l5tancel r 1 2 3
1 -4,00 0,51 0.49 0.48
2 -5.00 5.28 5.43 5.42
3 -5,30 9,98 10.81 10.52
4 -6,00 37.23 35,58 35,52
5 -7,00 84.64 83.21 64.23
6 -8.00 93,85 97,58 100,22
7 -9.00 102.23 96.84 98,55
8 -10,00 100.50 95.36 99,11

12/15/2005
1:31 PM

~r
i.tc...a....
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/4/2005 ChemicallDRC3

# Concentrations
tested 8

ID TNB Replicate # .t. Microsome tvoe Microsome ID

431011 chem 3 rep 1 recombinant v1,5.xls
Title page 12/15/2005; 1:31 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0,0198
0,0202
0,0202
0.0202
0,0202

DPM/Aliq.

EPA Contract No.: 68-W-01-023

DPM/g
soln.
1638734
1627957
1630064
1632131
1648557

Average DPM/g soln
SD
CV

Cil soln

1635488
8348
0,51

0,737

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor (ASDN) in solution (¡.g/mL)

1000.00
10,00
1,00

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln,

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g (3HJASDN/g soln, = 0,00834 ¡.glg soln.
¡.glg soln

a. ¡.Ci/g soln
b, Specific activity of ( H)ASDN (¡.Ci/mmol)
c, Molecular wt of ASDN (mg/mmol)

2) Calculate total ¡.g ASDN/g soln.

Formula=a/b*c

8.1661 9

4.5943 9

0.562606 Lla/a

0,737
25300000

286.4

¡.g ASDN/g soln,= ¡.g cold ASDN/g soln. + ¡.g ¡3HJASDN/g soln,

0,562606 + 0,00834
0,570946 ¡.g ASDN/g soln

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln,)
1,290 ¡.Ci/¡.g ASDN

820400 dpm/nmol

431011 chem 3 rep 1 recombinant v1,5,xls;
Substrate Specific Activity

12/15/2005;
1:31 PM

-214-
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Test
Assay Date 8/4/2005 Chemical 10 RC3 tested

ID TNB Replicate # Microsome type Recombinant Microsome 10
Total volume of

Standards: 0.25 lL Q. ~ jl l! Q BSA) stock (mL) Protein stock 10
0.564 0.336 0,159 0,094 0.049 0.036 0,027 25 100
0.567 0,342 0.163 0,096 0,051 0,036 0.027
0,562 0.341 0.160 0,101 0,050 0,039 0.025

Samples: r'icrosomes
0,044
0,045
0,043

concentration Volume of

(mg/mL) stock used Std mg ProteÎn jlL Standard mg Protein A.w Aadj Curve
perjlL Used Measured Output Variables Regression results

0.25 200 200 0.00025 200 0.0500 0,564 0.538 0,0482 m, b 0,092 -0.001
0.125 100 200 0.00013 200 0.0250 0.339 0.313 0,0276 sem, seb 0,004 0,001

0,05 200 tOOO 0,00005 200 0,0100 0.160 0,134 0,0111 r . sey 0,992 0.002
0.025 100 1000 0,00003 200 0.0050 0,097 0.070 0.0053 F, df 527 4

0.01 40 1000 0.00001 200 0,0020 0.050 0.024 0.0010 sSre9' sSresid 0.002 0.000
0,005 20 1000 0,00001 200 0.0010 0,037 0.010 -0.0002

Regression results are calculated using the function
Blank 0,026 r'= 0,992 L1NEST

m= 0.092
b= -0,001

i
tv.. Final vol.Vl mg protein ).L diluted Diluted usomes mg protein/¡.L1

A.w Aadj measured MSOMES prep, (ML) (ML) Prep. average mg/jlL mg/mL

10 0,048 0,021 0.001 200 1 1 0.000 0,000 0,004
10 0,050 0.023 0,001 200 1 0,000
10 1

100 0.277 0.251 0,022 200 1 0.000 0.000 0,109
100 0,278 0,251 0.022 200 1 0,000
100

0,044 0.018 0,000 200 114 69814 0.001 0,001 1,336
0,045 0.019 0.001 200 114 69814 0,002
0.043 0.016 0,000 200 114 69814 0.001

OJ "U

~ Ò
CD roO=0
CD ..

Zo

~r
~w..a....

431011 chern 3 rep 1recombinant v1.5.xls;
Protein - 6 point curve

12/15/2005;
1:31 PM

m
"U
);
()0::..-,tI
Q.
z
!=

0)
o:
i

~
Ia..
ia
N30t8 W



Test
Assay Date 8/4/2005 Chemical lD RC3 tested

ID Replicate # Microsome tvpe Recombinant Microsome IDTNB

ll 0.01 0.005 Q
0.094 0,049 0.036 0,027
0.096 0.051 0,036 0.027
0,101 0.050 0,039 0,025

Standards: 0.25
0.564
0,567
0,562

QJ
0,336
0,342
0,341

Samples: 1Q 100 microsomes
0.048 0.277 0,044
0,050 0,278 0.045

0.043

concentration Volume of

(m9/mL) stock used SId mg Protein III Standard mg Protein A"w Aadj
per III Used Measured

0.25 200 0,00025 200 0.0500 0.564 0.538
0,125 200 0.00013 200 0.0250 0.339 0,313

0,05 1000 0.00005 200 0.0100 0.160 0,134
0.025 1000 0.00003 200 0,0050 0.097 0,070

0.01 1000 0,00001 200 0.0020 0.050 0,024
0.005 1000 0,00001 200 0,0010 0,037 0,010

Blank 0,026 r'= 0.998
m= 0,080
b= 0,000

iN--
Final vol.0\ mg protein j.l diluted Diluted usomesI

A"w Aadj measured ~SOMES prep, (¡L) (~L)
10 0.048 0,021 0,002 200 1
10 0.050 0,023 0.002 200 1
10 1

100 0,277 0.251 0,020 200
100 0.278 0,251 0,020 200
100

0,044 0.018 0,001 200
0,045 0,019 0.001 200
0,043 0.016 0,001 200

431011 chem 3 rep 1recombinantv1.5.xls;
Protein ~ 5 point curve

12/15/2005;
1:31 PM

BSA)
25

Curve
Output
0,0426
0.0247

0,005
0.0054
0.0017
0.0007

mg protein/j.l
Prep.

0,000
0,000

0,000
0,000

0,004
0.004
0,003

Total volume of
stock (ml)

Variables
m, b

sem. seb

r,sey
F, df

SSreg, sSlesid

Protein stock ID
100

Regression results
0.080
0,002

0.998
1622
0.000

II "'

~ e3.- ~.
CD CD= ()
CD .-

Zo

~r
i.¡

W..a....

0,000
0.000

0.000
3

0.000

Regression results are calculated using the function
L1NEST

average mg/¡il mg/ml
0.000 0.008

0,000 0,099

0,004 3.764
m
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Test
Assay Dale 8/4/2005 Chemical ID RC3 tested 8

ID TNB Replicate # Microsome tvoe Recombinant Microsome iD o

Standards: 1á
Protein stock
(mg/10 ml) Protein stock ID1 0,75 0,5 0,25 0,13 Blk

Samples:

mg Protein ¡.L Standard mg Protein A,w Aadj Curve
per ¡.L Used Measured Output Variables

0,00000 25 0,0000 m,b
0.00000 25 0,0000 8em, seb
0,00000 25 0,0000 r, sey
0,00000 25 0,0000 F, df
0,00000 25 0,0000 SSreg. sSresid

0,00000 25 0,0000

i
Blank r'=N.. m=-. b=i

Acaw

mg protein
measured

¡.L diluted

¡.SOMES prep. (¡.L)

Final vol.
Diluted usomes

(¡.L) average mg/¡.L mg/mL

mg protein/¡.L
Prep,Aadj,

431011 chem 3 rep 1 recombinant v1.5.xls;
Protein

12/15/2005;
1:31 PM

OJ iJ
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Regression results

Regression results are calculated using the function
L1NEST
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Assa Date 8/4/2005
I

Microsome Dilution Details

Chemical
10 RC3

Dilution A 0.114 ml microsome Stock used

69,814 mL total volume
612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 ml total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL totai volume
dilution factorNA

612.4035 total dilution factor

Protein Concentration (stock microsomes, mg/ml):
Protein Concentration dilution added to assa ,m ImL:

iN..
00
1

431011 chern 3 rep 1recombinantv1,5,xls
Microsome & Chemical Dilutions

# Concentrations
tested

3,764
0.006146

12/15/2005
1:31 PM

8

Microsome
type Microsome ID

Test Chemical Concentrations
Level Final Concentration M

1 1,OOE-03
2 1,OOE-04
3 1,OOE-05
4 1,OOE-06
5 1,OOE-076 OE-087 -09
8 1,OOE-10

o Technician 10 TNB
Replicate

#

Page 6 of 8
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TeslChemicallD RC3 a Microsomelype o Technician 10 Replicale#

OJ ""
~ a
CD (p'=0(! .-

Za

iN..
1.
i

Sample 10 Calculate DPM in aque(us porton afler eiradion Calculale'¥lurnover Calculaienmol H,Oformed

,,;qVoI,~IJ

Volumeofsubsl",te Total DPM correced lor 
Nominalloial tOlal OPM in asy (ube background (Background used In assay Incube.lioneslrognformedlmg

Sample type Replica1eILevel volume (mL) Aliq.# OPMI"liqDPMlmL AveOPMlmLTotalOPM (mL) (inrtial) % conversicn to product TUbes) nmolH,O formed lube (mL) assy (mgimL) iime (min) proleinlmin
Fullactv control , ,

I
1 163549 #VALUEI #VALUEI 0.003 #VALUEI
,

, , , 6857.65 1n15.3 18164.3 36328,6 163549 22,21 36164 0.0441 0.03 0.4764
, 9306.65 18613.3

, , 1 8333.77 16667.54 16714.37 33428,74 163549 20.44 OJ'"~ 0,0406 0.03 0,4401
, 8380,6 16761.2, , , 8053.29 16106.58 15970.46 31940,92 * 163549 19.53 31796 0.388 1 0.03 0,4204
, 7917.17 15834,34 ,

Baekmundconlrol 1 , , 37,64 75,28 68.65 138.3 163549 0.09 .5 0,0000 , 0.003 .0.0001
, 32.01 "" ,, , , 40.68 81,36 82,98 165,96 163549 0.10 " 0.0000 , 0.03 0.003
, ~2.3 ".5 1 ,

, , 1 35,77 71,54 74.85 149.7 163549 o.m; 5 0,0000 1 0,003 0,0001
, 39.08 78,16 1

, , 1 32,79 65,58 61.55 123.1 163549 0.08 ." 0,0000 1 0,003 .0.0003
, 28,76 57,52 1

Positiveconlrol , , 1 4627.73 9255,46 9425.16 18850,32 163549 11.53 18706 0.0228 1 0.003 0,2473
, 4797.43 9594,86 1

, 2 1 4291.49 8582,98 8707,44 17414.88 163549 10.65 17Z70 0,0211 1 0.003 0.2283
2 4415.95 8831.9 1

, , , 3968.76 7937.52 7954,66 15909.32 163549 9,73 15765 0.0192 1 0.03 0,2064
, 3985,8 7971,8 1

, 1 4127.92 8255,84 8311,73 16623.46 163549 10,16 '"'' 0.0201 0,003 0.2179
, 4183,81 8367.62

Ne ativeConlrol 1 , , 9151.12 18302.24 18390.11 36780.22 163549 22,49 36636 0.0447 0,003 0.484

I
, 9238,99 18417.98

, I , , 8617.53 17235.06 17495.45 34990,9 163549 21,39 34B46 0.0425 0.003 0.4607
, 8877,92 17755.64

, 2 , 8148,7 16297.4 10099,32 32188.54 163548 19,69 ,,'OS, 0.0391 . 0.003 0.4238
2 7950.62 15901.24, 2 1 7751.94 15503.88 15654,46 31308.92 163549 19,14 31164 0.0380 0.003

BE
0.4120

, 7902,52 15805.04
Re, 1.' 2 1 49.15 96.3 100.65 201.3 '6J9 0.12 57 0,0001 0.003 0.008

2 51,5 '"
,., , 1 39.7 79.4 80,92 161.84 163!j9 0,10 " 0.0000 0.003 0.0002, 41,22 82.44
,., , , 30.58 61,16 75,56 151.12 163549 0.09 , 0.0000 0.003 0.0001

, 44,98 89.96 ,
,., , 1 44.94 89,88 '" 188.4 163549 0.12 U 0,0001 0.003 15 0.0006

, 48,26 98.52 15
,., , 1 64.57 129,14 143,22 286.44 163549 0.18 '" 0,0002 , 0,003 15 0.0019

, 76,65 157,3 , 15,., , 1 38.27 76,54 89,05 178,1 163549 0.11 " 0.000 , 0,003 " 0.0004
, 50,76 101.56 , 15

3-1 , 1 62.26 124,52 130,92 261.84 163548 0.16 m O.OOOt , 0,003 15 0,0016, 68,66 137.32 , "
3-, , 1 91.01 162,02 167,27 334.54 163549 0.20 190 0.0002 , 0.003 " 0.0025

, , 76,26 152.52 , ",., , 1 60.03 120,06 123,38 246.76 163549 0.15 to, 0.0001 1 0.003 " 0.0014
, 63,35 126,7 15

'., , 1 309,19 618.38 615.64 1231.28 1635~9 0,75 1087 0.0013 0,003 " 0,0'44
, 306.45 612.9 15

.., , , 336.71 673.42 648.55 1297.1 163549 0.79 1153 0.0014 0.003 15 0.0152, 311,84 623,68 "
,., ,

~

, 346.65 693.3 685.24 1370,48 163649 0.84 1226 0.0015 0.003 0.0162
, 338,59 67,18

5.1 , , 1806.12 3612.24 3938,3 7876.ll 163549 4.82 7732 0.0094 0.003 0.1022
, , 2132.18 4264.36., , , 2050,7 4101,4 4081.07 8162,14 153549 4,8" 6018 0.0098 0.003 0.1060

, 2030.37 4(SO,74
5.' , , 2097,41 4194.82 4190.89 8381,78 '63549 5.12 "" 0.0100 0.003 0.1089

, 2093.48 4186,96
~1 , , 6134.84 12269.68 12345.07 24690,14 '63549 15,10 24546 0.0299 0.003 0.3245

, 6210.23 12420.46
5.' , 1 660,08 13208,16 13560.78 27121,56 I 163549 16,56 269n 0.0329 0.003 0,3567

, 6956.7 13913.4
5,' , 1 7141.5 14283 1425,12 28508.24 163549 17,43 28364 0.0346 , 0,003 0,3750

, 7112.62 14225.24 ,,. , 1 8724,65 17448,3 17203.04 3406.08 163549 21,04 34262 00418 , 0,003 0.4530
, 8478.38 16956,78 1

,,' , 9185.92 18371.84 '8352,19 36704.38 163549 22.44 ""., ,- 1 0,003 0,4834
9166.27 18332.54 ,

,., , ~~ 9076.51 18153,02 18298,37 36596.74 183548 22.38 "''' ''' 1 0,003 0.4819
8221.86 1843,72

.., , 8836.97 17673.94 18041,91 36083,82 163549 22.06 3S9J9 0.0438 0.003 0.4752
9104.94 18209,68

.., , 9741.67 19483.34 18689,68 37379.36 163549 22.86 37235 0.0454 0,003 0.4923,- 6948.01 17696,02

.., , 9225.98 18451.96 18593,43 37186.86 163549 22.74 37042 0.0452 , 0,003 0.4897
, 9367.45 18734.9 ,
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~ a
CD ro'
= 0
CD .-

ZoAssay Date # Concentrations tested8/4/2005 ID RC3

Control Type Portion Averaae SD

Full activity Beninninn 0,4784 #DIV/O!

Full activitv End 0,4302 0.0139

Full activity Overall 0.4463 0.0295

Background Be ¡nninn 0,0001 0,000249239

Backaround End -0.0001 0,000248678

BackQround Overall 0,0000 0.000238052

Positive Beginninn 0.2378 0.0134

Positive End 0,2132 0,0067

Positive Overall 0.2255 0,0167

NeQative Beninniiin 0.4725 0.0167

Neaative End 0,4179 0.0083

NeQative Overall 0.4452 0.0333

Microsome
8 type Recombinant Microsome JD o Technician ID TNB

Note: In this version of the spreadsheet, the formulas for calculation of
average control values and their standard deviations are open.

i
tv
tvo
i

Test Substance Level Re Iicate nest substanceJ M Loaf test substancel Activilv
RC3 1 1 l,OOE-03 -3,00 0,0008
RC3 1 2 l,OOE-03 -3,00 0.0002
RC3 1 3 l,OOE-03 -3,00 0,0001
RC3 2 1 l,OOE-04 -4,00 0.0006
RC3 2 2 l,OOE-04 -4,00 0,0019
RC3 2 3 l,OOE-04 -4,00 0.0004
RC3 3 1 l,OOE-05 -5,00 0.0016
RC3 3 2 l,OOE-05 -5.00 0,0025
RC3 3 3 l,OOE-05 -5.00 0.0014
RC3 4 1 1.00E-06 -6,00 0.0144
RC3 4 2 1,OOE-06 -6.00 0,0152
RC3 4 3 l,OOE-06 -6.00 0,0162
RC3 5 1 1.00E-07 -7,00 0,1022
RC3 5 2 l,OOE-07 -7.00 0,1060
RC3 5 3 l,OOE-07 -7.00 0,1089
RC3 6 1 l,OOE-08 .8,00 0,3245
RC3 6 2 1.00E-08 -8,00 0.3567
RC3 6 3 l,OOE-08 -8.00 0,3750
RC3 7 1 1.00E-09 -9,00 0.4530
RC3 7 2 1.00E-09 -9,00 0.4834
RC3 7 3 l,OOE-09 -9.00 0.4819
RC3 8 1 1,OOE-l0 -1000 0,4752
RC3 8 2 1.00E-l0 -10,00 0,4923
RC3 8 3 1.00E-l0 -1000 0.4897

431011 chern 3 rap 1 recombinant v1.5.xls
Results Summary

Percent of control values
Log(test Renicate

_evel 'slancel I 1 2 3
1 -3,00 0.17 0,05 0,02
2 -4.00 0,13 0,42 0.10
3 -5.00 0,35 0,56 0.30
4 -6.00 3.22 3.41 3,63
5 -7,00 22.91 23,75 24.40
6 -8.00 72,72 79,92 84.03
7 -9.00 101,50 108.31 107.99
8 -10,00 106.47 110.31 109,74

12/15/2005
1:31 PM

Replicate
#
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/8/2005 ChemicallD Chern 3

# Concentrations
tested 8

ID TNB Replicate # ReD2 Microsome tvne Microsome ID

431011 chem 3 rep 2recombinant.xls
Title page 12/15/2005; 1 :33 PM Page 1 of 8
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Project No.: WIL-431 011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0202
0.0205
0.0201
0,0201
0.0203

DPM/g
soln.
1575806
1633292
1637309
1568610
1615377

Average DPM/g soln
SD
CV

1606079
32104

2.00

Cil soln 0,723

Calculation of actual concentration of nonradiolabeled ASDN in solution used to oreoare substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added
10,2

(mL)
10

dilution
factor

100

10

(ASDN) in solution (l1g/mL)
1020.00

10,20
1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln,

8.0555 9

4,5155 9

0,57176 uq/q

Calculation of Substrate Solution Soecific Activitv

1) Calculate I1g ¡3H)ASDN/g soln = 0,00819 119/g soln.

119/g soln.
a, I1Cilg soln
b, Specific activity of ( H)ASDN (I1Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

0,723
25300000

286.4

Formula=a/b*c

2) Calculate total I1g ASDN/g soln,

I1g ASDN/g soln.= I1g cold ASDN/g soln. + I1g ¡3H)ASDN/g soln

0,571760 + 0.00819
0,579949 I1g ASDN/g soln,

3) Calculate Solution Specific Activity

= (I1Ci/g soln.)/(l1g ASDN/g soln)
1,247 I1Ci/I1g ASDN

793140 dom/nmol

431011 chem 3 rep 2recombinant.xls;
Substrate Specific Activity

12/15/2005;
1 :33 PM 2 of 8
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Test
Assay Date 8/8/2005 Chemical JD Chern 3 tested

ID Microsome JD

Total volume of
stock (mL)Standards:

Samples: 1Q 100 microsomes
0,052 0.274 0,061
0.051 0.274 0,044

0,053

concentration Volume of

(m9/mL) stock used SId mg Protein III Standard mg Protein Araw Aadj
per ilL Used Measured

0,25 200 200 0,00025 200 0,0500 0,584 0.549
0,125 100 200 0.00013 200 0.0250 0.349 0,314
0,05 1000 0.00005 200 0.0100 0.162 0,126

0.025 0,00003 200 0.0050 0.099 0,064
0.01 40 0,00001 200 0,0020 0,055 0.019

0,005 20 0,00001 200 0.0010 0.043 0,008

Blank 0.036 r= 0.994
m= 0,089
b= -0,001

i
tv
tv Final vol.W mg protein III diluted Diluted usomesi

A"w Aadj measured ~SOMES prep, (¡L) (~L)
10 0.052 0.017 0,001 200 1 1
10 0.051 0.016 0.001 200 1 1
10 1 1

100 0.274 0,239 0,021 200 1 1
100 0,274 0.238 0.021 200 1 1
100

0.061 0.025 0,002 200 114 69814
0.044 0,009 0.000 200 114 69814
0.053 0.017 0,001 200 114 6S814

431011 chem 3 rep 2recombinant.xls;
Protein - 6 point curve

12/15/2005;
1:33 PM

Q
0.034
0,041
0,031

BSA)
25

Curve
Output
0.0484
0,0275

0,0107
0.0051
0,0011
0.0001

mg protein/Ill
Prep.

0.000
0.000

0.000
0.000

0.005
0.001
0.003

Variables
m, b

sem, seb

r, sey
F, df

SSreg' sS'esid

Protein stock ID
100

0,089
0,003

0.994
681

0.002

Regression results
-0,001
0,001

0.002
4

0.000

OJ ""
~ a
CD ro'=ri
CD ..

Zo

~r
i.i(;..o....

Regression results are calculated using the function
L1NEST

average mg/)Jl mg/ml
0,000 0,004

0,000 0,104

0.003 2.896
m
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Test
Assay Date 8/8/2005 Chemical 10 Chem 3 tested

OJ ""
êL9.
C1 C1= ()
C1 ..

Zo

Q
0,034
0.041
0,031

BSA)
25

o

Total volume of
stock (ml) Protein stock 10

~r
i.¡
v:-"o-"
-"

ID

Standards:

Microsome ID

100

i
tv
tv.j
i

Samples: 1Q 100
0,052 0,274
0.051 0:274

concentration Volume of
(mg/mL) stock used SId mg Protein j.l Standard mg Protein Amw A.j Curve

per III Used Measured Output Variables Regression results
0.25 200 200 0,00025 200 0,0500 0,584 0.549 0,0433 m, b 0.078 0.000

0.125 100 200 0,00013 200 0.0250 0.349 0,314 0,0249 sem, seb 0,001 0.000
0,05 200 1000 0.00005 200 0.0100 0,162 0,126 0,0102 r, sey 1.000 0.000

0,025 100 1000 0,00003 200 0.0050 0.099 0,064 0.0053 F, df 6323 3
0.01 40 1000 0,00001 200 0,0020 0,055 0.019 0.0018 SSreg' sSresìd 0.000 0,000

0.005 20 1000 0,00001 200 0.0010 0.043 0,008 0.0009
Regression results are calculated using the function

Blank 0.036 r'= 1,000 L1NEST
m= 0.078
b= 0,000

Finai vol.
mg protein III diluted Diluted usomes mg protein/Ill

Araw Aadi measured ~SOMES prep. (~L) Prep. average mg/Ill mg/ml
10 0,052 0.017 0,002 200 1 0.000 0.000 0,008
10 0.051 0,016 0.001 200 1 0,000
10 1

100 0.274 0,239 0.019 200 1 0,000 0.000 0.095
100 0,274 0.238 0,019 200 1 0.000
100

0.061 0,025 0,002 200 0.007 0,005 4.936
0.044 O,OOg 0.001 200 0,003
0,053 0.017 0,002 200 114 0.005

431011 chem 3 rep 2recombinant.xls;
Protein ~ 5 point curve

12/15/2005;
1:33 PM
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Test
Assay Date 8/8/2005 ChemicallD Chem 3 tested 8

ID TNB Replicate # Rep 2 Microsome type Recombinant Microsome ID o

Slandards: 1J
Protein stock
(mg/10 mL) Protein stock ID1 0,75 0,5 0.25 0.13 Blk

Samples:

mg Protein ¡iL Standard mg Protein A,w AadJ Curve
per ¡iL Used Measured Output Variables

0,00000 25 0.0000 m,b
0,00000 25 0,0000 8em, seb
0.00000 25 0,0000 r, sey
0,00000 25 0,0000 F, dl
0,00000 25 0.0000 SSregl sSresid
0,00000 25 0,0000

i Blank r',tv
tv m'
Vl b'
i

Araw

mg protein
measured

Final vol.
Diluted usomes

(¡il) average mg/¡il mg/mL

mg protein/¡iL
Prep,

¡i

¡iSOMES prep, (¡iL)Aadj.

431011 chem 3 rep 2recombinant.xls;
Protein

12/15/2005;
1:33 PM

Regression results

Regression results are calculated using the function
L1NEST

OJ "'
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Assa Date

Chemical
8/8/2005 i D Chem 3

Replicate
# Re 2

# Concentrations
tested

Microsome Dilution Details

Dilution A 0,114 mL microsome Stock used
, 69c84 mL total volume

612.40351 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
ml total volume
dilution factorNA

612.40351 total dilution factor

Protein Concentration (stock microsomes, mg/ml):
Protein Concentration dilution added to assa ,m ImL :

itv
tv
0\
i

431011 chem 3 rep 2recombinant.xls
Microsome & Chemical Dilutions

4,936
0,00806

Microsome
8 type Microsome ID

12115/2005
1:33 PM

o Technician ID TNB

Page 6 of 8
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Test Chemical I!) Chem 3 # Concentrntions tested 8 Microsome type o TechnicianlD Replicate # 

OJ "U

a a
Cõ Cil= ()
CD ..

Z
o

i
tv
tv..
i

SamplelD CalculaleDPMinequeousportionafierextracion Calculate%turrover Calculale nm~ H,O 'ormed

Volume of subslrale TolalDPMcorreciedfor microsomes

"""m"mLII ':~"' "'"
Nominallolal loiaiDPM in assay lube background (Background used in assy eSlrogenformedlmgSamplelype ReplicaleiLevel volume (niL) AliqVolume(mL)Aliq,# DPMlaliqDPMlmL Ave DPMimL T01alDPM (mL) (inilial) % conversion loproducl TUbes) nmol'H~Otornied lubelmL) proleinlminFuliiiclivilcontrol , , 465.91 931,82 945.64 1691.28 ia0608 1,18 '774 0.0022 , 0.004 0.0185, 479.73 959.46 ,, , , , 440.55 681.1 880,51 1761.02 160608 '.10 "" 0.002' , 0.004 0.0171, 439,96 879.92 ,, , , 429.05 858.1 862,67 1725,30 160608 1.07 "'" 0.0020 , 0.04 0,0168, 433,62 867,24 ,, , , 426.12 852,24 874,58 1749,16 160608 1.09 1632 0.0021 , 0.004 0,0170, 448.46 89692 ,Back round control , , 19.28 38,56 54.91 109.82 160608 om ., 0,0000 , 0.00d -O.OCOl, 35.63 71.26, , , 31,97 63.94 62.97 125.94 160608 0,08 , 0.0000 0,004 0.0001

I
, " ", , , , 25.15 5I.' 51,66 103.32 160608 0.00 ." O.OOCO 0.004 -0.0001, , 26,51 53.2

4 , , 36.33 7266 65.54 13'.08 160808 0.08 " 0.0000 0.04 0,001, 29.21 58,42
Positiveconltol , , , 448.33 896,66 910.7 1621,4 160608 1.13 "'" 0,0021 0.004 0.0176, 462.37 92,74, , , 460,24 920,48 696,59 1797.18 160606 1.12 1680 0,0021 , 0,004 0,0175, 438.35 676.7

3 , , 447.12 894.24 890.22 1780.44 160608 1,11 "" 0.0021 0.004 0.0173, 44.' 886,2
4 , , 422,6 845.2 839,64 1679.28 160608 1,05 1562 0.0020 0.004 0.0163, 417,04 834.08

Ne aliveConlrol , , , 447,5 895 895.94 1791,86 16008 1.12 1674 0,0021 0.004 0.0175, 446.4 896.88
, , , 446.84 693.68 891.51 1783.02 160608 1.1 1665 0,0021 0.00 0,0174, 44,67 889,34
3 , !US , '36,82912,133333911.8333333 1823,6667 160608 1.14 1708 0,0022 , 0,004 0.01760.15 , 136,73911,533333 ,, , , 435.76 871.52 671.23 1742.46 160608 1.08 1625 0.0020 0.004 0.0169, , 435.47 870.94

Chem3 ,., , , 91,47 182.94 164,44 328.8 , 160608 020 '" 0.003 0004 0,0022, , 7297 145.94 ,,., 2 , " IS. 160,51 321,02 , 160608 "0 ,OJ 0,0003 0.004 0.002', 81,5' 163.02 , ,'.3 , , , 69.35 138.7 139.39 276.76 , 160608 0,17 '" 0,0002 , 0.004 0.0017, , 70.4 140.08 , ,,., , , , 253.39 506.78 501.33 1002,66 , 11;0608 0,62 08 0.0011 , 000 0,0092, 247.94 495,88 ,,., , , 256.D 512.14 515.04 1030.08 160608 0,64 .n 0,0012 , 0,004 0,0095, 258.97 517,94
,,' , , 237,39 474,78 484.75 969.5 160608 0.60 ." 0,0011 0.004 0.0089, 247.36 494.72
3.' , , "'. 889.8 870,66 1741.36 160608 1.08 1624 0.0020 0.004 0.169, 425.88 851.76., , , 399.56 799,16 829,14 1658.28 160606 1.03 IS4' 0.0019 0.00 0.0161, 429.56 659.12

II
3.' , , 463:09 926.18 919,41 1836,82 160608 1.'04 1721 0.0022 0.004 0,0160, 456,32 912.64
,., , , 447.03 894.06 896.52 1793.04 160606 1,12 1676 0,0021 0.004 0.0175, 449.49 898,98
4,' , , 437,41 874.82 868.5 1737 160608 1,06 1619 0,0020 0.04 0,01692 431.09 862,18
~3 , , 484,76 909.56 885,89 1771.78 '''' 1.10 '''4 0.0021 0,004 0,0173, 431.11 862,22., , , 434.49 868,98 883,1) 1766.08 160605 1.10 1649 0.0021 0.004 0.0172, 448.55 697.1
5.' , , 419.06 838.12 864,25 1728.5 160606 1.08 1611 0.0020 0,00 0.0168, 445.19 890.38,., , , , 483.53 967.06 987.16 1974,32 160608 1,23 1857 0.0023 0.04 0.0194, , 503.63 1007.26
,,' , , 466,82 933.64 954.01 1908,02 160608 1,'9 ""' 0.023 0.004 0_0187, 467,19 974.38 ,,., , , 432.05 864.1 694.58 1789.16 160608 1.11 1672 0,0021 , 0,004 0.D74, , 462.53 925,06 ,., , , , 445.65 891.3 951,84 1903.66 160608 1.19 1766 0,0023 , 0,004 0.01862 506.19 1012,38
'., , , 466.94 933.88 9\8.02 1836.04 160608 1.14 1719 0.0022 0.004 0.0179, 451,08 902.'6'- , , 439,02 878.04 884.08 1768.16 '60608 1,10 1651 0.0021 , 0.004 0.0172, , 445,06 890.12 ,,., , , , 471,6. 943.3 948.73 1897.46 160608 1.8 1780 0.0022 , 000 0,0186, 477.08 954.16 ,,., , , 450.97 901,94 '" "54 16008 1.2 1676 0,0021 , 0,004 0.D75, 446.03 89206
,., , , 435.44 870.86 882.87 1765,74 160608 1.10 1608 0.0021 0.004 0.0172, 447.43 894.86
'.3 , 0.' , 438.73 8n.46 890,96 '78',92 '60806 1.11 1854 0.0021 0.00 0.01740;5 , 452,23 9Q..46
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Microsome
8 type Recombinant Microsome 10

OJ "U

~ a
Cõ roO= ()
CD -

ZoAssay Date 10 # Concentrations tested o Technician 10 TNB
Replicate
# Rep28/8/2005 Chem 3

Control Tvt e Portion Averaae SO

Full activity Beainnina 0.0178 0,0010

Full activity End 0.0169 0,0002

Full activity Overall 0,0174 0.0008

Backg round BeçiinninQ 0.0000 0,00011887

Background End 0,0000 0.000204704

Background Overall 0.0000 0.000136728

Positive BeQinninçi 0,0176 0.0002

Positive End 0,0188 0,0007

Positive Overall 0.0172 0,0007

Neaative BeQinning 0,0174 0,0001

Neaative End 0,0174 0,0006

Neaative OveraU 0.0174 0.0003

iN
N
00
i

Test Substance Level Replicate ftest substancel M Loortest substancel Activity
Chem 3 1 1 1.00E-05 -5.00 0,0022
Chern 3 1 2 l,OOE-05 -5.00 0.0021
Chern 3 1 3 1.00E-05 -5.00 0.0017
Chem 3 2 1 l,OOE-06 -6,00 0.0092
Chem 3 2 2 1.00E-06 -6.00 0.0095
Chern 3 2 3 l,OOE-06 -6.00 0,0089
Chem 3 3 1 l,OOE-07 -7,00 0,0169
Chern 3 3 2 l,OOE-07 -7,00 0.0161
Chern 3 3 3 l,OOE-07 -7,00 0.0180
Chern 3 4 1 3,OOE-08 -7,52 0.0175
Chern 3 4 2 3.00E-08 -7.52 0,0169
Chern 3 4 3 3,OOE-08 -7,52 0.0173
Chern 3 5 1 1.0E-08 -8.00 0,0172
Chem 3 5 2 1,OOE-08 -8,00 0,0168
Chern 3 5 3 1.00E-08 -8.00 0,0194
Chem 3 6 1 3,OOE-09 -8,52 0,0187
Chern 3 6 2 3,OOE-09 -8,52 0.0174
Chern 3 6 3 3,OOE-09 -8,52 0.0186
Chern 3 7 1 l,OOE-09 -9,00 0,0179
Chern 3 7 2 1.00E-09 -9.00 0.0172
Chem 3 7 3 1.00E-09 -9.00 0.0186
Chern 3 8 1 1.00E-l0 -1000 0,0175
Chern 3 8 2 1,OOE-10 -1000 0,0172
Chern 3 8 3 l,OOE-l0 -1000 0.0174

431011 chern 3 rep 2recornbinant.xls
Results Surnmary

~r
i.t

W..o....

Percent of control values
L09rlest Re licate

.evel )Stance I I 1 2 3
1 -5,00 12.70 12,23 9.69
2 -6,00 53.19 54.83 51,19
3 -7,00 97.58 92.58 103.43
4 -7.52 100,68 97,31 99.40
5 -8.00 99,06 96.80 111,57
6 -8.52 107,59 100.45 107,33
7 -9.00 103.27 99,19 106,96
8 -10.00 100,74 99,04 100.0

12/15/2005
1:33PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/10/2005 ChemicallD RC3

# Concentrations
tested 8

ID TNB Replicate # Rßô3 Microsome tvoe Microsome ID

431011 chem 3 rep 3 recombinant.xls
Title page 12/15/2005; 1 :34 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0,0203
0,0200
0,0200
0,0201
0.0201

DPM/AIiq.
33657.08
33179.37
33143,17
33186,38
34001,11

DPM/g
soln.
1657984
1658969
1657159
1651064
1691598

Average DPM/g soln
SD
CV

1663354
16087

0,97

uCi/a soln 0.749

Calculation of actual concentration of nonradioiabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor

100

10

(ASDNJ in solution (iig/mL)
1000,00

10.00
1,00

Calculation of concentration non radio labeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.564135 1

Calculation of Substrate Solution Saecific Activitv

1) Calculate ¡ig lHjASDN/g soln = 0,00848 ¡ig/g soln.

¡ig/g soln.
a. ¡iCi/g soln
b. Specific activity of ( HJASDN (¡iCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0,749
25300000

286.4

Formula=a/b*c

2) Calculate total ¡ig ASDN/g soln.

¡ig ASDN/g soln,= ¡ig cold ASDN/g soln, + ¡ig lHjASDN/g soln

0.564135 + 0.00848
0,572617 ¡ig ASDN/g soln,

3) Calculate Solution Specific Activity

= (¡iCi/g soln,)/(¡ig ASDN/g soln.)
1.308 ¡iCi/¡ig ASDN

831944 dpm/nmol

431011 chem 3 rep 3 recombinanL.xls;
Substrate Specific Activity

12/15/2005;
1:34 PM 2 of 8
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Test
Assay Date 8J10/2005 ChemicallD RC3 tested

ID TNS Rep1icate # Rep 3 Microsome tvpe Recombinant Microsome ID

Standards:

Samples: 1Q 1Q microsomes
0,059 0.292 0,060
0,061 0.298 0,055

0,054

concentration Volume of
(mg/mL) stock used SId mg Protein ¡.l Standard mg Protein Araw Äadj

per ¡.l Used Measured
0.25 0,00025 200 0.0500 0,573 0,539

0,125 0,00013 200 0.0250 0,364 0,330
0,05 0.00005 200 0.0100 0.163 0,129

0,025 0.00003 200 0,0050 0,100 0,066
0,01 0.00001 200 0,0020 0,057 0.023

0.005 0,00001 200 0,0010 0,046 0.012

Blank 0,034 r'= 0,988
m= 0,090
b= -0.001

iN
W Final vol.-

mg protein ¡.L diluted Diluted usomesi
Amw Aadj. measured ~SOMES prep. (~L)

10 0.059 0,025 0.001 200 1
10 0,061 0.027 0.001 200 1
10 1

100 0,292 0.256 0,022 200 1
100 0,298 0.264 0,023 200 1
100

0,060 0,026 0,001 200 114
0.055 0,021 0,001 200 114
0,054 0,020 0,001 200 114

431011 chem 3 rep 3 recombinant.xls;
Protein - 6 point curve

12/15/2005;
1:34PM

SSA)
25

Curve
Output
0.0476
0,0287

0,0107
0,0049
0,0010
0.0000

mg protein/¡.L
Prep.

0,000
0,000

0,000
0.000

0,004
0.003
0,002

°

Total volume of
stock (mL)

Variables
m, b

sem, seb

r, sey
F, df

SSrtlg, sSresid

Protein stock ID
100

0,090
0,005

0,986
325

0.002

Regression results
-0,001
0.001

0,002
4

0.000

OJ "U

~ e.
roa)=0
CD ..

Z
o

~r
r
.¡
W..a....

Regression results are calculated using the function
L1NEST

average mg/¡.L mg/mL

0,000 0.007

0.000 0,113

0,003 3,015
m
"U;i
()0
~.,
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~
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Test
Assay Date 8110/2005 Chemical 10 RC3 tested

ID Microsome type Recombinant Microsome IDTNB Replicate # Rep 3

Standards: 0.25

Samples: 1! 100 mfcrosomes
0,059 0.292
0.061 0298

concentration Volume of

(m9/mL) stock used SId mg Protein jlL Standard mg Protein Amw Aadj
per ¡iL Used Measured

0.25 200 200 0,00025 200 0.0500 0,573 0,539
0,125 100 200 0.00013 200 0,0250 0,364 0,330

0.05 200 toOO 0,00005 200 0,0100 0,163 0,129
0.025 100 1000 0,00003 200 0,0050 0,100 0,066

0,01 1000 0,00001 200 0.0020 0.057 0,023
0,005 20 1000 0.00001 200 0.0010 0.046 0.012

Blank 0.034 r'= 1,000
0.075

b= 0,000

itv
W Final vol.tv mg protein jlL diluted Diluted usomesi

A,aw Aac!j. measured ~SOMES prep, (~L) (~L)
10 0,059 0.025 0.002 200 1
10 0,061 0.027 0,002 200 1
10 1

100 0.292 0,258 0,020 200 1
100 0,298 0.264 0,020 200 1
100

0,060 0,026 0.002 200 114 69814
0,055 0.021 0,002 200 114 69814
0.054 0,020 0.002 200 114 69814

431011 chem 3 rep 3 recombinant.x!s;
Protein - 5 point curve

12/15/2005;
1,34 PM

BSA)
25

Curve
Output
0,0408
0.0250

0,0099
0.0051

0.0019
0,0011

mg proteinljlL
Prep.

0,000
0,000

0.000
0,000

0.006
0.005
0.005

Total volume of
stock (mL)

Varíables
m, b

sem, seb

r ,sey
F, df

sSre¡;, SS'esJd

Protein stock 10
100

Regression results
0,075
0,000

1,000
23843
0,000

OJ "U

~ a
CD Cõ°= ()
(0 ..

Zo

~r
i.t
ú...a....

0.000
0.000

0,000
3

0,000

Regression results are calculated using the function
L1NEST

average mgljlL mg/mL
0.000 0.011

0.000 0,099

0,006 5,664
m
"U;i
()0
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: Test

Assay Date 8/10/2005 Chemical ID RC3 tested 8

ID TNB Replicate # Rep 3 Microsome tvoe Recombinant Microsome ID

Standards: 1l
Protein stock
(mg/10 mL) Protein stock ID1 0,75 0.5 0,25 0,13 Blk

Samples:

mg Protein l1L Standard mg Protein Araw Aadj Curve
per l1L Used Measured Output Variables

0,00000 25 0,0000 m, b
0,00000 25 0,0000 sem, seb
0,00000 25 0,0000 r i sey
0.00000 25 0,0000 F, df
0.00000 25 0,0000 SSrei sSresid

0.00000 25 0.0000

i Blank r=tv
VJ m=
VJ b=
i

Araw

mg protein
measured

Final vol.
Diluted usomes

(l1l) average mg/l1l mg/mL
mg protein/l1L

Prep,
l1

l1S0MES prep, (l1l)Aadj.

431011 chern 3 rep 3 recombinant.x!s;
Protein

12/15/2005;
1:34PM

Regression results

Regression results are calculated using the function
L1NEST

OJ "U

~ e3-~.
CO CO= ()
CO ..

Zo

~r
,
.¡
W..o....

m
"U~
()0
;:-i
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Assa Date
Chemical

8/10/2005 ID RC3
# Concentrations

tested
Microsome

8 type Microsome 10 o Technician ID TNB
Replicate
# Re 3

CD "U
~ a
CD ro'= ()
CD .-

Zo

Nil

mL microsome Dilution Bused
mL total volume
dilution factor

Test Chemical Concentrations
Level Final Concentration (M)

1 1;oOE'05
2 1,008;06
3 1,OOE'07
4 3,00E-08
5 100E'08
6 3,008,09
7 1,OOE,09
8 1 ,OOE-1 0 

~r
i.t
ú...o....

Microsome Dilution Details

Dilution A 0,114 mL microsome Stock used
69,.814 mL total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable)

612.4035 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa i m ImL :

5.664
0.009249

i
tv
W.t
i

431011 chem 3 rep 3 recombinant.xls
Microsome & Chemical Dilutions

12/15/2005
1:34 PM Page 6 of8
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S~mple ID

R"'pli~ale#al10f2005 TeslChemicallD RC3

Samplelye
Fullactiyi.c07trol

ReplicatelLevel
,

i
tv\.
Vi
i

'-2

431011 chem 3 rep 3 reconibjn~nl.xI8: Adjyity caii:ulatio~

sMicrosometype

Nominallolal
yolume(mL)

2

tot~1 DPM in assay tube
(initial)
166335

o Technician ID

Calculalenmol H,Oformed

Total DPM correcled for
beckground(Background

%conyersionloproduct Tubes)
49270

47012

nmol 'HiO formed
0.0592

microsomes
used in assay

tube (mL)
,

0.003

OJ ""
~ a
(Õ crï= ()
C1 -

Za
estroge~lormedlmg

prOiein/min
0,4269 ~r

,.ic...o....

""
15

m
"":;
()a
:J-..
Dl

Q.
z
9
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ci
~
io..
ioNc.



Assay Date # Concentrations tested
Replicate

# Rep 3

lJ "U

~ a
Cõ (¡ï= ()
(1 -

Za811012005 ID RC3

Control Type Portion Averaqe SD

Full activity Be inninq 0,4334 0.0092

Full activity End: 0,3967 0,0191

Full activitv Overall 0.4150 0,0245

Backoround Beninnino 0,0001 1,92373E-05

Backoround End -0,0001 0,000214796

Backoround Overall 0,0000 0,000140841

Positive Beoinnino 0.2390 0.0058

Positive End 0.2125 0.0143

Positive Overall 0,2257 0.0177

Neaative Beoinnino 0.4332 0,0013

Neoative End 0.4121 0,0068

Neoative Overall 0.4227 0,0128

iN
V-
0\
i

Test Substance Level Replicate (test substancel M Looftest substancel Activit
RC3 1 1 1.00E-05 -5.00 0.0021
RC3 1 2 1 ,ODE-OS -5,00 0,0017
RC3 1 3 1.00E-05 -5.00 0,0014
RC3 2 1 1.00E-06 -6,00 0.0163
RC3 2 2 1,OOE-06 -6.00 0.0146
RC3 2 3 1.00E-06 -6.00 0,0146
RC3 3 1 1,OOE-07 -7.00 0,1009
RC3 3 2 1.00E-07 -7.00 0,0923
RC3 3 3 1.00E-07 -7.00 0,1083
RC3 4 1 3.00E-08 -7.52 0.2212
RC3 4 2 3,OOE-08 -7.52 0.2378
RC3 4 3 3.00E-08 -7.52 0.2237
RC3 5 1 1.00E-08 -8,00 0.3533
RC3 5 2 1,OOE-08 -8,00 0.3161
RC3 5 3 1.00E-08 -8.00 0,3192
RC3 6 1 3,OOE.09 -8,52 0.4010
RC3 6 2 3.00E-09 -8.52 0,4070
RC3 6 3 3.00E-09 -8.52 0.3962
RC3 7 1 1,OOE-09 -9.00 0,4388
RC3 7 2 1.00E-09 -9.00 0,4418
RC3 7 3 1,OOE-09 -9,00 0.4220
RC3 8 1 1,OOE-10 -1000 0.4513
RC3 8 2 1,OOE-10 -1000 0.4161
RC3 8 3 1.00E-10 -10.00 0.4474

431011 chem 3 rep 3 recombinant.xls
Results Summary

Microsome
a type Recombinant Microsome ro o Technician ID TNB

Percent of control values
Logrtest Renlicate

_evel istancel 1 2 3
1 -5,00 0,50 0.40 0,34
2 -6,00 3,93 3,51 3,52
3 -7.00 24.30 22.24 26.10
4 -7,52 53,30 57.29 53,90
5 -8,00 85,13 76,16 76.90
6 -8,52 96,61 98,07 95,46
7 -9,00 105,72 106,45 101,67
8 -1000 108,73 100,24 107,79

1211512005
1:34PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/20/2005 Chemical 10 RC4

# Concentrations

tested 8

10 JG Replicate # Reo 1 Microsome tvoe Microsome 10

431011 chem 4 rep 1recombinanL.xls
Title page 12/15/2005; 1 :35 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0198
0,0200
0,0199
0.0198
0.0204

DPM/Aliq,
34210.41
35633.46
3

DPM/g
soln,
1727798
1781673
1779665
1738699
1722604

Average DPM/g soln
SD
CV

1750088
28523

1.63

Cil soln 0,788

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
lOA

(mL)
10

dilution
factor

toO

(ASDN) in solution (¡ig/mL)
1040,00
10.40
1,04

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8,2516 9

4,6427 9

0,585148 uq/g

Calculation of Substrate Solution Specific Activity

1) Calculate f1g eH)ASDN/g soln, = 0,00892 ¡ig/g soln.
¡ig/g soln.

a, ¡iCilg soln
b. Specific activity of ( H)ASDN (¡iCi/mmol)
c, Molecular wt of ASDN (mg/mmol)

0.788
25300000

286.4

Formula=a/b*c

2) Calculate total ¡ig ASDN/g soln.

¡ig ASDN/g soln.= ¡ig cold ASDN/g soln. + ¡ig eHJASDN/g soln

0,585148 + 0,00892
0,594072 ¡ig ASDN/g soln

3) Calculate Solution Specific Activity

= (¡iCilg soln.)/(¡ig ASDN/g soln,)
1,327 ¡iCi/¡ig ASDN

843711 dom/nmol

431011 chem 4 rep 1 recombinant.xls;
Substrate Specific Activity

12/15/2005;
1 :35 PM 2 of 8
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tested

II "U

~ a
CD Ciï

¡¡ s:zo
Test

Assay Date 9/20/2005 Chemical tD RC4

ID JG Replicate # Reo 1

Standards: 0,25 Q. 0,05
0,575 0,344 0,142
0,563 0,333 0,.146
0.572 0.339 0.146

Samples: :1 micrdsomes
0,280 0,060
0.277 0,054

0.057

concentration Volume of

(m9/mL) stock used SId mg Protein III Standard
per III Used

0,25 200 0.00025 200
0,125 200 0,00013 200

0,05 1000 0.00005 200
0.025 1000 0.00003 200

0,01 1000 0.00001 200
0.005 20 1000 0,00001 200

Blank 0,035

~ Q: 0.005 Q
0,068 0.048 0,040 0.034
0,078 0,051 0,040 0.Q6
0,072 0,046 0,044 0036

BSA)
25

o
Total volume of
stock (ml) Protein stock ID

~r
i.tc...a....

Microsome type Recombinant Microsome lD

100

mg Protein Am. Aadj Curve
Measured Output Variables Regression results

0,0500 0.570 0,535 0.0485 m,b 0.090 0.000
0.0250 0,339 0.303 0,0277 sem, seb 0,003 0.001
0,0100 0,145 0.109 0,0102 r, sey 0.994 0.002
0.0050 0.079 0,044 0,0043 F, df 713 4
0,0020 0.048 0.013 0,0015 SSreg, SSresid 0,002 0,000
0,0010 0,041 0,006 0,0009

Regression results are calCulated using the function
r= 0,994 L1NEST

0.090
b= 0,000

i
tv
W Final vol.'" mg protein III diluted Diluted usomes mg protein/IllI

Am. Aadj measured ~SOMES prep, (~L) (~L) Prep. average mg/¡.lL mg/ml
10 0,058 0,023 0,002 200 1 0,000 0,000 0,012
10 0,058 0,023 0.002 200 1 0,000
10 1

100 0.280 0,245 0.022 200 1 0,000 0,000 0,111
100 0.277 0,242 0.022 200 1 0.000
100

0.060 0,025 0.003 200 114 0,008 0.007 6,955
0,054 0,019 0.002 200 114 0.006
0,057 0.022 0,002 200 114 0.007

431011 chem 4 rep 1 recombìnan~.xls;
Protein - 6 point curve

12115/2005;
1:35 PM
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Test
Assay Date 9/20/2005 Chemical 10 RC4 tested

ID JG Replicate # Rep 1 Microsome lvpe Recombinant Microsome 10

Standards: 0.25
0:575
0,563
0.572

Samples: 1Q 100 microsomes
0,058 0,280 0,060
0,058 0,277 0,054

0.057

concentration Volume of
(mg/mL) stock used SId mg Protein iil Standard mg Protein Araw Ä"di

per iil Used Measured
0.25 0.00025 200 0.0500 0,570 0,535

0,125 0,00013 200 0,0250 0.339 0.303
0.05 0,00005 200 0,0100 0.145 0.109

0,025 0,00003 200 0,0050 0.079 0.044
0,01 1000 0.00001 200 0,0020 0,048 0,013

0.005 1000 0,00001 200 0.0010 0.041 0.006

Blank 0,035 r'= 0.998
m= 0.080
b= 0,001

iN.t
Fina) vol.0 mg protein III diluted Diluted usomesi

Araw Aacj measured ~SOMES prep. (~L) (~L)
10 0,058 0,023 0,003 200 1 1
10 0,058 0.023 0.003 200 1 1
10 1

100 0.280 0.245 0.020 200 1
100 0,277 0.242 0,020 200
100

0,060 0,025 0,003 200
0.054 0.019 0,003 200
0.057 0.022 0.003 200

431011 chem 4 rep 1recombinant.xls;
Protein ~ 5 point curve

12/15/2005;
1:35 PM

BSA)
25

Curve
Output
0,0435
0.0252

0.0097
0.0045
0,0021
0,0015

mg protein/Ill
Prep.

0.000
0.000

0,000
0.000

0,009
0.008
0,008

°

Total volume of
slock (mL)

Variables
m, b

sem. seb

r . sey
F, df

sSrelJSSresid

Protein stock 10
100

Regression results
0.080
0,002

O,998
1983

0,000

OJ ""
~ a
CD oi"=ci
CD ..

Zo

~i
i.t

W..a....

0.001
0.000

0.000
3

0.000

Regression results are calculated using the function
L1NEST

average mg/lll mg/ml
0.000 0,014

0,000 0.102

0,008 8,449
m
""
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Test
Assay Date 9/20/2005 ChemicallD RC4 tested 8

10 JG Microsome tvoe aReplicate # Rep 1 Recombinant Microsome 10

Standards: 12
Protein stock
(mg/10 ml) Protein stock 101 0,75 0,5 0.25 0,13 Blk

Samples:

mg Protein ~L Standard mg Protein Araw Aadj Curve
per~L Used Measured Output Variables

0,00000 25 0,0000 m,b
0,00000 25 0.0000 sem i seb

0,00000 25 0.0000 r,sey
0.00000 25 0,0000 F, df
0.00000 25 0.0000 SSreg' sSresid

0,00000 25 0.0000

i
r'=N Blank.t m=..
b=i

Araw

mg protein
measured

~L diluted
~SOMES prep, (~l)

Final vol.
Diluted usomes

(~L) average mg/~L mg/mL
mg protein/~L

Prep,A.dj

431011 chem 4 rep 1 recombinant.xls;
Protein

12/15/2005;
1:35 PM

OJ "U

~ a-~.
co co
= 0
co -

Zo

~r
i.¡c.-"o-"
-"

Regression results

Regression results are calculated using the function
L1NEST

m
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Assa Date 9/20/2005
I

Microsome Dilution Details!

Chemical
ID RC4

Replicate
# Re 1

OJ "U

~ a
ro ro'=("
CD .-

Zo

Dilution A 0.114 mL microsome Stock used
69.814 mL total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
t mL total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

612.4035 totai dilution factor

# Concentrations
tested

8.449
0,013796

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa i m /mL:

itv.r
tv
i

431011 chem 4 rep 1recombinanL.xls
Microsome & Chemical Dilutions

Microsome
8 type Microsome ID

Test Chemical Concentrations
level Final Concentration (M)

1 1,OOE-03
2 1,OOE-04
3 1,OOE-05
4 1.00E-06
5 1,OOE-07
6 1,OOE-08
7 1.00E-09
8 1 ,OOE-1 0 

12115/2005
1:35 PM

o Technician iD JG

~r
i.¡

W-"a-"
-"
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SamplelD
Replicale#

Sampleiype
Fullaclvi control

Repli¡;telLevl
,

Posilivecontrol

Ne aliveConirol

i
tv
.¡
W
i

431011 chem4replrecombinantxls:Açlivitycalcilalion

Tesl Chemical 10 RC4 # Concenlrations tested sMicrosomelype

Nominallolal
volumelmL)AliqVolume(mL)

22065,41

0.5
0.5

Microsome 10

Volumeofsubstrale

TolalOPIJ
43543,74

(mL)
0.'
0.'
0:1

,
,
,
,
,
,
,

0.'
0.1

12f15f005:1:35PM

Calculate%lurnover

tolalDPMinassaytube
(inilial)
175009

o Technician ID

Calculalenmol H¡Oformed

TiitalDPMcorrecledfor
background (Backllround

% conversion 10 product Tubes)
43"'13

25,22

24,86

nmol'H¡Oformed
0.0515

microsomes
used in assay

lube (mL) assay (m(¡mL)
0,007

0,007

OJ "U

~ a
CD Cii"= ()
CD ..

Zo
estiogenformed/mg

proleinlmin
0.2486 ~r
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Assay Date # Concentrations tested
Replicate

# Rep 1

OJ "U

~ Ò
CD 'ë'=c-
CD .-

ZaID9/20/2005 RC4

Control Type Portion Averaoe SD

Full activity Beainninq 0,2416 0,0099

Full activity End 0,2431 0.0126

Full activity OveIcll 0.2424 0.0093

BackQround
,

Beqinninq 0,0000 1.65231E-05

Backqround End 0,0000 0,000132266

BackQround Over~1I 0,0000 9.61072E-05

Positive Beginninq 0.1187 0.0076

Positive End: 0.1139 0.0084

Positive Over~ii 0,1163 0,0071

Negative Beoinninq 0.2468 0.0023

Negative End 0,2234 0,0040

Neaative Overall 0,2351 0,0138

itv.t.t
I

Test Substance Level Replicate Hest substancel M Loiirtest substancel Activity
RC4 1 1 1.00E-03 -3,00 0.0005
RC4 1 2 l,OOE-03 -3,00 0,0004
RC4 1 3 1.00E-03 -3.00 0,0004
RC4 2 1 l,OOE-04 -4.00 0,0037
RC4 2 2 l,OOE-04 -4.00 0,0036
RC4 2 3 l,OOE-04 -4,00 0.0040
RC4 3 1 1.00E-05 -5,00 0.1803
RC4 3 2 l,OOE-05 -5.00 0.1687
RC4 3 3 1.00E-05 -5,00 0.1087
RC4 4 1 1.00E-06 -6.00 0.2408
RC4 4 2 1.00E-06 -6,00 0.2403
RC4 4 3 1,OOE-06 -6.00 0.2304
RC4 5 1 l,OOE-07 -7.00 0,2271
RC4 5 2 1.00E-07 -7,00 0,2450
RC4 5 3 l,OOE-07 -7.00 0.2320
RC4 6 1 1.00E-08 -8,00 0.2411
RC4 6 2 l,OOE-08 -8.00 0,2445
RC4 6 3 l,OOE-08 -8.00 0.2432
RC4 7 1 1.00E-09 -9,00 0.2408
RC4 7 2 1.00E-09 -9.00 0.2378
RC4 7 3 l,OOE-09 -9.00 0,2464
RC4 8 1 1.00E-l0 -10,00 0,2384
RC4 8 2 1.00E-l0 -10.00 0,2373
RC4 8 3 1.00E-l0 -10.00 0,2343

431011 chem 4 rep 1 recombinant.xls
Results Summary

Microsome
8 type Recombinant Microsome ID o Technician ID JG

Percent of control values
Log(test Renlicate

.evel Jstancel 1 2 3
1 -3,00 0.21 0.17 0,16
2 -4,00 1,51 1,50 1.66
3 -5,00 74,38 69.62 44.86
4 -6.00 99,35 99.15 95.06
5 -7,00 93,69 101,09 95.72
6 -8,00 99.48 100,89 100,35
7 -9.00 99,35 98,11 101.68
8 -10,00 98.35 97,93 96,66

12/1 5/2005
1:35PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/23/2005 ChemicallDRC4

# Concentrations
tested 8

10 JG Replicate # Ren 2 Microsome type Microsome 10

431011 chem 4 rep 2recombinanL.xls
Title page 12/15/2005; 1 :36 PM Page 1 of 8
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Project No.: WIL-431 011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0199
0.0200
0,0199
0,0199
0.0200

DPM/Aliq.
33956.54
35131.29

0,66
2,26
8.43

DPM/g
soln,
1706359
1756565
1809078
1773480
1772922

Average DPM/g soln
SD
CV

1763681
37346

2,12

Cil soln 0,794

Calculation of actual concentration of nonradiolabeled ASDN in solution used to oreoare substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added
10.4

(mL)
10

dilution
factor

100

10

(ASDNj in solution (¡.g/mL)
1040,00

10,40
1,04

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Soecific Activitv

1) Calculate ¡.g l'H1ASDN/g soln, = 0,00899 ¡.g/g soln,
¡.g/g soln.

a, ¡.Ci/g soln
b, Specific activity of ( HjASDN (¡.Ci/mmol)
c, Molecular wi of ASDN (mg/mmol)

0,794
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln= ¡.g cold ASDN/g soln. + ¡.g l'HjASDN/g soln.

0,580231 + 0,00899
0,589224 ¡.g ASDN/g soln,

3) Calculate Solution Specific Activity

= (¡.Ci/g soln,)/(¡.g ASDN/g soln,)
1,348 ¡.Ci/¡.g ASDN

857260 dom/nmol

431011 chem 4 rep 2recombinant.xls;
Substrate Specific Activity

12/15/2005;
1 :36 PM 2 of 8
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Test
Assay Date 9/23/2005 Chemical rD RC4 tested

ID JG Replicate # Rep 2 Microsome tvpe Recombinant Microsome i D 0

Total volume of
Standards: BSA) stock (mL) Protein stock ID

25 100

Samples:

concentration Volume of
(mg/mL) stock used Std mg Protein ¡iL Standard rng Protein A.. Aedj Curve

per¡.L Used Measured Output Variables Regression results
0,25 200 200 0,00025 200 0,0500 0.575 0,543 0,0482 m, b 0,090 -0.001

0.125 100 200 0,00013 200 0,0250 0.350 0.318 0.0279 sem, seb 0.004 0,001
0,05 200 1000 0,00005 200 0.0100 0.162 0.130 0.0109 r ,sey 0.992 0,002

0,025 100 1000 0,00003 200 0,0050 0.094 0.062 0,0047 F, df 521 4
0.01 40 1000 0,00001 200 0.0020 0.054 0,022 0,0011 SSreg' sSresid 0,002 0.000

0.005 20 1000 0.00001 200 0.0010 0.044 0.012 0,0002
Regression resuits are calcu!ated using the function

Blank 0.032 r'. 0.992 L1NEST
m= 0.090
b. -0,001

iN.r Final vol.-. mg protein )lL diluted Diluted usomes mg protein/ilLi
Araw Aadj. measured ~SOMES prep. (¡L) (~L) Prep. average mg/liL mg/mL

10 0,058 0.026 0.002 200 1 0,000 0,000 0.008
10 0.058 0.026 0,002 200 0,000
10

100 0.289 0.257 0,022 200 0.000 0.000 0.112
100 0,290 0,258 0.022 200 0,000
100

0,053 0.021 0.001 200 114 0.003 0.003 3.498
0.056 0,024 0,001 200 114 0.004
0,053 0,021 0,001 200 114 0,003

IJ ""

~ a
Cõ (p'=a
CD .-

Zo

~r
i.¡

úJ..o....

431011 chern 4 rep 2recombinant.xls;
Protein - 6 point curve

12115/2005:
1:36 PM
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Test
Assay Date 9/23/2005 Chemical 10 RC4 tested

Microsome 10

Samples:

0,058

concentration Volume of

(mg/mL) stock used SId mg Protein ¡.l Standard mg Protein Araw A."
per ¡il Used Measured

0,25 200 200 0.00025 200 0.0500 0.575 0,543
0,125 100 200 0.00013 200 0.0250 0.350 0,318

0.05 200 1000 0.00005 200 0.0100 0.162 0,130
0.025 100 1000 0,00003 200 0,0050 0,094 0.062
om 40 1000 0,00001 200 0,0020 0,054 0,022

0.005 20 1000 0,00001 200 0,0010 0.044 0.012

Blank 0,032 r'= 1,000
0,078

b= 0,000

i
tv.t Final vol.00 mg protein ¡il diluted Diluted usomesi

A" Aadj measured ~SOMES prep, (~L) (~L)
10 0,058 0,026 0.002 200 1
10 0,058 0.026 0,002 200 1
10 1

100 0,289 0.257 0.020 200 1
100 0,290 0,258 0,020 200 1
100

0.053 0,021 0.002 200 69814
0,056 0.024 0,002 200 69814
0.053 0,021 0.002 200 69814

431011 chern 4 rep 2recombinant.xls;
Protein - 5 point curve

12/15/2005;
1;36 PM

Q
0,032
0.030
0,033

BSA)
25

Curve
Output
0,0424
0.0249

0.0103
0,0049
0,0018
0,0010

mg protein/¡.l
Prep.

0,000
0,000

0,000
0.000

0.005
0.006
0,005

°

Total volume of
stock (ml)

Variables
m,b

sem, seb

r, sey
F, df

SSreg, sSlesid

Protein stock ID
100

Regression results
om8
0,001

1,000
10118
0,000

OJ "U

2t a
CD ro'= ()
CD ..

Zo

~r
,
.¡
(¡..a....

0,000
0,000

0,000
3

0,000

Regression results are calculated using the function
LlNEST

average mg/¡.l mg/mL
0,000 0,011

0.000 0,101

0.006 5,677
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Test
Assay Date 9/23/2005 ChemicallD RC4 tested 8

ID JG Replicate # Rep 2 Microsome type oRecombinant Microsome ID

Standards: 1,5
Protein stock
(mg/10 mL) Protein stock ID1 0.75 0.5 0.25 0.13 Blk

Samples:

mg Protein riL Standard mg Protein A,w Aadj Curve
per¡iL Used Measured Output Variables

0,00000 25 0.0000 m,b
0,00000 25 0,0000 semi sab

0,00000 25 0,0000 r. say
0.00000 25 0,0000 F, dl
0.00000 25 0,0000 SSreg, SSresid

0.00000 25 0,0000

i
Blank r'=N.t m=

'D b=i

A,w

mg protein
measured

ril diluted
riSOMES prep, (riL)

Final vol.
Diluted usomes

(¡il) average mg/riL mg/ml
mg protein/¡iL

Prep,Aadj,

431011 chem 4 rep 2recombinant.xls;
Protein

12115'2005:
1:36PM
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Regression results

Regression results are calculated using the function
L1NEST
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Assa Date

Chemical
9/23/2005 ID RC4

Microsome Dilution Details i

Dilution A , 0,114 mL microsome Stock used

¡ ¡ 69,814 mL total volume
612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 ml total volume
1 dilution factor

Dilution C (If applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

6.12.4035 total dilution factor

Protein Concentration (stocR microsomes, mg/ml):
Protein Concentration (dilution added to assa ,m ImL :

iN\.o
i

431011 chem 4 rep 2recombinanL.xls
Microsome & Chemical Dilutions

# Concentrations
tested

5,677
0,00927

12/15/2005
1:36 PM

Microsome
type Microsome ID

1.00E-09

o Technician ID JG
Replicate
# Re 2

Page 6 of 8
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Test Chemical 10 RC4 8 Microsometyp~ o Technician 10 Replicale#

OJ "U

fl a
cD Ciï=0
CD .-

Z
o

iN
VI..
i

Sample 10 CalculateoPMinaqueiusponionaflereirracion Ciiiculate%turnover Calculate nmol HiO formed

Volumeofsubsfrate TolalOPMcorrededfor microsomes
Nominaltol3l lotiilOPM in assiiylube background (Background used in assy IncubationesirogenformedlmgSamplelype Replicaleilevé volume (ml) AliqVolume(mL)AHq,# OPMlaliqOPM/mL Ave OPM/mL TotalDPM (mL) (initial) % conversion toproduc\ Tubes) nmol'H,OfO(med tube (mL) assay (m9lmL) lime (min) proteinimin

Fullaelivitcontrol , 2 ,., , 9476.95 18953.9 19001,02 38002,04 Oil 176368 21.55 37864 0,0442 , 0.005 " 0.3176
0.' 2 9524.07 19048,14 0;1 , "

2 2 0.' , 9123,65 18247,3 18353.28 36706.56 0:1 176368 20.81 36589 0,0427 , 0,005 " 0,3068
0,' 2 9229.63 18459,26 0,1 , "

3 2 0;5 , 9361.27 18722.54 19066.9 38133.8 0,' 176368 21,62 37996 0,0443 , 0,005 " 0.3188
0.5 2 9705.63 19411.26 0,' , ", 2 0.5 , 9811,88 19823.76 19654,88 39309.76 0,' 176368 22,29 39172 0.0457 , 0.005 " 0.3286
0.5 2 9843 19686 0' , "

Backoundconiol , 2 0.5 , 33,16 66.32 59,79 119.58 0.' 176368 007 ." 0.000 , 0,005 " .0,0002
0.5 2 26,63 53.26 0:1 , "

2 2 0:5 , 32.18 64.36 69.7 139.4 0,' 176358 0,08 2 0.0000 , 0.005 " 0.000
0,5 2 37,52 75,04 , , "

3 2 0;5 , 40.8 81,6 62,13 124.26 176368 0.07 ." 0.000 , 0.005 " -0.0001
0.5 2 21.3 42.66 , ", 2 0;5 , 41,75 83,5 84.01 168.02 176368 0.10 30 0.0000 , 0,005 " 0,0003
0.' 2 42,26 84,52 , "

Positive control , 2 0' , 5031.59 10063,18 10153,95 20307,9 176368 11.51 20170 0.0235 , 0.005 " 0.1692
0.' 2 5122.36 10244.72 , "

2 2 0.5 , 4956,38 9912.76 10005,4 20010.8 176368 11.35 19673 0,0232 , 0.05 " 0.1667
0,5 2 5049.2 10096.04 "

3 2 , 4910,36 9620,72 9858.87 19717.74 176368 11,18 19580 0.0228 0,005 .15 0.1643
2 4948.51 9897.02 ", 2 , 4905.79 9811.58 9890.54 19781,08 176368 11,22 "'" 0.0229 0.005 " 0.1646

4984,75 9969.5 '5Ne alive Control , 2 9554,67 19109.34 19364.02 38728,04 , 176368 21,98 36590 0.0450 0,005 " 0.3237
9W9,35 19618,7 , "

2 2 9662.22 19324.4 19569,35 39138,7 176368 22.1S 39001 0.0455 0.005 " 0.3272
9907,13 19814.26 "

3 2 9712,46 19424.96 19223.14 38446,28 176388 21.80 38308 0.0447 0.005 " 0.3214
9510.66 19021.32 ", 2 9370,69 18741,38 18725.72 37451,44 176368 21.23 37314 0.0435 0.005 0,3130

2 9355,03 18710,08
RCÆ ,., 2 , 43.72 87.44 93.41 166.82 176368 0,11 " 0.0001 0.005 o.OM

2 49,69 99.38
'.2 2 , 40.34 80.68 85.02 170.04 176388 0,10 32 0.00 0:005 0,0003

2 44.68 89,36
'.3 2 , 38,47 76.94 62.96 185.98 176388 0,09 28 0.0000 0.005 0.0002

2 44.51 89,02
2.' 2 , 199.03 398.06 406.55 613.1 176366 0,46 on 0.006 1 0,005 0,0057

2 207.52 415,04 ,
2,2 2 , 199,n 399.54 407.01 614.0 176366 0,~6 '" 0,0006 , 0,005 0,0057

2 207.24 414.48 ,
2.3 2 , 224,85 449.7 440.47 880,94 176368 0.50 '" 0,0009 , 0,005 0,0062

2 215.62 431.24" 2 , 1109,86 2219,72 2192 4384 176368 2.49 '''' 0.0050 0,005 0.0356
2 1082.14 2164.26

3.2 2 , 931.56 1863.12 1853,67 3707.34 , 176368 2.10 3570 0.0042 0.005 0.0299
2 922.11 184.22 ," 2 , 1056.64 2113.26 2037,24 4074.46 , 17636S 2.31 3937 0.0046 0.005 0.0330
2 980,6 1961,2 ,

,., 2 , 6886.43 13776.66 13737,06 2747416 , 176358 15.58 27.36 0.0319 0.005 0.2293, 6846,65 13697,3.. 2 , 6997.07 13994.14 13988.73 279n,46 176366 15.86 27840 0.03Z5 0.005 0.2335
2 6991.66 13883.32

ti'.3 2 6656.39 13316.76 13242.24 26484,48 176366 ~5,02 26347 0.0307 0.005 0.2210
6583.65 13167,7

,., 2 964,65 19289,3 19160.56 36321,16 176366 21,73 38183 0.0445 0.005 0,3203
9515,93 19031.86 ,

~2 2 9583,31 19166,62 19108.25 38216.5 178368 21,67 38079 0.044 , 0.005 0.3194
9524,94 19049.86 ,

5.3 2 9574,12 19346.24 19279.94 36559.88 176368 21,86 38422 0.044 , 0.005 0.3223
9605,82 19211.64 ,,., 2 , 10019,96 20039.92 20069,79 40139.58 176368 22,76 4000 0,0467 , 0,005 0,3356

2 10049.83 20099,66 ,.2 2 10146.7 20293.4 20405,51 40811,02 176368 23.14 40673 0,0¿74 , 0,005 0,3-12
2 10256.81 20517,62 ,.3 2 , 9967.17 19934.34 20106,99 40217.98 176366 22.80 40080 0,0468 , 0,005 0,3362
2 10141.82 20263,64 ,

,., 2 , 9986.72 19973.44 20029,94 40059.66 176368 22.71 39922 0,0466 , 0,005 0.3349
2 10043.22 20066,44 ,

'.2 2 , 9716.29 18432.56 19749,64 39499,28 176358 22.40 39361 0,0459 0.005 0.3302
2 10033,35 20066.7

'.3 2 , 9558.04 19116.08 19245,96 38491,92 176358 21.82 36354 0.0447 0.005 0.3218
2 9687.92 19375.84

,., 2 , 9655,66 19711,32 19761.16 39562.32 176366 22.43 39425 0.0460 0.005 0.3307
2 9925,5 19851

'.2 2 , 9836.27 1967254 19782.91 39565.82 176368 22,43 39428 0.460 0.005 0.3308
2 9946,64 19893.28

'.3 2 05 , 8153,67 16307.34 16363.33 32726.66 176368 18,56 32569 0,0380 0.005 0,2734
0,5 2 8209,66 16419.32
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Assay Date # Concentrations tested
Replicate
# Rep2

OJ ""
~ el
Cõ Ciï
= 0
(1 -

Zo109/23/2Q05 RC4

Control Tvpe Portion Averaae SO
i

Full activity Beainni'na 0,3122 0.0077

Full activity Endi 0,3237 0.0070

Full activity Overall 0,3179 0.0089

Backnround Beainniha -0,0001 0,000117572

Backnround
i

End 0,0001 0.000259584

Backaround Overall 0.0000 0.000183228

Positive Be inninQ 0.1680 0,0018

Positive End 0.1645 0.0004

Positive Overall 0.1662 0,0022

Neaative Be in nine 0.3255 0,0024

Neeative End 0.3172 0,0059

Neeative Overall 0.3213 0,0060

i
tv\.
tv
i

Test Substance Level Replicate ftest substancel M Log(test substancel Activity
RC4 1 1 1.00E-03 -3,00 0,0004
RC4 1 2 l,OOE-03 -3.00 0,0003
RC4 1 3 1.00E-03 -3,00 0.0002
RC4 2 1 1.00E-04 -4.00 0,0057
RC4 2 2 1 .00E-04 -4,00 0,0057
RC4 2 3 1.00E-04 -4,00 0.0062
RC4 3 1 5.00E-05 -4,30 0.0356
RC4 3 2 5,OOE-05 -4.30 0.0299
RC4 3 3 5.00E-05 -4,30 0.0330
RC4 4 1 l,OOE-05 -5,00 0,2293
RC4 4 2 1.00E-05 -5,00 0.2335
RC4 4 3 1.00E-05 -5.00 0.2210
RC4 5 1 l,OOE-06 -6,00 0,3203
RC4 5 2 1.00E-06 -6,00 0,3194
RC4 5 3 1.00E-06 -6,00 0,3223
RC4 6 1 l,OOE-07 -7.00 0.3356
RC4 6 2 1 .00E-07 -7,00 0,3412
RC4 6 3 1.00E-07 -7,00 0.3362
RC4 7 1 1.00E-08 -8,00 0,3349
RC4 7 2 1.00E-08 -8,00 0,3302
RC4 7 3 1.00E-08 -8,00 0.3218
RC4 8 1 1.00E-09 -9,00 0.3307
RC4 8 2 l,OOE-09 -9,00 0,3308
RC4 8 3 1.00E-09 -9,00 0,2734

431011 chem 4 rep 2recombinaiit.xts
Results Summary

Microsome
8 type Recombinant Microsome 10 o Technician 10 JG

Percent of control values
Logrtest Renlicate

.evel )Stancel r- 1 2 3
1 -3,00 0.13 0.09 0.Q
2 -4,00 1,78 1,78 1,96
3 -4.30 11.20 9.42 10,39
4 -5,00 72,13 73.46 69,52
5 -6.00 100.75 100.4 101,38
6 -7,00 105,54 107,32 105.75
7 -8,00 105,33 103,86 101,20
8 -9,00 104.02 104.03 85.99

12/15/2005
1:36 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/27/2005 Chemical 10 RC4

# Concentrations
tested 8

10 Replicate # R.a Microsome t e Microsome 10

431011 chem 4 rep 3recombinant.xls
Title page 12/15/2005; 1 :38 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2

3
4
5

Weight of
aliquot (g)

0,0200
0.0200
0,0200
0.0200
0.0200

DPM/Aliq.
36510,32

35579.4
37945,33
37505.18
37887,21

DPM/g
soln.
1825516
1778970
1897267
1875259
1894361

Average DPM/g soln
SD
CV

1854274
50974

2,75

uCi/o soln 0,835

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
1QA

dilution
factor

100

10

(ASDN) in solution (l1g/mL)
1040,00
10.40
1.04

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soin

9

9
0,584466 1

Caiculation of Substrate Solution Snecific Activitv

1) Calculate I1g ('H)ASDN/g soln, = 0.00946 I1glg soln,

119lg soln,
a. I1Ci/g soln
b. Specific activity of ( H)ASDN (I1Ci/mmol)
c, Molecular wt of ASDN (mg/mmol)

0,835
25300000

286.4

Formula=a/b*c

2) Calculate totall1g ASDN/g soln,

I1g ASDN/g soln.= I1g coid ASDN/g soln, + I1g ('H)ASDN/g soln,

0,584466 + 0,00946
0,593921 I1g ASDN/g soln,

3) Calculate Solution Specific Activity

= (I1Ci/g soln,)/(l1g ASDN/g soln.)
1.406 I1Ci/I1g ASDN

894166 dpm/nmol

431011 chem 4 rep 3recombinant.xls;
Substrate Specific Activity

12/15/2005;
1 :38 PM 2 of 8
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tested

IJ "'
~ e3-~.
CD CD=0
CD -

Zo
Test

Assay Date 9/27/2005 Chemical 10 RC4

ID JG Replicate # Rep 3

Standards: 0.25 QJ
0,573 0,356
0,589 0,353
0:577 0,354

Samples: microscimes
0,055
0,053
0,054

concentration Volume of
(mg/mL) stock used SId mg Protein )Jl Standard

per)Jl Used
0.25 200 0.00025 200

0.125 100 0,00013 200
0,05 200 0.00005 200

0.025 100 0,00003 200
0,01 40 0,00001 200

0,005 20 0,00001 200

Blank 0.034

Microsome tvpe Recombinant Microsome 10 ~r
i.tc.-i

Cl-i-i

Total volume of
stock (mL)0.025

0,092
0,094
0.091

0.01
0,050
0,057
0,054

100
Q

0,034
0,034
0.033

BSA)
25

Protein stock ID

mg Protein A.. Aadj Curve
Measured Outpul Variables Regression results

0,0500 0,580 0.546 0.0481 m, b 0.089 0,000
0,0250 0,354 0,321 0.0280 sem, seb 0.004 0,001
0,0100 0,161 0,127 0.008 r, sey 0,992 0,002
0,0050 0,092 0,059 0.0047 F, df 475 4
0,0020 0.054 0,020 0,0013 SSreg, sSresid 0,002 0,000
0,0010 0,039 0.006 0.0000

Regression results are calculated using the function
r'= 0,992 L1NEST

0,089
b= 0,000

iN
V' Final vol.V' mg protein )JL diluted Diluted usomes mg protein/Illi

Araw Aadj measured ~SOMES prep, (~L) (~L) Prep. average mg/iiL mg/ml
10 0,057 0.023 0,002 200 1 1 0.000 0.000 0,007
10 0,055 0,021 0,001 200 1 1 0.000
10 1 1

100 0.281 0,247 0.022 200 1 0,000 0.000 0,111
100 0.296 0,262 0,023 200 1 0,000
100

0,055 0,021 0,001 200 0.004 0,004 4.043
0,053 0,019 0,001 200 0,004
0.054 0,020 0,001 200 0.004

431011 chern 4 rep 3recombinant.xls;
Protein - 6 point curve

12/15/2005;
1:38 PM
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tested

OJ "U

~ Ô
CD ro'=0
CD -

Zo
Test

Assay Date 9/2712005 ChemicallD RC4

ID JG Replicate # Rep 3

Standards: 0,25
0.573
0;589
0,577

Samples: 1Q 100
0,057 0.281
0,055 0.298

concentration Volume of

(m9/mL) stock used Std mg Protein ¡iL Standard
per ¡iL Used

0,25 200 0.00025 200
0.125 200 0,00013 200

0.05 1000 0,00005 200
0.025 1000 0,00003 200

0,01 1000 0.00001 200
0,005 1000 0.00001 200

Blank 0,034

Microsome type Recombinant Microsome ID o
Total volume of

BSA) stock (mL)25 100 Protein stock 10

~ï
i
.¡(.--o----

mg Protein Araw Aadj Curve
Measured Output Variables Regression results

0,0500 0,580 0,546 0.0421 m, b 0.076 0,000
0,0250 0,354 0.321 0.0249 sem. seb 0.001 0,000

0.0100 0,161 0,127 0,0102 r, sey 1,000 0,000
0.0050 0,092 0.059 0,0050 F,df 22889 3
0,0020 0.054 0.020 0.0020 SSreg. sSresid 0.000 0,000
0,0010 0,039 0.006 0.0009

Regression results are calculated using the function
r'= 1,000 L1NEST

0.076
b= 0,000

iN
V' Final vol.0\ mg protein ¡iL diluted Diluted usomes mg protein/¡iL
i

Araw Aadj measured ~SOMES prep, (¡L) (~L) Prep. average mg/¡iL mg/mL

10 0.057 0.023 0,002 200 1 1 0,000 0.000 0.011
10 0,055 0,021 0,002 200 1 0.000
10 1

100 0.281 0.247 0,019 200 1 0.000 0.000 0.100
100 0.296 0.262 0.020 200 1 0,000
100

0.055 0.021 0,002 200 0.006 0,006 6.222
0,053 0,019 0,002 200 0.006
0.054 0.020 0,002 200 0,006

431011 chern 4 rep 3recombinant.xls;
Protein - 5 point curve

12/15/2005:
1:38PM
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Test
Assay Date 9/27/2005 Chemical ID RC4 tested 8

ID JG Microsome tvoeReplicate # Rep 3 Recombinant Microsome 10 o

Standards: 1J
Protein stock

ml) Protein stock ID1 0,75 0.5 0,25 0.13 Blk

Samples:

mg Protein ~L Standard mg Protein A,w Aadj Curve
per~l Used Measured Output Variables

0,00000 25 0,0000 m,b
0,00000 25 0,0000 semi S8b

0.00000 25 0,0000 r, sey
0.00000 25 0.0000 F. dl
0,00000 25 0.0000 SSreg' SSresid

0.00000 25 0,0000

i
Blank r=tv

Vi m=-- b=i

Amw

mg protein
measured

~L diluted
~SOMES prep, (~L)

Final vol.
Diluted usomes

(~L) average mg/~L mg/mL
mg protein/~L

Prep,Aad¡,

431011 chern 4 rep 3recombinant.xls;
Protein

12/15/2005;
1:38 PM
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Assa Date

Chemical
9V27/2005 ID RC4

# Concentrations
tested

Microsome
8 type Microsome 10 o Technician ID JG

Replicate
# Re 3

i: "U

~ a
CD ro'= ()
CD r+

Z
o

NA

mL microsome Dilution Bused
mL total volume
dilution factor

~r
i
.¡(...a....

Microsome Dilution Details

Dilution A 0.114 mL microsome Stock used
69.814 mL total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
f mL total volume
1 dilution factor

Dilution C (if applicable)

612.4035 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa . m ImL :

6,222
0,01016

itv
VI
00
i

431011 chem 4 rep 3recombinanl.xls
Microsome & Chemical Dilutions

12/15/2005
1:38 PM Page 6 of 8
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Samplelype
Fullactivi control

i
tv
Vi
\D
i

Sample 10

Replicalellevel
,

5-2

43101ichem4..p3recombinant...ls:Activilycalculation

Test ChemicallD RC4

Ntminallolal
volume (mL)

2
Allq Volume (mL)

0:5
0'
0.5
0.'
0.'
0.'

Aliq.#
,
2
,
2
,
2
,

DPM/aliq
14485.2~
14572.89
1~954.6
14050.09
1347221
13457.05
13132.31
13271,73

50,41
48,88
49.94
46.36
45,44
44.61
33.97
40.66

7056.51
7073.15
7M3,53
6903.9

6589.75
6585,81
6864.61
687315

13576.34
13571.32
13921,25
14045.25
13509,48
13776.93
1~355,33
13175.97

74.94
60.54
47,98
51,7

65.23
54.08

325,03
313,59
314,55
316.07
315,35
312,1

1891,95
1874.30

2100
2079,14
1945,28
1903.67
8952,42
9074.25
9645,75
9832.6

9l80.86
9£5,41

13144.01
13240.53
13204.'1
13051.92
1314S.08
13149,4

13394.46
13298.96
13106.47
13281.93
13162.12
13249,91
12852.15
12797,98
12599,75
12536,98
13271,54
13305.6

13129,65
13142,31
13066.59
1~OOO.27
13022,8
1304,4

8 Micro50metype

'"''
4158.28
3890,56
3807,34

17904.84
18148.5
19691.5
19565.2

19351.72
19330.82
26288.02
2&481,06
26408.22
26103.84
26296.15
26298.8

26788.92
26597.92
26212.94
26563.86
26324.24
26499,82
25704,3

25595.96
25199,5

25073.96
25543.08
26611.2
26259.3

26284.62
26133.16
26000.54
26045.6
26088.8

MierosomelD

Ave DPMlmL
29058,12

TolalDPM
58115.24

(mL)

52133.72

"
0.'

Calculale % turnover

Iotal DPM in assay iube
(inillal)
185427

185427

185427

o TechnleianID

% eonverson10 produc\

Calculate nmol H~O formed

Tolal DPMcorrecled for
background (Background

Tubes)
,,,'SO

nmol JH,O formed
0,0648

Repllcale#

micro$Qmes
used in assy

tube (mL)
,
,
,
,
,
,
,
,
,
,
,
,
,
,

iiay(mglmL)
0.005

OJ ""
~ a
CD Cõ'= ()
CD ..

Za
eslrogenfomiedlm¡J

proteinlmin
0.4252 ~r-

I
.¡(.--a----
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Assay Date 10 # Concentrations tested9/27/2005 RC4

Control Type Portion Averane SO

Full activitv Beninninn 0.4174 0,0109

Full activity End i 0,3901 0.0055

Full activity Overall 0.4037 0.0173

Backaround Beninninn 0,0001 3.10302E-05

Backoround End .0.0001 0,000160029

Background Overall 0,0000 0.000161269

Positive Be inninn 0,2044 0.0023

Positive End 0,1962 0.0058

Positive Overall 0,2003 0,0060

Neoative Be innina 0.4039 0,0075

Neaative End 0,3937 0.0077

Neaalive Overall 0,3988 0,0085

iN0\o
i

Test Substance LeveL, Reolicate rtest substancel M Loanest substancel Activity
RC4 1 1 1.00E-03 -3,00 0,0007
RC4 1 2 l,OOE-03 -3.00 0.0003
RC4 1 3 l,OOE-03 -3,00 0,0006
RC4 2 1 l,OOE-04 -4.00 0.0081
RC4 2 2 l,OOE-04 -4.00 0,0079
RC4 2 3 1.00E-04 -4.00 0.0079
RC4 3 1 5.00E-05 -4.30 0,0540
RC4 3 2 5.00E-05 -4,30 0,0600
RC4 3 3 5.00E-05 -4.30 0.0552
RC4 4 1 l,OOE-05 -5,00 0,2632
RC4 4 2 1.0E-05 -5.00 0.2875
RC4 4 3 1.00E-05 -5,00 0.2826
RC4 5 1 l,OOE-06 -6,00 0,3859
RC4 5 2 l,OOE-06 -6.00 0,3840
RC4 5 3 1.00E-06 -6,00 0.3846
RC4 6 1 1.00E-07 -7,00 0,3904
RC4 6 2 1.00E-07 -7,00 0.3860
RC4 6 3 1.00E-07 -7.00 0.3863
RC4 7 1 1.00E-08 -8,00 0,3751
RC4 7 2 1.00E-08 -8,00 0,3676
RC4 7 3 l,OOE-08 -8,00 0,3887
RC4 8 1 l,OOE-09 -9.00 0,3843
RC4 8 2 l,OOE-09 -9,00 0,3813
RC4 8 3 l,OOE-09 -9,00 0,3813

431011 chem 4 rep 3recombinant.xls
Results Summary

Microsome
8 type Recombinant Microsome lD o Technician ID JG

Percent of control values
L0911e51 Reolicate

.evel )stancel r 1 I 2 I 3
1 -3,00 0,17 0.07 0.14
2 -4.00 1,99 1,97 1,96
3 -4.30 13,36 14,86 13,66
4 -5.00 65.20 71,21 70.00
5 -6.00 95.59 95,12 95,27
6 -7,00 96.71 95.60 95,69
7 .8,00 92.92 91,05 96,29
8 -9.00 95,18 94.43 94.43

12/15/2005
1:38 PM

Replicate
# Rep 3
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/29/2005 ChemicallD RC5

# Concentrations
tested 8

ID TNB Replicate # .Rim 1 Microsome tvoe Microsome ID

431011 chem 5 rep 1recombinanL.xls
Title page 12/15/2005; 1 :39 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0.0204
0.0204
0,0198
0,0201
0,0202

DPM/Aliq,
16

.84

.99

.37
8.74

DPM/g
soln.
1991037
1961610
1987878
1959272
1950928

Average DPM/g soln
SO
CV

1970145
18106

0,92

Ci/ soln 0,887

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added
10.4

dilution
factor (ASDN) in solution (J.g/mL)

1040.00
10.40
1,04

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9
9 9

0,589489

Calculation of Substrate Solution SDecific Activity

1) Calculate J.g (3H)ASDN/g soln. = 0,01005 J.g/g soln,
J.g/g soln,

a, J.Ci/g soln
b. Specific activity of ( H)ASDN (J.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.887
25300000

286.4

Formula=a/b*c

2) Calculate total J.g ASDN/g soln.

J.g ASDN/g soln,= J.g cold ASDN/g soln, + J.g (3H)ASDN/g soln.

0,589489 + 0.01005
0.599535 J.g ASDN/g soln,

3) Calculate Solution Specific Activity

= (J.Ci/g soln.)/(J.g ASDN/g soln,)
1.480 J.Ci/J.g ASDN

941145 dDm/nmol

431011 chem 5 rep 1 recombinant.xls;
Substrate Specific Activity

12/15/2005;
1:39 PM 2 of 8
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Test

¡Assay Date 9/29/2005 Chemical 10 RC5 tested

ID TNB Replicate # Rep 1 Microsome type Recombinant Microsome 10

Total volume of
Standards: = Q; QÆ 0.025 Q; 0.005 BSA) stock (mL) Protein stock 10

0.574 0,344 0,164 0,092 M55 0,044 25 100
0.571 0,351 0'160 0,095 0.059 0,045
0,565 0.354 0,163 0,097 0,054 0.047

Samples;

concentration Volume of

(mg/mL) stock used Std mg Protein ¡.L Standard mg Protein Am. Aadj Curve
per¡. Used Measured Output Variables Regression results

0,25 0,00025 200 0,0500 0,570 0,533 0,0481 m, b 0.091 -0.001
0,125 0,00013 200 0,0250 0,350 0,313 0,0280 sem, seb 0.004 0.001
0,05 0,00005 200 0,0100 0,162 0,126 0,0109 r, sey 0.992 0,002

0,025 0.00003 200 0,0050 0,095 0.058 0,0047 F, df 489 4
0,01 0,00001 200 0,0020 0,056 0,019 0,0012 SSregi sSreaid 0.002 0.000

0,005 0,00001 200 0.0010 0.045 0,009 0,0002
Regression results are calculated using the function

Blank 0,037 r'= 0.992 L1NEST
m= 0,091
b= -0.001

i
tv0\ Final vol.W mg protein ).L diluted Diluted usomes mg protein/).Li

Am. Aadi measured ~SOMES prep. (~L) (~L) Prep. average mg/¡.L mg/mL
10 0,057 0.020 0,001 200 1 1 0.000 0,000 0.006
10 0,056 0.019 0.001 200 1 1 0.000
10 1 1

100 0.287 0,250 0.022 200 1 0,000 0,000 0,113
100 0.294 0,257 0.023 200 1 0.000
100

0,061 0,024 0.002 200 0,005 0,004 4,189
0.058 0,021 0.001 200 0,004
0.056 0,019 0.001 200 0.004

OJ "U

2t a
Cõ Ciï=0
CD .-

Zo

~r
i.t

W..a....

431011 chern 5 rep 1recombinant.xls;
Protein - 6 point curve

12/5/2005;
1;39 PM
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Test
Assay Date 9/29/2005 Chemical 10 RC5 tested

OJ i:

~ e3
mar=a
CD .-

Zo

Standards: 0,125 Q.
0.344 0,164

0.160
0,163

0.025 0.01 ~ Q
0,092 0.055 0,044 0,035
0:095 0.059 0,045 0.038
0.097 0,054 0:047 0.037

BSA)
25

°
Total volume of
stock (mL) Protein stock 10

~r
i
.¡
v...a....

ID TNB Replicate # Rep 1 Microsome type Recombinant Microsome ID

100

Samples: microsomes
0,061
0,058
0.056

concentration Volume of

(mg/mL) stock used SId mg Protein ¡.L Standard mg Protein Araw Aadj Curve
per ¡.L Used Measured Output Variables Regression results

0,25 0.00025 200 0,0500 0.570 0,533 0,0422 m, b 0,078 0,000
0,125 0.00013 200 0,0250 0,350 0.313 0,0249 sem, seb 0,001 0,000

0.05 0,00005 200 0,0100 0,162 0.126 0,0102 r. sey 1.000 0.000
0,025 0.00003 200 0,0050 0.095 0,058 0,0049 F, df 14534 3

0.01 0,00001 200 0,0020 0,056 0,019 0.0019 sS,e¡p SSresid 0.000 0.000
0,005 0.00001 200 0.0010 0.045 0.009 0,0010

Regression results are calculated using the function
Blank 0.037 r'= 1,000 L1NEST

m= 0.078
b= 0,000

i
tv0\ Final vol..t mg protein ¡.L diluted Diluted usomes mg proteln/¡.Li

A.w Aadj measured ~SOMES Prep. average mg/llL mg/mL
10 0,057 0,020 0,002 200 0.000 0,000 0,010
10 0,066 0,019 0,002 200 0.000
10

100 0,287 0,250 0,020 200 0.000 0,000 0,101
100 0,294 0,257 0,021 200 0,000
100

0,061 0,024 0,002 200 0.007 0,006 6.322
0.058 0,021 0.002 200 0.006
0.066 0.019 0,002 200 0.006

431011 chem 5 rep 1recombinant.x!s;
Protein - 5 point curve

12115/2005;
1:39PM
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Test
Assay Date 9'29/2005 Chemical i 0 RC5 tested 8

OJ -u

a a
CD ro'= ()
CD .-

Z
o

ID TNB Replicate # Rep 1 Microsome tvoe Recombinant Microsome 10 a ~r
.b
v...a....

Standards: i; 1 0.75 0,5 0.25 0,13 Blk
Protem stock
(mg/10 ml) Protein stock ID

Samples:

mg Protein ~L Standard mg Protein Araw Aadj Cuive
per~l Used Measured Output Variables

0.00000 25 0,0000 m,b
0,00000 25 0,0000 sem, seb
0,00000 25 0.0000 r, sey
0,00000 25 0,0000 F, df
0.00000 25 0,0000 SSregl sSresid

0.00000 25 0.0000

i
r'=N Blank

0\ m=Vl
b=i

Regression results

Regression results are calculated using the function
UNEST

Araw A.dj.

mg protein
measured

~L diluted

~SOMES

Final vol.
Diluted usomes

(~l) (~L)
mg protein/~l

Prep, average mg/~L mg/ml

431011 chem 5 rep 1recombinant.xls;
Protein

12/15/2005;
1:39 PM
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Assa Date

Chemical
9129/2005 ID RC5

# Concentrations
lested

Microsome
8 type Microsome 10 o Technician ID TNB

Replicate
# Re 1

OJ "U

~ ë3
ro ro'= ()
CD r+

Zo

N!\

mL microsome Dilution Bused
mL total volume
dilution factor

~r
i.t

úJ..a....

Microsome Dilution Details

Dilution A 0,114 mL microsome Stock used
mL total volume
dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL lotal volume
1 dilution factor

Dilution C (if applicable)

612.4035 total dilution factor

Protein Concentration (slock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

6,322
0,010323

i
tv0\0\
i

431011 chem 5 rep 1recombinanL.xls
Microsome & Chemical Dilutions

12/15/2005
1:39 PM Page 6 of 8
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Sample 10

Repliçalej

OJ '"

2t a
CD Ciï
= 0
co -

Zo
Samplelype

Fulladivi control
ReplicaielLevel

i
tv
0\-.
i

431011 chem5 rep lreçombinant~ls:Acvltyçalculation

Test Chemical 10 RC5 8 Microsome type

Nominallolal
volume (mL)

2
AliqVolume(mL)

121151005: 1:39 PM

o Technicjan 10

tilaloPMinasaylube
(in~ial)
197015

197015

Calculale nmol H..O formed

ToialOPMcorrecedkir
background (8ackground

% conversio.nl"product Tubes)
46414

25099

47224

nmolH,O formed
0.0493

used in assay Incubation
tube (mL) assay (mgJmL) lime (min)

0,005

esio¡¡nkirmed/mg
proleinlmin

0.3185 ~r
i..

W-"a-"
-"0,0000

0.232

0,0524

m
'";i
()0
;a-i
ai0

0.005 -
Z
9
m
o:
i

~
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Microsome
8 type Recombinant Microsome 10

OJ ""
~ a
CD Ciï= ()
CD -

Z
oAssay Date ID # Concentrations tested o Technician 10 TNB

Replicate
# Rep 19/29/2005 RC5

Control Type Portion AveraQe SD

Full activity BeQinninQ 0,3322 0,0195

Full activity End 0,3358 0.0014

Full activity Overa'l 0.3340 0,0115

Backaround Beainnina 0.0000 0.000109073

Backaround End: 0.0000 0,000147695

Background Overall 0.0000 0,000113845

Positive Beainnjni: 0.1611 0,0157

Positive End 0,1646 0,0181

Positive Overall 0.1628 0,0140

NeQative Beainni~q 0.2749 0,0866

Neqative End 0.3079 0,0530

Neaative Overall 0,2914 0.0616

itv
0\
00
i

Test Substance Level Replicate Itesl substancel M Loartest substancel Activitv
RC5 1 1 l,OOE-04 -4,00 0,3385
RC5 1 2 l,OOE-04 -4.00 0,3103
RC5 1 3 1.00E-04 -4.00 0,2881
RC5 2 1 1.00E-05 -5.00 0.3671
RC5 2 2 1.00E-05 -5.00 0,3342
RC5 2 3 1,OOE-05 -5,00 0.3240
RC5 3 1 5.00E-06 -5.30 0.3492
RC5 3 2 5,OOE-06 -5.30 0.3420
RC5 3 3 5,OOE-06 -5.30 0,3425
RC5 4 1 l,OOE-06 -6,00 0.3492
RC5 4 2 1.00E-06 -6.00 0,3476
RC5 4 3 1.00E-06 -6.00 0,3331
RC5 5 1 1.00E-07 -7,00 0,3415
RC5 5 2 1.00E-07 -7.00 0,3194
RC5 5 3 1.00E-07 -7.00 0.1992
RC5 6 1 1,OOE-08 -8,00 0.3444
RC5 6 2 l,OOE-08 -8.00 0,3529
RC5 6 3 l,OOE-08 -8,00 0,3447
RC5 7 1 1.00E-09 -9.00 0,3483
RC5 7 2 1.00E-09 -9.00 0,3521
RC5 7 3 l,OOE-09 -9.00 0,3505
RC5 8 1 1.00E-10 -10.00 0,3386
RC5 8 2 1,OOE-10 -1000 0,3404
RC5 8 3 1.00E-10 -10.00 0,3482

431011 chem 5 rep 1recombinant.xls
Results Summary

~r
i.¡

úJ--a----

Percent of control values
Log(test Re licate

.evel )stancel I 1 2 3
1 -4.00 101,35 92.91 86.25
2 -5.00 109,92 100,07 97.01
3 -5.30 104,55 102.40 102,55
4 -6,00 104.54 104,08 99,73
5 -7,00 102.24 95.61 59,63
6 -8,00 103,12 105.66 103,21
7 -9.00 104,29 105.43 104,93
8 -10,00 101,38 101,91 104,25

m
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("o
;a-i
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 10/3/2005 ChemicallD Re5

# Concentrations
tested 8

ID TNB Replicate # Rao 2 Microsome type Microsome ID

431011 chem 5 rep 2 recombinanL.xls
Tille page 12/15/2005; 1:40 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0202
0,0202
0.0200
0.0201
0,0203

DPM/Aliq,
38465,28
38148.55
37712.89
39277 98

39501,52

DPM/g
soln
1904222
1888542
1885645
1954128
1945888

Average DPM/g soln
SD
CV

1915685
32252

1,68

IlCi/g soln 0,863

Calculation of actual concentration of nonradiolabeled ASDN in solution used to preDare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
10,1

(mL)
10

dilution
factor

100

10

(ASDN) in solution (llg/mL)
1010,00

10.10
1,01

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration Df nonradiolabeled ASDN in substrate soln.

8.1822 9

4;619 9

0,570163 uc:/c:

Calculation of Substrate Solution Specific Activity

1) Calculate Ilg (3H)ASDN/g soln, = 0.00977 Ilg/g soln.

Ilg/g soln,
a, IlCilg soln
b, Specific activity of ( H)ASDN (IlCilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.863
25300000

286.4

Formula=a/b*c

2) Calculate total Ilg ASDN/g soln,

Ilg ASDN/g soln= Ilg cold ASDN/g soln, + Ilg ¡'H)ASDN/g soln.

0,570163 + 0.00977
0,579932 Ilg ASDN/g soln.

3) Calculate Solution Specific Activity

= (IlCilg soln,)/(llg ASDN/g soln.)
1.488 IlCi/1l9 ASDN

946063 dpm/nmol

431011 chem 5 rep 2 recombinanL.xls;
Substrate Specific Activity

12/15/2005;
1:40 PM 2 of 8
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tested

OJ "'

fE a
CD (p'= ()
CD .-

Zo
Test

Assay Date 10/3/2005 ChemicallD Re5

ID TNB Replicate # Rep 2

Standards: 0.25 0.125
0,584 0,343
0:583 0,357
0.572 0,355

Samples: 1Q 100 microsomes
0.058 0,287 0,060
0.059 0,290 0,059

0,058

concentration Volume of

(m9/mL) stock used SId mg Protein jlL Standard
per¡.L Used

0.25 200 200 0,00025 200
0.125 100 200 0,00013 200
0,05 200 1000 0,00005 200

0,025 1000 0.00003 200
0.01 1000 0.00001 200

0,005 1000 0,00001 200

Blank 0,037

0.005
0.045
0.046
0,047

BSA)
25

o
Total volume of
stock (mL) Protein stock ID

~ï
i.t

úJ-"o-"
-"

Recombinant Microsome lD

100

mg Protein Araw Aadi Curve
Measured Output Variables Regression results

0,0500 0.580 0.543 0,0484 m, b 0,089 0,000
0,0250 0.352 0,315 0,0281 sem. seb 0,004 0,001
0,0100 0.144 0.107 0,0095 r. sey 0,993 0,002
0,0050 0,087 0,050 0.0044 F, df 572 4
0.0020 0.057 0.020 0,0018 sS¡eg. sSresid 0,002 0.000
0,0010 0.046 0,009 0,0008

Regression results are calculated using the function
r'= 0.993 L1NEST
m= 0.089
b= 0,000

iN.. Final vol...
mg protein jlL diluted Diluted usomes mg protein/jlLi

A"w Aadi measured ~SOMES prep. (¡L) (~L) Prep. average mg/jlL mg/ml
10 0,058 0.021 0,002 200 1 1 0.000 0,000 0.010
10 0,059 0.022 0.002 200 1 1 0.000
10 1 1

100 0.287 0,250 0.022 200 1 1 0.000 0,000 0,112
100 0,290 0.253 0,023 200 1 1 0.000
100

0,060 0,023 0.002 200 114 0.006 0,006 6.038
0.059 0,022 0,002 200 0.006
0.058 0,021 0,002 200 0.006

431011 chem 5 rep 2 recombinant.xls;
Protein - 6 point curve

12/15/2005:
1:40PM
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Test
Assay Date 10/3/2005 ChemicallD RC5 tested

ID

Standards:

Samples: micrasomes
0,287 0,060

0.059 0.290 0,059
0,058

concentration Volume of
(m9/mL) stock used SId mg Protein ilL Standard mg Protein Araw Aadj

per ¡;L Used Measured
0.25 200 200 0,00025 200 0,0500 0.580 0.543

0.125 100 200 0,00013 200 0,0250 0.352 0.315
0,05 200 1000 0,00005 200 0.0100 0.144 0.107

0.025 100 1000 0.00003 200 0.0050 0,087 0,050
0.01 1000 0,00001 200 0.0020 0,057 0.020

0,005 1000 0,00001 200 0.0010 0.046 0,009

Blank 0,037 r'= 0.997
0.D8

b= 0.001

iN.. Final vol.N mg protein ¡;L dHuted Diluted usomesi
Araw Aadj measured ~SOMES prep. (¡L) (~L)

10 0.058 0,021 0,002 200 1 1
10 0.059 0,022 0.003 200 1 1
10 1 1

100 0.287 0,250 0,020 200 1 1
100 0.290 0.253 0,021 200 1 1
100

0.060 0.023 0.003 200 69814
0,059 0.022 0,003 200 69ä14
0.058 0,021 0,002 200 69814

431011 chem 5 rep 2 recombinant.xls;
Protein - 5 Doint curve

12/15/2005;
1:40 PM

Curve
Output
0,0430
0,0253

0,0091

0.0047
0.0023

0,0015

mg protein/¡;L
Prep.

0.000
0.000

0.000
0,000

0,008
0.008
0.008

BSA)
25

o

Total Volume of
stock (mL)

Variables
m,b

semi seb

r, sey
F, df

SSleg. sSresid

Protein stock ID
100

Regression results
0.078
0,003

0,997
876

0.000

OJ "U

~ e3
ro Cõ'= ()
CD .-

Zo

~r
i.t

W..o....

0,001
0.000

0.001
3

0,000

Regression results are calculated using the function
L1NEST

average mg/¡;L mg/mL

0.000 0.012

0.000 0.102

0.008 7,748
m
"U
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Test
Assay Date 10/3'2005 ChemicallD RC5 tested 8

10 TNB Microsome tvDe Microsome 10Replicate # Rep 2 Recombinant

Standards: 1l
Protem stock
(mg/10 ml) Protein stock 101 0,75 0,5 0.25 0,13 Blk

Samples:

mg Protein ~l Standard mg Protein A,w Aadj Curve
per~L Used Measured Output Variables

0,00000 25 0,0000 m,b
0.00000 25 0.0000 semi seb
0,00000 25 0.0000 r, sey
0.00000 25 0,0000 F, dt
0.00000 25 0.0000 SSreg, SSresíd

0,00000 25 0,0000

i
Blank r"=N.. m=W

b=i

Amw

mg protein
measured

~L diluted
~SOMES prep, (~L)

Final vol.
Diluted usomes

(~L) average mg/~L mg/mL
mg protein/~L

Prep.Aadj.

431011 chern 5 rep 2 recombinant.xls;
Protein

12/15/2005;
1 :40 PM
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Regression results

Regression results are calculated using the function
L1NEST
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Microsome
8 type

OJ "U

~ a
CD Cii"= ()
CD ..

ZoAssa Date

Chemical
10/3/2005 ID RC5 Microsome 10 o Technician ID TNB

Replicate
# Re 2

# Concentrations
tested

Microsome Dilution Details

Dilution A 0,114 mL microsome Stock used
69,814 mL total volume

612.403509 dilution factor

Dilution B 1. mL microsome Dilution A used
1 ml total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

612.403509 total dilution factor

7,748
0.012652

Protein Concentration (stock microsomes, mg/ml):
Protein Concentration dilution added to assa ,m ImL :

iN-..¡
i

431011 chem 5 rep 2 recombinant.xls
Microsome & Chemical Dilutions

Test Chemical Concentrations
Level Final Concentration M

1 1.00E-04
2 1,OOE-05
3 5,OOE-064 -065 -076 ~8
7 1.00E-09
8 1_00E-10

~i
,.i

W--o----

12/15/2005
1:40 PM
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Sample type
Fullaclivi centrol

ReplicatelLevel
Nominaltetal
velume(mL)

,

BMicrosemetype o TechnicianiD Replicate #

CD 1J
!! i3

¡P OJ"=("
CD r+

Zo

10/3(2005 TeslChemicallD Re5

SamplelD Calculate%lurnover Calculate nmcl H,O IC(med

AliqVolume(mL)
IolalDPM in assay lube

(iniii"l)
191568

TelalDPMcerrecedfor
backgreund(Background

%conviiisionioproduel Tubes)
23.63 45165

nmol"H,Olermed
0.0477

used in assay
tube (mL) assay (mglmL)

0.006

eslrogfnlormedlmg
proieinlmin

0,2516

0,2572

~r
i.t

W..a....

PosHivecenlrOI

i
tv-.
VI
i

0.2338

431011 chem5rep2 recemb;nan!.~ls;Ac\;v;tycalculation
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Assay Date ID # Concentrations tested
Replicate

# Rep 2

OJ "U

!: a
CD ro'=0
CD ,.

Zo10/3/2005 RC5

Control Type Portio'n Average SD

Full activity Beainnina 0.2558 0.0061

Full activity End 0,2560 0.0017

Full activity Overall 0,2559 0.0036

Backoround Beainnina 0,0000 3.20587E-05

Backaround End 0.0000 3,26889E-05

Backaround Overa't 0,0000 3,22041 E-05

Positive Beoinning 0,1295 0,0015

Positive End 0.1213 0,0020

Positive Overall 0.1254 0,0050

Neaative Beginning 0,2580 0,0039

Neaative End 0.2445 0,0151

Neaative Overall 0,2513 0.0119

itv-i0\
i

Test Substance Level Replicate (test substance) M Loartest substancel Activitv
RC5 1 1 1.00E-04 -4.00 0,2427
RC5 1 2 I,OOE-04 -4,00 0.2519
RC5 1 3 1.00E-04 -4.00 0,2433
RC5 2 1 l,OOE-05 -5.00 0.2676
RC5 2 2 l,OOE-05 -5,00 0,2693
RC5 2 3 1.00E-05 -5.00 0,2650
RC5 3 1 5,OOE-06 -5,30 0,2622
RC5 3 2 5,OOE-06 -5.30 0,2611
RC5 3 3 5.00E-06 -5,30 0,2735
RC5 4 1 l,OOE-06 -6,00 0.2692
RC5 4 2 l,OOE-06 -6,00 0,2683
RC5 4 3 l,OOE-06 -6,00 0.2608
RC5 5 1 1.00E-07 -7.00 0,2541
RC5 5 2 l,OOE-07 -7,00 0.2584
RC5 5 3 1.00E-07 -7.00 0,2671
RC5 6 1 l,OOE-08 -8.00 0.2720
RC5 6 2 l,OOE-08 -8.00 0,2694
RC5 6 3 1.00E-08 -8.00 0,2719
RC5 7 1 1.00E-09 -9,00 0.2595
RC5 7 2 1.00E-09 -9.00 0,2693
RC5 7 3 1.00E-09 -9.00 0,2640
RC5 8 1 1.00E-l0 -10.00 0.2786
RC5 8 2 1.00E-l0 -10.00 0,2604
RC5 8 3 1.00E-l0 -10.00 0,2760

431011 chem 5 rep 2 recombinant.xls
Results Summary

Microsome
8 type Recombinant Microsome ID o Technician ID TNB

Percent of control values
Logltest Re Iicate

.evel )stance 1 1 2 3
1 -4,00 94,83 98,41 95,08
2 -5,00 104,55 105.23 103,55
3 -5.30 102.46 102,00 106.87
4 -6,00 105.20 104,82 101,92
5 -7.00 99.28 100,97 104,35
6 -8,00 106,26 105,28 106.26
7 -9,00 101,39 105,23 103,14
8 -10.00 108,87 101,74 107,86

12/15/2005
1:40 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 10/5/2005 ChemicallD Re5

# Concentrations
tested 8

ID TNB Replicate #Røo 3 Microsome tvoe Microsome ID

431011 chem 5 rep 3 recombinanL.xls
Title page 12/15/2005; 1:41 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0202
0,0201
0.0203

4
4

DPM/Aliq.
37801,65
38926,56
37
3 4

45,7

DPM/g
soln.
1871369
1936645
1869281
1881992
1963025

Average DPM/g soln
SD
CV

1904462
42729

2.24

Cil soln 0,858

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor (ASDN) in solution (flg/mL)

1040.00
10.40
1,04

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used In substrate prep

Concentration of nonradiolabeled ASDN in substrate soln,

8.1776 9

4.6127 9

0,586628 ua/a

Calculation of Substrate Solution SDecific Activitv

1) Calculate fl9 (3H)ASDN/g soln, = 0,00971 flg/g soln,
flg/g soln

a, flCilg soln
b, Specific activity of ( H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0,858
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln,

fl9 ASDN/g soln.= fl9 cold ASDN/g soln. + fl9 ¡3H)ASDN/g soln,

0,586628 + 0.00971
0.596339 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln,)/(fl9 ASDN/g soln.)
1.439 flCilfl9 ASDN

914644 dpm/nmol

431011 chem 5 rep 3 recombinant.xls;
Substrate Specific Activity

12/15/2005;
1:41 PM 2 of 8
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Test
Assay Date 10/5/2005 ChemicallD RC5 tested

ID TNB Replicate # Rep 3 Microsome tvpe Recombinant Microsome JD 0

Total volume of
Standards: Q BSA) stock (mL) Protein stock ID

0.031 25 100
0,033
0:032

Samples:

concentration Volume of
(mg/mL) stock used Std mg Protein ¡.L Standard mg Protein A"w Ä"dj Curve

per ¡.L Used Measured Output Variables Regression results0.25 20Ö 200 0,00025 200 0.0500 0.453 0.421 0.0465 m,b 0,111 0,000
0.125 100 200 0,00013 200 0.0250 0,309 0,277 0.0305 sem, seb 0,009 0,002
0.05 200 1000 0,00005 200 0,0100 0,125 0,093 0.0101 r ,sey 0,976 0,003

0,025 100 1000 0.00003 200 0,0050 0.072 0.040 0,0042 F, df 162 4
0.01 40 1000 0,00001 200 0,0020 0,046 0,014 0,0012 sS¡e¡¡ sSres;d 0.002 0.000

0.005 20 1000 0.00001 200 0.0010 0.040 0,008 0,0005
Regression results are calculated using the function

Blank 0,032 r'= 0.976 LlNEST
0.111

b= 0,000
itv-. Final vol.'- mg protein ¡.L diluted Diluted usomes mg proteiri/¡.LI

A"w Aadj measured ~SOMES prep. (~L) Prep. average mg/¡.L mg/mL
10 0,052 0,020 0,002 200 1 0.000 0,000 0,008
10 0,048 0,016 0,001 200 0,000
10

100 0,243 0,211 0,023 200 0,000 0,000 0.121
100 0.261 0.229 0.025 200 0,000
100

0.056 0,024 0.002 200 114 0,007 0,007 7.110
0.053 0,021 0,002 200 114 0,006
0,058 0,026 0.003 200 114 0.008

II "U

~ a
rom"=C'
C1 ..

Zo

~r
i.t

W..a....

431011 chem 5 rep 3 recombinant.xls;
Protein - 6 point curve

12/15/2005;
1:41 PM
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tested

OJ "U

~ ë3
CD 'ãï=0
CD r-

Zo
Test

Assay Date 10/5/2005 ChemicallD RC5

ID TNB

Standards: 0.25
0.463
0,450
0.447

Samples: 1Q
0.052
0,048

concentration Volume of
(mg/mL) stock used Std mg Protein

per ilL
0,00025
0.00013

0,00005
0,00003
0,00001
0,00001

0,25
0.125

0.05
0,025

0,01

0,005

Replicate # Rep 3

0.125
0.294
0,313
0,320 0,127

ilL Standard
Used
200
200

200
200
200
200

Blank 0,032

Microsome ..me ~r
i.¡

W..o....

Recombinant Microsome ID °
Total volume of
stock (mL) Protein stock ID0.025 0,01

0.071 0,044
0.070 0.048
0.06 0,046

100
BSA)
25

0,039

mg Protein A.. Aadj Curve
Measured Output Variables Regression results

0.0500 0,453 0,421 0.0380 m, b 0,088 0,001
0.0250 0,309 0,277 0.0253 sem. seb 0,003 0,000
0,0100 0,125 0,093 0.0092 r. sey 0.996 0,001
0.0050 0.072 0.040 0.0046 F, df 785 3
0.0020 0,046 0.014 0.0022 SSreg. SS~Sicl 0,000 0,000
0.0010 0,040 0,008 0.0017

Regression results are calculated using the function
r'= 0.996 LlNEST
m= 0.088
b= 0.001

iN
00

Fina! vol.0 mg protein ilL diluted Diluted usomes mg protein/ilLi
A,aw Aaclj measured ~SOMES prep. (ilL) (~L) Prep. average mg/IlL mg/mL

10 0,052 0.020 0.003 200 1 1 0.000 0.000 0.013
10 0.048 0,016 0,002 200 1 1 0.000
10 1 1

100 0.243 0,211 0.020 200 1 1 0,000 0,000 0.102
100 0,261 0,229 0,021 200 1 1 0,000
100

0.056 0.024 0,003 200 0.010 0,009 9.477
0,053 0.021 0,003 200 0,009
0,058 0.026 0.003 200 0,010

431011 chem 5 rep 3 recombinarit.xls;
Protein.5 point curve

12/15/2005;
1:41 PM
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Test
Assay Date 10/5/2005 ChemicallD RC5 tested B

ID TNB Replicate # Rep 3 Microsome tvpe Recombinant Microsome i D o

Standards: 1á
Protein stock
(mg'10 mL) Protein stock iD1 0,75 0.5 0,25 0,13 Blk

Samples:

mg Protein ¡:L Standard mg Protein A~w Aadj Curve
per¡:l Used Measured Output Variables

0,00000 25 0,0000 m,b
0,00000 25 0,0000 semi seb
0,00000 25 0,0000 r. say
0,00000 25 0.0000 F, dt
0,00000 25 0.0000 SSreg. sSresld

0,00000 25 0,0000

i
Blank r'=N

00 m=..
b=i

Araw

mg protein
measured

¡:L diluted

¡:SOMES prep, (¡:l)

Final vol.
Diluted usomes

(¡:L) average mg/¡:L mg/ml
mg protein/¡:L

Prep,Aadj.

431011 chem 5 rep 3 recombinant.xls;
Protein

12115/2005;
1:41 PM

OJ "U

~ a
Cõ Ciï= ()
CD -'

Zo

~r
-lc.-"a-"
-"

Regression results

Regression results are calculated using the function
L1NEST
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Assa Date
Chemical

10/5/2005 ID RC5
# Concentrations

lested

Microsome Dilution Details

Dilution A 0,114 mL microsome Stock used
69,814 mL total volume

612.40351 dilution factor

Dilution Bt ml microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
ml total voiume
dilution factorNA

612.40351 total dilution factor

9.477
0,015475

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to 8ssa ,m ImL :

i
tv
00
tv
i

431011 chern 5 rep 3 recombinant.xls
Microsome & Chemical Dilutions

12/15/2005
1:41 PM

Microsome
type Microsome 10

Test Chemical Concentrations
Level Final Concentration M

1 1'00E'04
2 1.00E-053 ~6
4
5
6
7
8

1.00E-08
1.00E-09
1 ,OOE-1 0

o Technician ID TNB
Replicate
# Re 3

OJ "U

§: .Q.
CD CD=('
CD ..

Zo

~r
i..

úJ..o....
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Test Chemical 10 RCS Replicale#

Sample 10

Samplelype
Fullaclivi control

Nominallotsl
volume (mL)

,
Replicsten.evil

,

N aiiveConlrol

iN
00
W
i

431011 chem 5 rep 3 lecombinanl.~ls:Aaivi:ycalculalio~

Calculate OPM In aqueous porion afleiextsc\iofi

Aliq Volume (mL)

0.5
0~5

Aliq.#
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
,
2
,
2
,
,
,
,

8 Microsomelype

OPM/mL
24966.2

25250.72
25463.1

25403.92
20753.66
20109.16
23657.94
23547.44

105.4
104,38

77..1
92.86

Ave OPM/mL
25108.8

o Technician ID

Calculate % lulnover Calculale nmol H,O formed

To1alDPM
50216.92

IolalDPMinassaylube
(Inilial)
190446

Totl OPM correded lor
background (Bacground

% conversion io produc\ Tubes)
50028

(mL)

23585.22

12099,75

23622.49

22501.85

22625.56

23539.79

23099.9

24114..i 25.32

24654.27

2-4846.46

25278.57

24151.68

25566,31 51132.62

25463.61

2442.67

22888.78 45777.56

25431.47

24388.3

12/151005:1:41 PM

nmolH10 formed
0,0547

mierosome"
used in assy

lube (mL)
Incubalion

lIssay(mglmL) time(min)
O.ooa

0.0000

esironfomiei:j/mg
pro1ein/min

0.2356

OJ ""
~ ë3
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Assay Date 10 # Concentrations tested
Replicate

# Rep 3

ai "U

~ a
ro a)=0
CD ..

Z
o10/5/2005 RC5

Control T vpe Portion Averan SO

Full activit Beninninn 0.2372 0,0022

Full activity End 0.2065 0.0211

Full activity Overall 0,2219 0,0216

Backaround Be inninn 0,0000 0,000131554

Backaround End 0.0000 0,000135085

Backaround Overall 0,0000 0,000109039

Positive Be inninn 0,1183 0,0026

Positive End 0,1116 0.0020

Positive Overall 0.1150 0.0043

Neoative Beainnina 0,2327 0.0032

Neaative End 0.2164 0,0075

Neaative Overall 0.2245 0,0105

i
tv
00.l
I

Test Substance Level Replicate ftest subsIancel M logltest substancel Activity
RC5 1 1 1.00E-04 -4,00 0.2122
RC5 1 2 1.00E-04 -4.00 0.2209
RC5 1 3 1.00E-04 -4,00 0.2167
RC5 2 1 l,OOE-05 -5,00 0.2263
RC5 2 2 l,OOE-05 -5,00 0.2314
RC5 2 3 1.00E-05 -5,00 0.2288
RC5 3 1 5,OOE-06 -5.30 0,2345
RC5 3 2 5,OOE-06 -5.30 0.2332
RC5 3 3 5.00E-06 -5.30 0.2372
RC5 4 1 1,OOE-06 -6.00 0,2266
RC5 4 2 1.00E-06 -6,00 0.2399
RC5 4 3 l,OOE-06 -6,00 0.2392
RC5 5 1 1.00E-07 -7,00 0.2294
RC5 5 2 1.00E-07 -7,00 0.2147
RC5 5 3 1.00E-07 -7,00 0.2069
RC5 6 1 1.00E-08 -8,00 0.2387
RC5 6 2 1,OOE-08 -8.00 0,2288
RC5 6 3 1.00E-08 -8.00 0,2439
RC5 7 1 1.00E-09 -9,00 0,2223
RC5 7 2 1.00E-09 -9,00 0.2341
RC5 7 3 1,OOE-09 -9,00 0,2335
RC5 8 1 l,OOE-l0 -1000 0.2348
RC5 8 2 l,OOE-l0 -1000 0,2026
RC5 8 3 l,OOE-l0 -10.00 0,2398

431011 chem 5 rep 3 recombinant.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 o Technician 10 TNB

Percent of control values
L091test Renlicate

_evel )stance 1 1 2 3
1 -4.00 95,67 99.55 97.68
2 -5,00 101,99 104.32 103,13
3 -5.30 105.69 105,09 106.93
4 -6.00 102,14 108,15 107.80
5 -7,00 103,38 96,78 93,27
6 -8,00 107.58 103,15 109,93
7 -9.00 100,18 105.53 105.26
8 -1000 105,85 91,31 108,10

12/15/2005
1:41 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/4/2005 ChemicallD RC6

# Concentrations
tested 8

ID TNB Replicate # Microsome tvae Microsome ID

431011 chem 6 rep 1 recombinant v1.5.xls
Title page 12/15/2005; 1:41 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0198
0,0202
0,0202
0.0202
0.0202

DPM/g
soln,
1638734
1627957
1630064
1632131
1648557

Average DPM/g soln
SO
CV

1635488
8348
0.51

Ci/ soln 0.737

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor (ASDN) in solution (¡.g/mL)

1000.00
10.00
1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate soiution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8,1661 9

4.5943 9

0.562606 uo/o

Calculation of Substrate Solution SDecific Activitv

1) Calculate ¡.g ("H)ASDN/g soln, = 0,00834 ¡.g/g soln.
¡.g/g soln,

a. ¡.Ci/g so in

b. Specific activity of ( H)ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.737
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soin.

¡.g ASDN/g soln,= ¡.g cold ASDN/g soln. + ¡.g ("H1ASDN/g soln,

0.562606 + 0.00834
0.570946 ¡.g ASDN/g soln,

3) Calculate Solution Specific Activity

= (¡.Ci/g soln,)/(¡.g ASDN/g soln,)
1,290 ¡.Ci/¡.g ASDN

820400 dpm/nmol

431011 chem 6 rep 1 recombinant v1,5.xls;
Substrate Specific Activity

12/15/2005;
1:41 PM 2 of 8
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Test
Assay Date ~ Chemical 10 RC6 tested

10 TNB Replicate # Microsome t pe Recombinant MIcrosome ID

Standards:

Samples: :1 100 h"iCh:isdmes
0,048 0,277 0,044
0,050 0,278 0,045

0,043

concentration Volume of
(mg/mL) stock used SId mg Protein ¡iL Standard mg Protein A~. Aao;j

per ¡iL Used Measured
0.25 200 200 0,00025 200 0,0500 0.564 0,538

0,125 100 200 0,00013 200 0.0250 0.339 0,313
0,05 200 1000 0,00005 200 0,0100 0,160 0.134

0.025 1000 0,00003 200 0,0050 0,097 0,070
0,01 0.00001 200 0,0020 0,050 0,024

0,005 0,00001 200 0,0010 0.037 0,010

Blank 0,026 r'= 0.992
m= 0,092
b= -0,001

i
tv
00

Final vol.-.
mg protein ¡iL diluted Diluted usomesi

A.. Aadj measured ~SOMES prep, (~L) (~L)
10 0.048 0,021 0.001 200 1 1
10 0,050 0.023 0,001 200 1 1
10 1 1

100 0.277 0.251 0,022 200 1 1
100 0.278 0,251 0.022 200 1 1
100

0.044 0.018 0,000 200 114 69814
0,045 0,019 0,001 200 114 69814
0,043 0.016 0,000 200 114 69814

431011 chern 6 rep 1recombinant v1.5.xls;
Protein - 6 point curve

12/15/2005;
1:41 PM

°
Total volume of

BSA) stock25 100

Curve
Output
0,0482
0.0276

0,0111
0.0053
0.0010
-0,0002

mg protein/¡iL
Prep.

0,000
0.000

0.000
0,000

0.001
0,002
0.001

Variabies
m, b

sem, seb

r, sey
F, df

sS,e9' sSresio;

ProteÎn stock ID

0,092
0.004

0,992
527

0.002

Regression results
-0.001

0.001

0.002
4

0,000

OJ "U

æ. e3

Cõ roO=C'
CD ..

Zo

~r
i.i

VJ..a....

Regression results are calculated using the function
LINEST

average mg/llL mg/mL

0,000 0,004

0,000 0.109

0,001 1,336
m
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Test
Assay Date 8/4/2005 ChemicallD RC6 tested

ID TNB Replicate # Microsome type Recombinant Microsome ID 0
Total volume of

BSA) stock (ml) Protein stock ID
25 100

Samples: microsomes
0,04
0:045
0:,043

concentration Volume of
(mg/ml) stock used Std mg Protein llL Standard mg Protein A,aw Adj Curve

per¡iL Used Measured Output Variables Regression results
0,25 20:0 0,00025 200 0.0500 0.564 0.538 0.0426 m, b 0,080 0.000

0.125 100 0,00013 200 0.0250 0.339 0,313 0.0247 sem, seb 0,002 0.000
0,05 0,00005 200 0,0100 0.160 0.134 0,0105 r, sey 0.998 0.000

0,025 1000 0,00:003 200 0,0050 0.097 0.070 0.0054 F, df 1622 3
0,01 0.00001 200 0,0020 0,050 0.024 0,0017 sS¡eg' SSresjd 0,000 0.000

0.005 0,00001 200 0,0010 0.037 0.010 0.0007
Regression results are calculated using the function

Blank 0,026 r'= 0.998 LlNEST
m= 0,080
b= 0,000

iN
00

Final vol.00
mg protein llL diluted Diluted usomes mg protein/¡iLi

A.w A¡uj. measured ~SOMES prep, lull (~L) Prep. average mg/¡.L mg/mL
10 0,048 0,021 0,002 200 1 0.000 0,000 0,008
10 0.050 0.023 0:.002 200 0,000
10

100 0,277 0.251 0.020 200 0.000 0,000 0,099
100 0.278 0.251 0.020 200 0,000
100

0.044 0.018 0,001 200 0.004 0.004 3,764
0.045 0.019 0.001 200 0.004
0.043 0,016 0.001 200 0,003

CD "U
~ a
m ro"= ()
CD ..

Zo

~r
i.i
v...a....

431011 chem 6 rep 1recombinantv1.5.xls;
Protein ~ 5 point curve

12/15/2005;
1:41 PM
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Test
Assay Date 8/4/2005 Chemical 10 RC6 tested 8

10 TNB Replicate # Microsome type Recombinant Microsome ID o

Standards: 12
Protein stock
(mg/10 mL) Protein stock 101 0.75 0,5 0,25 0.13 Blk

Samples:

mg Protein ¡il Standard mg Protein Araw Aadj Curve
per¡il Used Measured Output Variables

0,00000 25 0,0000 m, b
0,00000 25 0,0000 S8m. seb

0,00000 25 0,0000 r, sey
0,00000 25 0,0000 F, dl
0.00000 25 0,0000 SSreg,SSresid

0,00000 25 0,0000

i Blank r=tv
m=00

\0 b=
i

Araw

mg protein
measured

Final vol.
Diluted usomes

(¡iL) average mg/¡iL mg/mL
mg protein/¡iL

Prep,
¡i

¡iSOMES prep. (¡iL)Aadj.

431011 chern 6 rep 1 recombinant v1,5,xls;
Protein

12/15/2005;
1:41 PM

Regression results

Regression results are calculated using the function
L1NEST

OJ "U
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OJ -0
~ a-~.
CD CD= ()
CD -

ZoAssa Date

Chemical
8/4/2005 ID RC6

Microsome Dilution Details

Dilution A mL microsome Stock used
mL total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution 8 used
ml total volume
dilution factorNA

612.4035 total dilution faclor

Protein Concentration (slack microsomes, mg/mL):
Protein Concentration dilution added 10 assa ,m /ml:

iN
1.o
i

431011 chern 6 rep 1 recombinant v1.5,xls
Microsome & Chemical Dilutions

# Concentrations
tested

3,764
0,006146

Microsome
8 type Microsome 10

12115/2005
1.41 PM

o Technician ID TNB
Replicate

#

~r
i.¡

VJ..o....
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TeslChemicallD RC6 a Micrnsomelype Replicate # 

SamplelD CalculeleDPMinaqueiusporlionaftereidracion

Volumeof5ubslrate

Samplelype
Fullactivi elnlrol

Nominal total
volume (mL) Aliq Volume (mL)

2
(mL)Replicatellevel

,
DF'Mlaliq AveDF'M/mL

iN\0..
i

431011 cher 6 rep 1recombinant v1 ,5.~ls: Aclivrty calculalion 1211512005:1:41 PM

o TeihnicianlD

lotalDPMinassaylube
(initial) % coversion to product
163549

Calculatenmol H,Oformed

Total DPM corrected for
background (Background

Tubes)
#VALUEI

15765

10,16

nmol'H;¡Oformed
;'VALUE!

microsomes
used in assay

tube (mL)
,
,

Incubation
assy (mg/mL) lime

0,003

0.0022

o.i55

OJ "U

~ a
CD Cii'=a
CD ..

Zo
eSlrogenformedlmg

proieinlmin
IIALUE! ~r

i.t(...a....

m
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CD ""

~ a-~.
co co= ()
co -

ZoAssay Date 10 # Concentrations tested6/4/2005 RC6

Control T vpe Portion Average SO

Full activity BeainnÎna 0.4764 #OIV/O!

Full activity End 0.4302 0.0139

Full activity Overall 0.4463 0.0295

BackQround Beainnina 0,0001 0.000249239

Backqround End -0,0001 0.000246676

Background Overall 0,0000 0.000236052

Positive Beqinninq 0.2376 0.0134

Positive End 0,2132 0,0067

Positive Overall 0,2255 0,0167

NeQative BeainninQ 0.4725 0,0167

NeQative End 0,4179 0,0063

NeQative Overall 0,4452 0,0333

Microsome
8 type Recombinant Microsome JD a Technician ID TNB

Note: In this version of the spreadsheet, the formulas for calculation of
average control values and their standard deviations are open.

,N'-N
,

Test Substance Level Replicate (test substance! M Loaf test substancel Activity
RC6 1 1 1.00E-03 -3.00 0.0027
RC6 1 2 1,OOE-03 -3.00 0,0042
RC6 1 3 1,OOE-03 -3.00 0,0054
RC6 2 1 1,OOE-04 -4.00 0,0236
RC6 2 2 1.00E-04 -4.00 0.0267
RC6 2 3 1.00E-04 -4,00 0.0267
RC6 3 1 l,OOE-05 -5.00 0.1666
RC6 3 2 1.0E-05 -5,00 0.1779
RC6 3 3 1.00E-05 -5.00 0,1706
RC6 4 1 1,OOE-06 -6,00 0,3662
RC6 4 2 1,OOE-06 -6.00 0,3664
RC6 4 3 1.00E-06 -6,00 0,4150
RC6 5 1 1,OOE-07 -7.00 0.4469
RC6 5 2 1.00E-07 -7.00 0.4492
RC6 5 3 l,OOE-07 -7,00 0,4539
RC6 6 1 l,OOE-06 -6.00 0,4570
RC6 6 2 1,OOE-06 -6.00 0,4752
RC6 6 3 1,OOE-06 -6,00 0.4573
RC6 7 1 1,OOE-09 -9,00 0.4365
RC6 7 2 1.00E-09 -9,00 0.4662
RC6 7 3 1.00E-09 -9,00 0.4629
RC6 6 1 1,OOE-10 -10.00 0,4379
RC6 6 2 1,OOE-10 -10,00 0,4396
RC6 6 3 1,OOE-10 -10.00 0.4473

431011 chern 6 rep 1 recombinant v1.5.xls
Results Summaiy

Percent of control values
Logrtest Re licate

.evel )slancel I 1 2 3
1 -3,00 0.60 0,95 1,21
2 -4.00 530 5.99 6.43
3 -5.00 37,77 39.66 36,24
4 -6.00 66,54 66,58 92.99
5 -7.00 100,56 100.65 101,70
6 -6.00 102.41 106.46 102.46
7 -9,00 96.25 104,47 103.72
6 -10.00 96,11 96,51 100.23

12/15/2005
1:41 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Dale 8/8/2005 ChemicallD Chem 6

# Concentrations
tested 8

ID TNS Replicate # Reo 2 Microsome tvoe Microsome ID

431011 chem 6 rep 2recombinanL.xls
Title page 12/15/2005; 1 :42 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4
5

Weight of
aliquot DPM/Aliq,

31831,28
33482.48
32909,91
31529.07
32792.16

DPM/g
soln.
1575806
1633292
1637309
1568610
1615377

Average DPM/g soln
SD
CV

1606079
32104

2.00

Cil soln 0.723

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor

100

10

(ASDN) in solution (/lg/mL)
1020,00
10.20
1,02

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln,

Calculation of Substrate Solution Specific Activitv

1) Calculate /lg ¡3H1ASDN/g soln, = 0,00819 /lg/g soln,
l1.g/g soln,

a. /lCi/g soln
b. Specific activity of ( H)ASDN (/lCilmmol)
c, Molecular wt of ASDN (mg/mmol)

0.723
25300000

286.4

Formula=a/b*c

2) Calculate total/lg ASDN/g soln.

/lg ASDN/g soln,= /lg cold ASDN/g soln. + /lg eH1ASDN/g soln,

0,571760 + 0.00819
0,579949 /lg ASDN/g soln

3) Calculate Solution Specific Activity

= (/lCi/g soln,)/(/lg ASDN/g soln.)
1.247 /lCi//lg ASDN

793140 dpm/nmol

431011 chem 6 rep 2recombinant.xls;
Substrate Specific Activity

12/15/2005;
1 :42 PM 2 of 8
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Test
Assay Date 8/8/2005 ChemicallD Chem 6 tested

OJ "U

~ a
CD ro'= ()
CD ..

Zo

Standards:

Recombinant Microsome ID o
Total volume of

BSA) stock (mL)25 100 Protein stock tD

~r
i.t
ú...a....

ID TNB

itv'-
VI
i

Sam pies: 1Q lQ
0.052 0,274
0,051 0,274

concentration Volume of
(mg/mL) stock used Std mg Protein ¡.l Standard mg Protein Araw Aadi Curve

per ¡.l Used Measured Output Variables Regression results
0.25 200 200 0.00025 200 0,0500 0.584 0,549 0,0484 m, b 0,089 -0,001

0,125 100 200 0.00013 200 0,0250 0,349 0,314 0.0275 sem, seb 0.003 0.001
0,05 200 1000 0.00005 200 0,0100 0,162 0.126 0.0107 r ,sey 0.994 0.002

0.025 100 1000 0,00003 200 0.0050 0,099 0.064 0,0051 F, df 681 4
0,01 40 1000 0,00001 200 0.0020 0,055 0,019 0,0011 sSleElSSresid 0.002 0,000

0,005 20 1000 0.00001 200 0.0010 0.043 0.008 0,0001
Regression results are calculated using the function

Blank 0.036 r= 0.994 L1NEST
m= 0.089
b= -0.001

Final voL.
mg protein III diluted Diiuted usomes mg protein/Ill

Araw Äadj measured ~SOMES prep, (~L) Prep. average mg/iil mg/ml
10 0.052 0.017 0,001 200 1 0,000 0,000 0,004
10 0,051 0.016 0.001 200 0,000
10

100 0,274 0,239 0.021 200 0,000 0.000 0.104
100 0,274 0.238 0.021 200 0.000
100

0,061 0.025 0,002 200 0,005 0,003 2,896
0,044 0.009 0.000 200 0,001
0.053 0.017 0,001 200 0,003

431011 chern 6 rep 2recombinant.xls;
Protein - 6 point curve

12115/2005;
1:42 PM
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Test
Assay Date 8/8/2005 ChemicallD Chem 6 tested

OJ ""
~ a
CD roO= ()
(J ..

Z
o

ID

Standards: BSA)
25

o

Total volume of
stock (mL) Protein stock JD

~r
i.¡

W..a....

100

Samples:

concentration Volume of
(m9/mL) stock used SId mg Protein j.L Standard mg Protein A,"w Ao.dj Curve

perj.L Used Measured Output Variables Regression results
0,25 200 200 0.00025 200 0.0500 0.584 0.549 0,0433 m, b 0.078 0.000

0.125 100 200 0,00013 200 0,0250 0,349 0,314 0,0249 sem, seb 0,001 0,000
0.05 200 1000 0.00005 200 0.0100 0,162 0.126 0.0102 r, sey 1.000 0,000

0,025 100 1000 0,00003 200 0,0050 0,099 0,064 0.0053 F, df 6323 3
0.01 40 1000 0,00001 200 0,0020 0,055 0,019 0.0018 SSreg, sSresid 0,000 0,000

0.005 20 1000 0,00001 200 0,0010 0,043 0.008 0.0009
Regression results are calculated using the function

Blank 0,036 r= 1,000 L1NEST
m= 0,078
b= 0.000

i
tv
\0

Final vol.0\ mg protein ¡iL diluted Diluted usomes mg protein/j.Li
Araw Aadj. measured ~SOMES (~L) (~L) Prep. average mg/j.L mg/mL

10 0,052 0,017 0.002 200 1 0.000 0.000 0,008
10 0.051 0.016 0.001 200 1 0.000
10 1

100 0.274 0,239 0.019 200 0.000 0.000 0,095
100 0,274 0,238 0,019 200 0,000
100

0.061 0.025 0.002 200 69814 0,007 0,005 4,936
0.044 0,009 0.001 200 69814 0,003
0.053 0.017 0.002 200 69814 0,005

431011 chem 6 rep 2recombinant.xls;
Protein - 5 point curve

12/15/2005;
1:42PM
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Test
Assay Date 8/8/2005 Chemical ID Chern 6 tested 8

ID TNB Replicate # Rep 2 Microsome tvoe Recombinant Microsome ID o

Standards: 12
Protein stock

(mg/10 mL) Protein stock ID1 0,75 0,5 0,25 0.13 Blk

Samples:

mg Protein ~l Standard mg Protein Araw Aadj Curve
per~L Used Measured Output Variables

0,00000 25 0,0000 m, b
0,00000 25 0.0000 S8m. seb
0,00000 25 0,0000 r, SBy
0,00000 25 0,0000 F, dl
0,00000 25 0.0000 SSregl sSresid
0,00000 25 0,0000

i Blank r'=N'- m=-. b=
i

Araw

mg protein
measured

Final vol.
Diluted usomes

(~L) average mg/l1L mg/ml
mg protein/l1L

Prep.
ll
l1S0MES prep. (~l)Aadj,

431011 chern 6 rep 2recombinant.xls;
Protein

12/1512005;
1:42 PM

Regression results

Regression results are calculated using the function
L1NEST
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Assa Date
Chemical

8/8/2005 i D Chem 6
# Concentrations

tested
Microsome

8 type Microsome 10 o Technician ID TNB
Replicate
# Re 2

OJ "U

~ ë3
CD ro'= ()
CD ..

Zo

NA

mL microsome Dilution Bused
ml total volume
dilution factor

Test Chemicai Concentrations
Levei Finai Concentration (M)

1 l,OOE-03
2 l,OOE-04
3 3.00E-05
4 1.00E-05
5 3.00E-06
6 l,OOE-06
7 l,OOE-07
8 l,OOE-09

~r
i.t(...o....

Microsome Dilution Details

Dilution A 0,114 ml microsome Stock used

69,814 mL total volume
612.4035 dilution factor

Dilution B t mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable)

612.4035 total dilution factor

Protein Concentration (stock microsomes. mg/mL):
Protein Concentration dilution added to assa ,m ImL :

itv
\0
00
i

431011 chem 6 rep 2recombinanL.xls
Microsome & Chemical Dilutions

12/15/2005
1:42 PM Page 6 of8
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SamplelD

Replicate # 

Samplelype
Fullactivi conirol

ReplicalelLevel

Pos~ivecontrol

i
tv\.\.
i

431011chem6rep2rocmbinanl,xls:Aclivitycalculalion

Tesl ChemicallD Chem 6

CalculateDPMinaqueousportonaflerextraclion

Nominallotal
volume (mL)

2

O.
0,5
0:5
0.5
0.5
05
0.5

Aliq, #
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2
,
2

OPMlaliq OPMlmL
465,91 931.82
479,73 959,46
'140.55 681.1
439,96 879.92
429.05 858.1
433,62 867.24
426.12 852,24
448,46 896.92
19.28 38,56
35,63 71,26
31,97 63.94
31 62

25,15 50,3
26.51 53.02
36.33 72,66
29,21 58,42
448.33 896.66
462.37 92'1.74
460.24 920.'18
438,35 876,7
447.12 894.24
443,1 886.2
422,6 845.2
417.04 834.08
447.5 895
448.44 896,88
446.84 893,68
44.67 889,34
136,82912,133333
136,73911,533333
435,76 871.52
435.47 870,94
120.64 24128
136.64 273.28
133.95 267.9
125.97 251.94
116.77 233.54
111,71 223.42
305.54 611,08
305.7 611.4
337.1g 674.38
322.14 64,28
340.75 681.5
32..75 647.5
406,23 812.46
405,09 810.18
390.47 780.94
394.15 788.3
440.06 880.12
409,7 819,44
437.75 875.5
450.04 900,08
427.61 855,22
453,67 907,34
460.43 920,86
448.95 897.9
425.31 850.62
437.9 875.8
458.33 9'6,66
439.83 8~.66
398.06 792.12
417,73 835.46
420,93 841.86
414,79 829.58
415,26 830.52
422.45 844.9
455.g1 911,82
451.88 903,76
461.45 922.9
444.54 889,08
456.57 913.14
455.57 911,14
429,89 85g.78
438,06 876.12
438,79 8n.58
438.92 8n.54
453.51 007.02
460.26 920,52
441,78 883,56
418.05 836.1

8 Miçtosometype

AveOPMlmL
:145,64

TotalDPM
1891.28

(mL)

519,84

1627.58

12Ii5/2005:1:42PM

o Tednician 10

Calculalenmol H,Oformed

lotalDPMinassaylube
(initial)
160608

TotalDPMcorrectedfor
background (8ackground

% conversion 10 product Tubes)
1774

nmol"Hiorormed
0,0022

used in assay
tube (mL) assay (mglmL)

0.004

OJ "U

~ a
CD ro'= ()
CD .-

Zo
estrogenfofmedll'g

proleinlmin
0.0185 ~r

i.i
v...o....

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

0,0175

m
0.0157 "U;i
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Assay Date ID # Concentrations tested8/8/2005 Chern 6

Control Type Portion Averaae SD

Full activity Beainnina 0.0178 0,0010

Full activity End 0,0169 0,0002

Full activity Overall 0.0174 0.0008

Backaround Beainnina 0,0000 0,00011887

Backaround End 0,0000 0.000204704

Backaround Overall 0,0000 0,000136728

Positive Beainnina 0,0176 0,0002

Positive End 0,0168 0,0007

Positive Overall 0.0172 0,0007

Neaative Beainnina 0.0174 0,0001

Neçiative End 0.0174 0,0006

Neçiative Overall 0,0174 0,0003

I
Woo
i

Test Substance Level Replicate rtest substancel M Loaftest substancel Activity
Chern 6 1 1 1.00E-03 -3,00 0,0041
Chern 6 1 2 1.00E-03 -3,00 0,0042
Chern 6 1 3 l,OOE-03 -3,00 0,0035
Chern 6 2 1 l,OOE-04 -4,00 0,0115
Chern 6 2 2 l,OOE-04 -4.00 0.0125
Chern 6 2 3 l,OOE-04 -4,00 0,0126
Chern 6 3 1 3,OOE-05 -4.52 0,0157
Chern 6 3 2 3,OOE-05 -4,52 0,0151
Chern 6 3 3 3.00E-05 -4.52 0.0165
Chern 6 4 1 1.00E-05 -5.00 0,0173
Chern 6 4 2 1.00E-05 -5.00 0.0172
Chern 6 4 3 1 .00E-05 -5.00 0,0177
Chern 6 5 1 3.00E-06 -5.52 0.0168
Chern 6 5 2 3.00E-06 -5.52 0.0175
Chern 6 5 3 3.00E-06 -5.52 0,0157
Chern 6 6 1 l,OOE-06 -6.00 0,0162
Chern 6 6 2 1.00E-06 -6.00 0,0162
Chern 6 6 3 1.00E-06 -6.00 0.0177
Chern 6 7 1 l,OOE-07 -7,00 0,0177
Chern 6 7 2 l,OOE-07 -7.00 0.0178
Chern 6 7 3 1.00E-07 -7.00 0.0169
Chern 6 8 1 1.00E-09 -9.00 0.0171
Chern 6 8 2 l,OOE-09 -9,00 0,0178
Chern 6 8 3 1.00E-09 -9.00 0.0167

431011 chern 6 rep 2recombinant.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 o Technician JD TNB

Percent of control values
Loglte51 Re licate

.evel )stancel 1 2 3
1 -3,00 23,86 24,17 20,40
2 -4,00 66,40 72,18 72,80
3 -4.52 90.44 87.23 95.06
4 -5,00 99.63 98,85 102,23
5 -5.52 96,68 100,88 90,74
6 -6,00 93,37 93,61 102,04
7 -7.00 101.82 102.56 97,25
8 -9,00 98.42 102,75 96,27

12/15/2005
1:42 PM

Replicate
# Rep 2

Page 8 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/10/2005 Chemical 10 RCa

# Concentrations

te sted 8

10 TNB Replicate # Microsome t e Microsome 10

431011 chem a rep 3 recombinant,xls
Title page 12/15/2005; 1:43 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0203
0.0200
0.0200
0.0201
0.0201

DPM/Aliq.
33657.08
33179.37
33143.17
33186,38
34001.11

DPM/g
soln,

1657984
1658969
1657159
1651064
1691598

Average DPM/g soln
SO
CV

1663354
16087

0.97

uCi/o soln 0.749

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor

100
10

(ASDNJ in solution (¡ig/mL)
1000,00
10,00
1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln,

Calculation of Substrate Solution Specific Activitv

1) Calculate ¡ig (3H1ASDN/g soln, = 0.00848 ¡ig/g soln,

¡ig/g soln,
a, ¡iCi/g soln
b, Specific activity of ( HJASDN (¡iCilmmol)
c. Molecular wt of ASDN (mg/mmol)

0,749
25300000

286.4

Formula=a/b*c

2) Calculate total ¡ig ASDN/g soln,

¡ig ASDN/g soln,= ¡ig cold ASDN/g soln, + ¡ig ¡3H1ASDN/g soln,

0.564135 + 0.00848
0.572617 ¡ig ASDN/g soln

3) Calculate Solution Specific Activity

= (¡iCi/g soln.)/(~g ASDN/g soln,)
1,308 ~Ci/~g ASDN

831944 dpm/nmol

431011 chem 6 rep 3 recombinant.xls;
Substrate Specific Activity

12/15/2005;
1 :43 PM 2 of 8
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Test
Assay Date 8/10/2005 Chemical lD RC6 tested

ID Microsome tvpe RcombinantTNB Replicate # Rep 3

Standards: QJ
0,165
0,163
0,163

0,01
0,055
0.056
0.059

~
0,097
0,102
0,101

0,005
0.041
0.050
0.046

Samples:

concentration Volume of
(mg/mL) stock used SId mg Protein III Standard mg Protein A"w Aadj

per III Used Measured
0.25 200 200 0.00025 200 0.0500 0,573 0,539

0.125 100 200 0,00013 200 0.0250 0,364 0,330
0.05 200 1000 0.00005 200 0,0100 0.163 0.129

0,025 100 1000 0,00003 200 0,0050 0.100 0.066
0,01 40 1000 0.00001 200 0,0020 0,057 0,023

0,005 20 1000 0.00001 200 0.0010 0.046 0,012

Blank 0,034 r'= 0.988
m= 0,090
b= -0.001

I
W0 Final vol.W

mg proteiii III diluted Oil uted usomesi
Ar3w Äadi. measured ~SOMES prep. (¡L) (~L)

10 0.059 0.025 0.001 200
10 0,061 0,027 0.001 200
10

100 0.292 0.258 0.022 200
100 0,298 0,264 0,023 200
100

0,060 0,026 0,001 200
0,055 0.021 0.001 200
0,054 0,020 0,001 200 69814

431011 chem 6 rep 3 recombinant.xls;
Protein - 6 point curve

12/15/2005;
1;43 PM

Microsome 10

Q
0.038
0,033
0.031

BSA)
25

Curve
Output
0,0476
0,0287

0,0107
0.0049
0.0010
0,0000

mg protein/llL
Prep.

0.000
0,000

0.000
0,000

0,004
0.003
0,002

Total volume of
stock (mL)

Variables
m, b

sem. seb

r.sey
F, df

sSre9' SSresid

Protein stock 10
100

0,090
0,005

0,988
325

0.002

Regression results
-0,001
0.001

0.002
4

0,000

OJ "U

~ a
CD 'e'=('
CD ..

Zo

~r
i
.¡
W--a----

Regression results are calculated using the function
L1NEST

average mg/¡.L mg/mL

0.000 0.007

0.000 0,113

0,003 3,015
m
"U
:P
()0
~..
OJ

n.z
~
0)
o:
~
ia--
,a
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Test
Assay Date 8/10/2005 Chemical 10 Re6 tested

ID TNB Replicate # Rep 3 Microsome tvpe Rcombinant Microsome 10 0
Total volume of

Standards: 025 0,125 0.05 0.025 Q1 Q BSA) stock (mL) Protein stock 10
0;576 0.a71 0.165 0:097 0,055 0,038 25 100
0.573 0,354 0,163 0,102 0:056 0.033
0,570 0,366 0.163 0.101 0:05.9 0,046 0,031

Samples: iTicrÓsÓmes
0,060
0,055
0,054

concentration Volume of
(mg/mL) stock used Std mg Protein ¡.l Standard mg Protein A.. Aadj Curve

per¡.l Used Measured Output Variables Regression results
0,25 200 0.00025 200 0,0500 0.573 0,539 0,0408 m, b 0.075 0,000

0.125 200 0.00013 200 0,0250 0.364 0.330 0,0250 sem. seb 0.000 0,000
0,05 0,00005 200 0.0100 0,163 0.129 0.0099 r. sey 1.000 0,000

0,025 0.00003 200 0,0050 0,100 0.066 0,0051 F, df 23843 3
0,01 0.00001 200 0,0020 0.057 0.023 0,0019 SSreg. sSresid 0.000 0,000

0,005 20 0.00001 200 0,0010 0.046 0.012 0.0011
Regression results are calculated using the function

Blank 0.034 r'= 1,000 L1NEST
m= 0.075
b= 0.000

i
W0 Final vol..t mg protein j.l diluted Diluted usomes mg protein/)lli

Am. Aadj measured ~SOMES prep, (~L) (~L) Prep. average mgliil mg/mL
10 0,059 0.025 0.002 200 1 1 0.000 0.000 0.011
10 0.061 0.027 0,002 200 1 0.000
10 1

100 0,292 0258 0,020 200 1 0.000 0.000 0.099
100 0298 0,264 0,020 200 0,000
100

0,060 0.026 0.002 200 0.006 0,006 5.664
0.055 0,021 0,002 200 0,005
0,054 0,020 0.002 200 0.005

OJ ""
~ a
rom"=0
CD ..

Zo

~r
i
.¡
W..a....

431011 chem 6 rep 3 recombinant.xls;
Protein - 5 point curve

12115/2005;
1:43 PM

m
""~
()0
;i..
oi
n.
z
0
0)
CX

~
,a..
iaI'40ta W



Test
Assay Date 8/10/2005 ChemicallD RC6 tested B

ID TNB Replicate # Rep 3 Microsome tvoe Rcombinant Microsome ID o

Standards: 1.5
Protein stock
(mg/10 ml) Protein slack ID1 0,75 0,5 0.25 0.13 Bik

Samples:

mg Protein flL Standard mg Protein A.. Aadj Curve
perflL Used Measured Output Variables

0.00000 25 0.0000 m,b
0,00000 25 0,0000 sem, seb
0.00000 25 0,0000 r, sey
0,00000 25 0,0000 F, df
0,00000 25 0,0000 SSreg. sSresid
0,00000 25 0.0000

i
r'=W Blank0 m=Vi
b=i

Araw

mg protein
measured

fll diluted
flSOMES prep, (fll)

Final vol.
Diluted usomes

(fll) average mg/flL mg/mL
mg protein/flL

Prep,A.dj,

431011 chem 6 rep 3 recombinant.xls;
Protein

12/15/2005;
1:43 PM

OJ lJ

~ a
¡: Ciï=aci .-

Zo

~r
i.tc.-"a-"-"

Regression results

Regression results are calculated using the function
L1NEST
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Assa Date
Chemical

8/10/2005 iD RC6
# Concentrations

tested

Microsome Dilution Details

Dilution A 0.114 mL microsome Stock used
69,814 mL total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 ml total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

612.4035 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL:

431011 chem 6 rep 3 recombinant.xls
Microsome & Chemical Dilutions

5,664
0,009249

12/15/2005
1:43 PM

Microsome
8 type Microsome JD

Test Chemical Concentrations
Level Final Concentration M

1 1.00E-03
2 1.00E-04
3 3,OOE-05
4 1,OOE-05
5 3,OOE-066 -06
7
8

o Technician ID TNB
Replicate
# Re 3

OJ "U

~ a
Cõ "eï= ()
CD ..

Z
o

~r
1.
úJ..a....

Page 6 of 8
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o Technician ID

ll "U

~ a-~.
CD CD
= C1
CD -

Zo

SamplelD Caleulalenmol H¡Oformed

Samplelype
Fullae1ivilconlrol

Replicate/Level

Positive control

I
Wo-.
i

.-,

~31011 chem6rep3recombinant.xls;Adivitycalculalion

TeslChemicallD RC6 # Concentraiionslested 8 Microsome type Rcombinant Microsome ID

Nominallotal
volume (mL)

,

12115120Q5: 1:43PM

Replk:ale#

Calculale% lurnover

tolal DPM in assay tube
(inijial)
166335

TotalOPMcorlecledfor
background (Background

% conversior 10 producl Tubes)
29.70 49270 ~i

i.¡
W..a....

microsomes
used in assa

iube (mL)
Incubation

assay(m9lmL) lime(min)
O,OOS 15

""
"""
"""""
"""
15""""
"
15
15
15"""
15
"
15
""""
"""
15""
""
"""

eslrogenftrmedlmg
prolein'min

0,4269
nmolH¡O formed

0.0592

166335

166335

166335

166335
m166335
"U~"
()166335 "

" 0"" ;a" .."
OJ166335 "
U"

"
" Z166335 "

!="
166335 15"

Q'166335 "" o:
i

~
Ia..
iaNw



Assay Date # Concentrations tested
Replicate

# Rep 3

II "U

êl .Q.
CD CD=('
CD ..

Z
o108/10/2005 RC6

Control Tvpe Portion Averane SO

Full activitv Beninninn 0,4334 0,0092

Full activity End 0,3967 0.0191

Full activity Overall 0,4150 0,0245

Backaround Beainninn 0,0001 1 .92373E-05

Backaround End -0.0001 0.000214796

Backaround Overall 0.0000 0,000140841

Positive Beainnina 0.2390 0.0058

Positive End 0,2125 0,0143

Positive Overall 0,2257 0,0177

Neoative Be inninn 0.4332 0,0013

Neoative End 0,4121 0,0068

Neaative Overall 0.4227 0,0128

I
Wo
00
i

Test Substance Level Renlicate rtest substancel M Loqftest substancel Activitv
RC6 1 1 l,OOE-03 -3,00 0,0006
RC6 1 2 l,OOE-03 -3.00 0,0042
RC6 1 3 l,OOE-03 -3,00 0.0043
RC6 2 1 1.00E-04 -4,00 0.0242
RC6 2 2 l,OOE-04 -4,00 0.0190
RC6 2 3 l,OOE-04 -4.00 0.0294
RC6 3 1 3.00E-05 -4.52 0,1005
RC6 3 2 3,OOE-05 -4.52 0,0808
RC6 3 3 3,OOE-05 -4.52 0,0738
RC6 4 1 1 ,ODE-OS -5.00 0,1532
RC6 4 2 1 ,ODE-OS -5,00 0.1699
RC6 4 3 1 ,ODE-OS -5,00 0.1580
RC6 5 1 3,OOE-06 -5.52 0,2818
RC6 5 2 3,OOE-06 -5.52 0.2744
RC6 5 3 3,OOE-06 -5.52 0,2776
RC6 6 1 l,OOE-06 -6,00 0.3536
RC6 6 2 l,OOE-06 -6,00 0.3539
RC6 6 3 1.00E-06 -6,00 0.3501
RC6 7 1 l,OOE-07 -7,00 0,3839
RC6 7 2 1.00E-07 -7,00 0.3999
RC6 7 3 l,OOE-07 -7.00 0,3974
RC6 8 1 1.00E-09 -9,00 0.3316
RC6 8 2 1.00E-09 -9,00 0,3812
RC6 8 3 1.00E-09 -9,00 0,3804

431011 chem 6 rep 3 recombinant.xls
Results Summary

Microsome
a type Rcombinant Microsome ID o Technician ID TNB

Percent of control values
Logltest Reolicate

.evel ,stancel r 1 r 2 3
1 -3.00 0.15 1,02 1.05
2 -4.00 5.82 4,57 7,07
3 -4.52 24,22 19,46 17.79
4 -5.00 36,91 40,94 38,06
5 -5,52 67,90 66.12 66,88
6 -6.00 85,21 85,28 84.35
7 -7.00 92,50 96,35 95.76
8 -9,00 79.89 91,85 91,66

12/15/2005
1:43 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/18/2005 ChemicallD RC7

# Concentrations
tested 8

ID JG Replicate #Rep 1 Microsome type Microsome ID

431011 chem 7 rep 1recombinant.xls
Title page 12/15/2005; 1:44 PM Page 1 of 8
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Project No.: WIL-431 011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0201
0.0201
0,0204
0,0200
0.0204

DPM/Aliq.
36.82

530.88
33680.85
33247.93
33054,31

DPM/g
soln.
1643623
1668203
1651022
1662397
1620309

Average DPM/g soln
SD
CV

1649111
18737

1.14

Cil soln 0,743

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor

100

10

(ASDNI in solution (llg/mL)
1020.00

10,20
1,02

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln,

8,2255 9

4.6184 9

0.572703 l.q/q

Calculation of Substrate Solution Soecific Activitv

1) Calculate Ilg (3HIASDN/g soln, = 0.00841 Ilg/g soln,

Ilg/g soln,
a, IlCilg soln
b, Specific activity of ( HIASDN (IlCi/mmol)
c, Molecular wt of ASDN (mg/mmol)

0,743
25300000

286.4

Formula=a/b*c

2) Calculate totaliig ASDN/g soln

Ilg ASDN/g soln.= Ilg cold ASDN/g soln, + Ilg ¡3HIASDN/g soln.

0,572703 + 0,00841
0,581112 Ilg ASDN/g soln.

3) Calculate Solution Specific Activity

= (IlCi/g soln,)/(llg ASDN/g soln.)
1,278 IlCi/1l9 ASDN

812761 dom/nmol

431011 chem 7 rep 1 recombinanL.xls;
Substrate Specific Activity

12/15/2005;
1 :44 PM 2 of 8
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Test
Assay Date 8/1812005 Chemical io RC7 tested

ai "U

~ a
Cõ ro'=0
CD ..

Zo

Standards: BSA)
25

°

Total volume of
stock (ml) Protein stock 10

~i
i.t

W..a....

10 JG

100

Samples:

concentration Volume of
(mglmL) stock used SId mg Protein III Standard mg Protein Araw Aadj Curve

per III Used Measured Output Variables Regression results
0.25 200 200 0.00025 200 0,0500 0,583 0,552 0.0480 m, b 0,087 0.000

0.125 100 200 0.00013 200 0.0250 0.361 0.330 0,0286 sem. seb 0,004 0,001
0,05 200 1000 0.00005 200 0.0100 0.146 0.115 0,0098 r. sey 0,990 0,002

0.025 100 1000 0.00003 200 0.0050 0.089 0,059 0.0049 F, dl 408 4
0.01 40 toOO 0.00001 200 0,0020 0.051 0,020 0,0015 sSreii' SS¡esid 0,002 0,000

0.005 20 1.000 0,00001 200 0,0010 0.038 0.007 0,0003
Regression results are calculated using the function

Blank 0,031 r'= 0,990 L1NEST
m= 0.087
b= 0.000

i
W..

Final vol...
mg protein III diluted Diluted usomes mg protein/ilLi

Am. Aadj measured ~SOMES prep, (~L) (~L) Prep. average mg/iiL mg/mL
10 0.056 0,026 0,002 200 1 1 0.000 0.000 0.009
10 0,054 0,023 0,002 200 1 0,000
10 1

100 0.295 0.264 0,023 200 1 0.000 0.000 0.115
100 0,297 0.267 0.023 200 1 0,000
100

0.047 0.016 0,001 200 114 69814 0.004 0,004 4,182
0.051 0.020 0,002 200 114 69814 0.005
0050 0,019 0.001 200 114 69814 0,004

431011 chem 7 rep 1recombinant.xls;
Protein - 6 point curve

12/1512005;
1:44PM
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Test
Assay Date ~ ChemicallD RC7 tested

ID Replicate # Rep 1JG Microsome t pe Recombinant Microsome ID

0,025 M1 0.005 Q
0.090 0,050 0,037 0,030
0.089 0,049 0,039 0,030
0,090 0.053 0,037 0,032

Samples:

concentration Volume of
(m9/mL) stock used SId mg Protein ¡.l Standard mg Protein A,. Aadj

per ¡.l Used Measured
0.25 200 200 0.00025 200 0,0500 0.583 0.552

0,125 100 200 0.00013 200 0.0250 0,361 0,330
0.05 200 1000 0.00005 200 0.0100 0,146 0,115

0.025 100 1000 0.00003 200 0,0050 0.089 0,059
0,01 40 1000 0,00001 200 0.0020 0,051 0.020

0,005 20 1000 0,00001 200 0.0010 0,038 0,007

Blank 0.031 r'= 0,998
m= 0,074
b= 0.001

i
W..

Final vol.tv mg protein ¡.l diluted Diluted usomesi
A.w Aadj measured ~SOMES prep, (~L) (~L)

10 0.056 0,026 0,003 200
10 0,054 0,023 0,002 200
10

100 0.295 0.264 0.020 200
100 0.297 0.267 0.021 200
100

0.047 0,016 0.002 200 114 69814
0.051 0.020 0.002 200 114 69814
0.050 0.019 0,002 200 114 69814

431011 chem 7 rep 1recombìnant.xls;
Protein - 5 point curve

12115/2005;
104 PM

BSA)
25

Curve
Output
0.0417
0,0252

0,0093
0.0051
0.0022
0,0012

mg protein/Ill
Prep.

0,000
0,000

0.000
0.000

0,006
0.007
0,007

°

Total volume of
stock (mL)

Variables
m, b

sem. seb

r, sey
F, df

SSreg, SS,esid

Protein stock 10
100

Regression results
0.074
0,002

0,998
1606
0.000

OJ "U

2t a
Cõ Ci'=0
CD .-

Zo

~r
i
.¡
úJ..a....

0,001
0.000

0.000
3

0,000

Regression results are calculated using the function
LINEST

average mg/¡.l mg/mL

0,000 0,013

0.000 0.102

0,006 6,432
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Test
Assay Date 8/18/2005 ChemicallD RC7 tested 8

ID JG Replicate # Rep 1 Microsome type Recombinant Microsome ID

Standards: 1,
Protein stock
(mg/10 mL) Protein stock ID1 0,75 0,5 0,25 0.13 Blk

Samples:

mg Protein ilL Standard mg Protein A~w Aadj Curve
per ill Used Measured Output Variables

0.00000 25 0,0000 m,b
0.00000 25 0,0000 sem, seb
0,00000 25 0,0000 r,sey
0,00000 25 0.0000 F, df
0,00000 25 0.0000 SSreg,SSresid
0,00000 25 0,0000

i
r'=W Blank,. m=W
b=i

A~w

mg protein
measured

ilL diluted
ilSOMES prep, (ilL)

Final vol.
Diluted usomes

(ilL) average mg/ilL mg/mL
mg protein/ill

Prep,Aadj,

431011 chem 7 rep 1recombinant.xls;
Protein

12/15/2005;
1:44 PM

OJ "U

~ e3
CD Ciï=('
CD -

Zo

~r
,
.¡(...o....

Regression results

Regression results are calculated using the function
L1NEST
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Assa Date

Chemical
8/18/2005 ID RC7 o Technician ID JG

Replicate
# Re 1

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.114 mL microsome Stock used
69,814 mL totai volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

612.4035 total dilution factor

6.432
0,010503

Protein Concentration (stock microsomes, mg/ml):
Protein Concentration dilution added to assa ,m /mL :

Iu....t
I

431011 chern 7 rep 1 recombinant.xls
Microsome & Chemical Dilutions

Microsome
8 type Microsome ID

Test Chemicai Concentrations
level Final Concentration (Mr

1 1,OOE-03
2 1,OOE-Q4
3 1,OOE-Q5
4 1.00E-06
5 1.00E-07
6 1.00E-08
7 1,OOE-09
8 1,OOE-10

12/15/2005
1:44 PM Page 6 of 8
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Sam~lelype
FullaC1iv' control

N aliveConlrol

Iv...
Vl
i

Sample 10

ReplicaleLevel
,

431011 chem 7rep 1recombinan1.~ls;Acivilycalculalion

TeslChemicallO RC7

Cakulale OPM in a~ueous portion after e~1racion

8 Microsome type 

Nominalloial
volume (mL)

,
Aliq.#

,
,
,
,
,
,
,
,
,
,
,

OPM/aliq
12866,37
12808,07
13029.68
12992,46
12025.9

12028.01
12927.74
12183.48

26,2
30.43
37.34
28.44
34.75
37.49
37,05
31.1

6144.74
6197.17
6092,95
6063.08
5646,74
5717.82
5636.27
5598.26

11511.25
11802.58
11742,13
12164.64
11549,23
11422.88
11136.56
10783.17

40.73
37.02
28.3

32.63
31.66
31.7
44.72
52.13
2205
20.93
32.14
".,
37.2
".,

31.97
29.61
31.8

32.62
55.53
60.57
46.64
56.11
59.64
60.76

252.03
236.48
252.87
259.7

248.89
234.41

206.02
2094.89
1952.78
1986.59
1970.6
1905,21
9257,63
9323.16

9084
9030,78
9278.12
9251,82

12375.64
12360.54
12245.56
12312,11
12531,98
12759.49

TolalOPM
51348,88

(mL)
totalOPMinasayiube

(in~ial)
164911

o Technician 10

% conversion 10 produci
31,14

Calculale nmol HoO formed

T01alOPMcorTededfor
background (Background

Tubas)
51217

21.97

49341

nmol"H,Oformed
0.0630

Replicali#

used in assav
lube (mL) . assay(mglmL)

0,005

0.000

0.0275

0.0572

0.045t

OJ "U

~ a
CD ro'= ()
CD ..

Zo
esiro~nformed/mg

p,otein/min
O,4(OO ~r

i.i
W..a....

m
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Microsome
8 type Recombinant Microsome ID

CD "U
~ e3
CD ro'=0
CD .-

ZaAssay Date # Concentrations tested o Technician ID JG
Replicate

# Rep 1108/18/2005 RC7

Control Type Portion Average SO

Full activity Beainnina 0.4027 0,0038

Full activity End 0,3829 0,0117

Full activity Overall 0.3928 0.0134

Backaround Beninninn ,0,0001 0,000101059

Backaround End 0,0001 3,94294E,05

Backaround Overall 0,0000 0.000104311

Positive Beainning 0,1903 0,0021

Positive End 0.1755 0.0014

Positive Overall 0,1829 0.0087

Neaative Beainnina 0,3678 0,0065

Neaative End 0,3496 0,0116

Neaative Overall 0,3587 0.0130

I
W

0\
i

Test Substance Level Re licate ftest substancel M LoaItest substance1 Activini
RC7 1 1 1.00E-03 -3.00 0,0002
RC7 1 2 1.00E-03 -3,00 -0.0001
RC7 1 3 1.00E-03 -3.00 0,0000
RC7 2 1 1,OOE-04 -4,00 0,0005
RC7 2 2 1.00E-04 -4.00 -0,0004
RC7 2 3 1,OOE-04 -4,00 -0.0001
RC7 3 1 1.00E-05 -5,00 0.0001
RC7 3 2 1.00E-05 -5,00 -0.0001
RC7 3 3 1. DOE-OS -5,00 0,0000
RC7 4 1 1,OOE-06 -6,00 0,0008
RC7 4 2 1,OOE-06 -6,00 0,0006
RC7 4 3 1.00E-06 -6.00 0,0009
RC7 5 1 1,OOE-07 -7.00 0,0066
RC7 5 2 1.00E-07 -7.00 0.0070
RC7 5 3 1,OOE-07 -7,00 0.0065
RC7 6 1 1,OOE-08 -8.00 0,0639
RC7 6 2 1,OOE-08 -8,00 0.0605
RC7 6 3 1,OOE-08 -8,00 0.0595
RC7 7 1 1.00E-09 -9.00 0,2892
RC7 7 2 1,OOE-09 -9,00 0.2819
RC7 7 3 1,OOE-09 -9,00 0.2884
RC7 8 1 1.00E-10 -1000 0,3853
RC7 8 2 1.00E-10 -1000 0,3826
RC7 8 3 1,OOE-10 -10,00 0.3940

431011 chern 7 rep 1 recombinant.xls
Results Summary

~i
i,t

W-"a-"
-"

Percent of control values
Lagltest Renlicate

.evel istancel r 1 2 3
1 -3,00 0.05 -0.02 -0,01
2 -4.00 0.12 -0,09 -0,03
3 -5.00 0.02 -0.02 -0.01
4 -6.00 0,20 0,15 0,22
5 -7.00 1,68 1.78 1,66
6 -8.00 16.27 15,40 15,15
7 -9.00 73,62 71,77 73,42
8 -1000 98.09 97,38 100,30

12/15/2005
1:44 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/29/2005 ChemÎcallD RC 7

# Concentrations
tested 8

10 Replicate # Rt3 Microsome t e Microsome

431011 chem 7 rep 2recombinant.xls
Title page 12/15/2005; 1:48 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2

3

4
5

Weight of
aliquot (g)

0.0200
0.0202
0.0199
0.0199
0.0201

DPM/g
soln.

3235809
3323533
3329701
3320153
3373228

Average DPM/g soln
SD
CV

3316485
49916

1.51

Cil soln 1.494

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor (ASDN) in solution (¡Lg/mL)

1000.00
10.00
1,00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln,

9

9
0.563354 I

Calculation of Substrate Solution Specific Activitv

1) Calculate ¡Lg ('H)ASDN/g soln, = 0,01691 ¡Lg/g soln.

¡Lg/g soln.

a, ¡LCi/g soln

b, Specific activity of ( H)ASDN (¡LCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

1.494
25300000

286.

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln,

¡Lg ASDN/g soln= ¡Lg cold ASDN/g soln + ¡Lg ('H)ASDN/g soln,

0,563354 + 0.01691
0,580266 ¡Lg ASDN/g soln,

3) Calculate Solution Specific Activity

= (¡LCi/g soln,)/(¡Lg ASDN/g soln,)
2.575 ¡LCi/¡Lg ASDN

1636908 dpm/nmol

431011 chem 7 rep 2recombinant.xls;
Substrate Specific Activity

12/15/2005;
1 :48 PM 2 of 8
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tested

CD "U
~ a-~.
CD CD=0
CD -

Zo
Test

!Assay Date 8/29/2005 ChemicallD RC 7

ID JG Replicate # Rep 2

Standards: 025 0,05 0.025 Q.
0,600 0,142 0,083 0.045
0.619 0.364 0,143 0.083 0,047
0,610 0,365 0,143 0,085 0:045

Samples: 100 iricrCisomes
0,296 0,049
0,297 0,058

0.051

concentration Volume of
(m9/mL) stock used SId mg Protein III Standard mg Protein

per III Used Measured
0,25 200 0,00025 200 0,0500

0,125 200 0,00013 200 0,0250
0.05 0.00005 200 0.0100

0,025 100 0,00003 200 0.0050
0,01 40 0,00001 200 0,0020

0,005 20 0.00001 200 0.0010

Blank 0.027 r= 0.995
m= 0,083
b= 0,000

i
W-'
\D mg protein III dilutedI

Am. Aadj measured ~SOMES
10 0,058 0,029 0,002 200
10 0,050 0.023 0.002 200
10

100 0.298 0.269 0,022 200
100 0.297 0,270 0,023 200
100

0,049 0.022 0.002 200
0,058 0,031 0.003 200
0,051 0,023 0.002 200

431011 chem 7 rep 2recombinant.xls;
Protein - 6 point curve

Microsome type Recombinant Microsome ID ~i
i
.¡
W..a....

Tota! volume of
stock (mL)!L

0,036
0,036
0,035

Q
0,028
0.027
0,027

BSA)
25

Protein stock ID
100

Am. Aadj Curve
Output Variables Regression results

0.610 0.583 0.0486 m, b 0.083 0,000
0,358 0.331 0.0276 sem. seb 0.003 0,001
0,143 0,115 0,0097 r. sey 0.995 0,002
0.084 0.056 0.0047 F, df 789 4
0,046 0.019 0.0016 SSreg. SSlesid 0.002 0,000
0,036 0,009 0.0008

Regression results are calculated using the function
L1NEST

mg protein/Ill
Prep.

0,000
0.000

average mg/IlL mg/ml
0,000 0,011

0,000
0,000

0,000 0,113

0,006
0.008
0,006

0,007 6,607
m
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Test
Assay Date 8/29/2005 ChemicallD RC 7 tested

OJ -i

~ a
Cõ (j'
= (1
CD r+

Zo
ID o

Total volume of
BSA)
25

Protein stock ID

~i
i.t

W..a....
Samples:

0,051

concentration Volume of
(mg/mL) stock used SId mg Protein ~l Standard mg Protein Araw Aadi Curve

per ~l Used Measured Output Variables Regression results
0.25 200 200 0.00025 200 0.0500 0,610 0,583 0,0439 m, b 0.074 0,001

0.125 100 200 0,00013 200 0.0250 0,358 0,331 0,0252 sem, seb 0,002 0,000
0,05 200 1000 0,00005 200 0.0100 0.143 0.115 0,0093 r, sey 0.998 0,000

0,025 100 1000 0.00003 200 0,0050 0.084 0.056 0.0049 F, df 1610 3
0,01 40 1000 0.00001 200 0,0020 0.046 0.019 0.0021 SSleg, SSresjd 0.000 0.000

0,005 20 toOO 0.00001 200 0,0010 0.036 0.009 0.0014
Regression results are calculated usjng the function

Blank 0.027 r'= 0.998 L1NEST
0,074

b= 0,001
,

WN
Final vol.0 mg protein III diluted Diluted usomes mg protein/Illi

Aow Aadj measured ~SOMES prep, (~L) (~L) Prep. average mg/Ill mg/ml
10 0,056 0.029 0.003 200 1 1 0.000 0,000 0.013
10 0,050 0,023 0.002 200 1 1 0.000
10 1

100 0.296 0,269 0,021 200 0,000 0.000 0.103
100 0,297 0,270 0.021 200 0,000
100

0.049 0.022 0.002 200 0,007 0.008 8,073
0,058 0,031 0,003 200 0,009
0,051 0,023 0,002 200 0,008

431011 chem 7 rep 2recombinant.xls:
Protein - 5 point curve

12/15/2005;
1:48PM
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Test
Assay Date 8/29/2005 Chemical 10 RC 7 tested 8

10 JG Replicate # Rep 2 Microsome tVDe Recombinant Microsome 10 o

Standards: 1.5
Protein stock
(mg/10 mL) Protein stock 101 0,75 0,5 0,25 0,13 Blk

Samples:

mg Protein ~L Standard mg Protein Araw Aadj Cu rYe
per~L Used Measured Output Variables

0,00000 25 0,0000 m,b
0.00000 25 0.0000 sem i seb
0,00000 25 0,0000 r, sey
0,00000 25 0,0000 F, dl
0,00000 25 0,0000 sSre9' SSresid
0.00000 25 0.0000

i
Blank r=u.

N m=..
b=i

Arnw

mg protein
measured

~L diluted

~SOMES prep, (~L)

Final vol.
Diluted usomes

(~L) average mg/~L mg/mL

mg protein/~L
Prep,Aadj,

431011 chem 7 rep 2recomblnant.xls;
ProteÎn

12/15/2005;
1:48 PM
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CD ..
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Regression results

Regression results are calculated using the function
L1NEST

m
"U
=t
()0
;:-i
ci
Q.
Z
0..
0)
CO
i

~
Ia--
ia

5 018 N(.



Assa Date
Chemical

8/29/2005 10 RC 7
# Concentrations

tested
Microsome

8 type Microsome 10 o Technician 10 JG
Replicate
# Re 2

CD "U
~ a
CD ro'= ()
ro ..

Zo

NA

mL microsome Dilution Bused
ml total volume
dilution factor

Test Chemical Concentrations
Level Final Concentration (M)

1 1,OOE-05
2 1,OOE-06
3 1,OOE-07
4 1.00E-08
5 3,OOE-09
6 1,OOE-09
7 3,OOE-10
8 1,OOE-1 °

~r
i.¡c...o....

Microsome Dilution Details

Dilution A 0.114 mL microsome Stock used
69,814 ml total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable)

612.4035 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL:

8,073
0.013182

I
W
N
tv
i

431011 chern 7 rep 2recombinanL.xls
Mícrosome & Chemical Dilutions

12115/2005
1:48 PM Page 6 of 8
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o T~cMnici3n 10

OJ "U

~ Ò
CD roO= ()
CD ..

Za
S3mpl~ 10 C¡¡Ic~13Ie nmol H,O formed

Sample tye
F~lIac!iv;1 conlrol

ReplicalelLevel

I
W
tvw
i

431011 chem7rep2recombinanl.~Is:Activitycalculalion

Test Chemical 10 RC7 8 Microsom~!ype

Nominallolal
volume (mL)

,

Replicale#

tolalOPMinassayiube
(inilial)
331648

Tolal DPM MrTec\ed'or
background (Background

% conveision to producl Tubes)
99791

nmQlH,o 'ormed
0.0610

microsomes
used in assay

lube(mL)
Incubalion

assay(mglmL) iime(min)
0,007 15"""

eslrogenformed/mg
pro1ein/min ~r

i..
VJ..a....

0,007

0.007

m
"U~
()a
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~
0'
co
i

::
ia..
iat\

VJ



Assay Date # Concentrations tested
Replicate

# Rep 2

OJ ""
~ a
roar=0
C1 ..

ZoID8/29/2005 RC7

Control Tvpe Portion Average SD

Full activity Beairinino 0.2998 0,0120

Full activitv End 0,2614 0.0030

Full activitv Overall 0,2806 0.0233

Backoround Beninnino 0,0000 8.68598E-05

Backaround End 0.0000 6.42273E-06

Backaround Overall 0.0000 5.383E-05

Positive Beninnino 0,1471 0.0099

Positive End 0,1251 0.0030

Positive Overall 0,1361 0.0140

Neaative Beoinnina 0,2805 0.0010

Neaative End 0,2487 0.0071

Nenative Overall 0.2646 0.0188

I
W
tv.t
i

Test Substance Level Replicate ftest substance) M Loartest substancel Activitv
RC7 1 1 l,OOE-05 -5.00 0.0003
RC7 1 2 1,OOE-05 -5,00 0,0001
RC 7 1 3 l,OOE-05 -5.00 -0.0001
RC7 2 1 l,OOE-06 -6,00 0,0008
RC7 2 2 1,OOE-06 -6,00 0,0006
RC7 2 3 l,OOE-06 -6,00 0,0005
RC7 3 1 1.00E-07 -7.00 0.0053
RC 7 3 2 l,OOE-07 -7.00 0.0053
RC7 3 3 l,OOE-07 -7.00 0.0051
RC7 4 1 1,OOE-08 -8.00 0.0460
RC7 4 2 1.00E-08 -8,00 0,0436
RC 7 4 3 l,OOE-08 -8.00 0.0458
RC 7 5 1 3.00E-09 -8,52 0,1192
RC7 5 2 3,OOE-09 -8,52 0,1076
RC7 5 3 3.00E-09 -8,52 0,1221
RC 7 6 1 1.00E-09 -9.00 0,2044
RC 7 6 2 1.00E-09 -9.00 0,2078
RC7 6 3 1,OOE-09 -9.00 0.2062
RC 7 7 1 3.00E-10 -9,52 0,2622
RC 7 7 2 3,OOE-l0 -9.52 0.2587
RC7 7 3 3.00E-l0 -9,52 0,2544
RC7 8 1 1,OOE-10 -10.00 0.2755
RC 7 8 2 1.00E-l0 -1000 0,2714
RC7 8 3 l,OOE-l0 -1000 0.2698

431011 chem 7 rep 2recombinant.xls
Results Summary

Microsome
a type Recombinant Microsome 10 o Technician 10 JG

Percent of control values
Logltest ReoJicate

.eve! )stance 1 1 I 2 3
1 -5,00 0,11 0,05 -0,02
2 -6,00 0,28 0,23 0,19
3 -7,00 1,90 1,90 1.83
4 -8,00 16,40 15,53 16,33
5 -8,52 42,50 38,34 43,52
6 -9,00 72,84 74,05 73,49
7 -9,52 93.45 92,20 90,68
8 -10.00 98,17 96,72 96,14

12/15/2005
1:48 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/31/2005 ChemicallD Ref

# Concentrations
tested 8

ID JG Replicate # Rep 3 Microsome type Microsome ID

431011 chem 7 rep 3recombinanL.xls
Title page 12/15/2005; 1:49 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2

3
4
5

Weight of
aliquot (g)

0.0201
0.0201
0.0200
0.0203
0,0202

DPM/Aliq.
31822.08
32473.87
3267733
32663.61
32799.48

DPM/g
soln,
1583188
1615615
1633867
1609045
1623737

Average DPM/g soln
SD
CV

1613090
19117

1.19

uCi/o soln 0.727

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added
10,4

(mL)
10

dilution
factor

100

10

(ASDN) in solution (l1g/mL)
1040,00

10.40
1.04

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln

8.2604 9

4.6325 9

0.583241 ua/a

Calculation of Substrate Solution Specific Activitv

1) Calculate I1g ('H1ASDN/g soln, = 0.00823 119/g soln,

I1g/g soln.
a. I1Ci/g soln

b, Specific activity of ( H)ASDN (I1Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.727
25300000

286.4

Formula=a/b*c

2) Calculate total I1g ASDN/g soln,

I1g ASDN/g soln.= I1g cold ASDN/g soln. + I1g ('H)ASDN/g soln.

0.583241 + 0.00823
0,591466 I1g ASDN/g soln

3) Calculate Solution Specific Activity

= (I1Cilg soln.)/(l1g ASDN/g soln,)
1.229 I1Ci/I1g ASDN

781092 dpm/nmol

431011 chem 7 rep 3recombinanL.xls;
Substrate Specific Activity

12/15/2005;
1 :49 PM 2 of 8
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tested

OJ "U

~ e3
CD roO= ()
CD -

Zo

BSA)
25

o
Total volume of
stock (mL) Protein stock ID

~r
,.i(...o....

Microsome tvpe Recombinant Microsome ID

100

concentration Volume of
(mg/mL) stock used

0,25 200
0.125 100
0.05 200
0,025 100
0.01 40
0.005 20

mg Protein Am. A.dj Curve
Measured Output Variables Regression results

0.0500 0.468 0.430 0.0469 m, b 0.110 -0.001
0,0250 0,315 0.277 0,0300 sem, seb 0.008 0,002
0,0100 0.131 0.093 0.0097 r, sey 0.980 0,003
0,0050 0.090 0,052 0.0052 F, df 195 4
0,0020 0.055 0.017 0.0013 SSreg, sSresid 0,002 0,000
0,0010 0.043 0.005 0.0000

Regression results are calculated using the function
r'= 0.980 L1NEST
m= 0,110
b= -0.001

I
W
N Final vol.-. mg protein ilL diluted Diluted usomes mg protein/ilLi

Araw Ä.di measured ~SOMES prep, (~L) Prep. average mg/IlL mg/mL

10 0,061 0.022 0,002 200 1 0.000 0,000 0,011
10 0,066 0,028 0.003 200 1 0,000
10 1

100 0,230 0,191 0.021 200 1 0,000 0.000 0,101
100 0.224 0,185 0.020 200 1 0,000
100

0,056 0.018 0,001 200 114 69814 0.004 0.005 4.535
0.061 0.022 0,002 200 114 69814 0.006
0.054 0.015 0.001 200 114 69814 0,003

431011 chem 7 rep 3recombinant.xls;
Protein - 6 point curve

12/15/2005:
1:49PM
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Test
Assay Date 8/31/2005 ChemicallD RC7 tested

ID JG °
Total volume of

Standards: BSA) stock (mL) Protein stock ID
25 100

Samples: 1Q 100
0,061 0,230
0.066 0.224

concentration Volume of
(m9/mL) stock used SId mg Protein jlL Standard mg Protein A.. Aadj Curve

per¡.L Used Measured Output Variables Regression results
0,25 0,00025 200 0.0500 0.468 0.430 0,0388 m, b 0.089 0.001

0,125 0.00013 200 0,0250 0,315 0,277 0,0253 sem, seb 0.003 0,000

0.05 0.00005 200 0,0100 0,131 0.093 0.0090 r ,sey 0,997 0,001
0.025 0.00003 200 0,0050 0,090 0,052 0,0053 F, df 865 3

0,01 0,00001 200 0,0020 0,055 0,017 0.0022 SSreg' SSresid 0.000 0,000
0,005 0,00001 200 0.0010 0.043 0.005 0.0012

Regression results are calculated using the function
Blank 0.Q8 r'= 0.997 L1NEST

m= 0,089
b= 0,001

iu.
tv Final vol.
00 mg protein jlL diluted Diluted usomes mg protein/jlL
i

Araw Aadj. measured ~SOMES prep. (~L) (~L) Prep. average mg/jlL mg/mL

10 0,061 0.022 0,003 200 1 1 0,000 0,000 0,015
10 0,066 0,028 0,003 200 1 0.000
10 1

100 0,230 0,191 0,018 200 1 0.000 0,000 0,087
100 0,224 0,185 0,017 200 1 0,000
100

0.056 0.018 0.002 200 114 0,007 0.007 7.306
0,061 0,022 0,003 200 114 0,008
0,054 0.015 0.002 200 114 0,006

OJ ""
~ 0
¡p Cii=("
CD ..

Zo

~r
i.lc.--o----

431011 chem 7 rep 3recombinant.xls;
Protein - 5 point curve

12/15/2005;
1:49 PM
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Test
Assay Date 8/31/2005 ChemicallD RC7 tested 8

ID JG Replicate # Rep 3 Microsome tvpe Recombinant Microsome ID o

Standards: 1,
Protein stock
(mg/10 mL) Protein stock ID1 0.75 0.5 0,25 0,13 Blk

Samples:

mg Protein ~L Standard mg Protein Araw Aadj Curve
per~L Used Measured Output Variables

0,00000 25 0,0000 m,b
0.00000 25 0,0000 sem i seb
0.00000 25 0,0000 r, sey

0,00000 25 0,0000 F, df
0,00000 25 0.0000 SSreg, sSresid
0,00000 25 0,0000

i
Blank r=w

tv m=1.
b=i

Araw

mg protein
measured

~L diluted
~SOMES prep, (~L)

Final vol.
Diluted usomes

(~L) average mg/~L mg/mL
mg protein/~L

Prep,Aadj

431011 chem 7 rep 3recombinant.xls;
Protein

12115/2005;
1:49 PM
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Assa Date
Chemical

8/31/200S ID RC7
# Concentrations

tested

Microsome Dilution Details

Dilution A 0.114 ml microsome Stock used
69.814 mL total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
t mL total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

612.4035 total dilulion factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL:

I
VJ
VJo
i

431011 chern 7 rep 3recombinanL.xls
Microsome & Chemical Dilutions

7,306
0,01193

Microsome
8 type Microsome ID

Test Chemical Concentrations
Level Final Concentration M)

1 t:00E'05
2 t,00E,06
3 1,OOE-07
4 1,OOE-08
5 3.00E'09
6 1':00E,09
7 mOOE;10
8 1 ,OOE'1 0 

12/15/2005
1:49 PM

° Technician ID JG
Replicate
# Re 3

OJ "U
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nmoiJH~O formed
0,0543

mjçiosom&S
used in asy

lube (mL)
,
,

ai ""

2t a
CD ro'=0
CD ..

Z
o

Assa Oale TeslChemicallO RC7 # Concentrations tested BMicrosomelypt! Microsome 10 o Technician ID Replicale# R, 3
Sample 10

Repljcaleilevel
,

Nominaltolal
volume(mL)

2

Caleulale nmol H,O formed

Samplelype
Fullactivi conlrol

IolalOPMinassaylube
(initial)
161309

ToIlOPMcorrecedror
background (Background

% conversion 10 product Tubes)
42405

Incubalion
assay (mglmL) iima (min)
0,006 15

"
15"""

eslrogenfornadlmg
prolein!min

0.3034 ~r
i.¡

W..a....

0.045

I
W
W..
i

431011 chem7r"p3recombinant.~ls:Aclivilycalculatìon
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0,56
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Assay Date # Concentrations tested
Replicate

# Rep 3

OJ "U

~ e3
Cõ ro'=0
CD ..

ZaID8/31/2005 RC7

Control Type Portion Averaae SD

Full activity Beoinnina 0,3047 0,0019

Full activity End 0.2741 0,0055

Full activity Overall 0,2894 0,0180

Backaround Beainnina -0.0001 4,88683E-05

Backaround End 0.0001 2,55977E-05

Backoround Overall 0.0000 8.5386E-05

Positive Beainnina 0,1569 0,0033

Positive End 0,1432 0,0023

Positive Overall 0,1501 0,0082

Neaative BeQinning 0,2502 0,0024

Neaative End 0,2305 0,0087

Neaative Overall 0,2404 0,0125

I
Ww
tv
i

Test Substance Level Replicate nest substancel M Lnnrtest substancel ActiVity
RC7 1 1 l,OOE-05 -5,00 0,0004
RC7 1 2 l,OOE-05 -5,00 0.0000
RC7 1 3 l,OOE-05 -5.00 0,0001
RC7 2 1 1.00E-06 -6.00 0,0005
RC7 2 2 l,OOE-06 -6.00 0,0007
RC7 2 3 1.00E-06 -6.00 0,0005
RC7 3 1 1.00E-07 -7.00 0.0057
RC7 3 2 1.00E-07 -7.00 0.0055
RC7 3 3 l,OOE-07 -7.00 0,0053
RC7 4 1 l,OOE-08 -8,00 0.0461
RC7 4 2 1.00E-08 -8.00 0,0498
RC7 4 3 1.00E-08 -8,00 0,0499
RC7 5 1 3,OOE-09 -8.52 0,1332
RC7 5 2 3,OOE-09 -8,52 0,1316
RC7 5 3 3.00E-09 -8.52 0,1350
RC7 6 1 1.00E-09 -9,00 0.2326
RC7 6 2 l,OOE-09 -9.00 0,2204
RC7 6 3 1.00E-09 -9,00 0,2235
RC7 7 1 3,OOE-l0 -9,52 0.2774
RC7 7 2 3,OOE-l0 -9,52 0,2782
RC7 7 3 3,OOE-10 -9,52 0.2774
RC7 8 1 1.00E-10 -10.00 0.2957
RC7 8 2 1.00E-l0 -10,00 0,2811
RC7 8 3 1.00E-l0 -1000 0.2951

431011 chem 7 rep 3recombinant.xls
Results Summaiy

Microsome
a type Recombinant Microsome ID o Technician ID JG

Percent of control values
Loglte5t Renlicate

.evel istancel 1 2 3
1 -5.00 0,13 0.02 0,04
2 -6,00 0,19 0.25 0.16
3 -7.00 1,97 1.91 1.85
4 -8,00 15.94 17,21 17.26
5 -8,52 46.03 45,49 46.66
6 -9.00 80,39 76.16 7724
7 -9.52 95,88 96,13 95,85
8 -1000 102.18 97,15 101,99

12/15/2005
1:49 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/18/2005 ChemicallD Rea

# Concentrations
tested a

ID JG Replicate # ReD 1 Microsome tVDe Microsome ID

431011 chem 8 rep 1recombinanL.xls
Title page 12/15/2005; 1:50 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0.0201
0.0201
0,0204
0,0200
0,0204

DPM/Aliq.
33036.82
33530,88
33 0.85

.93

.31

DPM/g
soln.
1643623
1668203
1651022
1662397
1620309

Average DPM/g soln
SD
CV

1649111
18737

1,14

Ci/ soln 0,743

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
to.2

(mL)
10

dilution
factor (ASDNI in solution (flg/mL)

1020.00
10,20
1,02

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

Calculation of Substrate Solution Specific Activitv

1) Calculate fl9 eHIASDN/g soln = 0.00841 fl9/9 soln,

fl9/9 soln.
a. flCi/g soln
b. Specific activity of ( H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.743
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

fl9 ASDN/g soln.= fl9 cold ASDN/g soln, + fl9 eH)ASDN/g soln,

0,572703 + 0,00841
0,581112 fl9 ASDN/g soln,

3) Calculate Solution Specific Activity

= (flCi/g soln,)/(fl9 ASDN/g soln.)
1.278 flCi/fl9 ASDN

812761 dpm/nmol

431011 chem 8 rep 1 recombinanl.xls;
Substrate Specific Activity

12/15/2005;
1:50 PM 2 of 8
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Test
Assay Date 8/18/2005 ChemicallD Rea tested

~r
i
.¡c...a....

to JG Replicate # Rep 1 Microsome tvpe Recombinant Microsome 10 o
Total volume of

BSA) stock (mL)25 100Standards: Q
OÆO
0.030
0,032

Protein stock 10

Samples: 1Q 1Q microsomes
0,056 0,295 0,047
0.054 0,297 0,051

0'050

concentration Volume of
(mg/mL) stock used Std mg Protein )lL Standard mg Protein Am. Aadi

per¡.L Used Measured
0,25 200 200 0,00025 200 0.0500 0.583 0.552

0,125 100 200 0,00013 200 0.0250 0.361 0,330
0,05 1000 0,00005 200 0,0100 0.146 0,115

0.025 1000 0.00003 200 0,0050 0,089 0,059
0,01 1000 0,00001 200 0.0020 0,051 0.020

0,005 1000 0,00001 200 0.0010 0,038 0.007

Blank 0,031 r'= O,990
m= 0.087
b= 0,000

iu.u. Final vol.Vl mg protein )lL diluted Diluted usomesi
Am. Aadj measured ~SOMES prep, (~L) (~L)

10 0.056 0,026 0.002 200 1
10 0,054 0.023 0.002 200 1
10 1

100 0.295 0,264 0.023 200 1
100 0.297 0.267 0.023 200 1
100

0.047 0.016 0.001 200
0.051 0,020 0,002 200
0,050 0,019 0.001 200 114

Curve
Output
0,0480
0.0286

0,0098
0.0049
0,0015
0,0003

Variables
m, b

Regression results
0,087
0,004

0,990
408

0.002

0.000
0.001

0,002
4

0,000

sem, seb

r ,sey
F, df

SSre¡i.SSresid

Regression results are calculated using the function
L1NEST

mg protein/ilL
Prep.

0,000
0,000

average mg/).L mglmL
0.000 0,009

0,000
0.000

0.000 0,115

0,004
0,005
0,004

0.004 4,182
m
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30fB Nc.
431011 chern a rep 1recombinant.xls:
Protein - 6 point curve
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concentration Volume of
(mg/mL) stock used

0.25 200
0.125 100
0.05 200
0.025 100
0,01 40
0,005 20

ll "U

~ e3
CD Ciï= ()
CD .-

Z
o

Test
Assay Date ~ ChemicallD Re8

ID JG Replicate # Rep 1

Standards; Q2 0.125 005
0.575 0,350 0,144
0597 0;372 0.144
0:576 0,360 0,149

Samples: 1Q
0.056
0,054

SId mg Protein ilL Standard
per ilL Used

200 0,00025 200
200 0,00013 200

1000 0,00005 200
1000 0,00003 200
1000 0,00001 200
1000 0.00001 200

Blank 0.031

tested

Microsome type Recombinant Microsome ID ~r
i.t
ú...a....

Total volume of
stock (mL) Protein stock LOQÆ 0,01 !L Q

0.090 0,050 0,037 0030
0,089 0.049 0,039 0,030
0:090 0053 0,037 0,032

BSA)
25 100

mg Protein A.w Aad¡ Curve
Measured Output Variables Regression results

0.0500 0.583 0,552 0,0417 m, b 0.074 0.001
0.0250 0,361 0.330 0,0252 sem, seb 0,002 0.000
0.0100 0,146 0.115 0,0093 r, sey 0,998 0,000
0,0050 0.089 0,059 0.0051 F, df 1606 3
0,0020 0.051 0,020 0.0022 SSreg, sSresid 0,000 0,000
0,0010 0,038 0,007 0.0012

Regression results are calculated using the function
r'= 0,998 L1NEST
m= 0.074
b= 0,001

I
VJ
VJ Final vol.0' mg protein ilL diluted Diluted usomes mg protein/¡.Li

A.w Aadj measured ~SOMES Prep. average mg/¡.L mg/mL
10 0,056 0,026 0.003 200 0.000 0.000 0.013
10 0,054 0.023 0,002 200 0,000
10

100 0,295 0.264 0.020 200 0.000 0.000 0,102
100 0.297 0.267 0,021 200 0,000
100

0.047 0,016 0,002 200 0.006 0,006 6.432
0.051 0.020 0,002 200 0.007
0.050 0,019 0.002 200 0,007

431011 chern 8 rep 1recombinant.xls;
Protein - 5 point curve

12115/2005;
1:50 PM
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Test
Assay Date 8/18/2005 ChemicallD RC8

ID JG
Standards: 1l

Samples:

mg Protein
per l1L

0,00000
0,00000
0,00000
0,00000
0,00000
0.00000

I
VJ
VJ--
i

Replicate # Rep 1

1 0,75

l1l Standard
Used

25
25

25
25
25
25

Blank

Aa. Aadj

431011 chern 8 rep 1recombinant.xls;
Protein

mg protein
measured

tested

Microsome tvoe

0.5 0,25

mg Protein
Measured

0.0000
0.0000

0,0000
0,0000
0,0000
0,0000

r'=
m=
b=

l1l diluted
l1S0MES

Recombinant

0,13

Aa.

Final vol.
Diluted usomes

(l1l)

8

Microsome 10

Blk

Aadj

12115/2005;
1:50 PM

Protein stock
(mg/10 mL) Protein stock ID

a

Curve
Output Variables

m,b
semi seb

r, sey
F, dl

SSregl SSresid

OJ "U

~ a-~.
CD CD= ()
CD -

Zo

~i
,,t(...a....

Regression results

Regression results are calculated using the function
L1NEST

mg protein/l1L
Prep, average mg/l1L mg/ml
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Assa Date
Chemical

8/18/2005 10 RC8
# Concentrations

tesled
Microsome

8 type Microsome 10 o Technician 10 JG
Replicate

# Rep 1

II "U

~ a
ro ro'=0
CD ..

Zo

NA

mL microsome Dilution Bused
mL total volume
dilution factor

~r
i,l

VJ..a....

Microsome Dilution Details

Dilution A O.t1:4 mL microsome Stock used
69,814 ml lotal volume

612.4035 dilution faclor

Dilution 8 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable)

612.4035 tolal dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL:

6.432
0.010503

I
W
W
00
i

431011 chem 8 rep 1 recombinant.xls
Microsome & Chemical Dilutions

12/15/2005
1:50 PM Page 6 of8
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Sample 10

Replicale#

OJ "U

~ a
ro ro'=0
CD ..

Zo
Sample type

Fullacliv; conlrel
Replicate/Level

I
W
W
1.
i

431011 chem 8 rep 1reccmbinanl.Kls: Activily calculation

TestChemlcallD RCS #Concentrnionslesled sMlcrosomelype

NominallOtal
volume (mL)

,
Aliq Volume (mL)

12/i5l2005:1:50PM

tolalDPMinassaytube
(initial)
164911

164911

o Technician ID

Calculalenmol H,Oformed

TolalDPMcorrecledfor
backgreund(Background

% conversion 10 product Tubes)
31.4 51217

nmol'H,Oformed
0.0630

used In assay Incubation
lube (mL) assay (mglmL) lime (mln)

0,005 ~r
i
.¡
úJ-"a-"
-"

eslrogenformedlmg
proleinlmin

0,4000

0,0590
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Assa Date # Concentrations tested
Replicate

# Rep 1

rD "U

~ a.-~.
CD CD=('
CD .-

ZaID8/18/2005 RC8

Control Type Portion Average SD

Full activitv Beninninn 0.4027 0.0038

Full activitv End 0,3829 0,0117

Full activity Overall 0,3928 0,0134

Backaround Beninninn -0.0001 0.000101059

Backaround End 0,0001 3,94294E-05

Backaround Overall 0,0000 0.000104311

Positive Beninninn 0,1903 0,0021

Positive End 0.1755 0,0014

Positive Overall 0,1829 0.0087

Neaative Be inninn 0,3678 0,0065

Neaative End 0.3496 0,0116

Neçiative Overall 0.3587 0.0130

I
W.to
i

Test Substance Level Renlicate rtest substancel M Loortest substancel Activitv
RC8 1 1 l,OOE-04 -4.00 0,0651
RC8 1 2 1.00E-04 -4,00 0,0576
RC8 1 3 1.00E-04 -4.00 0,0466
RC8 2 1 1,OOE-05 -5.00 0.1147
RC8 2 2 l,OOE-05 -5.00 0,1141
RC8 2 3 l,OOE-05 -5,00 0.1144
RC8 3 1 5,OOE-06 -5,30 0.1793
RC8 3 2 5,OOE-06 -5,30 0,1773
RC8 3 3 5.00E-06 -5,30 0.1705
RC8 4 1 1,OOE-06 -6,00 0.3051
RC8 4 2 1 ,OOE-06 -6.00 0,3092
RC8 4 3 l,OOE-06 -6.00 0,3100
RC8 5 1 l,OOE-07 -7,00 0.3750
RC8 5 2 1.00E-07 -7,00 0.3743
RC8 5 3 l,OOE-07 -7,00 0.3838
RC8 6 1 1.00E-08 -8,00 0.3851
RC8 6 2 1,OOE-08 -8.00 0.3694
RC8 6 3 1 ,OOE-08 -8.00 0,3868
RC8 7 1 l,OOE-09 -9,00 0.3911
RC8 7 2 l,OOE-09 -9.00 0,3914
RC8 7 3 1.00E-09 -9.00 0,4002
RC8 8 1 1,OOE-10 -1000 0,3800
RC8 8 2 l,OOE-l0 -10.00 0,3853
RC8 8 3 l,OOE-l0 -10.00 0,3855

431011 chern B rep 1 recombinant.xls
Results Summary

Microsome
B type Recombinant Microsome tD a Technician ID JG

Percent of control values
Log(test Renlicate

.evel )slancel I 1 -T 2 3
1 -4.00 16,58 14.65 11.86
2 -5,00 29.21 29.04 29,11
3 -5,30 45,63 45.14 43.40
4 -6,00 7767 78,70 78,91
5 -7,00 95.46 95,30 97,69
6 -8,00 98,04 94,03 98.48
7 -9,00 99.56 99.65 101.7
8 -10.00 96.74 98,10 98,14

12/15/2005
1:50 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/29/2005 ChemicallD RC 8

# Concentrations
tested 8

ID JG Replicate # Reo;2 Microsome tvoe Microsome ID

431011 chem 8 rep 2recombinanL.xls
Title page 12/15/2005; 1:51 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0200
0.0202
0.0199
0,0199
0,0201

DPM/Aliq.
64716.17
67135.36
66261,05
66071,05
67801.89

DPM/g
soln.

3235809
3323533
3329701
3320153
3373228

Average DPM/g soln
SD
CV

3316485
49916

1,51

uCi/q soln 1.494

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor (ASDN) in solution (l1g/mL)

1000,00
10,00
1,00

Calculation of concentration non radio labeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln,

8.2891 9

4.6697 9

0,563354 uq/q

Calculation of Substrate Solution Specific Activity

1) Calculate I1g ¡3H)ASDN/g soln. = 0,01691 l1.g/g soln.

I1g/g soln.
a, I1Ci/g soin
b, Specific activity of ( H)ASDN (I1Ci/mmol)
c, Molecular wt of ASDN (mg/mmol)

1.494
25300000

286.

Formula=a/b*c

2) Calculate total I1g ASDN/g soln.

I1g ASDN/g soln,= I1g cold ASDN/g soln. + I1g ¡3H)ASDN/g soln.

0.563354 + 0.01691
0.580266 I1g ASDN/g soln.

3) Calculate Solution Specific Activity

= (I1Ci/g soln,)/(l1g ASDN/g soln.)
2.575 I1Ci/l1g ASDN

1636908 dpm/nmol

431011 chem 8 rep 2recombinant.xls;
Substrate Specific Activity

12/15/2005;
1:51 PM 20f8
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Test
Assay Date 8/29/2005 Chemical ID RC 8

ID JG Replicate # Rep2

Standards: ~ Q. 0.05
0,600 0,34 0,142
0,619 0,364 0,143
0,610 0,365 0.143

Samples: lQ jQ mlcrosomes
0,056 0,296 0.049
0.050 0.297 0.058

0,051

SId mg Protein ¡.l Standard
per III Used

200 0,00025 200
200 0,00013 200

1000 0,00005 200
1000 0.00003 200
1000 0,00001 200
1000 0,00001 200

Blank 0.027

tested

OJ 1J
:E ë3

ro ro'=0
CD ..

Zo

Q
0,028
0.027
0,027

8SA)
25

°
Total volume of
stock (ml) Protein stock ID

~i
,.t

VJ--a----

Microsome type Recombinant Microsome ID

100

concentration Volume of
(mg/ml) stock used

0.25 200
0,125

0,05
0.025

0,01

0.005

mg Protein A"w A.dj Curve
Measured Output Variables Regression results

0,0500 0,610 0,583 0,0486 m, b 0.083 0.000
0,0250 0,358 0,331 0.0276 sem. $eb 0,003 0,001

0,0100 0,143 0,115 0,0097 r. sey 0.995 0,002
0,0050 0,084 0.056 0.0047 F, df 789 4
0.0020 0.046 0.019 0.0016 sSreii.ssresid 0,002 0,000
0.0010 0.036 0,009 0,0008

Regression results are calculated using the function
r'= 0.995 L1NEST
m= 0,083
b= 0,000

I
VJ.t Final vol. 
VJ mg protein III diluted Diluted usomes mg protein/Ill
i

A.w Aaclj measured ~SOMES prep, (~L) (~L) Prep. average mg/Ill mg/ml
10 0,056 0,029 0.002 200 1 1 0,000 0,000 0,011
10 0.050 0.023 0,002 200 1 1 0.000
10 1 1

100 0,296 0,269 0.022 200 1 0,000 0,000 0,113
100 0.297 0,270 0,023 200 1 0.000
100

0.049 0.022 0.002 200 0,006 0,007 6,607
0.058 0,031 0,003 200 0,008
0.051 0.023 0.002 200 0,006

431011 chem 8 rep 2recombinant.xls;
Protein - 6 point curve

12/15/2005;
1:51 PM
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Test
Assay Date 8/29/2005 ChemicallD RC a tested

OJ "'

~ a-~.
CD CD= ()
CD -

Zo

Iv..l.l
I

Total volume of
BSA) stock (mL) Protein stock ID

25 10b

Samples: 100 mÎcrosomes
0,296 0,049
0,297 0,058

0,051

concentration Volume of

(mg/mL) stock used SId mg Protein )JL Standard mg Protein Araw Aadi Curve
per )JL Used Measured Output Variables Regression results

0,25 200 200 0,00025 200 0,0500 0.610 0,583 0.0439 m, b 0.074 0.001
0,125 100 200 0,00013 200 0.0250 0,358 0.331 0,0252 sem, seb 0.002 0,000
0,05 200 1000 0,00005 200 0,0100 0,143 0,115 0,0093 r ,sey 0,998 0.000

0.025 1000 0,00003 200 0.0050 0,084 0,056 0.0049 F, df 1610 3
0,01 1000 0,00001 200 0.0020 0,046 0.019 0.0021 sSreii' SS'esid 0.000 0,000

0.005 1000 0,00001 200 0,0010 0,036 0.009 0,0014
Regression results are calculated using the function

Blank 0,027 r'= 0,998 L1NEST
0.074

b= 0,001

Final vol.
mg protein )JL diluted Di! uted usomes mg protein/)JL

Am. A'ldj measured ~SOMES prep, (~L) (~L) Prep. average mg/)JL mg/mL

10 0.056 0,029 0,003 200 1 1 0.000 0,000 0.013
10 0,050 0,023 0.002 200 1 1 0,000
10 1 1

100 0,296 0.269 0,021 200 1 1 0,000 0,000 0,103
100 0.297 0,270 0,021 200 1 1 0,000
100

0.049 0,022 0,002 200 114 0.007 0,008 8.073
0,058 0,031 0.003 200 114 0,009
0,051 0,023 0.002 200 114 0,008

~r
i.l

úJ-ia-i-i

431011 chern 8 rep 2recombinant.xls:
Protein - 5 point curve

12/15/2005;
1:51 PM
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Test
Assay Date 8/29/2005 ChemicallD RC 8 tested 8

10 JG Replicate # Rep 2 Microsome tVOB Recombinant Microsome 10

Standards: 1,5
Protein stock
(mg/10 mL) Protein stock 101 0.75 0.5 0,25 0,13 Blk

Samples:

mg Protein III Standard mg Protein A,w Aadj Curve
per ilL Used Measured Output Variables

0.00000 25 0,0000 m,b
0,00000 25 0.0000 sem i seb
0.00000 25 0,0000 r, sey
0,00000 25 0,0000 F, dl
0,00000 25 0,0000 SSreg,SSresid
0.00000 25 0, 0000

i
Blank .i~W

.¡ m~Vl
b=i

A,w

mg protein
measured

ilL diluted

IlSOMES prep, (ilL)

Final vol.
Diluled usomes

(ilL) average mg/IlL mg/mL
mg protein/Ill

Prep.Aadj,

431011 chem 8 rep 2recombinant.xis:
Protein

12/15/2005;
1:51 PM

OJ "U

~ a
CD Cõ'=C'
CD .-

Z
o

~r
i
.¡
W-"o-"
-"

Regression results

Regression results are calculated using the function
L1NEST
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Assa Date

Chemical
8/29/2005 ID RC 8

Replicate
# Re 2

OJ ""
~ a
CD ro'=0
CD .-

Zo# Concentrations
tesled

Microsome Dilution Details

Dilution A OJ1a ml microsome Stock used
69.814 ml total volume

612.4035 dilution faclor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

612.4035 total dilution factor

8,073
0,013182

Protein Concentration (stock microsomes, mg/ml):
Protein Concentration dilution added to assa ,m ImL :

I
W.t0\
i

431011 chem 8 rep 2recombinant.xls
Microsome & Chemical Dilutions

Microsome
type Microsome ID

Test Chemical Concentrations
Level Final Concentration Ml

1 ..4,OOE;oa
2 .1.ÖåE'05
3 5,OOE'06
4 2,50E-06
S 1,OOE-06
6 1WOE,07
7 1 ,'OOE'08
8 100E-10

12/15/2005
1:51 PM

° Technician ID JG
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Tiist Chemical 10 RC a Microsome 10 Replica\e## Concentrntionsliisled 8 Microsomelype

Sample 10

Samplelype
Fiillactv. control

Nominallotal
voliime(mL)

,
Replica\elLevel

,

o Technician IQ

C;;lculate%lurno~r Calculate nmol H:rO formed

nmol "H,O lormiid
0,0610

microsomes
used in assay

!iibe(mL)
,
,

Incubation
assay (mglmL) time(mln)
0.007 15

"
15"

totaloPMinassaylube
(inl!lal) % ccnverslon to product
331648 30.17

TOlal QPM correced for
backgroumi(Backgroiind

Tubes)
99791

33164 78864 0,007

0,0089

I 331648
W.t

331648-.
I

331648

331648

331648

331648

84099

331648

39794.38

402'1,73
,

"
,.,

431011 cnem a rep 2recombinanl.ls; Ac~vity calculallon '211S1005~ 1:51 PM

OJ "'

~ a
Cõ Ciï= ()
(1 -

Za
estrogenfornedlmg

proteinlmin
0.3083 ~ï
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Assay Date 10 # Concentrations tested
Replicate
# Rep2

OJ ìJ
~.Q.
CD CD
= C)
CD .-

Zo8/29/2005 RC8

Control Type Portion Averane SO

Full activity Beninninn 0.2998 0.0120

Full activity End 0.2614 0.0030

FuJI activity Overall 0.2806 0.0233

Backçiround Beninninn 0,0000 8.68598E-05

Backçiround End 0,0000 6.42273E-06

Backaround Overall 0.0000 5.383E-05

Positive Beoinnina 0,1471 0,0099

Positive End 0.1251 0,0030

Positive Overall 0,1361 0.0140

Neaative Beainnina 0.2805 0,0010

Neaative End 0,2487 0,0071

Neaative Overall 0.2646 0.0188

I
W.t
00
I

Test Substance Level Replicate (test substance) M Loartest substancel Activitv
RC8 1 1 1.00E-04 -4,00 0,0483
RC8 1 2 l,OOE-04 -4,00 0.0279
RC8 1 3 1,OOE-04 -4,00 0.0450
RC8 2 1 1.00E-05 -5.00 0,0890
RC8 2 2 1.00E-D5 -5.00 0,0884
RC8 2 3 l,OOE-05 -5,00 0.0854
RC8 3 1 5,OOE-06 -5,30 0,1234
RC8 3 2 5,OOE-06 -5,30 0.1240
RC8 3 3 5,OOE-06 -5,30 0,1186
RC8 4 1 2.50E-06 -5.60 0,1700
RC8 4 2 2,50E-D6 -5.60 0,1680
RC8 4 3 2,50E-06 -5,60 0.1646
RC8 5 1 l,OOE-06 -6,00 0.2105
RC8 5 2 1.00E-06 -6,00 0,2118
RC8 5 3 1.00E-06 -6.00 0,2116
RC8 6 1 1,OOE-07 -7.00 0,2604
RC8 6 2 1,OOE-07 -7.00 0.2592
RC8 6 3 l,OOE-07 -7,00 0.2598
RC8 7 1 1,OOE-08 -8.00 0,2508
RC 8 7 2 1.00E-08 -8.00 0,2600
RC8 7 3 1.00E-08 -8.00 0,2607
RC8 8 1 1,OOE-10 -10,00 0.2450
RC8 8 2 l,OOE-l0 -10,00 0.2476
RC8 8 3 1,OOE-10 -10,00 0,2503

431011 chem 8 rep 2recombinantxls
Results Summary

Microsome
8 type Recombinant Microsome JD o Technician ID JG

Percent of control values
Laglte5t Re licate

.evel )5tancel I 1 2 3
1 -4.00 17.20 9.95 16,04
2 -5,00 31.3 31.51 30.44
3 -5.30 43,97 44.19 42.25
4 -5,60 60.60 59,88 58,66
5 -6,00 75,01 75.49 75.42
6 -7.00 92.80 92,36 92,60
7 -8,00 89.37 92.66 92,92
8 -10.00 87.32 88,24 89,19

12/15/2005
1:51 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 8/31/2005 Chemical 10 Re8

# Concentrations
tested 8

ID JG Replicate # Rep3 Microsome type Microsome 10

431011 chem 8 rep 3recombinant.xls
Title page 12/15/2005; 1 :52 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

DPM/Aliq.
31822.08
32473.87
32677.33
32663,61
32799.48

DPM/g
soln.
1583188
1615615
1633867
1609045
1623737

Average DPM/g soln
SD
CV

1613090
19117

1.19

Ci/ soln 0.727

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor

100

10

(ASDN) in solution (~g/mL)
1040.00

10.40
1,04

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln,

Calculation of Substrate Solution Specific Activity

1) Calculate ~g ('H)ASDN/g soln, = 0.00823 ~g/g soin,
~g/g soln,

a, ~Ci/g soln
b, Specific activity of ( H)ASDN (¡iCi/mmol)
c, Molecuiar wt of ASDN (mg/mmol)

0,727
25300000

286.4

Formula=a/b*c

2) Calculate total ~g ASDN/g soln

~g ASDN/g soln,= ~g cold ASDN/g soln + ~g ('H1ASDN/g soln

0.583241 + 0,00823
0,591466 ~g ASDN/g soln,

3) Caiculate Solution Specific Activity

= (~Ci/g soln,)/(~g ASDN/g soln,)
1.229 ~Ci/~g ASDN

781092 dpm/nmol

431011 chem 8 rep 3recombinant.xls;
Substrate Specific Activity

12/15/2005;
1:52 PM 2 of 8
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Test
Assay Date 8/31/2005 ChemicallD ReS tested

ID JG Replicate # Rep3 Microsome tvpe Recombinant Microsome ID

Total volume of
Standards: 0.25 QJ QÆ QÆ 0,01 = Q BSA) stock (ml) Protein stock ID

0'470 0,322 0,137 M87 0,054 0,044 0.038 25 100
0'474 o,ioo 0,127 0,090 0,054 0,044 0,039
0,460 0,323 0,130 0.093 0:057 0,041 0.039

Samples:

concentration Volume of

(mg/mL) stock used Std mg Protein ¡iL Standard mg Protein A.. Aadj Curve
per¡iL Used Measured Output Variables Regression results

0,25 200 200 0,00025 200 0,0500 0.468 0.430 0,0469 m, b 0.110 -0,001
0,125 100 200 0,00013 200 0,0250 0.315 0.271 0.0300 sem, seb 0,008 0.002
0,05 20D 1000 0,00005 200 0,0100 0.131 0,093 0,0097 r, sey 0,980 0,003

0.025 100 1000 0.00003 200 0.0050 0.090 0.052 0.0052 F, df 195 4
0,01 40 1000 0,00001 200 0,0020 0.055 0.017 0,0013 SSreg. sSresid 0,002 0,000

0.005 20 1000 0.00001 200 0.0010 0,043 0,005 0,0000
Regression results are calculated using the function

Blank 0,038 r'= 0.980 L1NEST
m= 0.110
b= -0,001

OJ ïJ
~ a
Cõ (¡l=ci
CD -

Zo

~i
i.¡

ú)..a....

I
W
V'..

mg protein ¡.L dilutedi
A.. Aadj measured ~SOMES

10 0.061 0,022 0,002 200
10 0,066 0,028 0.003 200
10

100 0,230 0.191 0,021 200
100 0,224 0.185 0.020 200
100

0,056 0.018 0.001 200
0.061 0.022 0.002 200
0.054 0.D5 0.001 200

Final vol.
Diluted usomes

(~L)
1

mg protein/ilL
Prep.

0,000
0.000

average mg/¡iL mg/mL

0.000 0.011

0,000
0,000

0,000 0,101

69814
69814

0,004
0,006
0.003

0,005 4,535

431011 chem 8 rep 3recombinant.xls;
Protein - 6 point curve

12/15/2005;
1:52 PM
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Test
Assay Date 8/31/2005 Chemical 10 Re8 tested

ID JG Replicate # Rep3 Microsome tvpe Recombinant Microsome 10 °
Total volume of

Standards: 0,125 0,05 0,025 0.Q Q BSA) stock (mLl Protein stock 10
0.322 0,137 0,087 0,054 0,038 25 100
0.300 0,127 0,090 0,054 0.039

0.460 0,323 0,130 0,093 0,057 0,041 0,039

Samples: 1Q microsomes
0,230 0,056
0.224

concentration Volume of
(m9/mL) stock used SId mg Protein j.L Standard mg Protein A.w Aadj Curve

perjlL Used Measured Output Variables Regression results
0.25 200 200 0,00025 200 0,0500 0.468 0.430 0,0388 m,b 0.089 0.001

0,125 100 200 0.00013 200 0,0250 0.315 0.277 0.0253 sem. seb 0,003 0.000
0,05 200 1000 0.00005 200 0,0100 0.131 0.093 0.0090 r. sey 0,997 0,001

0.025 100 1000 0,00003 200 0,0050 0,090 0,052 0,0053 F, df 865 3
0,01 40 1000 0.00001 200 0,0020 0.055 0.017 0.0022 sSre¡p sSresid 0.000 0,000

0,005 20 1000 0,00001 200 0.0010 0.043 0.005 0,0012
Regression results are calculated using the function

Blank 0,038 r'= 0,997 L1NEST
0,089

b= 0.001
I

W
Vi

Final vol.tv mg protein j.L diluted Diluted usomes mg protein/j.LI
A.w Aadj measured ~SOMES prep, (~L) (~L) Prep. average mg/j.L mg/mL

10 0,061 0,022 0,003 200 1 1 0.000 0.000 0.Q5
10 0.066 0.028 0,003 200 1 0,000
10 1

100 0.230 0.191 0.018 200 1 0.000 0,000 0,087
100 0.224 0,185 0.017 200 1 0,000
100

0.056 0.018 0.002 200 0.007 0,007 7,306
0,061 0,022 0,003 200 0,008
0,054 0,015 0.002 200 0.006

lJ "U

~ ë3
Cõ Cõ'= ()
CD ..

Zo

~r
i.t

W..o....

431011 chem 8 rep 3recombinant.xls;
Protein ~ 5 point curve

12/15/2005;
1:52 PM
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Test
Assay Date 813112005 ChemicallD RC8 tested 8

10 JG Microsome tyoeReplicate # Rep3 Recombinant Microsome 10

Standards: i2
Protein stock
(mg110 mL) Protein stock 101 0.75 0.5 0.25 0.13 Blk

Samples:

mg Protein ¡iL Standard mg Protein AffW Aadj Curve
per¡il Used Measured Output Variables

0,00000 25 0,0000 m,b
0,00000 25 0,0000 semi seb
0,00000 25 0,0000 r, sey
0,00000 25 0,0000 F, df
0,00000 25 0.0000 SSreg. sSresid
0,00000 25 0,0000

i
Blank ,i=\.

Vi m=\.
b=i

Araw

mg protein
measured

¡iL diluted

¡iSOMES prep. (¡il)

Final vol.
Diluted usomes

(¡iL) average mgl¡il mglml
mg proteinl¡iL

Prep,Aadj.

431011 chem 8 rep 3recombinant.xls;
Protein

1211512005;
1:52 PM
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Regression results

Regression resulls are calculated using the function
L1NEST

m
"U~
()0
3-..
OJ0.-
z
9
O'
CO
i

~
Ia..
ia

5 of8 '"
W



Assa Date

Chemical
8/31/2005 i D RC8

# Concentrations
tested

Microsome
8 type Microsome ID o Technician ID JG

Replicale
# Rep3

OJ "U

~ e3
roCO"
=C1
CD -

Zo

NA

mL microsome Dilution Bused
ml total volume
dilution factor

Test Chemical Concentrations
Level Final ConcentratioñTMf

1 t,OOE'04
2 1.00E'05
3 5,OOE-05
4 2.50E-06
5 1,OOE'06
6 l'OriF'OT
7 1:00E'08
8 1 ,OOE-1 0 

~r
i.t

úJ-"o-"
-"

Microsome Dilution Details

Dilution A 0.114 mL microsome Stock used
69,814 mL total volume

612.4035 dilution factor

Dil ution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable)

612.4035 lotal dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

7,306
0,01193

I
W
Vl.t
i

431011 chern 8 rep 3recombinant.xls
Microsome & Chemical Dilutions

12/15/2005
1:52 PM Page 6 of 8
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SamplelD

Replicale#

Samplelype
Fulladivi control

Replicaleilevel
,

Positiveconjrol

N aliveConlrol

I
W
Vi
Vi
i

431011 chem Brep3recombinanbls;Aclivilycalculalion

TeslChemicallO RCB #Ccnceni",iionstesled 8 Microsomsiype

CalculaieOPMinaqueousporlionaflereldc\ion

Nominaliolal
volume (mL)

2
DPM/mL Ave DPMlmL TolalDPM
21269,32 21282,12 42564.24
21294.9"
21641.2 21465,02 42930.04
21288.22
18985.56 18963,33 37926,66
18941.1

19679.12 19503A6
19327.8

89.6
64.66
73.04
71,56
67.68
"..

11210,02

20631,28

20090.46 401 BO.92

MicrosomelD o TecMlcianID

Calculate % lurnover

IotalDPMinassaytube
(Inillal) % conversion 10 product
161309 26.39

5,57

25.58

Calculale nmol H~O formfl

ToialOPMcorrecedfor
:iaokground(Background

Tubes)
42405

nmol"H¡Oformed
0,0543

microoomes
usedlna&y

lube (mL)

0.0432

eSlrCQnformed/mg
prole;nfmin

0.3034

CD "U
~ ë3
Ci CD'= ()
CD ~
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Assay Date # Concentrations tested
Replicate
# Rep3

OJ "U

~ a
CD OJ= ()
CD ..

Za8/31/2005 ID RC8

Control Type Portion Average SD

Full activitv Beninninn 0,3047 0.0019

Full activitv End 0,2741 0,0055

Full activitv Overall 0.2894 0,0180

Backaround Be innino -0,0001 4,88683E-05

Backoround End 0.0001 2.55977E-05

Backaround Overall 0.0000 8,5386E-05

Positive Beainnino 0,1569 0.0033

Positive End 0.1432 0,0023

Positive Overall 0.1501 0,0082

Neoative Beainnino 0,2502 0.0024

Neoative End 0.2305 0,0087

Neoative Overall 0,2404 0,0125

I
W
Vl0\
i

Test Substance Level Replicate ftest substancel M Lonrtest substancel Activity
RC8 1 1 1,OOE-04 -4.00 0,0632
RC8 1 2 1,OOE-04 -4.00 0.0387
RCS 1 3 1.00E-04 -4.00 0,0492
RC8 2 1 1.00E-05 -5,00 0,0846
RC8 2 2 1,OOE-05 -5.00 0.0876
RC8 2 3 1.00E-05 -5,00 0,0924
RC8 3 1 5,OOE-06 -5.30 0,1388
RC8 3 2 5.00E-06 -5,30 0,1431
RC8 3 3 5,OOE-06 -5,30 0,1378
RC8 4 1 2.50E-06 -5.60 0,1800
RC8 4 2 2,50E-06 -5,60 0,1898
RC8 4 3 2.50E-06 -5,60 0.1869
RC8 5 1 1.00E-06 -6,00 0,2316
RC8 5 2 1.00E-06 -6.00 0,2413
RC8 5 3 1,OOE-06 -6,00 0,2403
RC8 6 1 1,OOE-07 -7,00 0,2851
RC8 6 2 1,OOE-07 -7,00 0.2941
RC8 6 3 1,OOE-07 -7,00 0.2851
RC8 7 1 1.00E-08 -8,00 0,2863
RC8 7 2 1.00E-08 -8,00 0,2879
RC8 7 3 1.00E-08 -8,00 0,2813
RC8 8 1 1,OOE-10 -10.00 0.2314
RC8 8 2 1,OOE-10 -10,00 0,2381
RC8 8 3 1,OOE-10 -1000 0,2310

431011 chem 8 rep 3recombinant.xls
Results Summary

Microsome
8 type Recombinant Microsome ID o Technician ID JG

Percent of control values
Log!test I RenJicate

_evel ,stancel r- 1 2 3
1 -4,00 21,83 13,38 16.99
2 -5.00 29.22 30.26 31,94
3 -5,30 47.96 49,45 47,61
4 -5,60 62,21 65,57 64.60
5 -6,00 80.04 83.38 83,05
6 -7.00 98.53 101,62 98,51
7 -8,00 98.95 99.47 97,21
8 -1000 79,96 82,28 79,84

12/15/2005
1:52 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/2/2005 ChemicallD'IRC9

# Concentrations
tested 8

ID TNB Replicate #Rèo 1 Microsome tvoe Microsome ID

431011 chem 9 rep 1 recombinant.xls
Title page 12/15/2005; 1:53 PM Page 1 of 8

-357-



Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0,0201
0,0202
0,0201
0,0200
0:0201

DPM/Aliq.
DPM/g
soln.
1865843
1815186
1839172
1839284
1808983

Average DPM/g soln
SD
CV

1833693
22627

1,23

Ci/ soln 0.826

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor (ASDN) in solution (flg/mL)

1000.00
10,00
1,00

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln

Calculation of Substrate Solution Specific Activity

1) Calculate fl9 lH)ASDN/g soln, = 0,00935 fl9/9 soln,
fl9/9 soln,

a, flCi/g soln
b, Specific activity of ( HIASDN (flCi/mmol)
c. Molecular wi of ASDN (mg/mmol)

0,826
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln,

fl9 ASDN/g soln,= fl9 cold ASDN/g soln, + fl9 lH)ASDN/g soln,

0,564590 + 0,00935
0,573940 fl9 ASDN/g soln,

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln.)
1.439 flCi/¡..9 ASDN

915025 dpm/nmol

431011 chem 9 rep 1 recombinant.xls;
Substrate Specific Activity

12/15/2005;
1 :53 PM 2 of 8
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Test
Assay Date 9/212005 ChemicallD RC9 tested

OJ "U

~ Ô
Cõ Ciï= ()
C1 ..

Zo
ID TNB Replicate # Rep 1 Microsome tvpe Recombinant Microsome 10

Standards: li
0.364
0,369
0,377

Q
0,043
0.037
0,038

BSA)
25

°

Total volume of
stock (mL) Protein stock 10

~r
i.i

W..a....

100

Samples: 1Q
0,067
0.061

100
0,289
0.290

microsomes
0,060
0.064
0,057

concentration Volume of
(m91mL) stock used SId mg Protein jlL Standard mg Protein A,.w Aadj Curve

per ilL Used Measured Output Variables Regression results
0,25 200 200 0.00025 200 0,0500 0,607 0.568 0.0482 m, b 0,084 0.001

0.125 100 200 0,00013 200 0.0250 0,370 0,331 0,0265 sem, seb 0.004 0,001
0,05 1000 0.00005 200 0,0100 0.133 0,094 0.0087 r. sey 0.990 0,002

0.025 0,00003 200 0.0050 0.081 0,042 0,0043 F, df 412 40.0 0.00001 200 0,0020 0,055 0,016 0,0021 SSreg. SSrflsid 0.002 0,000
0.005 20 0,00001 200 0,0010 0,043 0,004 0,0012

Regression results are calculated using the function
Blank 0,039 r'= 0,990 L1NEST

m= 0,084
b= 0,001

i
W
Vl

Final vol.'- mg protein )JL diluted Diluted usomes mg protein/j.Li
Araw Aadi measured ~SOMES prep, (~L) (~L) Prep. average mg/JlL mg/mL

10 0,067 0,028 0,003 200 1 1 0,000 0,000 0.05
10 0.061 0.022 0.003 200 1 1 0,000
10 1 1

100 0.289 0.250 0,022 200 1 1 0.000 0,000 0.109
100 0,290 0,251 0,022 200 1 1 0.000
100

0.060 0,021 0.003 200 114 69814 0.008 0.008 7.970
0.064 0.025 0.003 200 114 69814 0.009
0.057 0.018 0,002 200 114 69814 0.007

431011 chem 9 rep 1recombinant.xls;
Protein - 6 point curve

1211512005;
1:53 PM
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tested

OJ "U

2t a
CD ro'= ()
CD ..

Zo
Test

Assay Date 9/2/2005 Chemical to Re9

ID TNB Replicate # Rep 1

Standards: 0,25 Q. Q.
0.608 0,364 0:131
0.610 0.369 0.132
0.602 0,377 0.135

Samples: 1Q 100 microsomes
0,067 0.289 0,060
0.061 0.290 0,064

0:057

concentration Volume of
(m9/mL) stock used SId mg Protein l.L Standard

per l.L Used
0.25 200 200 0.00025 200

0.125 100 200 0,00013 200
0,05 200 1000 0.00005 200

0.025 tOOO 0,00003 200
0,01 1000 0.00001 200

0,005 1000 0,00001 200

Blank 0,039

0.025 Q; Q. Q
0.080 0,052 0.040 0,043
0,080 0.056 0.046 0.037
0.083 0,056 0:042 0.038

BSA)
25

Total volume of
stock (mL) Protein stock 10

~r
i.t

úJ..a....

Microsome t pe Recombinant Microsome 10

100

mg Protein A". Aadj Curve
Measured Output Variables Regression results

0,0500 0,607 0,568 0.0426 m, b 0.072 0.002
0.0250 0,370 0.331 0,0255 sem, seb 0,004 0,001
0,0100 0,133 0,094 0.0083 r,sey 0.989 0.001
0,0050 0.081 0,042 0,0046 F, df 262 3
0,0020 0.055 0,016 0.0027 SSreg, sSrl!sid 0.000 0.000
0.0010 0.043 0,004 0,0019

Regression results are calculated using the function
r'= 0,989 L1NEST
m= 0.072
b= 0.002

I
W
0\ Final vol.a mg protein l.L diluted Diluted usomes mg protein/l.Li

A"w Aadj measured ~SOMES prep. (~L) Prep. average mg/l.L mg/mL
10 0.067 0,028 0.004 200 1 0.000 0,000 0,017
10 0.061 0,022 0,003 200 1 0.000
10

100 0,289 0.250 0.020 200 0.000 0,000 0,098
100 0.290 0,251 0,020 200 0,000
100

0,060 0,021 0.003 200 0.009 0,010 9.528
0,064 0,025 0.003 200 0.010
0.057 0.018 0,003 200 0.009

431011 chem 9 rep 1recombinant.xls;
Protein - 5 point curve

12/15/2005;
1:53 PM
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Test
Assay Date 9'2/2005 Chemical 10 RC9 tested 8

10 TNB Replicate # Rep 1 Microsome type Recombinant Microsome 10 0

Protem stock
Standards: .i 1 0,75 0,5 0,25 0,13 Blk (mg/10 ml) Protein stock 10

Samples:

mg Protein ¡iL Standard mg Protein Araw A.dj Curve
per ¡iL Used Measured Output Variables

0,00000 25 0,0000 m,b
0,00000 25 0,0000 semi seb
0,00000 25 0,0000 r i sey
0,00000 25 0,0000 F, dl
0,00000 25 0.0000 SSreg1SSresid
0,00000 25 0,0000

i
Blank r'=W

0\ m=..
b=i

Araw

mg protein
measured

¡il diluted
¡iSOMES prep, (¡il)

Final vol.
Diluted usomes

(¡iL) average mg/¡iL mg/mL

mg protein/¡iL
Prep,Aadj.

431011 chem 9 rep 1 recombinant.xls;
Protein

12/15/2005;
1:53 PM
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Regression results

Regression results are calculated using the function
L1NEST
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Assa Date
Chemical

9/212005 ID RC9
# Concentrations

tested
Microsome

8 type Microsome 10 o Technician ID TNB
Replicate
# Re 1

(X "U

~ a
CO 'r"= ()
CD ..

Zo

Microsome Dilution Details Test Chemical Concentrations
Level Final Concentration (M

1 t.00E-03
2
3
4
5
6
7
8

~r
i.t

W-"o-"
-"

Dilution A 0,114 mL microsome Stock used
69,'814 mL total volume

612,4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 ml total volume
1 dilulion factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

612.4035 tolal dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL :

9,535
0.01557

I
W
0\N
i

m
"U
);
()o
~"'
OJ

54
zo

431011 chern g rep 1 recombinant.xls
Microsome & Chemical Dilutions

12/15/2005
1:53 PM Page 6 of 8
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TeslClemicallD RC9 MicrosomelD

Calculate ~mol H,O formed

#Co~ce~lralio~s lested a Micrcscmelype

Sample 10

Samplelype
Fullac1ivi control

Nomi~allolal
volume (mL)

,
Replicate/Level

,

Back round control

N aliveCo~In:1

I
W
0\w
i

431011 chern 9 rep 'recombina~t.~ls: Ac~vily calculiiticn 12/1512005: 1:53 PM

Calculale% lurnover

lolalOPMinasayiube
tinilial)
183369

o Technicia~ 10 Replicale# Rep1

OJ "U

~ a..~.
CD CD=0
CD ..

Zo
estrogen/crmed/mii

prcleinlmi~
0.2371 ~r

i.¡
c:..a....

TOlalOPMcorreCledfcr
backliround(Backliround

'Y.conversiontcproduci Tubes)
27.82 50671

nmol"H,Oformmi
0,0554

microsomes
used in assay

tube (mL) assay (mglmL)
, o,ooa
,
,
,
,
,
,

m
"U:t
O0
;:..

" OJ
" Sl15" Z183369 " 0"183369 " .."

0)"" (X
i

::
ia..
ia
Nc:
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Assay Date ID # Concentrations tested9/2/2005 RC9

Control Type Portion Average SD

Full activit Beainnina 0,2388 0.0024

Full activity End 0,2373 0.0004

Full activit Overall 0,2380 0.0017

Backaround BeQinninQ -0.0009 0.000120376

Background End 0.0009 0.002274573

Background OVerall 0,0000 0,001662904

Positive BeQinninQ 0.1236 0,0006

Positive End 0,1127 0,0036

Positive Overall 0,1182 0,0066

Neaative Beainnina 0,2466 0.0026

Neaative End 0,2228 0.0125

Neaative Overall 0,2347 0,0156

Iv.
0\.t
i

Test Substance Level Replicate ftest substancel M Logrtest substance) Activity
RC9 1 1 l,OOE-03 -3.00 0.0054
RC9 1 2 l,OOE-03 -3.00 0.0052
RC9 1 3 1.00E-03 -3.00 0.0078
RC9 2 1 l,OOE-04 -4,00 0,0564
RC9 2 2 1.00E-04 -4,00 0,0593
RC9 2 3 l,OOE-04 -4,00 0.0606
RC9 3 1 1.00E-05 -5.00 0.1467
RC9 3 2 l,OOE-05 -5,00 0.1691
RC9 3 3 l,OOE-05 -5.00 0.1656
RC9 4 1 1.00E-06 -6,00 0,2275
RC9 4 2 1.00E-06 -6.00 0.2222
RC9 4 3 l,OOE-06 -6.00 0.2206
RC9 5 1 1,OOE-07 -7.00 0.2285
RC9 5 2 1,OOE-07 -7.00 0.2335
RC9 5 3 1.00E-07 -7,00 0,2282
RC9 6 1 1,OOE-08 -8.00 0,2478
RC9 6 2 l,OOE-08 -8,00 0,2370
RC9 6 3 l,OOE-08 -8.00 0,2447
RC9 7 1 l,OOE-09 -9.00 0.2459
RC9 7 2 l,OOE-09 -9.00 0.2461
RC9 7 3 1 ,OOE-09 -9.00 0,2444
RC9 8 1 1.00E.l0 -1000 0.2475
RC9 8 2 1.00E-l0 -1000 0,2449
RC9 8 3 l,OOE-l0 -1000 0,2370

431011 chem 9 rep 1 recombinant.xls
Results Summary

Microsome
a type Recombinant Microsome ID o Technician ID TNB

Percent of control values
logfte5t Re Iicate

.evel )stancel 1 2 I 3

1 -3,00 2,27 2.19 3,27
2 -4,00 23,69 24.92 25.44
3 -5,00 61,64 71,02 69,57
4 -6.00 95.57 93.34 92.69
5 -7,00 95,98 98,11 95,87
6 -8.00 104.08 99.54 102.82
7 -9.00 103.28 103.40 102,69
8 -1000 103,96 102.87 99.57

12/15/2005
1:53 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/7/2005 Chemical ID RC.9

# Concentrations
tested , 8

ID TNB Replicate # Reo2 Microsome tvoe Microsome ID

431011 chem 9 rep 2recombinanL.xls
Title page 12/15/2005; 1:54 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0,0199
0.0203
0.0201
0,0202
0,0202

DPM/Aliq.
27485.55
28586.07
28589.92
28892.83
28994.39

DPM/g
soln,
1381183
1408181
1422384
1430338
1435366

Average DPM/g soln
SD
CV

1415490
21757

1.54

iiCilg soln 0,638

Calculation of actual concentration of nonradiolabeled ASDN in solution used to prepare substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor

100

10

(ASDN) in solution (¡.g/mL)
1000,00

10,00
1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.565886 1

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g ¡'H)ASDN/g soln. = 0,00722 ¡.g/g soln.
¡.g/g soln.

a, ¡.Cilg soln
b, Specific activity of ( H)ASDN (¡.Ci/mmol)
c, Molecular wt of ASDN (mg/mmol)

0.638
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln,

¡.g ASDN/g soln,= ¡.g cold ASDN/g soln, + ¡.g ¡'H)ASDN/g soln.

0.565886 + 0,00722
0.573104 ¡.g ASDN/g soln,

3) Calculate Solution Specific Activity

= (¡.Ci/g sOln,)/(¡.g ASDN/g soln,)
1,113 ¡.Ci/¡.g ASDN

707370 dpm/nmol

431011 chem 9 rep 2recombinanl.xls;
Substrate Specific Activity

12/15/2005;
1:54 PM 2 of 8
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Test
Assay Date 9/7/2005 Chemical 10 RC9 tested

OJ "'

~ a
Ci Cii"=a
CD r+

Za

Standards: BSA)
25

o

Total volume of
stock (mL) Protein stock 10

~i
i.iw..a....

to

100

Samples: 100 microsonies
0,283 0,050
0,287 0,051

0.051

concentration Volume of
(mg/mL) stock used SId mg Protein ¡.l Standard mg Protein A~. Aadj Curve

per¡.l Used Measured Output Variables Regression results
0,25 200 200 0,00025 200 0,0500 0.575 0.544 0.0481 m, b 0.087 0,001

0.125 100 200 0.00013 200 0,0250 0.353 0.322 0.0287 sem. seb 0.004 0.001
0,05 200 1000 0,00005 200 0.0100 0,127 0,096 0.0089 r, sey 0,990 0.002

0,025 100 1000 0,00003 200 0.0050 0.05 0,044 0,0044 F, df 382 4
0.01 40 1000 0,00001 200 0,0020 0.045 0.015 0.0018 SSreg, sS'esid 0,002 0,000

0,005 20 1000 0,00001 200 0.0010 0,037 0.007 0.0011
Regression results are calculated using the function

Blank 0.030 r'= 0,990 LiNEST
m= 0.087
b= 0,001

iv.
0\ Final voL-- mg protein ¡.l diluted Diluted usomes mg protein/).li

A.. Äadj. measured ~SOMES Prep. average mg/).l mg/ml
10 0,051 0,021 0,002 200 0.000 0.000 0,012
10 0,053 0.023 0.003 200 0.000
10
100 0,283 0.253 0,023 200 0,000 0,000 0,114
100 0,287 0.257 0.023 200 0.000
100

0,050 0,020 0,002 200 0,007 0.007 7,031
0,051 0.021 0.002 200 0,007
0,051 0,021 0,002 200 0,007

431011 chem g rep 2recombinant.xJs:
Protein - 6 point curve

12/15/2005;
1:54 PM
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TestAssay Date~ ChemicallD RC9 tested

ID TNB Replicate # Rep 2 Microsome tvpe Recombinant Microsome ID 0

Total volume of
Standards: Q BSA) stock (mL) Protein stock ID

0,030 25 100
0,030
0:031

Samples:

concentration Volume of
(mglmL) stock used SId mg Protein j.L Standard mg Protein Araw A.dj Curve

perj.L Used Measured Output Variables Regression results
0.25 200 200 0,00025 200 0,0500 0,575 0,544 0,0420 m, b 0.05 0,001

0.125 100 200 0,00013 200 0,0250 0,353 0,322 0,0254 sem, seb 0,004 0.001
0.05 200 1000 0,00005 200 0,0100 0.127 0,096 0.0086 r. sey 0.991 0.001

0,025 100 1000 0.00003 200 0,0050 0.075 0.044 0.0047 F, df 342 3
0.01 40 1000 0,00001 200 0,0020 0,045 0,015 0,0025 SSreg' SS",sid 0.000 0.000

0.005 20 1000 0,00001 200 0,0010 0,037 0,007 0,0019
Regression results are calculated using the function

Blank 0.030 r'= 0.991 LlNEST
0.075

b= 0.001
i

W
0\

Final vol.00
mg protein j.L diluted Diluted usomes mg protein/j.Li

Am. Aadj measured ~SOMES prep. (~L) (~L) Prep. average mg/¡.L mg/mL
10 0,051 0,021 0,003 200 1 0.000 0,000 0,015
10 0.053 0.023 0,003 200 1 0.000
10

100 0,283 0.253 0.020 200 0.000 0,000 0,102
100 0.287 0.257 0.021 200 0,000
100

0.050 0,020 0.003 200 114 0.009 0,009 8,813
0,051 0,021 0,003 200 114 0,009
0,051 0.021 0,003 200 114 0.009

OJ "U

~ a
CD (D'
= 0ai ..

Zo

~r
i
.¡(;-io-i-i

431011 chem 9 rep 2recombinant.xls;
Protein - 5 point curve

12115/2005:
1:54PM
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Test
Assay Date 9/7/2005 Chemical i 0 RC9 tested

10 TNB Replicate # Rep2 Microsome type Recombinant Microsome 10 0

Protein stock
Standards: 1, 1 0,75 0,5 0.25 0,13 Blk (mg/10 mL) Protein stock 10

Samples:

mg Protein ~l Standard mg Protein A"w A.dj Curve
per~l Used Measured Oulpul Variables

0,00000 25 0,0000 m,b
0,00000 25 0.0000 semi seb
0,00000 25 0,0000 r i sey
0.00000 25 0,0000 F, df
0,00000 25 0,0000 SSreg. sSresid
0,00000 25 0.0000

i
Blank .i=\.

0\ m='-
b=i

Araw

mg protein
measured

~L diluted

~SOMES prep, (~L)

Final vol.
Diluted usomes

(~l) average mg/~l mg/mL
mg protein/~L

Prep,Aadj

431011 chem 9 rep 2recombinant.xls;
Protein

12115'2005;
1:54 PM
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Regression results

Regression resulls are calculaled using the function
L1NEST
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Assa Date
Chemical

9/7/2005 ID RC9
# Concentrations

tested

Microsome Dilution Details

Dilution A 0,114 mL microsome Slock used
69:814 ml total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
mL total volume

1 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
ml total volume
dilution factorNA

612.4035 total dilution factor

8,813
0,014391

Protein Concentration (stock microsomes, mg/ml):
Protein Concentration dilution added to assa ,m /mL:

I
W-.o
i

431011 chem 9 rep 2recombinant.xls
Microsome & Chemical Dilutions

Microsome
8 type Microsome JD

12/15/2005
1:54 PM

o Technician ID TNB
Replicate
# Re 2

i: ""

~ a
íÕ (¡l= ()
CD ..

Zo

~r
i.tc:..a....
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oT~hnidanlD TNB Replicate # 

Calciilale'llurnover Calculate,imol H¡Olormed

Tolal DPM corrected for micresomes
tolal DPM in ass.y tube backgreund(Background used in assay 

(in~iaJ) % conversicn 10 prodiicl Tubes) nmol"HiOformed lube (mL) assay (mglmL) 
141549 21,31 29997 0.0424 0.007

ai ""

~ a
Cõ roO
= 0
CD ..

Zo

TeslChemicallD Re9 BMicrosomelype

Sample 10 Calculale DPM in aqueous porton afterextraClion

Sample tye
Full acliv~ conlrel

Nominallolal
Replicaleilevel voiume (mL) Aliq Volume (mL)

2

Ne aliveConlrel

I
W-...
i

431011 chem9rep2reomtiinant,Xls: Activitycalculalion i211512005:1:54PM

eSlro(/enformed/m(/
pr01einlmin

0.196 ~r
i.ic...o....

2.78

0.0231

0,0053

m
"";t
O0::141549 ..

141549 õ30
0,1742 ..

Z
~

141549 ai
o:
i

~
I0..
,0~c.



Assay Date 10 # Concentrations tested
Replicate

# Rep 2

ll "U

~ Ò
ro 'e"

~ $1
zo9/7/2005 RC9

Control Tvoe Portion Averaoe SO

Full activitv Beninninn 0.1955 0.0014

Full activity End 0.1853 0.0030

Full activity Overall 0.1904 0.0062

Backqround Beninninn 0,0000 0.000446785

Backoround End 0.0000 0,000159023

Backo round OVerall 0.0000 0,000273817

Positive Beninninn 0,1078 0,0002

Positive End 0.1024 0,0002

Positive Overall 0.1051 0.0031

Neaatjve Beainnjna 0.1871 0.0003

Necative End 0.1763 0.0010

Neaative Overall 0,1817 0,0062

Iv...
tv
i

Test Substance Level Replicate 'test substancel M Loortest substancel Activitv
RC9 1 1 l,OOE-03 -3.00 0,0079
RC9 1 2 1.00E-03 -3,00 0.0061
RC9 1 3 l,OOE-03 -3.00 0,0058
RC9 2 1 3.00E-04 -3,52 0.0231
RC9 2 2 3.00E-04 -3,52 0.0246
RC9 2 3 3,OOE-04 -3.52 0,0228
RC9 3 1 1.00E-04 -4.00 0,0514
RC9 3 2 l,OOE-04 -4,00 0.0586
RC9 3 3 l,OOE-04 -4.00 0,0525
RC9 4 1 3,OOE-05 -4.52 0,0955
RC9 4 2 3,OOE-05 -4,52 0.1132
RC9 4 3 3,OOE-05 -4,52 0.1181
RC9 5 1 1.00E-05 -5,00 0,1118
RC9 5 2 1.00E-05 -5,00 0.1331
RC9 5 3 1.00E-05 -5,00 0.1475
RC9 6 1 3.00E-06 -5,52 0.1585
RC9 6 2 3,OOE-06 -5.52 0,1630
RC9 6 3 3,OOE-06 -5.52 0,1659
RC9 7 1 1.00E-06 -6,00 0,1840
RC9 7 2 1.00E-06 -6,00 0.1746
RC9 7 3 1.00E-06 -6,00 0.1742
RC9 8 1 l,OOE-08 -8.00 0,1877
RC9 8 2 l,OOE-08 -8.00 0,1864
RC9 8 3 l,OOE-08 -8,00 0,1897

431011 chern 9 rep 2recombinant.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 o Technician 10 TNB

Percent of control values
Logltest Re licate

_evel istance 1 r 1 2 3
1 -3,00 4.12 3.21 3,06
2 -3.52 12.13 12,95 12.00
3 -4,00 27.01 30,78 27,55
4 -4,52 50,14 59.44 62,02
5 -5.00 58,71 69.90 77 50
6 -5.52 83,25 85,60 87.16
7 -6.00 96,65 91,70 91.50
8 -8,00 98.61 97,92 99,64

12/15/2005
1:54PM

:?r
i..c...a....
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/9/2005 ChemicallD RC9

# Concentrations

tested 8

ID Replicate # Re Microsome t e Microsome ID

431011 chem 9 rep 3recombinanL.xls
Title page 12/15/2005; 1 :55 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4
5

DPM/Aliq,
36051.51
37130.69
36549.05
36695,27
35839.02

DPM/g
soln,
1784728
1811253
1765655
1781324
1756815

Average DPM/g soln
SD
CV

1779955
20882

1.17

Cil soln 0.802

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor

100

10

(ASDNI in solution (¡.g/mL)
1000.00

10,00
1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln

8,1122g
4,5911 9

0.56595 uo/o

Calculation of Substrate Solution Specific Activitv

1) Calculate ¡.g CHIASDN/g soln, = 0,00908 ¡.g/g soln,
¡.g/g soln.

a. ¡.Ci/g soln
b, Specific activity of ( H)ASDN (¡.Ci/mmol)
c. Molecular wi of ASDN (mg/mmol)

0.802
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln,

¡.g ASDN/g soln,= ¡.g cold ASDN/g soln. + ¡.g CH)ASDN/g soln

0,565950 + 0,00908
0.575026 ¡.g ASDN/g soln,

3) Calcuiate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln,)
1.394 ¡.Ci/¡.g ASDN

886532 dom/nmol

431011 chem 9 rep 3recombinanl.xls;
Substrate Specific Activity

12/15/2005;
1:55 PM 2 of 8
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0.25 200
0,125 100
0,05 200
0,025 100
0.01 40
0.005 20

Test
Assay Date 9/9/2005 Chemical rD Re9

ID TNB Replicate # Rep 3

Standards: 0,25 Q. Q&
0.540 0,329 0,154
0,547 0,335 0.160
0,552 0'338 0,159

Samples: 1Q 100 microsbrtes
0,053 0280 0:058
0,054 0.284 0:060

0,057

SId mg ProteÎn )lL Standard
perllL Used

200 0.00025 200
200 0.00013 200

1000 0,00005 200
1000 0,00003 200
1000 0,00001 200
1000 0.00001 200

Blank 0,032

tested

OJ "'

~ a
CD ro"= ()
CD .-

Zo

~ 0.005 Q
0,094 0.038 0.032
0.091 0,050 0,038 0.032
0,094 0,053 0,038 0.032

BSA)
25

Total volume of
stock (mL) Protein stock ID

~r
i.t

W-'a-'-'

Microsome t pe Recombinant Microsome ID

100

concentration Volume of
(mg/mL) stock used mg Protein A.. Awi Curve

Measured Output Variables Regression results
0,0500 0.546 0,514 0,0481 m, b 0.095 -0,001
0.0260 0,334 0,302 0.0279 S8m. seb 0,004 0.001
0.0100 0,158 0,126 0,0112 r, S8y 0,991 0.002
0.0050 0,093 0.061 0,0050 F, df 454 4
0.0020 0,051 0,019 0.0011 SSreg,SS'''Sid 0,002 0,000
0,0010 0.038 0,006 .0.0002

Regression results are calculated using the function
r'= 0.991 L1NEST

0.095
b= -0,001

I
W-. Final vol.Vi mg protein l.L diluted Díuted usomes mg protein/ilLi

A.. Aadi measured ~SOMES prep, (~L) (~L) Prep. average mg/liL mg/mL
10 0,053 0,021 0.001 200 1 1 0,000 0,000 0,006
10 0,054 0,022 0,001 200 1 1 0,000
10 1 1

100 0,280 0248 0,023 200 1 1 0,000 0,000 0,115
100 0,284 0252 0.023 200 1 1 0,000
100

0,058 0,026 0,002 200 69814 0,005 0,005 5,291
0.060 0,028 0,002 200 69814 0,006
0,057 0,025 0.002 200 69814 0,005

431011 chern 9 rep 3recombinant.xls;
Protein - 6 point curve

12/15/2005;
1:55 PM
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concentration Volume of
(mg/ml) stock used

0.025
0,01

0.005

tested

OJ "U

~ a
CD ro'=0
(1 ..zo

Test
Assay Date 9/912005Chemical ID Re9

ID TNB

Standards: 0.25
0:540
0547
0,552

Samples: :i 100 microsCimes
0,053 0:280 0,058
0.054 0.284 0.060

0,057

SId mg Protein III Standard
per ill Used

0.00025 200
0.00013 200
0,00005 200
0,00003 200
0,00001 200
0,00001 200

Blank 0,032

0.25

Recombinant Microsome ID ~r
i.i

(¡..a....

°
Total volume of
stock (mL)BSA)

25
Protein stock ID

100

mg Protein A,aw Äadj Curve
Measured Output Variables Regression results

0.0500 0,546 0,514 0,0420 m, b 0,081 0.000
0.0250 0,334 0,302 0,0248 sem, seb 0.002 0,000
0,0100 0,158 0,126 0.005 r, sey 0.999 0,000
0,0050 0.093 0.061 0.0052 F, df 2881 3
0,0020 0,051 0.019 0.0018 SSre, sSresid 0,000 0.000
0,0010 0.038 0,006 0,0007

Regression results are calculated using the function
r'= 0.999 L1NEST
m= 0,081
b= 0.000

I
W-. Final vol.0\ mg protein )JL diluted Diluted usomes mg protein/)JLr

A,. Aadj measured ~SOMES prep, (~L) (~L) Prep. average mg/)ll mg/mL
10 0,053 0,021 0.002 200 1 1 0.000 0,000 0,010
10 0.054 0.022 0,002 200 1 1 0.000
10 1 1

100 0,280 0,248 0,020 200 1 1 0,000 0.000 0,103
100 0.284 0.252 0.021 200 1 1 0,000
100

0,058 0,026 0,002 200 0,007 0,007 7,309
0,060 0,028 0.003 200 0,008
0,057 0,025 0,002 200 0.007

431011 chem 9 rep 3recombinant.xls;
Protein - 5 point curve

12/15/2005;
1:55 PM
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Test
Assay Date 9/9/2005 Chemical 10 RC9 tested 8

10 TNB Replicate # Rep3 Microsome tvoe Recombinant Microsome 10 0

Protein stock
Standards: 1. 1 0,75 0,5 0,25 0.13 Blk (mg/10 mL) Protein stock 10

Samples:

mg Protein ~l Standard mg Protein A,. Aadj Cu rve
per~L Used Measured Output Variables

0,00000 25 0,0000 m,b
0,00000 25 0,0000 sem, seb
0.00000 25 0,0000 r i sey
0,00000 25 0,0000 F, dl
0,00000 25 0,0000 SSregl sSresid
0,00000 25 0,0000

i
Blank r=W-- m=--

b=i

Araw

mg protein
measured

~l diluted

~SOMES prep. (~L)

Final vol.
Diluted usomes

(~l) average mg/~l mg/ml
mg protein/~L

Prep,A,dj

431011 chern 9 rep 3recombinant.xls;
Protein

12/15/2005;
1:55 PM

OJ -0
~ a
Cõ roO=0
C1 -
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~r
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Regression results

Regression results are calculated using the function
L1NEST
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Assa Date

Chemical
9/9/2005 i D RC9

# Concentrations
tested

Microsome Dilution Details

Dilution A 0.114 mL microsome Stock used
69,814 mL total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilulion C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

812.4035 total dilution factor

7,309
0,011935

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL :

I
W--
00
i

431011 chern 9 rep 3recombinanL.xls
Microsome & Chemical Dilutions

Microsome
8 type Microsome 10

Test Chemical Concentrations
level Final Concentration M)

1 1,OOEc03
2 3,OOE-04
3 1,OOE,04
4 3,OOE-05
5 1,OOE-05
6 3,OOE,06
7 1,OOEc06
8 1,OOE-08

12/15/2005
1:55 PM

° Technician ID TNB
Replicate
# Re 3

OJ "U

f2 ë3

ro ro'= ()
CD ..

Zo

~r
,.t

W-'a-'-'

Page 6 of 8
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"","'" Repl;cale#
Sa.":pleID

Samplel)re
Fullactvi conlfol

ReplicatelLevel
,

,w-.\0
i

431011 chem 9 repJreimbinanl,xls: Aciivily calculalion

Tesl Chemical ID Reg # Concenlralionslesled BMicrosomelype MicrosomelD

Nominal total
volume (mL)

,

1211512005: 1:55PM

oT~hnicJanlD

Calculale% lurnover Calculatenmol HIOfored

iolal DPM in assay lube
(initial) % cinversion to produC1
177995 31,63

TOlalDPMcorrecledfo,
background (Background

Tubes)
56143

177995

177995

177995

177995

177995 0.099

177995

17'r95 54120

46125

177995

177995

177995

177995

177995

171995

29.50 ,,,,,

nmol'H,Olormed
0.0633

microsomes
usl!cl in assy

lube (mL)
,

assay (mglmL)
0.006

eslrogenlormedlmg
pro/ein/miii

0,3537

OJ "U

~ a-~.
CD CD
= C)
CD -

Zo

~i
.hw..a....

0,3358

m
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Assay Date # Concentrations tested
Replicate

# Rep 3

OJ "U

~ 0
Ci Cõ'= ()
CD -

Zoro9/9/2005 RC9

Control Type Portion Avera e SO

Full activity Be in nino 0,3404 0,0188

Full activity End 0.3298 0,0056

Full activity Overall 0.3351 0,0129

Backaround Beninnina -0.0001 0,000141234

Backaround End 0,0001 8.30472E-05

Backnround Overall 0.0000 0,000120342

Positive Bea;nn;na 0.1734 0,0012

Positive End 0,1663 0.0012

Positive Overall 0,1699 0,0043

Nenative Beainnina 0.3384 0.0037

Nenative End 0,3089 0,0080

Neaative Overall 0.3237 0,0178

I
W
00o
i

Test Substance Level Replicate rtest substance' M Lonrtest substancel Activitv
RC9 1 1 1,OOE-03 -3,00 0.0145
RC9 1 2 1.00E-03 -3.00 0,0130
RC9 1 3 1.00E-03 -3,00 0,0109
RC9 2 1 3,OOE-04 -3,52 0,0392
RC9 2 2 3.00E-04 -3.52 0.0377
RC9 2 3 3,OOE-04 -3,52 0,0423
RC9 3 1 1.00E-04 -4,00 0,1185
RC9 3 2 l,OOE.04 -4,00 0.0932
RC9 3 3 l,OOE-04 -4.00 0.0963
RC9 4 1 3.00E-05 -4.52 0,1926
RC9 4 2 3,OOE-05 -4.52 0.2126
RC9 4 3 3.00E-05 -4,52 0,2162
RC9 5 1 l,OOE-05 -5,00 0.2380
RC9 5 2 1.00E-05 -5.00 0.2365
RC9 5 3 l,OOE-05 -5.00 0.2536
RC9 6 1 3.00E-06 -5.52 0.3015
RC9 6 2 3,OOE-06 -5.52 0.2880
RC9 6 3 3,OOE-06 -5,52 0.2888
RC9 7 1 1 .00E-06 -6,00 0,3299
RC9 7 2 l,OOE-06 -6,00 0.3300
RC9 7 3 l,OOE-06 -6,00 0.3154
RC9 8 1 1.00E-08 -8.00 0,3548
RC9 8 2 1.00E-08 -8,00 0,3395
RC9 8 3 1.00E-08 -8,00 0,3441

431011 chem 9 rep 3recombinant.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 o Technician 10 TNS

Percent of control values
Log(test Re licate

.evel ,stance I r 1 2 3
1 -3,00 4,31 3,89 3.26
2 -3.52 11,68 11,25 12.61
3 -4,00 35,35 27.80 28.74
4 -4.52 57.48 63.43 64.52
5 -5.00 71.02 70,57 75.66
6 -5,52 89.96 85,92 86,19
7 -6,00 98.45 98.46 94,11
8 -8,00 105,86 101,30 102,66

12115/2005
1:55PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/2/2005 Chemical

# Concentrations
tested 8

ID TNB Replicate # Microsome t e Microsome ID

431011 chem 10 rep 1 recombinant.xls
Title page 12/15/2005; 1:25 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0.0201
0,0202
0,0201
0.0200
0.0201

DPM/g
soln,

1865843
1815186
1839172
1839284
1808983

Average DPM/g soln
SD
CV

1833693
22627

1.23

Cil soln 0.826

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor (ASDN) in solution (l1g/mL)

1000.00
10,00
1,00

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8.1344 9

4,5926 9

0,56459 LLa/a

Calculation of Substrate Solution Specific Activity

1) Calculate I1g (3H)ASDN/g soln. = 0,00935 119/g soln,

119/g soln,
a, I1Ci/g soln
b, Specific activity of ( HJASDN (I1Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.826
25300000

286.4

Formula=a/b*c

2) Calculate total I1g ASDN/g soln.

I1g ASDN/g soln,= I1g cold ASDN/g soln, + I1g ¡3H)ASDN/g soln,

0.564590 + 0,00935
0.573940 I1g ASDN/g soln.

3) Calculate Solution Specific Activity

= (I1Ci/g soln,)/(l1g ASDN/g soln.)
1.439 I1Ci/l1g ASDN

915025 dom/nmol

431011 chem 10 rep 1 recombinanl.xls;
Substrate Specific Activity

12/15/2005;
1 :25 PM 2 of 8
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Test
Assay Date 9/2/2005 ChemicallD RC10 tested

10 TNB Microsome tvoe Recombinant Microsome IDReplicate # Rep 1

Standards: 0.25
0,608
0,610
0,602

0.125 0,05
0.364 0.131
0,369
0,377

0,025 Q. lL Q
0.080 0,052 0,040 0,043
0,080 0,056 0,046 0.037
0,083 0.056 0.042 0.038

Samples: micrbsonies
0,060
0,064
0.057

concentration Volume of
(m9/mL) stock used SId mg Protein ¡.L Standard mg ProteIn A,"w A.¡

per ¡.L Used Measured
0.25 200 200 0.00025 200 0.0500 0,607 0,568

0,125 100 200 0.00013 200 0.0250 0,370 0.331
0,05 200 1000 0.00005 200 0,0100 0,133 0,094

0,025 100 1000 0,00003 200 0,0050 0.081 0,042
0,01 40 1000 0.00001 200 0,0020 0.055 0.D6

0.005 20 1000 0,00001 200 0,0010 0,043 0,004

Blank 0.039 r'= 0,990
m= 0,084
b= 0.001

i
W
00

Final vol.W
mg protein ¡.L diluted Diluted usomesi

A.. Aadj measured ~SOMES prep. (~L)
10 0,067 0,028 0.003 200
10 0.061 0.022 0,003 200
10

100 0.289 0.250 0.022 200
100 0,290 0.251 0,022 200
100

0.060 0,021 0.003 200 114 69$14
0.064 0,025 0,003 200 114 69$14
0,057 0,018 0,002 200 114 69614

431011 chem 10 rep 1recombinant.xls;
Protein - 6 point curve

12115/2005;
1:25PM

BSA)
25

Curve
Output
0,0482
0.0285

0.0067
0.0043
0.0021

0,0012

mg protein/Ill
Prep.

0,000
0.000

0.000
0.000

0,008
0.009
0.007

o

Total volume of
stock (mL)

Variables
m; b

sem, seb

r ,se~
F, df

SS,,,g, sSresid

Protein stock ID
100

Regression results
0,084
0,004

0.990
412

0,002

OJ "U

~ a
CD Ciï
= 0
CD ..

Zo

~r
,.t

VJ..a....

0.001

0.001

0.002
4

0.000

Regression results are calculated using the function
L1NEST

average mg/llL mg/ml
0.000 0.015

0.000 0.109

0,008 7.970
m
"U:i
("0
;:..
Ol
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z
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O'
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i

~
Ia..
,aI\
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Test
Assay Date 9/2/2005 ChemicallD Re10 tested

ID TNB Replicate # Rep 1 Microsome tvpe Recombinant Microsome ID °

Total volume of
Standards: Q2 QJ 0,05 0,025 QM 0.005 Q BSA) stock (mL) Protein stock ID

0,608 0.364 0,131 0.080 0.052 0,040 0.043 25 100
0,610 0,132 0,080 0,056 0,046 0.037
0602 0,377 0.135 0.083 0,056 0:042 0.038

Samples: 100 microsomes
0.289 0,060
0,290 0,064

0,057

concentration Volume of

(mg/mL) stock used SId mg Protein )JL Standard mg Protein Araw Aactj Curve
per )JL Used Measured Output Variabies Regression results

0.25 200 200 0.00025 200 0,0500 0,607 0,568 0,0425 m, b 0,072 0,002
0,125 100 200 0.00013 200 0,0250 0.370 0.331 0.0255 sem. seb 0,004 0,001

0.05 200 1000 0,00005 200 0,0100 0,133 0.094 0,0083 r. sey 0.989 0,001
0,025 100 1000 0,00003 200 0.0050 0,081 0,042 0.0046 F, df 260 3

0,01 40 1000 0.00001 200 0.0020 0,055 0.016 0,0027 SSreg. sS,esid 0.000 0,000
0,005 20 1000 0.00001 200 0.0010 0.043 0.004 0,0019

Regression results are calculated using the function
Blank 0.039 r'= 0.989 L1NEST

m= 0,072
b= 0,002

i
W
00

Final vol..t mg protein llL diluted Diluted usomes mg protein/)JLI
A.w Aacti measured MSOMES (¡L) (~L) Prep. average mg/¡.L mg/mL

10 0,067 0,028 0,004 200 1 0.000 0,000 0.017
10 0.061 0,022 0,003 200 0,000
10

100 0,289 0,250 0,020 200 0,000 0,000 0,098
100 0.290 0.251 0.020 200 0.000
100

0,060 0,021 0,003 200 0,010 0,010 9,532
0,064 0.025 0.003 200 0.010
0,057 0,018 0.003 200 0,009

OJ "U

!l a
CD Cii=0
CD ..

Zo

~i
i.tc.-'o-'-'

431011 chem 10 rep 1recombinant.xls;
Protein - 5 point curve

12/15/2005;
1:25 PM
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Test
Assay Date 9/2/2005 ChemicallD RC10 tested 8

10 TNB Replicate # Rep 1 Microsome tvoe Recombinant Microsome 10

Standards: i.
Protein stock
(m9/10 mL) Protein stock 101 0,75 0.5 0,25 0,13 Blk

Samples:

mg Protein ilL Standard mg Protein Araw Aadj Cuive
per ilL Used Measured Output Variables

0,00000 25 0,0000 m,b
0.00000 25 0,0000 8emt seb
0,00000 25 0.0000 r, sey
0.00000 25 0.0000 F, df
0,00000 25 0,0000 SSreg, S5resid
0,00000 25 0.0000

i
Blank r'=W

00 m=V'
b=i

Arnw

mg protein
measured

ilL diluted

IlSOMES prep, (Ill)

Final vol.
Diluted usomes

(ilL) average mg/llL mg/mL

mg prolein/ill
Prep,Aadj.

431011 chem 10 rep 1recombinant.xls;
Protein

12/15/2005;
1:25 PM

OJ "U

~ a
CD ro'= ()ct .-

Za

~r
i.i

W-'a-'-'

Regression results

Regression results are calculated using the function
L1NEST

m
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Assa Date
Chemical

9/2/2005 ID RC10
# Concentrations

tested
Microsome

8 type Microsome 10 ° Technician ID TNB
Replicate
# Re 1

OJ "U

~ 0
CD ro'= ()
CD ..

Zo

NA

mL microsome Dilution Bused
ml total volume
dilution factor

~r
i.i

VJ-"o-"
-"

Microsome Dilution Details

Dilution A 0,114 mL microsome Stock used
69,814 ml total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
f mL total volume
1 dilution factor

Dilution C (if applicable)

612,4035 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa , m ImL :

9,535
0,01557

I
W
00
0\
i

m
"U
:x
C)o
;a
õl
()..
zo

431011 chem 10 rep 1 recombinant.xls
Microsome & Chemical Dilutions

12/15/2005
1:25 PM Page 6 of 8
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SamplelD
Rep1

Samplelype
Fullactvi conlrol

ReplicalelLevel
,

8ackroundcontrol

Ne alìveConlrol

I
W
00-.
i

431011 chem10rep1recombinanl.ils:Activilycalculation

TesiChemicallD Rcio

Nominallolal
\/lume(mL)

,

8 Microsomelype

Ave DPMlmL
:l510.79

26332,1

25423.

25589A2

25300,56

MlcrosomelD

Volume of substrale

TotalDPM
51021,58

(mL)

50992,96

28664,82

52664.2

52699,78

52775,16

50847,4

51294.66

50601.2

12/1512005: 1:25PM

Caleulele'Aotumover

lotalDPMinassaylube
(initial)
183369

o Technician ID

CaJculalenmol H;Oformed

TolalDPMcorreciedfor
background (6ackground

%o:nversionloproduct Tubes)
27.82 50671
28.22 51404

0..
0.11

14,64

14.54

28.72

22.25

23,23

24.25

28.74

28,78

27.7

V.97

27,95

27,91 50828

27,92

28,52

29,09

28.54

28.2

27.75

26,82

Repl;cale/l

nmol'H,olormed
0.0554

0.0552

0,0555

microsomes
used in essay Incubalion

tube (mL) assay (mglmL) iime (min)1 151 15, "1 "1 "1 15""""
15"""

0.008

II "U

~ 0
CD ro'= ()
CD --

Zo
esirogenformedlmg

prOlelnlmin
0,2371 ~r

i.¡
(¡--o----

""

m
"U:t
Oo
~..
OJ
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Assa Oate # Concentrations tested
Replicate

# Rep 1

OJ lJ

~ a
CD oï=a
CD ..

Zo9/2/2005 ID RC10

Control Type Portion Averaae SD

Full activity Be inninn 0,2388 0,0024

Full activity End 0,2373 0,0004

Full activity Overall 0,2380 0,0017

Backaround Beninninn -0,0009 0,000120376

Backqround End 0,0009 0.002274573

Backaround Overall 0.0000 0,001662904

Positive Beninninn 0,1236 0,0006

Positive End 0.1127 0,0036

Positive Overall 0.1182 0.0066

Neoative Beainnina 0.2466 0.0026

NeaatiYe End 0.2228 0.0125

Neaative Overall 0.2347 0,0156

I
W
00
00
I

Test Substance Level Replicate Itest substance! M Loartest substanceT Activity
RC10 1 1 1,OOE-03 .3.00 0.1893
RC10 1 2 1.00E-03 -3,00 0.1977
RC10 1 3 I,OOE-03 -3.00 0,2064
RC10 2 I 1.00E-04 -4,00 0.2450
RC10 2 2 1.00E-04 -4,00 0.2273
RC10 2 3 l,OOE-04 -4.00 0,2356
RC10 3 1 1,OOE-05 -5,00 0.2453
RC10 3 2 1.00E-05 -5,00 0.2422
RC10 3 3 1.00E-05 -5,00 0,2363
RC10 4 1 1.00E-06 -6,00 0.2453
RC10 4 2 1,OOE-06 -6.00 0.2384
RCIO 4 3 1.00E-06 -6.00 0.2381
RC10 5 1 1.00E-07 -7.00 0,2378
RC10 5 2 1,OOE-07 -7.00 0.2380
RC10 5 3 1.00E-07 -7.00 0,2431
RC10 6 1 l,OOE-08 -8.00 0.2480
RC10 6 2 1.00E-08 -8,00 0,2439
RC10 6 3 1.00E-08 -8,00 0,2433
RC10 7 1 1.00E-09 -9,00 0,2339
RC10 7 2 1.00E-09 -9,00 0,2433
RC10 7 3 l,OOE-09 -9,00 0,2439
RC10 8 1 1.0E-IO -10,00 0.2351
RC10 8 2 1,OOE-10 -1000 0,2365
RC10 8 3 l,OOE-l0 -10,00 0.2285

431011 chern 10 rep 1recornbinant.xls
Results Summary

Microsome
a type Recombinant Microsome 10 o Technician 10 TNB

Percent of control values
Logrtest Re licate

.evel )stancel 1 2 I 3
1 -3.00 79,53 83.05 86.72
2 -4,00 102.91 95,49 98,95
3 -5,00 103.06 101,73 99,27
4 -6,00 103,06 100.14 100.00
5 .7,00 99.92 99.96 102,12
6 -8,00 104,18 102,45 102,21
7 -9,00 98.28 102,19 102.47
8 -1000 98.78 99,33 95,98

12/15/2005
1:25PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9i72005 Chemical 10 RC10

# Concentrations
tested 8

10 TNB Replicate # ReP2 Microsome type Microsome 10

431011 chem 10 rep 2recombinanL.xls
Title page 12/15/2005; 1:26 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3

4
5

Weight of
aliquot (g)

0,0199
0,0203
0,0201
0.0202
0.0202

DPM/Aliq,
27485.55
28586.07
28589.92
28892.83
28994,39

DPM/g
soln
1381183
1408181
1422384
1430338
1435366

Average DPM/g soln
SD
CV

1415490
21757

1.54

uCi/o soln 0.638

Calculation of actual concentration of nonradiolabeled ASDN in solution used to DreDare substrate solution:

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10
(mL)

10

dilution
factor

100

10

(ASDN) in solution (¡ig/mL)
1000.00

10.00
1,00

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln, 0,565886 ¡ig/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡ig ¡'H)ASDN/g soln. = 0,00722 ¡ig/g soln,

¡ig/g soln,
a, ¡iCi/g so In

b. Specific activity of ( H)ASDN (¡iCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0,638
25300000

286.

Formula=a/b*c

2) Calculate total ¡ig ASDN/g soln,

¡ig ASDN/g soln.= ¡ig cold ASDN/g soln. + ¡ig ¡3H)ASDN/g soln.

0,565886 + 0.00722
0,573104 ¡ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡iCi/g soln,)/(¡ig ASDN/g soln)
1.113 ¡iCi/¡ig ASDN

707370 dpm/nmol

431011 chem 10 rep 2recombinanL.xls;
Substrate Specific Activity

12/15/2005;
1:26 PM 2 of 8
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Test
Assay Date 917/2005 Chemical 10 RC10 tested

ID

Standards:

Microsome 10

BSA)
25

Samples: 1Q 100 mlcroSÖmes
0.051 0,283 0.050
0.053 0,287 0.051

0,051

concentration Volume of

(mg/mL) stock used Sid mg Protein jlL Standard mg Protein Amw Aadj
perjlL Used Measured

0,25 200 0.00025 200 0.0500 0.575 0,544
0.125 100 0.00013 200 0.0250 0.353 0,322

200 0,00005 200 0,0100 0,127 0,096
0.025 0,00003 200 0,0050 0.D5 0,044

0,01 0.00001 200 0,0020 0.045 0,015
0,005 20 0,00001 200 0.0010 0.037 0,007

Blank 0,030 r'= 0,990
0,087

b= 0,001

i
W
\0 Final vol... mg protein jlL diluted Diluted usomesi

Araw Aadj. measured ~SOMES prep. (¡L) (~L)
10 0.051 0,021 0,002 200 1 1
10 0.053 0,023 0.003 200 1
10 1

100 0.283 0,253 0.023 200 1
100 0.287 0.257 0,023 200 1
100

0.050 0,020 0.002 200 114
0.051 0,021 0.002 200 114
0.051 0,021 0.002 200 114

431011 chern 10 rep 2recombinant.xls;
Protein - 6 point curve

12/15/2005:
1:26PM

Q
0,030
0,030
0,031

Curve
Output
0,0481

0.0287

0,0089
0.0044
0.0018
0.0011

mg orotein/jlL
Prep.

0,000
0,000

0,000
0,000

0,007
0,007
0,007

Total volume of
stock (mL)

Variables
m, b

sem, seb

r ,s8y
F, df

SSreg' sS(esid

Protein stock 10
100

Regression results
0,087
0,004

0,990
382

0,002

OJ '1
~ a
roCõ.= ()
CD ..

Zo

~r
i
.¡
(¡..a....

0.001

0.001

0,002
4

0.000

Regression results are calculated using the function
L1NEST

average mg/jlL mg/mL

0.000 0.012

0,000 0.114

0.007 7.031
m
'1~
()0
;a-i
OJ

Q.z
~
O'
00

~
Ia..
ia~
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tested

OJ "U

~ Ò
maï=0
CD .-

Za
Test

Assay Date 9/7/2005 Chemical 10 RC10

ID TNB Replicate # Rep2

Standards: 0.25 !L
0.571 0.346
0;580 0'355
0,573 0,357

Samples:

concentration Volume of
(mg/mL) stock used SId mg Protein j.l Standard

per III Used
0.25 200 200 0.00025 200

0,125 100 200 0,00013 200
0,05 200 1000 0.00005 200

0,025 1.00 1000 0.00003 200
0.01 40 1000 0,00001 200

0,005 20 1000 0,00001 200

Blank 0,030

0.025 Q.
0,075 0,046
0,076 0,044
0,073 0,046

Q.
0.037

Q
0,030
0,030
0.031

BSA)
25

o

Total volume of
stock (ml) Protein stock 10

~r
i.l

VJ..o....

Microsome t pe Recombinant Microsome ID

100

mg Protein Araw Aadi Curve
Measured Output Variables Regression results

0.0500 0,575 0,544 0,0420 m, b 0.075 0,001
0,0250 0,353 0,322 0,0254 sem. seb 0,004 0,001
0,0100 0,127 O,096 0,0086 r . sey 0,991 0.001
0,0050 0,075 0,044 0.0047 F, df 342 3
0,0020 0.045 0,015 0,0025 sSle9' SS'esjd 0.000 0.000
0.0010 0.037 0.007 0.0019

Regression results are calculated using the function
r'= 0,991 L1NEST

0,075
b= 0,001

I
W
1.

Final vol.N
mg protein III diluted Diluted usomes mg protein/Illi

Arn Aad) measured ~SOMES prep, (~L) (~L) Prep. average mg/)ll mg/mL
10 0,051 0,021 0.003 200 1 1 0,000 0,000 0.015
10 0.053 0,023 0,003 200 1 1 0.000
10 1 1

100 0,283 0,253 0,020 200 1 0.000 0,000 0.102
100 0287 0.257 0,021 200 1 0.000
100

0.050 0.020 0,003 200 0,009 0,009 8.813
0,051 0.021 0,003 200 0.009
0.051 0.021 0,003 200 0,009

431011 chern 10 rep 2recombinant.xls;
Protein - 5 point curve

12/15/2005;
1:26PM
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Test
Assay Date 9/72005 Chemical 10 RC10 tested

10 TNB Replicate # Rep2 Microsome type Recombinant Microsome 10 0
Protein stock

Standards: .1 1 0,75 0,5 0.25 0,13 Blk (mg/10 mL) Protein stock 10

Samples:

mg Protein ~l Standard mg Protein A,w Aadj Curve
per~L Used Measured Output Variables

0,00000 25 0.0000 m,b
0.00000 25 0,0000 sem, seb
0,00000 25 0,0000 r,sey
0,00000 25 0,0000 F, df
0.00000 25 0,0000 SSregi sSresid
0,00000 25 0,0000

i
Blank r'=W

1. m=W
b=i

Araw

mg protein
measured

~l diluted

~SOMES prep. (~L)

Final yol.
Diluted usomes

(~l) average mg'~l mg/ml
mg protein/~L

Prep,Aadj.

431011 chern 10 rep 2recombinant.xls;
Protein

12/15/2005;
1:26PM

OJ ""
~ e3
Cõ CD'=C'
CD ..
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~r
i
.¡c...o....

Regression results

Regression results are calculated using the function
L1NEST
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Assa Date
Chemical

9/7/2005 ID RC10
# Concentrations

tested
Microsome

8 type Microsome 10 o Technician ID TNB
Replicate
# Re 2

OJ "U

~ a
CD Ci.= ()
CD r+

Z
o

Microsome Dilution Details Test Chemical Concentrations
Level Final Concentration M

1

2
3
4
5
6
7
8

1,OOE-05

~r
i.t

(¡..a....

Dilution A 0,114 ml microsome Stock used
69,814 ml total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 ml total volume
1 dilution factor

NA

mL microsome Dilution Bused
mL total volume
dilution factor

1,OOE-08
1.00E-09
1,OOE-10

Dilution C (if applicable)

612.4035 total dilution factor

Protein Concentration (stock microsomes, mg/ml):
Prolein Concentration dilution added to assa ,m /mL :

r
VJ
1..t
i

431011 chem 10 rep 2recombinanl.xls
Microsome & Chemical Dilutions

12115'2005
1:26 PM Page 6 of 8
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TeslCl'emicallO RC10 8 Mic,osomelype a Te(l'nicianlO Repliciile#

OJ ""
~ a
ro ro'= ()
CD ..

Zo

I
W
\0
Vi
i

SampllilO CalculaleOPMinaQu"ousportonattere~!raclion Calculale%lurnover Calculatenmel H,Ofermed

Velumeofsubsirale TOlalDPMcorrecledfer microsomesNominallotal lolalDPMinassaylube background (Background used in assay '"0'."" tllrogenformedlmgSample type Replie;lelLevel volume (mL) Aliq Volume (mL) Aliq.# OPM/aliqOPMlmL AveOPMlmLToialOPM

~
(mL) (initial) % conversion 10 produCl Tubes) nmol'H,Oformed lube (mL) assay (mglmL) prOleln/minFullar;v conlrol , , , 7590,54 15181.08 15080,97 30161,94 , 141549 21,31 29997 0.0424 0.07 0,196, 7490,43 14980.86 ,, , , 7517,7 15035.4 14928.95 29857,9 141549 21.0!i 29693 0.420 0.007 0.1!i, 7411.25 14822.5, , , 6906,01 13812,02 14068.55 28137.1 141549 19.88 21972 0,0395 0,001 0,1832, 1162.54 14325,08

, 2 , 7170.17 14340.34 14392.02 28784.04 141549 20.34 28619 0.0405 0.01 0.18747221,85 1443,7
Backroundconlrol , 2 35,78 71.56 58,38 116,76 141549 0.. 4' -0,0001 0.007 -0,00322,6 45.2

, 2 50.25 100.5 106.62 213.24 141549 0,15 '" 0.001 0.07 0.000356.37 112,74
, 2 40.97 81.94 74.27 148,54 141549 0.10 -H 0,0000 0.007 -0,000133.3 66.6, , 40.31 80.62 91.44 182,88 141549 0,13 1B 0,0000 , 0,007 0.00012 51,13 102.26

Pos~ive control , 2 , 4152,24 8304.48 8322.38 16644,76 141549 11,76 16479 0.0233 0.007 0,10792 4170,14 8340.28
, 2 , 4225.46 8450.92 8299.3 16598,06 141549 11.73 16433 0.0232 0.007 0.1076, 4073.57 8147,14
, 2 , 3954,93 7909,86 7911,57 15823.14 141549 11.18 15658 0.0221 0.07 0,10252 3956.64 7913.28 ,, , , 397178 7955,56 7885,53 15nl.06 141549 11.14 15606 0,0221 , 0,007 0,10222 3907.75 7815,5 ,Ne aliveConlrol , 2 , 7155,47 14310.94 14352.28 28704,56 141549 20,28 28539 0,0403 0,007 0.18692 7196,81 14393,62 ,2 2 , 7232,2 14464.4 14379.97 28759.94 141549 20.32 28595 0.0404 0.07 0.1873, 7147.17 14295,54, , , 6807,02 13614,04 1:J01 27202 141549 19.22 27037 0.0382 0,007 0,1771, 6793.98 13587.96, , , 6876,03 13752,06 13491.23 26982.46 141549 19.06 26817 0,0379 0,007 0,17562 6615.2 13230.4

RC10 ,., 2 , 6554,23 13108,46 13086,38 2617276 141Sd9 18.49 26007 0.0368 0.007 0.H032 6532,15 13064,3
',2 2 , 6563.19 13126.38 13167.57 26335,14 141549 18.80 26170 0.0370 0.007 0.17142 6604.38 13208.76
,-, 2 , 6432.16 12864,32 12723.81 25447.2

I
141549 17,98 25282 0.0357 0.007 0.1656, 6291.65 125!3.3

2.' 2 , 6836,64 13673.28 13904.03 27808.06 141549 19,65 "'" 0,03:11 0.07 0,18102 7067.39 14134.78
2-2 2 , 8651.42 13302.84 13498,04 26996.08 14154:1 1!:.07 26831 0.0379 0.007 0,1757, 6846,62 1369324
2-' 2 , 7151.53 14303.06 14.59,49 26718,96 141549 20.29 2"" 0.0404 0.007 0.1870, 7207.96 14415.92
,-, 2 , 7219.25 14438.5 14522.03 290,06 141549 20.52 28879 0.0408 0.007 0.18912 1302.78 1"605.56
'-2 2 , 7026,76 14053,52 14216.89 28433,78 1416-9 20.09 28268 0.0400 0.007 0.18512 7190,13 14380.26
3-3 , , 7259,24 14518,48 14462.92 28965.84 141549 20,46 28800 0.0407 0.007 0.18862 7223,68 14447.36
L' 2 , 7250.86 14501.12 14403.3 28806.6 141549 20,35 28641 0.0405 0,007 0,1876, 7152.44 14304.68
'-2 2 , S:ise,08 13900.16 13963,41 27966,82 , 141548 19.76 27801 0.0393 0,007 0,18212 7033.33 14066,66 ,,-, 2 , 7167.38 14334.76 14305.1 28611.4 141549 20.21 280!6 0.0402 , 0.007 0.18632 1138,32 14276.64 ,5.' , , 7276.11 14552,22 14498.13 28992,26 141549 2D.8 28827 0.0408 0.007 0.18882 7220,02 1440.04
5.' , , 7285.4 14570.8 14409.33 28818.66 141549 20,36 28653 0.0405 , 0.007 0,18n2 7123,93 14247.86 ,., , , 1839,42 15218.84 14949,16 2!l98.36 141549 21.2 29733 0,0420 , 0,007 0,19472 7309.76 14619,52 ,6-' 2 , 1154.33 14308,66 14212.5 28425 141549 2\.08 28260 0.0400 0,007 0.18512 7058.17 14116.34
6,' 2 , 7409.48 14818.96 1484.45 29696,9 141549 20.96 29532 0.0417 0.007 0.19342 7438,97 148n.94., , , 6842.29 13684,58 13917.34 21834.68 141549 19.66 27669 0,0391 0.007 0,1812, 7075,1) 14150.1
,-, 2 , 7262.48 14524.96 14638.4 29276.8 141549 20,8 29111 0,0412 , 0,007 0.19072 7375.92 14751.84 ,'.2 2 , 7136,72 14273,44 14388.02 28776,04 141549 20.33 28611 0.0404 0.007 0.18742 7251,3 14502,6,., , , 7270,62 14Sd1,24 14401.33 28802.86 141549 20.35 28E37 0.041) 0.007 0.1875, 7130,11 14261.42., 2 , 7218.85 14437.1 14329,67 28659.34 141549 20.25 28494 0.0403 0,007 01866, 7110.62 14221,64 ,'-2 2 , 7113.13 14226.26 14328,46 28656.96 141Sd9 20.25 28492 0,043 , 0,007 0,18662 7215.35 14430.7 ,8.-3 2 , 7211.63 14423.26 14522.5 2905 141549 20.52 28880 0.0406 0,007 0.18912 7310,87 14621.74

~r
i~

W..a....

431011 cl'eml0rep2recombinanl.~ls:Aclivitycalculalion 1211512005; 1:26PM
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Assay Date # Concentrations tested
Replicate

# Rep 2

OJ "U

~ a
rom"= ()
CD ..

ZoID9/7/2005 RC10

Control Tvrie Portion Average SD

Full activitv Beainnina 0,1955 0.0014

Full activitv End 0,1853 0.0030

Full activitv Overall 0.1904 0,0062

Backnround Beainnina 0,0000 0.000446785

Backaround End 0.0000 0,000159023

Backaround Overall 0.0000 0,000273817

Positive Beainnina 0.1078 0,0002

Positive End 0.1024 0.0002

Positive Overall 0,1051 0.0031

Neaative Be innina 0,1871 0,0003

Nenative End 0.1763 0,0010

Nenative Overall 0,1817 0.0062

Iu.
\0
0'
i

Test Substance Level Reolicate flest substancel M Loaf test substancel Activitv
RC10 1 1 1.00E-03 -3.00 0,1703
RC10 1 2 l,OOE-03 -3,00 0.1714
RC10 1 3 l,OOE-03 -3,00 0,1656
RC10 2 1 l,OOE-04 -4.00 0.1810
RC10 2 2 l,OOE-04 -4.00 0.1757
RC10 2 3 1.00E-04 -4,00 0,1870
RC10 3 1 1.00E-05 -5,00 0,1891
RC10 3 2 1,OOE-05 -5,00 0.1851
RC10 3 3 1.00E-05 -5,00 0,1886
RC10 4 1 1.00E-06 -6,00 0,1876
RC10 4 2 1,OOE-06 -6.00 0,1821
RC10 4 3 1.00E-06 -6.00 0.1863
RC10 5 1 l,OOE-07 -7.00 0,1888
RC10 5 2 1.00E-07 -7.00 0.1877
RC10 5 3 1.00E-07 -7,00 0,1947
RC10 6 1 1.00E-08 -8.00 0.1851
RC10 6 2 1.00E-08 -8,00 0.1934
RC10 6 3 1.00E-08 -8.00 0,1812
RC10 7 1 1.00E-09 -9.00 0,1907
RC10 7 2 1.00E-09 -9,00 0,1874
RC10 7 3 1.00E-09 -9,00 0.1875
RC10 8 1 l,OOE-l0 -10.00 0.1866
RC10 8 2 1.00E-l0 -10.00 0,1866
RC10 8 3 l,OOE-10 -10.00 0,1891

431011 chern 10 rep 2recombinant.xls
Results Summary

Microsome
a type Recombinant Microsome 10 o Technician JD TNB

Percent of control values
Logrtest ReDlicate

.eve! )stancel 1 2 3
1 -3,00 89,47 90.02 86.97
2 -4.00 95,09 92,30 98,22
3 -5,00 99,34 97.24 99,07
4 -6,00 98.53 95.64 97.85
5 -7,00 99,16 98,57 102,28
6 -8,00 97,21 101,59 95,18
7 -9,00 100,14 98.42 98.51
8 -1000 98,02 98.01 99.35

12/15/2005
1:26PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aromatase Assay Spreadsheet

Test
Assay Date 9/9/2005 ChemicallD Re10

# Concentrations
tested 8

ID Replicate # Rê Microsome t e Microsome ID

431011 chem 10 rep 3recombinanL.xls
Title page 12/15/2005; 1 :27 PM Page 1 of 8
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0202
0.0205
0.0207

6
4

DPM/Aliq.
36051.51
37130.69
36549.05
36695,27
35839.02

DPM/g
soln.
1784728
1811253
1765655
1781324
1756815

Average DPM/g soln
SD
CV

1779955
20882

1,17

Ci/ so/n 0.802

Calculation of actual concentration of nonradiolabeled ASDN in solution used to re are substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added (mL)

10

dilution
factor (ASDNJ in solution (llg/mL)

1000,00
10.00

1,00

Calculation of concentration nonradiolabeied ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nomadio/abe/ed ASDN in substrate soln

8,1122 9

4.5911 9

0,56595 Ilg/g

Calculation of Substrate Solution Specific Activity

1) Calculate Ilg (3H)ASDN/g soln, = 0.00908 Ilg/g soln,

Ilg/g soln.
a. IlCi/g soln
b. Specific activity of ( H)ASDN (IlCi/mmol)
c, Molecular wt of ASDN (mg/mmol)

0,802
25300000

286.4

Formula=a/b*c

2) Calculate totaliig ASDN/g soln.

Ilg ASDN/g soln,= Ilg cold ASDN/g soln, + Ilg ¡3HJASDN/g soln,

0,565950 + 0,00908
0.575026 Ilg ASDN/g soln,

3) Calculate Solution Specific Activity

= (IlCi/g soln,)/(Ilg ASDN/g soln,)
1,394 IlCi/Ilg ASDN

886532 dpm/nmol

431011 chem 10 rep 3recombinant.xls;
Substrate Specific Activity

12/15/2005;
1 :27 PM 2 of 8
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Test
Assay Date ~ ChemicallD RC10 tested

to TNB

Standards:

Recombinant Microsome JD

Samples:

concentration Volume of
(mg/mL) stock used SId mg Protein ).L Standard mg Protein A.. Aadj

perj.L Used Measured
0.25 200 200 0,00025 200 0,0500 0.546 0.514

0.125 100 200 0.00013 200 0.0250 0.334 0,302
0.05 200 1000 0.00005 200 0.0100 0.158 0,126

0.025 100 1000 0,00003 200 0,0050 0,093 0.061
0.01 40 1000 0.00001 200 0,0020 0.051 0.019

0.005 20 1000 0.00001 200 0.0010 0,038 0.006

Blank 0.032 r'= 0,991
0.095

b= -0,001
i

W'-
Final vol.'-

mg protein ¡.l diluted Diluted usomesi
A.w Aadi measured ~SOMES prep, (~L) (~L)

10 0.053 0.021 0,001 200
10 0.054 0.022 0.001 200
10

100 0,280 0,248 0.023 200
100 0,284 0,252 0.023 200
100

0,058 0.026 0,002 200 114 69814
0,060 0,028 0.002 200 114 69814
0.057 0.025 0,002 200 114 69814

431011 chem 10 rep 3recombinant.xls;
Protein - 6 point curve

12/15/2005:
1:27 PM

Q
0,032
0.032
0,032

o

Total volume of
BSA) stock (mL)25 100

Curve
Output
0,0481
0.0279

0.0112
0,0050
0.0011

-0,0002

mg protein/lll
Prep.

0.000
0,000

0,000
0,000

0.005
0.006
0.005

Variables
m, b

sem, seb

r, sey
F, df

SSreg' sS'esid

Protein stock ID

0.095
0,004

0.991
454

0.002

Regression results
-0,001
0,001

0.002
4

0,000

OJ "U

~ a
Cõ (p'=0
CD ..

Zo

~r
,
.¡
W..a....

Regression results are calculated using the function
LlNEST

average mg/).L mg/ml
0,000 0.006

0,000 0,115

0,005 5.291
m
"U;i
('0
:J....i:
Q.
Z0
0)
o:
i

~
Ia..
ia
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Test
Assay Date ~ Chemical io RC10

ID TNB Replicate # Rep 3

tested

Standards:

Microsome tvpe Recombinant Microsome 10

QÆ 0.01 0,005 Q
0,094 0,051 0,038 0.032
0,091 0,050 0,038 0,032
0.094 0.053 0.038 0.032

Samples: 100 iiièrosomes
0,280 0,058
0.284 0.060

0:057

concentration Volume of
(m9/mL) stock used SId mg Protein ¡.L Standard mg Protein Amw Aadj

perj.JL Used Measured
0.25 200 200 0,00025 200 0,0500 0.546 0.514

0.125 200 0,00013 200 0,0250 0.334 0.302
0,05 0.00005 200 0,0100 0,158 0.126

0,025 0.00003 200 0,0050 0,093 0,061
0,01 0.00001 200 0,0020 0,051 0,019

0,005 0.00001 200 0.0010 0.038 0.006

Blank 0,032 r'= 0.999
m= 0.081
b= 0.000

i.t0
Final vol.0 mg protein ¡.L diluted Diluted usomesi

Amw Aadj measured ~SDMES prep, (~L) (~L)
10 0,053 0.021 0,002 200 1 1
10 0,054 0,022 0.002 200 1 1
10 1 1

100 0,280 0,248 0.020 200 1 1
100 0.284 0.252 0,021 200 1 1
100

0,058 0.026 0.002 200 114 69814
0,060 0,028 0,003 200 114 69814
0,057 0.025 0.002 200 114 69814

431011 chem 10 rep 3recombinant.xls;
Protein w 5 point curve

12115/2005;
1:27PM

BSA)
25

Curve
Output
0,0420
0,0248

0.D05
0,0052
0.0018
0,0007

mg protein/¡.L
Prep.

0.000
0.000

0.000
0.000

0,007
0,008
0,007

°

Total volume of
stock (mL)

Variables
m, b

sem. seb

r, sey
F, df

SSreg. sS'eskl

Protein stock 10
100

Regression results
0,081

0,002

0.999
2881

0,000

OJ ""
~ ë3-~.
CD CD= ()
CD -

Zo

~r
i..c...o....

0,000
0,000

0.000
3

0,000

Regression results are calculated using the function
L1NEST

average mg/¡.L mg/mL

0,000 0.010

0,000 0.103

0,007 7.309
m
""
);
()0::-..
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z0..
m
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i

~
I0..
I0
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Test
Assay Date 9/9/2005 ChemicallD RC10 tested 8

ID TNB Replicate # Rep3 Microsome tVDe Recombinant Microsome ID a
Protem stock

Standards: 1,5 1 0.5 0,13 Blk (m9/1O Protein stock ID

Samples:

mg Protein ~L Standard mg Protein Araw Aadj Cuive
per~L Used Measured Output Variables

0,00000 25 0.0000 m,b
0,00000 25 0,0000 sem i seb
0.00000 25 0,0000 r, sey
0,00000 25 0,0000 F, df
0,00000 25 0.0000 SSreg. sSresid
0,00000 25 0,0000

i
Blank r=.t0 m=..

b=i

Araw

mg protein
measured

~L diluted
~SOMES prep, (~L)

Final vol.
Diluted usomes

(~L) average mg/~L mg/mL

mg protein/~L
Prep.Aadj.

431011 chem 10 rep 3recombinant.xls;
Protein

12115/2005;
1:27PM

OJ -0
~ a
ro roO= ()
CD -

Z
o

~i
i
.¡
úJ..a....

Regression results

Regression results are calculated using the function
LiNEST
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Assa Date
Chemical

9/9/2005 10 RC10
# Concentrations

tested
Microsome

8 type Microsome ID o Technician 10 TNB
Replicate
# Re 3

OJ "U

~ a
Cõ,i)"=0
CD ..

Za

Microsome Dilution Details Test Chemical Concentrations
Level Final Concentration M

1 1.00E-03
2 1,OOE-04
3 1,OOE-05
4 1,OOE-06
5 1,OOE-07
6
7
8 1.00E-10

~r
,.¡

W-"a-"
-"

Dilution A 0.114 mL microsome Stock used
69:814 ml total volume

612.4035 dilution factor

Dilution B 1 mL microsome Dilution A used
1 mL total volume
1 dilution factor

Dilution C (if applicable)

NA

mL microsome Dilution Bused
mL total volume
dilution factor

612.4035 total dilution factor

Protein Concentration (slack microsomes, mg/mL):
Protein Concentration dilution added to assa ,m ImL :

7:309
0,011935

I-toN
i

431011 chern 10 rep 3recombinant.xls
Microsome & Chemical Dilutions

12/15/2005
1:27 PM Page 6 of 8
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TeslChemicallO RC10 8 Microsomelype

Calculalfnmol H,otormed

# Concentralionslested

Sample 10

Sample tye
Fullaciivi control

Nominaltolal
volume (mL)

,
AliqVolume(mL)ReplicaeiLevel

,

Bac~ round eonlrol

I~ov.
i

7.'

431011 chern 10rep3recombJnanl...ls:ACljvilycalculalion 12/1512005: 1:27PM

C31culale% lurnover

IotlilOPM in a.saylube
(in~ial)
1n995

1n995

o Technician 10 TNB Replicate #

Total OPM correced for
background (Baekground

%conversiontoprodud Tubes)
56143

microsomes
used in aSSly

tube (mL)nmolH,o formed
0.0633

0.0597

30.74

0,0596

II ""

~ a
Cõ Ciï= ()
(1 -zo

eSlrogenformedlmg
protein/min

0.3537 ~r
i.ic...a....

m
"";i
()0

531;20 ;a..
OJ

" Q."" Z" 0"" .."
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Assay Date 10 # Concentrations tested
Replicate

# Rep 3

OJ ""
~ a
CD of=c:
CD .-

Zo9/9/2005 RC10

Control Tvpe Portion Averaae SD

Full activity Beainnina 0.3404 0.0188

Full activity End 0,3298 0,0056

Full activitv Overall 0.3351 0,0129

Backqround Beainnino .0,0001 0,000141234

Backaround End 0.0001 8.30472E-05

BackQround Overall 0.0000 0,000120342

Positive Beainnina 0,1734 0,0012

Positive End 0,1663 0.0012

Positive Overall 0.1699 0,0043

Nepalive Beainnina 0.3384 0.0037

Negative End 0,3089 0,0080

Negative Overall 0.3237 0,0178

I
.¡o.¡
i

Test Substance Level Replicate (test substancel M Lool!es! substancel Activitv
RC10 1 1 1.00E-03 -3.00 0,2917
RC10 1 2 1,OOE-03 -3,00 0.2944
RC10 1 3 1,OOE-03 -3,00 0.2895
RC10 2 1 1.00E-04 -4,00 0.3291
RC10 2 2 1,OOE-04 -4.00 0,3312
RC10 2 3 1.00E-04 -4,00 0.3190
RC10 3 1 1.00E-05 -5.00 0,3506
RC10 3 2 I,OOE-05 -5.00 0,3530
RC10 3 3 I,OOE-05 -5,00 0.3439
RC10 4 1 1.00E-06 -6.00 0.3613
RC10 4 2 1,OOE-06 -6.00 0,3472
RC10 4 3 I,OOE-06 -6.00 0,3331
RC10 5 1 1,OOE-07 -7.00 0.3437
RC10 5 2 1,OOE-07 -7,00 0.3299
RC10 5 3 1.00E-07 -7.00 0,3523
RC10 6 1 1,OOE-08 -8,00 0.3576
RC10 6 2 I,OOE-08 -8,00 0.3357
RC10 6 3 1,OOE-08 -8,00 0.3385
RC10 7 1 1,OOE-09 -9,00 0.3378
RC10 7 2 1,OOE-09 -9,00 0.3459
RC10 7 3 1.00E-09 -9.00 0,3465
RC10 8 1 1.00E-10 -10.00 0,3431
RC10 8 2 1.00E-10 -10,00 0,3363
RC10 8 3 1,OOE-10 -10 00 0,3374

431011 chem 10 rep 3recombinant.xls
Results Summary

Microsome
8 type Recombinant Microsome ID o Technician ID TNB

Percent of control values
Logltesl 1 Renlicate

.evel )stance 1 I 1 2 3
1 -3,00 87,05 87.85 86,38
2 -4,00 98.20 98,83 95.19
3 -5,00 104.61 105,34 102,60
4 -6,00 107.81 103,60 99.40
5 -7.00 102,55 98.44 105,11
6 -8.00 106.70 100.17 101,00
7 -9.00 100.81 103.23 103.4
8 -10.00 102,37 100,34 100.67

12/15/2005
1:27 PM
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

Appendix E

Statistical Analvsis Summary (BioSTAT Consultants. Inc.)
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W~01-023

Statistical Analysis Summary
WIL Research Laboratories, LLC

Study Protocol - 431011
Version 1.1

Statistical Analysis
1.1 Analysis of Variance Comparisons Among Concentration Response Curve Fits
1.2 Full Enzyme Activity and Background Activity Percent of Control Values Across Replicates
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

BioSTAT Consultants, Inc.
Statement of Quality Control

This report was quality checked in accordance with BioST A T Procedural Guideline 2.1

(Quality Control Process for Tables and Reports). The statistical methodology and
results of inferential statistics were verified by an independent quality control statistician.
Based on these documented quality control activities, it is concluded that the statistical
results incorporated in this report accurately reflect the statistical analysis of data
received by BioSTAT.

-407 -



Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

1 Statistical Analysis
1.1 Analysis of Variance Comparisons Among Concentration Response Curve Fits

Top (T), bottom (B), slope (ß) and loglOIC50 (¡.) were subjected to a one-way random
effects analysis of variance. Response variable were T, B, ß or ¡. and replicates were
treated as random effects.

The SAS procedure Proc Mixed was used for analysis using the following statements:
proc mixed covtest;
class replicate;
model mean = /solution cl;
random replicate;
repeated/ group=replicate;
parms (1) (STD12) (STD22) (STD32)/ho1d=2,3,4;
run;

where STD 12, STD22 and STD32 were the squares of the standard errors for each
replicate.

T, B, ß and ¡. were estimated, separately within each reference chemical and replicate,
and presented along with the average across replicates (LSMean) and associated 95%
confidence interval across replicates.

-408-



Reference
Chemical Parameter

1 Bottom

Slope (ß)

Top

Statistic
Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e. )
95% CI (lower, upper)

Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

loglOIC50 (¡i) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e. )
95% CI (lower, upper)

I.to'-
i

1

-3.606 (2.239)
(-8.276, 1.064)

-0.899 (0.048)
(-0.998, -0.800)

103.600 (0.510)
(102.500, 104.700)

-4.138 (0.032)
(-4.204, -4.072)

2

-1.775 (1.563)
(-5.035, 1.485)

-0.917 (0.043)
(-1.007, -0.828)

Replicate

3

-2.801 (2.267)
(-7.529, 1.928)

-0.932 (0.050)
(-1.037, -0.826)

101.000 (0.670) 103.000 (0.640)
(99.590, 102.400) (101.600, 104.300)

-4.328 (0.022)
(-4.373, -4.282)

-4.085 (0.028)
(-4.143, -4.027)

Overall

-2.478 (1. 116)
(-7.278, 2.322)

-0.916 (0.027)
(-1.031, -0.800)

102.574 (0.779)
(99.222, 105.926)

-4.185 (0.074)
(-4.505, -3.864)

OJ "U

~ a
CD Cõ'= ()
co ..

Zo

~r
i.t(...a....

m
"U~
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;:..
II
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~
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Reference
Chemical Parameter

2 Bot torn

Slope (ß)

Top

log10IC50 (Il)

I.t..o
i

Replicate

Statistic 1 2 3 Overall
Prism Best Fit Value (S.E. ) -0.376 (1. 064) 0.439 (2.203 ) -0.068 (0.866 )
Prism 95% CI (lower, upper) (-2.596, 1.843) (-4.157, 5.035) (-1.875, 1.740)
LSM (LSM s. e . ) -0.137 (0.642 )
95% CI (lower, upper) (-2.901, 2.627 )

Prism Best Fit Value (S.E. ) -0.935 (0.042 ) - 1. 043 (0.115) - 0.991 (0.038 )
Prism 95% CI (lower, upper) (-1.023, -0.847) (-1.282, -0.803) (-1.069, -0.912)
LSM (LSM s. e . ) - 0 . 970 (0.027)
95% CI (lower, upper) (-1.088, -0.853)

Prism Best Fit Value (S.E. ) 99.710 (0.780 ) 97.950 (1.850) 98.900 (0.600)
Prism 95% CI (lower, upper) (98.070, 101.350) (94.100, 101.800) (97.650, 100.150)
LSM (LSM s.e. ) 99.124 (0.461 )
95% CI (lower, upper) (97.142, 101.105)

Prism Best Fit Val ue (S.E. ) -6.387 (0.027 ) - 6.550 (0.062 ) -6.241 (0.020)
Prism 95% CI (lower, upper) (-6.443, -6.330) (-6.679, -6.420) (-6.283, -6.199)
LSM (LSM s.e. ) -6.385 (0.087)
95% CI (lower, upper) (-6.760, -6.010)

CD "U
~ a
ro (1'= ()
CD -

Zo

~r
i.j
v...a....
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ro "U
Replicate Ol ..

:: .2.Reference CD CD=("Chemical Parameter Statistic 1 2 3 Overall CD r+
Z03 Bot tom Prism Best Fit Value (S.E. ) 0.169 (0.724 ) 6.997 (4.124) 0.189 (1.268)

Prism 95% CI (lower, upper) (-1.341, 1.680) (-1.607, 15.600) (-2.457, 2.835) ~LSM (LSM s. e . ) 0.329 (0.622 ) i95% CI (lower, upper) (-2.345, 3.003 ) i.i
W..Slope (ß) Prism Best Fit Value (S.E. ) -0.974 (0.044) -1.273 (0.248 ) -1.002 (0.054 ) a

Prism 95% CI (lower, upper) (-1.067, -0.882) (-1. 789, -0.757) (-1.115, -0.889) ....
LSM (LSM s. e . ) - 0.991 (0.034 )
95% CI (lower, upper) (-1.137, -0.844)

Top Prism Best Fit Value (S.E. ) 109.740 (1.150) 102.390 (1.170) 106.600 (1.270)
Prism 95% CI (lower, upper) (107.330, 112.140) (99.960, 104.810) (104.000, 109.270)
LSM (LSM s. e . ) 106.245 (2.142 )
95% CI (lower, upper) (97.027, 115.463)

log10 I C5 0 (IL) Prism Best Fit Value (S.E. ) -7.579 (0.026) - 6.023 (0.047 ) -7.516 (0.025 )
Prism 95% CI (lower, upper) (-7.634, -7.525) (-6.121, -5.924) (-7.568, -7.465)
LSM (LSM s.e. ) -7.040 (0.508 )
95% CI (lower, upper) (-9.226, -4.854)

I.t....
I
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Reference
Chemical Parameter Statistic
4 Bot torn Prism Best Fit Value (S.E.)

Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

Slope (ß) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e. )
95% CI (lower, upper)

Top Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e. )
95% CI (lower, upper)

log10IC50 (~) Prism Best Fit Value (S. E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e. )
95% CI (lower, upper)

I....
tv
i

1

0.091 (3.042)
(-6.256, 6.437)

-2.044 (1.158)
(-4.460, 0.371)

98.560 (1.420)
(95.600, 101.520)

-4.879 (0.079)

(-5.044, -4.714)

2

-0.459 (2.149)
(-4.943, 4.024)

-1.881 (0.214)
(-2.327, -1.434)

102.280 (1.220)
(99.740, 104.830)

-4.802 (0.033)
(-4.870, -4.733)

Replicate

3

-0.871 (0.975)
(-2.906, 1.163)

-1.722 (0.766)
(-1.882, -1.562)

94.990 (0.540)
(93.880, 96.110)

-4.750 (0.016)
(-4.783, -4.717)

Overall

-0.731 (0.852)
(-4.398, 2.937)

-1.874 (0.203)
(-2.747, -1.002)

98.502 (2.159)
(89.213, 107.791)

-4.782 (0.028)
(-4.904, -4.660)
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Reference
Chemical Parameter Statistic
6 Bot tom Prism Best Fit Value (S.E.)

Prism 95% CI (lower, upper)
LSM (LSM s. e. )
95% CI (lower, upper)

Slope (ß) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

Top Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e. )
95% CI (lower, upper)

log10IC50 (11) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

I.t..
W
i

1

0.598 (1.185)
(-1.875, 3.070)

-1.052 (0.060)
(-1.177, -0.928)

101.800 (0.700)
(100.330, 103.260)

-5.209 (0.026)
(-5.263, -5.156)

2

18.284 (4.850)
(8.166, 28.402)

-1.487 (0.340)
(-2.197, -0.777)

98.640 (1.080)
(96.390, 100.900)

-3.822 (0.080)
(-3.990, -3.655)

Replicate

3

0.909 (1.961)
(-3.183, 5.000)

-1.077 (0.088)
(-1.260, -0.894)

92.160 (1.540)
(88.940, 95.380)

-5.113 (0.039)
(-5.193, -5.032)

Overall

5.732 (5.365)
(-17.351, 28.815)

-1.069 (0.049)
(-1.279, -0.859)

97.664 (2.802)
(85.607, 109.722)

-4.717 (0.446)
(-6.636, -2.799)
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Reference
Chemical Parameter

7 Bot tom

Slope (ß)

Top

Statistic
Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

Prism Best Fit Value (S. E. )
Prism 95% CI (lower, upper)
LSM (LSM s. e.)
95% CI (lower, upper)

Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

log10IC50 (~) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

I.¡..
.¡
I

1

0.091 (0.168)
(-0.259, 0.442)

-1.149 (0.017)
(-1.184, -1.114)

101.330 (0.470)
(100.360, 102.300)

-8.644 (0.008)
(-8.661, -8.628)

2

0.422 (0.421)
(-0.455, 1.300)

-1.188 (0.034)
(-1.258, -1.117)

Replicate

3

0.328 (0.422)
(-0.553, 1.208)

-1.217 (0.033)
(-1.287, -1.148)

99.820 (0.800) 102.690 (0.760)
(98.140, 101.500) (101.110, 104.280)

-8.636 (0.011)
(-8.659, -8.612)

-8.593 (0.011)
(-8.616, -8.571)

Overall

0.160 (0.146)
(-0.470, 0.789)

-1.177 (0.022)
(-1.270, -1.083)

101.298 (0.766)
(98.003, 104.594)

-8.625 (0.016)
(-8.693, -8.557)
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Reference
Chemical Parameter Statistic
8 Bot tom Prism Best Fit Value (S.E.)

Prism 95% CI (lower, upper)
LSM (LSM s. e. )
95% CI (lower, upper)

Slope (ß) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

Top Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e. )
95% CI (lower, upper)

log10IC50 (fJ) Prism Best Fit Value (S.E.)
Prism 95% CI (lower, upper)
LSM (LSM s. e . )
95% CI (lower, upper)

I....
VI
i

1

12.265 (1.241)
(9.676, 14.854)

-1.107 (0.050)
(-1.212, -1.003)

98.250 (0.550)
(97.110, 99.400)

-5.519 (0.021)
(-5.563, -5.474)

2

12.989 (1.525)
(9.806, 16.171)

-1.155 (0.070)
(-1.302, -1.009)

91.110 (0.780)
(89.490, 92.740)

-5.459 (0.024)
(-5.510, -5.409)

Replicate

3

16.572 (3.851)
(8.539, 24.605)

-1.432 (0.235)
(-1.922, -0.941)

92.850 (2.100)
(88.470, 97.220)

-5.430 (0.056)
(-5.548, -5.313)

Overall

12.790 (0.934)
(8.772, 16.808)

-1.132 (0.040)
(-1.305, -0.960)

94.189 (2.299)
(84.298, 104.081)

-5.481 (0.026)
(-5.593, -5.368)
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Reference
Chemical Parameter

9 Bottom

Slope (ß)

Top

log10IC50 (tJ)

I.t..
0\
i

Replicate

Statistic 1 2 3 Overall
Prism Best Fit Value (S.E. ) -4.646 (2.757) -7.329 (5.595) - 9.718 (5.239)
Prism 95% CI (lower, upper) (-10.397, 1.105) (-19.000, 4.341) (-20.647, 1.211)
LSM (LSM s.e. ) - 5.999 (2.236)
95% CI (lower, upper) (-15.621, 3.624)

Prism Best Fit Value (S.E. ) -0.733 (0.048) -0.730 (0.085) - 0.715 (0.070 )Prism 95% CI (lower, upper) (-0.833, -0.633) (-0.908, -0.553) (-0.860, -0.569)
LSM (LSM s. e . ) - 0.728 (0.036)
95% CI (lower, upper) (-0.882, -0.573)

Prism Best Fit Value (S.E. ) 101.750 (0.770) 98.830 (2.390) 102.720 (2.060)
Prism 95% CI (lower, upper) (100.140, 103.370) (93.840, 103.820) (98.430, 107.010)
LSM (LSM s. e . ) 101.615 (0.691)
95% CI (lower, upper) (98.644, 104.586)

Prism Best Fit Value (S.E. ) -4.565 (0.050 ) -4.360 (0.084 ) -4.310 (0.074 )Prism 95% CI (lower, upper) (-4.670, -4.460) (-4.536, -4.184) (-4.464, -4.155)
LSM (LSM s .e.) -4.421 (0.083 )
95% CI (lower, upper) (-4.777, -4.064)
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Project No.: WIL-431011
Battelle

EPA Contract No.: 68-W-01-023

1.2 Full Enzyme Activity and Background Activity Percent of Control Values
Across Replicates

Three factor mixed effects analysis of variance models were fit separately for the full
enzyme activity controls, the background activity controls, and the positive and negative
control tubes. The fixed effect factors in the analysis of variance were reference chemical
(chemicals 1 &2, 3&6, 4, 5, 7&8 and 9& 10 - 5 degrees of freedom), portion (beginning or
end - 1 degree of freedom) and the portion by reference chemical interaction (5 degrees
of freedom). The random effects were replicate nested within reference chemical and
portion by replicate within reference chemical interaction.

The SAS procedure Proc Mixed was used for analysis using the following statements:
proc mixed covtest;
class chemical portion replicate;
model value = chemical portion chemical *portion;
random replicate( chemical) portion *replicate( chemical)/group=chemical;
lsmeans chemical portion chemical*portion/cI;
run;

If the portion by replicate within reference chemical interaction was significant (at the
0.05 level) the nature of the effect was assessed by comparing the portion effect within
each replicate within reference chemical to the portion effect averaged across replicates
within the same reference chemicaL. Simultaneity of inference was adjusted for by
Bonferroni's method.

P-values from the ANOV A were presented in the tables. In addition, estimates for the
LSMeans, standard errors and 95% confidence intervals were presented.

-417-



Activity

Background

I.t..
00
I

Portion Statistic
Beginning LSM

LSM s. e .
95% CI - lower
95% CI - upper

End LSM
LSM s. e .
95% CI - lower
95% CI - upper

Overall LSM
LSM s. e .
95% CI - lower
95% CI - upper

P-Values Chemical = 1. 0000
Portion = 0.4951
Chemical*Portion = 0.7946
Replicate (Chemical) 1 & 2
Replicate (Chemical) 3 & 6
Replicate (Chemical) 4
Replicate (Chemical) 5
Replicate (Chemical) 7 & 8
Replicate (Chemical) 9 & 10
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)

1 & 2

-0.000
O. 093

- 0.2 02
0.202

O. 000
O. 093

-0.202
0.202

-0.000
O. 066

- 0.143
0.143

3 & 6

O. 019
O. 093

- 0.183
0.222

-0.019
O. 093

-0.221
0.183

o. 000
O. 066

- 0.143
0.143

O. 009
O. 093

-0.193
0.211

-0.009
O. 093

-0 .211
0.193

O. 000
O. 066

- 0.143
0.143

Chemical

4

-0.001
O. 093

-0.203
0.201

O. 001
O. 093

-0.201
0.203

-0. 000

O. 066
-0.143
0.143

5 7 & 8 9 & 10

OJ ""
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CD ro'=0
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Zo
- O. 016

o. 093
- 0.218
0.186

O. 016
O. 093

-0.186
0.218

-0.000
O. 066

- 0.143
0.143

Overall

-0.130
0.120

- a .392
0.132

-0.020
O. 040

-0.107
O. 067

~r
i.¡

(¡..o....0.130
0.120

-0.132
0.392

O. 020
O. 040

- O. 067
0.107

O. 000
O. 085

- 0.185
0.185

1 & 2

3 & 6
4

5
7 & 8

9 & 10 0.2856 m
"";i
()0
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Activity

Full Activity

I.¡..
1,
I

Portion Statistic
Beginning LSM

LSM s. e .
95% CI - lower
95% CI - upper

End LSM
LSM s. e .
95% CI - lower
95% CI - upper

Overall LSM
LSM s. e .
95% CI - lower
95% CI - upper

P-Values Chemical = 0.9996
Portion = 0.0001
Chemical *Portion = 0.0662
Replicate (Chemical) 1 & 2
Replicate (Chemical) 3 & 6
Replicate (Chemical) 4
Replicate (Chemical) 5
Replicate (Chemical) 7 & 8
Replicate (Chemical) 9 & 10
Portion*Replicate (Chemical) 1 & 2
Portion*Replicate (Chemical) 3 & 6
Portion*Replicate (Chemical) 4
Portion*Replicate (Chemical) 5
Portion*Replicate (Chemical) 7 & 8
Portion*Replicate (Chemical) 9 & 10

0.2991
o . 1470
0.4575

1 & 2

102.853
1. 216

100.203
105.502

97.147
1.216

94.498
99.797

100.000
0.860

98.126
101.874

3 & 6

104.277
1.332

101.374
107.180

96.436
1. 216

93.786
99.086

100.357
0.902

98.391
102.322

100.428
1.543

97.066
103.789

99.572
1.543

96.211
102.934

100.000
1.091

97.623
102.377

Chemical

4

102.119
2.404

96.882
107.356

97.881
2.404

92 .644
103.118

100.000
1.700

96.297
103.703

5 7 & 8

104.885
1.267

102.125
107.645

95.115
1.267

92.355
97.875

100.000
0.896

98.048
101.952

9 & 10

101.527
1. 216

98.877
104.177

98.473
1.216

95.823
101.123

100.000
0.860

98.126
101.874

Overaii

102.681
0.635

101.299
104.064

97.437
0.628

96.069
98.806
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Activity

Negati ve

I.ttvo
i

Portion Statistic
Beginning LSM

LSM s. e .
95% CI lower
95% CI - upper

End LSM
LSM s. e .
95% CI - lower
95% CI - upper

Overall LSM
LSM s. e .
95% CI - lower
95% CI - upper

P-Values Chemical = 0.0843
Portion = 0.0007
Chemical*Portion = 0.5365
Replicate (Chemical) 1 & 2
Replicate (Chemical) 3 & 6
Replicate (Chemical) 4
Replicate (Chemical) 5
Replicate (Chemicaii 7 & 8
Replicate (Chemical) 9 & 10
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)
Portion *Repl icate (Chemical i

Portion *Repl icate (Chemical)
Portion*Replicate (Chemical)

0.3153

0.2927
0.2093

1 & 2

3 & 6
4
5 o .2397
7 & 8

9 & 10

1 & 2

100.718
2.511

95.246
106.190

89.357
2,511

83.885
94.829

95.038
2.039

90.594
99.481

3 & 6

103.538
2.073

99.021
108.055

97.674
2.073

93.157
102.190

100.606
1.466

97.412
103.799

101. 410
2.073

96.893
105.927

96.484
2.073

91.968
101.001

98.947
1.466

95.753
102.141

Chemical

4

96.000
5.032

85.036
106.963

95.083
5.032

84.120
106.047

95.541
4.237

86.310
104.773

5 7 & 8

93.348
3.664

85.365
101.331

85.760
3.664

77.777
93.742

89.554
3.358

82.238
96.870

9 & 10

100.951
2.073

96.434
105.468

92.805
2.073

88.289
97.322

96.878
1. 466

93.684
100.072

Overall

99.327
1.269

96 . 563
102.092

92.861
1.269

90.096
95.625
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Activity

Posi ti ve

I.ttv..
i

Portion Statistic
Beginning LSM

LSM s. e .
95% CI lower
95% CI - upper

End LSM
LSM s. e .
95% CI - lower
95% CI - upper

Overall LSM
LSM s. e .
95% CI - lower
95% CI - upper

P-Values Chemical = 0.5254
Portion = 0.0000
Chemical*Portion = 0.0498
Replicate (Chemical) 1 & 2
Replicate (Chemical) 3 & 6
Replicate (Chemical) 4
Replicate (Chemical) 5
Replicate (Chemical) 7 & 8
Replicate (Chemical) 9 & 10
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)
Portion*Replicate (Chemical)

0.1683
0.1590
0.2135
0.3227
0.2023
0.1871

1 & 2 0.3026
3 & 6
4
5 0.3759
7 & 8 o .4444
9 & 10

1 & 2

48.818
4.260

39.536
58.099

41.161
4.260

31.880
50.442

44.989
4.180

35.882
54.097

3 & 6

70.842
15.656
36.732
104.952

65.279
15.656
31.169
99.389

68.061
15.645
33.973
102.148

50.814
1.378

47.812
53.816

49.104
1.378

46.102
52 .107

49.959
1.255

47.224
52 .694

Chemical

4

50.721
1.203

48.100
53.343

48.991
1.203

46.370
51.613

49.856
0.986

47.707
52.006

5 7 & 8

51.696
1.668

48.061
55.331

46.248
1.668

42.613
49.883

48. 972

1.551
45.592
52.352

9 & 10

53.424
1.796

49.511
57.338

50.250
1.796

46.337
54.164

51.837
1.704

48 . 125
55.550

Overall

54 .386
2.752

48.390
60.381

50.172
2.752

44.177
56.168
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This report discusses the methods and results of the interlaboratory statistical analysis to
compare and combine the intralaboratory results obtained at Battelle, In Vitro Technologies,
Research Triangle Institute, and WIL Laboratories for the multiple chemical studies with the
recombinant aromatase assay under Work Assignment 4-l7, Task 4, Conduct Multiple Chemical
Studies with Human Recombinant Microsomes.

Summary and Conclusions

Human recombinant micro somes were distributed to the four participating laboratories.
They were utilized to conduct recombinant aromatase assays for ten test substances:
aminoglutethimide (AG), ketoconazole (KCZ), prochloraz (PCZ), 4-nonylphenol (NP),
dibenz(a,h)anthracene (DBA), fenarimol (FRM), econazole (ECZ), chrysin (CYN), dicofol
(DCF), and atrazine (A TZ) (coded: chemicals I, II,. .. .,X). Recombinant assay aromatase activity
levels were determined for various graded concentrations of each of the substances. The
intralaboratory analyses were performed on the percent of control responses for the recombinant
aromatase assays.

The intralaboratory analyses included concentration response relation fits for individual
chemicals and analysis of variance comparisons ofthe background activity, full enzyme activity,
positive, and negative control responses combined across the chemicals. The interlaboratory
analysis compared across the four laboratories the logioICso, the slope, the top and the bottom
threshold parameters of the concentration response relation fits determined in the intralaboratory
analyses for each chemicaL. The interlaboratory analysis also compared across the four
laboratories the background activity, the full enzyme activity, the positive and negative control
responses at the beginnings and the ends of the replicates. It determined whether and how the
differences in control activity between the beginning and the end of each replicate within
laboratories varied across laboratories.

The principal results of the interlaboratory analysis are summarized below.

Concentration Response Relations

Concentration response relations were fitted to eight of the ten test substances. Two test
substances, dibenz( a,h) anthracene and atrazine, were noninhibitors and concentration response
relation fits were not carried out.

1. Differences among laboratories for loglOLCso. The estimates for logioICso were in
general consistent among the four laboratories for most chemicals. The In Vitro
estimates were slightly lower than the other three laboratories for ketoconazole,
econazole, and dicofol. The ratios of the among laboratory variance to the pooled within
laboratory variance were 6.4 for ketoconazole, 4.9 for econazole, 9.5 for dicofol, and less
than 2.7 for the other chemicals. The CVs for the ICso were relatively high: 39.5 percent
for ketoconazole, 70.6 percent for dicofol, 26.9 percent for chrysin, 29.2 percent for
prochloraz, and greater than 11.4 percent for the other chemicals.
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2. Differences among laboratories for slope. The estimated slopes were similar among the
four laboratories for most chemicals. The In Vitro slope was more negative than those of
the other laboratories for ketoconazole and dicofol and was less negative for 4-
nonylphenol and econazole. The CV values for the slope were 28.1 percent for dicofol,
14.5 percent for 4-nonylphenol, and less than 10 percent for the other six chemicals. The
ratios of the among laboratory variance to the pooled within laboratory variance were 2.5
or less for all the chemicals.

3. Differences among laboratories for to? threshold. The estimated top thresholds varied
between 85 and 111 percent, and they were in general consistent among the four
laboratories for most chemicals, except for aminoglutethimide. For amino glutethimide
the estimated top threshold for In Vitro was higher than those for the other three
laboratories (approximately 110 percent compared to approximately 99 percent or less).
The CV s for the top thresholds were less then six percent for all chemicals. The ratios of
the among laboratory variances to the pooled within laboratory varance ratios were 7.1
for amino glutethimide and 3.9 or less for the other chemicals.

4. Differences among laboratories for bottom threshold. The estimated bottom thresholds
were between -2.5 and 11 percent for all chemicals except chrysin and dicofol. For
chrysin the bottom thresholds were between 12.8 and 22.6 percent and were consistent
among laboratories. For dicofol In Vitro had a bottom threshold of 41.1 percent, which
was inconsistent with those of the other laboratories (bottom thresholds equal to or
between -6.0 and 2.1 percent). The ratios ofthe among laboratory varances to the
pooled within laboratory variance were 21.4 for dicofol and less than 1.4 for the other
chemicals.

Control Activitv

The control responses were analyzed combined across chemicals. Comparisons
between the ends and the beginnings of replicates within laboratories were carred out for the full
enzyme activity, background activity, positive, and negative controls.

5. Comparisons between the ends and the beginnings of replicates.

a. For the background activity control, there were no differences between the end
and the beginning of replicates. The among laboratory varance was zero.

b. For the full enzyme activity controls, the end portion was statistically significantly
lower than the beginning portion for each individual laboratory and on average
across laboratories. The difference between the two portions for RTI was more
than two times of those for the other three laboratories. The estimated varance
among the laboratories was about eight times of the pooled within laboratory
vanance.

c. For the negative control, the results for In Vitro differed from those ofthe other
laboratories. The end portion was (nearly significantly) higher than the beginning
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portion for In Vitro, and statistically significantly lower than the beginning for the
other laboratories. As a result of this inconsistency, the estimated variance among
the laboratories was about 4.6 times the average within laboratory variance. The
end and the beginning portions did not differ significantly on average across
laboratories.

d. For the positive controls, the result for In Vitro differed slightly from the other

three laboratories. The end portion was slightly higher than the beginning portion
for In Vitro, but was statistically significantly lower than the beginning for the
other laboratories, and on average across laboratories. The estimated variance
among the laboratories was about 1.6 times of the average within laboratory
vanance.

In Vitro's results differed slightly from the other laboratories with respect to logioICso
and slope for ketoconazole, econazole and dicofol, for slope for 4-nonylphenol, for bottom for
dicofol, for top for amino glutethimide, and for differences between end and beginning portions
for the negative and positive controls. It is not understood why the activity for the negative and
positive controls at In Vitro increased between the beginning and end portions of replicates while
those at the other laboratories decreased.

Introduction and Background

Task 4 of Work Assignent 4-17, the Recombinant Aromatase Validation Study,
involved four laboratories (RTI, Battelle, WIL and In Vitro) independently carrying out the
human recombinant aromatase assay on the aromatase activity of human recombinant
micro somes with ten reference chemicals, according to a common protocol. Intralaboratory
statistical analyses were carred out based on each laboratory's test data according to a common
statistical analysis plan. The interlaboratory statistical analysis discussed in this report combines
summar values developed in each intralaboratory analysis and assesses the relationships among
them, the extent of interlaboratory varation, and overall consensus estimates. This report
discusses the methods used and the results obtained from combining the intralaboratory
statistical analysis results.

The intralaboratory analyses were performed on the percent of control responses. The
intralaboratory analyses included concentration response relation fits for individual chemicals
and analysis of variance comparsons ofthe background activity, full enzyme activity, positive
and negative control responses averaged across the chemicals. The interlaboratory analysis
compared across the four laboratories the logioICso, the slope, the top threshold, and the bottom
threshold parameters of the concentration response relation fits determined in the intralaboratory
analyses for each chemicaL. The interlaboratory analysis also compared across the four
laboratories the background activity, full enzyme activity, positive and negative control
responses between the beginnings and the ends of the replicates. It determined whether and how
the differences in control activity between the beginning and the end of each replicate within
laboratories varied across laboratories.
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Test Organization

Human recombinant micro somes were distributed to the four participating laboratories.
Recombinant assay aromatase activity levels were determined for various graded concentrations
of each of the ten reference chemicals: aminoglutethimide, ketoconazole, prochloraz, 4-
nonylphenol, dibenz(a,h)anthracene, fenarimol, econazole, chrysin, dicofol, and atrazine. Three
replicates of the inhibitor assay were carred out at each laboratory for each chemicaL. Within
each replicate three repetitions were run at each graded concentration of each of the ten reference
chemicals. In addition, for each chemical two repeat tubes ofthe background activity, full
enzyme activity, positive and negative activity controls were ru prior to the inhibition chemical
runs and two repeat tubes ofthe background activity, full enzyme activity, positive and negative
controls were run following the inhibition chemical rus.

Intralaboratory statistical analyses were cared out on the percent of control responses.
Percent of control is defined as the ratio of the background adjusted aromatase activity in the
tube under consideration to the average background adjusted aromatase activity among the four
full enzyme activity control tubes within the replicate, times 100. The average percent of control
among the four full enzyme activity control tubes is necessarily 100 percent within each
replicate. The average percent of control among the four background activity control tubes is
necessarily 0 percent within each replicate.

Nominally for an inhibitor the percent of control activity values vary between
approximately 0 percent near the high chemical concentrations and approximately 100 percent
near the low chemical concentrations, but this may vary with the inhibitor. Thus four parameter
concentration response relations were fitted to the inhibition test results, with variable top and
bottom threshold parameters.

Intralaboratory statistical analyses were performed based on a common analysis plan.
The following results were reported in each intralaboratory analysis.

1. A concentration relation (four parameter) fit within each replicate to describe the trend in the
percent of control activity across varying concentrations of each of the test chemicals

2. Estimates of the loglOICso concentration, the slope, the top and the bottom, and associated
standard errors within each replicate for each chemicaL.

3. Average values across replicates for the logioICso concentration, the slope, the top threshold,
and the bottom threshold, and associated standard errors for each chemicaL.

4. Results of random effects analysis of variance applied to the data for the full enzyme activity,
background activity, positive and negative controls obtained at the beginning and those
obtained at the end of each replicate.

The control activity results assay results were reported differently by the various
laboratories (Appendix B). RTI and WIL reported least squares means results corresponding to
the end and to the beginning portions, for each chemical (R TI) or for subsets of chemicals
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(WIL). Battelle and In Vitro reported least squares means results corresponding to the difference
between the end and the beginning portions (end minus beginning), averaged across chemicals.

It should be noted that within each of the laboratories the intralaboratory analyses of the
control responses combined across chemicals were based on random effects analysis of variance
models that assumed random replicate effects and independent responses within replicates.
None of the models fully accounted for the constraints on the full enzyme activity control
responses (sum to 100 percent) or the background activity control responses (sum to 0 percent)
within each replicate. This affected the standard errors that are presented in the tables in
Appendix B. As an example, for RTI (Table B-1a) amino glutethimide background activity
control the replicate-to-replicate variability is zero and the standard error of the end minus
beginning portions is presented as 0.036 =0.026... The standard errors given in Appendix B
for each of the laboratories do not account for the constraints on the sums ofthe background
activity control values (0) and the full enzyme activity control values (100) within replicates.

The interlaboratory statistical analysis combined summary values developed in each of
the four intralaboratory analyses to assess relationships among the results at each laboratory, the
extent oflaboratory-to-laboratory variation, and overall consensus estimates among the
laboratories with associated variability estimates (incorporating laboratoty-to-laboratory
variability). The interlaboratory analysis compared among laboratories the average values for
the logioICso, the slope, the top threshold, and the bottom threshold parameters of the
concentration response relation fits determined by each of the participating laboratories, as
reported in the intralaboratory analyses. It also compared among laboratories the background
activity, the full enzyme activity, the negative and the positive control results obtained at the end
of each replicate with those obtained at the beginning.

The objectives ofthe interlaboratory statistical analysis are to:

· Determine the average values and the variabilities among laboratories for each ofthe
parameters mentioned above.

· Determine the interlaboratory coeffcients of variation among laboratories for the
ICso, the slope, and the top parameters.

· Estimate the ratio of the among laboratory variation to the average within laboratory
varation for the parameters mentioned above.

Statistical Analysis Methods

Statistical analyses were carred out for each of the eight concentration response relation
and control endpoints discussed above in the Test Organization section: logioICso, slope, top,
bottom, and portion effects (end minus beginning) for the background activity, full enzyme
activity, negative and positive controls. The analyses for the logioICso, the slope, the top and the
bottom were performed separately for each chemicaL. The analyses for the controls were
performed combining all chemicals.

For each endpoint, a random effects analysis of variance model with heterogeneous
variances among the participating laboratories was fitted to the summary responses within
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laboratories. Laboratory was treated as a random effect. For each endpoint, the within
laboratory varances were based on the squares of the standard errors associated with the
endpoint estimates obtained in each of the intralaboratory analyses. The analysis of variance
provided an estimated weighted average across all the four laboratories and its associated
standard error as well as an estimate of the laboratory-to-laboratory component of variation. The
weights included in the weighted averages incorporated both laboratory-to-laboratory variation
and within laboratory variation. The degrees of freedom associated with the overall weighted
average was calculated as

2*(((l/K)* nSL2 + S?))2)/((var(SL2)+(2/K?)* nS¡4/dfj)))

where SL2 is the random laboratory to laboratory variance, S? and dfj are the reported within
laboratory variance and degrees of freedom for the ith laboratory, var(SL2) is the variance of SL2,
and K is the number of laboratories (Hartung and Makambi, 2001).

For each endpoint, the estimated overall average and its associated standard error
(incorporating both within laboratory and among laboratory components of variation) and
associated degrees of freedom were used to construct a 95 percent confidence intervaL. For each
laboratory the individual effect and associated 95 percent confidence interval (based on the
within laboratory standard error) were also determined. These were plotted side-by-side to
provide a graphical comparison among the laboratories.

When calculating the within laboratory means for the logioICso, the slope, the top and the
bottom threshold parameters across replicates, all four laboratories incorporated the replicate-to-
replicate component of varation into the standard errors ofthe averages. However, as discussed
previously the four laboratories reported different summar statistics for the background activity,
the full enzyme activity, the negative activity and positive controls (Appendix B). The
differences in activity between the beginning and the end portions were therefore necessarily
determined differently for each ofthe laboratories.

The differences between the beginning and the end (end minus beginning) were
determined for each control endpoint as follows (Appendix B):

1. For RTI, the differences (Diff) between the end and the beginning were first calculated
for each chemicaL. The associated standard errors for these differences were calculated as
IDif~/(F-value)1/2, where the F-values were associated with test results for the portion
effects for chemicals, as provided in the intralaboratory analysis reports. The differences
between the beginning and the end portions were averaged across all chemicals resulting
in the overall average differences between the end and the beginning portions. The
associated standard errors were calculated as (1/1 0)( Is?) 

1/2, where Sj is the standard error

associated with the difference for the ith chemical (Tables B-1 a, B-1 b).

2. For WIL Laboratories, the ten chemicals were combined into subsets of size one or two.
The subsets of chemicals were tested simultaneously, with common controls. This
resulted in a total of six sets of independent controls. For each subset of chemical
combinations, the mean values and the associated standard errors at the beginning and at
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the end portions, as well as the averages across the two portions were reported. The
differences between the end and beginning were first calculated for each chemicaL. The
associated standard errors for these differences were calculated as (2(S/+Sb2)-4Ss2)l/2,

where Se, Sb, and Ss were the standard errors associated with the end, the beginning, and
the averages across the end and the beginning respectively, as provided in the
intralaboratory analysis report. The differences between the beginning and the end
portions (end minus beginning) were averaged across the chemical combinations. The
associated standard errors were calculated as (1/6)( Ls¡2)l/2, where s¡ is the standard error
associated with the difference for the ith chemical combination (Tables B-2a, B-2b).

3. Results for Battelle and In Vitro were as reported in the intralaboratory report, averaged

across chemicals with associated standard errors (Tables B-3, B-4).

To describe the variability among the individual laboratory values relative to the overall
average value, coeffcients of variation (CV) and their associated 95 percent confidence intervals
(CI) were calculated for the ICso, the slope, and the top parameters. (Note that the CV was
calculated for the ICso in the original domain, rather than logioICso.) The coefficient of variation
is defined as the standard deviation ofthe effect response divided by its mean. The methods for
calculating the CV and the associated 95 percent CI differed, depending on the underlying
assumption about the distribution of the endpoint parameter.

The measurements for ICso were assumed to be approximately log normally distributed.
The CV for ICso therefore was expressed as

CV = (10s21n(JO) _1)1/2

where S2 is the total logarithmic variance among the four laboratories. S2 is approximated by
4(sei, where se is the standard error of the pooled mean (log¡oICso) estimate. This expression
would be exact if the within laboratory variances were equal across laboratories. The 95 percent
confidence interval associated with the CV is based on the chi square distribution and is
calculated as

((1 o 
Cdf*S2*liiCIO)/(x2df, 0.975 )) _1)1/2, (lüCdf*S2*lnclo)/cx2dl;0025)) _1)1/2)

where df is the estimated degree of freedom among the four laboratories, determined as shown
above.

For the slope (ß) and the top (T), the measurements are assumed to be approximately
normaL. The CV therefore is expressed as

CV=IS/MI

where M is the mean and S is the associated standard deviation. S is approximated by --4 (se)
where se is the standard error of the pooled mean estimate. The endpoints of the 95 percent
confidence interval for the CV are the solutions to the two nonlinear equations:
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td~Cr\0.025)= M/(S/v'4) and td~Cr\0.975)= M/(S/v'4)

where td~C) is noncentral t distribution with noncentrality parameter NC (=M/(S/v'4)) and
degrees of freedom df is the estimated degrees of freedom among the four laboratories. The
solution to the first equation gives the lower bound of the CI, and the solution for the second
equation gives the upper bound of the CI. A Newton-type iterative procedure is used to solve for
the noncentrality parameters in these equations (Lehmann, 1986).

CVs were not calculated for the bottom threshold parameter, and for the differences
between the end and the beginning for the background activity, full enzyme activity, negative
and positive controls. The ranges of the mean values for these endpoints include zero and so the
estimates fluctuate between positive and negative values. CV is therefore not stable for these
endpoint parameters and could be very large or even infinite.

To describe the variability among laboratories relative to the variability within
laboratories the ratio of the variance among laboratories to the average variance within
laboratories was calculated as

R=S21ab 1((1/4)(SI2 + sl + sl + sl))

where S21abis the variance among the four laboratories and (SI2, sl, sl, sl) are the squares of the
within laboratory standard errors at the four laboratories. A confidence interval for this ratio is
based on the F-distribution with (Vlab, Vwi) degree of freedom

(R/-I(0.975), R/-I(0.025))

where Vlab=3 and Vwi is based on Satterthwaite's approximation

Vwi = ((s/ + S22 + sl+ Sl)2)/(sI41 Vi + S241 V2 + S341 V3 + S441 V4)

where (Vi, V2, V3, V4) are the degrees of freedom associated with the within laboratory standard
errors at the four laboratories. This ratio is calculated for each of the eight endpoint parameters.

Round Off

In several places entries in the tables in the interlaboratory analysis report tables differ
from corresponding entries in the intralaboratory analysis report tables by one or a small number
of trailing digits in the last decimal place. This is due to rounding differences in intermediate
calculations between the intralaboratory analyses and the interlaboratory analysis.
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Figure Symbols

The body and Appendix A of the report include a number of figures, to be discussed in
greater detail in the results section. The plotting symbols are circles. Some of the circles are
filled while others are empty. This is due to an issue in the graphing program. For purposes of
interpretation, it should be disregarded whether the circle is filled or is empty.

Statistical Analysis Results

As discussed in the methods section, the interlaboratory analyses for the logioICso, the
slope, the top and the bottom parameters were performed separately for each chemicaL. The
interlaboratory analyses for the background activity, the full enzyme activity, the negative and
the positive activity control data were performed combined across chemicals.

Concentration Response Relations: logloICso, Slope, Top and Bottom

Convergence problems prevented successful concentration response relation fits for the
two non-inhibitor chemicals dibenz(a,h)anthracene and atrazine in all four intralaboratory
analyses of the individual laboratory data. Therefore the interlaboratory analyses for the
concentration response relation parameters were restricted to the other eight chemicals.

Table 1 displays the estimated logioICso and the slope within each laboratory and the
associated 95 percent confidence intervals for each chemical i. This table also displays the
overall mean values across laboratories and their associated 95 percent confidence intervals,
incorporating among laboratory variation based on the random effects analysis of variance.
These means and confidence intervals are displayed in Figures 1 through 16. Each figure
includes a reference line corresponding to the overall average. The estimated CV s and their
associated 95 percent confidence intervals for the overall means for the logioICso and the slope
parameters are also presented in Table 1.

Table 2 displays the within laboratory variances and their associated degrees of freedom
for each laboratory for the logioICso and the slope parameters2. These are the squares of the
within laboratory standard errors associated with the estimated parameter values. Table 2 also
displays the laboratory-to-laboratory random variations, the p-values associated with the test that
the among laboratory variation is zero, and the squares of the standard errors of the overall mean
values, as well as their associated degrees of freedom. The ratios of the among laboratory

i The confidence intervals in Table 1 were calculated for the interlaboratory analysis based on the least squares

means, standard errors, and degrees of freedom reported in the intra1aboratory analyses within each laboratory. The
confidence intervals in Table 1 thus may differ in the low significant digits from those displayed in the
intralaboratory analysis reports due to round off error in intermediate calculations.

2 Degrees of freedom within laboratories (Table 2) for Battelle and In Vitro were based on those specified in the

intralaboratory analysis reports. Degrees of freedom for WIL Laboratories were based on the number of replicates
(3) minus 1. Two degrees of freedom was assigned. The degrees of freedom for R TI were based on an analysis of
variance model for all four chemicals combined. There were 24 observations (8 chemicals x 3 replicates per
chemical) and 8 effects estimated, leaving 16 degrees of freedom for residuaL.
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variances to the unweighted average within laboratory variances are also displayed, with their
associated 95 percent confidence intervals.

Similar statistics for the top and the bottom parameters are displayed in Appendix A
(Table A-I and A-2 and Figures A-I though A-16). Notice that CV was not calculated for the
bottom parameter since its distribution straddles zero.

The estimates for logioICso (Table 1) were in general consistent among the four
laboratories for most chemicals. The In Vitro estimates were slightly lower than those for the
other three laboratories for ketoconazole, econazole, and dicofol. The ratios of the among
laboratory variance to the pooled within laboratory variance were relatively large for dicofol
(9.5), ketoconazole (6.4), and econazole (4.9) and were less than 2.7 for the other chemicals
(Table 2). The CVs for the ICso were 39.5 percent for ketoconazole, 70.6 percent for dicofol,
26.9 percent for chrysin, 29.2 for prochloraz, and between 11.4 and 18.3 percent for the other
chemicals (Table 1). All the CVs exceeded 10 percent.

The slope estimates (Table 1) were similar among the four laboratories for most
chemicals. The In Vitro slope estimates were more negative than those for the other three
laboratories for ketoconazole (Figure 4) and dicofol (Figure 16) and were less negative than
those for the other three laboratories for 4-nonylphenol (Figure 8) and econazole (Figure 12).
The slope CVs were 28.1 percent for dicofol, 14.5 percent for 4-nonylphenol, 7.4 percent for
econazole, and less than 6.1 percent for the other five chemicals (Table 1). The ratios of the
among laboratory variance to the pooled within laboratory variance were 2.5 or less for all ofthe
chemicals (Table 2).

The estimates for the top thresholds varied between 85 and 111 percent. They were in
general consistent among the four laboratories for most chemicals except for amino glutethimide.
The estimated top threshold for In Vitro was higher than the other three laboratories for
amino glutethimide (110.3 compared to 99 percent or less). The top threshold CVs were 6.0
percent for amino glutethimide and less than 5.4 percent for the other seven chemicals (Table A-
1). The ratios of the among laboratory variances to the pooled within laboratory variance ratios
were 7.1 for amino glutethimide and 3.9 or less for the other seven chemicals (Table A-2).

The estimated bottom thresholds were between approximately -2.5 and 11 for all
chemicals except for chrysin and dicofol (Table A-I). The bottom thresholds were between 12.8
and 22.6 percent for chrysin, and consistent among laboratories. In Vitro had a bottom threshold
of 4l.1 percent for dicofol (Table A-I), which was inconsistent with those of the other three
laboratories (-6.0 to 2.1 percent). The 95 percent confidence interval for In Vitro did not overlap
with those for the other three laboratories (Figure A-16). The ratios of the among laboratory
variances to the pooled within laboratory variance ratios were 21.4 for dicofol and less than 1.4
for any of the other seven chemicals (Table A-2).
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Control Activitv: Differences Between the Beginning and the End Portions

Table 3 displays the estimated parameter values and the associated within laboratory 95
percent confidence intervals for the differences between the beginning and the end portions3. It
also displays the overall mean differences across laboratories and their associated 95 percent
confidence intervals, incorporating among laboratory variation based on the random effects
analysis of variance. The mean differences (end minus beginning) and confidence intervals are
displayed in Figures 17 to 20, one for each control endpoint. Each figure includes a reference
line corresponding to the overall average.

Table 4 displays the within laboratory variances and their associated degrees of freedom
for each laboratory. These are the squares of the within laboratory standard errors associated
with the estimated parameter values. Table 4 also displays the laboratory-to-laboratory random
variation and the p-values associated with their significance, and the squares of the standard
errors of the overall mean values, as well as their associated degrees of freedom. The ratios of
the among laboratory variances to the unweighted average within laboratory variances are also
displayed, with their associated 95 percent confidence intervals.

The following results were observed:

For the background activity controls, there were no differences between the end and the
beginning of replicates. The among laboratory variance was zero.

For the full enzyme activity controls, the end portion was statistically significantly lower
than the beginning portion for each individual laboratory and on average across laboratories.
The difference between the two portions for RTI was more than two times those for the other
laboratories. The estimated variance among the laboratories was about eight times the pooled
within laboratory variance.

For the negative controls, the result for In Vitro was different from the other three
laboratories. The end portion was (nearly significantly) higher than the beginning portion for In
Vitro, but statistically significantly lower than the beginning for the other three laboratories. As
a result of this disagreement, the estimated variance among the laboratories was about 4.6 times
of the average within laboratory variance. The two portions did not differ significantly on
average across laboratories.

For the positive controls, the result for In Vitro differed slightly from the other three
laboratories. The end portion was slightly higher than the beginning portion for In Vitro, but
statistically significantly lower than the beginning portion for the other laboratories, and on
average across laboratories. The estimated variance among laboratories was about 1.6 times that
of the pooled average within laboratory variance.

3 The confidence intervals are based on the least squares means, standard errors, and degrees of freedom shown in

Appendix B, which in turn are based on those reported in the intralaboratory analyses.
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Table 1. Parameter Estimates and 95 Percent Confidence Intervals for the LogioICso and Slope Parameters of the
Concentration Response Relations for the Recombinant Aromatase Assay. Estimated by ChemicaL.

AG Log_IC5O -5.279(-5.358,-5.201 ) -5.250(-5.449,-5.051 ) -5.385(-5.759,-5.011) -5.393(-5.441,-5.345) -5.325(-5.411,-5.239) 15.647(9.763,39.077)

AG Slope -0.980(-1.108,-0.853) -0.987(-1.039,-0.935) -0.970(-1.086,-0.854) -0.939(-1.017,-0.86 i) -0.972(-1.005,-0.939) 3.345(2.726,4.329)

KCZ Log_IC5O -5.031 (-5. I I 1,-4.952) -5.097(-5.147,-5.047) -5.185(-5.503,-4.867) -5.492(-5.852,-5.132) -5.186(-5.428,-4.943) 39.467(22.510,185.087)

KCZ Slope -0.937(-1.037,-0.836) -0.943(-1.064,-0.822) -0.916(-1.032,-0.800) -1.248(-1.641,-0.855) -0.934(-0.986,-0.881 ) 4.592(2.955,10.168)

PCZ Log_IC5O -7.481 (-7.520,-7.443) -7.503(-7.787,-7.219) -7.040(-9.226,-4.854) -7.704(-7.742,-7.666) -7.562(-7.772,-7.353) 29.237(16.024,174.277)

PCZ Slope -0.973(-1.048,-0.899) -0.981 (-1.079,-0.883) -0.991 (-1.37,-0.845) -0.957(-1.068,-0.846) -0.979(-1.019,-0.938) 4.029(3.231,5.354)

NYP Log_IC5O -4.666(-4.702,-4.630) -4.721(-4.772,-4.670) -4. 782(-4.902,-4.662) -4.781(-4.854,-4.708) -4.731 (-4.798,-4.665) 11.409(6.913,31.719)

NYP Slope -2.264(-2.620,-1.907) -2.095(-2.355,-1.835) -1.874(-2.747,-1.001) -1.576(-1.38,-1.414) -1.930(-2.295,-1.565) 14.548(8.941,3 8.504)

FRM Log_IC50 -5.195(-5.243,-5.147) -5.269(-5.297,-5.241 ) -4. 717(-6.636,-2.798) -5.452(-6.101,-4.803) -5.242(-5.334,-5.150) 11.832(6.432,58.984)

FRM Slope -1.023(-1.094,-0.951 ) -0.954(-1.008,-0.900) -1.069(-1.280,-0.858) -0.952(-1.031,-0.873) -0.990(-1.053,-0.926) 4.320(2.514,14.136)

ECZ Log_IC5O -8.604( -8.641,-8.566) -8.630(-8.888,-8.372) -8.625(-8.694,-8.556) -8.786(-8.818,-8.754) -8.664(-8.768,-8.561 ) 18.347(11.00,48.541)

ECZ Slope -1.174(-1.262,-1.085) -1.152(-1.475,-0.829) -1.177(-1.272,-1.082) -0.998(-1.056,-0.940) -1.121 (-1.228,-1.014) 7.418(4.622,18.391 )

CYN Log_IC5O -5.663(-5.736,-5.590) -5.862(-6.340,-5.384) -5.481 (-5.593,-5.369) -5.599(-5.751,-5.447) -5.616(-5.773,-5.458) 26.852( 15 .982,85 .968)

CYN Slope -1.04( -1.485,-1.123) -1.074(-1.648,-0.500) - 1.32(-1.04,-0.960) -1.209(-2.029,-0.389) -1.158(-1.231,-1.086) 6.052(4.711,8.475)

DCF Log_IC5O -4.446(-4.516,-4.376) -4. 762(-4.958,-4.566) -4.421 (-4.778,-4.064) -5.151 (-5.582,-4.720) -4.676(-5.081,-4.272) 70.615(38.533,776.709)

DCF Slope -0.974(-1.158,-0.791) -1. 13(-1.565,-0.661) -0. 728(-0.883,-0.573) -2.179(-3.062,-1.296) -1.024(-1.511,-0.536) 28.065(15.240,159.525)

1. The estimates and 95 percent confidence intervals are based on the intra1aboratory analyses for the four paricipating laboratories. The intralaboratory analyses were
performed by individual chemicaL.

2. The overall estimates and confidence intervals were estimated using a random effects analysis of variance, with laboratory as a random effect and with heterogeneous
variances among the four laboratories. The variance for each laboratory was specified as the square of the within laboratory standard error. The degrees of freedom are
given in Table 2.

3. CV was calculated for the ICso and the slope parameters based on average results. CVs shown as associated with logloICso are actually CVs of the ICsos.

4. Concentration response relations were not fitted for dibenz(a,h)anthracene and for atrazine, since they resulted in very little aromatase inhibition (i.e. they were
noninhibitors ).
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Table 2. Variance Components and Ratio of Between and Within Laboratories Variances for the LogioICso and Slope
Parameter of the Concentration Res onse Relations for the Recombinant Aromatase Assa . Estimated b ChemicaL.

AG Log_ICSO 0.001ldf=16.0 0.002/df=2.0 0.008/df=2.0 0.001ldf=44.3 0.003/df=4.4 0.003 (0.17921) O.OOlldf=S.1 0.896 (0.100, 13.458)

AG Slope 0.004/df=16.0 0.001ldf=S6.1 0.001ldf=2.0 0.002/df=S3.2 0.002/df=37.7 0.000 (1.000) 0.000/df=37.7 0.000 (0.000,0.000)
KCZ Log_ICSO 0.001/df=16.0 0.00l/df=20.0 0.00S/df=2.0 0.007/df=2.1 0.004/df=S.3 0.024 (0.12436) 0.007/df=3.S 6.431 (0.874,95.409)
KCZ Slope 0.002/df=16.0 0.003/df=20.6 0.001ldf=2.0 0.016/df=3.1 0.00S/df=6.0 0.000 (1.000) 0.000/df=6.0 0.000 (0.000, 0.000)
PCZ Log_1CSO 0.000/df=16.0 0.00S/df=2.2 0.2S8/df=2.0 0.000/df=20.0 0.066/df=2.1 0.010 (0.12884) 0.004/df=2.7 0.155 (0.004,2.471)
PCZ Slope 0.001ldf=16.0 0.002/df=8.6 0.001ldf=2.0 0.003/df=20.0 0.002/df=31.9 0.000 (1.000) 0.000/df=31.9 0.000 (0.000, 0.000)

NYP Log_ICSO 0.000/df=16.0 O.OOO/df=S.1 0.001ldf=2.0 0.001ldf=19.8 0.001ldf=17.3 0.002 (0.14043) 0.001ldf=4.3 2.694 (0.675, 38.267)

NYP Slope 0.028/df=16.0 0.017/df=44.2 0.0411df=2.0 0.006/df=26.8 0.023/df=9.4 0.058 (0.12870) 0.020/df=4.8 2.505 (0.504, 36.191)
FRM LoLICSO 0.001ldf=16.0 0.000/df=44.9 0.199/df=2.0 0.019/df=1.8 0.OSS/df=2.4 0.001 (0.24440) 0.001ldf=2.5 0.019 (0.001, 0.295)
FRM Slope 0.001ldf=16.0 0.001ldf=46.2 0.002/df=2.0 0.001ldf=20.6 0.001/df=10.6 0.001 (0.34020) 0.000/df=3.5 0.401 (0.085,5.776)
ECZ Log_ICSO 0.000/df=16.0 0.004/df=2.0 0.000/df=2.0 0.000/df=47.2 0.001ldf=3.0 0.005 (0.09468) 0.002/df=4.8 4.873 (0.317,75.225)
ECZ Slope 0.002/df=16.0 0.006/df=2.0 0.000/df=2.0 0.001ldf=43.S 0.002/df=4.7 0.005 (0.12045) 0.002/df=S.0 2.389 (0.287, 35.709)

CYN Log_ICSO 0.00 lIdf=1 6.0 0.0 I S/df=2.2 0.001ldf=2.0 0.005/df=20.0 0.006/df=4.8 0.009 (0.16991) 0.003/df=.1 1.670 (0.206, 24.922)
CYN Slope 0.007/df=16.0 0.022/df=2.3 0.002/df=2.0 0.1S4/df=20.0 0.046/df=24.3 0.000 (1.000) 0.001ldf=24.3 0.000 (0.000, 0.000)
DCF Log_ICSO 0.001ldf=16.0 0.003/df=2.S 0.007/df=2.0 0.018/df=3.0 0.007/df=6.2 0.070 (0.1 1404) 0.019/df=3.S 9.519 (1.473,140.080)

DCF Slope 0.007/df=16.0 0.024/df=3.6 0.001ldf=2.0 0.190/df=37.0 0.OS6/df=43.4 0.058 (0.27558) 0.0211df=2.7 1.038 (0.302, 14.554)
1. The within laboratory variance for each laboratory is the square of the standard error associated with the parameter estimate, which was reported in the intralaboratory

analyses for each of the four paricipating laboratories.
2. Pooled average for the within laboratory variances is the unweighted average of the within laboratory variances among the four laboratories. Associated degrees of freedom

were based on Satterthwaite's approximation
3. Variance among laboratories is based on a random effects analysis of variance model with heterogeneous variances among the individual laboratories equal to the squares

of the within laboratory standard errors. P-values are associated with the test that the among laboratory variation is zero.
4. Mean variance is the square of the standard error of the pooled weighted mean value. It includes both within and among laboratory variation.
5. Degrees of freedom for the (mean) overall effect variance were estimated as 2*((I/K)* L(SL2 + S?)?I(var(SL2)+(2/K2)* L(S¡4/df;)), where SL2 is the among laboratory

variance, S? and df¡ are the reported variance and degrees of freedom for laboratory i, var(SL 2) is the variance of SL 2, and K is the number of laboratories (Hartng and
Makambi,200l).

6. Ratio of the among-laboratory variance to the pooled average within laboratory variance.
7. Concentration response relations were not fitted for dibenz(a,h)anthracene and for atrazine, since they resulted in very little aromatase inhibition (i.e. they were

noninhibitors).
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Table 3. Parameter Estimate and the 95 Percent Confidence Intervals for Differences Between the Beginning and the End
Portions for the Percent of Control Responses for the Recombinant Aromatase Assay.

Background Activity Control 0.007 (-0.017, 0.031) -0.159 (-0.405, 0.087) 0.040 (-0.083, 0.163) -0.049 (-0.193, 0.095) 0.005 (-0.017, 0.027)

Full Enzyme Activity Control -14.225 (-16.008, -12.442) -5.878 (-8.381, -3.375) -5.244 (-7.189, -3.299) -6.354 (-10.330, -2.378) -8.032 (-13.160, -2.903)

Negative Control -8.049 (-10.727, -5.372) -4.115 (-6.300, - 1.930) -6.467 (-9.558, -3.376) 7.479 (-0.152,15.110) -3.732 (-12.321, 4.858)

Positive Control -4.407 (-5.527, -3.287) -2.795 (-4.246, -1.344) -4.214 (-5.366, -3.061) 0.619 (-2.587, 3.825) -3.250 (-5.945, -0.555)

1. The estimates and 95 percent confidence intervals are based on the intralaboratory analyses for the four participating laboratories.
2. The results from the four laboratories are given in Appendix B.

3. The overall (mean) effects and confidence intervals were estimated using a one-way random effects analysis of variance, with laboratory as a random effect, and with
heterogeneous variances among the individual laboratories. The variances for each laboratory were specified as the squares of the within laboratory standard errors.
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Table 4. Variance Components and Ratio of Among and Within Laboratories Variances for Differences Between the Beginning
and the End Portions for the Percent of Control Responses for the Recombinant Aromatase Assay.

Background Activity Control 0.000/df=20.0 0.013/df=16.0 0.003/df=12.0 0.004/df=14.0 0.005/df=33.2 0.000 (1.00) 0.000/df=33.2 0.000 (0.000, 0.000)

Full Enzyme Activity Control 0.730/df=20.0 1.523/df=35.9 0.797/df=12.0 3.698/df=23.2 1.687/df=62.0 13.112 (0.09369) 3.677 /df=4.4 7.772 (2.331,108.729)

Negative Control 1.648/df=20.0 I.I00/df=20.4 2.012/df=12.0 12.982/df=16.2 4.45/df=28.7 20.380 (0.17558) 6.003/df=2.6 4.595 (1.272, 64.732)

Positive Control 0.288/df=20.0 0.448/df= 12.5 0.280/df=12.0 2.307/df= 16.9 0.831/df=32.4 1.14 (0.25770) 0.477 /df=2.2 1.581 (0.445,22.244)

I. The within laboratory variance for each laboratory is the square of the standard error associated with the parameter estimate, as reported in the intralaboratory analyses for the four
participating laboratories (Appendix B).

2. Pooled average of the within laboratory variances is the unweighted average of the within laboratory variances among the four laboratories. Associated degrees of freedom were
based on Satterthwaite's approximation

3. Among laboratories variance is based on a one-way random effects analysis of variance model with heterogeneous within laboratory variances equal to the squares ofthe within
laboratory standard errors.

4. Mean variance is the square of the standard error of the pooled weighted mean value. It includes both within and among laboratory variation.
5. Degrees of freedom for the (mean) overall effect variance were estimated as 2 *((I/K)* USL2 + S¡2))2/(var(SL2)+(2/K2)* US¡4/df¡)), where SL2 is the among laboratory variance, S/

and df¡ are the reported variance and degrees of freedom for laboratory i, var(SL 2) is the variance of SL 2, and K is the number of laboratories (Harung and Makambi, 2001).
6. Ratio of the among laboratory variance and the pooled average within laboratory variance.
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Table A-I. Parameter Estimates and the 95 Percent Confidence Intervals for the Top and Bottom Threshold Parameters of the
Concentration Response Relations for the Recombinant Aromatase Assay. Estimated by ChemicaL.

AG Top 93.26(87.47,99.06) 97.65(88.69,106.61 ) 99.12(97.14,101. I) 110.32(99.99,120.66) 100.1 1(91.45,108.77) 5.98(3.51,18.81)

AG Bottom -0.22(-2.4 1,1.98) -0. I 3(-1.4,1.08) -0.14(-2.90,2.63) -0.41 (-2.57,1.75) -0.18(-0.94,0.58)

KeZ Top 95.82(92.96,98.68) 101.46(83.26,119.66) 102.57(99.22,105.93) 101.69(74.38,129.01 ) 99.87(95.22,104.52) 3.79(2.43,8.47)

KeZ Bottom -0.90(-6.22,4.42) -2.04(-6.59,2.50) -2.48(-7.28,2.32) 4.88(0.95,8.80) -0.27(-4.30,3.75)

pez Top 95.73(94.00,97.46) 98.34(88.49,108.19) 106.25(97.03,115.46) 96.30(53.42,139.17) 99.57(93.14,105.99) 4.78(2.90,13.08)

pez Bottom 0.08(-1.40, I .56) 0.14(-0.65,0.93) 0.33(-2.35,3.01 ) 0.04(- 1.0 1,1.08) O. 14(-0.40,0.67)

NYP Top 101.2(97.89,104.36) 97.42(78.80,116.3) 98.50(89.21,107.79) 93.9(90.80,96. I 9) 97.45(93.08, I 0 1.82) 3.63(2.32,8.20)

NYP Bottom 1.2(-1.0,4.14) 0.79(-1.62,3.20) -0.73(-4.40,2.93) -1.8(-4.93,1.77) -0.14(-1.0,1.02)

FRM Top 90.75(89.79,91.1 ) 99.35(97.51,101. 9) 97.66(85.61,109.72) 95.49(64.51,126.48) 95.66(90.18,101. 3) 4.60(2.92, I 0.58)

FRM Bottom 0.89(-0.52,2.30) 0.47(-0.85,1.9) 5.73(-17.35,28.82) 10.75(-33.52,55.01 ) 0.74(-0.72,2.20)

EeZ Top 99.78(96.98,102.58) 92.95(73.77,112.13) 101.0(98.00,104.59) 95.72(73.80,117.64) 100.66(98.90, I 02.41) 1.9(0.78,3.51)

EeZ Bottom 0.53(-1.01,2.07) 0.2 I (-0.18,0.60) 0.16(-0.47,0.79) -0.01(-0.58,0.57) O. I 6(-0.06,0.38)

eYN Top 91.92(89.71,94.12) 85.83(61.46,110.21) 94. I 9(84.30,1 04.08) 89.45(67.44,11 1.45) 92.05(89.65,94.44) 2.00(1.24,5.03)

eYN Bottom 22.58(19.65,25.5 I) 2 I .98(13.07,30.89) 12.79(8.77,16.81) 17.40(-10.25,45.05) 18.61 (12.50,24.73)

DeF Top 98.99(91.58,106.41) 94.07(83.44,104.70) 101.62(98.64,104.59) 89.32(81.79,96.85) 96.03(89.42,102.63) 5.32(3.30,13.3 I)

DeF Bottom -0.93(-4.60,2.73) 2.05(-1.6,5.26) -6.00(- I 5.62,3 .62) 41.07(12.93,69.2 I) 8.06(-17.72,33.83)

I. The estimates and 95 percent confidence intervals are based on the intralaboratory analyses for the four participating laboratories. The intralaboratory analyses were performed
by individual chemicaL.

2. The overall estimates and confidence intervals were estimated using a random effects analysis of variance, with laboratory as a random effect and with heterogeneous variances
among the four laboratories. The variance for each laboratory was specified as the square of the within laboratory standard error. The degrees of freedom are given in Table A-
2.

3. CV was calculated for the top parameter based on average results.
4. Concentration response relations were not fitted for dibenz(a,h )anthracene and for atrazine, since they resulted in very little aromatase inhibition (i.e. they were noninhibitors).
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Table A-2. Variance Components and Ratio of Between and Within Laboratories Variances for the Top and Bottom
Threshold Parameter of the Concentration Response Relations for the Recombinant Aromatase Assay.
Estimated by ChemicaL.

AG Top 7 o468/df= 16.0 4.S62/df=2. I 0.213/df=2.0 S.S98/df=2.0 40460/df=1O.8 31.628 (0. I 1830) 8.970/df=3.6 7.091 (1.518, 101.998)

AG Bottom 1.07S/df=16.0 0.367/df=S7.4 004 I 2/df=2.0 1.149/df=43.6 0.7S1/df=47.S 0.000 1.000) 0.144/df=47.S 0.000 (0.000, 0.000)

KCZ Top 1.8 I S/df=1 6.0 17.82S/df=2.0 0.607/df=2.0 40.883/df=2.0 IS.283/df=3.8 7.904 (0. I 5340) 3.S74/df=S.9 0.517 (0.048, 7.841)

KCZ Bottom 6.293/df= 16.0 4.744/df=20.0 1.24S/df=2.0 3.834/df=SS.3 4.029/df=S6.0 5.616 (0.18784) 2.3 IS/df=4.6 1.94 (0.415,19.514)

PCZ Top 0.66S/df= I 6.0 3.031/df=1.6 4.S88/df=2.0 98.843/df=2.0 26.782/df=2.3 15.251 (0.14510) 5.6S9/df=4.3 0.569 (0.022, 8.994)

PCZ Bottom Oo488/df=16.0 0.14S/df=23.0 0.387/df=2.0 o .2S9/dt=27. I 0.320/df=17.6 0.000 (1.000) 0.06S/df=17.6 0.000 (0.000, 0.000)

NYP Top 2.329/df= i 6.0 200403/df=2.1 4.661/df=2.0 1.028/df=4.S 7.1OS/df=3.8 8.093 (0.13484) 3.134/df=S.8 1. 39 (0.1 08, 17.249)

NYP Bottom 1.894/df= 16.0 1.418/df=38.6 0.726/df=2.0 2.592/df=21.0 1.6S8/df=S1. 0.000 (1.000) 0.334/df=S1. 0.000 (0.000, 0.000)

FRM Top 0.20S/df= 16.0 0.370/df=3.3 7.8S1/df=2.0 SI.S09/df=2.0 14.984/df=2.6 13.528 (0.10895) 4.833/df=S.6 0.903 (0.046, 14.097)

FRM Bottom Oo440/df=16.0 Oo429/df=42.7 28.783/df=2.0 107.060/df=2.0 34. I 78/df=3.1 0.000 (1.000) 0.2 IS/df=3.1 0.000 (0.000, 0.000)

ECZ Top I .740/df=1 6.0 19.643/df=2.0 0.S87/df=2.0 25. ISO/df=2.0 11.80/df=4.3 0.000 (1.000) Oo422/df=4.3 0.000 (0.000, 0.000)

ECZ Bottom 0.S30/df=16.0 0.037/df=S9.S 0.021/df=2.0 0.081/df=42.9 0.167/df=24.9 0.000 (1.000) 0.0Il/df=24.9 0.000 (0.000,0.000)

CYN Top 1.081/df=16.0 34. I 99/df=2. I S.28S/df=2.0 2S.S73/df=2.0 16.S3S/df=4.8 0.000 (1.000) 0.846/df=4.8 0.000 (0.000, 0.000)

CYN Bottom 1.906/df=16.0 7 .890/df=3.0 0.872/df=2.0 44.676/df=2. I 13.836/df=3.1 17.369 (0. 11661) 6.1S7/df=S.8 1.255 (0.088, 19.312)

DCF Top I 2.237/df=1 6.0 5.746/df=I.9 004 77 /df=2.0 3.291/df=2. I So438/df=14.9 21.276 (0.10490) 6.S14/df=4.9 3.913 (0.941,55.774)

DCF Bottom 2.988/df= 16.0 2.S47/df=4S.6 S.000/df=2.0 440489/df=2.0 13.7S6/df=3.1 294.355 (0. I 0299) 76.787/df=3.S 21.98 (1.453, 329.632)

I. The within laboratory variance for each laboratory is the square of the standard error associated with the parameter estimate, which was reported in the intralaboratory analyses for

each of the four participating laboratories.

2. Pooled average for the within laboratory variances is the unweighted average of the within laboratory variances among the four laboratories. Associated degrees of freedom were

based on Satterthwaite's approximation.
3. Variance among laboratories is based on a random effects analysis of variance model with heterogeneous variances among the four laboratories equal to the squares of the within

laboratory standard errors.
4. Mean variance is the square of the standard error ofthe pooled weighted mean value. It includes both within and among laboratory variation.
5. Degrees of freedom for the (mean) overall effect variance were estimated as 2*((1/K)* rrSL2 + S?)il(var(SL2)+(2/K2)* rrS¡4/df¡)), where SL2 is the among laboratory variance, S¡2

and df¡ are the reported variance and degrees of freedom for laboratory i, var(SL2) is the varance of SL2, and K is the number of laboratories (Harung and Makambi, 2001).
6. Ratio of the among laboratory variance to the pooled average within laboratory variance.
7. Concentration response relations were not fitted for dibenz(a,h)anthracene and for atrazine, since they resulted in very little aromatase inhibition (i.e. they were noninhibitors).
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Appendix B. Results of Intralaboratory Analyses of Differences Between Beginning and End
Portions for Control Data by the Four Participating Laboratories.

. Tables B-la and B-lb.

. Tables B-2a and B-2b.

. Table B-3.

. Table B-4.

Results for RTI.
Results for WIL.
Results for Battelle.
Results for In Vitro.
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Table B-la. Least Squares Means and Associated Standard Errors for the Beginning and the

End Portions. F-test Results for the Portion Effect for Each Chemical, as Reported
by RTI. Calculated Results for the Differences Between the Beginning and the End
Portions.

AG -0.007 (0.026) 0.007 (0.026) 20 0.150 (0.7017) 0.014 (0.036)

ATZ -0.007 (0.026) 0.006 (0.026) 20 0.130 (0.7223) 0.013 (0.036)

CYN -0.036 (0.026) 0.036 (0.026) 20 3.980 (0.0598) 0.072 (0.036)

DBA 0.050 (0.026) -0.050 (0.026) 20 7.540 (0.0125) -0.099 (0.036)

DCF -0.007 (0.026) 0.006 (0.026) 20 0.130 (0.7223) 0.013 (0.036)

ECZ -0.036 (0.026) 0.036 (0.026) 20 3.980 (0.0598) 0.072 (0.036)

FRM -0.007 (0.026) 0.007 (0.026) 20 0.160 (0.6925) 0.014 (0.036)

KCZ -0.027 (0.026) 0.027 (0.026) 20 2.220 (0.1516) 0.054 (0.036)

NYP 0.050 (0.026) -0.050 (0.026) 20 7.540 (0.0125) -0.099 (0.036)

PCZ -0.007 (0.026) 0.007 (0.026) 20 0.160 (0.6925) 0.014 (0.036)

AG 104.700 (1.893) 95.300 (1.893) 20 12.330 (0.0022) -9.400 (2.677)

ATZ 107.310 (1.893) 92.692 (1.893) 20 29.820 (-C.OOOL) -14.618 (2.677)

CYN 110.510 (1.893) 89.490 (1.893) 20 61.680 (-C.OOOL) -21.020 (2.676)

DBA 103.630 (1.893) 96.366 (1.893) 20 7.380 (0.0133) -7.264 (2.674)

DCF 107.310 (1.893) 92.692 (1.893) 20 29.820 (-C.OOOL) -14.618 (2.677)

ECZ 110.510 (1.893) 89.490 (1.893) 20 61.680 (-C.OOOL) -21.020 (2.676)

FRM 109.60 (2.073) 92.280 (1.893) 20 36.610 (-C.OOOL) -16.980 (2.806)

KCZ 106.540 (1.893) 93.456 (1.893) 20 23.910 (-C.OOOL) -13084 (2.676)

NYP 103.630 (1.893) 96.366 (1.893) 20 7.80 (0.0133) -7.264 (2.674)

PCZ 109.260 (2.073) 92.280 (1.893) 20 36.610 (-C.OOOL) - 16.980 (2.806)

AG 95.477 (3.634) 93.961 (3.634) 20 0.140 (0.713) -1.16 (4.051)

ATZ 101.800 (3.634) 96.982 (3.634) 20 1.410 (0.2492) -4.818 (4.058)

CYN 102.370 (3.634) 96.823 (3.634) 20 1.870 (0. I 872) -5.547 (4.057)

DBA 105.510(3.634) 96.993 (3.634) 20 4.400 (0.0489) -8.517(4.060)

DCF 101.800 (3.634) 96.982 (3.634) 20 1.410 (0.2492) -4.818 (4.058)

ECZ 102.370 (3.634) 96.823 (3.634) 20 1.870 (0.1872) -5.547 (4.057)

FRM 110.690 (3.634) 93.313 (3.634) 20 18.280 (0.0004) -17.377 (4.064)

KCZ 97.207 (3.634) 90.748 (3.634) 20 2.530 (0.1276) -6.459 (4.061)

NYP 105.510(3.634) 96.993 (3.634) 20 4.400 (0.0489) -8.517 (4.060)

PCZ 110.690 (3.634) 93.313 (3.634) 20 18.280 (0.0004) -17.377 (4.064)

AG 59.539 (2.127) 58.309 (2.127) 20 0.520 (0.4776) -1.20 (1.05)

ATZ 57.8 I (2.127) 56.795 (2.127) 20 O. I 20 (0.7338) -0.586 (1.692)

CYN 60.173 (2.127) 55.408 (2.127) 20 7.870 (0.0109) -4.765 (1.698)

DBA 55.153 (2.127) 52.112 (2.127) 20 3.210 (0.0886) -3.041 (1.698)

DCF 57.81 (2.127) 56.795 (2.127) 20 0.120 (0.7338) -0.586 (1.692)

ECZ 60.173 (2.127) 55.408 (2.127) 20 7.870 (0.0109) -4.765 (1.698)
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64.832 (2.127) 54.008 (2.127) 40.600 (.(.0001)

KCZ 58.515 (2.127) 54.109 (2.127) 20 6.730 (0.0174) -4.406 (1.698)

NYP 55.153 (2.127) 52.112 (2.127) 20 3.210 (0.0886) -3.041 (1.698)

PCZ 64.832 (2.127) 54.008 (2.127) 20 40.600 (.(.0001) -10.825 (1.699)

1. For each chemical, the associated standard errors for the differences between the end and beginning were calculated as IDiff1(F-

value) 
112, where F-values were test results for portion effect for a given chemical, as provided in the intralaboratory report.

2. The standard error calculations do not account for the constraints on the full enzyme activity and the background activity control
values within replicates.
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Table B-lb. Least Squares Means and Associated Standard Errors. Differences Between

the End and the Beginning Portions (End Minus Beginning), as Reported by
RTi1.

FEAC -14.2250

-8.0494

-4.4070

0.85462

1.28355

0.53685

20

20

20

Negative

Positive

1. The differences between the beginning and the end are averages across all chemicals.

2. The associated standard errors were calculated as (1/10)( D?)1/2, where s¡ is the standard error associated with the difference for
the ith chemical (Table B-la).

3. The standard error calculations do not account for the constraints on the full enzyme activity and the background activity control
values within replicates.
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Table B-2a. Least Squares Means for the Beginning and the End Portions, as Reported
by WIL. Calculated Results for the Differences Between the Beginning and
the End Portions.

0.000 (0.093) 0.000 (0.093) 0.000 (0.066) 0.000 (0.131)

0.019 (0.093) -0.019 (0.093) 0.000 (0.066) -0.038 (0.131)

NYP 0.009 (0.093) -0.009 (0.093) 0.000 (0.066) -0.018 (0.131)

DBA -0.001 (0.093) 0.001 (0.093) 0.000 (0.066) 0.002 (0.131)

-0.016 (0.093) 0.016 (0.093) 0.000 (0.066) 0.032 (0.131)

-0.130 (0.120) 0.130 (0.120) 0.000 (0.085) 0.260 (0.169)

AG-KCZ 102.853 (1.216) 97.147 (1.216) 100.000 (0.860) -5.706 (1.719)

104.277 (1.32) 96.436 (1.16) 100.357 (0.902) -7.841 (1.803)

NYP 100.428 (1.543) 99.572 (1.543) 100.000 (1.091) -0.856 (2.182)

DBA 102.119 (2.404) 97.881 (2.404) 100.000 (1.700) -4.238 (3.00)

104.885 (1.267) 95.115 (1.267) 100.000 (0.896) -9.770 (1.92)

10 1.27 (1.216) 98.473 (1.216) 100.000 (0.860) -3.054 (1.719)

100.718 (2.511) 89.357 (2.511) 95.038 (2.039) -11.61 (2.931)

103.538 (2.073) 97.674 (2.073) 100.606 (1.466) -5.864 (2.931)

NYP 101.410 (2.073) 96.484 (2.073) 98.947 (1.466) -4.926 (2.931)

DBA 96.000 (5.032) 95.083 (5.032) 95.541 (4.237) -0.917 (5.429)

93.348 (3.664) 85.760 (3.664) 89.554 (3.358) -7.588 (2.932)

100.951 (2.073) 92.805 (2.073) 96.878 (1.466) -8.146 (2.931)

AG-KCZ 48.818 (4.260) 41.61 (4.260) 44.989 (4.180) -7.657 (1.643)

70.842 (15.656) 65.279 (15.656) 68.061 (15.645) -5.563 (1.174)

NYP 50.814 (1.78) 49.104 (1.78) 49.959 (1.55) -1.710 (1.138)

DBA 50.721 (1.203) 48.991 (1.203) 49.856 (0.986) -1.730 (1.78)

51.696 (1.668) 46.248 (1.668) 48.972 (1.51) -5.448 (1.227)

53.424 (1.796) 50.250 (1.796) 51.837 (1.704) -3.174 (1.135)

1. The ten chemicals were combined into subsets, resulting in a total of six combinations. For each chemical combination, the mean
values and the associated standard errors at the beginning and at the end portions, as well as the averages across the two portions
were reported by the laboratory. The differences between the end and the beginning were first calculated for each chemical
combination. The associated standard errors for these differences were calculated as (2(S/+Sb2)-4S,2)l!2, where Se, Sb, and Ss
were the standard errors associated with the end, the beginning, and the averages across the end and the beginning respectively,
as provided in the intralaboratory report.

2. The standard error calculations do not account for the constraints on the full enzyme activity and the background activity control
values within replicates.

Draft Report B-5 June 2006



Table B-2b. Least Squares Means and Associated Standard Errors. Differences
Between the End and the Beginning Portions (End Minus Beginning), as
Reported by WIL.

-5.24417

-6.46700

-4.21367

0.89276

1.41852

0.52884

12

12

12

1. The differences between the beginning and the end were averages across all chemicals.

2. The associated standard errors were calculated as (1/6)( Es?)1/2, where s¡ is the standard error associated with the difference
for the ith chemical (Table B-2a).

3. The standard error calculations do not account for the constraints on the full enzyme activity and the background activity
control values within replicates.
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Table B-3. Least Squares Means of Differences Between the End and the Beginning
Portions (End Minus Beginning) and Associated Standard Errors, as Reported
by Battelle.

FEAC -5.878

-4.115

-2.795

1.234

1.049

0.669

35.85

20.39

12.53

Negative

Positive

1. The standard error calculations do not account for the constraints on the full enzyme activity and the background activity
control values within replicates.
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Table B-4. Least Squares Means of Differences Between the End and the Beginning Portions (End
Minus Beginning) and Associated Standard Errors, as Reported By In Vitro.

FEAC -6.354

7.479

0.619

1.923

3.603

1.19

23.19

16.17

16.94

Negative

Positive

I. The standard error calculations do not account for the constraints on the full enzyme activity and the background

activity control values within replicates.
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Receipt Date: 10/27/04

Appearance: Solid

Receipt Date: 6/24/05

Lot No.: 043K0939 (Sigm Aldrch)

Amount Received: 2.40 g

Vendor Purity: ::99% by TLC

Lot No.: 06016JS (Sigma Aldrch)

Appearance: Solid Amount Received: 3.0 g

Storage Conditions ((§ Battelle): Room Temperatue (-25°C) Vendor Purity: 99% by TLC

STRUCTURE: MoL. Wt.:

232.28 g/mol

MoL. Formula:

C13HI6NiOi

CH3

NH2

Prepared By: Approved By:
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Steven W. Graves, B.S.

Manager, Chemistr Technical Center
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QUALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit and reports were submitted to the Study Director and

Management as follows:

Date Reported to Study
Critcal Phase Inspected Date Insiieeted Director and i\lanagemcnt

Test substance receipt* 10/26/04 10/26/04

Formulation preparation* 12/2/04 12/2/04

Dispensing* 12/2/04 12/2/04

Formulation analysis* 12/2/04 12/2/04

Audit study fie 7/26/05 7/26/05

Audit analytical report 7/26/05 7/26/05

Audit study fie 10/5/05 10/5/05

Audit analytical report 10/5/05 10/5/05

* These inspections are serving the purpose for all reference chemicals since QA was required to see only one phase
inspection of a chemicaL.

1014-(8
Date
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EXECUTIVE SUMMARY

The title compound, amino glutethimide (AG), was analyzed in support of the Environment Protection Agency

(EP A) Placental and Recombinant Arorntase Assay Prevalidation work, Work Assignment 4- I 6/17.

Solubility of amino glutethimide was determned to be acceptable in dimethylsulfoxide (DMSO) at a

concentration of23.2 mg/mL (0.1 M).

An aminoglutethimide formulation analysis method was validated on the previous EP A W A 3-10 study. This

method was used without technical modification for analysis of formulation and stability samples on the curent

study.

Storage stability was previously determned (EP A W A 3-10 study) as 39 days when stored at approximately 5°C

and protected from light at a target formulation concentration of 27.6 mg/mL in DMSO. In the curent study, a

formulation sample at a target concentration of23.2 mg/mL in DMSO was stable when stored refrigerated and

protected from light for 59 days.

The stock formulation prepared for shipment to the testing laboratory was analyzed and met the established

acceptance criteria.
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1 INTRODUCTION

The purose of this work was to provide all necessary chemistr support activities for amino glutethimide on

EP A Work Assignment 4-16/ I 7, and consisted of:

· Determning solubility in dimethylsulfoxide (DMSO)

· Preparing and analyzing a stock formulation and a formulation stability sample.

This work was done at Battelle, 505 King Avenue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

One 15-mL amber glass bottle containing 2.40 grams of arnoglutethimde, Lot No. 043K0939, and one 30-mL

clear glass bottle containing 3.0 grams of amino glutethmide, Lot No. 060 I 6JS was received on October 27, 2004

and on June 24, 2005, respectively, from the repository at Battelle's Marine Sciences Laboratory in Sequim, W A.

The chemicals were received and subsequently stored at room temperatue.

A copy of the manufacturer's Certificates of Analysis for these lots are shown in Figures 1 and 2. The purity of

the chemicals were )- 99% and 99%, respectively, based on thi layer chromatography.

Battelle Study No. W A 4- 16/17
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SIGMA-ALDRICH

CertlflcateorAnalysla
Product Name
Product Number
Product Brand
CAS Number
Molecular Formula
Molecular Weight

DL'Amln~lutethlmlde
A9657
SIGMA
125-84-8
C"H,.NiO,
232.2B

TEST
APPEARANCE

SOLUBIUT
IDENTI
CARBON
NITROGEN
PUIU BY THIN LAYER
CHROMATOGRAPHY

SPECIFICATION
WHlTE TO OFF-WHITE POWDER
CLEAR COLORLESS SOLUTON AT 50 MG/ML OF
ACETC AClD:METHANOL (1:1)
CONSISTENT WIT STRUCTRE BY IR OR NMR
66.0 TO 6B.5%
l1.B TO 12.3%

9B% MINIMUM

LOT 043K0939 RESULTS
WHITE POWDER

CONFORMS

.IR SPECTUM CONFORMS
67.2% ..
12.1% ..

:; 990/0

SHELF LIFE SOP QC-12-006
QC ACCEPTANCE DATE
PRODUCT CROSS REFERENCE
INFORMATION

7 YEARS

.. SUPPLIER'S
INFORMATION
OCTOBER 2007
APRIL 2003
REPLACEMENT FOR
ALDRICH #259195

~ ,Ç'Ll
Lori Schulz. Manager
Analycal Seivices
St. Louis. Missouri USA

Figure 1 - Certificate of Analysis, Lot No. 043K0939
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QUALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit (QAU) and reports were submitted to the Study

Director and Management as follows:

Date Reported to Study
CriticHI PhHse Illpeded IlHte Inspected Director aiid l\lmiageincnt

Test substance receipt 10/26/04 10/26/04

Dispensing* 12/2/04 12/2/04

Formulation analysis* 12/2/04 12/2/04

Formulation preparation* 12/2/04 12/2/04

Audit analytical report 8/9/05 8/9/05

Audit study fie 8/9/05 8/9/05

Audit analytical report 12/l4/05 12/14/05

Audit study file 12/14/05 12/14/05

.. These inspections are serving the purpose for all reference chemicals since QA was required to see only one phase
inspection of a chemicaL.

.(5

Battelle
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EXECUTIVE SUMMARY

The title compound, chrysin (CHRY), was analyzed in support of the EPA Placental and Recombinant

Aromatase Assay Prevalidation work, Work Assignment 4-l6/I 7.

The solubility of CHRY was determined to be acceptable in dimethylsulfoxide (DMSO) for preparing

formulations.

A formulation analysis method was developed and validated to analyze CHRY in DMSO at a target

concentration of2.54 mg/mL (O.OL M). This method was used to analyze samples from both the formulation and

formulation storage stability studies.

The storage stability study indicated that a 2.54 mg/mL formulation stored in sealed amber glass bottles and

protected from light was stable for 100 days at approximately 5°C.

The stock formulations prepared for shipment to the testing laboratory was analyzed and met the established

acceptance criteria.
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1 INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities for Chrysin (CHRY) on

Environmental Protection Agency (EPA) Work Assignment 4-16/17, and consisted of:

. Determining solubility in dimethylsulfoxide (DMSO)

. Developing and validating a formulation analysis method

· Conducting a storage stability study

· Preparing and analyzing a stock formulation.

This work was done at Battelle, 505 King Avenue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

One 60-mL amber glass bottle ofCHRY, 1010IDC, was received from the repository at Battelle's Marine

Sciences Laboratory in Sequim, W A on October 26, 2004. The label amount indicated 25 grams was sent. The

chemical was received and subsequently stored at room temperature.

A copy of the manufacturer's Certificate of Analysis for this lot is shown in Figure i, which states that purity

was 98.20% based on high performance liquid chromatography (HPLC).
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SIGMA- AL.DRICH

Product Name
Product Number
Product Bran d

CAS Number

Molecular Formula
Molecular Weight

Chrysin

C8,010-5
ALDRICH

480-40-0
C,5HlOO,

254.24

TEST SPECIFICATION
YELLOW TO YELLOW GREEI\! TO T ¡IN
POWDER

CONFORMS TO STRUCTURE ¡lND
STANDARD.

C IN O.IN NAOH

E(348 +1- 2NM) ; ;, 8,000
E(282 + 1- 2NM) ; ;, 22,000
E(263 +1- 2NM) ; ;'20,000

E(224 +1- 2NM) ; ;'27,000

APPEARANCE

INFRARED SPECTRUM

UV-VISIBLE SPECTRUM

MISCELLANEOUS
ASSAYS

TITRATION 97.0% - 103.0% (WITH I\IAOH)
HIGH PRESSURE LIQUID CONSISTENT WITH CONTROL

CHROMA TOGRAPHY

970% - 103.0% (WITH TBAH)

CertificateorAnalysis

LOT l010lDC RESULTS

YELLOW POvVDER

CONFORMS TO STRUCTURE AND
STAI\!DARD.

0.01 G/L,O.OlN NAoi-i

E348; 8,500

E282;23.400
E264; 20, 400

E224;28,000

101.4 % (WITH TBAH)

99.3 % (WITH NAOH)

98,20 %

SOLUBILI1Y

QUALITY CONTROL
ACCEPTANCE DATE

50 MG/ML PYRIDINE; CLEAR TO SLIGHT 5%, PYRIDINE; CLEAR, YELLOWHAZY, SOLLfrON
APRIL, 2004

Ronnie J Mô.rtia Supervisor
Ouality Control
tv1ill¡\laukee, Wisconsin USA

Figure 1 - Certificate of Analysis

3 SOLUBILITY STUDIES

A solubility study was conducted to dete/mine the solubility ofCHRY in 100% DMSO, at a concentration of at

least 2.54 mg/mL. CHR Y (0.50848 :: 0.05085 g) was weighed into a i O-mL volumetric flask. DMSO was added

until the flask was approximately 80% fulL. The contents were mixed until the CHRY dissolved. The contents of

the flask were diluted to volume with DMSO, sealed, and mixed welL. The CHRY went readily into solution.

Although the solution was prepared at approximately 50 mg/mL, higher than the target concentration, CHRY was

readily soluble and would therefore, be soluble at the target concentration 2.54 mg/mL. This experiment showed

that DMSO was an acceptable solvent for the 2.54 mg/mL formulation (0.0 1M).
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4 FORMULATION ANALYSIS METHOD PERFORMANCE EV ALUA TION (MPE)

This section describes the evaluation of a method developed to analyze formulations of CHRY in DMSO at a

target concentration of2.54 mg/mL (0.0 I M) for the stability study and the results and conclusions from this

evaluation.

4.1 Method Development

Method development for this chemical involved the evaluation of various chromatographic conditions. The

selected method was one which produced acceptable retention time and peak shape. The detection method chosen

was HPLC with ultraviolet (UV) detection with the wavelength set at the absorbance maximum above 270 nm.

4.2 Method

The HPLC parameters for CHRY are presented in Table 1.

Instrument System

Column

Mobile Phase

Flow Rate

In.jection Volume

Detector Type

Detector Wavelength

Run Time

Table 1 - HPLC System

Waters (Milford, MA) and Agilent (Palo Alto, CA)

Supelcosil LC-ABZ, 5 llm particle size, l50 mm x 4.6 mm (10) (Supelco, Bellefonte, PA)

70:30 (v/v) Methanol:O. I 5% Ammonium Acetate, Isocratic

1.0 mL/minute

10 ¡.L

UV

270 nm

- I 5 minutes

4.3 Method Validation

Validation was accomplished using a single experiment.

Triplicate vehicle/calibration standards at the highest and lowest of four concentrations were prepared. A single

standard was prepared at each intermediate concentration. The high and low concentrations were used to assess the

precision of the method. The precision of the low concentration was used to calculate limits of detection (LOD) and

quantitation (LOQ). Triplicate vehicle/calibration blanks with and without internal standard (IS) were used to assess

the specificity of the method.

4.3.1 Preparation of Mobile Phase

A O. i 5% ammonium acetate solution was prepared by weighing approximately 1.5 grams of ammonium acetate

into a l-L volumetric flask. The content of the flask was diluted to volume with Milli-Q water, sealed, and mixed

welL.

The mobile phase was prepared by mixing 700 mL of methanol and 300 mL of 0.15% ammonium acetate.

Battelle Study No. WA 4-16/17 3
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ECONAZOLE
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QUALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit (QAU) and reports were submitted to the Study

Director and Management as follows:

Date Reported to Study
Phase Inspected Inspection Date Director/Mana~ement

Test substance receipt 10/26/2004 10/26/2004

Formulation preparation* 12/2/2004 12/2/2004
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EXECUTIVE SUMMARY

The title compound, econazole, was analyzed in suppOli of the Environmental Protection Agency (EPA)

Placental and Recombinant Aromatase Assay Prevalidation work, Work Assignment 4-16117.

The solubility of econazole was determined to be acceptable in dimethylsulfoxide (DMSO) for preparing

formulations.

A formulation analysis method was developed and validated to analyze econazole in DMSO at a concentration

of 44.47 mg/mL (0.1 M). This method was used to analyze samples trom both formulation and formulation storage

stability studies at 44.47 mg/mL.

The storage stability study indicated that a 44.47 mg/mL formulation stored in sealed amber glass bottles and

protected from light was stable for 56 days at approximately 5°C.

The stock formulations prepared for shipment to the testing laboratory were determined to meet the established

acceptance criteria.
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1 INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities for econazole on the

Environmental Protection Agency (EP A) Work Assignment 4- 1611 7, and consisted of:

· Determining solubility in dimethylsulfoxide (DMSO).

· Developing and validating a formulation analysis method.

· Conducting a storage stability study.

· Preparing and analyzing a stock formulation.

This work was done at Battelle, 505 King A venue, Columbus, OH 43201.

2 CHEMICAL RECEIPT AND STORAGE

Two i 5-mL amber glass bottles of econazole, Lot No. 123KI220, were received from the repository at

Battelle's Marine Sciences Laboratory in Sequim, W A (one each on October 26,2004 and December 4,2004). The

label amount indicated 5 grams was sent at each shipment. The chemical was received and subsequently stored at

room temperature.

A copy of the manufacturer's Certificate of Analysis for this lot is shown in Figure I. This states that purity was

98% based on thin layer chromatography.

SIGMA--ALDRICH
CertificaleofAnalysis

Product Name
Product Number
Product Brand

CAS Number
Molecular Formula
Molecular Weight

EconazoJe nitrate salt,
E4632
SIGMA

24169-02-6
Cn,H",CI,N,O' HNO.

444.70

TEST

APPEARANCE

SOLUBILITY

WATER BY KARL FISCHER
ELEMENTAL ANALYSIS

LOT 123KJ.:?ZO
RESULTS

WHITE TO OFF-WHITE POWDER WHITE POWDER
CLEAR COLORLESS TO FAINT YELLOW SOLUTION WITH SO~IE INSOLUBLES CLEAR COLORLESS
AT 25~1G/ML IN CHLOROFORM:METHANOL (1:1) --N~IIT 0,5'=10 0.0010

SPECIFICATION

IR SPECTRU~l

PURITY BY THIN LA YER
CHROMATOGRAPHY

QC ACCEPTANCE DATE

47.6 TO 49.6% CARBON
9.2 TO 9.8% NITROGEN

CONSISTENT WITH STRUCTURE

48.6%
9.4('/0

CONFOR~iS
(SUPPLIER DATA)

NL T 98% 98%

JANUARY 2004

(/', ä
.....)(Æt:~.\

Lori Schulz. Manager
Analytical Services
St Louis. lvlíssouri USA

Figure 1 - Certificate of Analysis
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3 SOLUBILITY STUDIES

A solubility study was conducted to determine the solubility of econazole in 100% DMSO, at a concentration of

at least 44.47 mg/mL (0. 1M). Econazole (0.44470:l 0.04447 g) was weighed into a 10-mL volumetrc flask.

DMSo was added until the flask was approximately 80% fulL. The contents were mixed until the econazole

dissolved. The contents of flask were diluted to volume with DMSO, sealed, and mixed welL. The econazole went

readily into solution. This experiment showed that DMSO was an acceptable solvent for the 44.47 mg/mL

formulation.

4 FORMULATION ANALYSIS METHOD PERFORMANCE EVALUATION (MPE)

This section describes the evaluation of a method developed to analyze formulations of econazole in DMSO at a

target concentration of 44.47 mg/mL for the stability study, the results and the conclusions from this evaluation.

4.1 Method Development

Method development for this chemical involved the evaluation of various chromatographic conditions.

The selected method was one which produced acceptable retention time and peak shape. The detection method

chosen was high pressure liquid chromatography with ultraviolet detection (HPLC/UV) with the wavelength set

at the absorbance maximum of 271 nm.

4.2 Method

The HPLC parameters for econazole are shown in Table I.

Instmment System

Column

Guard Coliimn

Mobile Phase

Flow Rate

InJection Volume

Detector Type

Detector Wavelength

Run Time

Table 1 - HPLC System

Agilent (Palo Alto, CA), Waters (Milford, MA)

Supelcosil LC-ABZ, 150 mm x 4.6 mm (ID) (Supelco, Bellefonte, PA)

C- 18 guard column

70:30 (v/v) Methanol:0.15% Ammonium Acetate, Isocratic

1.0 mL/minute

50 ~iL

UV

271 nm

~20 minutes

4.3 Method Validation

Validation was accomplished using a single experiment.

Triplicate vehicle/calibration standards at the highest and lowest of four concentrations were prepared. A

single standard was prepared at each intell1ediate concentration. The high and low concentrations were used to

assess the precision of the method. The precision of the low concentration was used to calculate limits of
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detection (LOD) and limits of quantitation (LOQ). Triplicate vehicle/calibration blanks with and without

internal standard (IS) were used to assess the specificity of the method.

4.3.1 Preparation of Mobile Phase

A O. 15% ammonium acetate solution was prepared by weighing approximately 1.5 grams of

ammonium acetate into a I -L volumetric flask. The flask was diluted to volume with Milli-Q water,

sealed, and mixed welL.

The mobile phase was prepared by mixing 700 mL of methanol and 300 mL of 0.15%

ammonium acetate.

4.3.2 Preparation of Standards and Blanks

4.3.2. I Internal Standard (IS)

An is solution was prepared by weighing 100 :t 4 mg of terconazole into a 50-mL

volumetrc flask. The content of the flask was diluted to volume with methanol, sealed, and

mixed welL.

4.3 .2.2 Stock Standards

Two stock standards (A and B) were prepared by accurately weighing 25 :t I mg of

econazole each into two individual 25-mL volumetric flasks and dissolving in and diluting to

volume with HPLC mobile phase. This produced stocks A and B with target concentrations of

I mg/mL each.

4.3.2.3 Vehicle/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 2. The contents of the

flasks were diluted to volume with HPLC mobile phase, sealed, and mixed welL. Triplicate

vehicle/calibration standards were prepared at the low and high concentrations with single

vehicle/calibration standards prepared at the two intermediate concentrations.

Table 2 - Preparation of Vehicle/Calibration Standards

Vehicle/
Calibration Target Final Cone Source Volume iS DMSO Filial VolumeStd /mL Source mL mL mL mL

VSL

VS2

VS3

VS4

500

400

200

100

A

B

A

B

5

4

2

0.1

0.1

0.1

0.1

10

10

10

10
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4.3.2.4 Blanks

Triplicate blanks without is were prepared by pipetting O. i mL of DMSO into three

individual i O-mL volumetrc flasks. The contents of the flasks were diluted to volume with

HPLC mobile phase, sealed, and mixed welL.

Triplicate blanks with is were prepared by pi petting I mL is and 0.1 mL of DMSO

into three individual i O-mL volumetrc flasks. The contents of the flasks were diluted to volume

with HPLC mobile phase, sealed, and mixed welL.

4.3.3 Analysis

A portion of each vehicle/calibration standard, blank and sample were transferred to individual

autoinjector vials and the vials were sealed. Single injections were made from each vial using the same

chromatographic system and parameters determined during method development (Table I).

4.3.4 Calculations

The integration of the econazole and is peaks by the chromatography data system was evaluated

to assure it was correct in all chromatograms and manually reintegrated, ifnecessary. A linear regression

equation was calculated relating the response ratio of econazole divided by the is (y) to the concentration

of the vehicle/calibration standards (x). The concentration of each vehicle/calibration standard was

calculated using its individual response ratio and the regression equation. These values were used to

calculate the individual and average concentrations, percent relative errors (RE), standard deviation (s),

and percent relative standard deviation (RSD) as appropriate for the vehicle/calibration standards at each

concentration.

4.3.5 Results

Specificity is shown by the representative overlaid chromatograms from a high and low

vehicle/calibration standard, a blank with is, and a blank from the validation as indicated in Figure 2.

The blank and blank with is exhibited no peaks that would significantly interfere with the econazole or

is peaks. The regression analysis results from the standard curve indicate linearity and are shown in

Table 3.
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Figure 2 - Representative Ove..aid Chromatograms from a High and Low Vehicle/Calibration Standard,

Blank with is, and Blank from the Validation (Shown Top to Bottom)

Table 3 - Regression Analysis Results

The precIsIon and accuracy of the vehicle/calibration standard validation results are shown in

Table 4.

Table 4 - Vehicle/Calibration Standard Validation Results

Avg
Nominal Std Conc Detd Std Conc Detd Std COliC s Avg

( - /mL - /mL ( /mL) /mL 'x, RSD %RE %RE
513.2 O. I

512.6 512.7 512.5 0.8 0.1 0.0 0.0

511. -0.2

406.9 406.7 NA NA NA 0.0 NA

205.0 206.8 NA NA NA 0.9 NA

101. -0.4

101. 101. 101. 0.1 0.1 -0.5 -0.4

101.3 -0.4

The method validation sensitivity was O. I 732 ¡.g/mL, the LOD, which is defined as three times

the standard deviation of the low vehicle/calibration standard. This is equivalent to a formulation

concentration of 20 ¡.g/mL when a formulation is diluted I to 100 for analysis. The LOQ, defined as ten

times the standard deviation of the lowest standard because there was no blank response, was 0.5774
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¡.g/mL. This is equivalent to a formulation concentration of60 ¡.g/mL when a formulation is diluted I to

100 for analysis. The estimated limit of quantitation (ELOQ), defined as the lowest vehicleJcalibration

standard with acceptable accuracy and precision, was 101.7 ¡.g/mL.

4.3.6 Conclusions

The method met all acceptance criteria for specificity, linearity, precision, accuracy and

sensitivity. The method was suitable for the stability study and subsequent formulation analysis for

which it was used.

5 FORMULATION STABILITY STUDIES

A fonnulation stability study was conducted at a target concentration of 44.47 mg/mL in DMSO for 56 days

(8 weeks) in sealed, amber glass bottles stored at approximately 5°C.

5.1 Study Design

A formulation sample was analyzed on the day of preparation (Day 0) and Day 14. A second formulation

sample was analyzed on the day of preparation (Day 0), Week 4 and Week 8. Three aliquots were analyzed

from each sample at each storage time.

5.2 Formulation Method

A formulation was prepared on November 19, 2004, Day 0 of the storage stabi Iity study at a target

concentration of 44.47 mg/mL in DMSO by accurately weighing I 110 :l 10 mg into a 25-mL volumetric flask.

The chemical was dissolved in and diluted to approximately three quarters of the total volume with DMSO. The

flask was sealed and sonicated for approximately 5 minutes to mix the contents. The contents of the flask was

diluted to volume with DMSO, sealed, and mixed welL.

Approximately 6 mL of formulation was transferred into each of four 8-mL amber glass vials which were

then sealed. One vial was used for the Day 0 analysis and the other three were stored at approximately 5°C until

use. After 14 days of storage, a vial was removed from the refrigerator, allowed to warm to room temperature,

and triplicate aliquots were prepared and analyzed.

A second fOllTIulation was prepared on February 7, 2005, Day 0, at a target concentration of 44.47 mg/mL

in DMSO by accurately weighing 2.22350 :l 0.08894 g into a 50-mL volumetric flask. The flask was diluted to

approximately 80% volume with DMSO, sealed and sonicated for approximately 5 minutes. The content of the

flask was inverted i 0 times, and diluted to volume with DMSO and shaken to mix welL. Approximately 9 mL

were dispensed into an amber glass bottle, sealed and stored refrigerated. A fonnulation sample aliquot was

prepared for analysis on Day 0, Weeks 4 and 8 for storage stability determination.

Battelle Study No. W A 4- I 6/1 7 6



5.3 Analysis Method

Vehicle/calibration standards and blanks with and without is were prepared as described in the validation

experiment (Section 4.3.2) of this report.

In trplicate, i mL of the foiinulation was pipetted into three individual I O-mL volumetrc flasks, diluted

to volume with HPLC mobile phase, sealed, and mixed welL. One (I) mL of the diluted formulation and l-mL

of the iS were pi petted into individual 10-mL volumetrc flasks. The contents of the flasks were diluted to

volume with HPLC mobile phase, sealed, and mixed welL. An appropriate volume of each was transferred to an

autoinjector vial and the vials were sealed and analyzed using the chromatographic system in Table i.

5.4 Results

The results from the storage stability study are shown in Table 5 and presented in control chart format in

Figure 3.

Preparation Analysis Det'd Cone Avg Det'd Cone % of Day 0 ConeDate Date Dav (m /mL (m /mL :: s :: s
Table 5 - Formulation Storage Stabilty Results (44.47 mg/mL)

I III 9/04

11/19/04

2/705

2/705

2/705

11/19/04

12/3/04

2/705

3/705

4/4/05

o

14

o

28

56

46.91

45.91

46.24

45.03

42.95

46.37

45.88

46.08

44.74

42.92

46.47

45.80

45.89

44.66

41.94

46.58 :: 0.29

45.86:t 0.06

46.07 :t 0.17

44.8 I :t O. I 9

42.60 :t 0.58

100.0 :t 0.6

98.5 :t 0.1

i 00.0:t 0.4

97.3 :t 0.4

92.5 :t 1.3

For the formulation stability sample prepared on November 19, 2004, the pooled RSD of the analytical

method was 0.44%. This means that there would have to be a difference of more than 1.01% from the Day 0

value for the difference to be statistically significant at a 95% confidence leveL.

For the foiinulation stability sample prepared on February 7,2005, the pooled RSD of the analytical

method was 0.79%. This means that there would have to be a difference of more than 1.80% from the Day 0

value for the difference to be statistically significant at a 95% confidence leveL.
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ECONAWLE in 100% DMSO
(46.58 mg/mL, Prepared 11/19/04)

104.0

y =-O.lx + 100.0

- - '" - - - '" . - " '" - - - - - - - - - - '" '" '" - - '" '" - '" - - - - - - - - - - - '" - -

o
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0
~~
i:

100.0..0
~0

98.0

96.0

14

Stability Study Day

-Upper Control Limit -Lower Control Limit · Stabilty Data '" '" . Lineal' (Stability Data)

ECONAZOLE in 100% DMSO
(46.07 mg/mL, Prepared 2/7/05)

104.0

0
'"
a 100.0
..
0
~0

96.0

y = -0. J 343 x + I 00 .34- '" - - -
- - - -
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'" - - - - - - -
- '"--92.0

o 14 28 42 56

-lJppcl. Control Limit
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Stabilty Study Day
~-'''~...~ Lowe I. Control Lin1Ït
- - - - Lineai' (Stability Data)

Figure 3 - Control Charts for the Storage Stability Analysis
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5.5 Discussion and Conclusions

The Day 0 determined value for the November 19,2004 formulation was approximately 4.7% above the

nominal value (the calculated concentration based on the weight of the chemical). The concentration of the

sample stored at approximately 5°C protected from light in amber glass vial for Day 14 was below the lower

significance level due to the tight precision of the assay but was within 1.5% of the Day 0 value (November 19,

2004) and met acceptance criteria:I 10%.

The Day 0 determined value for the February 7, 2005 formulation was approximately 3.5% above the

nominal value (the calculated concentration based on the weight of 
the chemical). The concentrations of the

sample stored at approximately 5°C protected from light in an amber glass vial for Days 28 and 56 was below

the lower significance level due to the tight precision of the assay but was within 2.7 and 7.5%, respectively of
the Day 0 value (February 7, 2005) and met acceptance criteria:I 10%.

These data indicate the formulation was stable when protected from light at approximately 5°C for

56 days.

6 FORMULA TION PREPARATION AND ANALYSIS

Fomiulations were prepared and analyzed on February 7, 2005 and August 8, 2005 according to SOP

COMSPEC.II-03 I, "Standard Operating Procedure (SOP) for the Formulation and Analysis of Econazole in 100%

DMSO." This section describes the method, results, and conclusions.

6.1 Preparation of Formulation

Econazole (2.22350:I 0.08894 g) was weighed into a 50-mL volumetrc flask. DMSO was added until

the flask was approximately 80% fulL. The contents were sonicated for approximately 5 minutes until the

econazole dissolved. The contents of the flask were diluted to volume with DMSO, sealed, and mixed welL.

6.2 Preparation of Standards and Blanks

Standards and blanks were prepared as described for the validation (Section 4.3.2 of 
this report).

6.3 Preparation of Formulation Samples

One (I) mL of the formulation was pi petted into three individual 1 O-mL volumetric flasks, diluted to

volume with HPLC mobile phase, sealed, and mixed welL. One (I) mL of the diluted fomiulation and i mL of
the IS were pi petted into individual lO-mL volumetric flasks. The contents of the flasks were diluted to volume

with HPLC mobile phase, sealed, and mixed welL.

6.4 Analysis

Autoinjector vials were filled with aliquots of each standard, blank and sample. A single injection was

made from each vial using the HPLC conditions from the validation (Table i).
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6.5 Calculations

The integration of the econazole and is peaks by the chromatography data system was evaluated to

assure it was correct in all chromatograms and manually reintegrated, if necessary. A linear regression equation

was calculated relating the response ratio of econazole divided by the is (y) to the concentration of 
the

vehicle/calibration standards (x). The concentration of each vehicle/calibration standard was calculated using its

individual response ratio and the regression equation. The percent RE for each vehicle/calibration standard was

calculated by subtracting the nominal value from the determined value, dividing by the nominal value, and then

multiplying by 100. The percent RE for each formulation sample was calculated by subtracting the target value

from the determined value, dividing by the target value, and then multiplying by 100. The average determined

concentration, standard deviation (s), and percent RSD were calculated for the vehicle/calibration standards and

formulation samples when applicable.

6.6 Results

Specificity is shown by the representative overlaid chromatograms of the high and low vehicle/calibration

standards, blank with working is and a blank are presented in Figure 4,

",180
", isc0
n.
",

&160

140

120

100

80

60

4 6

Econazole

L
\/4b

Blank wi iS b

Blank b

8 10 '12 14 16
Retention time

Figure 4 - Representative Ove..aid Chromatograms of a High and Low Vehicle/Calibration Standard,

Blank with is, and Blank from a Formulation Analysis (Shown Top to Bottom)

The vehicle/calibration standard curve and the results of the regression analysis indicated linearity and

are shown in Figure 5.
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Figure 5 - Vehicle/Calibration Standard Curve and Regression Analysis Results

The results of the formulation analysis are shown in Table 6. The formulations met acceptance criteria

(RE within 10% of target and RSD of:: 10%).

Analysis Det'd Cone A vg Det'd Cone
Batch No. Date (mg/mL) (mg/mL) Avg % RE RSD (01.1)

Table 6 - Formulation Analysis Results

l-ECON-l

2-ECON-1

2/7/05

8/8/05

46.24

44.58

46.08

44.49

45.89

44.14

46.07

44.40

3.5

-0.2

0.4

0.5

6.7 Conclusions

The average concentration of the stock formulations and its percent RSDs were within acceptance

criteria. Therefore, the formulations were suitable for use.

The econazoJe formulation at a target concentration of 44.47 mg/mL in DMSO was stable for 56 days

when stored refrigerated and protected from light.
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EXECUTIVE SUMMARY

The title compound, lindane, was analyzed in support of the Environmental Protection Agency (EPA) Placental

and Recombinant Aromatase Assay Prevalidation Work, Work Assignment 4- I 6/17.

Solubility of lindane was determined to be acceptable in dimethylsulfoxide (DMSO) for preparing formulations.

A formulation analysis method was developed and validated to analyze lindane in DMSO at a concentration of

29.08 mg/mL (O.IM). This method was used to analyze samples from both formulation and formulation storage

stability studies at 29.08 mg/mL.

Storage stability study indicated that a 29.08 mg/mL formulation stored in sealed amber glass bottles and

protected from light was stable for 168 days at approximately s°c.

The formulations prepared for shipment to the testing laboratory were determined and met the established

acceptance criteria.
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1 INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities for lindane on Environmental

Protection Agency (EP A) Work Assignment 4- 16/17, and consisted of:

· Determining solubility in dimethylsulfoxide (DMSO).

· Developing and validating a formulation analysis method.

· Conducting a storage stability study.

· Preparing and analyzing a stock formulation.

This work was done at Battelle, 505 King A venue, Columbus, OH 4320 i.

2 CHEMICAL RECEIPT AND STORAGE

One 20-mL amber glass bottle oflindane, 14419EB, was received from the repository at Battelle's Marine

Sciences Laboratory in Sequim, W A on January 6, 2005. The label amount indicated 10 grams was sent. The

chemical was received and subsequently stored at room temperature.

A copy of the manufacturer's Certificate of Analysis for this lot is shown in Figure I. This states that purity was

99.6% based on gas chromatography (GC).

Battelle Study No. W A 4- I 6/17
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SIGMA-ALDRlCH

Certlflcateof Analysis
Product Name
Product Number
Product Brand
CAS Number
Molecular Formula
Molecular Weight

lindane
23,339-0
ALDRICH

58-89-9

4H~C16

290.83

TEST
APPEARANCE

INFRARED
SPECTRUM

GAS UQUID
CHROMATOGRAPHY

QUAUTY CONTROL
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SPECIFICA TION
WHITE TO OFf-WHITE POWDER

CONFORMS TO STRUCTRE AND
STANDARD.

96.5% (MINIMUM)

LOT 14419EB RESULTS

OFf WHITE POWDER

CONfORMS TO STRUCTRE AND
STANDARD

99.6%

MAY, 2003

--,/ (\: ':
(;;~L ( "n)' .4. ~
./ ~',..~,C_."1 ~i-'"' ¡:(-t,/L,~..v.~,,,-

l,/
Ronnie J. Martin, SupsNisor
Quality Control
Milwaukee. Wisconsin USA

Figure i - Certificate of Analysis

3 SOLUBILITY STUDIES

A solubility study was conducted to determine the solubility of lindane in 100% DMSO, at a concentration of at

least 29.08 mg/mL. Lindane (0.29080 :I 0.02908 g) was weighed into a I O-mL volumetric flask. DMSO was added

until the flask was approximately 80% fulL. The contents were mixed until the lindane dissolved. The contents of

the flask were diluted to volume with DMSO, sealed, and mixed welL. The lindane went readily into solution. This

experiment showed that DMSO was an acceptable solvent for the 29.08 mg/mL formulation.

4 FORMULATION ANALYSIS METHOD PERFORMANCE EVALUATION (MPE)

This section describes the evaluation of a method developed to analyze formulations of lindane in DMSO at a

target concentration of29.08 mg/mL for the stability study and the results and conclusions from this evaluation.
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4.1 Method Development

Method development for this chemical involved the evaluation of various chromatographic conditions.

The selected method was one which produced acceptable retention time for the major peak, apparent resolution

of significant impurities and acceptable peak shape. The detection method chosen was gas chromatography

with flame ionization detection (FID).

4.2 Method

The GC parameters for lindane are presented in Table I.

Table 1 - GC System

GC

Column

Carder Gas and Flow Rate

Oven Temperature

Detector Type

Detector Flow Rates

Detector Temperaturc

Injcctor Tcmperature

In.iection Volume

lujection Mode

Run Time

Agilent 6890 (Palo Alto, CA)

RTX-5, 30 m x 0.25 mm (10), 0.25 ~im film thickness (Restek, Bellefonte, PA)

Helium at -2 mL/minute

150°C, hold for -2 minutes, increase at 20°C/minute to 300°C; hold for 2
minutes

Flame Ionization (FID)

Hydrogen at -30 mL/minute; Air at -380 mL/minute

320°C

285°C

i ilL

Split 5:1

-12 minutes

4.3 Method Validation

Validation was accomplished using a single experiment.

Triplicate vehicle/calibration standards at the highest and lowest of four concentrations were prepared. A

single standard was prepared at each intermediate concentration. The high and low concentrations were used to

assess the precision of the method. The precision of the low concentration was used to calculate limits of

detection (LOD) and limits of quantitation (LOQ). Triplicate vehicle/calibration blanks with and without

working internal standard (WIS) were used to assess the specificity of the method.

4.3.1 Preparation of Standards and Blanks

4.3. i. 1 Internal Standard (IS)

Approximately 25 :: i mg of phenanthrene was added to a 25-mL volumetric flask.

The contents of the flask was diluted to volume with methanol, sealed, and mixed welL.
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The IS was prepared by pipetting 10 mL of stock IS into a 25-mL volumetric flask.

The contents of the flask was diluted to volume with methanol, sealed, and mixed welL.

4.3.1. Stock Standards

Two stock standards were prepared by accurately weighing 50 :t 2 mg of lindane each

into two individual 25-mL volumetric flasks and dissolving in and diluting to volume with

methanoL. This produced stocks A and B with target concentrations of2000 i-g/mL each.

4.3. 1.3 Vehicle/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 2. The contents of the

flasks were diluted to volume with methanol and mixed welL. Triplicate vehicle/calibration

standards were prepared at the low and high concentrations with single vehicle/calibration

standards prepared at the two middle concentrations.

Table 2 - Preparation of Vehicle/Calibration Standards

Vehicle/Calibration Target Final Conc Source Volume WIS DMSO Final Volume
Std (i /mL) Source mL (mL (mL) (mL
VSL

VS2

VS3

VS4

800

600

400

200

A

B

A

B

4

3

0.1

0.1

0.1

0.1

10

10

io

10

2

4.3.1.4 Blanks

Triplicate blanks without is were prepared by pipetting O. i mL of OMSO into three

individual i O-mL volumetric flasks. The contents of the flasks were diluted to volume with

methanol, sealed, and mixed welL.

Triplicate blanks with is were prepared by pipetting i mL iS and o. i mL of OM SO

into three individual 10-mL volumetric flasks. The contents of the flasks were diluted to volume

with methanol, sealed, and mixed welL.

4.3.2 Analysis

A portion of each vehicle/calibration standard and blank was transferred to individual

autoinjector vials and the vials were sealed. Single injections were made from each vial using the same

chromatographic system and parameters determined during method development as shown in Table 1.

4.3.3 Calculations

The integration of the lindane and is peaks by the chromatography data system was evaluated to

assure it was consistent in all chromatograms and manually reintegrated, if necessary. A linear regression

equation was calculated relating the response ratio of lindane divided by the is (y) to the concentration of

Battelle Study No. W A 4-16/17 4



the vehicle/calibration standards (x). The concentration of each vehicle/calibration standard was

calculated using its individual response ratio and the regression equation. These values were used to

calculate the individual and average concentrations, percent relative errors (RE), standard deviation (s),

and percent relative standard deviation (RSD) as appropriate for the vehicle/calibration standards at each

concentration.

4.3.4 Results

Specificity is shown by the representative overlaid chromatograms from a high and low

vehicle/calibration standard, a blank with is, and a blank from the validation as indicated in Figure 2.

The blank and blank with is exhibited no peaks that would significantly interfere with the lindane or is

peaks. The regression analysis results from the standard curve indicate the linearity and are shown in

Table 3.

il600coci""
0:500

Lindane

IS
400

VS 1B

VS4B

BLK +IS B

BLK B

300

200

100

7.4 7.6 7.8 8.0 8.2
Retention lime

Figure 2 - Representative Overlaid Chromatograms from a High and Low Vehicle/Calibration Standard,

Blank with is, and Blank fi-m the Validation (Shown Top to Bottom)

Table 3 -- Method Validation Regression Analysis Results

The precision and accuracy of the vehicle/calibration standard validation results are shown in

Table 4.
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Table 4 - Vehicle/Calibration Standard Validation Results

Avg
Nominal Std Conc Det'd Std Conc Det'd Std Conc s Avg

( /mL ( /mL /mL ( /mL %RSD %RE %RE
777.3 0.1

776.3 777.6 776.8 i. I 0.1 0.2 O. I

775.6 -0.1

600.2 598.4 NA NA NA -0.3 NA

388.2 387.0 NA NA NA -0.3 NA

202.8 1.4

200.1 200.1 200.5 2. I I. 0.0 0.2

198.6 -0.7

The sensitivity of the method resulted in 6.4 llg/mL LOD which is defined as three times the

standard deviation of the low vehicle/calibration standard. This is equivalent to a formulation concentration

of 640 llg/mL when a formulation is diluted I to 100 for analysis. The LOQ, defined as ten times the

standard deviation of the lowest standard because there was no blank response, was 2 1.3 llg/mL. This

is equivalent to a formulation concentration of2130 llg/mL when a formulation is diluted 1 to 100 for

analysis. The estimated limit of quantitation (ELOQ), defined as the lowest standard with acceptable

accuracy and precision, was 200.1 llg/mL.

4.3.5 Conclusions

The method met all acceptance criteria for specificity, linearity, precision, accuracy, and

sensitivity. The method was suitable for the stability study and subsequent formulation analyses.

5 FORMULATION STABILITY STUDIES

A formulation stability study was conducted at a target concentration of 29.08 mg/mL in DMSO for 168 days

(24 weeks) in sealed, amber glass bottles stored at approximately 5°C.

5.1 Study Design

A single sample was analyzed on the day of preparation (Day 0), Day 14, Weeks 4,8 and 12. A second

fonnulation sample was prepared and analyzed on January 24, 2005 (Day 0) and 011 Week 24. Three aliquots

were analyzed from each sample at each storage time.

5.2 Formulation Method

A formulation was prepared 011 January 13,2005, Day 0 of the storage stability study at a target

concentration of 29.08 mg/mL in DMSO by accurately weighing 727 :I 7 mg of lindane into a 25-mL volumetric

flask. The chemical was dissolved in and diluted to approximately three quarters of the total volume with
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DMSO. The flask was sealed and manually shaken to mix the contents. The contents of the flask was diluted to

volume with DMSO, sealed, and mixed welL.

Approximately 6 mL of formulation was transferred into each offour, 8-mL amber glass vials which

were then sealed. One vial was used for the Day 0 analysis and the other three were stored at approximately

5°C until use. After the desired storage period, a vial was removed from storage, allowed to warm to room

temperature, and triplicate aliquots were prepared and analyzed.

A second formulation (Batch I -LIN- I) was prepared on January 24, 2005 (Day 0) at a target

concentration of29.08 mg/mL in DMSO by accurately weighing 1.45400:. 0.058 g into a 50-mL volumetric

flask. The content of the flask was diluted to approximately 80% volume with DMSO, sealed and mixed welL.

The contents of the flask was diluted to volume with DMSO and mixed welL. Approximately 9 mL were

dispensed into an amber glass bottle, sealed and stored refrigerated. A formulation sample aliquot was prepared

for analysis on Days 0 and 168 for storage stability determination.

5.3 Analysis Method

Vehicle/calibration standards and blanks with and without is were prepared as described in the validation

experiment (Section 4.3.1) of this report.

One (I) mL of the formulation was pipetted into three individual lO-mL volumetric flasks, diluted to

volume with methanol, sealed, and mixed welL. One (I) mL of the diluted formulation and I -mL ofIS were

pipetted into 10-mL volumetric flasks, diluted to volume with methanol, sealed, and mixed welL. An appropriate

volume of each was transferred to an autoinjector vial and the vials were sealed and analyzed using the

chromatographic system in Table I.

5.4 Results

The results from the storage stability study are shown in Table 5 and presented in control chart format in

Figure 3.

Table 5 - Formulation Storage Stabilty Results (29.08 mg/mL)

Preparation Analysis A vg Det'd Cone % of Day 0
Date Date Dav Det'd Cone m /mL m /mL :t s Cone :t s

1/13/05 1/13/05 a 29.38 29.48 29.18 29.35:t 0.15 100:t 0.5

1/13/05 1/27/05 14 28.56 28.56 28.67 28.60:t 0.06 97.4:t 0.2

III 3105 2/ 0105 28 31.6 31.30 31.64 31.43:t 0.18 107:t 0.6

1113/05 3/1 0/05 56 28.77 28.76 28.65 28.73 :t 0.07 97.9:t 0.2

1/13/05 4/705 84 29.22 29.67 29.47 29.45 :f 0.23 100:f 0.8

1/24/05 1/24/05 0 30.02 29.88 29.93 29.95 :f 0.07 100:f 0.2

1/24/05 7/1l/05 168 29.64 29.72 29.95 29.77:f0.16 99.4 :f 0.5
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For the formulation sample prepared on January 13,2005, the pooled relative standard deviation of the

analytical method was 0.5% This means that there would have to be a difference of more than 1.2% from the

Day 0 value for the difference to be statistically significant at a 95% confidence leveL.

For the formulation sample prepared on January 24, 2005, the pooled RSD of the analytical method was

0.6%. This means that there would have to be a difference of more than 1.3% from the Day 0 value for the

difference to be statistically significant at a 95% confidence leveL.

LINDANE in 100% DMSO
(29.08 mg/mL, Prepared on 1/13/05)

109.0

99.0

~'
-- -O.Ox + 1 00.8

- - - - - .. - -- .. .. .. .. - .. .. .. - - .. .. .. .. .. .- - .. .. .. .. - .. .. .. - - - - - - ..l-. H._U. -

..

107.0

I os. I)

=
;. 103.0

i!..
o
~ 1111.0

97.0

95.0

14 2i 28 35 42 49
Sta bilty Study Day

56 63 70 77 84

-Upper Coritnil Limii "-,--- Lower Control Limit . Siahility Data - - n Linear (Stability Data)

LINDANE in 100% DMSO
(29.08 mg/mL, Prepared on 1/24/05)

102

=
~ 100Q

'õ

~
98

96

y ~ -O.Ox + I 00. 0~~-~, .,,- 0' .. .. '" w., ~" ~" - o. m .. .. .. " .. c,~ .. ,- - ,. .- - - .. .. .. .. .. -. .. ....__...._~_._--_._-~--_.__._._------

,~
o 14 28 42 56 70 84 98

Stabilty Study Day
112 126 140 154 168

- Uppc r Control Limit --.---- Lowe r Control Liiiit . Stability Data .. Linear (Stability Data)

Figure 3 - Control Chart for the Storage Stabilty Study
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5.5 Discussion and Conclusions

The Day 0 determined value for the formulation prepared on January 13, 2005 was approximately 1.0%

above nominal (the calculated concentration based on the weight of the chemical). The concentrations of the

samples stored at approximately 5°C protected from light in amber glass vials for Days i 4 and 56 were below

the lower significance level and for Day 28 it was above the upper significance level due to the tight precision

of the assay. The average concentrations of the samples were within 2.6% (Day 14), 7. I % (Day 28), 2. i %

(Day 56), and 0.4% (Day 84) of the Day 0 value and met acceptance criteria of:f 10%. These data indicate the

formulation was stable at approximately 5°C for 84 days.

The formulation stability sample prepared on January 24, 2005 (Day 0) and analyzed on Day 0 and

Day 168 (July I 1,2005) was approximately 3.0% above nominal for Day 0 (the calculated concentration based

on the weight of the chemical) and for Day 168,0.6% below the Day 0 value and met acceptance criteria of

:f 10%. These data indicate the formulation was stable at approximately 5°C protected from light for i 68 days.

6 FORMULATION PREPARATION AND ANALYSIS

Formulations were prepared and analyzed on January 24, 2005, March 2 1,2005 and July 1,2005, according to

SOP COMSPEC.Il-029, "Standard Operating Procedure (SOP) for the Formulation and Analysis of Lindane in 100%

Dimethylsulfoxide (DMSO)." This section describes the method, results, and conclusions.

6.1 Preparation of Formulation

Lindane (1.45400:f 0.058 g) was weighed into a 50-mL volumetric flask. DMSO was added until the

flask was approximately 80% fulL. The contents were mixed until the lindane dissolved. The contents of the

flask were diluted to volume with DMSO, sealed, and mixed welL.

6.2 Preparation of Standards and Blanks

Standards and blanks were prepared as described for the validation (Section 4.3. I of this report).

6.3 Preparation of Formulation Samples

One (I) mL of the formulation was pipetted into three individual 10-mL volumetric flasks, diluted to

volume with methanol, sealed, and mixed welL. One (1) mL of the diluted formulation and I -mL ofIS were

pipetted into individual 10-mL volumetric flasks. The contents of the flasks were diluted to volume with

methanol, sealed, and mixed welL.

6.4 Analysis

Autosampler vials were filled with aliquots of each standard, blank and sample. A single injection was

made from each vial using the GC conditions from the validation (Table i). Representative overlaid

chromatograms of the high and low vehicle/calibration standards, blank with is, and a blank are shown in

Figure 4.

Battelle Study No. W A 4- I 6/17 9



Q)
~700
o
12
((
Q)
ci600

Li n ane

500

400
IS

300

VS 1B

VS 4B

BLK +IS B

BLK B

200

100

6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7.0
Retention time

Figure 4 - Representative Overlaid Chromatograms of a High and Low Vehicle/Calibration Standard,

Blank with is, and Blank from a Formulation Analysis (Shown Top to Bottom)

6.5 Calculations

The peaks for lindane and the is were integrated for each injection by the chromatography data system.

Any peak with improper integration was manually reintegrated. A linear regression equation was calculated

relating the response ratio (lindane/IS) to the concentration of the vehicle/calibration standards. This regression

equation and the response ratios were used to calculate the concentration in each standard and formulation

sample. The percent RE for each standard was calculated by subtracting the nominal value from the determined

value, dividing by the nominal value, and then multiplying by 100. The percent RE for each formulation sample

was calculated by subtracting the target value from the determined value, dividing by the target value, and then

multiplying by 100. The average determined concentration, standard deviation, and percent RSD were

calculated for the vehicle/calibration standards and fonnulation samples when applicable.

6.6 Results

The regression analysis results of the vehicle/calibration standard curves indicated linearity and are

shown in Table 6.

Table 6 - Formulation Regression Analysis Results

Formulation
Date Slo e y-Interce t Correlation Coeffcient

1/24/05

3/21/05

7/ I/O 5

6.8029

7.2898

6.8477

-0.008 I

-0.0197

-0.1022

1.000

1.000

1.000
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The results of the formulation analysis are shown in Table 7. Formulations met all acceptance criteria

(RE within 10% of target and RSD of:S 10%).

Table 7 - Formulation Analysis Results

Avg Detd Cone
Formulation Date Detd Cone (mg/mL) (mg/mL) Avg %,RE %RSD

1/24/05 30.02 29.88 29.93 29.95 3.0 0.2

3/21/05 29.23 29.67 29.20 29.37 1.0 0.9

7/1/05 29.32 29.26 29.63 29.40 i. 0.7

6.7 Conclusions

The average concentration of the formulations and its percent RSD were within acceptance criteria.

Therefore the formulation was suitable for use.

7 ACKNOWLEDGMENTS

Analytical support for this work was provided by Barb Harritos, Darren Brown, John Kelly, Christina Zielinski,

Jim Hoskinson, Melinda Pauff, Tudor Fernando, and Sandy Runyon. The report was written by Denise Contos.

Review of the data and report for completeness and accuracy was performed by Maria Evascu.

Battelle Study No. W A 4- I 6/1 7 i I





Battelle
The Business of Innovation

ANALYTICAL CHEMISTRY ACTIVITIES REPORT

KETOCONAZOLE

CAS No.: 65277-42-1

Receipt Date: J 0/26/04

Appearance: Solid

Storage Conditions ((§ Battelle): Refrigerated (-5OC)

Lot No.: 12IH0524 (Sigma Aldrich)

Amount Received: 2.7 g

Vendor Purity: ? 99% by TLC

STRUCTURE: MoL. Wt.: MoL. Formula:

o
Ao--i,,,,,n\ 1\ -0' \~. 0 Ci~ci~N NOHo ~ -

53 1.43 g/mol C26H28CliN404

Prepared By:
Approved By:

Lt,~/f~,
Denise A. Contos, M.S.

~w_~~~
Steven W. Graves, B.S.

Manager, Chemistry Technical Center

Battelle Study No. W A 4-16/1 7



QUALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit (QAU) and reports were submitted to the Study

Director and Management as follows:

Date Reported to Stud~'
Phase Iiis iected Iiis ectioii J)iite Dircctor/J\lana enient

Test substance receipt 10/26/2004 10/26/2004

Formulation preparation* 12/2/2004 12/2/2004

Dispensing* 12/2/2004 12/2/2004

Formulation analysis* 12/22004 12/2/2004

Audit study fie 8/23/2005 8/23/2005

Audit analytical report 8/23/2005 8/23/2005

Audit study fie 121l6/2005 12/16/2005

Audit analytical report 12/16/2005 121l6/2005

* These inspections are serving the purpose for all reference chemicals since QA was required to see only one phase
inspection of a chemicaL.

7.05
Date

Battelle Study No. W A 4-16/17 11



EXECUTIVE SUMMARY

The title compound, ketoconazole, was analyzed in support of the Environmental Protection Agency (EPA)

Placental and Recombinant Aromatase Assay Prevalidation work, Work Assignment 4- i 6/17.

Solubility ofketoconazole was determined to be acceptable in dimethylsulfoxide (DMSO) at a concentration of

5.3 i mglmL (0.01 M).

A ketoconazole formulation analysis method was validated on the previous EPA WA 3-10 study. The method

was modified by including an additional I: 10 dilution of the formulation which resulted in a i :200 final dilution of

the 5.3 i mg/mL (0.0 I M) formulation prior to analysis. This modified method was used to analyze both stability and

formulation analysis samples.

Storage stability was previously determined (EP A W A 3- I 0 study, Analytical Chemistry Activities Report,

Ketoconazole, 2004) as 28 days when stored at approximately 5°C and protected from light at a target formulation

concentration of 0.532 mg/mL in DMSO. In the current study, a formulation sample with a target concentration of

5.31 mglmL in DMSO was stable when stored refrigerated and protected from light for 60 days.

The stock formulations prepared for shipment to the testing laboratory were analyzed and met the established

acceptance criteria.
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1 INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities for ketoconazole on the

Environmental Protection Agency (EP A) Work Assignment 4- 16/17, and consisted of:

· Determining solubility in dimethylsulfoxide (DMSO).

· Preparing and analyzing a stock formulation and a fonnulation stability sample.

This work was done at Battelle, 505 King Avenue, Columbus, OH 4320 I.

2 CHEMICAL RECEIPT AND STORAGE

One I 5-mL amber glass bottle ofketoconazole, Lot No. l2lH0524, was received from the repository at

Battelle's Marine Sciences Laboratory in Sequim, W A on October 26,2004. The label amount indicated 2.7 grams

was sent. The chemical was received and subsequently stored refrigerated.

A copy of the manufacturer's Certificate of Analysis for this lot is shown in Figure 1. This states that purity was

greater than 99% based on thin layer chromatography.
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Product Number K1003

Product Brand SIGMA

CAS Number 65277-42-1

Molecular Formula C26H2sCI2N404

Molecular Weight 531.43

TEST
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PURITY BY THIN LAYER
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3 SOLUBILITY STUDY

SPECIFICA TION
WHITE TO YELLOW WITH A LIGHT TAN
CAST POWDER

CLEAR FAINT YELLOW TO YELLOW
SOLUTION AT 50MG/ML IN METHANOL

57.6 TO 59.9% CARBON

+1 TO -1 DEG (C=4 IN METHANOL AT
20DEGCENTIGRADE)

NLT 98%

3 YEARS

Figure i - Certificate of Analysis

LOT 121H0524 RESULTS

WHITE POWDER WITH A LIGHT
YELLOW CAST

CLEAR FAINT YELLOW SOLUTION
AT 200 MG PLUS 4 ML OF
METHANOL

58.6% CARBON 10.5%
NITROGEN

+0.08 DEG (C = 3.8 IN
METHANOL AT 20 DEG
CENTIGRADE)

GREATER THAN 99%

MARCH 2005

MARCH 2004

A solubility study was conducted to determine the solubility ofketoconazole in either 95% ethanol or 100%

DMSO. Initially, both 95% ethanol and DMSO were used to prepare a 53.14 mg/mL (0. I M) ketoconazole solution.

Neither of the solvents dissolved the ketoconazole at the O. I M concentration. At the direction of the Task Leader, a

5.3 I mg/mL ketoconazole solution (0.01 M) in 100% OM SO was prepared by weighing 0.05314 =I 0.0053 I g into a
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10-mL volumetric flask. DMSO was added until the flask was approximately 80% fulL. The flask was capped and

contents were mixed. The content of the flask was diluted to volume with DMSO, sealed, mixed and sonicated. The

ketoconazole went into solution with minimal shaking and sonication. This experiment showed that DMSO was an

acceptable solvent for a 5.3 I mg/mL (0.01 M) formulation.

4 FORMULATION PREPARATION AND ANALYSIS

Formulations were prepared and analyzed on February 4, 2005 and June 29,2005 according to SOP

COMSPEC.II-O I 8-02, "Standard Operating Procedure (SOP) for the Formulation and Analysis of Ketoconazole in

100% DMSO." In addition, the February 4, 2005 formulation was re-analyzed to determine stability on April 5,2005,

60 days after storage at approximately 5°C and protected from light. This section describes the method, results, and

conclusions.

4.1 Preparation of Formulation

A ketoconazole formulation with a target concentration of 5.3 I mg/mL (0.0 I M) in DMSO was prepared on

February 4, 2005 by accurately weighing 265.5 :! 5 mg ofketoconazole into a tarred 50-mL volumetric flask.

DMSO was added until the flask was approximately 80% fulL. The flask was sealed and sonicated for approximately

10 minutes then inverted ten times. The content of the flask was diluted to volume with DMSo, sealed, and mixed

well by inverting at least ten times.

4.2 Preparation of High Performance Liquid Chromatography (HPLC) Mobile Phase

An accurate amount of ammonium acetate (3.0 g) was weighed into a 2000-mL HPLC mobile phase bottle. A

600 mL volume of Milli-Q water was added to the bottle and the contents were mixed welL. A final volume of

1400 mL of methanol and 2.8 mL of diethanolamine were added to the bottle and the contents were mixed welL. This

produced a HPLC mobile phase containing 70:30:0.14 (v:v:v) ofmethanol:0.5% ammonium acetate: diethanolamine.

4.3 Preparation of Standards and Blanks

4.3.1 Internal Standard (IS)

Fifteen (15) :t 2 mg terconazole was added to a 50-mL volumetric flask. The content of the flask was diluted to

volume with HPLC mobile phase, sealed, and mixed welL. This produced a solution with a target concentration of

300 llg/mL.

4.3.2 Stock Standards

Two stock standards were prepared by accurately weighing 30 :t 3.0 mg of ketoconazole into two individual

200-mL volumetric flasks and dissolving in and diluting to volume with HPLC mobile phase. This produced stocks

A and B with target concentrations of 150 llg/mL each.
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4.3.3 Vehicle/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 1. The contents of the flasks were diluted to

volume with HPLC mobile phase, sealed, and mixed welL. Triplicate vehicle/calibration standards were prepared at

the low and high concentrations with single vehicle/calibration standards prepared at the two intermediate

concentrations.

Table 1 - Preparation of Vehicle/Calibration Standards

Vehicle Target Final Cone S Source Volume Internal Std DMSO Final Volume
ourceStd (Ilg/mL) (mL) (mL) (mL) (mL)

VSl

VS2

VS3

VS4

60

45

30

15

A

B

A

B

4

3

2

0.05

0.05

0.05

0.05

10

10

10

10

4.3.4 Blanks

Triplicate blanks without is were prepared by pipetting 0.05 mL ofDMSO into three individual 10-mL

volumetric flasks. The contents of the flasks were diluted to volume with HPLC mobile phase, sealed, and mixed

welL.

Triplicate blanks with is were prepared by pipetting i mL is and 0.05 mL ofDMSO into three individual

i O-mL volumetric flasks. The contents of the flasks were diluted to volume with HPLC mobile phase, sealed, and

mixed welL.

4.4 Preparation of Formulation and Formulation Stabilty Samples

Triplicate i mL aliquots of the formulation were pipetted into three individual lO-mL volumetric flasks, diluted

to volume with HPLC mobile phase, sealed, and mixed welL. A 0.5 mL aliquot of the diluted formulation and I mL
of the is were pipetted into individual lO-mL volumetric flasks. The contents of the flasks were diluted to volume

with HPLC mobile phase, sealed, and mixed welL.

4.5 Analysis

A portion of each vehicle/calibration standard, blank and sample were transferred to individual autoinjector vials

and the vials were sealed. Single injections were made from each vial using the HPLC parameters for ketoconazole

which are presented in Table 2.
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Table 2 - HPLC System

Instrument System

Column

Guai-d

Mobile Phase

Flow Rate

Injection Volume

Detector T)'pe

Detector Wavelength

Agilent (Palo Alto, CA); Waters (Milford, MA)

Supelcosil LC-ABZ, 5 11m particle size, 250 mm x 4.6 mm (10)

(Supelco, St. Louis, MO)
CIS guard cartridge

70:30:0.14 (v/v/v) Methanol:0.5% Ammonium Acetate:Diethanolamine, lsocratic

1.5 mL/minute

20 ilL

Ultraviolet (UV)

245 nm

4.6 Calculations

The integration of the ketoconazole and the is peaks by the chromatography data system were evaluated to

assure it was consistent in all chromatograms and manually reintegrated, if necessary. A linear regression equation

weighted l/x was calculated relating the response ratio ofketoconazole/IS (y) to the concentration of the

concentration ofthe vehicle/calibration standards (x). This regression equation and the response ratios were used to

calculate the concentration in each vehicle/calibration standard and formulation sample. These values were used to

calculate the individual and average concentrations, percent relative errors (RE), standard deviation (s), and percent

relative standard deviation (RSD) as appropriate for the vehicle/calibration standards at each concentration.

4.7 Results

Specificity is shown by the representative overlaid chromatograms from a high and low vehicle/ calibration

standard, a blank with is, and a blank as presented in Figure 2. The blank and blank with is exhibited no peaks that

would significantly interfere with the ketoconazole or is peaks.
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Figure 2 - Representative Overlaid Chromatograms of a High and Low Vehicle/Calibration Standard,
Blank with is, and Blank from 2/4/2005 Analysis (Shown Top to Bottom)

The regression analysis results from the standard curve for February 4, 2005 analysis indicate linearity and are

shown in Figure 3.

o
'Etl
æ2.0
-l

1.5

-~~--------------~-------~-..--~-~------~-------~
------..~--~~-..----

y = 0 .0392x - 0.0506
Correlation Coefficient 0.9999
Standard Error 0.0102

1.0

0.5

0.0
o 10 20 30 4C 50 60

Amount

Figure 3 - Vehicle/Calibration Standard Curve for 2/4/2005 Analysis

The precision and accuracy of the vehicle/calibration standard results from Februaiy 4, 2005 analysis are shown

in Table 3.
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Table 3 -Vehicle/Calibration Standard Results for 2/412005 Analysis

Avg
Nominal Std Cone Detd Cone Detd Cone s Avg

( g/mL) ( g/mL) ( g/mL) ( g/mL) %RSD %,RE 0;, RE
59.15 -O.L

59.20 59.33 59.08 0.30 0.5 0.2 -0.2

58.75 -0.8

44.60 44.98 NA NA NA 0.9 NA

29.60 29.64 NA NA NA 0.1 NA

14.69 -1.
14.87 14.92 14.85 0.14 0.9 0.4 -0. I

14.94 0.5

The results of the formulation and formulation stability sample analysis are shown in Table 4 and 5. The

formulation stability sample was the same formulation sample prepared and analyzed on February 4, 2005 that had

been stored refrigerated for 60 days, protected from light in an amber glass bottle.

Table 4 - Formulation Analysis Results

B t h N Analysis Avg Det'd Cone Avg % RSDa e o. Date Det'd Cone (m ImL m /mL) RE %
l-KET-l

2-KET- I

2/4/2005

6/29/2005

5.136

5.458

5.122

5.487

5.134

5.464

5.131

5.470

-3.4

3.0

0.1

0.3

The formulations met all acceptance criteria (RE within 10% oftarget and RSD of:S 10%).

Table 5 -Formulation Stabilty Analysis Results

The formulation stability sample analyzed on April 5,2005 was within 4.2% of the Day 0 value

(February 4, 2005 analysis value) and met acceptance criteria + 10 %.

4.8 Conclusions

The average concentration of the stock formulation and its percent relative standard deviation were within

acceptance criteria. Therefore the formulations were suitable for use.

The ketoconazole formulation at a target concentration of 5.3 i mg/mL in DMSO was stable for 60 days when

stored refrigerated and protected from light.
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EXECUTIVE SUMMARY

The title compound, 4-hydroxyandrostenedione (4-0H ASDN), was analyzed in support of the Environmental

Protection Agency (EPA) Placental and Recombinant Aromatase Assay Prevalidation Work, Work Assignment

4- l6/I 7.

The solubility of 4-hydroxyandrostenedione was determined to be acceptable in 95% ethanol for preparing

formulations.

A formulation analysis method was developed and validated to analyze 4-hydroxyandrostenedione in 95%

ethanol at a concentration of3.02 mg/mL (0.0 1M). This method was used to analyze samples from both formulation

and formulation storage stability studies at 3.02 mg/mL.

The storage stability study indicated that a 3.02 mg/mL formulation, stored in sealed amber glass bottles and

protected from light, was stable for i 73 days at approximately S°c.

The stock formulation prepared for shipment to the testing laboratory was analyzed and met the established

acceptance criteria.
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1 INTRODUCTION

The purpose of this work was to provide all necessary chemistry support activities for 4-hydroxyandrostenedione

on Environmental Protection Agency (EP A) Work Assignment 4- I 6/17, and consisted of:

· Determining solubility in 95% ethanoL.

· Developing and validating a formulation analysis method.

· Conducting a storage stability study.

· Preparing and analyzing a stock formulation.

This work was done at Battelle, 505 King A venue, Columbus, OH 4320 i.

2 CHEMICAL RECEIPT AND STORAGE

One i 5-mL amber glass bottle of 4-hydroxyandrostenedione, 063K4069, was received from the repository at

Battelle's Marine Sciences Laboratory in Sequim, W A on October 22,2004. The label amount indicated 3. I grams

was sent. The chemical was received and subsequently stored at approximately 5°C.

A copy of the manufacturer's Certificate of Analysis for this lot is shown in Figure 1. This states that purity was

99% based on thin layer chromatography (TLC).

3 SOLUBILITY STUDIES

A solubility study was conducted to determine the solubility of 4-hydroxyandrostenedione (4-0H ASDN) in

95% ethanol, at a concentration of at least 30.2 mg/mL. The 4-0H ASDN (0.30200 :! 0.03020 g) was weighed into

a 10-mL volumetric flask, diluted to approximately 80% volume with 95% ethanol, sealed and shaken to mix. The

flask was diluted to volume with 95% ethanol, sealed, shaken, sonicated for approximately 50 minutes and stirred.

The 4-0H ASDN did not go into solution.

A second solubility study was conducted to determine the solubility of 4-0H ASDN in 95% ethanol, with a

solubility of at least 3.02 mg/mL being required for acceptability. The 4-0H ASDN (0.03020:! 0.00302 g) was

weighed into a i O-mL volumetric flask, diluted to approximately 80% volume with 95% ethanol, sealed and shaken

to mix. The flask was diluted to volume with 95% ethanol, sealed, shaken and sonicated for approximately 2

minutes. The 4-0H ASDN went into solution. This experiment showed that 95% ethanol was an acceptable solvent

for the 3.02 mg/mL formulation (0.0 1M).
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4 FORMULATION ANALYSIS METHOD PERFORMANCE EVALUATION (MPE)

This section describes the evaluation of a method developed to analyze formulations of 4-hydroxyandrostenedione

in 95% ethanol at a target concentration of 3.02 mg/mL (0.0 I M) for the stability study and the results and conclusions

from this evaluation.

4.1 Method Development

Method development for this chemical involved the evaluation of various chromatographic columns and

conditions. The selected method was one which produced acceptable retention time for the major peak,

apparent resolution of significant impurities and acceptable peak shape. The detection method chosen was gas

chromatography with flame ionization detection (GC/FID).

4.2 Method

GC

Column

Carrier Gas and Flow Rate

Oven Temperature

Detector Type

Detector Flow Rates

Detector Temperature

Injector Temperature

Injection Volume

Injection Mode

Run Time

The GC parameters for 4-hydroxyandrostenedione are presented in Table I.

Table 1 - GC System

Agilent 6890 (Palo Alto, CA)

RTX-5 MS, 15 m x 0.25 mm (ID), 0.25 11m film thickness (Restek, Bellefonte, PA)

Helium at 2 mL/minute

i 50°C, hold for i minute, increase at i 5°C/minute to 320°C

Flame Ionization (FID)

Hydrogen at 30 mL/minute; Air at 380 mL/minute

320°C

250°C

I ilL

Split i: 10

~ 12 minutes

4.3 Method Validation

Validation was accomplished using a single experiment.

Triplicate vehicle/calibration standards at the highest and lowest of four concentrations were prepared. A

single standard was prepared at each intermediate concentration. The high and low concentrations were used to

assess the precision of the method. The precision of the low concentration was used to calculate limits of

detection (LOD) and limits of quantitation (LOQ). Triplicate vehicle blanks with and without internal standard

(IS) were used to assess the specificity of the method.
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4.3.1 Preparation of Standards and Blanks

4.3. I. I Internal Standard (IS)

Fift (50) milligrams :i 4 mg of benzophenone was added to a 25-mL volumetric flask.

The content of the flask was diluted to volume with methanol, sealed, and mixed welL.

4.3. 1.2 Stock Standards

Two stock standards (A, B) were prepared by accmately weighing 50:t I mg of

4-0H ASDN each into individual 50-mL volumetric flasks and dissolving in and diluting to

volume with methanoL. This produced stocks A and B with target concentrations of 1000 i-g/mL

each.

4.3. 1.3 Vehic1e/Calibration Standards

Vehicle/calibration standards were prepared as shown in Table 2. The contents of the

flasks were diluted to volume with methanol, and mixed welL. Triplicate vehicle/calibration

standards were prepared at the low and high concentrations with single vehic1e/calibration

standards prepared at the two intermediate concentrations.

Table 2 - Preparation ofVehic1e/Calibration Standards

Vehicle/Calibration Target Final Conc S Source Volume is 95% Ethanol Final Volume
ourceStd ( /mL) (mL) (mL) mL) mL)

VSL

VS2

500

300

200

100

A

B

A

B

5

3

2

10

10

10

10

VS3

VS4

4.3.1.4 Blanks

Triplicate blanks without is were prepared by pipetting i mL of95% ethanol into three

individual 10-mL volumetric flasks. The contents of the flasks were diluted to volume with

methanol, sealed, and mixed welL.

Triplicate blanks with is were prepared by pipetting i mL is and I mL of95% ethanol

into three individual IO-mL volumetric flasks. The contents of the flasks were diluted to volume

with methanol, sealed, and mixed welL.

4.3.2 Analysis

A portion of each vehicle/calibration standard and blank was transferred to individual

autoinjector vials and the vials were sealed. Single injections were made from each vial using the same

chromatographic system and parameters determined during method development (Table 1).
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4.3.3 Calculations

The integration of the 4-0H ASDN and is peaks by the chromatography data system was

evaluated to assure it was consistent in all chromatograms and manually reintegrated, if necessary. A

linear regression equation weighted I/x was calculated relating the response ratio of 4-0H ASDN divided

by the is (y) to the concentration of the vehicle/calibration standards (x). The concentration of each

vehicle/calibration standard was calculated using its individual response ratio and the regression

equation. These values were used to calculate the individual and average concentrations, percent relative

errors (RE), standard deviation (s), and percent relative standard deviation (RSD) as appropriate for the

vehicle/calibration standard at each concentration.

4.3.4 Results

Specificity is shown by representative overlaid chromatograms from low and high

vehicle/calibration standards, blank with is, and a blank from the validation data as presented in Figure 2.

The blank and blank with is exhibited no peaks that would significantly interfere with the

4-0H ASDN or is peaks.

50

-

-

IS

STD 4

. ~ 5TD 1

BLK +15

BLK
i

4 HYDROXY ANDROSTENEDIONE'"
~300
o
Q...
'"i:

250

200

150

100

2 3 4 5 6 7 8 9
Retention time

Figure 2 - Representative Overlaid Chromatograms from a Low and High Vehic1e/Calibration Standard,

Blank with is, and Blank from the Validation (Shown Top to Bottom)

The regression analysis results from the validation standard curve indicate linearity and are

shown in Table 3.

Table 3 - Regression Analysis Validation Results

Battelle Study No. W A 4- i 6/l7 5



The vehicle/calibration standard validation results are shown in Table 4.

Table 4 -Vehicle/Calibration Standard Validation Results

Avg
Nominal Std Cone Detd Std Cone Detd Std Cone s Avg

( /mL /mL ( /mL ( /mL %RSD 'YoRE 'YoRE

496.8 - 1.9

506.4 494.5 509.6 24.2 4.7 -2.3 0.6

537.5 6.1

298. I 289.4 NA NA NA -2.9 NA

202.6 198.8 NA NA NA - 1.9 NA

100.7 1.
99.3 8 99.89 100.4 0.4 0.4 0.5 1.0

100.5 I.

The method validation sensitivity was 1.266 /lg/mL, the LOD, which is defined as three times the

standard deviation of the low vehicle/calibration standard. This is equivalent to a formulation concentration

of 13 /lg/mL when a formulation is diluted i to 10 for analysis. The LOQ was 4.2 I 9 /lg/mL, defined as ten

times the standard deviation of the lowest standard because there was no blank response. This is equivalent to

a formulation concentration of 42 /lg/mL when a formulation is diluted 1 to i 0 for analysis. The estimated

limit of quantitation (ELOQ), defined as the lowest standard with acceptable accuracy and precision, was

99.38 /lgimL.

4.3.5 Conclusions

The method met all acceptance criteria for precision, accuracy, linearity, sensitivity and

specificity. The method was suitable for the stability study and subsequent formulation analyses for

which it was used.

5 FORMULATION STABILITY STUDIES

A formulation stability study was conducted at a concentration of3.02 mg/mL (0.01 M) in 95% ethanol for

173 days in sealed, amber glass bottles stored at approximately 5°C.

5.1 Study Design

A sample was analyzed on the day of preparation (Day 0) and Day 14. A second sample was analyzed on

the day of preparation Day 0, Days 27,54, 83 and i 73. Three aliquots were analyzed from each sample at each

storage time.
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5.2 Formulation Method

A formulation was prepared on November 10, 2004 (Day 0) for the storage stability study at a target

concentration of3.02 mg/mL (0.01 M) in 95% ethanol by accurately weighing 75.50:: 0.75 mg of 4-0H ASDN

into a 25-mL volumetric flask. The chemical was dissolved in and diluted to approximately three quarters of the

total volume with 95% ethanoL. The flask was sealed, sonicated for 10 minutes and allowed to cool to room

temperature. The contents of the flask was diluted to volume with 95% ethanol, sealed, and mixed welL.

Approximately 6 mL of formulation was transferred into each of four, 8-mL amber glass vials which

were then sealed. One vial was used for the Day 0 analysis and the other three were stored at approximately

5°C until use. After 14 days of storage, a vial was removed from the refrigerator, allowed to warm to room

temperature, and triplicate aliquots were prepared and analyzed.

A second formulation was prepared on December 2, 2004 (Day 0) at a target concentration of

3.02 mg/mL (0.01 M) in 95% ethanol by accurately weighing l51.00:l 0.50 mg into a 50-mL volumetric flask.

The content of the flask was diluted to approximately 80% volume with 95% ethanol, sealed and mixed welL.

The contents ofthe flask were diluted to volume with 95% ethanol and mixed welL. Approximately 18 mL were

dispensed into an amber glass bottle, sealed and stored refrigerated. A formulation sample aliquot was prepared

for analysis on Days 0, 27, 54, 83 and 173 for storage stability determination.

5.3 Analysis Method

Vehicle/calibration standards, blanks with and without is were prepared as described in the validation

experiment (Section 4.3. I) of this report with the exception that the standard stocks were prepared by accurately

weighing 25 :! i mg of 4-0H ASDN into 25-mL volumetric flasks.

In triplicate, i mL of the formulation and i mL of is were pipetted into three individual i O-mL

volumetric flasks, diluted to volume with methanol, sealed and mixed well. An appropriate volume of each was

transfeITed to an autoinjector vial and the vials were sealed and analyzed using the chromatographic system in

Table i.

5.4 Results

The results from the storage stability study are shown in Table 5 and presented in control chart format in

Figure 3.

Battelle Study No. W A 4- l6/I 7 7



Table 5 - Formulation Storage Stabilty Results (3.02 mg/mL)

Preparation Analysis D Detd Cone Avg Det'd Cone 'x, of Day 0 ConeayDate Date (01 /01L) (01 /mL):t s :t s
i l/I0/04 ll/I0/04 0 2.871 2.873 2.928 2.891 :t 0.032 100.0:t i.

1 III 0/04 I II24/04 14 3.006 3.085 3.149 3.080 :t 0.072 106.5 :t 2.5

12/2/04 12/2/04 0 3.005 3.022 3.005 3.0Il :t 0.010 100.0 :t 0.3

12/2/04 12/29/04 27 3.168 3.123 3. I 17 3.136:t 0.028 104.2 :t 0.9

12/2/04 1/25/05 54 3.008 3.126 3. 110 3.081 :t 0.064 \02.3:t2.l
12/2/04 2/23/05 83 3.027 3.131 3.217 3.l25:t 0.095 103.8 :t 3.2

12/2/04 5/24/05 \73 3.126 3.142 3.129 3.133 :! 0.008 104. I :t 0.3

For the sample prepared November 10,2004, the pooled RSD of the analytical method was 1.9%. This

means that there would have to be a difference of more than 4.4% from the Day 0 value for the difference to be

statistically significant at a 95% confidence leveL.

For the sample prepared December 2,2004, the pooled RSD of the analytical method was 1.8%. This

means that there would have to be a difference of more than 4.0% fmm the Day 0 value for the difference to be

statistically significant at a 95% confidence leveL.
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4-0H ASDN
(3.02 mg/mL Prepared 11-10-04)

108.0

106.0

104.0

0,. 102.0..
i:..0
~ 100.0"

98.0

96.0

~ .
ø

~ ø ~
~ ~

. ~ ø

ø .
'" ~

ø . ~
'" ~ v = 0.5\ + lOO.O~

~ ~
'" ~

ø .
~ '" ~.

94.0

o 7

Stabilty Study Day
14

- Upper Control Limit --- Lower Control Limit · Stability Data . - . Linear (Stability Data)

4-0H ASDN
(3.02 mg/mL Prepared 12-2-04)

108.0

106.0

104.0

0

g 102.0

..0
~ 100.0.

98.0

96.0

94.0

.. ~ .. - - -
" - A. - .. " - -

- .. " " -
- .. " "

.. - .. .
" . .- - . ~ .~., ..

"

y = O.Ox + I I) I .8

I-------~._....._". ~~y..~_.~~._--_."'----~.._#""--_y~-""~._---

--" , , , , , , , , -, , , , , , , ,
o 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 133 140 147 154 161 168 175

Stability Study Day

- Upper Control Limit ..._-- Lower Control Limit . Stabilty Data . Lineai' (Stability Data)

Figure 3 - Control Charts for the Storage Stabilty Studies
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5.5 Discussion and Conclusions

The concentration of the samples stored at approximately 5°C protected from light in amber glass vials

for Day 14 was above the upper significance level, but was within 6.5% of the Day 0 value (prepared

November 10,2004). Concentrations for Days 54 and 83 samples were within the upper and lower significance

levels and Days 27 and 173 were just above the upper significant leveL. A linear trend analysis indicated there

was no significant trend to changing concentration over time for the samples. These data indicate the

formulation was stable when stored protected from light at approximately 5°C for 173 days.

6 FORMULATION PREPARATIONS AND ANALYSES

Formulations were prepared and analyzed on December 2,2004, January 25, 2005, March 2 1,2005, and

June 27,2005, according to SOP No. COMSPEC.II-027, "Standard Operating Procedure (SOP) for the Formulation

and Analysis of 4-Hydroxyandrostenedione (4-0H ASDN) in 95% EthanoL." This section describes the method,

results, and conclusions.

6.1 Preparation of Formulations

An accurate weight of I 5l.00 :l 0.50 mg of 4-0H ASDN was added to a 50-mL volumetric flask. The

content of the flask was diluted to approximately 80% volume with 95% ethanol, sealed and mixed welL. The

contents of the flask were diluted to volume with 95% ethanol and mixed welL. This produced a target

concentration of3.02 mg/mL (0.01 M) 4-0H ASDN in 95% ethanoL.

6.2 Preparation of Standards and Blanks

Standards and blanks were prepared as described for the method validation, Section 4.3. I of this report.

6.3 Preparation of Formulation Samples

One (1) mL ofthe formulation and l-mL ofIS were pipetted into three individual IO-mL volumetric

flasks, diluted to volume with methanol, sealed, and mixed welL.

6.4 Analysis

Autoinjector vials were filled with aliquots of each standard, blank and sample. A single injection was

made from each vial using the conditions from the method validation (Table I).

6.5 Calculations

The peaks for 4-hydroxyandrostenedione and the is were integrated for each injection by the

chromatography data system. Any peak with improper integration was manually reintegrated. A linear

regression equation weighted 1/x was calculated relating the response ratio (4-hydroxyandrostenedione/IS) (y)

to the concentration of the vehicle/calibration standards (x). This regression equation and the response ratios
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were used to calculate the concentration in each standard and formulation sample. The percent RE for each

standard was calculated by subtracting the nominal value from the determined value, dividing by the nominal

value, and then multiplying by 100. The percent RE for each formulation sample was calculated by subtracting

the target value from the determined value, dividing by the target value, and then multiplying by i 00. The

average determined concentration, standard deviation, and percent RSD were calculated for the vehicle/

calibration standards and formulation samples when applicable.

6.6 Results

Specificity is shown by the representative overlaid chromatograms of the high and low standards, blank
with is and a blank presented in Figure 4.

&;600
co"'
"'
Q)ii

500

400

-

IS

~ d STD 1 B

STD 4 B

BI + IS B

BI B

4 HYDROXY ANDROSTENEDIONE

300

200

100

2 3 4 5 6 7 8 9
Relention time

Figure 4 - Representative Overlaid Chromatograms of a High and Low Vehicle/Calibration Standard,

Blank with is, and Blank from Formulation Analysis

The regression analysis results of the vehicle/calibration standard curves indicated linearity and are

shown in Table 6.

Table 6 - Regression Analysis Results

Slope y-Intercept Corielation Coeffcient Standard Erior

0.0038

0.0035

0.0036

0.0038

-0.0140

-0.0037

-0.025 I

-0.0218

0.9999

1.000

0.9999

0.9999

0.0117

0.006 i

0.0100

0.0 i 04
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The results of the formulation analyses are shown in Table 7.

Table 7 - Formulation Analysis Results

A vg %i %
Batch Detd Cone (m /mL) Av Det'd Cone (m /mL RE RSD

I -ASDN

2-ASDN

3-ASDN

4-ASDN

3.005

3.056

3.112

2.943

3.022

3.089

3.053

2.945

3.005

3.049

3.063

2.950

3.01 I

3.065

3.076

2.946

-OJ

1.4

1.9

-2.5

0.3

0.7

1.0

O.L

The formulations met acceptance criteria (RE within 10% of target and RSD of ~ 10%).

6.7 Conclusions

The average concentration of the stock formulations and their percent RSD were within acceptance

criteria. Therefore, the formulations were suitable for use.
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6.0 EXECUTIVE SUMMARY

Analysis Of Test Substances for
Work Assignments 4-16 and 4-17

Atrazine, Dibenz(a,h)Anthracene, Dicofol,
Fenarimol, 4-Nonylphenol and Prochloraz

Table 1. Study Test Substances
F'atámeter Test..SUbstãnce Atrazine
Compound Name Atrazine
CAS # 1912-24-9
Central File No. 2332-1 cl
Molecular Weiçiht 215.72 çi/mole

NA~Initial Receipt Date 12/14/04
Expiration Date 10/07 ~N)lAN~~Supplier Supelco/Chem Service

H H
Lot Number 328-137A
Vendor Purity 98%
Method EDSP.G2-022

TestSubstance
Dibenz a,h)anthracene

53-70-3
2319-1

278.35 /mole

12/06/04
12/06/10

Si ma-Adrich

11613BC
97%

EDSP.G2-022

Dibenz A,H)Anthracene

5Ç .ç:
.~

l#
F'âtâmeter Tesf\SÙbstance Dicofol
Compound Name Dicofol
CAS # 115-32-2
Central File No. 2334-1

"a 0"Molecular Weiçiht 370.49 a/mole

Initial Receipt Date 12/22/04
Expiration Date 03/16/10 CL~
Supplier Siama-Adrich ./ OH
Lot Number 4076X

cl
CI

Vendor Purity 96.5%
Method EDSP.G2-025
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Paraméter
Com ound Name
CAS #
Central File No.

Molecular Wei ht
Initial Recei t Date
Expiration Date
Supplier
Lot Number
Vendor Purit
Method

Table 1. (cont) Study Test Substances
Tøst. SIJQstaJlçé

Dicofol
115-32-2
2391-1

370.49 /mole

04/11/05
02/08

Ultra Scientific

RM00299
96.5%

EDSP.G2-025

Olcofol

Cl Cl

~

Cl

Tes,tSûbstaneé
4-Non Iphenol

84852-15-3
2331-1

220.35 /mole

12/13/04
12/10

Acros Or anics
A0192712

::98.5%
EDSP.G2-024

4-Norilhénol

OH

(

Parameter
Com ound Name
CAS #
Central File No.

Molecular Wei ht
Initial Receipt Date
Expiration Date
Supplier
Lot Number
Vendor Purit
Method

Test Substance
Fenarimol

60168-88-9
2335-1

331.21 /mole

01/10/05
07/09

Supelco/Chem Service
325-134C

99%
EDSP.G2-022

Fenarimol

Parám.etér TestS.ûöstëlnee . Proehlóraz
Compound Name Prochloraz
CAS # 67747-09-5
Central File No. 2162-2
Molecular Weiqht 376.67 q/mole 0 :.1

Initial Receipt Date OS/20/04 ~)i,,~Qn
Expiration Date 02/14/08

,,;: ( c ~ ç,Supplier Siqma-Aldrich/Riedel-de Haen
Lot Number 2226x
Vendor Purity 99.5%
Method EDSP. H4-023
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EXECUTIVE SUMMARY
The title compounds, atrazine, dibenz(a,h)anthracene, dicofol, fenarimol, 4-nonylphenol and
prochloraz were analyzed in support of the Environmental Protection Agency (EPA) Placental
and Recombinant Aromatase Assay Validation Work, Work Assignment 4-16/17.

The solubility of the test substances was determined to be acceptable at 0.1 M in
dimethylsulfoxide (OMSO) (except for dibenz(a,h)anthracene which was tested at 0.01 M) for
preparing formulations. See Table 2.

a e est u stance 0 u i itv

Test&l.bstance W~i~~t)()fTèst Nominal cone. Treatment Tim~.QAn¿¡I¥sIs Recovery
... SI. l?sI¿¡nçe In mg/mL ... R~sult§,mg/mL
Atrazine 0.2132 çirams 21.32 Heated slíçihtlv on hot plate 20.31 95.2%

Dibenz( a, h lAnthracene 0.0278 Qrams 2.78 sonicated 2.79 100.5%
Dicofol 0.0368 grams 36.8 sonicated 33.72 91.6%

Fenarimol 0.3322 qrams 33.22 sonicated 31.19 93.9%
4-Nonvlphenol 0.2407 Qrams 24.07 sonicated 24.7 102.5%

Prochloraz 0.3797 grams 37.97 sonicated 37.5 98.7%

T bl 2 T S b S I bTt

Test substance purity met study specifications as shown in Table 3. Note: EPA approval was
obtained for dicofol purity.

a e es u s ance uritv

TEST SUBSTANCE SUPPLIER-REPORTED LOT NUMBER
CR DETERMINED

PURITY PURITY
Atrazine 98% 328-137A 100.50%

Dibenzr a, h lAnthracene 97% 11613BC 97.84%
Dicofol 96.5% 4076X 95.30%
Dicofol 96.5% RM00299 95.25%

Fenarimol 99% LB325-134C 97.43%
4-Nonvlphenol 98.5% A0192712 97.25%
4-Nonvlphenol' 98.5% A0123226 98.81%

Prochloraz 99.5% 2226x 99.16%

T bl 3 T t S b t P'

'See footnote 1 page 23 for remark regarding this 4-nonylphenol

A formulation analysis method was developed and validated to analyze the test substances in
OM SO at a concentration of 0.1 M, except dibenz(a,h)anthracene which was 0.01 M. These
methods were used to analyze samples for both formulation and formulation storage stability
studies.

The storage stability study indicated that formulations of dicofol and 4-nonylphenol stored in
sealed amber glass bottes and protected from light were stable for 14 days at approximately
5°C. The storage stability study indicated that formulations of atrazine, dibenz(a,h)anthracene,
fenarimol and prochloraz stored in sealed amber glass bottles and protected from light were
stable for a minimum of 14 days at room temperature - see Table 4.

Table 4 - Formulation Storaae Stabilitv Results
........

Ay~XaŠé Averag~dây Nömiriâl
Test Substance Q~YQ 14r~§ults flgê¡9\(.~.~....ffqlT. R.gc()ye~.fröm value

réšÚltš
(ug/itE)

iiominàl; day 0; % nominal,day 14, %
(igtmL)..

(ugtitL) ..

Atrazine 20306 20382 95.24% 95.60% 21 320
Dibenz( a, h)Anthracene 2794 2801 1 00.52% 1 00.74% 2780

Dicofol 33723 37969 91 .64% 1 03. 1 8% 36800
Fenarimol 31 1 87 34657 93.88% 104.32% 33220

4-Nonvlohenol 24663 23065 1 02.46% 95.82% 24070
Prochloraz 37487 3921 2 98.73% 1 03.27% 37970
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8.0 INTRODUCTION

The purpose of this work was to provide chemistry support activities for atrazine,
dibenz(a,h)anthracene, dicofol, fenarimol, 4-nonylphenol and prochloraz on EPA Work
Assignment 4-16/17, and consisted of:

· determining test substance solubility in DMSO
· developing and validating formulation analysis methods
· conducting storage stability studies over 14 days

This work was done at Battelle's Marine Research Operations by the Endocrine Disruptor
Screening Program (EDSP) Chemical Repository (CR), 1529 W. Sequim Bay Road, Sequim,
WA., 98382.

9.0 GENERAL METHODS

Methods of standard operation of the CR are currently addressed in Marine Science Laboratory
(MSL) Standard Operating Proceedure (SOPs) numbered R-001 through R-017. These
procedures address chemical procurement including procurement of controlled substances,
when applicable, which have unique permitting, ordering, handling, inventory, and storage
requirements; chemical receipt and chain of custody, chemical log-in and labeling, inventory,
chemical storage; stock solution preparation, documentation and archiving; test solution
preparation, documentation and shipping; chemical disposal, and CR maintenance over time.
The quality assurance (QA) requirements for procurement of chemicals for use in the CR are
addressed in the Quality Assurance Project Plan (QAPP) for the EDSP CR.

9.1 TEST SUBSTANCE PROCUREMENT

As requested by the EPA for WA 4-16/17, atrazine, (CAS No. 1912-24-9),
dibenz(a,h)anthracene, (CAS No. 53-70-3), dicofol, (CAS No. 115-32-2) fenarimol, (CAS No.
60168-88-9), 4-nonylphenol, (CAS No. 84852-15-3), and prochloraz, (CAS No. 67747-09-5),
were purchased by the CR. These materials were used for purity confirmation, formulation
preparation, analysis development and validation, and stability analysis, as specified in 8.0
above (protocol EDSP.416-01). The chemicals were purchased from three suppliers (Table 5).
The chemicals were logged into the Chemical Management System (CMS) and each was given
a CMS barcode and unique log-in (central file) number as per the QAPP for the EDSP CR. The
chemicals were stored in the CR in a clean, dry location away from direct sunlight at an
appropriate temperature range as specified by the supplier.

a e u iy es u 5 ances
Parameter TestSUbSfance Atrazine
Compound Name Atrazine
CAS # 1912-24-9
Central File No. 2332-1 ei
Molecular Weiqht 215.72 q/mole

NANInitial Receipt Date 12/14/04
Expiration Date 10/07 ~NAéÁ~N~Supplier Supelco/Chem Service
Lot Number 328-137 A H H

Vendor Purity 98%
Method EDSP.G2-022

T bl 5 St d T t S b t
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Table 5.

&

Parameter
Com ound Name
CAS#
Central File No.

Molecular Wei ht
Initial Recei t Date
Expiration Date
Su lier
Lot Number
Vendor Purit
Method

Parameter TestSl.!:$tanee eiêofol
Compound Name Dicofol
CAS# 115-32-2 CL CL
Central File No. 2334-1 "- /
Molecular Weiaht 370.49 a/mole C) (3Initial Receipt Date 12/22/04
Expiration Date 03/16/10 CL~ X -
Supplier Siama-Adrich ~ -OH
Lot Number 4076X cl

Cl
Vendor Purity 96.5%
Method EDSP.G2-025

Parameter TestSubstanee eieofol
Compound Name Dicofol
CAS # 115-32-2 cl ~
Central File No. 2391-1 ,,- . /
Molecular Weiaht 370.49 a/mole Ç)y~lInitial Receipt Date 04/11/05
Expiration Date 02/08
Supplier Ultra Scientific

/f 'OHLot Number RM00299 ~I
ClVendor Purity 96.5%

Method EDSP.G2-025

Parameter TestSubstanee Fenarimol
Compound Name Fenarimol cl
CAS # 60168-88-9

g
Central File No. 2335-1
Molecular Weiaht 331.21 Q/mole 1#Initial ReceiDt Date 01/10/05
Expiration Date 07/09

&'(~
Supplier Supelco/Chem Service
Lot Number 325-134C I ~ I NVendor Purity 99% Y' "J
Method EDSP.G2-022 N
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Iphenol

,,~?~/(y-""

Parameter ... . Test Substance . Prochloraz
Compound Name Prochloraz
CAS # 67747-09-5
Central File No. 2162 -2
Molecular Weiciht 376.67 ci/mole o c¡
Initial Receipt Date OS/20/04

O)(N~)tÁExpiration Date 02/14/08

Supplier Sigma-Aid rich/Riedel-de . ( c, eiHaen
Lot Number 2226x
Vendor Purity 99.5%
Method H4-023

fi1ll-.P.O. ao_I__n-,H.I~!~1~~'.-l\~!C.f..j61O..rn~,o,..'__~__
CERTIFICA TE OF ANALYSIS

INVoice #: CS2SsaS1
PO'I: P337M 1

CATALOG M: ps.:wo CA Il: 1912-24.'0

DESCRIPTION: AtralíM

PURITY: 98%

EXPlAATION DATE: 1()7

TQ~ ctl£M SERlpt~U'~

§SUPELCO
8O241-661..B- Of S 14_1;''9_.)4041
or my ioc.. Wpk.ó sale¡ ~~~:"

lúT #. 3"'.13M

r- C~m SOMc, Inc. guarale.us (he t)Llily 01 U~-s ctomil ~. O,~%. di)~3\ior ptkl to the exi*t¡i:m data

sh 00 tiii~ laból and exduwe (If any cutomr couuninatin.

Two 0( more of the follong meihog ~f analysJ'S are use 10 detBlmin~ pu Me¿ng :~.
rtr13cl¡~'e indC¡(, l~ratìOfl. FTIR. IR, n.e, GCIFIP, GefTCO, GClECO. CaMS, HPl or .

O\¡;landards am suÎlable to/ use with all EPA mciils_

Certified By:r~-
JOhn Conra
CSMfC

~ Wi ~i

Figure 1A. Atrazine Certificate of Analysis
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SIGMA-ALDRICH
CertificateofAnalysis

Product Name Di benz(a,h)anthracene,

97%

Product Number D3,140-0

ALDRICH

53-70-3

Product Brand

CAS Number

Molecular Formula CiiH14

Molecular Weight 278.35

TEST SPECIFICA nON lOT 11613BC RESULTS

APPEARANCE
LIGHT YELLOW TO YELLOW CRYSTALLINE

POWDER OR
YELLOW POWDER

INFRARED

SPECTRUM
CONFORMS TO STRUCTURE AND STANDARD AS

CONFORMS TO STRUCTURE AND

STANDARD

THIN-LAYER CONSISTENT WITH 97% PURIlì CONSISTENT WITH 97% PURIlì

CHROMATOGRAPHY

SOLUBILITY 5% IN TOLUENE; CLEAR, COLORLESS TO LIGHT 5 MG/ML, TOLUENE; CLEAR

YELLOW, LIGHT GREEN OR LIGHT YELLOW-

GREEN
FAINT YELLOW SOLUTION

QUALITY CONTROL

ACCEPTANCE DATE

FEBRUARY, 2004

~./
l

Ronnie J. Martin, Super\/isor
Ouality Control

tv1ilwaukee, 'vVisconsin US.A.

Figure 1 B. Dibenz(a,h)Anthracene Certificate of Analysis
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*
SIGMA-ALDRICH ~

CERTIFICATE OF ANALYSIS I
INSPECTION CER1FICATE 3.1.B ace. to EN1020

Slga-Aldríoh LarchklUon Gi 1130918 SHhl
taloto.: ..9 5137 8238-150

SHl... 26.03.200l/6169U

ordor-l. :

CIit_t-lI. ;

Orr- :

QuUty:

prqi"" doto: 16 . lir . 200.
ii. abt lit.; 16.1l.2010

Aricle/Product: 36677 Batch: 4076X

Dicofol PESTANS (2,2, 2-Trichloro- 1, 1-bis (4-chloropheny1) ethanol) ,
250 ii

Reference Material (RM)

1. General Information

Formula: C14B9C150
CA-No.: (115-32-2)
Usage Acaricide

Molar mass: 370.49 g/Mole
ReCOIl. storage tem.: approx. 4 'c

Th esIlmated reative eror 01 a sIngle mearemsnt 01 the iiss can be expe 10 be t 1 %
(confidenc level 95 %, n=6).

2. Balch Analysis

Identity (NH) comlying

96.5

71.8 - 12.8

,Anay (HPLC)

Melting range

Date of Analysis

'C

26.Har.2004

3. AdvIce and Remarks
. Th -i.i- .bolt Ufi 10 bu OI ti cut "OWlod aD iilda ouy tor propr .torago coditio.. Íl tho

orí9inlly clo..d n..tal pa.
. llner th4 eontainr 11 CIl1 tor rMal of a.ìqout portiou _.of th iubnan, the perJ-O baiiq the

hb.h.nOl ~ ....ure, that th int.qdty of th ii.t:anOi i. lIintaJ.M an propr uerd- of all it.
btd.lna are bp. lpi. cae bat to bt tuu. to avoid any eontwnation or aduteration ot the Rhance.

. li ban..iti coon.. tht I;l doUnry 10 iHi"ted .""ord to tb, tiohial doh.ry coUOl. i_ad.

. 'i botoh tra 1doh .. doU..rod. ab tb, ab..ntíonad nlu...
i hrHcuo. prortíU ot tbi prodl or ti iutabiUty tor. puticullr .... ot aplication o.i .ot "iuro.
. .. guiaøtee . prop.r quality within our Gtneta. Condition. of sa...

Sigma-Aldrtch Laborchemlkallen GmbH
Quality Assurance jt

Works Inspector

Figure 1 C. Dicofol Certificate of Analysis
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1iTRA
SCIENTIFIC

Analytic,,¡ Solution.
Certificate of Analysis

DicofOI

Product Number: PST-391

Lot Number: RM00299

Expiration Date: Feb-2008

Page: 1 of 1
This reference material has been analyzed by high resolution gas chromalography or high performance
liquid chromatography, and found to meel the specifications staled below. The uncertainly of the purity
measurement is :t 0.5%.

Compound

dicofol
CAS #

000115-32-2

Punty

96.5%

Storage: May be slored at room lemperatufe

I.-= ÐCoiso l!l
SAI Globbl iso 170.5
Regrslete Cer1. No. 0$51- 01

250 Smith Street, North Kingstown. RI 02852 USA
401-294-9400 Fax: 401-295-2330

W\vw.ultrascl.com

..==~OLg~=-../
Dr. edward Fitts.rald,

Senior Scientist

Figure 1 D. Dicofol Certificate of Analysis
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66 Tow i-. P.O. Box 599' We Cllor. PA 19381-t599
I..S2-l. HlitH.3026' Fax 1-R'~2-729~.co' ww.cI.co

CERTIFICATE OF ANALYSIS

INVOICE #: CS257624
PO #: P339294

CATALOG #: PS-1073 CAS #: 60168-88-9

DESCRIPTION: Fenarimol

LOT #: 325-134C

To re-order CHEM SERVICE products call

§ SUPELCO
PURITY: 99%

800-247-6628 or 814-359-3441
or any local Supelco sales office

TBO) :

EXPIRATION DATE: 07/09

Chern Service, Inc. guarantees the purity of this chemical :l 0.5% deviation prior to the expiration date'
shown on the labe.! and exclusIve of any customer contamination.

Two or more of the following methods of analysis are used to determine purity: Melting point,
refractive index, titration, FTIR, IR, TLC. GC/FID, GCfTCD, GCfECD, GC/MS, HPLC or DSC.

Our standards are suitable for use with all EPA methods.

Certifed By:~L~
John Conrad
CSMfTC

~ ?"",

Clti rÆ~
IS 001Qk;l.~.'10iO

Figure 1E. Fenarimol Certificate of Analysis
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Product 41624-0000

Certificate of Analysis

General Product Data

4-NONYL-PHENOL, 99%, MIXTURE OF Version

ISOMERS CAS No
Molecular weight

Molecular formula

Linear formula

00

84852-15-3

220.35

C15 H24 0

Flash point ("C) 141

lot Specific Data A0192712

"______,_u__ _n" ""_._...._____n."__ _ "" _ ..n._.' ___ ...._ .__._"u~___._m.."_____.._....,,_ _.....__.___...__._....... ____...________...n________

Appearance

Color scale

Infrared spectrometry

Separat. techno GC

Water

Refractive index

Clear viscous liquid

0:50 APHA

authentic

;:98.5 %

0:0.05 %

1.5119 (20°C, 589 nm)

Figure 1F. 4-Nonylphenol Certificate of Analysis
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~)
SIGMA-ALDRICH

"ã11æ~li:""f¡¡..I~ii
)

u..~ ~iM.. l-Uf" --..
~t_J .. 1111 uii~,i:

CIATE OF AH vsi I
lN c:TI 3. f.8 ac to EN02

Pa2d2
.. ll CM - Gm.. -

&M., ia.Il,J041''''5l1 ~
~--l.i-.. , ..--c.ai,.00_v-.

s.hp)"''~'L.--ii '

-..'
~,l0=.&n;~lC18 ~-- ..,,wi-+O.1ß"~l-l (0 ~
'.4t1nlN~2l..,I_El-
Hom'li1Iu~lr (lØto)El

0I~1

-"'

\A.lc:i.l.l't:l .&5631 iltc: i 2226.1I~~.(.-no.- (i- (2, i., 6-ftCIPB)ft) IJl,.Vlli)

~..I...i.::
au. ~ iii M.h.ma

~~l
\

i

1
i

.o
99.'

n .5-49.1

..

'C

r:'-~'lí-
i :j 1\

11' ~ It . .
t ~:_~.....~~~uw~~:~~:__~~~_~_.y.___~~_____

n___~___ i.in Zi.i9) 1.131 0.116

i J.ni 1,089 0.161 a_o~g
) 6.336 ¡,3154' ~u.,i, Si'.U.2

---.- .~-_.~-::~~--~~.:~~~--..~. !~:_..~~~~~-- _.._- ---.---

.,

_ne ..._l!)..--ln..
roai C.5Bl6Cii.iO:i JIar ...1 17'.67 g/l.

ClJI.. (S77,i&-0!l-SJ

O.ag. i .rcida

2. _ Mi
:rlty ("")

.... (""LeI

..ltl ra.
:Dt. of ADh

calyi

23..l.20U

3. Iu -l ll. ~.... uilIi-iiti~~""licai-__ ~Ol_i.Q.~ ci iir ~
. .. iØ ~ .L ~ c. T- oi ..la l"-.c..., ... ~ u;
~ .. l., tit u. l.ti ui Ui -- h ~ -l JI I- of &1 W~ U"~. ~.... t. 1M t. l. -u..~.. l-ti_ oi Ui..,

. .. -- .. IM i- .w., u ~ -l t4 tM t. .... ~ ~.. .......... -i-., .i l- ~ .....

. l.l- pn ot ti ~ _ ui ml: t.. ~ ~ ci -itl l; JO ~.

. .. .. . pr quUtr .tt oi -i ~ ai ii.

&~i._GmCl- /t
Wor Inr

Figure 1G. Prochloraz Certificate of Analysis

9.1.1 Reference Substances Used

A second lot of 4-nonylphenol was used for verification of instrument calibration
solutions. 5-a-androstane was used as an internal standard for gas chromatography
analyses. See Table 6.
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P:Jirameter
Compound Name
CAS #
Central File No.

Molecular Weiç¡ht

Initial Receipt Date
Expiration Date
Supplier
Lot Number
Vendor Purity
Method

Table 6. Study Test Reference
R~fgt~lJcø.Sy~stance ". .....

4-Nonylphenol
84852-15-3

2305-1
220.35 ç¡lmole

2/5/0 1

2/5/08
Acros Organics

A0123226
99.8%

EDSP.G2-022

Substances
4-Nonylphenol

T-'"
ReferøriceSubstance

5-Q-androstane
438-22-2
2276-1

260.46 Imole

10/12/04
10/12/09
Si ma

054K4027

5-a-arcltostane

Vendor Purity 99%

~- -~- ,"(::~ :.- , .:

§l-i:M6::6hQB.I.ÇH
Certl";¡'lcat:e-';,A.n-a"lysls

PrDduc1 Nama
Pr~d.IL~t NUh1bèr
Pii04llo: Ur""d
C..s Nun,.ber
Mo'øculllr ..a.-m..la
MQlecu.wr \lóiVhlt_

$-o--Andro:òt,nn.-..
J\UH9"/
:giG,.,/\
43fl-':'~7-2:
C~\lH_.u
;¿6ú.4'f"

TEST
APPEARANCE:
SÓLUØZLiTV
ElL£:MI!NTAL ANAL VS:iS
PURiTY BV GlA5
CHR,OMATOQA.APHV
QÇ ACCEPTANCE DATE

giPeC:lf".:iCAT;iON Lo.T OS4K..027' RESULTS
W.-lIT(; PQWOEf~
CL!§AR COLORtES3 SOLUTION AT 50MG/ML IN
CHLOA.OFORM
87.'77% CARBON
99.o.;.

¿~.~ . ~";'Æ~/:!
(~:~~~

Lori Schulr_ M~-lo.gBr
Ano.lytíco,l Servicu't
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Figure 1 H. 5-cx-Androstane Certificate of Analysis
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Figure 11. 4-Nonylphenol Certificate of Analysis, Reference Material

9.2 SOLUBILITY STUDIES

Analysis of solubility study samplings and formulation preparations were done with a single
combined calibration solution of atrazine, dibenz(a,h)anthracene, fenarimol, 4-nonylphenol and
prochloraz to conserve expensive test materials and analysis time. The solutions were
prepared in DMSO, at a concentration of 0.1 mole/liter (M), except dibenz(a,h)anthracene ,which
was prepared at 0.01 M. Atrazine, dibenz(a,h)anthracene, fenarimol, 4-nonylphenol and
prochloraz were weighed into a 10 mL volumetric flask and diluted to the mark with DMSO.
Dicofol was weighed into a 1 mL vial and diluted with 1.0 mL DMSO. Solubility was indicated
by both visual means and time 0 analysis results. Analysis result specifications were set at
:110% of nominal value to indicate solubility. Table 7 has the weights, conditions and results
used to dissolve the test substances. These tests demonstrated that DMSO was an acceptable
solvent for the 0.1 M and the 0.01 M formulations.
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Test Substance

Table 7. Test Substance Solubilt
of Test NominalcønC.
äncß Inm9/m..l.

0.2132 rams 21.32
0.0278 grams 2.78
0.0368 rams 36.8
0.3322 grams 33.22
0.2407 rams 24.07
0.3797 grams 37.97

Analysis
(mg/mL)

20.31
2.79
33.72
31.19
24.7
37.5

Recovery

95.2%
100.5%
91.6%
93.9%
102.5%
98.7%

Atrazine
Dibenz( a. h)Anthracene
Dicofol
Fenarimol
4-Non I henol
Prochloraz

Heated sli htl on hot plate
sonicated
sonicated
sonicated
sonicated
sonicated

9.3 TEST SUBSTANCE PURITY

Test substance purity was determined using gas chromatography flame Ionization detection
(GC-FID) for atrazine, dibenz(a,h)anthracene, fenarimol, and dicofol. Prochloraz purity was
determined using high performance liquid chromatography (HPLC) and 4-nonylphenol purity
was determined using gas chromatography/mass spectrometry (GC/MS). Purity verification for
the test substances was conducted by making a solution of each substance in the appropriate
carrier. Method details are provided in section 9.5 and Tables 9 through 13. Each matrix was
then run on the GC-FID, HPLC, or GC/MS. Carrier blanks were also analyzed for each test
substance. The purity was determined by comparing the area of the peak associated with the
substance of interest with the total area of all the peaks in the chromatogram. The areas
associated with peaks common to the carrier blank were eliminated by subtraction. The
percentage associated with the largest peak represented the purity of the test substance. This
result was compared to the supplier's certificate of analysis/purity (Figures 1A -1 F). Since 4-
nonylphenol is a mixture of isomers, purity determination required selection of specific
fragments produced in the GC/MS analytical procedure that were common to all of the isomers.
The peaks in the chromatogram that had retention times matching the common peaks were
considered 4-nonylphenol. The area of the common peaks was divided by the area of all the
peaks to determine purity.

9.4 TEST SUBSTANCE PURITY RESULTS

Purity analysis results demonstrated that all 6 test substances met the study protocol criteria of
the CR determined purity values within :t3% of the supplier purity claims. The protocol
requirements for supplier's purity claims were :297% (the EPA allowed a purity, determined by
the manufacturer, of 96.5% for dicofol). See Table 8 for purity results.

Table 8. Test Substance Purity

TESTSUBSiTANCE
SUPPLllg~:~~RØ.R.'rED LOiTNUMBER

CR DEiTERMINED

PURliTY PWRITY

Atrazine 98% 328-137A 100.5%

Dibenir a, h lAnthracene 97% 11613BC 97.84%

Dicofol 96.5% 4076X 95.30%

Dicofol 96.5% RM00299 95.25%

Fenarimol 99% 325-134C 97.43%

4-Nonvlphenol 98.5% A0192712 97.25%

4-Nonvlphenol 98.5% A0123226 98.81%

Prochloraz 99.5% 2226x 99.16%

'This compound was used as a test substance in WA 4-16. task 7 and WA 4-17. task 4 studies - see chemical repository
study number EDSP.416-02.

9.5 METHOD DEVELOPMENT

This section describes the evaluation of methods developed to analyze atrazine,
dibenz(a,h)anthracene, dicofol, fenarimol, 4-nonylphenol, and prochloraz in DMSO at target
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concentrations of either 0.1 M or 0.01 M for the purity analyses and stability studies carried out
for this work assignment. Method development for the test substances involved the evaluation
of various chromatographic methods. The methods selected were ones which produced
acceptable retention times for the major peak, apparent resolution of significant impurities and
acceptable peak shape. The methods chosen are in listed in Table 9.

,

Test Substance Method Employed Compounds Analyzed Simultaneously 

Atrazine GC-FID Dibenzra,hlAnthracene, Fenarimol
DibenZTa.hJAnthracene GC-FID Atrazine, Fenarimol
Dicofol GC-FID N/A

Fenarimol GC-FID Dibenz(a,hlAnthracene, Atrazine
4-NonvlDhenol GC-FID N/A

Prochloraz HPLC N/A

Table 9. Test Substance Methods

9.5.1 Method Parameters
9.5.1.1 The GC parameters for atrazine, dibenz(a,h)anthracene and fenarimol, are
presented in Table 10.

Table 10. GC-FIO S stem Setup - Atrazine, Oi benz( a, hlAnth racene, Fenarimol

GC Aqilent 5890 (Palo Alto, CA)

Column DB-5, 30 m x 0.25 mm (10), 0.25 um film thickness (J+W. Bellefonte, PA)

Carrier Gas Pressure Helium at 18 PSI

Oven T emp~rature 100°C, hold for 1.5 minutes, increase at 15°C/minute to 320°C, hold 10 min.

D,etector Tvi:~ Flame Ionization

Detector Gas Pressures Hvdroqen,21 PSI. Air, 40 PSI

Detector Temperature 320°C
.

Iniector Temperature 285°C

Injéction Volume 1 ~IL

Run Time 25 minutes

9.5.1.2 The GC parameters for dicofol are presented in Table 11.

a e - )ys em e up - ICO 0

GC Aqilent 5890 (palo Alto, CA)

CÔllÍmn DB-5, 30 m x 0.25 mm (10), 0.25 ~Lm film thickness (J+W, Bellefonte, PA)

Carrier G.as Pressu re Helium at 1 8 PSI

Ö",éÎ' TélTtlerature . 50°C. hold for 1 .5 minutes, increase at 1 5°C/minute to 320°C, no hold time.
¿..

OetectôrTvpe , Flame Ionization

Détectôr Gas Pressures Hydroqen. 21 PSI. Air, 40 PSI
;c

DØtestorTemQerature 320°C

Inlector Temperatûre 21 O°C

loJe(:tion Voi",nie 1 iiL

Rûn Time 1 9.5 minutes

T bl 11 GC FIO S t S t O' f I
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9.5.1.3 The GC parameters for 4-nonylphenol are presented in Table 12a and 12b.

a Ie 2a. G - ID )ystem etup - -Nonviphenol

GC . Aqilent 5890 (Palo Alto, CA)

Cqlumn DB-5, 30 m x 0.25 mm (i D), 0.25 um film thickness (J+W, Bellefonte, PAl

Carrier Gas Pressure Helium at 18 PSI

Oven Ti:mpel'¡;ture 50°C, hold for 1.5 minutes, increase at 15°C/minute to 320°C, hold 1 min.

påtectorTvpe Flame Ionization

Öi:tectorGas Pressures Hydrogen, 21 PSI. Air, 40 PSI

ÐètectorTerrper¡;tiire 320°C

Injector l'emberature 250°C
..

Iniection Volume 1 LlL

Run Time 20.5 minutes

T b 1 C F S S 4

Table 12b. GC-MS System Setup - 4-Nonylphenol (Puritv Determination)
GC Aailent 5890 (Palo Alto, CA)

Column DB-5, 30 m x 0.25 mm (ID), 0.25 11m film thickness (J+W, Bellefonte, PAl

Carrier Gas Pressure Helium at 9 PSI
.

Oven Temperature 50°C, hold for 1.5 minutes, increase at 15°C/minute to 320°C, hold 1 min.

Ðetector Tvpe . Mass selective detector, Full Scan Mode

Detector Temperature 300°C

Injector Temperature 250°C

Injection Volume 1 LlL

Run Time 21 minutes

9.5.1.4 The HPLC parameters for prochloraz are presented in Table 13.

Table 13. HPLC System Setup - Prochloraz
Instrument Battelle MSL ID, HPLC1

Column Reverse Phase, 250 X 4.6 mm Synerqi RP80A (Phenomenex Torrance, CA)

Eluent 75% Acetonitrile, 25% Water

Eluent FloW Rate 1 mLlminute

Detectar Tvpe . UVNis., wavelenath set at 204 mn

eolumn oven TemperaWre Ambient

ItijeçtqriGíGíp.sige

...

25 ul

Injectian Voliime 10 ul

Run Timè . 1 3 minutes

9.6 METHOD VALIDATION

Method validation for each test substance was accomplished by preparing calibration standards
and calibration verification standards, testing system linearity and system recovery (using matrix
spikes), and determining a method detection limit (MDL) for each analytical method employed.
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9.6.1 Preparation of Standards, Atrazine, Oibenzra,h)Anthracene and Fenarimol

9.6.1.1 Internal Standard
An internal standard was used with analyses done by GC-FIO. The internal
standard, 5-a-androstane, was prepared by weighing 0.0501 grams into a 50 ml
volumetric flask, this was diluted to the mark with methylene chloride.

9.6.1.2 Stock Standards
Stock standards were prepared by accurately weighing about 50 mg of each test
substance into a 50-mL volumetric flask and dissolving in and diluting to volume with
the appropriate solvent for the analytical method. Table 14 shows details for this
stock standard preparation.

Table 14. Stock Standard Pre arations

Test Substance WeigtilofTé$t Volume,
Sûbstance mL Concentration Solvent

Atrazine
Dibenz( a, hJAnthracene
Fenarimol
5-cx-And rosta ne

0.0494 rams

0.0505 rams

0.0501 rams

0.0501 grams

50
50
50
50

Meth lene chloride
Meth lene chloride
Meth lene chloride
Methylene chloride

9.6.1.3 Calibration Standards
Calibration standards were prepared so the calibration solutions were within the
calibrated range of the instrument and the dilutions of the stability solutions were
bracketed by calibration standards. Tables 14 and 15 show how standards were
prepared. Briefly, the stock was pi petted into the volumetric flask and diluted to the
mark with the appropriate solvent and mixed well.

9.6.1.4 Calibration Verification Standards
An independent standard was prepared to verify the calibration standards; Tables 16
and 17 list the specifics.

9.6.1.5 MOL and Spikes
Spike solutions were prepared by weighing an aliquot of the test material into a
volumetric flask and diluting to the mark with OMSO (Table 18). An aliquot of each
spike solution was then diluted to an appropriate level for an MOL solution (Table
19). Since the dibenz(a,h)anthracene stability solution was prepared at 0.01 M as
compared to 0.1 M for the other test substances, this MOL was made separately.
MOLs and spikes were prepared in a manner that mimics the sampling of the stability
solutions. Atrazine and fenarimol spikes and MOLs were sampled by taking 0.005
mL of the spike or MOL solution, placing it in a 5 mL volumetric flask with 0.1 mL of
the internal standard solution and adding methylene chloride to the 5 mL mark.
Oibenz(a,h)anthracene spikes and MOLs were sampled by taking 0.025 mL of the
spike or MOL, placing it into a 1.8 mL autosampler vial with 0.02 mL of the internal
standard solution and diluting to 1 mL by adding 0.955 mL of methylene chloride. A
blank was prepared for each dilution described above to test the procedure for
contamination. These samples were run on the GC-FIO as described in section
9.5.1 and Table 10 (GC conditions for atrazine, fenarimol and
dibenz( a, h)anthracene).
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Table 15.
Preparation of Calibration Standards for Atrazine, Dibenz(A,H)Anthracene and Fenarimol
štãôdard Test Substance

StoclçStãnda~Ø Stoêk Final Concentration Solvent
Nãme Concentration \tol 1. me VolUme

WA
Atrazine 988 uq/mL 5 mL 98.8 uq/mL

416/17-
Dibenz( a, hjAnthracene 1010 uq/mL 5 mL

50 mL
101 uq/mL Methylene

GC-16-A Fenarimol 1 002 uc:/m L 5 mL 100 uq/mL Chloride
5-a-Androstane (IS) 1002 ug/mL 1 mL 20.0 ug/mL

WA
Atrazine 988 uc:/mL 1 mL 19.8 uq/mL

416/17-
Dibenzr a, h lAnthracene 1010 uc:/mL 1 mL

50 mL
20.2 uc:/mL Methylene

GC-16-B Fenarimol 1002 uq/mL 1 mL 20.0 uc:/mL Chloride
5-a-Androstane (iS) 1002 ug/mL 1 mL 20.0 ug/mL

WA
Atrazine 988 uq/mL 0.25 mL 4.94 uc:/mL

416/17- Dibenz(a,hlAnthracene 1010 uq/mL 0.25 mL
50 mL

5.05 uq/mL Methylene

GC-16-C Fenarimol 1002 uq/mL 0.25 mL 5.01 uq/mL Chloride
5-a-Androstane (IS) 1002 ug/mL 1 mL 20.0 ug/mL

WA
Atrazine 988 uq/mL 0.1 mL 0.988 uq/mL

416/17-
Dibenzr a, hjAnthracene 1010 uc:/mL 0.1 mL

100 mL
1.01 uq/mL Methylene

GC-16-D Fenarimol 1002 uc:/mL 0.1 mL 1.00 uq/mL Chloride
5-a-Androstane (iS) 1002 ug/mL 2mL 20.0 ug/mL

WA
Atrazine 988 uc:/mL 0.05 mL 0.494 uq/mL

416/17-
Dibenzr a, h)Anthracene 1010 uc:/mL 0.05 mL

100 mL
0.505 uq/mL Methylene

GC-16-E Fenarimol 1002 uc:/mL 0.05 mL 0.501 ua/mL Chloride
5-a-Androstane (IS) 1002 ug/mL 2 mL 20.0 ug/mL

Table 16.
Preparation of Calibration Verification Stock

Standards for Atrazine, Dibenzra,h)Anthracene and Fenarimol
Test Substance Weightof Test Volume, Concentration SolventSubstance mL

Atrazine 0.0534 qrams 50 1068 uq/mL Hexane*

Dibenz( a, hlAnthracene 0.0518 grams 50
1036 ug/mL

Methylene
Chloride

Fenarimol 0.0520 c:rams 50 1 040 ua/m L Hexane*

5-a-Androstane 0.0501 grams 50 1002 ug/mL
Methylene
Chloride

. Use of Hexane was a Method Deviation that did not impact the analysis

Table 17.
Preparation of Calibration Verification Standards

for Atrazine, Dibenzra,hlAnthracene and Fenarimol
Standard Test Substancè Stock Standárd Stl3Ck Final Concentration Solvent

Name Concentration . ... . VolUme VolUme
Atrazine 1068 uc:/mL 0.25 mL 5.34 uq/m L

WA Dibenz( a, h)Anthracene 1036 ug/m L 0.25 mL 5.18 ug/m L Methylene
416/17- 50 mL
GC-17 Fenarimol 1040 uq/mL 0.25 mL 5.20 uq/mL Chloride

5-a-Androstane (iS) 1002 ug/mL 1 mL 20.04 ug/mL
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Test Substance

Table 18.
Preparation of Spike solutions for Atrazine,

Oibenz a,h Anthracene and Fenarimol
WØiØl:ltpf~Ø$t Vóluiie, yoncerltratlòl1
SUbstance mL

0.2270 rams 10
0.3340 rams 10
0.0299 grams 10

Solvent
Atrazine
Fenarimol
Dibenz( a, h JAnthracene

22.7 m /mL
33.4 m /mL
2.99 mg/mL

DMSO
DMSO
DMSO

Test Substance

Table 19.
Preparation of MOL solutions for Atrazine,

Oibenz a,h Anthracene and Fenarimol
Spiki: ~pike Fillal Concentration

Concentration Vólume Voh.roe
22.7 m ImL 1 mL
33.4 m ImL 1 mL
2.99 m ImL 0.25 mL 10 mL

Solvent
Atrazine

Fenarimol
Dibenz a,h Anthracene

10 mL DMSO

DMSO

9.6.2 Preparation of Standards, Oicofol

9.6.2.1 Internal Standard
An internal standard was used with analyses done by GC-FID. The internal standard
5-cx-androstane was prepared by weighing 0.0501 grams into a 50 ml volumetric
flask; this was diluted to the mark with methylene chloride.

9.6.2.2 Stock Standards
Stock standard was prepared by accurately weighing about 50 mg of dicofol into a 50
mL volumetric flask and dissolving in and diluting to volume with the hexane. Table
20 shows details for this stock standard preparation.

Table 20. Pre aration of Calibration Stock Standard for Oicofol
Test Weight of Test Volume,

Substance Substance mL Concentration Solvent
Dicofol 0.0517 rams 50 1034 u ImL Hexane'

. Use of Hexane was a Method Deviation that did not impact the analysis

9.6.2.3 Calibration Standards
Calibration standards were prepared so the calibration solutions were within the
linear range of the instrument and the dilutions of the stability solutions were
bracketed by calibration standards. Tables 20 and 21 show how these standards
were prepared. Briefly, the stock was pi petted into the volumetric flask, diluted to the
mark with solvent, and mixed welL.

9.6.2.4 Calibration Verification Standards
An independent standard was prepared to verify the calibration standards; Tables 22
and 23 have the preparation information.

9.6.2.5 MOL and Spikes
The spike solution was prepared by weighing an aliquot of the dicofol into a
volumetric flask and diluting to the mark with DMSO. The MDL solution was
prepared in a similar manner. See Table 24 for the details. MDLs and spikes were
prepared in a manner that mimicked the sampling of the stability solution. The dicofol
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spike and MOL solutions were sampled by taking 0.005 mL of the spike or MOL
solution, placing it in a 5 mL volumetric flask with 0.1 mL of the internal standard
solution and filling to the mark with methylene chloride. A blank was prepared for
each dilution described above to test the procedure for contamination. These
samples were run on the GC-FIO as described in section 9.5.1 and Table 11 (GC
conditions for dicofol).

Table 21. Preparation of Calibration Standards for Oicofol
Standard Test Substance Stock Standard Stôck Final Concentration SolventName Concentration Volume Volume ..

WA 416- Dicofol 1034 ug/mL 5 mL
50 mL

103.4 ug/mL Methylene
Dico-4-A 5-ex-Androstane (IS) 1002 ug/mL 1 mL 20.04 ug/mL Chloride

WA 416- Dicofol 1034 uq/m L 1 mL
50 mL

20.68 ug/mL Methylene
Dico-4-B 5-ex-Androstane (iS) 1000 ug/m L 1 mL 20.04 ug/mL Chloride
WA 416- Dicofol 1034 ug/m L 0.25 mL

50 mL
5.35 uq/mL .- Methylene

Dico-4-C 5-ex-Androstane (IS) 1002 ug/mL 1 mL 20.04 ug/mL Chloride
WA 416- Dicofol 1034 ug/mL 01 mL

100 mL
1.034 uq/mL Methylene

Dico-4-D 5-ex-Androstane (IS) 1 002 ug/m L 1 mL* 10.02 ug/mL* Chloride
WA 416- Dicofol 1034 ug/mL 0.05 mL

100 mL
0.517 uq/mL Methylene

Dico-4-E 5-ex-Androstane (IS) 1002 ug/mL 1 mL* 10.02 ug/mL* Chloride
. 1 mL of internal standard was used rather than 2 mL as specified in the Method
.* The 5.35 value was inadvertently used in the curve, however, the actual calculated value is 5.17ug/ml, impact to

data is minimaL.

Tabl 22 Pe ref ara ion 0 a i ration en ication toe an ar or ICO
Test Weight of Test Volume Concentration SolventSubstance Substance

Dicofol 0.0507 grams 50 mL 1014 ug/mL
Methylene
Chloride

t fC I'b V T S k St d d f 0" fol

a e repara ion 0 a i ra ion en iea ion an ar s or ICO 0
Standard TesfSubstance Stock Standard Stock Final Concentration SolventName Concentration Volume Volume

WA 416-Dico-8 Dicofol 1014 ug/mL 0.25 mL
50 mL

5.07 ug/mL Methylene
- 5-ex-Androstane (iS) 1 002 ug/m L 1 mL 20.04 ug/mL Chloride

T bl 23 P t f C I'b t V T t St d d f 0" f i

a e repara ion 0 an ¡pi e 0 u ions or ICO 0
Test Solution TesfSubstaiice WØigliføfTest Volume

../\Pi
SolventSubstance ............ ......

Spike Dicofol 0.3692 grams 10 mL 36.92 mg/mL DMSO
MDL Dicofol 0.0516 grams 25 mL 2.064 mg/mL DMSO

T bl 24 P t f MOL d S 'k S i t f 0" f i

9.6.3 Preparation of Standards, 4-Nonylphenol

9.6.3.1 Internal Standard
An internal standard was used with analyses done by GC-FIO. The internal standard
5-cx-androstane was prepared by weighing 0.0500 grams into a 50 mL volumetric
flask; this was diluted to the mark with methylene chloride.

9.6.3.2 Stock Standards
Stock standards were prepared by accurately weighing about 50 mg of 4-
nonylphenol into a 50 mL volumetric flask and dissolving in and diluting to volume
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with the methylene chloride. Table 25 shows details for this stock standard
preparation.

Test Substance

Table 25. Pre aration of Calibration Stock Standard for 4-Non I henol
WØigljf()fTest

Substance Volume Concentration Solvent

4-Nonylphenol 0.0535 grams 50 mL 1070 ug/mL Methylene chloride

9.6.3.3 Calibration Standards
Calibration standards were prepared so the calibration solutions were within the
calibrated range of the instrument and the dilutions of the stability solutions were
bracketed by calibration standards; Tables 25 and 26 show how the standards were
prepared. Briefly, the stock was pi petted into the volumetric flask and diluted to the
mark with methylene chloride and mixed well.

9.6.3.4 Calibration Verification Standards
An independent standard was prepared to verify the calibration standards; Tables 27
and 28 detail this preparation.

9.6.3.5 MOL and Spikes
The spike solution was prepared by weighing an aliquot of the 4-nonylphenol into a
volumetric flask and diluting to the mark with OMSO. The MOL solution was
prepared in a similar manner. Table 29 shows the details. MOLs and spikes were
prepared in a manner that mimics the sampling of the stability solution. The 4-
nonylphenol spike and MOL were sampled by taking 0.005 mL of the spike or MOL
solution, placing it in a 1.8 mL autosampler vial with 0.02 mL of the internal standard
solution and adding 0.975 mL of methylene chloride. A blank was prepared for each
dilution described above to test the procedure for contamination. These samples
were run on the GC-FIO as described in section 9.5.1 and Tables 12a and 12b (GC
conditions for 4-nonylphenol).

Tab e . Preparation 0 ali ratton tan ar s or - onyipi eno
Standard TestSúbstance StockStaiidärd Stóck Final Concentration SolventName Concentration VólÜlie V ohime
WA 416- 4-Nonvlphenol 1070 ua/mL 10 mL

50 mL
214 ua/mL Methylene

nonyl-3-A 5-a-Androstane (IS) 1000 ug/mL 1 mL 20.00 ug/mL Chloride
WA 416- 4-Nonvlohenol 1070 uçi/m L 5 mL

50 mL
107 ua/mL Methylene

nonyl-3-B 5-a-Androstane (IS) 1 000 ug/m L 1 mL 20.00 ug/mL Chloride
WA 416- 4-Nonvlohenol 1070 uçi/mL 2.5 mL

50 mL
53.5 ua/mL Methylene

nonyl-3-C 5-a-Androstane (IS) 1000 ug/mL 1 mL 20.00 ug/mL Chloride
WA 416- 4-Nonvlphenol 1070 uçi/mL 1 mL

50 mL
21.4 ua/mL Methylene

nonyl-3-D 5-a-Androstane (IS) 1000 ug/mL 1 mL 20.00 ug/mL Chloride
WA 416- 4-Nonvlohenol 1070 uçi/mL 0.5 mL

50 mL
10.7 uçi/mL Methylene

nonyl-3-E 5-a-Androstane (IS) 1 000 ug/m L 1 mL 20.00 ug/mL Chloride

i 26 fC b S d d f 4N i h

Table 27. Pre aration of Calibration Verification Stock Standard for 4-Non i henol
Test Substance W~~;;t~~~:st Volume Concentration Solvent

4-Nonylphenol (lot
used, A0123226)

* Use of Hexane was a Method Deviation that did not impact the analysis

0.0556 grams 50mL 1112 ug/m L Hexane*
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Table 28. Pre aration of Calibration Verification Standards for 4-Non
Stal1.ê1ard 5t dard StOêk Pittal ConcentrationNámøation Volume Vo!umeWA 416- 1112 u /mL 2.5 mL
nonyl-6 1000 ug/mL 1 mL

henol

50 mL
55.6 u /mL

20.00 ug/mL

Solvent

Methylene
Chloride

T bl 2 P f MOL d S 'k S I f 4 N I ha e 9. reparation 0 an )pi e 0 utions or - onylpl eno
Test Test Substance W~igtlJOfTest Volume Concentration SolventSolution SÙbStance
Spike 4-Nonylphenol 0.2497 grams 10 mL 24.97 mg/mL OMSO

MOL 4-Nonylphenol 0.0329 grams 10 mL 3.29 mg/mL OM SO 

9.6.4 Preparation of Standards, Prochloraz

9.6.4.1 Stock Standards
Stock standard was prepared by accurately weighing about 100 mg of prochloraz
into a 50-mL volumetric flask and dissolving in and diluting to volume with the
acetonitrile. Table 30 provides details for the stock standard preparation.

T bl 30 Pa e re para ion 0 a i ra ion oc an ar or roc or
Test WeightofTest Volume Concentration SolventSubstance Substance

Prochloraz 0.1038 orams 50 mL 2076 uq/mL Acetonitrile

t f C lb t St k St d d f P hi az

9.6.4.2 Calibration Standards
Calibration standards were prepared so that the calibration solutions were within the
calibrated range of the instrument and that the dilutions of the stability solutions were
bracketed by calibration standards; Tables 30 and 31 describe how the standards
were prepared. Briefly, the stock was pipetted into the volumetric flask and diluted to
the mark with 75% acetonitrile:25% 01 water and mixed well.

a e reparation 0 a i ra ion tan ar s or roc oraz
Standard Test StockStariêlarêl Sto.ck Filiãl Concentration SolventName Substance Concèlitrãtion VolUme VolUme
Proclz-2B Prochloraz 2076 uçi/mL 11 mL 50 mL 456.72 uçi/mL 75% Acetonitrile:25% 01 H2O
Proclz-2C Prochloraz 2076 uçi/mL 5 mL 50 mL 207.6 uq/mL 75% Acetonitrile:25% 01 H2O
Proclz-20 Prochloraz 2076 uq/mL 2 mL 50 mL 83.04 uçi/mL 75% Acetonitrile:25% 01 H2O
Proclz-2E Prochloraz 2076 uq/mL 1 mL 50 mL 41.52 uq/mL 75% Acetonitrile:25% 01 H2O
Proclz-2F Prochloraz 2076 uq/m L 0.5 mL 50mL 20.76 uq/mL 75% Acetonitrile:25% 01 H2O

T bl 31 P f C lb t S d d f P hi

9.6.4.3 Calibration Verification Standards
An independent standard was prepared to verify the calibration standards; Table 32
and 33 provide the information on the preparation.

T bl 32 P f C lb V 'f S k S d d f P hIa e reparation 0 a i ration en ication toc tan ar or roc oraz
Test Substance Wèlght ()fTèst

Volume Concentration SolventSUbstance .

Prochloraz 0.1047 grams 50 mL 2094 ug/mL Acetonitrile
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Table 33. Preoaration of Calibration Verification Standards or roc oraz
Standard Test StØckStal'datd Stock ....Plli,âl ....

Concentration SØlventName Substance QQncjmtratiQn VQluine VolUme .

Proclz-7 Prochloraz 2094 ua/mL 2 mL 50 mL 83.76 ua/m L 75% Acetonitrile:25% 01 H2O

f P hi

9.6.4.4 MOL and Spikes
The spike solution was prepared by weighing an aliquot of the prochloraz into a
volumetric flask and diluting to the mark with OMSO. The MOL solution was
prepared in a similar manner. Table 34 has the details. MOLs and spikes were
prepared in a manner that mimics the sampling of the stability solution. The
prochloraz spike and MOL solutions were sampled by taking 0.005 mL of the spike or
MOL solution, placing it in a 1.8 mL vial with 0.995 mL of 75%acetonitrile:25% 01
water, agitating it, and transferring it to an autosampler vial for the HPLC.

A blank was prepared for each dilution described above to test the procedure for
contamination. These samples were run on the HPLC as described in section 9.5.1
and Table 13 (HPLC conditions for prochloraz).

Table 34. Preparation of MOL and Spike Solutions for Prochloraz
Test Test Weight ()fTest 

Volume Concentration SolventSolution Substance Substâi:ce .
Spike Prochloraz 0.3726 grams 10 mL 37.26 mg/mL OM SO 

MOL Prochloraz 0.198 qrams 50 mL 396 mq/mL OMSO

9.6.5 Analysis

Each calibration standard, spike, MOL solution, and blank was transferred to individual
autoinjector vials and the vials were sealed. Five spike solutions, 7 MOL solutions, and a
blank were prepared. Single injections were made from each vial using the same
chromatographic system and parameters determined during method development.

9.6.6 Calculations

The integration of the chromatograms by the chromatography data system (Varian Star
Version 4.6 or Agilent G1701AA) was evaluated to assure it was correct in all
chromatograms and manually reintegrated, if necessary. A linear or quadratic regression
equation was calculated by the software and the internal standard was incorporated when
used. The concentration of each spike, MOL, or blank was calculated by the softare

using the response of the analysis compared to the regression from the calibration. These
values were adjusted for the dilution of the solution by the use of a dilution factor in Varian
Star's sample table. These concentrations were used to calculate average concentrations,
standard deviations, and percent relative standard deviation (RSO) as appropriate for the
method verification test being performed.

9.6.7 Results

The methods used for each test substance were evaluated by an R2 value obtained from
the calibration curve, the MOL, determined by the students T times the standard deviation
of seven replicate analyses at a low concentration (MOL solution), spike solution
recoveries, and a blank. The R2 value specification was set at ,:0.995. The blank result
specification was set to be less than 3 times the MOL. Verification of the calibration
standards was done by the use of an ICV, a solution made identically to the calibration
standards but using a 2nd stock solution. The ICV value was required to be within 10% of
the target value for HPLC analyses and 15% for GC analyses.
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Table 35. Method Validation
....... R¿ våILJé,T=O MDL alårìKXlålûè Av~rage Spike ievTest Substance

. calibration (ug/mi.) Jualnil. Recoverv Réqitvêrv
Atrazine 1.000000 137.31 0.1270 99.08% 102.15%
Oibenz( a, h)Anthracene 0.999982 7.21 NO 100.67% 98.47%
Oicofol 0.999995 609.71 NO 100.51% 102.81%
Fenarimol 1.000000 271.18 NO 101.80% 104.18%
4-Nonvlphenol 0.999977 252.76 NO 98.60% 102.75%
Prochloraz 0.999904 550.38 6.5578 101.80% 103.00%
NO Non-detect

9.6.8 Conclusions
All methods met acceptance criteria of acceptable spike recoveries and MDLs and
acceptable blank values. The methods were suitable for the stability study and subsequent
formulation analyses for which they were used.

10.0 FORMULATION STABILITY STUDIES

Formulation stability studies were conducted for atrazine, dibenz(a,h)anthracene, dicofol,
fenarimol, 4-nonylphenol and prochloraz at the following concentrations: atrazine, 21.32 mg/mL;
dibenz(a,h)anthracene, 2.78 mg/mL; dicofol, 36.8 mg/mL; fenarimol, 33.22 mg/mL; 4-
nonylphenol, 24.07 mg/mL; and prochloraz, 37.97 mg/mL in DMSO. Stability was tested for 14
days in sealed, amber glass bottles. Atrazine, dibenz(a,h)anthracene, prochloraz and fenarimol
were stored at room temperature, while dicofol and 4-nonly phenol were stored at _50 Celsius.

10.1 STUDY DESIGN

A sample was analyzed on the day of preparation (Day 0) and Day 14. Day 0 sample analyses
were used to verify solubility. Note; atrazine, fenarimol and dibenz(a,h) anthracene day 14
samples were analyzed the day after sampling due to equipment failure.

10.2 FORMULATION METHOD

Formulations were prepared on Day 0 of the storage stability study at the nominal
concentrations, and shown in Table 36. The materials were weighed into 10 mL volumetric
flasks, except dicofol, and diluted to volume with DMSO. Dicofol, due to the high cost and
limited quantities, was weighed into a 1.8 mL vial and 1.0 mL of DMSO was pi petted into the vial
using a volumetric pipette. The flasks and vial were sealed, then sonicated, and agitated to
dissolve and mix the test substances. Due to limited solubility, atrazine in the DMSO was
heated slightly on a hot plate to promote dissolution. The flask contents were then individually
poured into 30 mL amber bottles, except dicofol, which was kept in the original container, and
sealed. Samples for dicofol and 4-nonylphenol were stored at _50 Celsius. Samples for
atrazine, dibenz(a,h)anthracene, fenarimol, and prochloraz were stored at room temperature
and not refrigerated; see deviation EDSP.416-01-D2.
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Table 36. Formulation reparations
xi~ial'~t~iËfla~R....~ii~,

lest Substance 
WeiQ~f9f.T~st (I)icçifçit ~~.ed..avo.lurnEitric No.minal concentratio.n

Substance pipefte.fçir ad~iti()n o.f in mg/rnL
. ..... . . ÐMSøl

Alrazine 0.21 32 qrams 10 mL 21 .32
Dibenzr a, h lAnthracene 0.0278 qrams 1 0 mL 2.78
Dicofol 0.0368 qrams 1 mL 36.8
Fenarimol 0.3322 qrams 1 0 mL 33.22
4-Nonylphenol 0.2407 grams 10 mL 24.07
Prochloraz 0.3797 qrams 10 mL 37.97

p

Prior to storage on day 0, triplicate aliquots were removed from each container for analysis. For
the day 14 analysis time, the bottles were removed from the refrigerator, if applicable, and
allowed to come to room temperature prior to sampling in triplicate.

1 0.3 ANALYSIS METHOD

Atrazine, dibenz(a,h)anthracene, fenarimol, dicofol and 4-nonylphenol were analyzed by GC-
FID. Briefly, an aliquot of each stability solution was removed from the stability container and
placed into a appropriate sized container with an aliquot of the internal standard, and diluted
with methylene chloride. For atrazine, fenarimol, and dicofol, 0.005 mL of the stability solution
was employed along with 0.1 mL of the internal standard solution. These volumes were
individually placed into 5 mL volumetric flasks and filled to the mark with methylene chloride.
For dibenz(a,h)anthracene, 0.025 mL of the stability solution was added to a 1.8 mL vial along
with 0.02 mL of the internal standard and 0.955 mL of methylene chloride. For 4-nonylphenol,
0.005 mL of the stability solution was added to a 1.8 mL vial along with 0.02 mL of the internal
standard and 0.975 mL of methylene chloride. Prochloraz was analyzed by HPLC, UVNis
employing 0.005 mL of the stability solution in a 1.8 mL vial combined with 0.995 mL of 75%
acetonitrile:25% water solution. Solutions were analyzed as described in the methods section
above.

10.4 RESULTS

The results from the storage stability study are shown in Table 37 and presented in chart format
in Figure 2. All stability solutions remained within the target of less than 10% degradation over
the term of the study. The time 0 sampling for dicofol, while acceptable, was lower than seen in
the other chemicals; this chemical is very sensitive to the conditions of the GC. A new injection
port liner was used to improve the recovery. Fenarimol also had a time 0 recovery slightly less
than was seen in the other test substances; this may also have been due to the condition of the
injection port.

Table 37. Formulation Storaae Stability Results
Average Aflf~~edäY Nominal

lest Substance
dayO

f res~lt~
Recpvewffaì¥ Recovery from valueresllts Nömihal,day.o, % Nominal, day 14, %

(ug/mL) (l;gZtíl£) (Lg/fñL)
Atrazine 20306 20382 95.24% 95.60% 21320

Dibenz( a, h)Anlhracene 2794 2801 100.52% 100.74% 2780
Dicofol 33723 37969 91.64% 103.18% 36800

Fenarimol 31187 34657 93.88% 104.32% 33220
4-Nonvlphenol 24663 23065 102.46% 95.82% 24070

Prochloraz 37487 39212 98.73% 103.27% 37970
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10.5 DISCUSSION AND CONCLUSIONS

The concentration of the samples stored for 14 days for all chemicals was within the target limit
of 10% regardless of storage conditions. These data indicate the formulations were stable for
14 days (2 weeks).

106.00%
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102.00%

~ 100.00%

:e 98.00%
.l 96.00%tI
1: 94.00%
fl 92.00%..
æ. 90.00%
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-+ Dicofol Stability

-~._- 4-Nonylphenol
Stabililty

-..-- Atrazine Stability

Fenarimol stability

o

-- Dibenz (a,h)

anthracene stability

- Prochloraz stability
14

Day

Figure 2. Two Week Stability Data

11.0 STABILITY SAMPLE PREPARATION

The stability sample for prochloraz was prepared and analyzed on 2-16-05 and 3-2-05
according to method No. EDSP.H4-023, Analysis of prochloraz in dimethylsulfoxide using HPLC
with UVNis detection. Stability samples were prepared and analyzed on 2-8-05 and reinjected
on 2-23-05 (15 days) for atrazine, dibenz(a,h)anthracene and fenarimol, according to method
No. EDSP.G2-022, Analysis of atrazine, dibenzla,hjanthracene and fenarimol in dimethyl
sulfoxide using GC with FID detection. The stability sample for dicofol was prepared and
analyzed on 3-4-05 and 3-18-05 according to method No. EDSP.G2-025, Analysis of dicofol in
dimethyl sulfoxide using GC with FID detection. The stability samples for 4-nonylphenol was
prepared and analyzed on 2-17-05 and 3-3-05 according to method No. EDSP.G2-024, Analysis
of 4-nonylphenol (mix of isomers) in dimethyl sulfoxide using GC with FID and MS detection.
This section describes the method, results, and conclusions.

11.1 ANALYSIS

Auto injector vials were filled with aliquots of each standard, blank and sample. A single
injection was made from each vial using the GC or HPLC conditions from the validation.
Representative chromatograms of the standards, blank with internal standard if applicable, and
a blank are shown in Figures 3, 4, 5, and 6.
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Figure 3. Calibration Standards and Blank for Atrazine, Fenarimol and
Dibenz(a,h)Anthracene, (internal standard 5-a-Androstane also shown)
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Figure 4. Chromatograms for Dicofol with internal standard 5-cx-Androstane
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Figure 5. Chromatograms for 4-Nonylphenol,
includes internal standard 5-cx-Androstane

Battelle Work Assignment No. WA 4-16/17 Page 38

.91anJ;

.. -Low Standard

High Sl?.idac¡d ......

Minlti%



EDSP Study Number: EDSP.416-01

VtM~t~~e~i~r~~1

20 I

L5--

i.a-

i

"i Mobile Phase

Low Standard

Q.Q. ! High Standard

ì '
.Q2l

I"

MInu6'

Figure 6. Chromatograms for Prochloraz

11.2 CALCULATIONS

The peaks for each test substance and when used, the internal standard (IS), were integrated
for each injection by the chromatography data system. Any peak with improper integration was
manually reintegrated. A regression equation was calculated by the softare relating the
response of the test substance to the concentration of the calibration standards. If applicable,
the internal standard was incorporated into response factor calculations. This regression
equation and the response ratios were used to calculate the concentration in each quality
control and formulation sample. The percent recovery for each quality control sample was
calculated by dividing the determined value by the nominal value, and then multiplying by 100.
The percent recovery for each formulation sample was calculated by dividing the determined
value by the target value and then multiplying by 100. The average determined concentration
and relative standard deviation were calculated for the quality control and formulation samples
when applicable.

11.3 RESULTS

The results of the stability sample analyses are shown in Table 37. The standard curves and
the results of the regression analyses are shown in Figures 7 through 12. The stability sample
formulations met acceptance criteria (within 10% of target).
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Figure 8. Dibenz(a,h)Anthracene Calibration Curve
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Figure 9. Dicofol Calibration Curve
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Figure 12. Prochloraz Calibration Curve
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11.4 CONCLUSIONS

The average concentration of the stock formulations and their percent relative standard
deviation were within acceptance criteria. Therefore these materials are suitable for use with
the Environmental Protection Agency (EPA) Placental and Recombinant Aromatase Assay
Validation Work, Work Assignment 4-16/17.

12.0 ARCHIVING

Archive samples of the test substances employed in this study will be maintained in the EDSP
Chemical Repository for the shelf life indicated on the chemical labeL.

The protocol, any amendments, all records and the final report generated as a result of this
study will be transported to and maintained for archival purposes at the following address:

PNNL Records Management
540 Fifth Street
Richland, WA 99352
PH: 509.375.2340
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APPENDIX A

Study Protocol: Purity and Stability of Test Substances for Work Assignment
4-16 and 4-17, EDSP Study Number: EDSP.416-01 (includes Amendments 1-3)
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. . . ,
EDSP StUdy ProlQCól
Work Assignmenl4-16
EDSP Study Number: EOSP.416-01
Page 1 0(5

Study Protocol:
Analysis of Test Substances for Work Assignments 4~16 and 4-17

EDSP Study Number: EDSP.416-01

Study Objective:

The following tasks wil be carred out for the (6) six test Chemicals idenllfled In Table 1:

1. Demonstrate a viable formulation for each of the Chemicals, at the Slack Solution
Concenlratíons Iìsted in Table 2. in the specified carrer (100% DMSO).

2. Develop and validate an analytical method for each of !he ChemIcals over the
concentration range needed to measure the target stock concentration.

3. Determine the stabilty of the Chemicals dissolved in 100% DMSO (at tlte concentrations
specified in Table 2), over a 14 day period.

4. Provide a report documenting the results on the above studies.

This study is In support of EPA contract number 68-W-01-023, MSL Work Assignment
Number 4-16, Piacental Armatase VaiìdatIon Study 

and MSL Work Assignment Number 4-17, Recombinant Aromatase Validation StUdy

Address of Testing Facllty: Address of Sponsor's Representative
Battelle - Marine Research Operations
1529 West Seuim Bay Road
Sequim, Washington 98382
Ph: (360) 681-4580
F~ (360) 681-3699
Email: michael.cobbrai:mL.aov

Battelle
550 King Avenue
Columbus, Ohio 43201-2693
Ph: (614) 424-3564
F~ (614) 458-3564
Email: houchensdtIbattelle.ora

TABLE 1
Test Substance Abbreviations:

Ch~m.lCåI .. .., :M:JltøY(åilaOAtrazine Atrz
Dibenz fA Hl Anthracene DiäzAntDicofol Dlcofol
4-NonvlDhenol 4-NonFFenarirnol .~ FenrlProchloraz Proclz:
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EDSP Study Protocl
Work Assignment 4-16
EOSP Study Number. EOSP.416-01
Pag~ 2 of 5

Atrz
Supelcdëh;;

Servce

J/l!
TABLE 2

Test Substance Secifications:

DfBzAn! Dicotol Fenrl
Sígm;- Sigma/Riedel Su~~~~ehüm

1912-24-9 53-70-3 115-32-2 60168-88-9

11613BC 4076X

0.1 M 0.01 M 0.1 M 0.1 M

14 days 14 days 14 days

0.1 M 0.01 M 0.1 M 0.1 M

100% 100%
100% DMSO 100%DMSO DMSO DMSa

TBA TBA TBA TBA

Proposed experimontal start and termina.tion dates:

Start Date - January 15. 2005
Termination Date - March 1, 2005

Definitions:

,J
4.NonF

Acr
Or '05

84852-15-
3

A0192712

Proclz

Sigma/Riedel

67747-09-5

226X
~ 97% per

mfçi.

98.5%

~ 97% per
m~ .

99.5%

0.1 M 0.1 M

14 days 14 days

0.1 M 0.1 M

100%
100% OMSODMSO

TBA TBA

Test Substance: The Test Substance are the 6 chemicals listed In Table 2 above. The Test
Substances are the subject chemicals of the studies descrbed in this protocol.

Reference Substance: The Reference Substances are identical chemicals to the Test
Substances and may be from the same manufacturer and lot, or purchased as diferent lots
and/or possibly frm separate manufacturers than the Test Substance. The source. purity, and
lot number of reference substances will be documentèd in the data and reported. Regardless of
the sol/rce, the Reference Substance solulions will be made up separately from the Test
Substance solutions. The Reference Substance are used for the calibration standards in !he
analytcal methods referenced in Table 2 above. A reference substance can also be a material
used to facJliate the analysis of the test substance, such as, an internal standard.

Experlinenwl Design:

Q Substance purity will be verffed using HPLC. GC/MS or GClFID as appropriate, and
should be within :13% of the value provided on the Certificate of Analysis by the
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manufacturer. To use substances with values that fall oulside this :13% range or are
less than 95% pure, wrItten pre-approval must be secured from Ihe designaled EPA
work assignment manager.

o Sofubilily of the substances will be assessed visually in the carrier (100% DMSO) at the
stock formulation concentration (see Table 2). The accuracy of attaining the target
concentration for the formulations will be verified in Iriplicate using the analytical
methods referenced In Table 2. Acceptable accuracy will be :t10 percent of the targetconcentration. .

o Stabilty test solutions - Stabilty testing will be carred out at the stock concentration

level (as specified In Table 2) in sealed, amber glass bottes, stored refrigerated at
approximately SoC. A single sample will be analyZed on the day of preparation (Day 0)
and after 14 days of storage. Nominal concentrations to be tested In DMSO are
delineated in Table 2 but the actUal concentratis Used for testing wil be wilhin :t10
percent of the target concentrtion.

Q Storage and Labeling Requirements of Formulations - Stock formulations will be stored
refrierated (-S.C). Minimally, containers WILL be labeled with the name of the test

substance, the date of preparatin, the formulation concentration, and the study number.

Q Testing Schedule - Samples will be analyzd the day of collection from the test
formulation

Q Replicates - 3 aliquots per sample lested at each analysis time pOint
Q Sampling schedule. - Samples Wil be collected for analysis at initiation of th stability

study (on day of formulation preparation), then on Day 14.
Q For detaìls of the analytical methods see Ihe substance specific method cited in Table 2.

Data Analysis:

The stabilly dala for the 14 day data point (average of triplicate determinations) for each of the
six chemicals will be compared to the average of the time zero point for each respective
chemical (initiation of stabilly study). Percenl variation from the zero point (Day 0) wil be used
to determine instabilty. Acceptable stabiliy wil be defined as the concentrtion not degrading
more than 10 percent from the Day 0 concentration determination, which will allow the amount
of time that can pass to be determined after preparation of a formulation before a formulatin
prepared at 100% of the target degrades to within 90% of the target.

Acceptance Criteria:
No average 14 day stability value wil deviate beyond í10% of the zero value. The Work

Assignment Study Director WILL be consulted for a recommended course of action for any data
found outside the t10% accptance range.

RegUlatory requirements:

This study wil be conducted in compliance with EPA FIFRA Good Laboratory Practices
(40CFR. Part 160). An EDSP QA representative will inspect the study at least once while in-
progress and will audit the data and final report.
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Report:

A final report covering the (ollowing information (or all 6 chemicals wì/ be issued to the Sponsor
Representative (Dr. David Houchens, EDSP Program Manager), who wîl then forward the
report to the testing laboratories:

Tille Page

Executive Summary

Table of Contents

Introduction

General Methods
Chemical Procurement
Formulation Preparation (Methos)
Stabilty Testing Plan Design and Detail
Analyical Method

Results
Formulation Analysis
Analytcal Method Validation
Formulation Stability

Conclusions

Appendix
Manufacturer's Certficates of Analysis
Stabílty Testing Prtocol
List of Protocol Amendments

Analytical Results of Stabilty Testing

Records to be maintained:

The protocol, any amendments, all rerds and the final report generated as a result of this
study wil be transported to and maintained in the EDSP Data Coordination Center for archival
purpses at the following address:

EDSP Data Codination Center
Battelle Columbus Operations (PNL)
505 King Ave
Columbus, OH 43201
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Ch.ml,,1 .,p"'"o", Study D",,,,,. ~
Michael Cobb

Chemical Repository Manager

Sponsor RepresentatIve
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David Houchens. Ph. D.

Page 49

~!Jo/O.5
atel

i /13jOÇ'
Date .

it /P1~ate



EDSP Study Number: EDSP.416-01

PROTOCOL AMENDMENT
STUDY NUMBER: EDSPA16-01
AMENDMENT NUMBER: A-1

Page i of 3

ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT

STUDY NUMBER: EDSPA16-01 DATE: March 16.2005

~æ~Šl~~T1Gl:~;~~~-~~-~-__~
.~~~!;.~RO~~_~OL 1~~~:~nment~~~__L.J.__ ____ '__ __.
AM_E".N"',._DSQO~p~~_,T-,, RELA--1_,."ING TO_:.B-'_-i"."'" QMMetPh-O'..d'----.-TBl" Prot~COI:------~~~~¡

. - - . rU ----_._._-------__...._-
ORIGINAL DOCUMENT SPECIFICATIONS:

Entries that are earmarked for change in this amendment are presented as bold. underlined. and
italicized in (iiLQrgi.qFont

1. Address

Address of Sponsor's Representative:

Battelle SSQ King Avenue
Columbus, Ohio 43201-2693
Ph: (614) 424-3564
FAX (614) 458-3564
Eniall: houchensdlQbattelle.org

2. Amending Table 2 with methods.

_Atrz
SuP6cchem

Servce
1912-24-9
328-13i:l\
:¿ 97% per

mf.

TABLE 2
Test Substance S ecifications:
OIBzAt i;icofol Fenrl

SupelooChe
Se!y~._.

___tì0168-88.9
LB301-1238
¿ 97% per

mf.
99%

4-Nonq) Proclz

Sigma/Riedel

67747-09-5
2226X

? 97% per
mfS,.

99.5%

Sigma/Riedel

115-32-2
4076X

¿ 96.5% per~
96.5%

Aces Organic

84852-15-3
A0192712
:? 97% per

mfg.

98.5%

0.1 M 0.0 M 0.1 M I 0.1 M
--_.~_..-----_.. .~-

14 days 14 days ¡ 14 days

0,1 M 0.1 M

14 days
14 days 14 days

0.1 M 0.01 M 0.1 M 0.1 M 0.1 M 0.1 M

Carl'i!Ir,(\Ihlcle) 100% 100%
" ,,' ,,', DMSO DMSO

At1artMiIPiøthod' ,11" i:~r,.1
llÅ.~7'Q Be Amended' --, ~ ,-~_..-

100% DMSO 100% DMSO

X!J-!__. TlJA

100%
DMSO
TIM

100% DMSO

- 11 __I

DATE: March 16. 2005
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AMENDMENT NUMBER: A-I

Pago2013

3. Revision of records archiving locatìon.

The protocol, any amendments, all records and the final report generated as a result of this study will
be :tnUtspot'tedtQ and inaintainedin the EDSP Data Coordilliti01! Ccntei:.ior arcliival
P..rp.QS at.JQowip(f adc~ril
EDSPl2,tltl1 Coo.iation Center
Battelle Columbus Operations (1;NL
IiO,. Kina Ave
Colwnblts" 01l4'~2Ql

AMENDMENTS:

1. Address

Address of Sponsor's Representative:

Battelle 505 King Avenue
Columbus, Ohio 43201-2693
Ph: (614) 424-3564
FAX (614) 458-3564
Email: houchensd(Qbattelle.org

2. Table 2

TABLE 2
Test Substance S ecifícations:

At~~ 'DiBzAnt 'DleoloJ - Fenrl 4.NonlD
'SupelcChem" '--Si'gm--~a .' Sig' 'm-,' R,'e' d"'.' i supeicoQ;em Aò' 0 a i
.$erJce! . . dl Serca. ,QS rg J1 cs

1912-24-9' 53-70-3 115-32-2 6Q168-88'~~15.3
32§-137A.1.!36C2, 4076X LB301-1236 A0192712
:? 97% per :? 97% per:? 96.5% per :? 97% per :? 97% per

n-l . '.. mf9:. mf . ,.--f . !!,_
98% 97% 96.5% 99% 98.5%

. Proclz I

s, igmWRiedel I

67747.09-5
2226X "

~ 97% per--9.
99.5%

0.1 M 001M . 01~M
14 days _ _t days 14 days

O.OlM 0.1M 0.1M

0.1 M 0.1 M

14 days
14 days 14 days

0.1 M

100%
DMSO

EDSP,G2.020

100%
DMSO

EDSP.G2..20

100%
OMSO

EDSP.G2..25

100% DMSO

0.1 M~0'1 M
~.-.,.-._,-_._- M_____c.____.

ri:lü 100% DMSO
I EDSP.G2:022 . __ EDSPH4021 JEDSP.G2..20

3. Archiving location

The protocol, any amendments. all records and the final report generated as a result of this study wil
be maintaIned on a temporary basis by the Chemical Repository Study Director al the Marine

DATE: March 16. 2005
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Research OperatiOns facility in Sequim. WA unti the study is completed and the records are
transferred for archival purposes to:

PNNL Records Management
540 Fifth Street
Richland, WA 99352
PH: 509.375.2340

REASON FOR CHANGE:

1. The street address of the Battelle facilty in Columbus was entered incorrectly in the original
document.

2. The methos were not completed when the protocol was wrilten - this amendment incorporates
the recently documented methods into the protocol.

3. The loction of storage for the protocol. amendments. records. and final report was incorrectly
identlfied in the original protocol document

Approval:

"' Date -5 -c~~'-C5Work Assignrnenl Leader

Study Director
Date t -I - 05

11-1/05-

1;%s-i
V~~~-

3 - ( 8 - 05

EDSP QA Representative
Date

MSL Laboratory Director
Date

EDSP Program Management
Date

EDSP Battelle QAM
Date

DATE: March 16, 2005
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PROTOCOL AMENDMENT
STUDY NUMBER: EDSP.416.01
AMENDMENT NUMBER; A-2

Page 1 of 1

ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT

JìIYDY.t!YMBJê.R; E!2.SP.41Q:'!_ _==TE: M~3,2005 ____"__._~

~~N-&§~~t~~t~~~ .--~=t~I~~~~~h~~O~i~~~~~:~~====-
! ~~~;;~~~:~~~~~':~=:l-i------------

land 4'17_""'~'~_~_i-._"___..__,"____,.
AMENDMENT RELATING TO:

:U:=. QAP-E-==-- ""._" -. ,QMP--~ .ß Protoi;OI---_="Ü~PS9P_--___.._.__31~thod___~,~_____~
ORIGINAL DOCUMENT SPECIFICATIONS:

o Substance purity wil be verified using HPlC, GC/MS or GC/FfD as appropriate, and should be
within +3% of the value provided on the Certificate of AnalysIs by the manufacturer. To use
substances with valUes that fall outside this +3% range or are less than 95% pure. written pre-
approval must be secured from the designated EPA work assignment manager.

AMENDMENTS:

Delete the experimental section regarding substance purity.

REASON FOR CHANGE:

The Protocol was originally prepared as a standard GLP study where purity verifícation is a routine
test parameter. According to our study fìe, on September 21, 2004, EPA Work Assignment Manager,
Gary E. Timm, directed the Battelle Work Assignment Leader (Dr. Jerry Johnson) to cary this study
out without the standard purity verification, relying on the stated purity provided by the manufacturer.
This parameter was removed from the study objective section and the report section but inadvertently
left in the experimenial section of the protocol.

Approval:

Wmk A"',om.,Il."" C';¡;.L- ,

Study Director __~_
EDS? QA "'P,"eo"ti~ ~ Z:--

MSllaboratory Director __ _"_
EDSP Program Management 4. ¡Z ~..~

(,ic,~ )j PaL¿cL
'-

Date s -(, - 0 5

Date cl 3'- 05
Date % h/oi;

iDate V~
Date _ . oS y, ()J~

c-~Date 5 - 4- .. 0 ')
EDSP Battelle QAM

cc: Send final approved copies to:
MSl QA Manager
EDSP Battelle QAM

DATE: March 16. 2005
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STUDY NUMBER: EDSP.416-01
AMENDMENT NUMBER; A-3

Page 1 of 2

ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT

STUDY NUMBER: EDSPAli).01
AMENOMENT NUMBER: A-3
NOTEBOOK NUMBER NIA
-'-ITLE OF STUDY: Anålyils ofTesl Substances
for Work A~n-inents 4-16 ~nd 4-1.?__"__"____
QAPP/PROTOCOL ID: Work Assignment 4-16
and 4-17

AMENDMENT RELATING TO:QAPP'-
SOP

DATE: August 15,~_____.
WAUSTUOY OfRl:CTOR:
JerN JOhh~nlMlthaelCobb ---.~~==~i

~J~ Protocol..
OMP
Method

ORIGINAL DOCUMENT SPECIFICATIONS:

Entries that are earmarked ror change in this amendment are presented as bold, underfìned, and
itafìcized in GeoraiaFont

Amending Table 2 wilh correct method numbers.

Atrz
SupelcoChem

Serv
1912-24-9

_ 328-137 A

" 97% per
mf _

98%

TABLE 2
Test Substance Specifi~ations:
DiBzAt Dicofol Feprl
Sigma Sigmaledel Su~~~em

115-32-2 60168-88-9

4076X l8301-1238
¿ 96.5% per ¿ 97% per
mf. m~.
96.5% 99%

4-Nonll Proclz.
Aaos Organics Sigma/Riedel

. 67747-09-5

2226X
¿ 97% per

llL_
99.5%

0.01 M 0.1 M 0.1 M 0.1 M 0.1 M

14 days 14 days 14 days 14 days 14 days

0.01 M 0.1 M 0.1 M 0.1 M 0.1 M

100%
100% OM SO 

100%
100% OMSODMSO DMSO

EDSP.G2~25 ED.YP.G2-QfI'l ~=
1W.Y1'.H4,Q~!022

DATE: March 16. 2Ò05
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Page 2 of 2

AMENDMENT:

Table 2

Sigma Sigma/Riedel

¿3-70-= 115-32-2.-~~--~-
;, 97% per ;, 96.5% per_mf. mi .

97% 96.5%

TABLE 2
T~st Substan£!~crfications:_._ _.__.-.'.~ ~_. ..-.Pr..o...Elz_--__--i
_ DiBzAJ D1cof2L Fenrl 4-NonCl __

s-~¡ik.ocii-e ------.--.
Se~co A","" Ûfganic Sigma/Riedel

60168.88-9 84852-15-3 67,747-09-5

L8301-1238 AOJ92712 2226X
;, 97% per ;, 97% per ;, 97% per

-~._. - --fIL_ .--9-'__
99% 98.5% 99.5%

O.lM I 0.1M ¡

14 days 1~
0.lM1

100% 100%.DMS~l
DMSO

EDSP.G2-p24 EDSP.H4-023 J

0.01 M 0.1 M 0.1 M

14 days 14 days 14 days

0.01 M 0.1 M 0.1M
100% 100%

100% DMSODMSO DMSO
EOSP.G2-C22 EDSP.G2-P5 EOSP .G2.022

0.1 M

REASON FOR CHANGE:

1. The methods were Incorrectly identified by method number when entered into Table 2 when
generating amendment 1 to the protocol - this Current amendment Incorporates the correct methods
numbers Into the protocol.

Approval;

Work Assignment Leader

MSL laboratory Director

EDSP Program Managomentf.L Ð\lid. ~~

EDSP Battelle QAM Qk-\;" J. nOD .teLL

Date 8- /e, -0.5

Date ii'- /6_ n c:

Date 8/ lT(OS-

Date f1h-ýCr..
Date 8-/(,-05
Date 3-(t,-05

Study Director

EDSP QA Representative

cc: Send final approved copies to:
MSL QA Manager
EDSP Battelle QAM

DATE: March 16. 2005
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EDSP Protocol Devialion Number EDSP.416.01-D1
Page 1 of 2

ENDOCRINE DISRUPTOR SCREENING PROGRAM DEVIATION FORM

r STUDY NUMSËk EDSP.41Š:o--"'-'

-OE\lIÃtTó,lfNUMBER: ÈDSP.416-01..01

WAU CHEMicAL REPOSIT6RY STUDY-
DIRECTOR: Jerry Johnson/Michael Cobb for
WA4-16
Date: 07/22/05

ìlTLE-OF.STUDY: Analysis of Test
Substances for Work Assignments 4.16
and 4-17

EDSP Study Number. EDSP.416-01

DEVIATION RELATING TO:MPP ~MPSÓP . l~~.

DocumeIit deviãted from: ProtoCòi---

EDSP.416.01

-~~i -1
... ... Miscell§.neous DocumaDtatiori

ORIGINAL DOCUMENT SPECIFICATIONS:

1. Data Analysis - Protocol EDSP.416-01
Data AnalysIs:
The stabimy data for the 14 day data point (average of lriplìcate determinations) for each of the six
chemicals will be compared to the average of the time zero point for each respecte chemical (initiation
of stabilty study). Percent variation from the zero point (Day 0) will be used to determine instabilty.

Acceptable stabiliy wil be defined as the concentration not degrading more than 10 parcent from the
Day 0 concentration determinatìon, which wil allow the amount of time that can pass to be determined
after preparation of a formulation before a formulation prepared at 100% of the target degrades to
wîthin 90% of the target.
2. Lot number specified for Fenarimol- Protocol EDSP.416-01
Table 2 indicates the lot of fenarimol employed for the study would be number L8301-1238 with a
supplier purity claim of 98.5%

TABLE 2
Test Substance S clfcations:
OIBzt Olcofol Fonrl

SUpefcoChem
Servce

60168.£8-9
LB301-123B

Sigma

53-70-3
11613BC

;; 97% per
mf.
97%

Sigma/Riedel

115-32-2
4076X

" 96.5% per
mf.

96.5%

" 97% per mf9.

4-NonF Proc!z
OAcra 'cs SìgmaIiedelrii ni~L
84852.15-3 I 67747:Q9-5

A0192712 2226)(
" 97% per ¿ 97% per mfg.

mf.
98.5% 99.5%

0.1 M 0.Q M 0.1 M

14 days 14 days

0.1 M 0.Q M 0.1 M

100% DMSO 100% DMSO 100% DMSO
EDSP.G2-020 EDSP.G2-020 EDSP.G2.025

mi%

0.1 M 0.1 M 0.1 M

14 days 14 days 14 days

0.1 M 0.1 M 0.1 M
100% OMSO 100% DMSO 100% DMSO
EDSP.G2..20 EDSP.G2-022 EDSP.H4.021
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DEVIATION:

1. The stabilty data for each data pOint(average of triplicate determinations) was compared to the
nominal concentration of the stabilíy solutions prepared at the beginning of the study. Percent
variation from nominal was used to determine stability. Acceptable stability was defined as the
concentration not varying more than 10% from the nominal value.
2. The actual lot number for the fenarimol employed in the study was LB325-134C with a supplier
purity claim of 99%

REASONIIMPACT:

1. Analyst fallowed typical method used for monitoring stabJlty in previous studies (stability variation
relative to nominal) rather than the original approach described in the protocol.
2. The Protocol was written in December and January (2004-2005) when the received the first order or
fenarimol. The fenarimol received was lot number LB301-123B. but it was a partial shipment with the
remainder of the shipment on backorder. When the backordered material arrived in January, it was
from a second lo\, number LB325-134C. The material from (ot LB301-123B was returned for
replacement with a single lot number, but the protocol was not amended with the change.

PROPOSED CORRECTIve ACTION AND SCHEDULE FOR COMPLETION:

None, beyond this documentation.

ACTIONS TO PREVENT RECURRENCE:

1. Insure clarity with analysts on precise contents of protocol prior to start of stUdy and track that the
protocol is followed throughout the study.
2. Implement appropriate protocl amendments on a timely basis.

Approval:

Wor. Assignment Leader i. ~)1~.. . -
Jerr Johnson, Ph.D..

Study Director
Michael Cobb

EDSP QA Repre",,,,,,, '11"'1 f tJ~
Mary Lynn

~ ~ L.
E.DSP Program Management /ó/ r ;J~.

David Houchens, Ph.D.

(h~ cf PLOLtÜCk

Date 7 -.U' -05

Date p- Ll- 01"-

Date r/IŠlO')

Dale l /Irq/a $'

Date '?A;I.r,

Date 7-)g-t8

MSL Laboratory Director
Dick Ecker

EDSP Battelle QAM
Terri Pollock

cc: Send final approved copies to: MSL QA Manager, EDSP Battelle QAM

2
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EDSP Protocol Deviation Number EDSP.416-01-D2 Page 1 of 2

ENDOCRINE DISRUPTOR SCREENING PROGRAM DEVIATION FORM

¡ STUDY NÙMEfEFF.Eõsr.416-Or------.I' ¡ EDSP Chemical Rë-positoryWOrk

¡ I Assignment Leader/Study Director: Jerry
! I Johnson/Michael Cobb

DEVIATION NUMBER: EDSP.4-416-01-D2 1 ¡ Oate: 10/12/05-------:j-- -- --

- TITLE OF Protocoi:Än-aiysïš.-õfTest------- --h5õëû-meni-fe-viated from:-Pftõêo_i

Substances for Work Assignment 4-16 and EDSP.416-01
+17
DEVIATION RELATING TO: ------------1j QAPP QMP __l~l Protocol

! SOP ME:lt!~_~_____~_.JLL_.. Mí.~.£~K'!eol!~9ocumentation I

ORIGINAL DOCUMENT SPECIFICATIONS

ExperImental Design

Third bullet point under the Experimental Design section of the protocol: Stability test solutions
- Stabilty testing will be carried out at the stock concentration level (as specified in Table 2) in
sealed. amber glass bottles, stored refriQerated at approximately SoC. A single sample will be
analvzed on the dav of preparation (Day 0) and after 14 days of storage.

DEVIATION

1. Stabiliy samples for atrazine, dibenz (a,h) anthracene, fenarimol and prochloraz were stored
at room temperature and not refrigerated at approximately SoC.
2. One set of samples was analyzed the day following sample collection.

REASONflMPACT

1. Technician error in settng up the study and incorrect storage conditions for the stabilty
samples for the aforementioned chemicals. Room temperature storage is generally considered
a more rigorous test of stability than refrigerated storage. The fact that the samples were stable
at room temperature suggests that samples stored refrigerated would minimally be as stable.
No negative impact.

2. Samples generally are set up on an autosampler and allowed to run unattended. In this
instance the run was set up to run overnight. upon inspection the following morning, it was
noted that the run had failed due to a CCV outside acceptable limits. Using the same set of
samples. maintenance was performed and the GC was restarted and the run was allowed to
complete. All QC requirements were met in the 2"~ run and the stability samples were within the
allowable window. No impact to the data.

PROPOSED CORRECTIVE ACTION AND SCHEDULE FOR
COMPLETION;

None beyond this documentation.
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EDSP Protocol Deviation Number EDSP.416-01-D2

ACTIONS TO PREVENT RECURRENCE:
Page 2 of 2

1. A semi-annual currency training session for all Chemical Repository (CR) personnel will be
scheduled by the CR Study Director. During this training. all SOPs relevant to the trainee will be
reviewed.

2. The GC system periodically malfunctions or is in need of unscheduled maintenance.
Although the incident of these occurrences is rare, it is the reason that QNQC samples are run
with the analysis. If instrument malfunction reoccurs, a deviation will be written.

Approval:

~. Date /o-li.- 0$

Date / tJ _ 7 1- .~ ç-

EDSP QA Representative
Mary Lynn

Date /!J It-I/o ;;, I

flÂ~flv Date
'J/ 0 c-¡ n t-

Il? l)?;Ø r

MSL Laboratory Director
Dick Ecker

EDSP Program Management
David Houchens, Ph.D.

C~L ~C(~

Date

EDSP Battelle QAM
Terri Pollock

Date 10- Itt.QS

cc: Send final approved copies to: MSL QA Manager, EDSP Battelle QAM

2
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ENDOCRINE DISRUPTOR SCREENING PROGRAM DEVIATION FORM

STUDY NUMBER: EDSP.416-01

--l-EDSP Chemical RepoŠiory Work
Assignment Leader/Study Director: Jerry

. Johnson/Michael Cobb
í Date: 12102105

I

Document deviated from: Protocol
EDSP.416-01

DEVIATION NUMBER: EDSP.416-01-D3

TITLE OF Protocol: Analysis of Test
Substances for Work Assignment 4.16 and
4-17
DEVIATIOÑRELATING TO:

~~~~p !:-- -l (Xl Protocol ________._
~od -~---.. ;_. .. Miscellaneous Documentation

ORIGINAL DOCUMENT SPECIFICATIONS

1. Protocol Deviation EDSP.416-01-D1 stated that: 'The actual lot number for the fenarimol
employed in the study was LB325-134C with a supplier purity claim of 99%."
2. Under the Experîmental Design section, the protocol stated:

o Substance purity wìll be verified using HPLC, GC/MS or GC/FID as appropriate, and
should be within :t3% of the value provided on the Certificate of Analysis by the
manufacturer. To use substances with values that fall outside this :t3% range or are
less than 95% pure, written pre-approval must be secured from the designated EPA
work assignment manager.

Protocol Amendment A-2 states: "Delete the experimental section regarding substance
purity."

DEVIATION

1. Protocol Deviation EDSP .416-01-01 incorrectly identified the fenarimollot number. The
correct lot number is 325-134C.
2. The Amendment indicating that the purity determinations should be deleted from the protocol
instructions was written after the purity determinations were already carried out. The
stabilty/purity report will include purity results.

REASONIIMPACT

1. The LB lelters used in front of the lot number in the deviation were based on their use as part
of the lot number in correspondence from the supplier, but are not included on the test
substance bottle or on the certificate of anaiysis. No negative impact.

2. The Work Assignment Leader indicated in a communication prior to start of the study that
purity determination would not be required. The Work Assignment Leader was not a required
signature on the protocol, and the purity determination instructions were inadvertently included
in the protocol per standard GLP requirements. The purity determinations were carried out as
specified in the protocol at the lime of the analysis. No impact on validity of study.

PROPOSED CORRECTIVE ACTION AND SCHEDULE FOR
COMPLETION:

None
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ACTIONS TO PREVENT RECURRENCE:
Page 2 of 2

The work assignment leader will receive a copy of all protocols for review prior to approvals.

Approval:

Work Assignment Leader
Jerry Johnson, Ph.D.,

~
Study Director

Michael Cobb

EDSP QA Representative
Mary Lynn

'f1wr k'
d.7J ~¿,~-,MSL Laboratory Director

Dick Ecker

EDSP Program Management W I- ~
David Houchens, Ph.D. ,

(~'kIA~ ;:0QJ ,~)L~
EDSP Battelle QAM

Terri Pollock

Date 1.1-~-c.5

/'
Date ri/(2-o;

Date /:2/ 8'lo~
,

Date /'Z/f / /' S

Date I2-Ä~ r

Date p. -~-O\

cc: Send final approved copies to: MSL QA Manager, EDSP Battelle QAM
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EDSP Study Number: EDSP.416-01

APPENDIX C
EDSP .416-01 Analytical Methods

Four method documents are included for analysis of the test substances shown in Appendix E:

Test Substance
Atrazine
Dibenz( a, h)Anthracene
Fenarimol
Prochloraz
4-Nonylphenol
Dicofol

Method
EDSP.G2-022-00
EDSP. G2-022-00

EDSP.G2-022-00
EDSP.H4-023-00
EDSP.G2-024-00
EDSP.G2-025-00

These documents were the methods originally developed, validated, and utilized within the
Chemical Repository for the generation of the study results documented in this report.

NOTE: Since all 4 methods utilize the same 6 data collection forms, for this document, the forms
are only provided at the end of the first method to minimize duplication.
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Battelle
The Business of Innovation

Marine Sciences Laboratory

EFFEC'TlVEDATE: 2-7-05

Method # EDSP.G2-022-00

Battclle Pacific Northwest National Laboratories
Ma1í'ne ciel1c~ Laboratory

/. llN~\ 5J. '#
ANALYSIS OF A TRAltNE, DIBENZ (A,H) ANTHRACENE AND

FENARIMOLtlN DIMETHYL SULFOXIDE USING GC WITH FID

'W~j/,Ç DETECTION

_~~~rovals:

AUTHOR:
Tim Fortman :1~ 'l Á ;; -7-ôS

_____.___ Signafu,,:__

TECHNICAL REVIEWER:
Rebecca Woo ~-~

- Slna/77 __ ___~ __ Date

i~ I .z/1-/0~
_,____,.,~~:_,' L_~-__ Signf!!;;;~:--_-,~d=---Q~~::.-': -'-

¿ 1'1 (oS

CHEMICAL REPOSITORY
DIRECTOR:
MiSliil~_ç2bb

l__._...

(Q004 Battelle Marine Sciences Laboratory
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ANALYSIS OF ATRAZENE, DIBENZ (A,I1) ANTHRACENE AND l"ENARIMOLE IN
DIMETHYL SULFOXIDE USING GC WITH FID DETECTION

1.0 SCOPE AND APPLICA TlON

/l~, Á, (ThiS met~od describes the determination of Atrazìne (CAS# 1912-24-9), Dibenz (a,h)r l vW~r Anthraqi (CAS# 53-70-3) and Fenarimo~ (CAS# 60168-88-9) in Dimethyl sulfoxide using GC

r LIi/ with FID getection. The method was developed for use in the analysis of Atrazìne, Dibenz (a,h)

''Í~ AnthraGie and Fenarimo¡. for the EDSP program.

2.0 DEFINITIONS

Initial Calibration Verification
(ICV)

A standard made from a neat material different from the
matenal used to make the calibration standards. Used
to verify the calibration solutions. If none are available,
a 2nd standard from the same neat material is
acceptable.

Continuing Calibration
Verification
( CCV)
Internal Standard (IS)

A mid level calibration standard run after every 10
samples to ensure the instrument is in calibration.

A compound in solution added to every sample to
adjust for variation (the internal standard is also in the
calibration solutions).

3.0 RESPONSIBLE STAFF

ResearcherlTechnician - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verification
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4.0 ANALYSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 g
Gas chromatograph (Agilent 5890 or equivalent) with an FID (Flame ionization
detector) and an autosampler.
J+W DB-5 30m X 0.25 mm XO.25 um film thickness GC column or equivalent.
Dichloromethane, GC-MS grade or belter. e.
Atrazine (CAS# 1912-24-9), Dlbenz (a,h) Anthrai;e (CAS# 53-70-3), Fenarimoji ~~
(CAS# 60168-88-9) and 5a Androstane, (CAS# 438-22-2)(98% purity or better. i;/ý'c.í1.8 ml autosampler vials 'Í'/''
25,50 and 100 ml amber glass bottes.
Helium for carrier gas, Hydrogen, Breathing Air and Nitrogen for Fro flame.
Softare for collection of data from FID detector, Varian Star Softare, verso
6.2.
Variable posìlive displacement Pipettors, to pipette 0.1 ml and 0.010 ml.
Varity of voJumetnc:.f~s. ..'
VOIUllI,liIe Misfts ßrO/~~ l"lP'
Dimethyl SUlfoxide lJ"ltii /0

4.2 GC conditions

4.2.1 The GC should be set up as per manufacturer specifications, for the system
presently in use, the carrier gas pressure is set to 18 PSi, split vent at 89 mVmin,
septum purge set at 6.9 mllmin. The FID (flame ionization detector) gasses are set
at; air, 300 mlfmin, hydrogen, 46 mlfmin and nitrogen at 43 mlfmin.

4.3 Calibration Solution

4.3.1 A 5 point curve is used to calibrate the GC over a range that will bracket the
concentration In the stabìlty tests. To start a stock of all chemicals to be included
in the calibration are made at a concentration of about 1 000 ugfml. -0.05 grams is
weighed into a 50 ml volumetric flask and diluted to the mark with
dichloromethane. Record exact information on the organic standard preparation
form (attachment 1) and give the solution a unique identifying labeL. Pour the
solutìon into an appropriate size amber vial with a Teflon lined lid. Stability of the
calibration solutions should be verified at the end of the test, by the analysis of a
new (freshly made) solution made from the neat maJerial and compared to the
calibration solutions.

4.3.2 An internal standard is incorporated with this analysis. The chemical 5 a
Androstane is used as the internal standard and a -1000 ug/ml solution is made as
described in 4.3.1.

4.3.2 Serially dilute the solution made in 4.3.1 to make standards ranging from 0.5 ugfml
to 100 ugfml. The internal standard should be the same concentration in all the
standards, for this series of solutions, 50 and 100 mt. volumes are used for each,
so 1 ml of the 1000 ugfml internal standard solution is added to the 50 ml vol. flask
and 2 ml to the 100 ml vol. flask for a target concentration of 20 ugfml. ThIs
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calibration targets these concentrations; 0.5 ug/ml, 1 ug/ml, 5 ug/ml, 20 ug/ml and
100 ug/ml. Include all information in the standards preparation form (see
attachment 1).

4.4 GC Setup

4.4.1 The GC equipment has the following components, an autosampler, GC oven,
detector (FID) and a data collection system. The autosampler is set to inject 1 ul
and the injection port is set to 285 deg. C. The oven conditions are; initial temp.
100 deg. C., hold for 1.5 min., ramp at 15 deg. per minute to 320 deg. and hold for
10 min. The FID gasses are described in section 4.2.1, the detector temp. is set at
320 deg. C.

4.4.2 The GC is set in the splitless mode and the split vent valve is opened at 2.5
minutes. Split vent and septum purge settings are listed in seclion 4.2.1.

4.4.3 The column used is a J+W DB-5 30M X 0.25 mm X 0.25 um film thickness. Flow
thru the column is controlled by the head pressure which is sel at 18 PSI (see
section 4.2.1 ).

4.4.4 The FID detector conditions are described in section 4.2.1. The conditions on the
present system are controlled by valves set up for the detector, the supply gasses
are sel up as follows, Hydrogen pressure, 21 PSi, Air pressure, 58 PSi and
nitrogen pressure 34 PSI.

4.4.5 The data system used is Vanan's Star softare, version 6.2. The system is set up
to start automatically with the ihjection of the sample. The run time is set to 25
minutes. Bunch rate is set to 8 and signal to noise set at 100. Different data
systems will employ different nomenclature for the same settings. see softare
manuals for information on how to optimize the software.

4.4.6 The system used is composed of several different components from different
manufacturers. The method printouts wil only contain information pertaining to the
calibration and quantitation of the unknowns, in order to ensure that the conditions
used are recorded, an EDSP GC Analysis Form should be filed out (attachment 2).
Also, much of this information should be included in the "noles' tab on Varian Stars
method.

4.5 Analysis

4.5.2 Prior to the analysis of any samples linearity must be demonstrated. A 5 point
CUNe is run (minimum of a 4 point CUNe is needed), the 0 point not considered a
calibration point. An r value of grealerthan 0.995 is necessary before analysis
can begin.

4.5.3 Once the calibration is done, if possible it must be verified with an initial calibration
verification sample (ICV). An independent solulion is made using a different lot of
the WA 4-16/17 chemicals when available, if not, use oflhe eXisting lot is OK.
These solutions are diluted to the proper concentration so that it is within the
calibration range. This solution is run and the value oblained should be within 15%
of the expected value.

4.5.4 After the calibration is verified, a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within 15% of the expected value. A CCV should be run after
every 10 samples.

,.8,5 Aliloflk 6Aoiild b~..with each (;omplj~f-aÇh
(!jIl:tiOtL For &Xj'IA if 0 ~f sample i~ takerriltJ. -tfi

1110" (it tll¿1"'l ,/

ý\Çl. t~ 11 ¡1.J~ I ~
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4.5.5 A blank should be prepared with each sampling. A blank is prepared for each
dilution. For example if 0.005 ml of sample is taken and diluted with the
dichloromethane, a blank using 0.005 ml of dimethyl sulfoxide is treated as the
sample. The blank should be ~ 3X MOL.

4.5.6 Method Detection Limíl (MOL) is determined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabílty solution.
This is done 7 times and the MOL is the students T (3.143 for 7 replicates) times the
standard deviation of the seven replicate runs. An MOL should be penormed prior
to the analysis of any sample. Samples with no peak or less than the MDL wil be
reported as the MDL and flagged with a 'U.4.6 Purity j 11//

11t) 11O ~
4.6.1 The confirmation of purity is a required component of EDSP studies per the

Chemical Repository (CR) QAPP (Verj/01/07/05). Purity analysis will be
penormed unless the CR is instructed not to do so by the sponsor (EPA) due to
technical or budgetary reasons. The Chemical Characterization SOP# MSL-R-009-
00 has additional information. Purity is determined by running a solution of the
material that is at or near the top of the demonstrated linearity of the system. The
solution contains only the chemical of interest, no internal standard or other
chemicals, dissolved in dichloromethane. This solution is injected onto the GC and
all the peaks in the chromatogram are summarized. The peak corresponding to the
chemical of interest is then compared to all the other peaks and the purity is the
area of the chemical peak divided by the sum of the total area in the chromatogram
(presented as a percentage). A blank dichloromethane is run prior to the purity run
and the peaks in the purity run that correlate to peaks in the blank run are
eliminated from the calculation (this includes the solvent peak). This purity should
be 98% or greater and should compare favorably to the purity from the vendor. See
example purity form: attachment 3.

5.0 STABILITY AND FORMULATION VERIFICATION

5.4

5.1 Stability for WA 4-16 and WA4-17 chemicals is to run for 14 days. Stabilty is prepared by
weighing an aliquot of each chemical into 10 milliliti-~;;tljrll~!tiiLSl1foxide and storing the
solution in a 30 milliliter amber botte (attachment fP T1ucf~âflitfor't~e stabilty are
contained in the Study Protocol. Target concentration is 0.1 M, for Atrazine, 21.6 mg/ml,
Fenarimole, 33.1 mg/ml and 0.01 M for dibenzo (a,h) anthracine or 2.78 mg/ml. Sampling
and analysis will be done 2 limes over the course of the stabilty study.
Sampling is done by removing an aliquot of the sample and diluting it into
dichloromethane with an aliquot of the internal standard. For solutions at 0.1 M, 0.005 ml
is added to a 5 ml volumetric flask along with 0.1 ml of the internal standard (1000 ug/mJ 5
a androstane) and diluted to mark with dichloromethane. An aliquot of this is placed into a
a 1.8 ml autosampler vial for analysis. For the 0.01 M solution, 0.025 ml is placed into a
1.8 mL autosampler vial with 0.02 ml of the internal standard (1000 ug/ml 5a Androstane)
and 0.955 mL of dichloromethane. The vials are capped and are ready for GC analysis.
For an example of the form used fW the ~-i3!bility preparation and sampling see
attachments ~ 5. ¡.,J? --/¡f 7J1¥yD/
Samples should be analyzed on the day of sampling, but if this is not possible, samples
should be stored at 4 deg. C. until analysis. If samples are not analyzed on the day of
sampling, the actlial analysis date and storage conditons shall be documented.

5.2

5.3
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5.5 Stability solutions are stored in the same conditions as the neat materiaL. For this study,

all are stored at room temperature.

6.0 DATA ANALYSIS AND CALCULATIONS

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. Intemal standard calculations will be performed. All calculations will be done using
Varian's Star chromatography softare, version 6.2. This softare allows the input of a
multiplier. so that any dilutions wil be included with the software calculations. For
example. for Alrazine stability, 0.005 ml of the 10 ml sample solution is diluted to 5 ml, a
multiplier of 1000 is used so that the output from the softare wil give values that reflect

the concentration in the diluted solution. Calibration curve fits can be set to either linear or
non-linear (quadratic fi), past experience indicates that even though the calibration mees
linearity critena, the quantification is improved with a non-linear fit.

6.2 Prior to the tabulation of the data. each chromatogram and report pnnted by the softare
wil be initialed and dated for GLP compliance.

7.0 QUALITY CONTROL

7.1 A blank is prepared with each sampling, this blank is dimethyl sulfoxide processed
_.J l . identic,.€IlY to the stabilty solution. If background levels are suffciently high (i.e., greater
/ì~~r l thanßl MOL), this value may be subtracted from the values obtained for samples

"it"~ analyzed with that batch. Processing of these samples is very straight forward. therefore

A'. spikes are optional.é- t7.2 An initial calibration verification (ICV) standard will be analyzed following the calibration
curve. This ICV is made from a second source when available. but if a second source is
not available. the same source is used. Continuing calibration verification standards
(CCVs) will be analyzed after every 10 samples. A CCV is a mid point calibration solution.
If CCV vanation exceeds a 15% difference from expected, samples wil be re-run with
acceptable calibration cnteria.

7.7 An internal standard is added to each sample, recovery of this intemal standard should be
¿80%.

8.0 SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:

. Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure; Staff should demonstrate proficiency in the process prior to
penorming the work. Documentation of training wil be performed in accordance with
MSL-A-006, Matine Sciences Laboratory Training.
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10.0 REFERENCES

MSL-A-006 Marine Sciences Laboratory Training

MSL-Q-007-04 Procedure for Determìning Method Detection Limits

Federal Register (CFR Part 136 Appendix B).
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Table 1. Summary of Data Quality Objectives and Corrective Actions

Quality Control Sample Type Data Quality Objective ---Corrective Action
.._--~

(DQO)
-p,òcedural Siank Less than 3 x MDL Re-eldfacl and analyze sample balch. IIonelbalch batc can not be re-extaoted and

analy¿ed, "S" flg all samples thaI are In the
batch. Investigale source 01 blank
contamInatio.

CaUbratln curve accplabilit r' valu6S greater thn or €quallo 0.995 If r' value Is outside of crlleron. re.analye
calibration standards. If "is still oul.
peorm Instrenl maintenane and/or
remake calibratin slandards and terun
calibration semeles.

Inital calibration verfication (ICV) standard; + /. 15 % of !re value Re-líbrate. Must meetn~ in order 10one/tch continue erol1 sam .
Internal Standard Recoverv + / - 20 % of lrue value Ra-samele and rer
Cotinuing caÐbralion verification +/- 15 % oflrue value Re-run CCV. ir stilí not actable. re-
standards; calibtale and reanaly-.i alfeced samples.OM ever 10" saple analyed

Replicate sample precsion; lrplicates will Precision: 30%;'5 reta.live slandar If RSD or RPD Is I1t accplable. resample
be analyzed for slabilly. duplicate for in-lie deviation (RSD) or relative percel and realyze. If reanalysis data are stilí

deviation (RPD) not accptable. Ulan ". flg Ihe values.

Blank or Malix Spike and spike duplicate. +/- 20% or true value If recveries are unaccplable. ch ¡¡
one set per batch

spike SOution 10 ensure it has nol
degraded. also chec pipettes 10 ensure
they are deli~enng accrate volumes.

DQ is based on limited sample analysis as part of melhod development expence. and may require adjustment When more
experiene v.th the method is available.

Table 2. Dala Qulifier"

I U The analyte was deteded beow the MDL. Note; Samples with no peks are
reported as zero.

S Samples assodated wilh procedural blank t:taminatT';n~----'-'---

QC sample data that does I1t meet th 000 accëPiãií¡¡ly cnienoñ:--------

~- The dala are questiable.

D Sample dilut for analysis.(note: ths proedur ouUines the dilution of the
samples. dala will not be 0 flagged unless diluted oth thn Indicated in this
SOP)

-- ~'-.--~~-.=_"'~~.._.~=-,~___,._.=.,_._._=_.,..___'.~T.Y_~..~....~__~.__..~,

Addilonal data qualifier may be added as necesary.
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ANAL YSIS OF PROCHLORAZ IN DIMETHYL SULFOXIDE USING HPLC WITii UVNIS
DEn~CTION

1.0 SCOPE AND APPLICATION

This method describes the determination of Prochloraz in dimethyl sulfoxide (DMSO) using
HPlC/UVNis detection. The method was developed for use in the analysis of Prochloraz for
the EDSP program. The eluent used is an Acetonitrile/Water solution.

2.0 DEFINITIONS

Initial Calibration Verification
(ICV)

A standard made from a neat material different from the
material used to make the calibration standards. Used
to verify the calibration solutions.

Continuing Calibration
Verifcation
(CCV)

A mid level calibration standard run after every 10
samples to ensure the instrument is i,n calibration.

3.0 RESPONSIBLE STAFF

Researcherrrechnician - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verifcation

4.0 ANALYSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 9
High performance liquid chromatograph (Perkin Elmer 250 pump, with a
Gilson 294 liquid autosampler) with UVNis detector (Waters 486 detector) set
at wavelength 204nm.
Phenomenex Synergi 4\1 hydro-RP 80A 250 X 4.6.mm HPlC column Serial #
258206-4.
Acetonitrile, HPLC grade or better.
Dimethyl sulfoxide (DMSO), reagent grade.
Prochloraz, 97% purity or better.
1.8 ml vials
Autosampler vial for Gilson Autosampler.
Helium for sparging eluents.
Softare for collection of data from UV/Vs detector, Varian Star Software,
verso 6.2.
1lìter amber bottle with Teflon lined lid.
Variable positive displacement Pipettors, to pipette 0.005 ml.
47 mm glass fiter apparatus for fitration of HPLC eluent, i.e. Micro Filtration
System with 300 mL reservoir.
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4.2 HPLC Mobile Phase (Eluent)

4.2.1 The pump used is a binary gradient pump, one reservoir is filled with Acetonitrile
while the other is filed with 01 water, the 75:25 eluent is then made by
programming the pump to take 75% acetonlrile and 25% water.

4.3 Calibration Solution

4.3.1 A 5 point curve is used to calibrate the HPLC over a range that wil bracket the

concentration in the stabilty tests. To start, a stock is made at a concentration of
about 2000 ug/mL. Approximately 0.0500 grams is weighed into a 25 mL
volumetric flask and diluted to the mark with Acetontfile. Record exact information
on the standards preparation form (attachment 1) and give the solution a unique
identifyng label (include contents, date prepared, prepared by, work assignment
number). Pour the solution into an appropriate size amber vfal with a Teflon lined
lid. Stabilty of the calibration solutions should be verified at the end of the test by
the analysis of a new (freshly made) solution prepared from the neat material and
compared to the calibration solutions.

4.3.2 Serially dilute the solution made in 4.3.1 to make standards ranging from 20 ug/mL
to 450 ug/mL using a solution that wifl mimic the eluent, 75% Acetonitrile, 25%
water (use Mobile Phase Preparation form to document the preparation of the
eluent (diluen!J see attachment 2 for example form). Record all information in the

..stäïidärdsprepärätionform(seéättächmerif1 r.

4.4 HPLC Setup

4.4.1 The HPLC equipment has 5 main components, a pump, autosampler, HPLC

column, detector and data system. The pump is set up to pump at 1.0 mUmin.
The mobile phase (eluent) is purged using helium (Hz) for about 15 minutes prior to
running the system. The pump is primed as per instrument instructions and the
flow directed thru the HPLC system. The pump run time should be set to 13
minutes.

4.4.2 The autosampler is set up to inject 10 ul. A 25 ulloop is installed. See instrument
manual for setup details. The autosampler is then set to flush the contaminated
surfaces with Acetonitrle.

4.4.3 The column used is a Phenomenex Synergi 4¡. hydro RP 80A 250 X 4.6 mm

HPLC column Serial # 258206-4. Pressure limit on the column is 3000 PSi. adjust
pump so pressure limit wil shut the pump off prior to damaging the column.

4.4.4 The detector is a UVNis detector set to a wavelength of 204 nm. The detector is
attached to the data collection system by way of the analog output from the 1 volt
full scale (integrator) tenninal.
The data system used is Varian's Star software, version 6.2. The system is set up
to start automatîcally with the injection of the sample. The run lime is set to 13
minutes. Data is collected at 10 Hz. Calibration samples are run prior to analysis
and the software is used to calculate the unknowns. See software manuals for
setup.

4.4.5 This system is composed of several different components from different
manufacturers. The method printouts will only contain information pertaining to the
calibration and quantitation of the unknowns, in order to ensure that the conditions

Battelle Work Assignment No. WA 4-16/17 Page 80



EDSP Study Number: EDSP.416-01

EDSP.H4.023.00 Page 4 of 13

4.5 Analysis

4.6 Purity

4.6.1

used are recorded, an EDSP HPLC Analysis Form should be filed out (attachment
3). Also, much of this information should be included in the Unotes" tab on the
Varian Star method.

4.5.1 Solutions run on the HPLC should have similar composition to the eluent. For
example, the solution for Prochloraz has 0.005 mL of the solution placed into a 1.8
mL vial with 0.995 mL of the eluent. Using a transfer pipette, the solution is mixed
then transferred to a 1 mL autosampler vial designed for the Gilson autosampler.

4.5.2 Prior to the analysis of any samples, linearity must be demonstrated. A 5 point
curve is run (minimum of a 4 point curve is needed). An r value of greater than
0.995 is necessary before analysis can begin.
Once the calibration is done, if possible, It should be verified with an initial
calibration verification sample (ICV). An independent solution is made using a
different lot of the Prochloraz and diluted to the proper concentration so that it is
within the calibration range. This solution is run and the value obtained should be
within + (-1 0% of the expected value.
After the calibration is verified, a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within + (-1 0% of the expected value. A CCV should be run
after every 10 samples.
A blank should be prepared with each sampling. For example, if a 0.005 mL of
sample is taken and diluted with the eluent, a blank DMSOI using 0.005 mL is
treated as the sample. The blank should be .: 3X MOL.
Method Detection Limit (MOL) is determined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabilty solution.
This is done 7 times and the MOL is the students T (3.143 for 7 replicates) times
the standard deviation of the seven replicate runs. An MOL should be performed
prior to the analysis of any sample f~lfmetlifl30ii. Samples with no peak or
less than the MOL will be reported a the MOL and flagged with a "U.

f('a4~1 .., J (", i' j
r-141.r';'t. (¡f"f 'Jiv

fl;.f/~..¡k/¡1 ~t1t:: n". J l! pr
All EDSP studies require confirmation of purity unless a written waiver is received
from the EPA. The Chemical Characterization SOP# MSL-R-009-QO has additional
information. Purity is determined by running a solution of the material that is at or
near the top of the demonstrated linearity of the system. All the peaks in the
chromatogram are summarized. The peak corresponding to the Prochloraz is then
compared to all the other peaks and the purity is the area of the Prochloraz peak
divided by the sum of the total area in the Chromatogram (presented as a
percentage), A blank is run prior to the purity run and the peaks in the purity run
that correlate to peaks in the blank run are eliminated from the calculation. This
purity should be 97% or greater and should compare favorably to the purity from
the vendor. Note: the limitation of using a UVNls detector for purity is that one
cannot be certain that the impurities will absorb at the same wavelength. This
purity is an estimation. See example purity form: attachment 4,

4.5.3

4.5.4

4.5.5

4.5.6
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5.0 STABILITY

5.1 Stabilty for Prochloraz is to run for 14 days. Stability is prepared by weighing an aliquot of
Prochloraz into a 30 mililiter amber bottle wíth 10 millilters of OMSO (attachment 5). The
details for the stabílty are contained in the Study Protocol. Target concentration is 0.1 M,
or about 37.7 mg/mL. Sampling and analysis will be done.ftimes over Jhe course of the
stabilty study. 12 ~"'l4§/l1'¡R/

5.2 Sampling is done by removing an aliquot of the sample and diluting it into a solution
similar to the mobile phase. 0.005 mL of the solution is placed into a 1.8 mL autosampler
vial with 0.995 mL of the mobile phase (see 4.2.1). Using a transfer pipette. mix the
solution in the vial then transfer it to a 1 mL autoSámpler vial that works with the
autosampler.

5.3 For an example of the form used for the stability preparation and sampling see
attchments 5 and 6.

5.4 Samples should be analyzed on the day of sampling, but if this is not possible, samples
should be stored at 4 deg. C. unti analysis. If samples are not analyzed in the day of
sampling, the actual analysis date and storage condilions shall be documented.

6.0 DATA ANALYSIS AND CALCULATIONS

6.1 Prior to analysis of any Sámples. the instrment is calibrated with a minimum of a 4 point
curve. External standard calculations wil be performed. All calculations wilt be done
using Varian's Star chromatography softare, version 6.2. This softare allows the input

of a multiplier, so that any dilutions wil be included with the software calculations. For
example, for Prochloraz stabilty, 0.005 mL of the stock is diluted with 0.995 mL of eluent
and a multiplier of 200 is used so that the output from the softare wil give values that
reflect the concentration in the stabilty solution. Calibration curve fits can be set to non-
linear (quadratic fi) or a linear fit.

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the softare
wíl be initialed and daled for GLP compliance.

7.0 QUALITY CONTROL

A blank is prepared with each sampling, this blank is OMSO processed identically to the
stability solution. If background levels are suffcienlly high (ì.e., greater than 3 x MOL), this
value may be subtracted from the values obtained for samples analyzed with that batch.
Processing of these samples is very straight forward, therefore spikes are optional. Whenever
available, an initial calibration verification (ICV) standard (made from a second source. not the
same source as the calibration standards) will be analyzed follOWing the calibration curve.
Continuing calibration verification standards (CCVs) will be analyzed after every 10 samples. If
CCV variation exceeds a + / -1 0% difference from expected, samples will be re-run with
acceptable calibration criteria.
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Table1. Summary of Data Quallty Objectives and Corrective Actions

Quality Control Sample Type
-

Data Quality Objective" Corrective Action
(DQO) ~---..

I

Procedural Blank Less t/an 3 x MDL Re-extact and analyze sample balch.
one/batch If balch can not be re-extacted and

analyzed, "B" flag all samples t/al are
In the batch. Investigate sources of
blank contamination.

Cafibration curve acceplabìliý-m"" r values greater t/an or equal to 0.995 If r value is outside of cnterion, re-
analyze calibration standards, if ti is
still out, penorm instrument
maintenance and/or remak.e calibration
standards and rerun calibration
sam DIes. 

Initial caUbraon verificatin (ICV) + f -10 % of true value Re-caUbrate. Must meet DQO In order
~~q; one/a~".____ ""- to continue DrocesslnosamDles.

Continuing calibralion verification +/-10 % of true value Re-run CCV, if smi not accptable, re
standards; caUbrate and reanalye affected
one every 1011 samnle analvzed sam"les.
Replicate sample preision: trplictes Precision: 30% as relative standard If RSD is not accptable, resample
will be analyzed deviation (RSD) and reanalyze. If reanalysis data ere

stil not accetable. then ... flag the
values.

Blank or Matrix Spike and spike + / -15% of true value If recoveries are unacceptable. check
duplìcale, one set per batch ~e spike solulíon 10 ensure it has not

degraded, also check pipettes 10
ensure t/ey are delivering accurate

_ volumes.

000 is based on Iimiled sample analysis as part of melhod development experience. and may require adjustment
when more experience wit/ t/e met/od is available.

a

Table 2. Data Qualifiers'

U The analyte was"detecled below Ihe MDL. Note: Samples with no
peaks are reported as zero.

S Samples associated with proedural blank contamination. .

* QC sample data t/at does not meet t/e 000 acceptabilty crterion.

Q The dala are questionable.

Sample diluted for analysis. (note: this procedure outlines IhB
--

0
dilution of the samples, data will not be D flagged unless diluled
other than indicated in this SOP)

--_._-

Additional data qualifiers may be added as necessry.

8.0 SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:
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· Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should fírst read this procedure and conduct their fírst

analysis under the supervision of a staff member who has had previous experience
conducting the procedure. Staff should demonstrate proficiency in the process prior to
performing the work. Documentation of training wil be performed in accordance with
MSL-A-006. Manne Sciences Laboratory Training.

9.2 All staff should have received training in the handling of chemicals and the use of fume

hoods.

10.0 REFERENCES

MSL-A-006

MSL-Q-007-04

Marine Sciences Laboratory Training

Procedure for Determining Method Detection Limits

Federal Register (CFR Part 136 Appendix B).
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ANALYSIS m' 4-NONYLPHENOL (MIX OF ISOMERS) IN DIMETHYL SULFOXIDE
USING GC WITH FID AND MS DETECTION

.b~ if,..L k OJ'# .r~.5¿ - rT -0

J;~-f:: tv "-;,, #tJJ.a? fd . ôe 1- . i -,p :;~ r0'/l161.0 SCOPE AND APPLICATION

,.--.---_....-

This method describes the determination of 4-nonylphenol (
sulfoxide using GC with FID and MS detection. Stabilty and
done using the GC-FID, purity wìll be done on the GC-MS.

S# 104-0- / n Dimethyl

i ication of formulation will be

2.0 DEFINITONS

Initial Calibration Yerificatlon
(iCY)

A standard made from a neat material different from the
material used to make the calibration standards. Used
to verify the calibration solutions. If an alternative
source of material is not available, a 2" standard
prepared from the primary neat material is accptable.

Continuing Calibration
Verification
(CCY)
Internal Standard (IS)

A mid level calibration standard run after every 10
samples to ensure the instrument is in calibration.

A compound in solution added to every sample (except
purity sample) to adjust for variation (the internal
standard is also in the calibration solutions).

3.0 RESPONSIBLE STAFF

Researcherrrechnician - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verification
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4.0 ANALYSIS

4.1 Hardware and Reagents

'Balance capable of weighing to 0.0001 g
Gas chromatograph (Agilent 5890 or equivalent) with an FID (Flame ionization
detector) and a mass selective detector (agilent 5970 or equivalent) and an
autosampler.
J+W D8-5 30m X 0.25 mm X 0.25 11m ~iittiç!fess GCcolumn orequivalent 6~ti _ 1$' ~ rd1",'r 01- ,/
Hexane, GC-MS grad~'),f ll~ 1)2'..~'¡lul.&~ plf.i
4-nonylphenol (CAS#~nd 5a Androstane, (CAS# 438-22-2) 98%
purity or better.

1.8 mL autosampler vials
25,50 and 100 mL amber glass bottles.
Helium for carrier gas, Hydrogen, Breathing Air and Nitrogen for FID flame.
Softare for collection of data frm FID detector, Varian Star Softare.
version 6.2 and MS softare, Agilent G1701AA.
Variable positive displacement Pipettors, to pipette 0.1 mL and 0.010 mL.
Varity of volumetric flasks.
Volumetric flasks
Dimethyl Sulfoxide

4.2 GC Setup (FID)

4.2.1 The GC equipment has the following components, an autosampler, GC oven,
detector (FID) and a data collection system. The autosampler is set to inject 1 ¡iL
and the injection port is set to 250. C. The oven conditions are; initial temp. 50.
C., hold for 1.5 min., ramp at 150 C. per minute to 3200 C and hold for 1 min. The
detector temperature is set at 320. C.

4.2.2 The GC Is set in the splitless mode and the split vent valve is opened at 2.5
minutes. Split vent is set at 89 mUmin and septum purge is set at 6.9 mLlmin.

4.2.3 The column used is a J+W DB-5 30M X 0.25 mm X 0.25 jlm film thickness. Flow
thru the column is controlled by the head pressure which is set at 18 PSI.

4.2.4 The FID detector conditions are controlled by valves set up for the detector, the
supply gasses are set up as follows, Hydrogen pressure, 21 PSi, Air pressure, 58
PSI and nitrogen pressure 34 PSI.

4.2.5 The data system used is Varian's Star softare, version 6.2. The system is set up
to start automatically with the injection of the sample. The run time is set to 21
minutes. Bunch rate is set to 8 and signal to noise set at 100. Different data
systems wilt employ different nomenclature for the same settings, see softare
manuals for information on how to optimize the software.

4.2.6 The system used is composed of several different components from different
manufacturers. The method printouts wil only contain information pertaining to the
calibration and quantiation of the unknowns, in order to ensure that the conditions
used are recorded, an EDSP GC Analysis Form should be filled out (attachment
2). Also, much of this information should be included in the "notes" tab on Varian's
Star method.
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4.3 GC Setup (MS)

4.3.1 The GC is set with the following parameters. The autosampler is sel to inject 1 III
and the injection port is set to 2500 C. The oven conditions are; initial temp. 500
C., hold for 1.5 min., ramp at 150 C per minute to 3200 C and hold for 1 min. The
transfer line temperature is set at 3000 C.

4.3.2 The GC is set in Ihe splitless mode and the split vent valve is opened at 1.5
minutes. Split vent is set at 99 mUmin and septum purge is set at 1.8 mUmin.

4.3.3 The column used is a J+W 08-5 30M X 0.25 mm X 0.25 l.m film thickness. Flow
thru the column is controlled by the head pressure which is set at 9 PSI.

4.3.4 The GC and MS detector conditions are controlled by the softare, it is operated
in full scan, scanning from 30 amu to 300 amu. Solvent delay is set at 5 minutes.
Scans per second are set at 2.91, threshold is set at 500 and EM voltage set at 94
volts above autotune value.

4.3.5 The GC-MS is used for purity determination and not quantiative analysis, no
calibration curve is needed for this.

4.3.6 The GC-MS is tuned using PFTBA and the internal tuning program. The values
obtained from a scan of the PFTBA should meel the criteria in table 1.

4.3.7 An air/water check is done to ensure no leaks in the system which can degrade the

source. Nitrogen (ion 28) and water (ion 18) abundance should be less than 10%
of the PFTBA ion 69 abundance.

TABLE 1. PFTBA TUNING CRITERIA

M/Z
69 (base peak)
219
502

ION ABUNDANCE(')
100%
30-60%
=1%

(aJ Relative to base peak m/z 69

4.4 Calibration Solution (FID)

4.4.1 A 5 point curve is used to calibrate the GC over a range that will bracket the
concentration in the stabilty tests. To start a stock of the 4-nonylphenol is made at
a concentration of about 1000 l.g/mL. -0.05 grams is weighed into a 50 mL
volumetric flask and diluted to the mark with methylene chloride. Record exact
information on the organic standard preparation form (altachment1) and give the
solution a unique identifying labeL. Pour the solution into an appropriate size
amber vial with a Teflon lined lid. Stabilty of the calibration solutions should be
verified at the end of the lest, by the analysis of a new (freshly made) solution
made from the neat material and compared to the calibration solutions.

4.4.2 An internal standard is incorporated with this analysis. The chemical 5 a
Androstane is used as the internal standard and a -1000 Ilg/rnL solution is made
as described in 4.4.1.
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4.4.3 Serially dilute the solution made in 4.4.1 to make standards ranging from 10 ¡.g/mL
to 200 ¡.g/mL. The internal standard should be the same concentration in all the
standards, for this series of solutions, 50 ml volume is used for each, so 1 mL of
the 1000 Ilg/mL internal standard solution is added to the 50 mL vol. flask for a
target concentration of 20 Ilg/mL. This calibration targets these concentrations;
10 ¡.g/mL, 20 ¡.g/mL, 50 ¡.g/mL, 100 ¡.gJmL and 200 ¡.g/mL. Include all information
in the standards preparation form (see attachment 1).

4.5 Anatysis

4.5.2 Prior to the analysis of any samples linearity must be demonstrated. A 5 point
curve is run (minimum of a 4 point curve is needed), the 0 point not considered a
calibration point. An i- value of greater than 0.995 is necessary before analysis
can begin.

4.5.3 This malerlal is a mix of isomers and quantification is done summarizing the peaks.
Varian star softare has a function called, grouping which summarizes all the peaks

within a specified window. The 4-nonylphenol isomers all elute within 2 minutes. A
window using this grouping function of 2 minutes is set wih the midpoint of the
window at the center of the group of peaks. The softare then reports one number
for this group and the midpoint is entered into the softare at the peaks retention
time.

4.5.4 Once the calibration is done, if possible it must be verified with an initial calibration
verification sample (ICV). An independent solution is made using a different lot of
the 4-nonyl-phenol when available, if not, use of the existing lot is OK. This solution
is diluted to the proper concentration so that it is within the calibration range. This
solution is run and the value obtained should be within 15% of the expected value.

4.5.5 After the calibration is verified, a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within 15% of the expected value. A CCV should be run after
every 10 samples.

4.5.6 A blank should be prepared with each sampling. A blank is prepared for each
dilution. For example if 0.005 mL of sample is taken and diluted with the
dichloromethane, a blank using 0.005 mL of dimethyl sulfoxide is treated as the
sample. The blank should be .: 3X MOL.

4.5.7 Method Deteclíon Limit (MDL) is determined by preparing a sample at a low
concentration, using similar techniques as used to ánalyze the stabilty solution.
This is done 7 times and the MDL is the students T (3.143 for 7 replicates) times the
standard deviation of the seven replicate runs. An MOL should be performed prior
to !he analysis of any sample. Samples with no peak or less than the MOL will be
reported as the MOL and flagged with a "U.

4.6 Purity

4.6.1 The confirmation of purity is a required component of EDSP studies per the
Chemical Repository (CR) QAPP (Ver 2,01/07/05). Purity analysis wil be
performed unless the CR is instructed not to do so by the sponsor (EPA) due to
technical or budgetary reasons. The Chemical Characterization SOP# MSL-R-009-
00 has additional information. Purity is determined by running a solution of the
material that is concentrated enough that a sufficient signal is seen on the GC-MS
in full scan mode. The solution contains oniy the chemical of interest, no internal
standard or other chemicals, dissolved in methylene chlonde. This solution is
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injected onto the GC and run with the parameters describe in section 4.3. The 4-
nonylphenol is a mix of isomers. In order to determine which peaks are associated
with 4-nonlyphenol and which are impurities, the mass spectra obtained is
assessed.

4.6.2 The TIC (total Ion Chromatogram) is integrated and a list obtained of all peaks.
This TIC includes all fragmentation ions. The isomers of 4-nonylphenol have
vanable fragmentation patterns but several fragments wil be common to all the
isomers. Ion 107 and ion 220 are chosen to represent the 4-nonylphenol isomers.
Fragment 107 is from the cleavage of the carbon carbon bond between the 1 st and
2nd carbon atom on the nonyl chain. This forms the common fragment of 4-
methylphenol, ion 107. The other ion chosen is the molecular ion 220.

4.6.3 The softare is used to extract ion 107 from the TIC. The 107 ion chromatogram is
then integrated and a list obtained of all peaks. This is pnnted out. The softare is
again used to extract the 220 ion from the TIC and this is integrated and the list of
peaks printed out. The peaks are tabulated so that peaks of the same retention
lime are listed together for the TIC, ion 107 and ion 220 (a retention time window of
0.02 minutes is used to detennlne if the retention times are the same). The peaks in
the TIC that have retention times matching both the ion 107 and ion 220
chromatograms are considered 4-nonylphenol peaks, these areas are summed and
considered the 4-nonylphenol. Peaks in the TIC that have one or both ions missing
are considered impurities, these areas are summed and are considered the
impurities.

4.6.4 The area of the peaks in the TIC that are associated with the the 4-nonylphenol
peaks is divided by The area of all the peaks in the TIC (summation of both the
impunties and the 4-nonylphenol, presented as a percentage). A blank
dichloromethane is run prior to the purity run and the peaks in this TIC of this blank
are summed and subtracted from the 4-nonylphenol TIC area total. This purity
should be 97% or greater and should compare favorably to the purity from the
vendor_

S.O STABILITY AND FORMULATION VERIFICATION

5.1 Stability for WA 4-16 chemicals is to run for 14 days. Stabilty is prepared by weighing an
aliquot of the 4-nonylphenol into 10 millilters of dimethyl sulfoxide and storing the solution
in a 30 milliiter amber bottle. The details for the stability are contained in the Study
Protocol. Target concentration is 0.1 M or 22 mg/mL. Sampling and analysis will be done
2 times over the course of the stability study, T=O and day 14.

5.2 Sampling is done by removing an aliquot of the sample and diluting it into
dichloromethane with an aliquot of the internal standard. For 4-nonylphenol, O.OOS ml is
placed into a 1.8 mL autosampler vial with 0.02 mL of the internal standard (1000 ug/mL
Sex Androstane) and 0.975 mL of dichloromethane. The vials are capped and are ready

for GC analysis.
S.3 Samples should be analyzed on the day of sampling. but if this is not possible, samples

should be stored at 40 C. until analysis. If samples are not analyzed on the day of
sampling, the actual analysis date and storage conditions shall be documented.

S.4 Stability solutions are stored at 4 a C.
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6.0 DATA ANAL YSIS AND CALCULATIONS

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4 poinl
curve. Internal standard calculations will be performed. All nonpurity calculations will be
done using Varian's Star chromatography softare, version 6.2. This softare allows the

input of a multiplier, so that any diluUons wíl be included with the softare calculations.
For example, for this stabilly, 0.005 mL of Ihe 10 mL sample solution is diluted to 1 mL, a
multiplier of 200 is used so that the output from the softare will give values that reflect
the concentration in the diluted solution. Calibration curve fits can be sel to either linear or
non-linear (quadratic fil), past experience indicates that even though the calibration meets
linearity criteria, the quantifcation is improved with a non-linear fit.

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the softare
wil be initialed and dated for GLP compliance.

7.0 QUALITY CONTROL

~ '
If16/"i r

O(.lJ
~~b
~/ 7.2 An iniUal calibration verification (ICV) standard will be analyzed foliowing the calibration
'1 curve. This ICV is made from a second source when available, but if a second source is

not available, the same source is used. Continuing calibration verification standards
(CCVs) wil be analyzed after every 10 samples. A CCV is a mid point calibration solution.
If CCV variation exceeds a 15% difference from expected. samples wil be re-run with
acceptable calibration criteria.

7.,7 An internal standard is added to each sample, recovery of this internal standard should be
S= 180%.

7.1 A blank is prepared with each sampling, this blank is dimethyl sulfoxide processed
ide,itically to the stability solution. If background levels are suffciently high (i.e., greater
tha')Sx MDL), this value may be subtracted from the values obtained for samples
analyzed with that batch. Processing of these samples is very straight foiward, therefore
spikes are optionaL.

'f 1'\
L¡-T__
í';c~'b/

AI.,~).'D1

~ Jl' 8,0
14(10/

SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:

· Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure. Staff should demonstrate proficiency in the process prior to
performing the work. Documentation of training wíl be performed in accordance with
MSL-A-006. Marine Sciences Laboratory Training.

9.2 All staff should have received training in the handling of chemicals and the use of fume
hoods,
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10.0 REFERENCES

MSL-A-006 Marine Sciences Laboratory Training

MSL-Q-007-04 Procedure for Detennining Method Detection Limits

Federal Register (CFR Part 136 Appendix B).
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Table 1. Summary of Data Quality Objectives and Corrective Actions

------,-
Quality Control Sample Type Data Quality Objective Corrective Action

.._--~--,-~--_..__..__.- _._________tpaO)
Re:Xiact and analyze sample batch.

Procural Blank Less !han 3 x MOL IfOnelch balc can not be re.extcted and
analyzed, 'B. flag all samples thi are in !he
batch. Investiate sourc of blank
contaminatin.

Calibration curve accetabilty r values grealer th or equal to 0.995 If r value is outside of criterion. rea;;
calibratin standards, if rls still out,
perorm Instrent maintenance andlor
remake calibration standards and rer
calibrtin samDles.

Inital calibration verilicalion (ICV standard; + 1- 15 % of true value Re-llbrte. Must meal 000 in order toonel1c cotinue orocnosaples.
InlemàtŠtariârd Recver + 1.20 % ollrue value Re-ole and rerun
Cotinuing calibration verifcatin +1- 15 % 01 true value Re-run CCV, if still not accptable, re-
standards; calibrte and reanalye affected samples.
one ever 10" sapte analyzed

Replicate san;ìiíe'préCììíìì;rìi"ì¡cs~i ._--_..__..~
Precision: 30% as relative standard II RSD or RPO is nol acceptable. resample

be analyzed for stabRity. duplicate for In-life deviation (RSD) or relative pecent and reanalye. II reanaysis data are still
deviation (RPD) nol acceplable. Uien ..- flag Uie value.

Blank or Matrix Spike and spike duplicate, +1- 20% of true value If recveries are unacceptable. chck the
one set per batch spike soution 10 enure It has nol

degded. also check pipettes to ensure
- -'.,~....-.'.~_...~.~-~-~.~..~..~--=~,--.~,~=.~~ thev are delivefinq aÇCrata volumes.

000 is based.on limited sample analysis as part of metho development exerience. and may require adjustment when more
experience with !he method is available.

Table 2. Dala Qualifiers'

u ! The anaJyte was delected below Ihe MDL. Note: Samples..tt no peaks are I

i reported as zero.

-____l______.____.~_______ ._._.~_____._.... i
B I Samples assoiated with procedural blank contaminalion. i. !

OC sample data !hat does nnt meet !he OQ acceptaility crileron.

Q The dala are questinable.

D Sample diluled for -áÍiaIYšiš:--¡¡'ote:ih¡sprõC;lJreoullnes tte dilution of the
samples. data will not be D flagged unles diluted other lhan Indicated in this

!
SOP)

-
Additional dala qualilers may be added as necessary.
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ANALYSIS OF DICOFOL IN DIMETHYL SULFOXIDE USING GC WITH FID
DEn~CTION

1.0 SCOPE AND APPLICATION

This method describes the determination of Dicofol (CAS# 115-32-2) in Dimethyl sulfoxide
using GC with FID detection. The method was developed for use in the analysis of Dicofol for
the EDSP program.

2.0 DEFINITIONS

Initial Calibration Verification
(ieV)

A standard made from a neat material diferent from the
material used to make the calibration standards. Used
to verify the calibration solutions. If none are available,
a 2nd standard from the same neat material is
acceptable.

Continuing Calibration
Verification
(CCV)
Internal Standard (IS)

A mid level calibration standard run after every 10
samples to ensure the instrument is in calibration.

A compound in solution added to every sample to
adjust for variation (the internal standard is also in the
calibration solutions).

3.0 RESPONSIBLE STAFF

ResearcherfTechnician - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verification
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4.0 ANALYSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 g
Gas chromatograph (Agilent 5890 or equivalent) with an FID (Flame ionization
detector) and an autosampler.
J+W OB-5 30m X 0.25 mm X 0.25 um fim thickness GC column or equivalent.
Dichloromethane, GC-MS grade or better.
Dicofol (CAS# 115-32-2) and 5aAndrostane, (CAS# 438-22-2) 98% purity or
better.
1.8 ml autosamprer viars
25, 50 and 100 ml amber glass bottles.
Helium for carrer gas, Hydrogen, Breathing Air and Nitrogen for FID flame.
Softare for collection of data from FID detector, Varian Star Softare, verso
6.2.
Variable positive displacement Pipettors, to pipette 0.1 ml and 0.010 mL
Varity of volumetric f1as~s. l J ~ A.~
V9lui:9triG flasks ÂvI.-e ..l :;I()r-
Dimethyl Sulfoxide '--'1fc ~' Ô

4.2 GC conditions

4.2.1 The GC should be set up as per manufacturer specifications, for the system
presently in use, the carrier gas pressure is set to 18 PSI, split vent at 89 ml/min,
septum purge set at 6.9 ml/min. The FID (flame ionization detector) gasses are set
at; air, 300 ml/min, hydrogen. 46 ml/min and nitrogen at 43 ml/min.

4.3 Calibration Solution

4.3.1 A 5 point curve is used to calibrate the GC over a range that wil bracket the
concentration in the stability tests. To start a stock of dicofol is made at a
concentration of about 1000 ug/ml. -0.05 grams is weighed into a 50 mr
volumetric flask and diluted to the mark with dichloromethane. Record exact
information on the organic standard preparation form (attachment 1) and give the
solution a unique identifying labeL Pour the solution into an appropriate size
amber vial with a Teflon lined lid. Stabilty of the calibration solutions should be
verified at the end of the test, by the analysis of a new (freshly made) solution
made from the neat material and compared to the calibration solutions.

4.3.2 An intemal standard is incorporated with this analysis. The chemical 5 a
Androstane is used as the internal standard and a -1000 ug/ml solution is made as
described in 4.3.1.

4.3.2 Serially dilute the dicofol solution made in 4.3.1 to make standards ranging from
0.5 ug/ml to 100 ug/ml. The internal standard should be the same concentration in
all the standards, for this series of solutions, 50 and 100 ml. volumes are used for
each, so 1 ml of the 1000 ug/ml internal standard solution is added to the 50 ml
vol. flask and 2 ml to the 100 ml vol. flask for a target concentration of 20 ug/ml.
This calibration targets these concentrations; 0.5 ug/ml, 1 ug/ml, 5 ug/ml, 20 ug/ml
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and 100 ug/ml. Include all information in the standards preparation form (see
attachment 1).

4.4 GC Setup

4.4.1 The GC equipment has the following components, an autosamp/er. GC oven,
detector (F1D) and a data collection system. The autosampler is set to inject 1 ul
and the injection port is set to 210 deg. C. The oven conditions are; initial temp. 50
deg. C., hold for 1.5 min., ramp at 15 deg. per minute to 320 deg. with no hold
time. The FID gasses are described in section 4.2.1, the detector temp. is set at
320 deg. C.

4.4.2 The GC is set in the split/ess mode and the spli vent valve is opened at 2.5
minutes. Split vent and septum purge settngs are listed in section 4.2.1.

4.4.3 The column used is a J+W DB-5 30M X 0.25 mm X 0.25 um film thickness. Flow
thru the column is controlled by the head pressure which is set a.t 18 PSI (see
section 4.2.1).

4.4.4 The FID detector conditions are descrbed in section 4.2.1. The conditions on the
present system are controlled by valves set up for the detector. the supply gasses
are set up as follows. Hydrogen pressure, 21 PSI, Air pressure, 58 PSi and
nitrogen pressure 34 PSI.

4.4.5 The data system used is Varian's Star softare, version 6.2. The system is set up
to start automatically with the injection of the sample. The run time is set to 19.5
minutes. Bunch rate is set to 8 and signal to noise set at 100. Different data
systems wil employ different nomenclature for the same settngs, see softare
manuals for information on how to optimize the software.

4.4.6 The system used is composed of several diferent components from different
manufacturers. The method printouts wil only contain information pertining to the
calibration and quantiation of the unknowns. in order to ensure that the condition~_'3

used are recorded, an EDSP GC Analysis Form should be filled out (attachment)¡. .-ll
Also, much of this information should be included in the "notes' tab on Varian Star's .f1~ imethod. \16101

4.5 Analysis

4.5.2 Prior to the analysis of any samples linearity must be demonstrated. A 5 point
CUNe is run (minimum of a 4 point CUNe is needed), the 0 point not considered a
calibration point. An r value of greater than 0.995 is necessary before analysis
can begin.

4.5.3 Once the calibration is done, if possible it must be verified with an initial calibration
verification sample (ieV). An independent solution is made using a different lot of
the dicofol when available, if not. use of the existing lot is OK. This solution is
diluted to the proper concentration so that it is within the calibration range. This
solution is run and the value obtained should be within 15% of the expected value.

4.5.4 After the calibration is verified, a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within 15% of the expected value. A CCV should be run after
every 10 samples.

4.5.5 A blank should be prepared with each sampling. A blank is prepared for each
dilution. For example if 0.005 ml of sample is taken and diluted with the
dichloromethane, a blank using 0.005 ml of dimethyl sulfoxide is treated as the
sample. The blank should be .: 3X MOL.
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4.5.6 Method Detection Limit (MOL) is determined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabilty solution.
This is done 7 times and the MDL is the students T (3.143 for 7 replicates) times the
standard deviation of the seven replicate runs. An MDL should be performed prior
to the analysis of any sample. Samples with no peak or less than the MDL wíl be
reported as the MDL and flagged with a "U.

4.6 Purity

4.6.1
1rr~~/rl 0(/

The confirmation of purity is a required component of EDSP studies per the
Chemical Repository (CR) QAPP (Ver Z.'O 1 107/05). Purity analysis wil be
performed unless the CR is instructed not to do so by the sponsor (EPA) due to
technical or bUdgetary reasons. The Chemical Characterization SOP# MSL-R-009-
00 has additional information. Purity is determined by running a solution of the
material that is at or near the top of the demonstrted linearity of the system. The
solution contains only the test material, no internal standard or other chemicals,
dissolved in dichloromethane. This solution is injected onto the GC and all the
peaks in the chromatogram are summarized. The peak corresponding to the
chemical of interest is then compared to all the other peaks and the purity is the
area of the chemical peak divided by the sum of the total area in the chromatogram
(presented as a percentage). A blank dichloromethane is run prior to the purity run
and the peaks in the purity run that correlate to peaks in the blank run are
eliminated from the calculation (this includes the solvent peak). This purity should
be 96% or greater and should compare favorably to the purity from the vendor. See
example purity form: attachment 3.

5.0 STABILITY AND FORMULATION VERIFICATION

5.2

5.1 Stability for W A 4-16 and W A4-17 chemicals is to run for 14 days. Stability is prepared by
weighing an aliquot of the test substance into 1 millliter of dimethyl sulfoxide and storing
the solution in a 1.8 milllier vial at 4 degress centigrade (attachment 4). The details for
the stabilty are contained in the StUdy Protocol. Target concentration is 0.1 M. or for
dicofol, 37 mg/ml. Sampling and analysis wil be done 2 times over the course of the
stabilty study.

Sampling is done by removing an aliquot of the sample and diluting it into
dichroromethane with an aliquot of the internal standard. For dicofol, 0.005 ml is added to
a 5 ml volumetric flask along with 0.1 ml of the Internal standard (1000 ug/ml 5 a
androstane) and diluted to mark with dichloromethane. An aliquot of this is placed into a a
1.8 ml autosampler vial for analysis. The vials are capped and are ready for GC analysis.
For an example of the form used f9r the stability preparation and sampling see
attachments -4 5.61 ¡. +'f ~'¡¥/cf"
Samples should be analyzed on the day of sampling, but if this is not possible, samples
should be stored at 4 deg. C. unti analysis. If samples are not analyzed on the day of
sampling, the actual analysis date and storage conditions shall be documented.
Stabilty solutions are stored at 4 degrees centrigrade.

5.3

5.4

5.5

6.0 DATA ANALYSIS AND CALCULATIONS

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. Internal standard calculations wil be performed. All calcuiations wil be done using
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Varian's Star chromatography softare, version 6.2. This softare allows the input of a
multiplier, so that any dilutions wil be included with the softare calculations. For
example, for dicofol stabilty, 0.005 ml of the 10 ml sample solution is diluted to 5 ml, a
multiplier of 1000 ;s used so that the output from the softare wil give values that reflect

the concentration in the diluted solution. Calibration curve fis can be set to either linear or
non-linear (quadratic fi), past experience indicates that even though the calibration meets
linearity criteria, the quantification is improved with a non-linear fit.

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the softare
wil be initialed and dated for GLP compliance.

7.0 QUALITY CONTROL

7.1 A blank is prepared with each sampling, this blank is dimethyl sulfoxide processed
Identically to the stabilty solution. If background levels are suffciently high (i.e., greater
than 3 x MOL), this value may be subtracted from the values obtained for samples
analyzed with that batch. Processing of these samples is very stright forward, therefore
spikes are optional.

7.2 An inital calibration verification (ICV) standard will be analyzed following the calibration
curve. This ICV is made from a second source when available, but if a second source is
not available, the same source is used. Continuing calibration verification standards
(CCVs) wil be analyzed after every 10 samples. A CCV is a mid point calibration solution.
If CCV variation exceeds a 15% diference from expected, samples will be re-run with
acceptable calibration criteria.

7.7 An internal standard is added to each sample, recovery of this internal standard should be
~80%.

8.0 SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:

· Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure. Staff should demonstrate profiCiency in the process prior to
performing the work. Documentation of training will be performed in accordance with
MSL-A-006, Marine Sciences Laboratory Training.

9.2 All staff should have received training in the handling of chemicals and the use of fume
hoods.

10.0 REFERENCES

MSL-A-006 Marine Sciences Laboratory Training

7
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MSL-Q-007-Q4 Procedure for Determining Method Detection Limits

Federal Register (CFR Part 136 Appendix B).

Battelle Work Assignment No. WA 4-16/17 Page 100



EDSP Study Number: EDSP.416-01

EDSP.G2.025.00 Study Protocol EDSP.416-01 Page 8 of 13

Table 1, Summary of Data Quality ObjectIves and Corrective Actions

Quality Control Sample Type Data Quality Objective --T----------------
Corrective Action

.____~_.._m.. ... -..- ._--- .._- rDQO)
-PröceifûrãJfiTank- TëSs-¡han 3 x MOL Re-xtract and analyze sample batch. If
onelba tch balch æn not be re-exlracted and

analyzed, 'B' ii all samples thai ara In the
batch. Invesgate source of blank
cotaination.

Calibration curve acceptability r' values greater than or equal 10 0.995 If r value Is outside of cilerlon, re-analye
caliation standards. if ,i is still out.
perform Inslrument malnten31ce andor
Mmake calibration standards and rerun
calibrtion samoles. -Initial calibration verfication (ieV) standard; + i-iS % otlre value Re-llbrale. Must meal 000 In order toonelatch collnue Drsslno saoles.

Inlemal Standard Recverv + i - 20 % of true vatue Re-sample and rern
Continuing calibratin vefication +1 - 15 % of true value Re-run cev, ifUIl not acctable, re-standards;

callbrle an rsanalye affecled samples.
one ev 10" saple analyzed

Replicate sample predsîon; trplictes wm Preslon; 300/.as relaUve slaard If RSo or RPO 15 not acceptable. resample
be analyz for stability. duplicate for in-lie deviation (RSO) or relative percent and reanalyze. If reanalysis dala are 51111

deviation (RPO) not acælable, then .., flag the values.

Blank spike or Matrix Spike and spike +/- 20% of !re value
--~._-_._-----

if receries are unaccptable, check the
duplicale. one set per batch spike solullon 10 ensure it ha not

deg, also chec pipettes to ensue
they are dellverino accte volumes.

000 is based on limited sample analysis as part of meth development experience. and may require adjustment Y4en mOre
experince with the meth Is available_

Table 2. Data Qulifiers'

U The analyt was deteced below the MOL. Nole: Samples wi no peaks are
reprted as zero.

B Samples tlssocialed \vilh prOCedural blank contarñTñaijn~-"-"'''-

, QC saple data thai does not meeilííe--ÒOO actabilty citéron. ---

1-0--; -The data are questionable.

o Sample diluted tor analys. (nole: this procedure oulfnes Ihe dilulion of the
samples, data will not be 0 flagged unless diluled other than indicated in this
SOP)

Additional data qiialifiers may be added as necessary.
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APPENDIX D
EDSP .416-01 Analytical Method Deviations

The following method deviations were filed:

1. EDSP .G2-022-00-D1 - The protocol specified refrigerated storage of the stability
formulations, the method specified room temperature storage. For the stability studies in
associated with the protocol, the samples were stored refrigerated. No impact to project
or data.

2. EDSP.G2-022-00-D2 - The original spec described a 25 ¡.L loop install in the system,
the loop size used was 100 ¡.L. There was no impact on the analysis.

3. EDSP.G2-022-00-D5 - Several standards were made with hexane, instead of the
specified solvent, methylene chloride. The hexane was used for some of the standards
during method development causing no problems so they were used in the studies as
welL. No impact.

4. EDSP.G2-022-00-D6 - Pressure for air on the FID detector was set at 40 psi instead of
the specified 58 psi. The setting was in error but the performance specifications were
met so there was no impact on the data.

5. EDSP.G2-024-00-D1 - Pressure for air on the FID detector was set at 40 psi instead of
the specified 58 psi. The setting was in error but the performance specifications were
met so there was no impact on the data.

6. EDSP.G2-024-00-D2 - Under scope and application, the test substance 4-nonylphenol
was identified by an incorrect CAS number, the correct CAS number is 84852-15-3. No
impact on data as the correct material was used in the study.

7. EDSP.G2-025-00-D1 -In prepping the dicofol standards, an internal standard volume of
1 mL was incorrectly used instead of 2 mL. The actual volume (1 mL) was used in
generation of the calibration curve and had no adverse impact on the data.

8. EDSP.G2-025-00-D2 - Pressure for air on the FID detector was set at 40 psi instead of
the specified 58 psi. The setting was in error but the performance specifications were
met so there was no impact on the data.
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APPENDIX E
ANAL YTICAL RESULTS OF STABILITY TESTING

(Note: Calculations were conducted at full precision in a spreadsheet.)

Table E1. Atrazine Stabilty Results in DMSO (u~ ImL)

Target
Atrazine A varágeCOl'lC. Sample ID Date Recovery RSD

( uglinL) (ug/mL) (ug/mL).. ...

21320 Atzr-1 R-1 2/8/2005 19977
21320 Atzr-1 R-2 2/8/2005 19956 20306 95.2% 2.9%
21320 Atzr-1 R-3 2/8/2005 20986
21320 Atzr-2 R-1 2/23/2005 20043
21320 Atzr-2 R-2 2/23/2005 20717 20382 95.6% 1.7%
21320 Atzr-2 R-3 2/23/2005 20385

Table E2. Fenarimol Stabilty Results in DMSO (ug/mL)
Target .

Conc. Sample ID Date Fenarimol Average Recovery RSD
(uglmL) (ug/mL) (ug/mL)
33220 Fenrl-1 R-1 2/8/2005 31337
33220 Fenrl-1 R-2 2/8/2005 31715 31187 93.9% 2.0%
33220 Fenrl-1 R-3 2/8/2005 30509
33220 Fenrl-2 R-1 2/23/2005 33004
33220 Fenrl-2 R-2 2/23/2005 34671 34657 104.3% 4.7%
33220 Fenrl-2 R-3 2/23/2005 36295

Table E3. Dibenz a,h anthracene Stabilt Results in DMSO u ImL
mib:em~(âih) Ayg..age

Sample ID anthraCene Recovery RSD
LI /lmL (tlglnîL)

DiBzAnt-1 R1 2/8/2005 2786
DiBzAnt-1 R2 2/8/2005 2805 2794 100.5% 0.4%
DiBzAnt-1 R3 2/8/2005 2792
DiBzAnt-2 R 1 2/23/2005 2798
DiBzAnt-2 R2 2/23/2005 2803 2801 100.7% 0.1%
DiBzAnt-2 R3 2/23/2005 2801
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Table E4. Proehloraz Stabilitv Results in DMSO (ua/mL)
Target

Pl7øêhlØl"a~ AverageCêhe. Sarrí3lêlQ Date Recovery RSD
(yatrnl 1 (uglryL) (Um/mL). .

37970 proelz-6B R-1 2/16/2005 36864
37970 proelz-6B R-2 2/16/2005 36871 37487 98.7% 2.9%
37970 proelz-6B R-3 2/16/2005 38726
37970 proelz-6(2) R-1 3/2/2005 38448
37970 proclz-6(2) R-2 3/2/2005 40167 39212 103.3% 2.2%
37970 proclz-6(2) R-3 3/2/2005 39020

Table E5. 4-Non Iphenol Stabilty Results in DMSO (u J/mL)

Tal7gèt 4.. AverageCone. Sample ID Date Nønylpheno Rèeøvery RSD
(uatrnLl I,YdlrrL (ug/mL)

..

24070 4Nonyl stab 1 R-1 2/17/2005 23686
24070 4Nonyl stab 1 R-2 2/17/2005 26822 24663 102.5% 7.6%
24070 4Nonvl stab 1 R-3 2/17/2005 23481
24070 4Nonyl stab 2 R-1 3/3/2005 22182
24070 4Nonvl stab 2 R-2 3/3/2005 23111 23065 95.8% 3.7%
24070 4Nonvl stab 2 R-3 3/3/2005 23902

Table E6. Dieøfol Stabiltv Results in DMSO (uçi/mL)
Target

Dicofol AverageCone. SarnplêlD Date RØeoyery RS.D
(!Jali:l ) (liglrnL) (ug/mL)

..
36800 Dieo Stab 1 R-1 3/4/2005 33722
36800 Dieo Stab 1 R-2 3/4/2005 33158 33723 91.6% 1 .7%
36800 Dieo Stab 1 R-3 3/4/2005 34289
36800 Dieo Stab 2 R-1 3/18/2005 36879
36800 Dieo Stab 2 R-2 3/18/2005 39035 37969 103.2% 2.8%
36800 Dieo Stab 2 R-3 3/18/2005 37994
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Standard Name

WA416-17-GC-17ICV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-17ICV
WA416-17-GC-21 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV

2/8/2005
2/8/2005
2/8/2005
2/8/2005

2/23/2005
2/23/2005
2/23/2005
2/23/2005
2/23/2005

5.41
4.93
5.00
4.99
5.55
5.07
5.04
5.08
5.13

101.3%
99.7%
101.2%
101.1%
103.9%
99.9%
102.1 %

102.8%
103.8%

Table Ea. Calibration Verification Data for Fenarimol
Expected MeäsLJ red

SandardName Date Fenarimòl Fenarimol Recovery
. (ug/rrU (ÙåÎmL)

WA416-17-GC-17ICV 2/8/2005 5.20 5.49 105.6%
WA416-17-GC-16C CCV 2/8/2005 5.01 5.13 102.4%
WA416-17-GC-16C CCV 2/8/2005 5.01 4.97 99.3%
WA416-17-GC-16C CCV 2/8/2005 5.01 4.92 98.1%
WA416-17-GC-17ICV 2/23/2005 5.20 5.51 106.0%
WA416-17-GC-21 CV 2/23/2005 5.02 5.31 105.7%
WA416-17-GC-16C CCV 2/23/2005 5.01 5.22 104.2%
WA416-17-GC-16C CCV 2/23/2005 5.01 5.40 107.8%
WA416-17-GC-16C CCV 2/23/2005 5.01 5.36 106.9%

Standard Nåme

WA416-17-GC-17ICV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-17ICV
WA416-17-GC-21 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV

Date

2/8/2005
2/8/2005
2/8/2005
2/8/2005

2/23/2005
2/23/2005
2/23/2005
2/23/2005
2/23/2005

Battelle Work Assignment No. WA 4-16/17

Recovery

5.18
5.05
5.05
5.05
5.18
5.14
5.05
5.05
5.05

105.6%
101.7%
99.2%
93.8%
105.3%
101.9%
100.5%
101.6%
101.3%
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Table E10. Calibration Verification Data for Prochloraz
ExpeØted

PrOèhlotaz
u IniL

83.8
83.0
83.0
83.0
83.0
83.8
83.2
83.0
83.0

EDSP Study Number: EDSP.416-01

Standard Name

WA416-proclz-7 iev

WA416- roclz-2D eev
WA416-proclz-2D eev
WA416-proclz-2D eev
WA416-proclz-2D eev
WA416- roclz-7 iev
WA416-proclz-9 iev

WA416-proclz~2D eev
WA416- roclz-2D eev

Date

2/16/2005
2/16/2005
2/16/2005
2/16/2005
2/16/2005
3/2/2005
3/2/2005
3/2/2005
3/2/2005

86.3
81.2
78.1
79.2
89.0
86.6
86.4
84.6
79.4

103.0%
97.8%
94.1%
95.4%
107.2%
103.4%
103.8%
101.9%
95.6%

T bl E11 C lb t V 'f t D t f 4 I ha e a i ra ion en ica ion a a or -nonyipi eno
Expected 4- Measurèd 4-

Standard Name Date nonylphenol nonylphenol Recovery
(ug/rnL) (u~/mL)

WA416-nonyl-6 iev 2/17/2005 55.6 57.1 102.7%
WA416-nonyl-3 e eev 2/17/2005 53.5 54.0 100.9%
WA416-nonyl-3e eev 2/17/2005 53.5 53.5 100.1 %
WA416-nonyl-3e eev 2/17/2005 53.5 54.3 101.5%
WA416-nonyl-6 iev 3/3/2005 55.6 58.6 105.3%
WA416-nonyl-8 ev 3/3/2005 50.9 53.5 105.0%
WA416-nonyl-3 e eev 3/3/2005 53.5 55.3 103.4%
WA416-nonyl-3e eev 3/3/2005 53.5 57.1 106.8%

Table E12. Calibration Verification Data for Dicofol
..

E~PEtèted
Standard Narne Date ~ia.orol OO~ãS.H~~d Recovery

tl.9/rnl.)
D ièê;fØ1i(î.g/rnL)

WA416-Dico-8 iev 3/4/2005 5.07 5.21 102.8%
WA416-Dico-4 e eeV5 3/4/2005 5.17 5.15 99.5%
WA416-Dico-4 e eeV5 3/4/2005 5.17 5.05 97.8%
WA416-Dico-4 e eeV5 3/4/2005 5.17 4.98 96.3%
WA416-Dico-8 iev 3/18/2005 5.07 5.51 108.7%
WA416-Dico-10 ev 3/18/2005 5.09 5.49 107.9%
WA416-Dico-4 e eeV5 3/18/2005 5.17 5.30 102.6%
WA416-Dico-4 e eeV5 3/18/2005 5.17 5.1 7 100.0%
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able 13. ¡pi e ecovery Data or ta iity nalyses

COmpound
"l~¡'~~t

Sample ID Date Measured
Recø"ery .C(¡nc.

(m~lL)(fu~iLl .

Atrazine 22700 Spike Mix MV R 1 2/3/2005 22095 97.3%
Atrazine 22700 Spike Mix MV R2 2/3/2005 23018 101.4%
Atrazine 22700 Spike Mix MV R3 2/3/2005 22792 100.4%
Atrazine 22700 Spike Mix MV R4 2/3/2005 22115 97.4%
Atrazine 22700 Spike Mix MV R5 2/3/2005 22433 98.8%
Atrazine 22700 Spike Mix R1 2/8/2005 20840 91.8%
Atrazine 22700 Spike Mix R2 2/8/2005 22009 97.0%
Atrazine 22700 Spike Mix R3 2/23/2005 21812 96.1%
Atrazine 22700 Spike Mix R4 2/23/2005 22580 99.5%

Fenarimol 33400 Spike Mix MV R1 2/3/2005 32779 98.1%
Fenarimol 33400 Spike Mix MV R2 2/3/2005 34290 102.7%
Fenarimol 33400 Spike Mix MV R3 2/3/2005 34507 103.3%
Fenarimol 33400 Spike Mix MV R4 2/3/2005 34711 103.9%
Fenarimol 33400 Spike Mix MV R5 2/3/2005 33725 101.0%
Fenarimol 33400 Spike Mix R1 2/8/2005 31562 94.5%
Fenarimol 33400 Spike Mix R2 2/8/2005 32137 96.2%
Fenarimol 33400 Spike Mix R3 2/23/2005 33344 99.8%
Fenarimol 33400 Spike Mix R4 2/23/2005 34354 102.9%

Dibenz(a, h)anthracene 2990 Spike Benz R1 2/3/2005 2950 98.7%
Dibenz(a, h)anthracene 2990 Spike Benz R2 2/3/2005 3007 100.6%
Dibenz(a,h anthracene 2990 Spike Benz R3 2/3/2005 3057 102.2%
Dibenz(a,h anthracene 2990 Spike Benz R4 2/3/2005 3011 100.7%
Dibenz(a,h )anthracene 2990 Spike Benz R5 2/3/2005 3024 101.2%
Dibenz(a, h)anthracene 2990 Spike DiBzAnt R1 2/8/2005 2872 96.1%
Dibenz( a, h )anth racene 2990 Spike DiBzAnt R2 2/8/2005 2948 98.6%
Dibenz(a,h anthracene 2990 Spike DiBzAnt R3 2/23/2005 2900 97.0%
Dibenz(a, h )anthracene 2990 Spike DiBzAnt R4 2/23/2005 2969 99.3%

Prochloraz 37260 Spike R-1 2/16/2005 37739 101.3%
Prochloraz 37260 Spike R-2 2/16/2005 38288 102.8%
Prochloraz 37260 Spike R-3 2/16/2005 37671 101.1 %
Prochloraz 37260 Spike R-4 2/16/2005 38319 102.8%
Prochloraz 37260 Spike R-5 2/16/2005 37633 101.0%
Prochloraz 37260 Spike R6 3/2/2005 41756 112.1 %

4-Nonylphenol 24970 Spike nonyl R-1 2/17/2005 24050 96.3%
4-Nonylphenol 24970 Spike nonyl R-2 2/17/2005 26173 104.8%
4-Nonylphenol 24970 Spike nonyl R-3 2/17/2005 24814 99.4%
4-Nonylphenol 24970 Spike nonyl R-4 2/17/2005 24243 97.1%
4-Nonylphenol 24970 Spike nonyl R-5 2/17/2005 23818 95.4%
4-Nonylphenol 24970 Spike nonyl R-6 3/3/2005 22790 91.3%
4-Nonylphenol 24970 Spike nonyl R-7 3/3/2005 23089 92.5%

Dicofol 36920 Spike R-1 3/4/2005 35786 96.9%
Dicofol 36920 Spike R-2 3/4/2005 37780 102.3%
Dicofol 36920 Spike R-3 3/4/2005 38141 103.3%
Dicofol 36920 Spike R-4 3/4/2005 37612 101.9%
Dicofol 36920 Spike R-5 3/4/2005 36219 98.1%
Dicofol 36920 Spike R-6 3/18/2005 37190 100.7%
Dicofol 36920 Spike R-7 3/18/2005 38712 104.9%

T E S k R f S bT A
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Table E14. Method Blank Results

Bla 4
u

NO
NO
19.3
NO
NO
NO

c;ampound

Atrazine
Fenarimol

Oibenz(a,h anthracene
Prochloraz

4-Non Iphenol
Oicofol

NO Non-detect; compound was not detected at or above detection limit shown

T bl E15 i iS d d R 2 8 05 Aa e nterna tan ar ecaverv - - nalYSes
Sample RøçøVøry

Mix Blank 1 94.6%
Spike Mix R1 96.1%
Spike Mix R2 95.4%
Atzr-1 R-1 95.3%
Atzr-1 R-2 95.1%
Atzr-1 R-3 95.3%
Fenrl-1 R-1 94.8%
Fenrl-1 R-2 95.4%
Fenrl-1 R-3 94.5%
OiBzAnt Blank 1 96.6%
Spike OiBzAnt R1 96.8%
Spike OiBzAnt R2 97.7%
OiBzAnt-1 R1 99.5%
OiBzAnt-1 R2 99.6%
OiBzAnt-1 R3 97.6%
WA416-17-GC-17ICV 98.1%
WA416-17-GC-16C CCV 101.6%
WA416-17-GC-16C CCV 105.2%
WA416-17-GC-16C CCV 105.9%
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Table E16. Internal Standard Recovery 2-17-05 Analvses
Sample R.åepverv. ..

MOL nanyl R-1 95.7%
MOL nanyl R-2 98.0%
MOL nanyl R-3 102.0%
MOL nanyl R-4 99.9%
MOL nanyl R-5 98.3%
MOL nanyl R-6 99.2%
MOL nanyl R-7 99.4%
4Nanyl stab 1 R-1 100.3%
4Nanyl stab 1 R-2 98.4%
4Nanyl stab 1 R-3 100.6%
MOL Blank 1 101.2%
4Nanyl stab Blk 1 100.2%
Spike nanyl R-1 101.9%
Spike nanyl R-2 99.4%
Spike nanyl R-3 103.0%
Spike nanyl R-4 103.7%
Spike nanyl R-5 100.4%
WA416-nanyl-6ICV 100.3%
WA416-nanyl-3 C CCV 100.4%
WA416-nanyl-3C CCV 103.7%
WA416-nanyl-3C CCV 104.5%

Table E17. Internal Standard Recovery 2-23-05 Analyses
Sample Recovery

Atzr-2 R-1 100.5%
Atzr-2 R-2 97.5%
Atzr-2 R-3 98.8%
Fenrl-2 R-1 101.8%
Fenrl-2 R-2 95.4%
Fenrl-2 R-3 98.6%
OiBzAnt-2 R1 105.3%
OiBzAnt-2 R2 106.5%
OiBzAnt-2 R3 104.2%
Mix Blank 2 94.9%
OiBzAnt Blank 2 97.1%
Spike Mix R3 98.3%
Spike Mix R4 98.0%
Spike OiBzAnt R3 102.6%
Spike OiBzAnt R4 100.7%
WA416-17-GC-17ICV 96.2%
WA416-17-GC-21 CV 98.5%
WA416-17 -GC-16C CCV 101.1 %
WA416-17-GC-16C CCV 100.8%
WA416-17-GC-16C CCV 107.0%
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Table E18. Internal Standard Recove

Re.cQver
98.1%
98.8%
100.4%
95.5%
96.4%
98.6%
99.9%
97.5%
100.3%
103.8%

T bl E19 I iS d d R 3-4 05 A Ia e nterna tan ar ecovery - nalyses
...

....

Sample ~ecQVery...

MDL R-1 97.3%
MDL R-2 97.3%
MDL R-3 103.8%
MDL R-4 98.9%
MDL R-5 103.2%
MDL R-6 102.4%
MDL R-7 114.8%
Dico Stab 1 R-1 97.9%
Dico Stab 1 R-2 97.8%
Dico Stab 1 R-3 98.4%
MDL Blank 98.2%
Dico stability blk1 97.1%
Spike R-1 94.2%
Spike R-2 95.1%
Spike R-3 95.1%
Spike R-4 95.0%
Spike R-5 95.4%
WA416-Dico-5 iev 98.1%
WA416-Dico-4 e eeV5 97.6%
WA416-Dico-4 e CCV5 100.2%
WA416-Dico-4 e eeV5 100.5%
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T bl E2 IS d d R 3 8-0 A Ia e O. nterna tan ar ecoverv -1 5 naiyses

S'affplé Rl;cØVøry
Dico Stab 2 R-1 101.4%
Dico Stab 2 R-2 100.4%
Dico Stab 2 R-3 100.3%
Dico stability blk2 98.5%
Spike R-6 100.3%
Spike R-7 98.5%
WA416-Dico-8ICV 92.4%
WA416-Dico-10 CV 101.5%
WA416-Dico-4 C CCV5 103.6%
WA416-Dico-4 C CCV5 107.6%
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2.0 STATEMENT OF COMPLIANCE

This portion of the study meets the requirements for 40 CFR Part 160, EPA FIFRA Good
Laboratory Practices with the following exceptions:

The supplier purity claims for the test substances were verified by the Chemical
Repository, but the purity claims of the reference substances (4-nonylphenol and 5-('-
androstane) as characterized by the supplier were accepted and not verified.
Characterization of both test and reference substances is a GLP requirement. This
aspect of the study was not in compliance with GLPs.

Documentation for preparing prochloraz samples on July 25, 2005 was not recorded on
the day of preparation. Based on close correlation of results on July 25 and the
subsequent analyses, this lack of timely documentation does not impact the results or
interpretation of the data.

Note: Method deviations occurred and are noted in Appendix G of this report.

Chemical Repository Principal Investigator:
Michael Cobb
Battelle - Marine Science Laboratory
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3.0 QUALITY ASSURANCE

This portion of the study was examined for compliance with Good Laboratory Practice
Standards as published by the U.S. Environmental Protection Agency, Office of Pesticide
Programs in 40 CFR Part 160, 17 August 1989. The dates of all audits and inspections and
the dates of any findings were reported to the MSL Chemical Repository (CR) Principal
Investigator (PI) and Management and Study Director and Test Facility Management were
as follows:

DATE .. .DATE REPORTED TO:
ACTIVITY

CONDUCTED riSL OR PI & STUDY DIRECTOR &
MANAGEMENT MANAGEMENT

In Process Inspection
Preparation of atrazine and Sept 9, 2005 Sept 13, 2005 Oct 3, 2005
Dicofol solutions for analysis
Data & Draft Report Oct 14, 2005 Oct 17, 2005 Nov 3, 2005
Final Report Dee 15, 2005 Dee 15, 2005 Dee 15, 2005

'~~ r~!!fr~
Mary . Ly, n
Quality Assurance

I¡)/¡~/OÇ-
Date ' i
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4.0 APPROVALS PAGE

Study Title: Formulation of Test Substances in DMSO, Concentration Verification, Stability, and
Shipping for Work Assignments 4-16 and 4-17

Submitted by: Battelle - Marine Research Operations
Address: 1529 West Sequim Bay Road

Sequim, W A 98382

Prepared by: ~.;/.

ll Ii-)J Jd1Michael E. Cobb / Oáte
EDSP Chemical Repository Principal Investigator
Battelle - Marine Research Operations

Approved by:~~
Eric Crecelius
Manager, EDSP Chemical Repository
Battelle - Marine Research Operations

J1-jIÇ/Ob
Date

Personnel participating in this study:

Formulation Preparation: Rhonda Karls

Analyst: Tim Fortman, Rebecca Wood

Chemical Repository PI: Michael Cobb

Experimental Dates:

Date of first formulation preparation: July 25, 2005

Date of last analysis: October 3, 2005
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6.0 INTRODUCTION

Dr. Jerry Johnson, Work Assignment Leader (WAL) for Work Assignments 4-16 and 4-17 issued
a directive for the Endocrine Disruptor Screening Program (EDSP) Chemical Repository (CR) to
prepare and ship a group of test substances each formulated in the carrier dimethylsulfoxide
(DMSO).

The directive follows: Below is a tentative preparation and assay conduct schedule.

1) Please review the dates planned for the preparations and let me know if this will be acceptable. A
volume of 50 mL wil be prepared for each formulation. Of this 50 mL, 10 mL wil be sent to each of
four labs (40 mL) and the remainder (-10 mL) wil be retained at the CR for possible future analysis
in case the stabiliy needs to be extended.

2) Please confirm that the concentration values (mg/mL and M) are correct according to the
formulation preparation and stabilty results.

3) Please confirm that the stabiliy information is current.

4) Please confirm that if 50 mL of each reference chemical is prepared at the concentration listed
(including the quantity of chemical needed for analysis, standards, etc.) that there is enough
chemical available in the inventory to do so.

5) Please note that the formulation labels wil have to contain the code below in order for the labs to
run the chemicals blind. The actual information may be sent to the labs, but at the labs, someone
other than the technicians performing the assay wil need to unpack the shipment.

Prep/Analyze/Shipt LabsColiduct CherTlical
Chemical Conceiitration

Vehicle StabilityAssav. Code No. mg/mL
Weeks of 3 Prochloraz 38.0 (0.1 M)

100%
14 daysDMSOWeek of July 25 August 1 and

100%August 8 6 Fenarimol 33.2 (0.1 M)
DMSO 14 days

9 Dicofol 36.8 (0.1 M)
100%

14 daysWeeks of Sept DMSOWeek of August 29
5 and Sept 12 100%10 Atrazine 21.3 (0.1 M)

OM SO 
14 days

Weeks of Sept 4 4-Nonylphenol 24.1 (0.1 M)
100%

14 daysDMSOWeek of Sept 12 19 and Sept
100%26 5 Oibenz( a ,hJAnthracene 2.78 (0.01 M)

DMSO 14 days
tColumn one indicates schedule for initial Chemical Repository Tasks.

In addition to the initial formulation preparation and concentration verification (analysis) work, the
CR was also charged with checking stability of the test solutions four weeks after preparation.
During the assignment, Dr. Johnson requested additional stability checks as recorded in the data.

7.0 GENERAL METHODS

Methods of standard operation of the CR are currently addressed in MSL SOPs numbered R-001
through R-017. These procedures address chemical procurement, ordering, handling, inventory,
and storage requirements; chemical receipt and chain of custody, chemical log-in and labeling,
inventory, chemical storage; stock solution preparation, documentation and archiving; test
solution preparation, formulation analysis, documentation and shipping; chemical disposal, and
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CR maintenance over time. The requirements for procurement of chemicals for use in the CR are
addressed in the Quality Assurance Project Plan (QAPP) for EDSP Chemical Repository.

7.1 TEST SUBSTANCE PROCUREMENT

The test substances and vehicle for this study were in inventory at the time of the above directive
so no additional procurement was required. Each of the chemicals is maintained in the CR
inventory in a clean, dry location, and at a temperature as specified in the individual test
substance material safety data sheets (MSDS). Table 1 provides the chemical name, structure,
and facts pertinent to the study regarding each of the test substances. Table 2 provides parallel
information regarding the study vehicle.

Atrazine
1912-24-9

2332-1
215.72 /mole

12/14/04
10/07

Su elco/Chem Service
328-137A

98%
EDSP.G2-022

NÅN
~N)lAN~

H H

Parameter
Com ound Name
CAS #
Central File No.
Molecular Weight
Initial Recei t Date
Ex iration Date
Su lier
Lot Number
Vendor Purit
Method

Test,SùbstaÌ1ee
Dibenz a,h Anthracene

53-70-3
2319-1

278.35 /mole

12/06/04
12/06/10
Sigma

11613BC
97%

EDSP.G2-022

Dibenz A,H Anthracene

ç

lJ
Parameter TestSubstance . . Djeafal
Compound Name Dicofol
CAS # 115-32-2

"'ÇJ"
Central File No. 2391-1
Molecular Weight 370.49 g/mole

A . ~Initial Receipt Date 4/11/05 ~:- =-
Expiration Date Feb. 08

::~ ~OHSupplier Ultra Scientific
Lot Number RM00299
Vendor Purity cl

96.5%
Method EDSP.G2-025
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Fenarimol
60168-88-9

2335-1
331.21 /mole

01/10/05
07/09

Su elco/Chem Service
325-134C

99%
EDSP.G2-022

:ç~

1.#

U~ ~~"1# lJ
N

'l~§6Sijijsfâhqé
4-Non I henol

84852-15-3
2305-1

220.35 /mole

02/05/01
02/08

Acros Or anics
A0123226

99.8%
EDSP.G2-024

4-Non I henol

OH

(
Ralameter Te$t7Sybsta.nçe .. PrOChloraz
Compound Name Prochloraz
CAS # 67747-09-5
Central File No. 2162-2
Molecular Weight 376.67 g/mole 0 c:

Initial Receipt Date OS/20/04 Çi¿'~:c,Expiration Date 02/14/08
Supplier Sigma/Riedel
Lot Number 2226X
Vendor Purity 99.5%
Method EDSP. H4-023

Table 2. Study Vehicle

Parameter Carrier .. DimethylsUlfoxide
Compound Name Dimethylsulfoxide
CAS # 67 -68-5
Central File No. Not Applicable 0
Initial Receipt Date 01/20/05 II

Expiration Date January 2010 H3C~S'-CH3
Supplier Sigma-Aldrich
Lot Number 0074380

Reference Substances
5-cx-androstane was used as an internal standard for gas chromatography analyses. 4-
Nonylphenol is the only analyte where a lot other than the test substance was used as a
reference substance (Table 3).



EDSP Work Assignment Number 4-16 and 4-17
Page 9

4-Non I henol
84852-15-3

2331
220.35 Imole

12/13/04
12/2010

Acros Or anics
A0192712

;:98.5%
EDSP.G2-024

~OH
'~~j-~V

r

R~t~~~it~g!~Lll;stanç~..
5-cx-androstane

438-22-2
2276-1

260.46 Imole

10/12/04
10/12/09

Si ma-Aldrich

054K4027
99%

5-a-androstane

7.2 TEST SUBSTANCE FORMULATION

Per the directive provided by Dr. Johnson, formulations of each of the test substances were
prepared as specified. For each formulation prepared, a Chemical Repository Stock and Sample
Preparation Worksheet was generated. Worksheets for the six formulations are provided in
Appendix B.

Appropriate quantities of each chemical (see Table 4) were weighed to the nearest 0.1 mg into
individually tared, clean 1 dry amber glass bottles. 50 mL of DMSO was added to each bottle and
the bottles were capped and vortexed and checked visually for test substance dissolution. Five of
the six test substances went into solution during this step of the process. The sixth test
substance, atrazine, did not appear to be dissolved at this stage. The capped bottle was then
placed in a sonicator for -15 minutes but still appeared as a cloudy suspension after this step.
The atrazine suspension was allowed to sit overnight in the dark at room temperature and then
the following morning heated to -40°C on a hot plate for 10 minutes. The formulation was then
visually inspected and the atrazine appeared to be in solution

Table 4. Formulations
Test Substance Mass Adêled '1~h i.plèi~.~~s Cone. mg/ml* C(jhc..m~larity

I.. gHU:iS .inIl9(mi.f
Atrazine 1 .0786 54.800 (50 mL 21.572 0.100
Dibenzf a,h)Anthracene 0.1392 54.810 (50 mL 2.783 0.010
Dicofol 1 .8525 54.800 (50 mL 37.050 0.100
Fenarimol 1 .6564 54.800(50 mL 33.128 0.100
4-Nonylphenol 1 .1018 54.800 (50 mL) 22.036 0.100
Prochloraz 1.8836 54.800 (50 mL) 37.672 0.100

*Concentrations are mg test substance per mL DMSO (vehicle)

1 Prior to use, bottles are ashed for a minimum of 8 hours at 400°C per the CR QAPP.
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7.3 FORMULATION CONCENTRATION VERIFICATION

The six formulations were prepared on the schedule presented in the directive in the introduction,
Section 6.0, except for dicofol and atrazine, which were prepared a week earlier than scheduled.
To assure the early preparation did not impact the contract labs, an additional stability
measurement was included in the schedule. Verification of the prep concentrations and follow-on
stability analyses of the formulations were carried out using the methods (Table 5) developed for
the initial chemistry purity/stability work on WA 4-16/17 carried out by the CR. Results for the
formulation concentration verification and follow-on stability assessments are provided in Table 6.

Atrazine

Table 5. Anal ical Methods
Dibenzra,h)
anthracene Dicofol Fenarimol 4-Nonylphenol Prochloraz

EDSP.G2-022 EDSP.G2-022 EDSP.G2-025 EDSP.G2-022 EDSP.G2-024 EDSP.H4-023

a Ie ormu ation oncentratton en ication an ta IlitV...y
....

DibenzrA,H)Alrazine Dicofol Fenarimol 4-Nonylphenol Prochloraz..............
........... Anthracene

.........
"""

21.572 2.783 37.050 33.128 22.036 37.672
--r\;¡¡/ri "

92.5%(8-23) 97.7%(9-14) 91.0%(8-23) 91. 8%(7-26) 99.0%(9-13) 101.9%(7-25)'"'' ~I

EKtÈ!lldli~Stäbilityndat!l) 92.8%(9-9) 97.0%(10-3) 94.8%(9-9) 90.5%(8-24) 97.0%(10-3) 96.7%(8-25)
Additicii;al StäbiHty*(date) 91.7%(9-19) . 96.0%(9-20) - - 97.1 %(9-26)

T b 6 F i 0 C V of d S b"

*(actual/expected) X 100

7.4 FORMULATION SHIPPING

Formulations were aliquoted for shipping into appropriately cleaned/ashed amber bottles as
documented in Table 7.

Table 7. Formulation Ali uots Shi
VOI~(æL) . VpLJæL) Vol.(rnl.)

Shil?pedto ShiPI?~dt() Shippødt.()lnResearch WIL. Vitro
Triángle Research Techl1(¡lógies

Institutø(RTI) Labs

Test Substance Vol. (mL)
Retained
ByCR

Storage
Condition of

CR
Retained
Aliquot

Atrazine 10 10 10 10 10 -5°C

Dibenz(a.hJAnthracene 10 10 10 10 10 Room
Temperature

Dicofol 10 10 10 10 10 -5°C

Fenarimol 10 10 10 10 10 Room
Temperature

4-Nonylphenol 10 10 10 10 10 2-8°C

Prochloraz 10 10 10 10 10 Room
Temperature

Each bottle was labeled with the: test substance code name and concentration in DMSO, volume
provided, expiration date of formulation prepared by, appropriate storage temperature, and
preparation date. Each shipment included the formulations as listed in Table 7, a chain of
custody (CoC), a letter describing the shipment and directions for signing and returning the CoC,
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and a self-addressed stamped envelope for the return of the CoCo Each shipment also contained
a sealed envelope containing an MSDS for each test substance provided, a certificate of analysis
(CoA) for each test substance provided, and a letter to the laboratory safety officer with the test
substance name associated with each formulation code number to allow the formulation code to
be broken in case of a laboratory accident with the blinded solutions.

All formulations were shipped via Fed Ex overnight as described on each CoC document.
Recipient labs were instructed to store the formulations per the CoC specifications between
usages.

7.5 ARCHIVING

Samples of the six test solutions retained by the CR were stored as noted in Table 7 for follow-on
stability evaluations or for provision to study labs as required.

Archive samples of the test substances employed in this study will be maintained in the EDSP
Chemical Repository for the shelf life indicated on the chemical labeL.

The protocol, any amendments provided, all records, and the final report generated as a result of
this study will be transported to and maintained for archival purposes at the following address:

PNNL Records Management
540 Fifth Street
Richland, WA 99352
PH: 509.375.2340
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66 Tower La . P.O. Box 59. Wesl Ch. PA 19381-1599
HI(J52-999. 1~1~-3026. Fax H1Q.2-S729

inf~hemsØN.co . ww.chms.co

CERTIFICATE OF ANALYSIS

INVOICE #: CS255881
PO #: P337541

CATALOG #: PS-380 CAS #: 1912-24-9

DESCRIPTION: Atrazine

PURITY: 98%

To re-order CHEM SERCE products call

§SUPELCO
800-247-6628 or 814-359-3441
or any local Supelco sales officeTso31

LOT #: 328-137A

EXPIRATION DATE: 10107

Chern Service, Inc. guarantees the punty of this chemical:! 0.5% deviation prior to the expiration date
shown on the label and exclusive of any customer contamination.

Two or more of the following methods of analysis are used to determine purity: Melting point,
refractive index, titration, FTIR, IR, TLC, GC/FID, GCITCD, GC/ECD, GC/MS, HPLC or DSC.

Our standards are suitable for use with all EPA methods.

Certified By:~L~
John Conrad

CSMfTC

~ /~...:-,
... I~.J i~
IS 901

Cl'~s.mlf..)ii'ia
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SIGMA-ALDRICH
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Product Name

Product Number
Product Brand

CAS Number
Molecular Formula
Molecular Weight

TEST

APPEARANCE

INFRARED
SPECTRUM
THIN-LAYER

CHROMATOGRAPHY

SOLUBILITY

QUALITY CONTROL
ACCEPTANCE DATE

eert if i cateof Analysi s

Dibenz( a, h)a nthracene,
97%
D3,140-0
ALDRICH

53-70-3
CiiH14

278.35

SPECIFICATION
LIGHT YELLOW TO YELLOW CRYSTALLINE
POWDER OR

CONFORMS TO STRUCTURE AND STANDARD AS

CONSISTENT WITH 97% PURITY

5% IN TOLUENE; CLEAR, COLORLESS TO LIGHT

YELLOW, LIGHT GREEN OR LIGHT YELLOW-
GREEN

\.
/'-\. . \'" ~~ ,/! \ \,.. ,~-" I r'// f
"/-j PGP,(/ '-'"

Ronnie J. Martin, Supervisor
Ouality Control
Milwaukee, \A/isconsin US.A.

LOT 11613BC RESULTS

YELLOW POWDER

CONFORMS TO STRUCTURE AND
STANDARD

CONSISTENT WITH 97% PURITY

5 MG/ML, TOLUENE; CLEAR

FAINT YELLOW SOLUTION

FEBRUARY, 2004
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1iTRA
SCIENTIFIC

Analytical Solutions
Certificate of Analysis

Dleatal

Product Number: PST-391

Lot Number: RM00299

Expiration Date: Feb-2008

Page: 1 of 1
This reference material has been analyzed by high resolution gas chromatography or high performance
liquid chromatography, and found to meet the specifcations stated below. The uncertainty of the purity
measurement is :I 0.5%.

Compound

dicerol

CAS #

000115-32-2

Purity

96.5%

Storage: May be stored at room temperature

I' It ~,/~~../en=
Compa
iso 901

SAI Globsl
RegIstered

ISO 17025
Cer1 No. 0851- 01

250 Smith Street, North Kingstown, RI 02852 USA
401-294-9400 Fax: 401-295-2330

ww.ultrasci.com

Dr. Edward Flb:gerald.
s"nior Sclenllst
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66 Tow 1._' P.O. Bo 59 . We Ch. PA 193HI599
1~52-O . H)10-92-3 . Fax 1~1()92-8729
ln~.co' ww.di1c.co

CERTIFICATE OF ANALYSIS

INVOICE #: CS257624
PO #: P339294

CATALOG #: PS~1073 CAS #: 60168-88-9

DESCRIPTION: Fenarimol

LOT #: 325-134C

To re-rder CHEM SERVICE proucts call

§ SUPELCO
800-247-6628 or 814-359-3441
or any local Supelco sales office

T8011
PURITY: 99%

EXPIRATION DATE: 07/09

Chem Service. Inc. guarantees the purity of this chemical :I 0.5% deviation prior to the expiration date
shown on the labal and exclusive of any customer contamination.

Two or more of the following methods of analysis are used to determine purity: Meltng point,
refractive index. tiration, FTIR, fR. TLC. GC/FID. GCrrCD, GC/ECD, GC/MS. HPLC or DSC.

Our standards are suitable for use with all EPA methods.

Certifed By:~L~
John Conrad
CSMrrC

~ rj; ~l_1'-j if
lSO 90'CM"~~':Jltìl0

Page 16
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! tmllflrin ~f ~~Il ~m Generl Pruc Dala
Veiio 01
CM No. 8465.15-3
MoI wehl 22.3
Ma foiWi C15 H24 0
Unfc 141
Aa po ('C)

Produ 41624..000
4-Ll Q9 MllmR£ OF ISOMERS

,112326Lot no.lot Spt Dat

clevi liqu (e 40 AlHA)
AUHENTC
99. %
OM %
1.5159 (2C, 58 om)
ORHONOPlNOL: c ~
O/PHENO 11.08%
PHENOL: 0.0

Appe
liid iipeomiti
Slpe tøchn. GC
Wa
R9fe In
Aditon In

-
.. . ::"~:id:~'::_:' -:_~-. ---._.

a l'lii¡ Stl;~i;i~f. £&inpa,'.t:¡
..~
:ë
.. l$$lf: 7/tor
~ A. Vann..li Qualit Colrl Mana¡

~..o
." e,llGc.~ "T""J'4'!')~Im.l1 'fox '320)\4!5.3J( '_hl:\""'_""""

1126, US rr.i;,-&10700 "f:1-l11.. ~1Me 1i".w~0(

~_.___ ~_L _.._.,_..__=._.~____.._'.~~ ,___~..z.._. __..._ ~-,--'-'
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~)
SIGMA-ALDRICH

.¡mrraø;ra:~iii.__

..~ ~ka""'-i l.
-ii Ml lU uu~ü:

CIATl OF AI YS IlH C&RlTI :l1.8 -i 't £lQ:

-i.- U.Il.JH/5ll5

--.,_.,-,
_.
~"l U.-.Jl.. -i lU i...,.""

!..lCl.'-~. '''11 aat: . 222"¡ti _., (.--i.- (2-(2, t. 6-~)im)iii-c-"'')
-- u. ~1.__
Po. l C15115Cll02 ~... 311..6' cr/l
ClIf.1 U174.,-ot-5J

_ . hD4a

2. _ An
_it3 (J)
.... (1I1

iit1 ..
ll.. of l.lo

c:1.
".,

l1.5-U.1
..

.c
23.AD.2002

3. Ack: an- fl. Bii-~Uhi:i-_i.~~""lø-ii-__-l~"'U4~u-iiI.... .. di ~ .i .. lw ~ '" .i'l ..- .c i- -N1 ø... li uw
-i -i __, tit u. l-tT -l ll -l b -l -l.. .. .. au lI
~..li.1J ~_ t4 1M w.N.. AI~_.a.... tl~.

.. .. Mc --.. ~ _1.h_1" U ~ -l to tM ~ lt~ ~ ...

.. .. ~ c. .... 4d.. ~ UI ~ ,..... hr ~ ot tl l- _ g- 1lt- i-. pu a- .. ~u- U' Mt --.

. . ~ II -i..t; 'l~ ~ l- ~_ 01 -i.

$~i.__ci "' j!
Won Inr

I :rA-'-í~'i :1 \

lL~~&· -~, l Rl 1'
A& illÜqbt. Iliii' ll- --!----.!:;;;--i;~;i- --i: ,;;-"-~~~;;""~--"-------

1.912: ..089 0.761 0.OS9
6.336 i.n~l :¡4:i,U~ t~:~~~

------~--~:~~~~~.:~~~~~:~~:_--------_.._-~-
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í

~
----.CøEI--IiVob80.... -..--_.
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ACRÕS~=--~_.. Certificate of Analysis;.., .~-"l:rry.:~nl;-~. .
-~~---~-~------------
Product41624-o000

4-NONYLPHENOL, 99%, MIXTURE OF
ISOMERS

Lot Specific Data A0192712

Appearance
Color scale
Infrared spectrometr
Separat. techno GC
Water
Refractive index

clear viscous liquid
-c50 APHA
authentic
::98.5 %
-cO.05 %

1.5119 (20°C, 589 nm)

General Product Data

Version 00
CAS No 84852-15-3
Molecular weight 220.35
Molecular formula C15 H24 0
Linear formula

Flash point (OC) 141

Page 19
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APPENDIX B

CHEMICAL REPOSITORY STOCK AND SAMPLE PREPARATIONS WORKSHEETS
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ChSl'lcaIR~iiøsit~r:St()CkandSamøle ,Rr~'pat'atlon WOt'~$~eet
/'~i In Diila(lnlti or elrele 'shadedltems to signify compllin) ,

Neal Chml!(l Dale:
Analyt:

Chemical Name:

B01le CF N!Jber;
OMS Barce:

S 1(; U"'-A'PRIC~uPPliiNamè:l
Rie ')i:L .Je lllJfln LclNbeRi( IN..S --, !J, ,
. Pate !'écved:

ExrâllohDaæ;
for ,!Ig/i

7/221005 Cert of Anlysis;

MSDS:

Purity:

Bulld/ll:
Room:

Location:

CAS:
'ZS"3oG, G.

:z !:3o(,S'
Z.sacS3

erN
G) erN

Min, 99.5% pe mfg.

MSl-5
219

Cabinet #1, Shelf #3

67747-09-5

zØ3a¿'~
UZ.q7Q
r'G '~~9

Prochloraz
2162-2

Severl - See beow
Siga-Alrich

2226X

510/200
Fel8

~-
I 'Z$3067

Vfio ., 'Z
Z5~o 70
2:53Q~q

376.67 :i jk '11

S~èai
MSl-5
219

Flammable Cabinet

67.68
47231-2l

253353
Jun-10

BuUdlri:

Room:

loi6on:
CASi

ealaNUIbl
CMS'Bie:

E¡¡ir' hOal!!:1.0960 '
d....

S(êllo Preo~r;¡Uiifí -,,,,-,,-,:-
~W 7/2512005 Balanc Infó'.rili.i: .-

Antyb '~
Maufaclre Sartorius~~ÍJai~e: Coe 3 MOdel: B3100El'~lionPâ!!: 81/2005 Serial Nurbei: 1120122767

Tai111MilliiiW (tnM~, 100. Calibrati Inlèii 12 mo.Voii.m(i NG~~(iTiji 50.00 Last C¡libralion: 10118100: _C .'. _' _ ".' . ~ ,-_

Üiâ:l4 , GFdr
Tai'1l GheiiditMoss (g)i

CalibrnUòn Chck: NTarg'lt $1;'êíì;i\~S';(\l): 54;8073 (doomenled in Calibraliön
AciuaIMöíantActi~!\ (mM): 106.0133 Notebok: room MSL-5. 219)

Slep1: Tare islö(Bolle: .V'
ki Clemièít . i/

Ai;i¡J (;me!1ljl Mass (g): 1.88360
Step 2: 'TateSt(akl3otte again: ..v"... Chemical

'Ad Solvent: '';
Olsolved 6J or N

,\ÇlullSoIvlit. Mass (9): 54.8000 in solvent:-, -0" ..
Foiulasus~

Target Chemica/Mass (g) ~ Target Mo/arity (Mo/esI)" Volume 
Needed (L) x FW (glMo/e)

Target Solvent Mass (g) ~ .ø~tua/ Chemica' MassJil.": So!~ent p..!.nsitl(§(LlL
(Target Mo'arity(MolesI) x Chemical FW (gIMole))
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(( .

(; ,v

/
WA ¿¡'I' i 1ASJt &

~
pbllllical.~e.iø$jt~iySJoCk and. Sa""tllåPre~at;lJi(lll.Worksheet

FlU in Oafa (inillai or clrcl 'sl(J Items to signfy coPlli)

N~aiêIiÎç;1 8/2005
~ ktLc

Atazlne
2332-1

253.212
Cher Seice

328-137A
12/141200

.. 10107
215.2

. ,¡: ~'-n - -.
.baiè

Anlys~ '. "
$plvt.Nimè;
SJ,lí¡,~e!

g~~~=
. 'çilt.Gr:ay';

sí9'ffJ'êì;i¡Ii"paie:
Anlyt:

StQ/ BalCe;
Ei(ìatlOíPl'W:

1"MCMolarìiý (1Ï~¡i
itoiûine'Neéed (mll;

tRrit~¡;Cí~nl,ç:, Mass (g):

.'t¡i~lii;$ófvaii Mass (9):

~t(iUíl~~¡¡iiiy AGIev~d(rnM):

8122005

Coe 10

9151205

100.0

50.00
1.i786

.54:!i
100.~~

si~p;l: TareS(åê 6ôl\Ø:

lÍäGløi-1eaJ:
Actual C1el!tli\~;is~(øi;

Tar" s'iQC'~tiil'lg;iiri:

, . 'A¡#.SÔ/Vlii¡

Acl\aISoJy~!l,tMa'. .:(9 ,:

,/
v.

1.07860

v
i/.

54.8000

'~l~~~:

FÓ/l~las Used

1.09 .

Ca. of Anlysls:
Msos:
Purty

BuIlding:

Room:

Loiln:
CASi

. 1M. (Z-l~øS C4liPIITfft E:rlW'iti~

MSl-5
219

Flammabl Cabl

67-6
472301-2l

253353
Jun10

Ìl¡¡là'o InrØi!(

/J¡¡UfaÌl(let: Sartrius
,Moiii 83100P

$llilINOmber: 1120122767

CaIlb;,aål lríteiit! 12 mo.

last Call1:íioo: 10/181200

Cålibr;litnec: (J(irN .
(ijcuènled inCalibrijn
,,ólclk: ròomM$~-i¡.'Z'19)

5~;~./ "~;./:s ff.l!Le"
aA'1 ~;u/t4 s:t'/t V/94.$W~J'¿(~ '.

Ch~mlcal

DiSÒed *rø or N
in Sqlvent;

Targø( Ghefn/ëalMass (g) '" Target Molarity (MolesI) x Volume Needed(L) x FW (glMolil)

Target Solvent Mass (g) = (Actual Chemical ~ass (g) x Solyenf 01!!!~Jty (gllL
(Target Molarity (MoJesI) x Chemical FW (glMole))

(Actuai Chemical Mass (g))A I M I 't 1M i sI) ChemiCåJ FW (g/Moie)clua oanyi' oe =__

. (Actuai solvl'ntMasS(g))it.. ~ mtf y It) fl¿ lø a'øok ~/v:a::zJwd"'~ fi A.S'''C
in. T-/1' ,t i le Ziq, 15 l. ~'/-I'(l

* g-Z3-os - l)~ to. ~¡lld iH~6;'1ìty L; fl ..ru -ri- g-illa./ØH W~

~ to s-t hi fJ ¿.uk. d) -t tø¡edøL ÇJNAifll. r'4 ~aI to-:1'o'f!
jtnL() minWls Ø1 ~ ~¡-¡CaZ. TJu ~;.t Wlw "rÁ4 V/#ll ,L'5~d
PM" '! a.'Ø 0/ ~ø' to Au hi ~d'ItJ. /U
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Chemical Repository Stock and SamDle Preparation Worksheet
Fin In Data (lnWal or circe .shed. lteslo slgly i:mpleUo)

Neal Chemical Dale: 9/13/2005 Cart. of Analys:

%: NAnyst ll MSDS: NChemlool Name: Olbeiira,hlanlh'acene Punly 97% per mfg.Botte CF Numli: 231jl1 Builing: MSl-5CMS Barcoe; 2540+25443 Roo: 219Supplier Name:1 Sigma i loclkn: Cabinet#1. Shlf#2lol Numbe 11613BC CAS: 53-70.3
Dale Reced: I 121B100
Explrall Date: Deo-10 L
Forula Weloht 278.51~ Dale: 91131005 BuildIng: MSL-6Ant H Ro: 219Sovent Náme: DimethYl sulfde Loction: Flmmabe CanelSupplier Nae: ska-Al CAS: 67-6

Lot Number: . 0074380 Calaog Number: 472301-2LDale Rec: 6/315 CMS Barcoe: 253353S oefi Grvi 1.0960 Expti Date: Jun-10

Stoc Preoarall Date: 9/131200 Balanc InforaUon:
Anlyt: k. Maufactre SarusSloc Barco: Coe 5 Mo: B3100P

E~fion Date: 9/28/005 Serial Numbe 1120122767Target Molarl(y (mM):
10.0 CaUbra tin Interval: 12mo.Volume N~ed (ml):

50.00 Lasl CaUbraUon: 10/181200, Target Chemical Mass (g):
0.1392 CaUbrallon Ched: -lor NT argel SolVt Mass (9): 54.608 (documente in CaUbrafionActul Molanty Achieve (mM): 10.~~ Nolebook; ,oom MSl-5. 219)

Step 1: Tare Stock BolUe: v'
Add Chemical: ,/

Aclual Chemical Mass (9): 0.13920
Slep 2: Tam Stock Botte again: v Chemical

Add Solvent: y' DisolVed Go, NActl Solvenl Ma (9): 54.8100 in Solvent:

fQrmulas Use(

Target Chemical Mass (g) ~ Target Molarity (Moles/I)" Volume Needed (L) x FW (glole)

T tS I tM i) (Actua/Chemica.IMass(g)xSolventDensity(g/L))argo oven aSSig = ...... .~~~
(Targot Molarity (MolesI) x Chemical FW (glMole))

'S



EDSP Work Assignment Number 4-16 and 4-17

1
y,

/
WA "I-I/', rJl$KB

'\r
!!eal ChIC'l

Date: 812212005 Cert of Analyss:

~: NAnlyt ÆKA~
MSDS: NChemica Name;

DICnfol
Purity: Mi, 96.5% iier mfn.Bol:e CF Nuber:

2391-1
Budin: MSl-5CMS Ekl'e: 253313

Room: 219Suplier Name:( Ult 1 loclfn: Cabinet #1. Shelf #1lot Number; RMO29
CAS: 115-32-2Date Rec: 4/11200

Eiirall Date: Fel.( 1Foiula W$lt
370.49/~ Date 81221005 Bulfl1; MSl-5An /è ", Roo: 219Sot Name: OlmeU;flto lo; Aamabe CanetSupplier Name: Skima-A

CAS: 67-0lot Nuber oo743BO
Calalog Number 47231-2lDala Reced; 6loo5 CM Ba; 253353Sii Gr1Y 1.096 Eim!i Dale: Jun10

)

Qloc PremiraUQI
Dale: 8/212005

Bancelnfoimati;Analyt IèKM.~ Manufcler SartoriusStoc Bare:
Coe 9

Moel: B3100Expati Date: 9/5/005
Sel Numlm: 1120122767Target Molarity (mM):

100.0 CallbrUon Inlerl:
12 mo. 

Volume Neeed (ml):
50.00 LastCaliblion; 10116/004Target Chical Mass (9);

1.8525 Callbrli Check
(i or N

Targel Solven Mass (g);
54.8015

(docuented In CalibmtiActl Molarity Achev (mM):
100.0027 Notebk; rom MSl-5. 219)

Step 1: Tare Stoc Botte: V
Add Chemical: V

Actual Chical Mass (g);
1.85250Slep2: Tare Slack Botte again; v ChiclAd Solvent V"

Dlsolved
(ý or NAclual Solven Mass Ig): 54.S000 in Sove

Bnmulas US'l

Target Chemical Mass (g) = Target Molarity 
(MolesI) x Volume Needed (L) x FW (g/ole)

Target Soilleni Mas:ag) = - (Actual ChemicaIMass(g) x Solilent Density (glL))"

(Target Molarity 
(MolesI) x Chemical FW (g/ole))
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EDSP Work Assignment Number 4-16 and 4-17

Cl¡emloaIReDõsitoIYStockand$amøle ~rèR:aration, Worksheet
Fin in Oàia (Inlal or elrde "Shaded"iiems..: slfy copi)

Neal Chemical Dale:

Anlyst
Chemi,CaI Name:

Bolle CF Numbe
CMS Barcoe:

S~pPlerName:1
Lot Numb.èr

Dale Retve(;

ExpraUOl D.ite:

Fi:rm",'¡i,W Iill

7/221005

ÆK.
Fenarlmol

2335-1

Severl. See belo
Supelco

LB32fH34C

1/101200
Jul-09

331.21

~91ijt

1.0960

~t~fi!âraiióri " ";bâ~:
,AiIY,1s

~ckßlti¡,:
ä*pj¡aiionJ¡fft¡i

t~il~I'~âriiy;fiiM¡;
VóiinilN~lllr4):

TaI'ßi~Il~I\lldM;l~s!\i):
Tàrgèl.$i1!~~~s(~i:

Actual MolárityACilliled ,(mM):

71251005

let:
Coe 6

8(12005
100.0

50.00
1:651ll,

54.MIa
1oo.Q211

Step 1:

Step 2:

tar Stock Bolle:

Add G\Ìeilf(¡I:
Acll!a! Chenica Ma~~(9):
Tar4¡ stCli;oIUea9ain;

Add Sovenl:

Åatgai, i;QlYØi1 Mass j¡

Ëônnulas Used

Ce. of Anlys:
MSDS:

Purity

Building:

Roo:
Loetln:

CA:
U;,(~tJ/

't.ill(l-J
~¡;(l" 6''l

~
I z5i¡qÇQ

'Z'5i( 1/ '7 I
'ZS"ll'ltl-
'ZSLlJl(¡5
'Z~i¡"8;'/
~S9i1G.1

j$kß~:~" 'j¡'ø:

")!i'llf7S
z~qll4l.

MSL.5

219
Flammable Canel

67-6
472301-2L

253353
.. OVIO

"1.."'4t. cl 'ìfTEJl

¡¡iii 1r\:Ji:!l; ','
Ml\t;(G Sarti.

M0Ø1! B3100P
S.dt!NUÌ~ 1120122767

caiibri~oi lotetl: 12 mo.
i.l~limi~: 1 /18(200

Cali~Î¡Ík~: .,ý,"ci .N
'Cdøi:nièl1led in (;librtk

Notebok;ro MSL-S. 219)

CtJmiòal
DispWCd

in So!víi:
Gar N

Target Chem/cafMáss (g) = Targøt Mo/anty (Mo/esI) xVofume Needed (L) x FW (g/Mofe)

T t S' I t M ' ) (Actual ChemlcalM, ass (g) x Solvent Denslty(gI),)argo 0 ven assig '" ' ,,' ,," ,
(Target Molarity (MolesI) x Chemical FW (gIMo/e))

Page 25



EDSP Work Assignment Number 4-16 and 4-17

Cbemical Repos.JtorvStoek:aod ,$.alJD.lePrepar,atlop.workshee,t
fill In Data (1nlal or clcl "shded IIams to slfy coplel)

Neat Chemical Date: 91131005 Cei of Analys: (!' or N
Anlyst: b.. MSDS: ti Of N

Chemical Name: 4-Noì1ytp/enol Purty: 99.8% pe mf!!.
Bottle OF Number: 2301 BUIl¡ll1i MSl-5

OMS ßarooe: 173899 Room: 219
S~i'¡~!t..ri~ AciDS I loCtion: Cabinel #1. She~ #1

A 0 I i p z.i. (p 401 N\lbë . A01232260f '\.''12,. J2ßI.tA' gØA: 84852-15-
itK 11.-1-115 i: Dale R~ved:1 2/51001 I ""I'lfS' .'

E$irllpnOali!:1 Feb-o I
. FQirnu!aWtlg!¡tl 220.351

,.

SoWet 'ßul)~!n9:
Roa;
LØllÎl: ..'

~.N~
,d¥Sii~ê!

,IÕP¡i(¡

Oale:
Analyst:

SoeritNamel
Supplier ~e:
. l: Numlx
Date Reclivedi

, S .., 'nc ,GrVi ¡

MSl-5
219

Flammabe Qablnt

67-68-5

472301-2l
253353

Jui10

Dim sulfo)le
SL a.Aldr

007430
61005

1.096
d "

Stgç Preoarati Dille: 91131005 BalanciflnfÔi ~¡i#M:
Anlysl: M Maufaè!¡: Sartorus

Stòck BB!e: Coe 4
"

Miel! 83100P
Exp1ni6on Dále: 9/28005 Sfll NlIbe 1120122767

Target Möarity (mM): 100.0 Callbr.llim1mll: 12 mo. 
Volume Neeed (ml): 50.00 ll!tC¡ll~ra6llri: 10118100

Tatel Chemla¡1 Mass (g):
.

ffMa Gall~iatlon ~~; (l Qr N
Tatet'Soiverl Mass (g); 5j,a'p:l5 (~~t!i ii 9'HpratiOl

Actual Molanty Achieved (rnM): 1Ptt!l45 NetØb¡ l'ri MSl~5, 219)

Siep 1: Tare Slac Solte: ¿'
Add Chernlcal' ..¡¿.....

Actual Chemioal'Mass(g): 1.10180
Step 2: Tare Stock BolUe agaln;. V Ch~!Ilo¡d

(j or
Add Sólvt .iI OisolVÒl N

ActualsoIi6ntMass (g): 54.8000 lii6QÌY.it;

Forulas Use

Target ChemicalMass (g) ~ Target Molarity (Molas/) x Volume Needed (t) x FW (g/Mole)

Target Solvent Mass (g) ~JAJ?~'!l Chemical Mass (g) x Solvent Del2~~Jg/L~L
(Target MOlarity (Moles/) x Chemical FW (g/ole))

(Actual Chemical Mass (g)JActual Molarity (Moles/) ~ Chemical FW (g/Mo~:.L,.

(.!2CtU81 SOI~I!0-lyass (fl), _ -r l. SolventDe.nsity g/LlN#l: /J~d'nlfll"I I() ml- :ffacf wdAlUitU A""o' doirv l\z~a"C~ 1; .T' ,¡ -"
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APPENDIX C

CHAIN OF CUSTODY DOCUMENTS



EDSP Work Assignment Number 4-16 and 4-17

EOSP CHAIN OF CUSTODY RECORD

Dr. Jim Mathews I Ms. Sherry Black Batelle Marine Science Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98362PROJECT #: WA 4-16

EDSP STUDY DIRECTOR: Mlchaet Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METHOD: (circle one)

UPS Other
Cold Packs

4'C -10"C -20'C -80.C

'-'. -.". .. - .. -.. - -"", --
è\lEMICAt: .1~10niLe~eIi1W'/.D.MSP

1 ::: :~~yt:~~:~ji:n¡L:çt ~p:~~!(~Ci!AA::: ::::: ::: :::::: ::: ::::::: :::::::

"n 0.0. sl'õëi(ëööE: .¿- -. 0... --- ___0 .On........ 000 0.. 0 .___ _... ___0__ __ _ _. n on

2 : ::: ç:9MM~!lJsi: ~p:n¡L :~ÜP:q~MP.~Ci!AA::::::::::: ::: :::::::: ::::::::::::

:~~:~1t:::

: ~~;: ~Ci-r:::
--- - . -. - ~~ - - - ~ - - - -.. . . - -- _.. - - ----- .--- _...... ..... ... ............~ --- ---- --.__.. _.. -...._-
___ __ _.4"" ..._................ __.... ___ __ ________ ___...... _..... ___ __ __ __.... _ _ __ _.. ___.. ___ _. _. .

/5~
TIme

, 're/ j¿-
Company

Time

v: C. tf1f/2OAI
Printed Name Com an

\JER\F\EO COP'i

'i! DATE~\NT.~
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EDSP Work Assignment Number 4-16 and 4-17 Page 29

~'-'-"-'._"p'~, ~- "'~'-~.~ -- -'. ..............~....---~..._._--._~Uo'I..

EDSP CHAIN OF CUSTODY RECORD

Dr. Jennifer Wohlever I Mr. Justin Godse Battelle Marine Science laboraory

1529 WéS Sequim Bay Road~ROJECT #: WA 4-16
I Sequim, Washington 98362

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-4580

SHIPMENT METOD: (circle one)

(FED Ex) UPS Other
~ONDinONS:Tclrcle one)

Cold Packs ~lee Dry tee
RECOMMENDED STORAGE CONDITONS:

(circle one)

c& 4°C -10.C -2llC -80.C

Reipt .of ObonCHEMICAL: 1X10 ni ea 100 DMSO Da co..ni S,- Inson
1 STOCK CODE: 3

1
:~I!i~:~U~C:::: :~Ç:MM~tS; J9: n¡L:~ lÄC ~M :~:i9!::::::::::: :::::::::::::: ::::::: ::_
._---......_-----..---- _h. sTõk- ë-õöÉ, -lih, -- - -- h -- _.. -.. .hh. --_ ___ _ _ _____ _ ___ ___. h__ ....___.
...........-......_-----

2 ::::~~M~¡J9:n¡L :~! l~~M~~~9!:: ::: ::: ::::::: ::::: ::: :::: :::: :::
1 :~t!~:~f!~C:.--_________......__w__.____....... __________..___.................._____..___..__........_...._......._

-----......--...._--- -----...._--------..__....-.._--.._--------------------.._--....-------......_....._._--..
- * -- -- - - - - -.. ~..*

( 'S~

7,2P~oS- /I 3D f.
Dale TIme

WIL RESêlt(,CH
Com an

Cer Co
lnit:Ð-.DC6



EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Neil Jensen I Mr. Tim Moeller Battelle Marine Science Laboratory
1529 West Sequim Bay Road
Sequim, Washington 9862ROJECT #: WA 4-16

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METHOD: (circle one)

UPS other

Cold Packs

§ 4°C -10°C -20°C -8°C

CHEMICAL: 1X10 mL each 100% DMSO Recl1pt
Dale

1 ::: J~~~~l-n¡L:~! ~~¡n~ :~f.;j9!::::::::::::::::: :::: :::::: :::::::

---- ----sfÖCK-t-ÔDË'-ci--------. - -.. ----- ....n__ --. n___ ------ ---------._ ______
2 ::: :~9MM~~si:j9:!rL:~Ü~¡iM~.;)~:::::::: ::::::: ::::::::::::::::::::

_. - - - - -- - -- - - - - - - - - _. - - ~ - -. - - - -. _. _. . -.. ~. _. - - - - - - - - - - - -- - - - - - - - --.-.- - - _.. . --
~.. - - _. - - -. .. - - - -. - - - - -- - -. -- - --- - -- - - - - -... -- - ~ --- --- -.. _. - --- -... - - - - ..- _. ---

/~ ./
Slgnature

-r" '; 7Z ~
Printed' Naff,,_____

l'J~' 0'- h~Jò
Date Time

j/l vIl.
Company

.of
contane

Obrvaton
s.Instcts

:~G-~:~~t::

jft?:r~:~t~L:
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Bozena Lusiak I Mr. Tom Deck Battelle Marine Sciences Laboratory
1529 West Sequim Bay Road

PROJECT #: WA 4-16
I Sequim, Washington 98362

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-40

¡SHIPMENT METHOD: (circe one)-
(FED Ex') UPS Other

ONDITONS: \ccle one)
Cold Packs ~Ice Dry ice

RECOMMENDED STORAGE CONDITONS: (circle one)§ 4°C -10.C -20°C -80°C

-

Receipt 'of O~rvon
CHEMICAL: 1X10 mL Bach 100% DMSO Date conlane s,- Insctions

1
$TOCK CODE: 3 "f_')l'OS 1 :~i!r~:~n-~C:

: ::: i;ÇMMENTsi:l9:!iL :~Ü~~M :a~i:it)9!:::::::::: ::::: :::: ::::::::: :::::_ -.-._----------
---- n_ -¡¡fòCifcõifE: - enn ---. -.-... - -..-- -- .-. .-._.'" _.. --_.- -. ._-.. h .._--. .._------------

2. :::: ~9MMENsi: ~9:!iL:~Ü~~M:a~:i~!i:: :::::::::::::::: :::::::::::: :::: 1'di-oj 1
:~í9r~:~(Rt:::

---------------.---_.-------_.-._.-...-.-......................_-------------- .__e_._..._._..- -- -------------.---.-----------------_... .__._---- ------ ---. .--- ---.. .-.-.---- _.--.----.--.--

..h- /'~
Signature Dale

..5/U:iiJn AlOrM..
__Prì,!!~g Name

T~:i(f-á.S' ': goT. '/'''me

8. Q"'~gir: ./r:..,y)", '.i
Com an
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Jim Mathews I Ms. Sherry Black Battelle Marine Sciences Laboratory
1529 West Sequim Bay Road

l)ROJECT#: WA4-16, Task 8
I Sequim, WashIngton 98362

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-480

SHIPMENT METHOD: (cIrcle one)--
( FED"" UPS Other

¡CONDITIO~-(clrcte one) ~~ AmbientIce Dry Ice
RECOMMENDED STORAGE CONDITIONS: (circle one)

RT ~ -10'C -20'C -80'C

Recelpl #of Obseration
s,CHEMICAL: 1X10 mL each 100% DMSO Date containers Insruction-

1
STOCK CODE: 9

1 :~ii~:~E-ji:ç::
~:: ~ £QMM~n:1Si: ;9: niL: ~f ;:O~ roM :~gi=i~gn ~:::::~: ~ ~ ~ ~~: ~:::~::::::::::::::: -------------_.

..e_
- -. 'S-TòëKèöIiÈ, ';õ---' -- .-.-...- ---- --------- ---.- --- -- ______u -'---.-'--- ---------------

2 :::: 9:QMM~~fsiJ9~n¡L :~Ü~roM ~i:~(i9n::::::: :::: ::::::: ::: :::: :::::::::
1

:~l?r~:~~~::
---.-..._---...........-.........__.._------_..._--...-------------------_.._- ---------------

l- .. .____. _ __ ___.... ___. __ _ _ _ _._ _ __...... _ _ __ _____..____. _ __.. __.__ _ ..... ..__...._.... - -.-.......... ~ ~~ ~-

, 5.t ¿?

VSfUtllO COPY

ltf. R. OATË ¿?~31-0S-
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Jennifer Wohlever I Mr. Justin Godse Batelle Marne Scence Laboratory

152 West Sequim Bay Road
PROJECT #: WA 4-16, Task 8

I Sequim, Washington 98362
EDSP STUDY DIRECTOR: Michael Cobb

PHONE NUMBER: (360) 681-580
¡SHIPMENT METHOD: (circe one)

CFED E¡) UPS Other
1.0NDITONS: (circle one) ~ Ambientlee Dry Ice
RECOMMENDED STORAGE CONDITONS: (circle one)~ .

RT -10°C -20°C -8°C

Reipt tof Obseron
..CHEMlCAI: 1X10 mL eac 1004 DM$O Date CQnlane Inston-

1
STOCK CODE: 9

1 :s-i!~:~r3:::: :::~9MM~¡: ~lniL:af3l~~ ~(~~~ ::::::::::::::::::: ::::::: :::::::. ,.,. -.. ~.. -- - _.. -----..
.. -- si'ì( ëööt:. i õ - - - - - - -._. - -- - -.. - _.. .--. - - -- - - -. - - - - - - -- - - -.. - - _. - - - _. "'_."'_._R___"_."~

2 :: ::~9!M~fIs;: j9: niL :afj~¡¡ îi!- ~:iJ~!i::: :::: ::::::::: :::: ::::: ::::: :::_
1 :s-~:~~::

.......,..._...-.-..-----..-------.---_...--._--_..__._-----.-...--------..---..._- ---------------
---------------------_..._-------------..................-..--_..__..._--_...-..__....... ------_....._---

/ 5P ¿;

))¿-

$?~2S"-6)- (11/0
Daté TIme

Wll. R€Sc:--RCtI
Com an

CERTIFIED COpy
~~~~::~~

i

DATE 9, 2Ç~t.S- INITIALS At
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Neil Jensen I Mr. Tim Moeller Batelle Marine Science Laboratory
1529 W t SIB R d

I

es equ m ay oa
PROJECT#: WA4-16, Task 

8 Sequim, Washington 98362

EDSP STUDY DIRECTOR: Michael Cobb .

PHONE NUMBER: (360) 6814580
SHIPMENT METHOD: (circle one)--

( FFD i;,,- :: UPS Other
CONDITONS: (circe one) ~Ice Dry Ice Ambient

RECOMMENDED STORAGE CONDITONS: (cIrcle one)

RT -~ -10.C -20.e -SO.C

R~iii #Of Obrvatn
s,CHE/iICAL: 1X10""L ,~ 100%PMSO Dåi . cori InsclOfL.

1 STOK CODE: 9
1 :~~:a(~::::::ç:ÇM~~SË:~~ inL:~n~~M~=i~~!i::: :::::::::::::::::::::: ::: :::::: -------------.----- -_uS-rocK' ëOöÉ:1Õ'" -" ____U -.--. '_n. -.. - - ____n__ -.- - - _ - _..__ _.. _... n ---------------

2 :::: t-"Ç~~-rjj 9: inL:~t 3ll ~M ~1:i19i::::::::::::::::: :::::::::::::::::
1

:~t~:~~::
.~------ ------. -------..._----. ------------ ---.. - ---- ------_. - --- - - -- - --. --... ---------------L. - - - - - - - _. -... -_. --- - --_... _. _.. -- -.... -.- _.-.".. --- - - - --. - --..... -- -.. - - -.. -- - -... - ---- "---..-..._-----

~I v lhI ~ C( TiffbBrr)
.Jd Name CompanyRec!dBY: L . , , ../
Nc ') 91a.J G f c; (nJ /J . UI'
j S¡gnaiutj dale Time,¥"c:ll

Ptlnted Name Com an
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EDSP Work Assignment Number 4-16 and 4-17

EDSPCHAIN OF CUSTODY RECORD

Dr. Bozena Lusiak I Mr. Tom Deck Battelle Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98362ROJECT #: WA 4-16, Task 8

EDSP STUDY DIRECTOR: Míchael Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METHOD: (circle one)

UPS Other
'Dry Ice ~ Ambient

ECOMMENDED STORAGE CONDITIONS: (circle one)

RT ~ -10.C -20.C -SO.C
CHEMICAL: 1X1D mL each 1DO. DMSO

Receipt
Date

#of
contanes

1 ::::~gf~~R~:~~~L:gÜli¡nM~~l~::::::::::::: ::::::: :::::::::::::.

.._. ... .STOCK c'ôiiÊ,'¡õ' ............. '__"_'nn.. ..nn. '.h,.,__,..__ hno__o
2 :::: ~c?M~~;j~: njL:~¡ )J(a¡nM :i~I~J~::::::::::::::::::::::::::::::::::

._------------------------------.. --------------------------------------------
- _. - -. ~ --- -. _.. . . - _. _._. - - - - .0 ... _ . . __ _... _ __ _ _ _ _ _ __ _ _ "'. _ __ "._ __. __ _ _ _ _ _ _ _ ~_ _~__

.8~ /J~ ~';;oC'" ,g.',o,S.",
Signalure Dale Time

S AeM" Ak r hJT"
Prlnled Name

Se¡lttllf Me..r,.Q)
Company

(

Observation
S,Instons

:~~:~t~~(L

:~I~:~t~~ç::
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Or. Jim Mathews/Ms. Sherry Black

ROJECT #: WA 4-16

EDSP STUDY DIRECTOR: . Michael Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METOD: (circle one)

UPS Other
Dry Ice ~ Ambient

ECOMMENDED STORAGE CONDITONS: (clrcte one)

Battelle Marine Sciences L8boratory
1529 West SequIm Bay Road
SequIm, Washington 98362

RT cY -80.C.10.C -20.C

. _.':." "-, -.:,. . ,. - - --,

t9~;ltlo.;iír...

STOCK CODE: 4

:: ::£~!o~!ffs~:~~:~L:~~; 1M~:i!~:::::::::::::::::::: ::::: :::::::::::.

. _. - :::: !(f9R Ifc?~~:~::::: ::::::::::::: :::: ::::::: :::::::::::: :::::: ::::::::::
lfw¡,-ái2:----
.!l~_....._...2 COMMETS: 10 mL of O.01M solutIon

jS)l;
~~..rßJEu

Company

\lE.t\\r\EO copy

Qi O~'\e. ~-OS\\'. :.
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Jennifer Wohlever I Mr. Justin Godse Batle Marne Science Laratory
1529 West Sequim Ba Road
Sequim, Washington 98362ROJECT #: WA 4-16

DSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-4580

HIPMENT METOD: (circle one)

RT -10GC -20'C -80'C

CHICAL: 1X10 ml ea 100 DM Recept
Da

Obit
..Inson

-stõ-ãfì:---
~----_.....

'ofco
STO COOE: 4

::::£~~fSi: ~!ln¡:~~~~M~~::::::::::::::::: :::::::::::::::::::
. ..- ::: :~~K- t-~~: ~: ::::: ::::: :::::: :::::::::::::::::::: ::: :::::::::::::: :::

COMMEN: 10 mL of O.OiM solullon .siõè.ãii:----
.!l _......___

2
~~~-~ ~*..- ..._.... ___ _4____....__ _______ ____..__ ___ __... ____ __... ___.. ~...._.... _____.. ___...._
.. ----------- -. -..... -- _..- --- ----_.. ------ --.. --_.... -.... -_. --_...._.. _....._- --- .----- ---

...... -..- _.... ._-_.... --_.. .------------- -------.. _.._.... __A ____..... ___.. ______ ______ _....__

(NS--D~
12 fifJ

Signaur Date l1me
PeTe- RE.óJJ(5 l-(L ReSèrtJUti U¡¿SPrlnted Name Campan

CaCo
lnil:Da 1-1 J'-ô:;
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Neil JensenlMr. Tim Moeller

ROJECT#: WA4-16

EDSP STUDY DIRECTOR: Michael Cobb
PHONE NUMBER: (360) 681-458

HIPMENT METHOD: (cIrcle one)

UPS Other
Gold p~-; Ambient

-so.e

STOK CODE: 4

::: :~~~~~: ~~: niL)?! ~;1M:~~9!::::: :::::: :::::::::::::: ::::: :::::::

- - -- :::: ~i:~~(t~~~~:~:: :::: :::::::::::: :::: :::::::: ::::::: ::::: :::::::::::::::
COI\MENTS: 10 mL of O.01M souton2

-/O~-; ./
Sl~ature

C¡ k~'- 9 Çr
Dat Time--./ C'Ai7 /~~

Prln~ Name

/V'
Com an

Battelle Marine Science Laboratory
1529 Wes Sequim Bay Road
Sequim, Washington 98362

-Stoo;aü:m-
_~._._..u._
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EDSP Work Assignment Number 4-16 and 4-17

EDSP CHAIN OF CUSTODY RECORD

Dr. Bozena LusiaklMr. Tom Deck Batelle Marine Science Laboratory
1529 West Sequim Bay Roa
Sequim, Washington 98362

Michael Cobb

UPS Other
Dry Ice ~Id Pã~ Ambient

ECOMMENDED STORAGE CONDITIONS: (circle one)

RT (3 .10.C -20.C -ao.c
èHEM1CA: 1X10 mL.~h 1lK DMSO

Reei
Dat

STOCK CODE: 4 QIr510S
:::J&MM~~Ë J!inj:~~;1M~~~::::::::: ::::::::: :::::::::::: ::::::.

.... :::: !í-r~Kt~~~:~:::: ::::: ::::::: :::::: ::::::: :::: ::::::::: ::::::::::: ::::
COMMENTS: 10 mL of 0.01M solution C;k¡lo)2

P e" Nam
Received By:~

Signature

LRS\eeS;it)\¡
Printed Name \.

'1/(5105
Dale

1):lJ5Pl-
Time

&,H(lfe-
Com an

!Jot
conllners

Oblon
S,Inscts

'ši-ãii:--u
.~-.__....--

-slÒi,ãi2:'-'-
_!l.~__.___uu
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APPENDIX D

SHIPPING LETTERS



EDSP Work Assignment Number 4-16 and 4-17

() Batelle
. . . Puti;ng Technology To Wor

Dr Jim Mathews I Ms. Sheriy Black
Research Triangle Instiute
3040 Cornwalls Road
Research Triangle Park, NC 27709
Tele: (919) 541-6270

Battelle Marina Se Laboto
1529 West Se Bay Road.

Seui WA 98382
Alt: Michae E. Co

Ph: (36) 681-580
Fax (360) 681-3699

Email: micae/.cob~.gov

July 27,2005

Dear Dr. Mathews and Ms. Black:

Re: Provision ofWA4-16 test chmicals in 100% DMSO.

Enclosed:
Item # 

1

2

Continers
Brow Glass
Brow Glass

Content
Test copond in DMSO
Test compound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

Code
3
6

Copies of the MSDS' and Certificates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stampe envelope (SASE).
Please sign, date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certcates of Analysis
should be restricted to and maintained by the Safety Ofcer. Code identities of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel free to contact me via, email, phone, or fax.

Sincerely,

~n- /I ,t~ lth #/â1a. £. Cd/;

Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

() Battelle
. . . Puing Technology To Work

Dr. Jennifer Wohlever I Mr. Justin Godsey
WIL laboratories
1407 George Road
AShland,OH 44805-9281
Tele: (419) 289-8700

Battelle Ma Sc l.boralQ
1529 WéS Sequim Bay ROld.

Se WA 98
Att Mtc/et E. Co

Ph: (360) 681-4560
Fax (36) 681-3699

EmaU; mlchael.cl1.gov

July 27, 2005

Dear Dr. Wohlever and Mr. Godsey:

Re: Provision of WA 4-16 test chemicals in 100% DMSO.

Enclosed:
Item #-r

2

Containers
Brow Glass
Brown Glass

Contents
Test copond In DMSO
Test copound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

Cod--
6

Copies of the MSDS' and Certifcates of Analysis are provided in a sealed envelope for the
safety ofcer as well as the information associating a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stampe envelope (SASE).
Please sign. date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certficates of Analysis
should be restricted to and maintained by the Safety Offcer. Code identiies of the test
compounds are provided on each of the MSDS documents for deCOding in case of
contamination.

If you have any questions, please feel free to contact me via, email, phone, or fax.

Sincerely,

~ ,t ktM ln 4llUttuß £. ÚJ66

Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

() Ba1lelle
. . . Puttng Tecnology To Work

Dr. Neil Jensen I Mr. Tim Moeller
In Vitro Technologies, Inc.
1450 South Rollng Road
Baltlmore, MD 21227
Tele: (410) 455-1242

Battle Mane Sc Laboto
1529 was Seuim Bay Ro.

SlKulm WA 982
Att Ivel E. Co

Ph: (36) 681-458
Fax (360) 681-3699

EmaQ: mlchel.cob~pr.go

July 27, 2005

Der Dr. Jensen and Mr. Moeller.

Re: Provision ofWA 4-16 test chemicals in 10010 DMSO.

Enclosed:
Item #-:

2

Containers
Bron Glass
Brown Glass

Contents
Test copound in DMSO
Test copond in DMSO

Vol.
1 X 10 mL
1 X 10 mL

Code
3
6

Coies of the MSDS' and Ceificates of Analysis are provided in a sealed envelope for the
safety offcer as well as th information associating a chmical name and concentration with
each coe. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).

Please sign, date, time, and pnnt your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certifcates of Analysis
should be restricted to and maintained by the Safety Ofcer. Coe identities of the test
compounds are provided on each of the MSDS docments for decing in case of
contamination.

If you have any questions, please feel free to contact me via, email, phone, or fax.

Sincerely,

~ k. K~ f ¡/¡oItU £. Cd

Michael E. Cobb
Battelle

cc: Blanton. Michael
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EDSP Work Assignment Number 4-16 and 4-17

() Da1lelle
. . . Puting Technology To Work

Dr. Bozena Lusiak I Mr. Tom Deck
Battelfe Memoriallnstlute
651 West Fift Avenue
Columbus, OH 43201-2693
Tele: (614) 424-366

Batelle Marine Sd labolo
1529 Weil Seul Bay Roa.

SelÀm WA 98AtI: Ml E. Co
Ph: (30) 681-451
Fax (30) 681-36

Email: micel.co¡;.go

July 27, 2005

Dear Dr. Lusiak and Mr. Deck:

Re: Provision ofWA 4-16 test chemicals in 100% DMSO.

Enclosed;
Item #--

2

Containers
Brow Glass
Bro Glass

Contents
Test copond In DMSO
Test compond In DMSO

Vol.
1 X 10 ml
1 X 10 ml

Code
3
6

Copies of the MSDS' and Certificates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentration with
each coe. Also find a Chain of Custody form and a self addressed stampe envelope (SASE).
Please sign, date, time, and print your name on Uie Chain 

of Custody Form and send a copy
back to me in the SASE. Since this is a biind study, the MSDS' and Certifcates of Analysis
should be restricted to and maintained by the Safety Ofcer. Coe identiies of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel free to contact me via, emaH, phone, or fax.

Sincerely,

~ R. K~ ltn /t¡di G. Co
Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

~~~, Baelle
. . , Putting Technology To Work

Dr Jim Mathews I Ms. Sherr Black

Research Tnangle Institute
3040 Cornwalls Road
Research Tnangle Park, NC 27709
Tele: (919) 541-6270

August 24, 2005

Dear Dr. Mathews and Ms. Black:

Re: Provision ofWA 4-16, Task 8 test chemicals in 100% DMSO.

Enclosed:
Item # 

1

2

Containers
Brown Glass

Brown Glass

Contents
Test compound in DMSO
Test compound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

Batlelle Marine Sc\les laboratO
1529 Wesl Sequim Bay Roa.

S&ulm WA 98362
Att: Mihael E. Cobb

Ph: (36) 681-4580
Fax (36) 681-899

EmaR: michaei.cob~l.go

Code
9
10

Copies of the MSDS' and Certifcates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentration with
each coe. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).

Please sign, date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certificates of Analysis
should be restncted to and maintained by the Safety Offcer. Code identities of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any Questions, please feel free to contact me via, emaíl, phone, or fax.

SØL
Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

() Battelle
. . . Puting Technology To Work

Dr. Jennifer Wohlever f Mr. JusUn Godsey
WIL Laboratories
1407 George Road
Ashland, OH 4405-9281
Tele: (419) 289-8700

August 24, 2005

Dear Dr. Wohlever and Mr. Godsey:

Re: Provision ofWA 4-16, Task 8 test chemicals in 100% DMSO.

Enclosed:
Item # 

1

2

Containers
Brown Glass

Brown Glass

Contents
Test compound in DMSO
Test copound In DMSO

~
1 X 10 mL
1 X 10 mL

Balt9lle Mari Scenc Laborator
1529 West Sequim Bay Road.

Sequim WA 9882
Alln: MIel E. Co

Ph: (36) 681-4580

Fax (360) 681-3699
Emall: mlcel,cobb(§pnl.go

Codeg-
10

Copies of the MSDS' and Certificates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).
Please sign, date, Ume, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certifcates of Analysis
should be restricted to and maintained by the Safety Offcer. Code identiies of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel free to contact me via, email, phone, or fax.

Michael E. Cobb
BatteJle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

~ ' !

6!~... ...' .... ..... .~.. 1'.l)gflnll'e"
~~ll,~.ll~ .........

:- ~;J1ÌJttlpg TeChnology To Work

Dr. Nell Jensen I Mr. TIm Moeller
In Vitro Technologies, Inc.
1450 Sout Rollng Road

Baltimore, MD 21227
Tele: (410) 455-1242

August 24, 2005

Dear Dr. Jensen and Mr. Moeller:

Re: Provision ofWA 4-16, Task B tet chemicals in 100% DMSO.

Enclosed:!!
1

2

Containers
I3rown Glass
Brown Glass

Contents
Test compound in DMSO
Test compound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

l

Ballelle Marine Sc laboto
1529 West SGu! Bay Road.

Sequim WA 9882
Att: Micael E. Cob

Ph: (360) 681-580
Fax (36) 681-3

Emall: mlcel.cob4pnl.go

Code
9
10

Copies of the MSDS' and Certifcates of Analysis are provided in a sealed envelope for the
Safety Ofcer as well as the information associating a chemical name and concentration wit
each code. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).
Please sign, date, time. and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certifcates of Analysis
should be restricted to and maintained by the Safety Ofcer. Code identities of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel free to contact me via, email, phone, or fax.

Sincerely,7Ø
Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

l l

(~.;BaJlelle
... c,PutringTeêbÌl9JdGYtoWórk

Battelle Marine Sc Laboloi
1529 Was SeQ Ba Road.

SeUIm WA 98
Alt: Micel E. Cobb

Ph: (360) 681-458
Fex (360) 681-3699

Email: mlc.~.gov
Dr. Bozena Lusiak / Mr. Tom Deck
Battelle Memonallnstiute
651 West Fift Avenue
Columbus.OH 43201-2693
Tele: (614) 424-4366

August 24, 2005

Dear Dr. Luslak and Mr. Deck:

Re: Provision ofWA 4-16, Task 8 test chemicals In 100% DMSO.

Enclosed:ll
1

2

Containers
Brown Glass

Brown Glass

Contents
Test compound in DMSO
Test copound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

Code
9
10

Copies of the MSDS' and Certficates of Analysis are provided In a sealed envelope for the
Safely Offcer as well as the information associating a chemical name and concentration with
each code. Also find a Chain of Custody fonn and a self addressed stampe envelope (SASE).
Please sign, date. time, and pnnt your name on the Chain of Custody Fonn and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certifcates of Analyis
should be restrcted to and maintained by the Safety Ofcer. Code identities of the test
CQmpounds are provIded on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel free to contact me via, emaìl, phone. or fax.

Michael E. Cobb
Battelle

cc: Blanlon. Michael
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EDSP Work Assignment Number 4-16 and 4-17

() Ba1elle
. . . Putting Technology To Work

Battelle Manne Sclen Laboor
1529 West SeUlm Bay Road,

SeqUlm WA 98382
Al: Michl E. Cob

Ph: (36) 681-580
Fax (360) 681.3899

Email: mlceLcob~pn.gov
Dr Jim Mathews/Ms. Sherr Black

Research Tnangle Instiute
3040 Cornwalls Road
Research Tnangle Park, NC 27709
Tele: (919) 541-6270

September 14,2005

Dear Dr. Mathews and Ms. Black:

Re: Provision of WA 4-16 test chemicals in 100% DMSO.

Enclosed:
Item # 

1

2

Containers
Brown Glass

Brown Glass

Contents
Test compound in OMSO
Test copound in OM SO

Vol.
1" mL
1 X 10 mL

Code
4
5

Copies of the MSDS' and Certificates of Analysis are provided in a sealed envelope for the
safely offcer as well as the information assoiating a chemical name and concentration with
each coe. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).

Please sign, date, time, and pnnt your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certificates of Analysis
should be restricted to and maintained by the Safety Ofcer. Code identities of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any questions, please feel free to contact me via, email, phone, or fax.

~~..
Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

() Baelle
. . . Puttng Technology To Work

Battelle Marine Scenc Laboratory
1529 Wes Seim Bay Roa.

Seqm WA 9832
AUn: MIchel E. Cob

Ph: (360) 681-4580
Fax (360) 661-3699

Emall: mlcel.co~.gov
Dr. Jennifer Wohlever IMr. Justin Godsey
WIL Laboratories
1407 George Road
Ashland, OH 4405-9281
Tele: (419) 289-8700

September 14,2005

Dear Dr. Wohlever and Mr. Gosey:

Re: Provision of WA 4-16 test chemicals in 100% DMSO.

Enclosed:
Item #

1

2

Containers
Brow Glass
Brown Glass

Contents
Test compound In DMSO
Test compound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

Code--
5

Copies of the MSDS' and Certlfcates of Analysis are provided in a sealed envelope for th
safety offcer as well as the information associating a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).
Please sign, date, time, and pnnt your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certificates of Analysis
should be restncted to and maintained by the Safety Offcer. Code identiies of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any quesUons, please feel free to contact me via, email, phone, or fax.

~Michael E. Cobb
Battelle

cc: Blanton, Michael
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EDSP Work Assignment Number 4-16 and 4-17

~ii
" Danelle

. . . Putting Technofogy To Work

Dr. Neil Jensen/Mr. Tim Moeller
In Vitro Technologies, Inc.
1450 South Rollng Road
Baltimore, MD 21227
Tele: (410) 455-1242

Banelle Ma~ne Science Larator
1529 West SeUi Bay Road,

Sequim WA 982
Al: Michael E. Cobb

Ph: (360) 681-4580
Fa~ (36) 681-3699

Emaíl: mk:ael.cob€!l.go

September 14, 2005

Dear Dr. Jensen and Mr. Moeller:

Re: Provision of W A 4-16 test chemicals in 100% DMSO.

Enclosed:
Item #--

2

Containers
Brown Glass
Brown Glass

Contents
Test compound In DMSO
Test compound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

Code
4
5

Copies of the MSDS' and Certificates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information associating a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stamped envelope (SASE).
Please sign, date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certificates of Analysis
should be restrcted to and maintained by the Safety Ofcer. Code identities of the test
compounds are provided on each of the MSDS documents for decoding in case of
contamination.

If you have any Questions, ptease feel free to contact me via, email, phone, or fax.

cc: Blanton, Michael
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(~ Dalelle
. . . Puting Technology To Work

Dr. Bozena LusiaklMr. Tom Deck
Battelle Memoriallnstìute
651 West Fifth Avenue
Columbus, OH 43201~2693
Tele: (614) 424-4366

Battle Marine Scien labotory
1529 Wesl Seuim Bay Road.

Seuim WA 96382
At1: Micel E. Cob

Ph: (36) 681-458
Fax (36) 681-3699

Email: mlcael.cobi!pn.gov

September 14, 2005

Dear Dr. Lusiak and Mr. Deck:

Re: Provision ofWA 4-16 test chemicals in 100% DMSO.

Enclosed:
Item #

1

2

Containers
Brown Glass
Brown Glass

Content
Test compound in DMSO
Test compound in DMSO

Vol.
1 X 10 mL
1 X 10 mL

~
4
5

Copies of the MSDS' and Certificates of Analysis are provided in a sealed envelope for the
safety offcer as well as the information assocìating a chemical name and concentration with
each code. Also find a Chain of Custody form and a self addressed stampe envelope (SASE).
Please sign. date, time, and print your name on the Chain of Custody Form and send a copy
back to me in the SASE. Since this is a blind study, the MSDS' and Certifcates of Analysis
should be restricted to and maintained by the Safety Offcer. Code idenliies of the test
compounds are provided on each of the MSDS documents for decoing in case of
contamination.

If you have any questions, please feel free to contact me via, email, phone. or fax.

Sincerely,

cc: Blanton, Michael
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APPENDIX E

SAFETY OFFICERS LETTERS



EDSP Work Assignment Number 4-16 and 4-17

SAFETY OFFICER

Enclosed please find MSDS' and Certificates of
Analysis for the 2 chemicals provided as solutions to
your laboratory. Please communicate any handling
hazards indicated in the MSDS' to lab personnel while
maintaining the blinded study. Each MSDS has the
bar code information hand printed at the top of the
first page to allow decoding for your use in case a
problem arises requiring immediate dissemination of
safety information.

: - ,:: - ¡z~_.
... PurifY

Mll'¡;..

99.5% 376.67
99% 331.21
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EDSP Work Assignment Number 4-16 and 4-17

l l

SAFETY OFFICER

Enclosed please find MSDS' and Certificates of
Analysis for the 2 chemicals provided as solutions to
your laboratory. Please communicate any handling
hazards indicated in the MSDS' to lab personnel while
maintaining the blinded study. Each MSDS has the
bar code information hand printed at the top of the
first page to allow decoding for your use in case a
problem arises requiring immediate dissemination of
safety information.
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EDSP Work Assignment Number 4-16 and 4-17

SAFETY OFFICER

Enclosed please find MSDS' and Certificates of
Analysis for the 2 chemicals provided as solutions to
your laboratory. Please communicate any handling
hazards indicated in the MSDS' to lab personnel while
maintaining the blinded study. Each MSDS has the
bar code information hand printed at the top of the
first page to allow decoding for your use in case a
problem arises requiring immediate dissemination of
safety information.
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APPENDIX F

Analytical Methods

Note: The 6 attachments at the end of each of the methods are identical, so these 6
sheets were only included in the first method to eliminate repetition in the report.



EDSP Work Assignment Number 4-16 and 4-17

Battelle
11e Business 0/ Innovation

Marine Sciences Laboratory

EFFEC1TVE DATE: 2-7-05

Method # EDSP.G2-022-00

Battelle Paçjfie Nortwe National Laboratories
Mann1ie cienq.. LaboralOry

/. '1N~ 5.j. '#
ANALYSIS OF ATRANE, DiifENZ (A,H) ANTHRACENE AN

FENARIMOLitlN DlMÉT~ ~UL. FOXIDE USING GC WITH FID

Î\l~~¡S DETECTION

~pJlrovals:

:-~:~= _ J
AUTHOR:
Tim Fortman :2 'l Áf-. Siflnatu,,~_~__~~
i~~~~;:E~~~_+'~~~ ~r:/2:~-

TECHNICAL REVIEWER:
Rebecca Woo

"2 1'1 (oS

~004 Battelle Marine Sciences Laboratory
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EDSP.G2.022.00 Study Protocol EDSP.416-01 Page 2 of 13

ANALYSIS OF ATRENE, DlBENZ (A,H) ANTHRCENE AND FENARIMOLE IN
DIMETHYL SULFOXIDE USING GC WITH FID DETECTION

1.0 SCOPE AND APPLICATION

/lIt Å, (ThiS met~od describes the determination of Alrazlne (CAS# 1912-24-9), Dibenz (a,h)r f vW~( Anthraql (CAS# 53-70-3) and Fenarimo~ (CAS# 60168-88-9) in Dimethyl sulfoxide using GC

f .(1/. with FID lletection. The method was developed for use in the analysis of Atrazlne, Dlbenz (a,h)

1~ Anthrac¡e and Fenarimo¡tfor the EDSP program.

2.0 DEFINITIONS

Initial Calibration Verification
(ICV)

A standard made from a neat materal different from th
material used to make the calibration standa.rds. Used
to verify the calibration solutions. If none are available,
a 2nd standard from the same neat material is
accptable.

Continuing Calibration
Verification
( CCV)
Internal Standard (IS)

A mid level calibration standard run after every 10
samples to ensure the instrument is in calibration.

A compound in solution added to every sample to
adjust for variation (the intemal standard is also in the
calibration solutions).

3.0 RESPONSIBLE STAFF

ResearcherlTechnician - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - dala verification
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4.0 ANALYSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 g
Gas chromatograph (Agilent 5890 or equivalent) with an FID (Flame ionization
detector) and an autosampler.
J+W OB-5 30m X 0.25 mm X-0.25 um film thickness GC column or equivalent.
Dichloromethane, GC-MS grade or better. e

Atrine (CAS# 1912-24-9), Dlbenz (a,h) Anthr~e (CAS# 53-70-3), Fenarimoli ~~
(CAS# 60168-88-9) and Sa Androstane, (CAS# 438-22-2)(98% purity or better. i;/I..r
1.8 ml autos ampler vials 1"/L.
25,50 and 100 mt amber glass bottes.
Helium for carrier gas. Hydrogen. Breathing Air and Nitrogen for FtD flame.
Softare for collection of data from FrD detector, Varian Star Softare. verso
6.2.
Variable posìlve displacement Pipettors, to pipette 0.1 ml and 0.010 ml.
Varity of Volumetnc1l~. /
Volullltltilc naslts j'~O/l~1i.
Dimethyl Sulfoxide 7)"l¡"~ ' /I

4.2 GC conditions

4.2.1 The GC should be set up as per manufactrer specifications, for the system
presently in use, the carrer gas pressure is set to 18 PSi. spli vent at 89 mVmin,
septum purge set at 6.9 mVmin. The FtD (flame ionization detector) gasses are set
at; air, 300 ml/min, hydrogen, 46 ml/min and nitrogen at 43 mt/min.

4.3 Calibration Solution

4.3.1 A 5 point curve is used to calibrate the GC over a range that will bracket the
concentration in the stabìlty tests. To start a stock of all chemicals to be included
in the calibration are made at a concentration of about 1000 ug/ml. -0.05 grams is
weighed into a 50 ml volumetrc flask and diluted to the mark with
dichloromethane. Record exact information on the organic standard preparation
form (attachment 1) and give the solution a unique identifying labeL. Pour the
solution into an appropriate size amber vial with a Teflon lined lid. Stabilty of the
calibration solutions should be verified at the end of the test, by the analysis of a
new (freshly made) solution made from the neat material and compared to the
calibration solutions.

4.3.2 An internal standard is incorporated with this analysis. The chemicalS a
Androstane is used as the internal standard and a -1000 ug/ml solution is made as
described in 4.3.1.

4.3.2 Serially dilute the solution made in 4.3.1 to make standards ranging from 0.5 ug/ml
to 100 ug/mL The internal standard should be the same concentration in all the
standards, for this series of solutions, 50 and 100 ml. volumes are used for each.
so 1 ml of the 1000 ug/ml internal standard solution is added to the 50 ml voL. flask
and 2 ml to the 100 ml vol. flask for a target concentration of 20 ug/ml. This
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calibration targets these concentrations; 0.5 ug/ml, 1 uglml, 5 ug/ml. 20 uglml and
100 ug/ml. Include all information in the standards preparation form (see
attachment 1).

4.4 GC Setup

4.4.1 The GC equipment has the following components, an autosampler, GC oven,
detector (FID) and a data collection system. The autosampler is set to inject 1 ul
and the injection port is set to 285 deg. C. The oven conditions are; initial temp.
100 deg. C., hold for 1.5 min., ramp at 15 deg. pe minute to 320 deg. and hold for
10 min. The FID gasses are describe in section 4.2.1, the detector temp. is set at
320 deg. C.

4.4.2 The GC is set in the spliUess mode and the split vent valve Is opened at 2.5
minutes. Spilt vent and septum purge settings are listed in section 4.2.1.

4.4.3 The column used is a J+W DB-5 30M X 0.25 mm X 0.25 urn fim thickness. Flow
thru the column is controlled by the head pressure which is set at 18 PSi (see
secton 4.2.1 ).

4.4.4 The FID detector conditions are descrbed in section 4.2.1. The conditions on the
present system are controlled by valves set up for the detector, the supply gasses
are set up as follows, Hydrogen pressure, 21 PSI, Air pressure, 58 PSI and
nitrogen pressure 34 PSI.

4.4.5 The data system use is Varian's Star softare, version 6.2. The system is set up
to start automatically with the injection of the sample. The run time is set to 25
minutes. Bunch rate is set to 8 and signal to noise set at 100. Different data
systems will employ different nomenclature for the same settngs, see softare
manuals for information on how to optimize the softare.

4.4.6 The system used is composed of several diferent components from different
manufacturers. The method printouts will only contain information pertaining to the
calibration and quantitation of the unknowns, in order to ensure that the conditions
used are recorded, an EDSP GC Analysis Form should be filed out (attachment 2).
Also. much of this information should be included in the "notes. tab on Varian Star's
method.

4.5 Analysis

4.5.2 Prior to the analysis of any samples linearity must be demonstrated. A 5 point
curv is run (minimum of a 4 point curve is needed), the 0 point not considered a
calibration point. An r value of greater than 0.995 is necessary before analysis
can begin.

4.5.3 Once the calibration is done. if possible it must be verified with an inital calibration
verification sample (ICV). An independent solution is made using a different lot of
the WA 4-16/17 chemicals when available, if not, use of the existing lot is OK.
These solutions are diluted to the proper concentration so that it is within the
calibration range. This solution is run and the value obtained should be within 15%
of the expected value.

4.5.4 After the calibration is verified. a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within 15% of the expected value. A CCV should be run after
every 10 samples.

.,.. 1\ blûRk-oAould b~with each s::pli~f-flh
(jHutioR. For O~IA if 0 OOf Miilpie i5 takerrHut. -tte

1'ßo -- Of 'Al¿1 c'r "

ltl f~ í1~ n.I-/ ~
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4.5.5 A blank should be prepare with each sampling. A blank ís prepared for each

dilution. For example If 0.005 ml of sample is taken and diluted with the
dichloromethane. a blank using 0.005 ml of dimethyl sulfoxide is treated as the
sample. The blank should be -: 3X MDL.

4.5.6 Method Detection Umit (MOL) is determined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabllty solution.
This is done 7 times and the MDL is the stuents T (3.143 for 7 replicates) times the
standard deviation of the seven replicate runs. An MDL should be performed prior
to the analysis of any sample. Samples with no peak or less than the MDL wil be
reported as the MDL and flagged with a 'U.4.6 Purit oJ /,/1/,(

4.6.1 The confirmation of purity is a required ctJonent of EDSP studies per the
Chemical Repository (CR) QAPP (Ver;i!01/07/05). Purity analysis wil be
performed unless the CR is instrcted not to do so by the sponsor (EPA) due to
technical or budgetary reasons. The Chemical Characterization SOP# MSL-R-009-
00 has additlnallnformatlon. Purity Is determined by running a solution of the
material that is at or near the top of the demonstrated linearity of the system. The
solution contains only the chemical of interest, no internal standard or other
chemicals, dissolved in dichloromethane. This solution is injected onto the GC and
all the peaks in the chromatogram are summarized. The peak corresponding to the
chemical of Interest is then compared to all the other peaks and the purity is the
area of the chemical peak divided by the sum of the total area in the chromatogram
(presented as a percentage). A blank dichloromethane is run prior to the purity run
and the peaks in the purity run that correlate to peaks in the blank run are
eliminated from the calculation (this includes the solvent peak). This purity should
be 98% or greater and should compare favorably to the purity from the vendor. See
example purity form: attachment 3.

5.0 STABILITY AND FORMULATION VERIFICATION

5.2

5.1 Stability for W A 4-16 and W A4-17 chemicals is to run for 14 days. Stabilty is prepared by
weighing an aliquot of each chemical into 10 milllite,~Jltljrn.all)~ls!l~oxide and storing the
solution in a 30 millliter amber bottle (attachment W iñé"J~âfl~forlhe stabilty are
contained in the Study Protocol. Target concentration is 0.1 M, for Atrazine, 21.6 mg/ml.
Fenarimole. 33.1 mg/ml and 0.Q M for dibenzo (a,h) anthracine or 2.78 mg/ml. Sampling
and analysis wil be done 2 times over the course of the stabilty study.
Sampling is done by removing an aliquot of the sample and diluting it into
dichloromethane with an aliquot of the internal standard. For solutions at 0.1 M, 0.005 ml
is added to a 5 ml volumetric flask along with 0.1 ml of the internal standard (1000 ug/ml 5
a androstane) and diluted to mark with dichloromethane. An aliquot of this is placed into a
a 1.8 ml autosampler vial for analysis. For the 0.01 M solution, 0.025 ml is placed Into a
1.8 mL autosampler vial with 0.02 ml of the intemal standard (1000 ugfml 5a Androstane)
and 0.955 mL of dichloromethane. The vials are capped and are ready for GC analysis.
For an example of the form used fç¿r the ~t~bility preparation and sampling see
attachments 4- 5. t.,J l, -ÁI' lJpLw7yM

Samples should be analyzed on the day of sampling, but if this is not possible, samples
should be stored at 4 deg. C. unti analysis. If samples are not analyzed on the day of
sampling, the actual analysis date and storage conditons shall be documented.

5.3

5.4
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5.5 Stabilty solutons are stored in the same conditions as the neat materiaL. For this study,

all are stored at room temperature.

6.0 DATA ANALYSIS AND CALCULATIONS

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. Internal standard calculations will be performed. All calculatins will be done using
Varian's Star chromatography softare, version 6.2. This softare allows the input of a
multiplier, so that any dilutions wil be included with the softare calculations. For
example, for Atrne stabilty, 0.005 ml of the 10 ml sample solution is diluted to 5 ml, a
multiplier of 1000 is used so that the output from the softre wil give values that reflect

the concentration in the díluted solution. Calibration curve fits can be set to either linear or
non-linear (quadratic fi), past exprience indicates that even though the calibration mees
linearity criteria, the quantifcation is improved with a non-linear fit

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the softre
will be initialed and dated for GLP compliance.

7.0 QUALITY CONTROL

7.1 A blank is prepared with each sampling, this blank is dimethyl sulfoxide processed
- _.k¡ , Identic~lIy to the stabilty solution. If background levels are suffciently high (i.e., greater
/l~~f, L than,8'l MOL), this value may be subtracted from the values obtained for samples

ß¡~' analyzed with that batch. Processing of these samples is very stright forward, therefore

.i,' spikes are optional.
rf'flC' 7.2 An initial calibration verifcation (ICV) standard wil be analyzed following the calibration

curve. This ICV is made from a second source when available, but if a second source Is
not available, the same source is used. Continuing calibration verifcation standards
(CCVs) will be analyzed after every 10 samples. A CCV is a mid point calibration solution.
If CCV variation exceeds a 15% difference from expected, samples wil be re-run with
acceptable calibration criteria.

7.7 An internal standard is added to each sample, recovery of this intemal standard should be
~80%.

8.0 SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:

· Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure; Staff should demonstrate proficiency in the process prior to
performing the work. Documentation of training will be performed În accordance with
MSL-A-006, Marine Sciences Laboratory Training.
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10.0 REFERENCES

MSL-A-006 Marine Sciences Laboratory Training

MSL-Q-007-04 Proceure for Determining Method Detection Limits

Federal Register (CFR Part 136 Appendix B).
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Table 1. Summary of Data Quality Objectives and Corrective Actions

Quality Control Sample Type Data Quality Objective Corrective Action
. (DOO)

Procural Blank Les than 3 x MOL Re-xtcl and analyze saple batch. Ifoneltch balo ca not be reexc1ed an
analed, "S" fi aU saplll Ihal are In lIe

batcl. Invlltigate souce of blnk
conlamlnatl.

Calibrtin curve acptablllt : ( values greate thn or equal to 0.995 If r vaue Is ouide of crter. reanalye
caHbraUon stadads. If "IS sUIl out
peor Insen maintenan anor
remake calbtl stndards and rern
caHbrtln saøls.

Initial calbratl veflca1l (ieV) stndard; + I .15 % of tre vae Re-lbrle. Mu meet oa In orde toonellcI contie orona samp/
Inte Standar Recove + / - 20 % of tre vae Rasamøl and rer
Coti ca&bratin varcatln +/- 15 % of tre value Re-run CCV, If still no actable, restadard; caHbrle and renalyz affeced samples.one ever 10" saple analyed

Repicate sample prdslon: trplicaes will Preon: 3ll% as retive slandar If RSO or RP Is nol accplale, resaple
be analyzed for stability, duplicte fo irfe deviatin (RSO) or relative perct and relyz. If realys dala are sti

devitin (RPO) not actable. !hen - 6ag II values.

Blank or Malr Spike and spike duplicate. +/- 20% of true vaue II recvees ar unaccptable. ci ii
one sal par ba1c spike SOYI 10 enre It has not

degaded. also ci pipetlas 10 enure

lIev are delivañng accrale volumes."
DQ Is based on IImiled sample analyss as part of mell deveJenl expenen, and may require adjustment when more

expeñeoe wi!h the method is available.

Table 2. Data QuaHfier'

U The analyle was deteded beow the MOL. Note: Samples wlth no peaks ara
re¡xrted as zero.

B Samples assoated wlth pröcedur.l blank COtamination.
_._--

QC sample data that does not meet th 000 aCclabilily crtenon.

-e ni"data are questible.

D Sam pie dilued for analysis. (note: this procedur ouUines the dilution of the
samples. data wlll nol be D flagged unles diluted othr thn Indicated in this
SOP)

--~-= ~-=-_.~----~.'-~~-_..

Additonal data qualifers may be added as necsary.
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ANALYSIS OF PROCHLORAZ IN DIMETHYL SULFOXIDE USING HPLC WITH UVIVIS
DETECTION

1.0 SCOPE AND APPLICATION

This method describes the determination of Prochloraz in dimethyl sulfoxide (DMSO) using
HPLC/UVNis detection. The method was developed for use in the analysis of Prochloraz for
the EDSP program. The eluent used is an Acetonitrile/Water solution.

2.0 DEFINITIONS

Initial Calibration Verification
(ICV)

A standard made from a neal material different from the
material used to make the calibration standards. Used
to veri the calibration solutions.

Continuing Calibration
Verifcation
(CCV)

A mid level calibration standard run after every 10
samples to ensure the instrument is i,n calibration.

3.0 RESPONSIBLE STAFF

Researcher/Technician - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verification

4.0 ANALYSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 g
High performance liquid Chromatograph (Perkin Elmer 250 pump. with a
Gilson 294 liquid autosampler) with UVNis detector (Waters 486 detector) set
at wavelength 204nm.
Phenomenex Synergi 4¡i hydro-RP 80A 250 X 4.6.0101 HPLC column Serial #
258206-4.
Acetonitrile, HPLC grade or better.
Dimethyl sulfoxide (DMSO), reagent grade.
Prochloraz. 97% purity or better.
1.8 mL vials
Autosampler vial for Gílson Autosampler.
Helium for sparging eluents.
Softare for collection of data from UV/Vis detector, Varian Star Software,

verso 6.2.

1lier amber bollie with Teflon lined lid.
Variable positive displacement Pipettors. to pipette 0.005 mL.
470101 glass filer apparatus for filtration of HPLC eluent, Le. Micro Filtration
System with 300 mL reservoir.
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4.2 HPLC Mobile Phase (Eluent)

4.2.1 The pump used is a binary gradient pump, one reservoir is filled with Acetonitrile
while the other is filled with DI water, the 75:25 eluent is then made by
programming the pump to take 75% acetontrìle and 25% water.

4.3 Calibration Soluion

4.3.1 A 5 point curve is used to calibra1e the HPLC over a range that wil bracket the

concentration in the stabilty tests. To start, a stock is made at a concentration of
about 2000 ug/mL Approximately 0.0500 grams is weighed into a 25 mL
volumetric flask and dìlute to the mark with Acetontrile. Record exact information
on the standards preparation form (attachment 1) and give the solution a unique
identing label (include contents, date prepared, prepared by, work assignment

number). Pour the solution into an appropriate size amber vial with a Teflon lined
lid. Stabilty of the calibration solutions should be verified at the end of the test by
the analysis of a new (frehly made) solution p~epared frm the neat material and
compared to the calibration solutions.

4.3.2 Serially dilute the solution made in 4.3.1 to make standards ranging from 20 ug/mL
to 450 ugfmL using a solution that wil mimic the eluent, 75% Acetonitrìle, 25%
water (use Mobile Phase Preparation form to document the preparation of the
eluent (dìluent) see attachment 2 for example form). Record all information in the

.......stänâäraspfeparä1iojffofm-(seEfälfachmeiillr.........

4.4 HPLC Setup

4.4.1 The HPlC equipment has 5 main components, a pump, autosampler, HPLC

column, detector and data system. The pump is set up to pump at 1.0 mUmin.
The mobile phase (eluent) is purged using helium (Hz) for about 15 minutes prior to
running the system. The pump is primed as per instrument instrctions and the
flow directed thru the HPLC system. The pump run time should be set to 13
minutes.

4.4.2 The autosampler is set up to inject 10 ul. A 25 ulloop is installed. See instrument
manual for setup detaìls. The autosampler is then set to flush the contaminated
surfaces with Acetonitrle.

4.4.3 The column used is a Phenomenex Synergi 411 hydro RP 80A 250 X 4.6 mm

HPLC column Serial # 258206-4. Pressure limit on the column is 3000 PSi, adjust
pump so pressure limit wil shut the pump off prior to damaging the column.

4.4.4 The detector is a UVMs detector set to a wavelength of 204 nm. The detector is
attached to the data collection system by way of the analog output from the 1 volt
full scale (integrator) terminaL.

The data system used is Varian's Star software, version 6.2. The system is set up
to start automatically with the injection of the sample. The run time is set to 13
minutes. Data is collected at 10Hz. Calibration samples are run prior to analysis
and the software is used to calculate the unknowns. See software manuals for
setup.

4.4.5 This system is composed of several different components from different
manufacturers. The method printouts will only contain information pertaining to the
calibration and quanliation of the unknowns, in order to ensure that the conditions
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4.5 Analysis

4.6 Purity

4.6.1

used are recorded, an EDSP HPLC Analysis Form should be filled out (attachment
3). Also. much of this information should be included in the "notes" lab on the
Varian Star method.

4.5.1 Solutions run on the HPLC should have similar composition to the eluent. For
example, the solution for Prochloraz has 0.005 mL of the solution placed into a 1.8
mL vial with 0.995 mL of the eluen\. Using a trnsfer pipette, the solution is mixed
then transferred to a 1 mL autosampler vial designed for the Gilson autosampler.

4.5.2 Prior to the analysis of any samples, linearity must be demonstted. A 5 point
curve is run (minimum of a 4 point curve is needed). An,: value of greater than
0.995 is necessary before analysis can bein.
Once the calibration is done, if possible, it should be verified with an initial
calibration verification sample (ICV). An independent solution is made using a
different lot of the Prohloraz and diluted to the proper concentrtion so that it is
within the calibration range. This soluton is run and the value obtained should be
within +/-10% of th expcted value.
After the calibration is verified, a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within + / -10% of the expected value. A CCV should be run
after every 10 samples.
A blank should be prepared with each sampling. For example, if a 0.005 mL of
sample is taken and diluted with the eluent, a blank DMSOI using 0.005 mL is
treated as the sample. The blank should be .. 3X MOL.
Method Detection Limit (MOL) is determined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabilty solution.
This is done 7 times and the MOL is the students T (3.143 for 7 replicates) times
Ihe standard deviation of the seven replicate runs. An MOL should be performed
prior to the analysis of any sample for . Samples with no peak or
less than the MOL wil be reported a the MOL and flagged with a "U.

fra4~. ,.- I rl i" j. '-,/.(,. lt (¿I'f j1- J d .,--W4' c'1_J~ ,,". inlL pre/,...
All EDSP studies require confirmation of purity unless a written waiver is received
from the EPA. The Chemical Characterization SOP# MSl-R-Q09-00 has additional
information. Purity is determined by running a solution of the material that is at or
near the top of the demonstrated linearity of the system. All the peaks in the
chromatogram are summarized. The peak corresponding to the Prochlora is then
compared to all the other peaks and the purity is the area of the Prohloraz peak
divided by the sum of the total area in the chromatogram (presented as a
percentage). A blank is run prior to the purity run and the peaks in the purUy run
that correlate to peaks in the blank run are eliminated from the calculation. This
purity should be 97% or greater and should compare favorably to the purity from
the vendor. Note: the limitation of using a UVNls detector for purity is that one
cannot be certain that the impurities wil absorb at the same wavelength. This
purity is an estimation. See example purity form: attachment 4.

4.5.3

4.5.4

4.5.5

4.5.6
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5.0 STABILITY

5.1 Stability for Prochloraz is to run for 14 days. Stabilty Is prepared by weighing an aliquot of
Prochloraz into a 30 mililter amber bottle with 10 millliters of OM SO (attachment 5). The
details for the stabilty are contained in the Study Protocol. Target concentration is 0.1 M,
or about 37.7 mg/mL. Sampling and analysis will be done.Elimes over.te course of thestabilty study. R! -l" 'r#f1li/0.r

5.2 Sampling is done by removing an aliquot of the sample and diluting it into a solution
similar to the mobile phase. 0.005 mL of the solution is placed into a 1.8 mL autosampler
vial with 0.995 mL of the mobile phase (see 4.2.1). Using a trnsfer pipette, mix the
solution in the vial then trnsfer it to a 1 mL autosampler vial that works with the
autosampler.

5.3 For an example of the form used for the stabilty preparation and sampling see
attchments 5 and 6.

5.4 Samples should be analyzed on the day of sampling, but jf this is not possible, samples
should be stored at 4 deg. C. until analysis. If samples are not analyzed in the day of
sampling, the actual analysis date and storage conditions shall be documented.

6.0 DATA ANALYSIS AND CALCULATIONS

6.1 Prior to analysis of any samples, the Instrument is calibrated with a minimum of a 4 point
curve. External standard calculations wil be performed. All calculations wil be done
using Varian's Star chromatography softare, version 6.2. This softare allows the input

of a multiplier, so that any dilutions wil be included with the softare calculations. For
example, for Prochloraz stabilty, 0.005 mL of the stock is diluted with 0,995 mL of eluent
and a multiplier of 200 is used so that the output from the softre will give values that

renect the concentration in the stabilty solution. Calibration curve fits can be set to non-
linear (quadratic fi) or a linear fit.

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the software
wil be initialed and dated for GLP compliance.

7.0 QUALITY CONTROL

A blank is prepared with each sampling, this blank is DMSO processed identically to the
stability solution. If background levels are sufficiently high (I.e., greater than 3 x MOL), this
value may be subtracted from the values obtained for samples analyzed with that batch.
Processing of these samples is very straight forward, therefore spikes are optional. Whenever
available, an initial calibration verifcation (ICV) standard (made from a second source, not the
same source as the calibration standards) will be analyzed following the calibration curve.
Continuing calibration verification standards (CCVs) will be analyzed after every 10 samples. If
CCV variation exceeds a + 1-1 0% difference from expected, samples will be re-run with
acceptable calibration criteria.
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Table1. Summary of Data Quality Objectives and Corrective Actons

Quality Control Sample Type Dat Quality ObjectiveS Corrective Action
IDQO)

Procedral Blank Less than 3 x MDL Re-xtct and analye sample batc.
on a/batch If balch can not be rextcted and

analyzed, "B' flag all samples that are
In the batch. Investate sources of

.. blank cotaminaUOn.
Calibration curve accptabilty r values greater than or equal to 0.99 If r" value is outside of citeiion, re-

analyze callbralfon standards, if ti is
sliD oul, penonn instrent
maIntnance and/or reke calibrati
standards and rerun calibrtion

samples.
InWal calibron vericati (ICV) + 1-10 % of tre val.ue Re-llrate. Must me 000 in orer
stndard; onelatc to continue Drossfna samples.
Continuing cafibration veiificaUOn + 1-10 % of tre value Re-run CCV, if stil not acptable, re
standards; calibrte and reanalye affected
one eV9N 10ti sample analyze samDl.
Replicte sample presion; lnplicates Precion: 30% as reatve slndard If RSD fs no accptable, resample
will be analyed deviation (RSD) and renalyze. If reanalys data are

slfM not acctable, then - flg the

values.
Blank or Matrx Spike and spke + 1-15% of true value If recveiies are unaccptable, chec
duplicte, one set pe balch the spike solution to ensure it has not

degraded. also check pIpettes to
ensure they are delivering accurate
volumes.

DOO is base on limited sample analysis as part of metho development expeiience, and may require adjustment
when more expeiience with the method is available.

Table 2. Data Qualifiersa

U The analyle was detected below the MDL. Note: Samples with no
peaks are reportd as zero.

S Samples assoiated with procedural blank contamination.

. QC sample data that does not meet the 000 acceptabilly citeiion.

Q The data are questionable.

D Sample diluted for analysis. (note: this procedure outlines tha
dilution of the samples, data will not be D flgged unless diluted
other than indicated in this SOP)

Additional dale qualifiers may be added as necessry.

8.0 SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:
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· Gloves. protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous expenence
conducting the proqedure. Staff should demonstrate proficiency in the process pnor to
performing the work. Documentation of trining wil be performed in accordance with

MSL-A-006, Manne Sciences Laboratory Training.

9.2 All staff should have received training in the handling of chemicals and the use of fume

hoods.

10.0 REFERENCES

MSL-A-006

MSL -Q-007 -04

Marine Sciences Laboratory Training

Procedure for Determining Method Detection Limìls

Federal Register (CFR Part 136 Appendix B).
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ANALYSIS OF 4-NONYLPHENOL (MIX OF ISOMERS) IN DIMETBYL SULFOXIDE
USING GC WITH F1D AND MS DETECT. OJ' /"~.a. (' 5

l;1ß,t.l k '--lf d~..¿ - r:-
~.;~ ú-,. #l:7J,¡. .oey- 4J ~P-.1.0 SCOPE AND APPLICATION . ?¥ i;k¡ér

This method describes the determination of 4-nonylphenol (ø(~~~n Dimethyl
sulfoxide using GC with FID and MS detection. Stabilty and\èriTlcation of formulation wil be
done using the GC-FID, purity will be done on the GC-MS.

2.0 DEFINITIONS

Initial Calibration Verication
(ICV)

A standard made from a neat material different from the
material used to make the calibration standards. Used
to verify the callbratlon solutions. If an alternative
source of material is not available, a iM standard
prepared from the primary neat material Is accptable.

Continuing Calibration
Verification
(CCV)
Internal Standard (IS)

A mid level calibration standard run after every 10
samples to ensure the instrument is in calibration.

A compound in solution added to every sample (except
purity sample) to adjust for varition (the internal

standard is also in the calibration solutions).

3.0 RESPONSIBLE STAFF

Researcherrrechnician - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verification
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4.0 ANALYSIS

4.1 Hardware and Reagents

'Balance capable of weighing to 0.0001 9
Gas chromatograph (Agilent 5890 or equivalent) with an FID (Flame ionization
detector) and a mass selective detector (agilent 5970 or equivalent) and an
autosampler.
J+vi DB-5 30m X 0.25 mm X 0.25 pm t.'i tr.~.\ess GCcolumn or
equivalent. ~ti- "- ~/¡,df4'1rt)i-,('
Hexane, GC-MS grad~,f f~ ~.i4~'Pr.ltl.~ J~
4-nony1phenol (CAS#~nd 5ex Androstane, (CAS# 438-22-2) 98%
purity or better.

1.8 mL autosampler vials
25,50 and 100 mL amber glass bottles.
Helium for carrer gas, Hydrogen, Breathing Air and Nitrogen for FID name.
Softare for colletion of data from FID detector, Varian Star Softare,
version 6.2 and MS softare, Agilent G1701AA.
Variable positive displacement Pipettors, to pipette 0.1 mL and 0.010 mL.
Varíty of volumetric flasks.

Volumetric flasks
Dimethyl Sulfoxide

4.2 GC Setup (Fie)

4.2.1 The GC equipment has the following components, an autosampler, GC oven,
detector (FID) and a data collection system. The autosampler is set to inject 1 pL
and the injeclion port is set to 250. C. The oven conditions are; initial temp. 50.
C., hold for 1.5 min., ramp at 15. C. per minute to 320. C and hold for 1 min. The
detector temperature is set at 3200 C.

4.2.2 The GC is set in the splitless mode and the split vent valve is opened at 2.5
minutes. Spli vent is set at 89 mUmin and septum purge is set at 6.9 mLlmin.

4.2.3 The column used is a J+W DB-5 30M X 0.25 mm X 0.25 pm fim thick.ness. Flow

thru the column is controlled by the head pressure which is set at 18 PSI.
4.2.4 The FID detector conditions are controlled by valves set up for the detector, the

supply gasses are set up as follows, Hydrogen pressure, 21 PSi, Air pressure, 58
PSi and nitrogen pressure 34 PSI.

4.2.5 The data system used is Varian's Star softare, version 6.2. The system is set up
to start automatically with the injection of the sample. The run lime is set to 21
minutes. Bunch rate is set to 8 and signal to noise set at 100. Different data
systems will employ different nomenclature for the same settngs, see softare
manuals for information on how to optimize the softare.

4.2.6 The system used is composed of several different components from different
manufacturers. The method printouts wil only contain information pertaining to the
calibration and quantitation of the unknowns, in order to ensure that the conditions
used are recorded, an EDSP GO Analysis Form should be filed out (attachment
2). Also, much of this information should be included in the "notes" tab on Varian's
Star method_
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4.3 GC Setup (MS)

4.3.1 The GC is set with the following parameters. The autosampler Is set to inject 1 jlL
and the injection port is set to 250. C. The oven conditions are; initial temp. 50.
C., hold for 1.5 min., ramp at 15. C per minute to 320. C and hold for 1 min. The
transfer line temperature is set at 300. C.

4.3.2 The GC is set In the splitless mode and the split vent valve is opened at 1.5
minutes. Split vent is set at 99 mUmin and septum purge is set at 1.8 mUmln.

4.3.3 The column used is a J+W DB-5 30M X 0.25 mm X 0.25 jlm fim thickness. Flow

thru the column is controlled by the head pressure whic is set at 9 PSI.
4.3.4 The GC and MS detector conditions are controlled by the sofare, it is operated

in full scan, scanning from 30 amu to 300 amu. Solvent delay is set at 5 minutes.
Scans per second are set at 2.91, threshold is set at 500 and EM voltage set at 94
volts above autotune value.

4.3.5 The GC-MS is used for purity determination and not quantitative analysis. no
calibration curve is neeed for this.

4.3.6 The GC-MS is tuned using PFTBA and the internal tuning program. The values
obtained frm a scan of the PFTBA should meet the crteria in lable 1.

4.3.7 An airlwater check is done to ensure no leaks in the system which can degrade the

source. Nitrogen (ion 28) and water (ion 18) abundance should be less than 10%
of the PFTBA ion 69 abundance.

TABLE 1. PFTBA TUNING CRITERIA

M/Z
69 (base peak)
219
502

ION ABUNDANCE(o)
100%
30-60%
=1%

(oj Relative to base peak m1z 69

4.4 Calibration Solution (FID)

4.4.1 A 5 point curve is used to calibrate the GC over a range that wil bracket the

concentration in the stability tests. To start a stock of the 4-nonylphenol is made at
a concentration of about 1000 llg/mL. -0.05 grams is weighed into a 50 mL
volumetric flask and diluted to the mark with methylene chloride. Record exact
information on the organic standard preparation form (attachment 1) and give the
solution a unique identifying labeL. Pour the solution into an appropriate size
amber vial with a Teflon lined lid. Stabilìty of the calibration solutions should be
verified at the end of the test, by the analysis of a new (freshly made) solution
made from the neat material and compared to the calibration solutions.

4.4.2 An internal standard is incorporated wrth this analysis. The chemical 5 a
Androstane is used as the internal standard and a -1000 llg/mL solution is made
as described in 4.4.1.

Page 82



EOSP Work Assignment Number 4-16 and 4-17 Page 83

EDSP.G2.024.00 Study Protocol EDSP.416-1 Page 5 of 13

4.4.3 Serially dilute the solution made in 4.4.1 to make standards ranging from 10 Ilg/mL
to 200 Ilg/mL. The Internal standard should be the same concentration In all the
standards, for this series of solutions, 50 ml volume is used for each, so 1 mL of
the 1000 J,g/mL intemal standard solution Is added to the 50 mL vol. flask for a
target concentration of 20 ¡.g/mL. This calibration targets these concentrations;
10 119/mL, 20 119/mL, 50 I1g/mL, 100 iig/mL and 200 I1g/mL. Include all information

in the standards preparation form (see attachment 1).

4.5 Analysis

4.5.2 Prior to the analysis of any samples linearity must be demonstrated. A 5 point
curve is run (minimum of a 4 point curve is needed), the 0 point not considered a
calibration point. An r value of greater than 0.995 is necessary before analysis
can begin.

4.5.3 This material is a mix of isomers and quantifcation is done summarizing the peaks.
Varian star softare has a function called, grouping which summarizes all the peaks

within a specifed window. The 4-nonylphenol isomers all elute within 2 minutes. A
window using this grouping function of 2 minutes is set wi the midpoint of the

window at. the center of the group of peaks. The softare then reports one number
for this group and the midpoint is entered into the softare at the peaks retention
time.

4.5.4 Once the calibration is done, if possible it must be verified wi an initial calibration
verification sample (ICV). An independent solution is made using a different lot of
the 4-nonyl-phenol when available, if not, use of the existing lot is OK. This solution
is diluted to the proper concentration so that it is within the calibration range. This
solution is run and the value obtained should be within 15% of the expected value.

4.5.5 After the calibration is verifed, a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within 15% of the expected value. A CCV should be run after
every 10 samples.

4.5.6 A blank should be prepared with each sampling. A blank is prepared for each
dilution. For example if 0.005 mL of sample is taken and diluted with the
dichloromethane. a blank using 0.005 mL of dimethyl sulfoxide is treated as the
sample. The blank should be .; 3X MOL.

4.5.7 Method Detection Limit (MOL) is determined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabilty solution.
This is done 7 times and the MDL is the students T (3.143 for 7 replicates) times the
standard deviation of the seven replicate runs. An MDL should be performed prior
to the analysis of any sample. Samples with no peak or less than the MDL wil be
reported as the MDL and flagged with a "U.

4.6 Purity

4.6.1 The confirmation of purity is a required component of EOSP studies per the
Chemical Repository (CR) QAPP (Ver 2. 01/07J05). Purity analysis wil be
performed unless the CR is instructed not to do so by the sponsor (EPA) due to
technical or budgetary reasons. The Chemical Characterization SOP# MSL-R-009-
00 has additional information. Purity is determined by running a solution of the
material that is concentrated enough that a sufficient signal is seen on the GC-MS
in full scan mode. The solution contains only the chemical of interest, no internal
standard or other chemicals, dissolved in methylene chloride. This solution is



EDSP Work Assignment Number 4-16 and 4-17 Page 84

EDSP.G2.024.00 Study Protocol EOSP.416-Q1 Page 6 of 13

injected onto the GC and run with the parameters describe in section 4.3. The 4-
nonylphenol Is a mix of isomers. In order to determine which peaks are associated
with 4-nonlyphenol and which are impurities, the mass spectr obtained is
assessed.

4.6.2 The TIC (total Ion Chromatogram) is integrated and a list obtained of all peaks.
This TIC includes all frgmentation ions. The isomers of 4-nonylphenol have
variable frgmentation patterns but several fragments will be common to all the
isomers. Ion 107 and ion 220 are chosen to represent the 4-nonylphenol isomers.
Fragment 107 is from the cleavage of the carbon carbon bond between the 1 st and
2nd carbon atom on the nonyl chain. This forms the common fragment of 4-
methylphenol. ion 107. The other ion chosen is the molecular ion 220.

4.6.3 The softare is used to extract ion 107 from the TIC. The 107 Ion chromatogram is
then integrate and a list obtained of all peaks. This is printed out. The softre Is
again used to extract the 220 ion from the TIC and this is integrated and the list of
peaks printed out. The peaks are tabulated so that peaks of the same retention
time are listed together for the TIC, ion 107 and ion 220 (a retention time window of
0.02 minutes is used to determine if the retention times are the same). The peaks in
the TIC tht have retention times matching both the ion 107 and ion 220

chromatograms are considered 4-nonylphenol peaks, these areas are summed and
considered the 4-nonylphenol. Peaks in tfe TIC that have one or both ions missing
are considered impurities, these areas are summed and are considered th
impUrities.

4.6.4 The area of the peaks in the TIC that are associated with the the 4-onylphenol
peaks is divided by The area of all the peaks in tfe TIC (summation of both the
impurities and the 4-nonylphenc:l, presented as a percentage). A blank
dichloromethane is run prior to the purity run and the peaks in this TIC of this blank
are summed and subtracted from the 4-nonylphenol TIC area total. This purity
should be 97% or greater and should compare favorably to tfe purity from the
vendor.

5.0 STABILITY AND FORMULATION VERIFICATION

5.1 Stabiliy for WA 4-16 chemicals is to run for 14 days. Stability is prepared by weighing an
aliquot of the 4-nonylphenol into 10 millliters of dimethyl sulfoxide and storing the solution
in a 30 millilter amber bottle. The details for the stabilty are contained in the Study
Protocol. Target concentration is 0.1 M or 22 mg/mL. Sampling and analysis wil be done
2 times over the course of the stability study. T=O and day 14.

5.2 Sampling is done by removing an aliquot of the sample and diluting it into
dichloromethane with an aliquot of the internal standard. For 4-nonylphenol, 0.005 mL is
placed into a 1.8 mL autosampler vial with 0.02 mL of the internal standard (1000 ug/mL
5ex Androstane) and 0.975 mL of dichloromethane. The vials are capped and are ready
for GC analysis.

5.3 Samples should be analyzed on the day of sampling, but if this is not possible, samples
should be stored at 40 C. until analysis. If samples are not analyzed on the day of
sampling. the actual analysis date and storage conditions shall be documented.

5.4 Stabilly solutions are stored at 40 C.
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6.0 DATA ANALYSIS AND CALCULATIONS

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. Intemal standard calculations wil be performed. All nonpurity calculations wil be
done using Varian's Star chromatography sofare, version 6.2. This softare allows the

input of a multiplier, so that any dilutions wil be included with the softare calculations.
For example, for this stability, 0.005 mL of the 10 mL sample solution is dìluted to 1 mL, a
multiplier of 200 is used so that the output from the softre wil give values that reflect

the concentration in the diluted solution. Calibration curve fis can be set to either linear or
non-linear (quadratic fi), past experience indicates that even though the calibration meets
linearity criteria, the quantification is improved with a non-linear fit.

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the softare
will be initialed and dated for GLP compliance.

7.0 QUALITY CONTROL

t'
;1,l"Vìú.lJ.

~i-1

1rl7.2 An initial calibration verification (ICV) standard wil be analyzed following the calibrationq curve. This ICV is made from a second source when avaìlable, but if a second source is

not available, the same source is used. Continuing calibration verification standards
(CCVs) will be analyzed after every 10 samples. A CCV is a mid point calibration solution.
If CCV variation exceeds a 15% difference from expected, samples wil be re-run with
acceptable calibration criteria.

7.7 An internal standard is added to each sample, recovery of this internal standard should be

¿ 180%.

7.1 A blank Is prepared with each sampling, this blank is dimethyl sulfoxide processed
ide,gticalfy to the stabilty solution. If background levels are suffciently high (i.e., greater
than,õ x MDL), this value may be subtrcted from the values obtaine for samples
analyzed with that batch. Procssing of these samples is very straight forward, therefore
spikes are optional.

rf /''1

if1!r;u(
t~ J,e 8.0

lli/c/

SAFETY

All analysts following this procedure should be aware of routine laboratory safety concems,
including all safety protocols regarding use of chemicals, including the following:

· Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure. Staff should demonstrate profiCiency in the process prior to
performing the work. Documentation of training wil be performed in accordance with
MSL-A-006, Marine Sciences Laboratory Training.

9.2 All staff should have received training in the handling of chemicals and the use of fume
hoods.
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10.0 REFERENCES

MSL-A-006 Marine Sciences Laboratory Training

MSl-Q-007-04 Proceure for Determining Method Deteclíon limits

Federal Register (CFR Part 136 Appendix B).
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Table 1. Summary of Data Quality Objectives and Corrective Actons

Quality Control Sample Type Data Quality Objective Corrective Action
lOQD)

Prourl Blank less than 3 x MOl Reacl and analyze saple batch. Ifonelch batch ca 001 ba re.extcted and
analyz, 'B' flag all samples thi are in th
batc. Invesffale soun: of blank

contaminati.Caibration curve accetability r values greter th or equal to 0.995 If r value is outside of crri. reanalyze
calibratin standards. if r" Is still out.
pe Instren maitennc and/or
remake caibrtin standas and re
calibrtin samnles.Initil Cllbration verification (ICY standard; + /- 15 % of tru value Re-brte. Mu mee 000 In order 10onellc cotie oroc"" sa"'.Inlam Stand Recer + I . 20 % of tr value Re-DIe and rerColluln calibration vericati +/- 15 % of tre value RIl CC, if sUIi no acptble, re'standards;
caibrte and reaalye afeced sapl.on (N 10' saple ana

Replicate sample precsion; lnp/lctes wil Precsion: 30% as relallve standrd If RSO or RPO Is 001 acceptble, replbe analyzed for stabilty, duplicate for In-lie devati (MOl or relative pet and renalye. If reanas data are stiB
devation (RPOl not aceptable, then ,.. flag the value.

Blank or Malrx Spike and spik.. duplicate. +/- 20% 01 Itue value If recries are uncceptable, di the
one sel per baich spke soution to enure il ha not

degrded, also chck pipettes to ensure
lhevare delìvetno seçriite volumes.

DQ is based.on limited sample analysis as part of meth development exeriene. and may require adjustment When more
experience with the method is available.

Table 2. Data Qualifiers'

U The analyte Was deteced beow the MDL. Note: Samples IMth no peas are I
reported as zero.

B Samples assoiated with proceural blank cotaminalioñ~-..----_._---

. QC sample data that does not mool th Doo aceptaility crteron.

Q The data are questionable.

0 Sample diluted for ånalyslS:¡note: this procure ouUlnes the dilution of the
samples. data will not be D 1\agged ~ri¡ess diluted other than indicated in thIs
SOP)

Additionai data q~alifiers may be added as necessary.
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ANALYSIS OF DICOFOL IN DIMETHYL SULFOXIDE USING GC WITH FID
DETECTION

1.0 SCOPE AND APPLICATION

This method describes the determination of Dicofo! (CAS# 115-32-2) in Dimethyl sulfoxide
using GC with FID detection. The method was developed for use in the analysis of Dlcofol for
the EDSP program.

2.0 DEFINITIONS

Initial Calibration Verifcation
(ICV)

Continuing Calibration
Verifcation
(CCV)
Internal Standard (iS)

3.0 RESPONSIBLE STAFF

A standard made from a neat matenal diferent from the
material used to make the calibration standards. Used
to verif the calibration solutions. If none are available,
a ~ standard from the same neat material is

acceptable.

A mid level calibration standard run after every 10
samples to ensure the instrument is in calibration.

A compound in solution added to every sample to
adjust for variation (the infernal standard is also in the
calibration solutions).

ResearcherlTechnician - sample preparation.
Analyst - analysis, calculations
QA Manager or Representative - data verification

Page 89
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4.0 ANALYSIS

4.1 Hardware and Reagents

Balance capable of weighing to 0.0001 g
Gas chromatograph (Agilent 5890 or equivalent) with an FID (Flame ionization
detector) and an autosampler.
J+W OB-5 30m X 0.25 mm X 0.25 urn fim thickness GC column or equivalent.
Oichloromethane, GC-MS grade or better.
Oicofol (CAS# 115-32-2) and 5aAndrostane, (CAS# 438-22-2) 98% purity or
belter.
1.8 ml autosampler vials
25, 50 and 100 ml amber glass bottes.
Helium for carrer gas, Hydrogen, Breathing Air and Nitogen for FIO flame.
Softare for collection of data from FIO detector, Varian Star Softare, verso
6.2.
Variable positive displacement Pipettors, to pipette 0.1 ml and 0.010 ml.
Varity or volumetrc f1as~s. i. 1 ~~
VQILlm~ti:Q flasks Áit..e. - J .nd/tJl-
Dimethyl Sulfoxide '-fi-fc n-

4.2 GC conditions

4.2.1 The GC should be set up as per manufacturer specifications, for the system
presently in use, the carrier gas pressure is set to 18 PSI, split vent at 89 mVmin,
septum purge set at 6.9 ml/min. The FIO (flame ionization detector) gasses are set
at; air, 300 mlfmin, hydrogen, 46 ml/min and nitrogen at 43 mllmin.

4.3 Calibration Solution

4.3.1 A 5 point curve is used to calibrate the GC over a range that wil bracket the
concentration in the stabiliy tests. To start a stock of dicofol is made at a
concentration of about 1000 ug/ml. -0.05 grams is weighed into a 50 ml
volumetrc flask and diluted to the mark with dichloromethane. Record exact
information on the organic standard preparation form (attachment 1) and give the
solution a unique identifying labeL. Pour the solution into an appropriate size
amber vial with a Teflon lined lid. Stability of the calibration solutions should be
verified at the end of the test, by the analysis of a new (freshly made) solution
made from the neat material and compared to the calibration solutions.

4.3.2 An internal standard is incorporated with this analysis. The chemical 5 a
Androstane is used as the internal standard and a -1000 ug/ml solution is made as
descrìbed in 4.3.1.

4.3.2 Serially dilute the dicofol solution made in 4.3.1 to make standards ranging from
0.5 ugfml to 100 ugfml. The internal standard should be the same concentration ìn
all the standards, for this series of solutions, 50 and 100 ml. volumes are used for
each, so 1 ml of the 1000 ugfml internal standard solution is added to the 50 ml
voL. flask and 2 ml to the 100 ml vol. flask for a target concentration or 20 ug/mL
This calibration targets these concentrations; 0.5 ug/ml. 1 ug/ml, 5 ug/ml, 20 ug/ml
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and 100 ug/ml. Include all Information in the standards preparation form (see
attchment 1).

4.4 GC Setup

4.4.1 The GC equipment has the following components. an autosampler, GC oven,
detector (FID) and a data collection system. The autosampJer is set to inject 1 ul
and the injection port is set to 210 deg. C. The oven conditions are; initial temp. 50
deg. C., hold for 1.5 min., ramp at 15 deg. per minute to 320 deg. with no hold
timEt. The FID gasses are descrbed in section 4.2.1, the detector temp. is set at
320 deg. C.

4.4.2 The GC is set in the splitless mode and the split vent valve is opened at 2.5
mInutes. Split vent and septum purge settings are listed in section 4.2.1.

4.4.3 The column used is a J+W 08-5 30M X 0.25 mm X 0.25 urn film thickness. Flow
thru the column is controlled by the head pressure which is set at 18 PSI (se
section 4.2.1).

4.4.4 The FID detector conditins are descrbed In secton 4.2.1. The conditions on the
present system are contrlled by valves set up for the detector, the supply gasses
are set up as follows, Hydroen pressure, 21 PSI, Air pressure, 58 PSI and
nitren pressure 34 PSI.

4.4.5 The data system used is Varian's Star softare, version 6.2. The system is set up
to start automatically with the injection of the sample. The run time is set to 19.5
minutes. Bunch rate Is set to 8 and signal to noise set at 100. Different data
systems wil employ different nomenclature for the same settngs, see softare
manuals for information on how to optimize the software.

4.4.6 The system used is composed of several diferent components from different
manufacturers. The method printouts will only contain information pertining to the
calibration and quantitation of the unknowns, in order to ensure that the condition~.~
used are recorded, an EDSP GC Analysis Form should be filled out (attachment.J. --Jl
Also, much of this information should be included in the "notes" tab on Varian Star's "(i¥-/method. 1-16/ if

4.5 Analysis

4.5.2 Prior to the analysis of any samples linearity must be demonstrated. A 5 point
curve is run (minimum of a 4 point curve is needed), the 0 point not considered a
calibration point. An ¡2 value of greater than 0.995 is necessary before analysis
can begin.

4.5.3 Once the calibration is done, if possible it must be verified with an inital calibration
verification sample (ICV). An independent solution is made using a different lot of
the dicofol when available, if not, use of the existing lot is OK. This solution is
diluted to the proper concentration so that it is within the calibration range. This
solution is run and the value obtained should be within 15% of the expected value.

45.4 After the calibration is verified, a continuing calibration verification (CCV) sample is
run. This sample is usually one of the mid level calibration solutions. The value
obtained should be within 15% of the expected value. A CCV should be run after
every 10 samples.

4.5.5 A blank should be prepared with each sampling. A blank is prepared for each
dilution. For example if 0.005 ml of sample is taken and diluted with the
dichloromethane, a blank using 0.005 ml of dimethyl sulfoxide is treated as the
sample. The blank should be .: 3X MOL.
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4.5.6 Method Detection Limit (MDL) Is determined by preparing a sample at a low
concentration, using similar techniques as used to analyze the stabilty solution.
This Is done 7 times and the MDL is the students T (3.143 for 7 replicates) times the
standard deviation of the seven replicate runs. An MDL should be penormed prior
to the analysis of any sample. Samples with no peak or less than the MDL wil be
reported as the MDL and flagged with a "U.

4.6 Purit

4.6.1
1 'f :ø£/Yl 0(

The confirmation of purity Is a required ~ponent of EDSP studies per the
Chemical Repository (CR) QAPP (Ver Z 01/07/05). Puri analysis will be
penormed unless the CR is instrcted not to do so by the sponsor (EPA) due to
technical or budgetary reasons. The Chemical Characterization SOP# MSL-R-009-
.00 has additional Information. Purity is determine by running a solution of the
material that is at or near the top of the demonstrted linearity of the system. The
solution contains only the test material, no internal standard or other chemicals,
dissolved in dichloromethane. This soluton is injected onto the GC and all the
peaks in the chromatogram are summarized. The peak corresponding to the
chemical of interest is than compared to all the other peaks and the purity is the
area of the chemical peak divided by the sum of the total area In the chromatogram
(presented as a percentage). A blank dichloromethane is run prior to the purity run
and the peaks in the purity run that correlate to peaks in the blank run are
eliminated from the calculation (this includes the solvent peak). This purity should
be 96% or greater and should compare favorably to the purity from the vendor. Se
example purity form: attachment 3.

5.0 STABILITY AND FORMULATION VERIFICATION

5.2

5.1 Stability for WA 4-16 and WA4-17 chemicals is to run for 14 days. Stabilty is prepared by
weighing an aliquot of the test substance into 1 milliiter of dimethyl sulfoxide and storing
the solution in a 1.8 mililter vial at 4 degress centigrade (attachment 4). The details for
the stabilty are contained in the Study Protocol. Target concentration is 0.1 M, or for
dicofol, 37 mg/ml. Samplìng and analysis wil be done 2 times over the course of the
stability study.
Samplìng is done by removing an aliquot of the sample and diluting it into
dichloromethane with an aliquot of the intemal standard. For dicofol, 0.005 ml is added to
a 5 ml volumetnc flask along with 0.1 ml of the internal standard (1000 ug/ml 5 a
androstane) and diluted to mark with dichloromethane. An aliquot of this is placed into a a
1.8 ml autosampler vial for analysis. The vials are capped and are ready for GC analysis.
For an example of the form used fQr the stability preparation and sampling see
attachments -4 5.61" +~ ?!'''¡.Í
Samples should be analyzed on the day of sampling, but if this is not possible, samples
should be stored at 4 deg. C. until analysis. If samples are not analyzed on the day of
sampling, the actual analysis date and storage conditions shall be documented.
Stabilty solutions are stored at 4 degrees cenlrigrade.

5.3

5.4

5.5

6.0 DATA ANAL YSIS AND CALCULATIONS

6.1 Prior 10 analysis of any samples, the instrument is calibrated with a minimum of a 4 point
curve. Internal standard calculations wil be performed. All calculations wìl be done using
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Yarian's Star chromatography softare, version 6.2. This softare allows the input of a
multiplier, so that any dilutions wil be included with the stlftare calculations. For
example, for dicofol stabilit, 0.005 ml of the 10 ml sample solution is diluted to 5 ml, a
multiplier of 1000 is used so that the output from the softare wil give values that reflect

the concentration in the diluted solution. Calibration curve frs can be set to either linear or
non-linear (quadratic fi), past experience indicates that even though the calibration meets
linearity criteria, the quantification Is improved with a non-linear fit.

6.2 Prior to the tabulation of the data, each chromatogram and report printed by the softare
will be initialed and dated for GLP compliance.

7.0 QUALIf CONTROL

7.1 A blank is prepared with each sampling, this blank is dimethyl sulfoxide processed
identically to the stabilty solution. If background levels are suffciently high (i.e., greaer
than 3 x MOL), this value may be subtracted from the values obtained for samples
analyzed with that batch. Procssing of these samples is very straight forward, therefore
spikes are optionaL.

7.2 An initial calibration verification (ICY) standard will be analyzed follOWing-the calibration
curve. This ICV is made from a secnd source when available, but if a second source is
not available, the same source is used. Continuing calibration verication standards
(CCVs) wil be analyzed after every 10 samples. A CCV is a mid point calibration solution.
If CCV variation exceeds a 15% diference from expected, samples wil be re-run with
accptable calibration criteria.

7.7 An intemal standard is added to each sample, recovery of this internal standard should be
¿80%.

8.0 SAFETY

All analysts following this procedure should be aware of routine laboratory safety concerns,
including all safety protocols regarding use of chemicals, including the following:

· Gloves, protective clothing and safety glasses should be worn when handling samples and
chemicals.

9.0 TRAINING REQUIREMENTS

9.1 All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting the procedure. Staff should demonstrate proficiency in the process prior to
performing the work. Documentation of training wil be performed in accordance with
MSL-A-006. Marine Sciences Laboratory Training.

9.2 All staff should have received training in the handling of chemicals and the use of fume
hoods.

10.0 REFERENCES

MSL-A-006 Marine Sciences Laboratory Training
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MSL-Q-007-04 Procedure for Determining Method Detection Limits

Federal Register (CFR Part 136 Appendix B).
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Table 1. Summary of Dat Qualit Objectives and Correctve Actions

Quality Control Sample Type Data Quality ObJective Corrective Action-- (DQO)
Proceura Blank Less thn 3 x MOL Re-extct and analyze sample batch. If
oneibatch batch ca no be rfMxted an

analyzed, "B' flg all saples !hat an In th
balet. Investigate source of blank
containation.

Calibrtl cue accptabiUty r values greater than or equal 10 0.99 If r value Is ouide of cnterlon. re.analye
callbtlon stndrds. If r' Is stli out,
per Inslnen maintenance andor
reake calibrtion stndrd and rerun

ca6brtl samDles.
InlUal calbrtl vercan (ICV) standd; + f - 15 % of tn valu REKllbrale. Mut mee OQO In order 10onatch cotinue Dissng samPl.
Interl Slandrd Recverv + I - 20 % of tre valu Re-Dl and re
Contng callralln vecation +f - 15 % of tre value Re-run CCV. If still not acble. restaards; caHbrle an rllnalyz affec samples.
on ev 10' sapl analyzed

Repicate sapl precsion; trplicles WILL Precsion: 30% as relatie stard If RSO or RPO Is not actable, resampl
be analyzed for stability. dupUcale for in-Ufe deviatin (RSO) or relative pecet and reanalye. If reanalyis data are sIBI

deviation (RPO) not aoclable, th .~ flag th values.

Blank spie or Matrix Spike an spike +f- 20% of tre value If receres are unaccptable. cho the
duplicate, one sGt pe batch spike solution 10 ensure II ha not

degrade, also ci pipettes 10 ensu
they are deliverfl accte volumes.

OQO IS based on Ilmlled sample analys as pari of mell deveopment expenence. and may reqIre aijUslmenl When more
exper with the meth Is available.

Table 2. Data Qulifiers.

U The analyte was deteced below the MOL. Note: Samples with no peks are
reprted as zero.

B Samples associated with procural blnk contani-nation:-...._.__..__._-

QC sample data thai does not meel the 000 accpíablllly cnteiii-

Q The dala are questionable.

D Sample dilufed for ar\lys. (note: this proédure outlnes !he dilution of tha
samples, data will not be 0 flagged unless diluted other than indiæied in this
SOP)

-.~.~=~.~-'.=".~~~~.=,~~.~.=.._=_..

Additional data qualifiers may be added as necssary.
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APPENDIX G

Analytical Method Deviations

The following method deviations were filed:

1. EDSP.G2-022-00-D2 - The original spec described a 25 ¡.L loop install in the system, the
loop size used was 100 ¡.L. There was no impact on the analysis.

2. EDSP.G2-022-00-D4 - The final CCV sample failed during the analysis and a rerun also
failed, a third rerun was at the limit. Appeared to be related to performance of the
autosampler. The analysis was repeated.

3. EDSP.G2-022-00-D5 - Several standards were made with hexane, instead of the
specified solvent, methylene chloride. The hexane was used for some of the standards
during method development causing no problems so they were used in the studies as
welL. No impact.

4. EDSP.G2-022-00-D6 - Pressure for air on the FID detector was set at 40 psi instead of
the specified 58 psi. The setting was in error but the performance specifications were met
so there was no impact on the data.

5. EDSP.G2-022-00-D7 - The internal standard recovery specification for
dibenz(a,h)anthracene was set at :120% and final CCV internal standard recovery was
125%. Results obtained for the analyte of interest were 101.4% so there was no apparent
impact on the data.

6. EDSP.H4-023-00-D1 - The original method specified a binary gradient pump using
acetonitrile and DI water at a 75:25 ratio. The new instrument employed allowed more
flexibility and a pump set with 75% acetonitrile, 23% water, and 2% 10mM phosphate
buffer was used. Calibration and analysis QA.QC samples passed, indicating that there
was no impact on the data.

7. EDSP.G2-024-00-D1 - Pressure for air on the FID detector was set at 40 psi instead of
the specified 58 psi. The setting was in error but the performance specifications were met
so there was no impact on the data.

8. EDSP.G2-024-00-D2 - Under scope and application, the test substance 4-nonylphenol
was identified by an incorrect CAS number, the correct CAS number is 84852-15-3. No
impact on data as the correct material was used in the study.

9. EDSP.G2-025-00-D1 - In prepping the dicofol standards, an internal standard volume of 1
mL was incorrectly used instead of 2 mL. The actual volume (1 mL) was used in
generation of the calibration curve and had no adverse impact on the data.

10. EDSP.G2-025-00-D2 - Pressure for air on the FID detector was set at 40 psi instead of
the specified 58 psi. The setting was in error but the performance specifications were met
so there was no impact on the data.
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APPENDIX H

ANALYTICAL DATA TABLES

ANALYTICAL RESULTS OF CONCENTRATION VERIFICATION TESTING
(Note: Calculations were conducted at full precision in a spreadsheet.)

21572 0823 Atzr R-1 8/23/2005 19582
21572 0823 Atzr R-2 8/23/2005 20030 19951 92.5% 1.7%
21572 0823 Atzr R-3 8/23/2005 20240
21572 0909 Atzr R-1 9/9/2005 20389
21572 0909 Atzr R-2 9/9/2005 19728 20029 92.8% 1.7%
21572 0909 Atzr R-3 9/9/2005 19969
21572 0919 Atzr R-1 9/19/2005 19267
21572 0919 Atzr R-2 9/19/2005 20062 19785 91.7% 2.3%
21572 0919 Atzr R-3 9/19/2005 20026

Sample 10

Fenrl-in-life R-1
Fenrl-in-life R-2
Fenrl-in-Iife R-3

0824 Fenrl inlf R1
0824 Fenrl ¡nlf R2
0824 Fenrl inlf R3

7/26/2005*
7/26/2005 *
7/26/2005*
8/24/2005
8/24/2005
8/24/2005

29943
31247 30397
30001
29409
29437 29966
31053

91.8% 2.4%

90.5% 3.1%

'Samples were prepared on 7/25/05 but due to instrument usage, samples were stored overnight refrigerated and analyzed on
7/26/05

Target
Cone.

(ug/mL)
2783
2783
2783
2783
2783

Sample

0913 DiBzAnt R1

0913 DiBzAnt R2
0913 DiBzAnt R3

1003 DiBzAnt R1

1003 DiBzAnt R2

RSO

* 9/14/2005
9/14/2005
9/14/2005
10/3/2005
10/3/2005

2719 97.7% 1.5%

2701 97.0% 3.0%
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37672 072405 R1 7/25/2005 31449
37672 072405 R2 7/25/2005 41967 38602 102.5% 16.1%
37672 072405 R3 7/25/2005 42392
37672 072405 R4 7/25/2005 36250
37672 072405 R5 7/25/2005 41333 38132 101.2% 7.3%
37672 072405 R6 7/25/2005 36812
37672 082505 roelz R 1 8/25/2005 35565
37672 082505 roclz R2 8/25/2005 37130 36432 96.7% 2.2%
37672 082505 roelz R3 8/25/2005 36602
37672 0926 roclz R 1 9/26/2005 35559
37672 0926 roelz R2 9/26/2005 36893 36562 97.1% 2.4%
37672 0926 roelz R3 9/26/2005 37235

22036 091 Non I R-1 9/13/2005 21505
22036 091 Non I R-2 9/13/2005 22776 21821 99.0% 3.9%
22036 091Non I R-3 9/13/2005 21181
22036 1003Non I R-1 10/3/2005 21974
22036 1003Non I R-2 10/3/2005 21219 21380 97.0% 2.5%
22036 1003Non I R-3 10/3/2005 20948

Table H6. Results for Dicofol in DMSO (ug/mL \
Target c..... ....

Coric. Sample 10 OicClfClI Aver¡:ge ... Recovery RSO
(tíg/mL) (ugIniL)(Üå/itLl ... .... ¿ y .. ....

..

37050 0823 Dieo R-1 8/23/2005' 34114
37050 0823 Dieo R-2 8/23/2005' 34407 33707 91.0% 2.9%
37050 0823 Dieo R-3 8/23/2005' 32599
37050 0909 Dieo R-1 9/9/2005 34644
37050 0909 Dieo R-2 9/9/2005 36297 35126 94.8% 2.9%
37050 0909 Dieo R-3 9/9/2005 34436
37050 0919 Dieo R-1 9/20/20052 35326
37050 0919 Dieo R-2 9/20/20052 36513 35557 96.0% 2.4%
37050 0919 Dieo R-3 9/20/20052 34832

'Samples prepared on 8/22/05 but due to instrument usage, samples were stored overnight refrigerated and analyzed on 8/23/05
'Samples prepared on 9/19/05, but due to instrument usage, samples were stored overnight refrigerated and analyzed on 9/20/05
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Table H7. Calibration Verification Data for Atrazine

WA416-17-GC-17ICV
WA416-17-GC-27 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-17ICV
WA416-17-GC-27 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV
WA416-17-GC-17ICV
WA416-17-GC-27 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV

8/23/2005
8/23/2005
8/23/2005
8/23/2005
9/9/2005
9/9/2005
9/9/2005
9/9/2005

9/19/2005
9/19/2005
9/19/2005
9/19/2005

5.34
5.01

4.94
4.94
5.34
5.01
4.94
4.94
5.34
5.01

4.94
4.94

5.49
4.91

5.09
5.09
5.46
4.85
4.99
4.97
5.41

4.82
5.01

5.04

102.8%
98.0%
103.0%
103.1 %

102.3%
96.7%
100.9%
100.7%
101.3%
96.3%
101.4%
102.0%

Table H8. Calibration Verification Data for Fenarimol

WA416-17-GC-17ICV
WA416-17-GC-23 CV
WA416-17-GC-16C CCV
WA416-17-GC-25 CV
WA416-17-GC-16C CCV
WA416-17-GC-17ICV
WA416-17-GC-23 CV
WA416-17-GC-16C CCV
WA416-17-GC-16C CCV

7/26/2005
7/26/2005
7/26/2005
7/26/2005
7/26/2005
8/24/2005
8/24/2005
8/24/2005
8/24/2005

5.20
5.04
5.01

5.04
5.01

5.20
5.04
5.01

5.01

5.11

5.72
4.78
4.44
4.77
5.13
5.73
4.72
4.81

98.2%
113.5%
95.4%
88.1%
95.3%
98.7%
113.7%
94.2%
96.0%

Table H9. Calibration Verification Data for Dibenz a,h anthracene

WA416-17-GC-17ICV 9/14/2005 5.18 5.48 105.9%
WA416-17-GC-29 CV 9/14/2005 5.04 5.13 101.9%
WA416-17-GC-16C CCV 9/14/2005 5.05 5.12 101.4%
WA416-17-GC-16C CCV 9/14/2005 5.05 5.12 101.4%
WA416-17-GC-17ICV 10/3/2005 5.18 5.42 104.7%
WA416-17-GC-29 CV 10/3/2005 5.04 5.09 101.0%
WA416-17-GC-16C CCV 10/3/2005 5.05 5.08 100.6%
WA416-17-GC-16C CCV 10/3/2005 5.05 5.10 101.0%
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Table H10. Calibration Verification Data for Prochloraz

WA416- roclz-9 iev 7/25/2005 83.2 95.1 114.3%
WA416- roclz-9 iev 7/25/2005 83.2 91.2 109.6%
WA416- roclz-2D eev 7/25/2005 83.0 86.0 103.6%
WA416- roclz-9 iev 7/25/2005 83.2 88.5 106.4%
WA416- roclz-2D eev 7/25/2005 83.0 84.3 101.5%
WA416- roclz-2D eev 7/25/2005 83.0 96.7 116.3%
WA416- roclz-2D eev 7/25/2005 83.0 91.8 110.5%
WA416- roclz-9 iev 8/25/2005 83.2 83.3 100.1%
WA416- roclz-13 ev 8/25/2005 80.8 80.6 99.8%
WA416- roclz-2D eev 8/25/2005 83.0 77.0 92.8%
WA416-proclz-2D eev 8/25/2005 83.0 77.0 92.7%
WA416- roclz-9 iev 9/26/2005 83.2 83.5 100.4%
WA416- roclz-13 ev 9/26/2005 80.8 80.8 100.0%
WA416- roclz-2D eev 9/26/2005 83.0 77.4 93.3%
WA416- roclz-2D eev 9/26/2005 83.0 77.4 93.2%

SClmpleNãmé Recovery

WA416-non 1-6 iev 9/13/2005 55.6 56.8 102.1%
WA416-non 1-10 ev 9/13/2005 52.2 52.0 99.6%
WA416-non 1-3 e eev 9/13/2005 53.5 53.8 100.6%
WA416-non 1-3e eev 9/13/2005 53.5 53.9 100.7%
WA416-non 1-6 iev 10/3/2005 55.6 57.2 102.8%
WA416-non 1-10 ev 10/3/2005 52.2 52.1 99.9%
W A416-non 1-3 e eev 10/3/2005 53.5 54.3 101.4%
W A416-non 1-3e eev 10/3/2005 53.5 54.5 102.0%

°0 iT;; .~iSãmple Namë 'ooio~'o'i, ,"'i ,'i Recovery
, "'..'o'0, UICOTOI °

WA416-Dico-8iev 8/23/2005 5.07 5.23 103.2%
WA416-Dico-12 CV 8/23/2005 5.03 5.06 100.6%
WA416-Dico-4 e eev5 8/23/2005 5.17 5.21 100.7%
WA416-Dico-4 e eev5 8/23/2005 5.17 4.75 91.9%
WA416-Dico-8Iev 9/9/2005 5.07 5.34 105.3%
W A416-Dico-12 ev 9/9/2005 5.03 5.09 101.2%
WA416-Dico-4 e eev5 9/9/2005 5.17 5.45 105.4%
WA416-Dico-4 e eeV5 9/9/2005 5.17 5.26 101.7%
WA416-Dico-8 iev 9/20/2005 5.07 5.33 105.2%
WA416-Dico-12 CV 9/20/2005 5.03 5.06 100.7%
WA416-Dico-4 e eeV5 9/20/2005 5.17 5.28 102.1 %
WA416-Dico-4 e eeV5 9/20/2005 5.17 4.97 96.1%

Table H12. Calibration Verification Data for Dicofol



EDSP Work Assignment Number 4-16 and 4-17 Page 101

Fenarimol 30000 S ike fenrl R-5 7/26/2005 26611 88.7%
Fenarimol 30000 0824 Fen Spike 8/24/2005 27000 90.0%
Prochloraz 37260 S ike R7 7/25/2005 40206 107.9%
Prochloraz 37260 0825 s ike 1 8/25/2005 37147 99.7%
Prochloraz 37260 0926 s ike 1 9/26/2005 38259 102.7%

4-Nonylphenol 24970 0913 S ike 1 9/13/2005 20083 80.4%
4-Nonylphenol 24970 0913 S ike 2 9/13/2005 24772 99.2%
4-Nonylphenol 24970 1003 S ike 1 10/3/2005 23098 92.5%
4-Nonylphenol 24970 1003 S ike 2 10/3/2005 24801 99.3%

Oicofol 36920 0823 dico S ike 1 8/23/2005 38399 104.0%
Oicofol 36920 0823 dico S ike2 8/23/2005 41197 111.6%
Oicofol 36920 0909 dico Spike1 9/9/2005 41363 112.0%
Oicofol 36920 0909 dico Spike2 9/9/2005 39111 105.9%
Oicofol 36920 0919 dico S ike1 9/20/2005 36942 100.1%
Oicofol 36920 0919 dico S ike2 9/20/2005 42807 116.0%

Corïpóund Blank 1

(ug/rtL)

Atrazine NO NO
Fenarimol NO 216

Oibenz(a,h)anthracene NO NO
Prochloraz NO 937

4-Nonylphenol NO NO
Oicofol NO NO

NO Non-detect; compound was not detected at or above detection limit shown

NO

Method
Detection Limit

(ug/ml)
137

271

7.21

550
253
610NO

T bl H15 I ta e . n erna an ar ecovery - - naiyse
.Hii . ... ... ../;tHi .. . .3
WA416-17-GC-17ICV 98.7%
WA416-17-GC-23 CV 96.9%
WA416-17-GC-16C CCV 106.7%
Fen Blank 99.0%
Spike fenrl R-5 98.9%
Fenrl-in-life R-1 99.0%
Fenrl-in-life R-2 97.4%
Fenrl-in-life R-3 96.8%
WA416-17-GC-23 CV 100.1 %
WA416-17-GC-16C CCV 106.9%

i St d d R 7 26 05 A 5
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ses

WA416-17-GC-17ICV
WA416-17-GC-27 CV
WA416-17-GC-16C CCV
0823 Blank
0823 Atzr R-1
0823 Atzr R-2
0823 Atzr R-3
WA416-17-GC-16C CCV
WA416-DieD-8ICV
WA416-DieD-12 CV
WA416-DieD-4 C CCV5
0823 blank dieD 1

0823 dieD S ike 1
0823 dieo S ike2

0823 DieD R-1

0823 DieD R-2

0823 DieD R-3

WA416-DieD-4 C CCV5

100.0%
102.3%
104.2%
98.7%
100.4%
101.5%
103.8%
107.4%
108.4%
100.6%
100.0%
95.9%
99.9%
99.4%
99.0%
97.1%
100.6%
101.9%

98.5%
96.2%
105.8%
97.5%
101.3%
100.6%
100.0%
100.4%
105.7%
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WA416-17-GC-17ICV
WA416-17-GC-27 CV

WA416-17-GC-16C CCV
0909 Blank

0909 Atzr R-1

0909 Atzr R-2
0909 Atzr R-3
WA416-17-GC-16C CCV
WA416-Dieo-8ICV
WA416-Dieo-12 CV
WA416-Dieo-4 C CCV5
0909 blank dieo 1

0909 dieo S ike 1

0909 dieo S ike2

0909 Dieo R-1

0909 Dieo R-2
0909 Dieo R-3
WA416-Dieo-4 C CCV5

99.7%
101.1 %

103.5%
93.8%
95.6%
97.7%
97.0%
104.4%
97.6%
100.6%
101.5%
95.9%
97.5%
98.0%
97.5%
97.3%
98.0%
103.7%

Ie
WA416-17-GC-17ICV
WA416-17-GC-29 CV
WA416-17-GC-16C CCV
0913DiBzAnt Blank
0913 DiBzAnt R1

0913 DiBzAnt R2
0913 DiBzAnt R3
WA416-17-GC-16C CCV
WA416-non 1-61CV

WA416-non 1-10 CV
WA416-non 1-3 C CCV
0913 non I blank
0913 Spike 1

0913 Spike 2

091 Non i R-1

091 Non I R-2
091 Non i R-3
WA416-non 1-3C CCV

107.4%
90.4%
115.2%
89.7%
91.3%
88.6%
91.7%

125.6% *

98.8%
100.9%
101.4%
96.4%
101.2%
102.9%
101.5%
101.5%
102.5%
107.3%

* This recovery outside acceptable limits, since this is a calibration verification sample and the value for
the compound was acceptable. this recovery does not impact the data.
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WA416-17-GC-17ICV 98.3%
WA416-17-GC-27 CV 102.0%
WA416-17-GC-16C CCV 103.9%
0919 Blank 98.6%
0919 Atzr R-1 99.1 %
0919 Atzr R-2 99.6%
0919 Atzr R-3 99.2%
WA416-17-GC-16C CCV 103.4%
WA416-Dieo-8ICV 99.0%
WA416-Dieo-12 CV 100.7%
WA416-Dieo-4 C CCV5 101.7%
0919 blank dieo 1 100.6%
0919dieoS ike1 100.1%
0919 dieo S ike2 99.5%
0919 Dieo R-1 101.2%
0919 Dieo R-2 98.5%
0919 Dieo R-3 100.7%
WA416-Dieo-4 C CCV5 103.5%

*Samples prepared on 09/19/05, but due to instrument usage, 5samples
were stored overnight refrigerated and analyzed on 09/20/05

Tabl H2e 1. nternal tan ar ecoverv -3- 5 nalys
"

"" ,

S~tlPle Recovery
WA416-17-GC-17ICV 99.8%
WA416-17-GC-29 CV 100.1 %
WA416-17-GC-16C CCV 105.1%
1003DiBzAnt Blank 101.1 %
1003 DiBzAnt R1 101.3%
1003 DiBzAnt R2 101.3%
1003 DiBzAnt R3 101.8%
WA416-17-GC-16C CCV 105.2%
WA416-nonyl-6ICV 100.0%
WA416-nonyl-10 CV 101.1 %
WA416-nonyl-3 C CCV 101.8%
1003 nonyl blank 98.3%
1003 Spike 1 99.6%
1003 Spike 2 97.8%
1003Nonyl R-1 98.4%
1003Nonyl R-2 99.8%
1003Nonyl R-3 101.7%
W A416-nonyl-3C CCV 103.7%

5 d d R 10 0 A I es
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08/23/2005
09/09/2005
09/19/2005
09/14/2005
10/03/2005
08/23/2005
09/09/2005
09/20/2005
07/26/2005
08/24/2005
09/13/2005
10/03/2005
07/25/2005
08/25/2005
09/26/2005

Atrazine
Atrazine
Atrazine

Dibenz a,h Anthracene
Dibenz a,h Anthracene

Dicofol
Dicofol
Dicofol

Fenarimol
Fenarimol

4-non I henol

4-non I henol
Prochloraz
Prochloraz
Prochloraz

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.9996
0.9975
1.0000
1.0000
1.0000
1.0000
0.9998
0.9996
0.9997

Page 105
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4.0 PROJECT ORGANIZATION
The U.S. Environmental Protection Agency (EPA) is implementing the Endocrine

Disruptor Screening Program (EDSP). To support this program, the EP A has contracted with
Battelle to provide comprehensive toxicological and ecotoxicological testing services, including
chemical, analytical, statistical, and quality assurance (QA)/quality control (Qc) support, to assist
EP A in developing, standardizing, and validating a suite of in vitro, mammalian, and
ecotoxicological screens and tests for identifying and characterizing endocrine effects through
exposure to pesticides, industrial chemicals, and environmental contaminants. The studies
conducted wil be used to develop, standardize and validate methods, prepare appropriate
guidance documents for peer review of the methods, and develop technical guidance and test
guidelines in support of the Office of Prevention, Pesticides and Toxic Substances regulatory
programs. The validation studies wil be conducted under the EDSP Quality Management Plan
(QMP), study protocols, applicable Quality Assurance Project Plans (QAPPs), relevant program
and facilty Standard Operating Procedures (SOPs), guidance documents, and Federal Insecticide,
Fungicide and Rodenticide Act (FIFRA) Good Laboratory Practice Standards (GLPs).

One of the assays recommended for validation and consideration for inclusion in the
screening program is the aromatase assay. A Detailed Review Paper (DRP) was prepared for the
U.S. EPA in 2002 to review the scientific basis of the aromatase assay and examine assays
reported in the literature used to measure the effect of chemical substances on aromatase.

Prevalidation studies on the aromatase assay (Work Assignent (W A) 2-24) were
conducted to optimize the microsomal aromatase assay protocol for recombinant microsomes,
demonstrate the utility of the microsomal assay to detect known aromatase inbitors, and
compare the performance of the recombinant assay system and the placental microsomal assay
system. Concerns with this initial work involving high varability in some rus and partial
inhibition curves were addressed in a supplemental prevalidation study (W A 4- i 0).

The objectives of this work assignment are to use the now optimized assay: (1) to obtain
intra- and interlaboratory assay variability estimates by conducting positive control experiments at
multiple laboratories, and (2) to test up to i 0 reference chemicals with different modes of action
in order to evaluate assay relevance.

This work assignment is composed of multiple studies that wil be conducted by the lead
laboratory (Research Triangle Institute International (RTI), Research Triangle Park, NC) and
three participating laboratories (Battelle, Columbus, OH; In Vitro Technologies, Baltimore, MD;
WIL Research Laboratories, LLC, Ashland, OH). This QAPP will address the work to be
conducted in Tasks 3 and 4 of the work assignment.

A summary of the work assignment organization is shown in Figure 4-1.
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Figure 4-1. WA 4-17 Project Organization Overview
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Portions of this work assignment wil be managed at RTI, Battelle, WIL, and In Vitro. At
each of these laboratories, there will be a person responsible for preparing the protocol, assignng
appropriate staff to complete specified tasks within the protocol, and monitoring the progress of
both technical and fiscal milestones as outlined in the technical work plan. A Study Director from
each laboratory wil report on the progress of the work assignment to Drs. David Houchens and
Jerry D. Johnson at Battelle through a series of planned conference calls and through the use of
written monthly reports.

General scientific direction and supervision of the work performed under this work
assignent will be provided by Dr. Jerry D. Johnson, Battelle, and Dr. James Mathews, RTI
InternationaL. Dr. Johnson will serve as the Work Assignment Leader (W AL) for the
participating laboratories and Dr. Mathews for the lead laboratory (RTI).

Each laboratory will have a Study Director in charge of overseeing the daily operation and
conduct of the study. The individual laboratory teams will execute the necessary tasks required in
the study protocols and ensure the data are collected and handled appropriately. All of these tasks
wil be clearly defined in the study protocol.

The QAU representative for each laboratory wil administer the QAPP for the EDSP
facility QA team members. The specific responsibilities wil include:

· Interact with the Study Director to ensure that QA and QC procedures are understood by
W A personneL.

· Conduct technical systems audits (TSAs) and audits of data quality (ADQs) to evaluate
the implementation of the program W As with respect to the EDSP QMP, the W A QAPPs
and/or GLP protocol, and applicable program and facility SOPs.

· Prepare and track reports of deficiencies and submit them to both line and program
management.

· Consult with the Study Director and, as necessary, the EDSP Battelle QA Manager and
Program Manager on actions required to correct deficiencies noted during the conduct of
the W A.

· Ensure that all data produced as part of the EDSP W As are maintained in a secure,
environmentally-protected archive.

· Ensure, during the conduct of TSAs, that all staff participating on the EDSP are
adequately trained.

· Maintain complete facility-specific QA records related to the program.
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· Submit copies of resolved audits to the EDSP Battelle QA Manager.

· Submit a QA Statement to the EDSP Battelle QA Manager and Program Manager with

each written deliverable that describes the audit and review activities completed and any
outstanding issues that could affect data quality or interpretation of the results discussed in
the report.

· Maintain effective communication with the EDSP QA Manager.

· Act as the facility's EDSP SOP Custodian for all SOPs received from the SOP
Administrator.

As EDSP Manager, Dr. David Houchens wil have ultimate responsibility for quality,
timeliness, and budget adherence for all activities on the contract. He also will serve as the
principal interface with the EPA's Project Officer on all contract-level administrative and
techncal issues. Because of the high level of subcontracting and purchases required by the
program, such as test laboratory subcontracts and purchases of chemical supplies, Dr. Houchens
wil be assisted by an Administrative Deputy Manager, Mr. James Easley. Mr. Easley wil
manage the procurement of all subcontracts, consultants, and purchased materials and services,
and wil facilitate schedule and cost control. He has played a similar role on ten other large,
multi-year, level-of-effort task-order contracts for EP A. Thus, he will be able to assure that all
purchases are compliant with governent regulations and that EPA is provided timely, accurate
accounting of these substantial costs in our montWy progress reports.

Ms. Terri Pollock, the EDSP QA Manager at Battelle, wil direct a team of QA
specialists to monitor the technical activities on the chemical repository program, and provide
oversight to all associated QA functions. Ms. Pollock will be responsible for reporting
her findings and any quality concerns to Dr. Houchens. Ms. Pollock wil report, for the purposes
of this program, to Dr. Allen W. Singer, Director of Operations in the Toxicology Product Line
in Battelle's Health and Life Sciences Division. This reporting relationship wil assure that the
QA function is independent of the technical activities on the program.

5.0 PROBLEM DEFINITION/BACKGROUND

5.1 Problem Definition

Prevalidation studies on the recombinant aromatase assay (W A 2-24) were conducted to
optimize the microsomal aromatase assay protocol for recombinant microsomes, demonstrate the
utility of the microsomal assay to detect known aromatase inhibitors, and compare the
performance of a recombinant assay system and the human placental microsomal assay system.
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Concerns with this initial work involving high variability in some runs and partial iMibition
curves were addressed in a supplemental prevalidation study (W A 4-10).

With the prevalidation studies successfully completed, this work assignment directs
Battelle to conduct the interlaboratory studies to determine the performance of several
laboratories in conducting the assay and should complete the validation of the recombinant
aromatase assay. A companion work assignment (W A 4-16) has been issued for the conduct of
the human placental aromatase assay.

The work assignment is comprised of 6 tasks of which two tasks involve experimentation.
The work in Tasks 3 and 4 is described in this QAPP. Table 5-1 sumarizes the validation tasks
and the laboratory(ies) involved for each experimental task.

T bl 51 v rd' S d PI E ta e - a i ation tu iv an xperimen s
Task Number Description of Experimental Task Experimental Task Assignment

1 Not applicable (develop work plan, study plan, and Not an experimental task
identify/select participating laboratories)

2 Not applicable (develop QAPP and protocols) Not an experimental task

3 Conduct Positive Control Studies in the Participating 3 Participating Laboratories
Laboratories

4 Conduct Multiple Chemical Studies with Microsomes Lead Laboratory + 3 Participating
Supplied by RTI (RTI/Participating Laboratories) Laboratories

5 Prepare Study Reports (RTI/Participating Not an experimental task
Laboratories)

6 Prepare Presentation for EDMVAC* Not an experimental task

*EDMV AC = Endocrine Disruptor Method Validation Committee
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5.2 Background

The Food Quality Protection Act of 1996 was enacted by Congress to authorize the EPA
to implement a screening program on pesticides and other chemicals found in food or water
sources for endocrine effects in humans. Thus, the U.S. EP A is implementing an EDSP. In this
program, comprehensive toxicological and ecotoxicological screens and tests are being developed
for identifying and characterizing the endocrine effects of various environmental contaminants,
industral chemicals, and pesticides. The program's aim is to develop a two-tiered approach, e.g.,
a combination of in vitro and in vivo mammalian and ecotoxicological screens (Tier 1) and a set
of in vivo tests (Tier 2) for identifying and characterizing endocrine effects of pesticides,
industral chemicals, and environmental contaminants. Validation of the individual screens and
tests is required, and the EDMV AC wil provide advice and counsel on the validation assays.

Estrogens are sex steroid hormones that are necessary for female reproduction and affect
the development of secondar sex characteristics of females. Estrogens are biosynthesized from
cholesterol by a series of enzymatic steps, with the last step involving the conversion of
androgens into estrogens by the enzme aromatase. Estrogen biosynthesis occurs primarily in the
ovary in mature, premenopausal women. Durng pregnancy, the placenta is the main source of
estrogen biosynthesis and pathways for production change. Small amounts of these hormones are
also synthesized by the testes in the male and by the adrenal cortex, the hypothalamus, and the
anterior pituitary in both sexes. The major source of estrogens in both postmenopausal women
and men occurs in extraglandular sites, particularly in adipose tissue. One potential endocrine
target for environmental chemicals is the enzyme aromatase, which catalyzes the biosynthesis of
estrogens. An aromatase assay is proposed as one of the Tier 1 Screening Battery Alternate
Methods. A detailed literature review on aromatase was performed and encompassed (1)
searching the literature databases, (2) contacting individuals to obtain information on unpublished
research, and (3) evaluating the literature and personal communications.

Aromatase is a cytochrome P450 enzyme complex responsible for estrogen biosynthesis
and converts androgens, such as testosterone and androstenedione, into the estrogens estradiol and
estrone. Aromatase is present in the ovary, placenta, uterus, testis, brain, and extraglandular
adipose tissues. Two proteins, cytochrome P450arom and NADPH-cytochrome P450 reductase,
are necessary for enzymatic activity, and the enzyme complex is localized in the smooth
endoplasmic reticulum. The aromatase gene, designated CYP 19, encodes the cytochrome
P450arom and consists of 10 exons, with the exact size of the gene exceeding 70 kilobases.
Aromatase is found in breast tissue, and the importance of intratumoral aromatase and local
estrogen production is being unraveled. Effective aromatase inhibitors have been developed as
therapeutic agents for estrogen-dependent breast cancer to reduce the growth stimulatory effects
of estrogens in breast cancer. Investigations on the development of aromatase inhibitors began in
the 1970's and have expanded greatly in the past three decades.
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An in vitro aromatase assay could easily be utilized as an alternative screening method in
the Tier 1 Screening Battery to assess the potential effects of various environmental toxicants on
aromatase activity. Both in vitro subcellular (microsomal) assays and cell-based assays are
available for measuring aromatase activity. The in vitro subcellular assay, using human placental
microsomes, is commonly used to evaluate the ability of pharmaceuticals and environmental
chemicals to inhibit aromatase activity. In addition, human JEG-3 and JAR choriocarcinoma cell
culture lines, originally isolated from cytotrophoblasts of malignant placental tissues, have been
used as in vitro systems for measuring the effects of compounds on aromatase activity. These cell
lines are also utilized for investigations on the effects of agents in placental toxicology.

Numerous flavonoids and related phytoestrogen derivatives have been extensively
evaluated for their ability to inhibit aromatase activity for two primary reasons: (1) these natural
plant products can serve as possible leads for the development of new nonsteroidal aromatase
inhibitors; and (2) humans and other animals are exposed to these agents through the diet. In
general, the flavonoids and related analogs demonstrate aromatase inibition with ICso values in
the micromolar range; however, these compounds lack both the potency and specificity of
aromatase inhibitors developed for breast cancer therapy. Several pesticides have also
demonstrated inhibition of aromatase activity in the human placental microsomal assay system,
with ICso values for aromatase inhibition ranging from 0.04 mM to greater than 50 mM.

The recombinant microsomal aromatase assay was recommended as the in vitro aromatase
screening assay to be included in the Tier i Screening Battery. This assay wil detect
environmental toxicants that possess the abilty to inhibit aromatase activity. Prevalidation
studies on recombinant aromatase (W A 2-24) were conducted to optimize the microsomal
aromatase assay protocol, demonstrate the utility of the microsomal assay to detect known
aromatase inhbitors, and compare the performance of a recombinant assay system and the

placental microsomal assays. Concerns with this initial work involving high variability in some
runs and partial inhibition cures were addressed in a supplemental prevalidation study (W A 4-
10). The objective of the current work assignment is to use the now optimized assay to obtain
intra- and interlaboratory assay variability estimates to complete the validation of the recombinant
microsome aromatase assay.

6.0 PROJECT/TASK DESCRIPTION

Only Task 4 is under the control of this QAPP. However, this QAPP also describes the
other experimental task in this work assignment; a separate QAPP was issued prior to the start of
each new task together with a finalized task-specific template protocol included as an attachment.
The Task 4 template protocol is attached to the present QAPP. The task numbering scheme for
the original work assignment is employed in this document for ease of cross-referencing.
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Task 3: Conduct of the Positive Control Studies in the Participating Laboratories

This Task was completed by staff at Battelle, WIL and In Vitro. R TI staff did not conduct
any experiments on this task but were involved in the review of the data produced by the other
laboratories. R TI provided recombinant micro somes to the other laboratories for use in this task.
Battelle/RTI provided a boilerplate protocol for this Task to the participating laboratories which
they used to prepare their laboratory-specific protocols. These protocols contained all necessar
technical detail for the conduct of this Task. Briefly, the Task required that each laboratory

conduct three independent replicates ofa Positive Control Study. In this Study, 4-0H
androstenedione (4-0H ASDN, a known aromatase inhibitor) was tested in the aromatase assay at
6 concentrations to construct a dose/response curve from which an ICso was calculated. Control
runs were also included in the assay set to measure full aromatase activity (without any inibitor
added) and background activity (without NADPH co-factor). Battelle's Chemical Repository
(CR) supplied 4-0H ASDN to each laboratory as a stock solution and conducted all necessary
pre-assay chemistr activities for 4-0H ASDN.

Each laboratory presented their results in a separate spreadsheet for each of the three
replicates and the results were compared both within and between laboratories.

Task 4: Conduct Studies on Reference Chemicals

Each participating laboratory wil conduct the studies in this task with recombinant
microsomes supplied by R TI.

RTI/Battelle wil supply a template protocol describing all technical details for this task to
the participating laboratories from which they wil prepare their laboratory-specific protocols.
Each laboratory wil conduct three independent replicate studies with each of 10 chemicals. All
three replicates for a given chemical wil be conducted by the same technician withi a laboratory.
Control runs wil also be included in each assay set to measure full aromatase activity (without
any inhibitor added) and background activity (without NADPH co-factor). In addition, positive
control samples (containing a known aromatase inhibitor) and negative control samples
(containing a known aromatase non-inhibitor) wil be included in each assay set. Battelle's CR
wil supply the control and coded test chemicals to each laboratory as individual stock solutions
and will conduct all necessary pre-assay chemistry activities for the test and control chemicals.

7.0 QUALITY OBJECTIVES AND CRITERIA

The endpoints for W A 4-17 include the aromatase activity measured in the control and
inhibitor samples, the inter- and intralaboratory variance, and the ICso and slope values for each

inhibitor tested.
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7.1 Data Qualiy Indicators

7.1.1 Precision

The mean positive control activity for each assay/laboratory should be within the overall
mean:l 15% for that laboratory.

Variance between laboratories and within laboratories wil be assessed for an appropriate
level of precision as part of this W A. It is anticipated that positive control activity between and
within laboratories should be statistically equivalent at the p). 0.1 leveL. Any modifications to this
criterion would be discussed with the sponsor and added to the QAPP by amendment.

ICso and slope values calculated for each inhibitor should be statistically equivalent at the
p).O.l level both between and within laboratories. If data from an assay are statistical outliers, the
assay may be repeated.

7.1.2 Bias

The positive and background activity samples that are run with each assay are used to
control for bias. If the control samples for any assay do not meet the precision criteria described
above, the assay may be rerun.

7.1.3 Accuracy
Accuracy of the liquid scintilation spectrometry (LSS) data (from which is derived the

aromatase activity) is assessed by analysis of a sealed standard of known radioactive content. If
the radioactivity in the sealed standard is more than 5% different from the known value, the data
would not be used. Samples may be recounted on another LSS or on the same LSS after any
problems with the instrument are corrected

8.0 SPECIAL TRAINING/CERTIFICATION

All personnel involved in handling radiolabeled materials will have completed a Radiation
Safety Training course. Training documentation will be maintained in the individual training
fies. Each laboratory wil be licensed to receive radiolabeled materials.

Staff from the participating laboratories have been trained on the performance of the
aromatase assay at RTI International as part of Task 3 ofWA 4-16. Personnel participating in
this training conducted the aromatase assay including full aromatase control and background
control samples and a series of samples containing varying amounts of a known aromatase
inhibitor (4-0H ASDN). The resultant data were evaluated by Battelle and RTI International and
then submitted to EP A for review.
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9.0 DOCUMENTS AND RECORDS

9.1 Retention of Specimens and Records

Archiving procedures wil be specified in the individual protocols.

9.2 Qualiy Assurance Project Plan

This QAPP wil be distributed to project participants initially, and whenever revised.
Previous versions wil be marked as "obsolete" when newer versions are distrbuted, or collected
and destroyed so that there is no confusion regarding the version in effect. The right-justified
document control header example shown here

Version i
Month, Year

Page 1 of i

wil be used to ensure that revision numbers and dates are obvious to document users. The QAPP
wil be reviewed annually and a determination made to either modify the document based on new
or modified project requirements, or leave as is.

Controlled copies of the QAPP will be maintained, tracked, and managed by the
laboratories' QAU though the use ofa master distribution list.

9.3 Data Forms

All data forms will include a title identifying the type of data to be recorded, a unique
study code or protocol number, and the initials and date ofthe data recorder(s) to authenticate the
records.

Corrections to data entries wil be made by drawing a single line through the error,
recording the correct entry, initials, date, and error code that explains the reason for the
correction.

9.4 Microsome Storage Conditions

Microsomes wil be stored at -70 to -80°C and the freezer temperature records will be
maintained.
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9.5 Reports

9.5.1 Interim Data Summary, and Draft and Final Reports
An interim data summary from each laboratory wil be submitted to the EP A after

completion of each task. These data summaries wil not be audited by Quality Assurance but will
be checked for accuracy by technical staff. This procedure is necessary to provide a rapid turn
around of the data so that approval to proceed can be given by EP A.

Each laboratory wil prepare an individual report for each task to be based on a template
provided by Battelle and wil submit these reports to Battelle. The purpose of these reports is to
provide a complete description about how the experiments were performed, present the results
that were obtained (including tables and graphs), and state the conclusions that were made for
each applicable W A task. RTI/Battelle will prepare a report for each task that summarizes all
work on the particular task and incorporates the reports from the participating laboratories as
Appendices for submission to EP A. After EP A comments have been received on each task report
and, if applicable, incorporated into a new version of the draft task report, then it wil be issued as
a final report.

Each final task report wil include:

· Abstract

· Objectives

· Materials and Methods

· Results

· Discussion

· Conclusions

· References

· Summary data with statistical analyses
· Appendices which wil include final reports with compliance statements for each

participating laboratory
· Protocol, any amendments, or any deviations from the protocol
· QAPP, any amendments, or any deviations from the QAPP.

RTIIBattelIe wil prepare a final Work Assignment report that summarizes the results of
the entire Work Assignment. This report wil consist of a statement of the objectives of the work
assignment, a summary of the results and a statement of conclusions for the Work Assignment.
The individual task reports wil be referenced within this final report.

9.5.2 QA Assessment Reports
QA assessment reports will be maintained as confidential fies in the QAU.
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9.5.3 Status Reports

Status/progress reports wil be submitted to the EP A Project Officer by Battelle on a

monthly basis as stipulated in the contract.

10.0 SAMPLING PROCESS DESIGN (EXPERIMENTAL DESIGN)

The details ofthe experimental design for the task subject to this QAPP wil be contained
in a GLP compliant protocol. A template protocol for this task is attached as an Appendix to this
document.

11.0 SAMPLING METHODS

The entire aqueous portion of the incubation mixtures remaining after extraction with
methylene chloride (CHiCh) will be placed in appropriate containers. The samples wil be mixed
well prior to the removal of aliquots for liquid scintilation counting (LSe). If there is insuffcient
time for preparing LSC samples on the day the assay is run, the samples wil be refrgerated
overnight. Samples remaining after preparation of LSe aliquots will be frozen and stored at
about -20oe. These samples wil be thawed, mixed and realiquoted, if necessary, due to problems
with LSe samples.

Each test and standard chemical wil be supplied to the participating laboratories by
Battelle as a stock solution at the highest concentration necessar for use in the assay. These
solutions wil be well-mixed prior to the preparation of dilutions of these stock solutions by the
individual participating laboratories.

12.0 SAMPLE HANDLING AND CUSTODY

12.1 Control and Reference Chemical Solutions

The control and reference chemical stock solutions wil be transferred to the Laboratories'
Material Handling Facility with a study specific transfer of material form. All reference
chemicals will be coded by Battelle. The samples will be processed according to the SOPs for
packing, shipment and documentation of shipment and receipt.
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12.2 Sample Collection Documentation

All samples (or sample sets) wil be labeled with enough information to allow for
unequivocal identification of each sample along with suitable storage conditions in accordance
with applicable regulations.

13.0 ANALYTICAL METHODS

Analytical methods are described in the study protocol (Appendix). Failures of analytical
systems are addressed in the relevant SOPs.

14.0 QUALITY CONTROL

14.1 Methods

Control samples wil be run with each assay. These include: (1) full aromatase enzme
activity controls, (2) background controls, (3) positive controls and (4) negative controls.
Acceptance criteria and corrective actions where acceptance criteria are not met are described in
Section 7. Replicates wil be used as a means to monitor variability ofthe assay. Replicates wil
be assessed for variance and those that are outside the acceptable range (mean:! 15%) will be
flagged as statistical outliers.

14.2 Data Collection

Data collection documentation wil be as described in applicable SOPs or protocols.

Assay data, including weights and/or volumes of chemicals, solvents or other materials
used to prepare necessary solutions or samples, wil be recorded manually on data sheets. Protein
assay absorbance data will also be recorded manually on data sheets. All data sheets wil include

a title identifying the type of data to be recorded, the unique study code or protocol number, and
the initials and date of the data recorder(s) to authenticate the records.

Scintilation counter data wil be automatically saved to a data file that will automatically
be assigned a unique fiename. The data wil be annotated to identify samples with the sequential
vial number. Procedures for converting CPM data to DPM data wil be documented.

Relevant data from the data sheets and scintilation counter output (as DPM) wil be typed
into a validated MS Excel spreadsheet for calculation of (1) substrate specific activity (2) protein
content and/or (3) aromatase activity. All transcribed data wil be verified (100% QC) before they
are reported and this QC check will be documented on the spreadsheet printouts by technician
initials and date.
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Aromatase activity data wil be entered automatically (through linked validated
spreadsheets) or manually into Prism data files for calculation ofICso. Data wil be entered
automatically (through linked validated spreadsheets) or manually into spreadsheets for import
into SAS data files for statistical analysis. All manually entered data wil undergo a lOO% QC
check.

15.0 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

The following types of equipment wil be required for this W A: temperature controlled
shaking water bath, pH meter, analytical balances, centrifuges (low and high speed and
ultracentrifuges), pipettors, scintillation counters, spectrophotometer, and high performance liquid
chromatography (HPLC) equipment (inector, pumps, detectors (radiochemical and ultraviolet
~UV)), data collection system). The equipment wil be tested, inspected and maintained
according to schedules contained in the relevant SOPs.

16.0 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

Balances used to obtain weight measurements, as well as the check weights that are used
to verify a balance's calibration status, wil be calibrated and maintained according to the schedule
specified in relevant SOPs. Balances that do not meet the criteria specified in the SOP wil not be
used for this work assignent.

Scintilation counters wil be calibrated using procedures described in the relevant SOPs.

Calibration of pH meters wil occur as specified in relevant SOPs. The water bath, pipettes,
spectrophotometer, and HPLC equipment will be calibrated using the procedures and schedule in
applicable SOPs. Any equipment or instrment that does not meet acceptance criteria as
described in the relevant SOP wil not be used for this work assignment.

17.0 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

Upon receipt, purchased items wil be inspected for conformance to quality requirements
prior to use. All use of the product wil be prior to the expiration dates, if applicable. Chemicals
wil be received and stored in accordance with applicable SOPs.

18.0 NON-DIRECT MEASUREMENTS
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No collection of any samples or sample data wil be obtained from non-direct measures
such as computer databases or programs.

19.0 DATA MANAGEMENT

19.1 Data Management Overview

Data wil be maintained in notebooks and/or files according to applicable facility SOPs.
The records wí1 be kept in the appropnate rooms until there is a signed final report at which time
they wil be inventoned and placed in the facility archives according to applicable facility SOPs,
unless the sponsor requests that they be transferred to another archive location.

19.2 Data Transfer

Information wil be sent to the Data Coordination Center in electronic format as specified
in SOP EDSP.D-003-01. Specifically all raw data, all tables, graphs sumanzing results of
statistical analyses as presented in study reports, statistical analysis data files, statistical analysis
programs, and all study documents wil be sent to the EDSP Data Coordination Center in
electronic format.

20.0 ASSESSMENTS AND RESPONSE ACTIONS

EDSP QA team members wil perform assessments on W A activities and operations
affecting data quality and the raw data and final report. They will report any findings to the Study
Director and management to ensure that the requirements in relevant SOPs, study protocols and
W A QAPP, the QMP, and the FIFRA GLPs are met. The assessments for this study wil include
TSAs and ADQs. Performance Evaluations wí1 not apply to this QAPP.

20.1 Technical Systems Audits

A TSA is a process by which the quality of a study is assessed through evaluating a study
activity's conformance with the protocols, applicable facility or program SOPs, QAPP, QMP, and
GLPs. The acceptance critena wil be that W A activities and operations must meet the
requirements of these planning documents and the GLPs or be explained and evaluated in a
deviation report. Deviations from the GLPs, QAPP, protocol, or SOPs wil be properly
documented and assessed by management and the Study Director as to their impact on the study.
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20.2 Type, Scheduling, and Penormance of Technical Systems Audits

The following paragraphs provide an example of how the laboratories wil perform
technical system audits.

Prior to the experimental start, the facility QA Team Member wil convey a list of
inspections targeted for the study to the Study Director. Whenever possible, TSAs wil be done at
the commencement of the W A critical phase to ensure W A integrity based on compliance with
the protocol, QAPP, SOPs, and GLPs. Critical phases targeted for TSAs wil include, but are not
limited to:

· Protocol review

· Aromatase assay sample preparation and analysis.

During the TSA, EDSP QA team members wil record observations to be used later in
preparing the audit report. EDSP QA team members wil observe the procedure, data recording,
and any equipment maintenance and calibration procedures and/or documentation, noting whether
or not the activities adhered to the study protocols and QAPP, applicable SOPs, QMP, and the
GLPs. Any findings wil be communcated to the technical personnel at the completion of the
procedure unless an error could compromise the study (e.g., misdiluting the stock solution).
EDSP QA team members wil immediately notify the Study Director by telephone and/or e-mail
of any adverse findings that could impact the conduct of the study. This direct communication
wil also be documented in the audit report.

20.3 Audits of Data Qualiy

An ADQ is a process by which the accuracy of data calculations and reporting wil be
assessed to ensure that the reported results are of high quality and accurately reflect the raw data
and accurately describe the materials used in the study. The acceptance criteria for the ADQ wil
be that data collection, analysis, and reporting must meet the requirements of the applicable
facility and program SOPs, the W A protocols and QAPP, QMP, and the FIFRA GLPs, or be
explained and evaluated in a deviation report, as previously described.

20A Scheduling and Penormance of Audits of Data Qualiy
Direct and frequent communication between the W A Leader/Study Director, laboratory

supervisor, and the QA Manager wil provide for suffcient time to perform an ADQ so that the
submission date of the draft final report meets that specified in the study protocol. The
scheduling process wil also allow for a reasonable amount of time for corrections and subsequent
verification of the corrections by QA.
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EDSP QA team members wil audit the study records at a frequency adequate to ensure
that approved protocol requirements are met. The frequency required is specified by the type of
data in the QMP, Section 2.4.1. Findings wil be reported and corrective actions undertaken as
described earlier. EDSP QA team members wil review the final report using the audited data and
corrected tables. The report text wil be reviewed to ensure that every statement is supported by
the data and any discussions or conclusions drawn from the study are supported by the data.
Findings wil then be reported and corrective actions undertaken as described earlier.

20.5 Audit Report Format

The following paragraphs provide an example of how the laboratories will format an audit
report.

The audit report wil consist ofa cover page for study information and additional page(s)

with the audit findings. All pages will have header information containing the study protocol
number, audit report date, and audit type. The audit report date wil be the date on which the
EDSP QA team member signs the audit report and sends it to the Study Director and
management.

The cover page wil contain the study protocol title, number, and code; Sponsor; Study
Director; audit type; audit date(s); EDSP QA team member; distrbution list; the dated signatue
of the auditor; the date that the Study Director received the audit report; and the dated signatures
of the Study Director and management. The distribution list wil include additional names for
individuals who have findings pertaining to their area of responsibilty (e.g., the ARF Manager
would address a finding pertaining to the ARF) and is used to ensure that the report is sent to all
who need to respond. Subsequent page(s) wil contain the audit finding(s), any recommended
remedial actions, and space for the Study Director to respond to the findings and document
remedial actions taken or to be taken.

20.6 Response Actions and Resolution of Issues
The Study Director wil respond to the TSA report within a specified number of working

days of receipt of the report as required by the laboratory's SOPs. There wil be no deadline for
the Study Director's response to an ADQ report except for the time constraint deriving from the
submission date of the final W A report. The Study Director wil forward the audit report to
management for review. Management wil add comments as necessary, sign and date the report
and return it to the EDSP QA team member. The EDSP QA team member wil assess the
responses and verify the corrective actions. If a disagreement between the Study Director and
EDSP QA team member arises over a finding, it wil be discussed among the other EDSP QA
team members. The EDSP QA team member will then present the majority opinion to the Study
Director for further consideration. If the disagreement remains, the issue wil be reported to the
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Study Director's management. The action decided on by management wil be documented in the
QA fies.

During an assessment, if the auditor determines that adverse health effects could result or
W A objectives of acceptable quality cannot be achieved, the auditor will follow the Stop Work
Procedure specified in the EDSP QMP (Section 3.3).

20.7 Independent Assessments

The EDSP Battelle QA Manager (QAM), or designee, wil conduct an independent TSA
and ADQ during the conduct of this work assignent. Typically one independent audit wil be
conducted during the work assignment. If major deficiencies are uncovered, additional
independent audits wil be scheduled. The conduct and reporting of the audits wil be consistent
with the procedures described in the EDSP QMP (Section 3.3).

In addition, the EDSP EP A QAM, or designee, wil have the option of conducting external
TSAsl ADQs.

21.0 REPORTS TO MANAGEMENT

The QA Manager wil send periodic reports to the Study Director and management, which
detail significant regulatoiy, protocol, and SOP issues. Also, the participating laboratories wil
report to the EDSP Program Manager and W AL.

22.0 DATA REVIEW, VERIFICATION, AND VALIDATION

The data produced under this work assignment will be reviewed by the technical personnel
for the validation process and by EDSP QA team members for the verification process (see
section 23). The criteria used for validation wil depend on the tye of data. For dose solution
sample data, information regarding the condition of the containers and whether or not samples
were compromised wil be recorded in the sample chain-of-custody records. Compromised
samples will not be analyzed. The criteria for validating data are those found in Section 7
(Quality Objectives and Criteria).
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23.0 VERIFICATION AND VALIDATION METHODS

23.1 Chain of Custody for Data

Study data, records, and specimens wil be maintained in a secure and designated location,
e.g., in the respective laboratory offices until study completion. Chain-of-custody procedures wil
be implemented according to facility SOPs. Chain-of-custody information, including the date,
study record(s) removed or retued, and the name of the person removing or returning the data
wil be documented. At study completion, the Study Director wil follow the procedures specified
in the facility SOP for archiving study materials.

23.2 Data Validation

Data validation is a process by which the W A Leader/Study Director and/or other
technical personnel evaluate the data for conformance to the stated requirements for methodology
and quality. These personnel wil be responsible for reviewing the data, evaluating any technical
deviations or non-conformances, and then determining the degree to which the data meet the
quality criteria stated in Section 7.

23.3 Data Verification
Data verification wil constitute part of the ADQ process performed by EDSP QA team

members and described earlier. Verification wil ensure that (1) the data are of high quality and
were collected according to the planning documents' requirements, and (2) the reported results
accurately reflect the raw data. Each data type wil be evaluated against its collection and
reduction requirements specified in the planning documents. Errors discovered during the data
evaluation wil be corrected. The reported conclusions drawn from the data wiI be verified by
EDSP QA team members durng the report audit to confirm that they are true and accurate. The
procedure for resolving issues of data verification has been detailed in prior sections of this
document.

24.0 RECONCILIATION AND USER REQUIREMENTS

Proposed methods for data analysis, including a test for statistical outliers, wil be
specified in the Study Plan and/or protocols.
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1.0 OBJ ECTIVES

TASK 4: CONDUCT MULTIPLE CHEMICAL STUDIES WITH RECOMBINANT
MICROSOMES

The objectives of this task are to test 10 reference chemicals using recombinant
microsomes.

1.1 Justification for Test System

The test system for this study is recombinant microsomes. This test system was
selected because it provides a commercially available source of the aromatase enzyme and since
the assay is being evaluated for its potential to serve as a screening assay, the use of recombinant
human enzyme enhances its predictive potentiaL.

1.2 Test Method

This in vitro test method involves combining microsomes, substrate, appropriate co-
factors and reference chemicals in a common reaction vesseL. The effect of the reference
chemicals on microsomal enzyme activity is evaluated by measuring the amount of the product
of the enzyme-catalyzed substrate oxidation that is formed.

There is no applicable route of administration in the sense of a dose administration
route for this in vitro test.

2.0 MATERIALS RECEIPT AND/OR PREPARATION

A sufficient supply of chemical reagents, radiolabe1ed and non-radio labeled
androstenedione, and recombinant microsomal preparations wil be obtained prior to initiation of
the first set of experiments to ensure that suffcient quantities are available to conduct the
studies.

2.1 Substrate

2.1.1 Substrate Name/Supplier

The substrate for the aromatase assay is androstenedione (ASDN). Nonradiolabeled
and radio labeled ASDN wil be used. The nonradiolabeled ASDN and the radio labeled
androstenedione (( 1 ß-3H)-androstenedione, eHJASDN) will be provided to the laboratories by
Battelle's Chemical Repository (CR). The CR wil forward all applicable information regarding
supplier, lot numbers, and reported/measured purity for the substrate to the laboratories and this
information will be included in study reports. The radiochemical purity of the eH)ASDN was
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assessed by the lead laboratory in a previous Task and was found to be 97%.

2.1.2 Preparation of Substrate Solution for use in Aromatase Assay

Since the specific activity of the stock eH)ASDN is too high for use directly in the
assay, a solution containing a mixture of nonradiolabeled and radio labeled eH)ASDN must be
prepared such that the final concentration of ASDN in the assay is 100 oM and the amount of
tritium added to each incubation is about 0.1 r-Ci. This substrate solution should have a
concentration of 2 r-M with a radiochemical content of about 1 r-Ci/mL.

The following illustrates the preparation of a substrate solution using a stock of
eH)ASDN with a specific activity of25.3 Ci/mmol and a concentration of 1 mCi/mL. Prepare a
1: i 00 dilution of the radio labeled stock in buffer. Prepare a 1 mg/mL solution of ASDN in
ethanol and then prepare dilutions in buffer to a final concentration of 1 i-glmL. Combine
4.5 mL of the 1 r-g/mL solution of ASDN, 800 r-L of the eH)ASDN dilution and 2.7 mL buffer
to make 8 mL of substrate solution (enough for 80 tubes). Record the weight of each component
added to the substrate solution. After mixing the solution well, weigh aliquots (ca 20 r-L) and
combine with scintilation cocktail for radiochemical content analysis. The addition of 100 i-L of
the substrate solution to each 2 mL assay volume yields a final eH)ASDN concentration of
100 oM with 0.1 r-Ci/tube.

2.2 Reference Chemicals

The reference chemicals for Task 4, their properties and rationale for selection are
listed in Table 1. Each chemical wil initially be tested over the concentration range 10-3 to 10-10

M (final concentration) but the range may be adjusted as described in Section 5.

Table 1. Reference Chemicals for Aromatase Assav Validation

CAS Molecular Molecular
Reference chemical

Number Formula Weight Basis for Selection
(g/mol)

aminoglutethimide 125-84-8 C13H16N202 232.3 Non-steroidal aromatase
inhibitor

chrysin 480-40-0 C1sH1Q04 254.2 Potent flavonoid

dicofol 115-32-2 C14HgCIsO 370.47 Organochlorine

econazole (nitrate) 24169-02-6 C1BH1SCI3N20- 444.7 Potent imidazole anti-fungal
HN03

ketoconazole 65277 -42-1 C26H2BCI2N404 531.43 Weak imidazole anti-fungal

atrazine 1912-24-9 CBH14CINs 215.69 Affects aromatase gene
expression; no aromatase
inhibition

fenarimol 60168-88-9 C17H12C12N20 331.2 pyrimidine fungicide
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CAS Molecular Molecular
Reference chemical

Number Formula Weight Basis for Selection
(g/mol)

4-nonylphenol 104-40-5 C1sH24O 220.4 Affects ARlER; no
aromatase inhibition

prochloraz 67747-09-5 C1sH16CI3N302 376.7 conazole fungicide

dibenz (a,h) anthracene 53-70-3 C22H14 278.35 Known non-aromatase
inhibitor; Ah receptor
agonist

2.2.1 Reference Chemical Formulation and Analysis
Reference chemical stock solutions will be prepared and analyzed by the CR and

distributed to the laboratories. Reference chemicals wil be formulated in buffer, absolute
ethanol or dimethylsulfoxide (DMSO). The total volume of reference chemical formulation used
in each assay should be no more than 1 % of the total assay volume (i.e., 20 ¡.L in a 2 mL assay)
in order to minimize the potential of the solvent to inhibit the enzyme. Fresh dilutions of the
stock solution wil be prepared in the same solvent as the stock solution on the day of use such
that the target concentration of reference chemical can be achieved by the addition of 20 ¡.L of
the dilution to a 2 mL assay volume. Information on storage conditions for reference chemical
stock solutions will be provided by the CR.

The reference chemicals wil be numbered 1 -1 0 by the CR and these same numeric
designations wil be used when the samples are coded prior to distribution to the assaying
laboratories. This will ensure that, for example, Chemical 1, is always the same chemical in
each laboratory. This is important for the proper balancing ofthe study as outlined in Table 4.

2.3 Control Substances
The known aromatase inhibitor, 4-hydroxyandrostendione (4-0H ASDN), is used as

the positive control substance. A known aromatase non-inhibitor, lindane, will be used as the
negative control substance. Table 2 contains identity and propert information for these
substances.

Table 2. Control Substances
Control CAS Molecular Molecular Target

Substance Number Formula Weight (g/mol) Concentration in Basis for Selection
Assav (M)

4-0H ASDN 566-48-3 Cl9H260J 302.4 5E-8 Known aromatase inhibitor

Lindane 58-89-9 C6H6C16 290.8 IE-6 Affects StAR and cholesterol
metabolism; no aromatase activity
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2.3.1 Control Substance Formulation and Analysis

Control substance stock solutions wil be prepared and analyzed by the CR and
distributed to the laboratories. Control substances wil be formulated in buffer, absolute ethanol
or DMSO. The total volume of control substance formulation used in each assay should be no
more than 1% of the total assay volume (i.e., 20 ~L in a 2 mL assay) in order to minimize the
potential of the solvent to inhibit the enzyme. Fresh dilutions of the stock solution wil be
prepared in the same solvent as the stock solution on the day of use. Dilutions wil be prepared

such that the target concentration of control substance (Table 2) can be achieved by the addition
of 20 ~L ofthe dilution to a 2 mL assay volume. Information on storage conditions for control
substance stock solutions wil be provided by the CR.

2.4 Microsomes

Recombinant microsomes wil be supplied to each laboratory by RTI. The microsomes
must be stored at -70 to -80°C. The approximate protein content of the microsomes will be
provided by the supplier.

Caution: Microsomes can be denatured by detergents. Therefore, it is important to
ensure that all glassware, etc. that is used in the preparation or usage of micro somes is free of
detergent residue. New disposable test tubes, bottles, vials, pipets and pipet tips may be used
directly in the assay. Durable labware that may have been exposed to detergents should be
rinsed with water and/or buffer prior to use in the assay.

If the recombinant microsomes are supplied in aliquots in excess of what is required to
conduct a single experiment, they wil be thawed, pooled, homogenized, divided into appropriate
aliquots for conduct of a single experiment and refrozen as described below in order to minimize
and standardize the number of freeze/thaw cycles each preparation undergoes. Microsomes wil
be thawed quickly in a 37:f 1 °c water bath and then wil be immediately transferred to an ice
bath. The microsomes wil be pooled and rehomogenized using a Potter-Elvejhem homogenizer

(about 5-10 passes). The pooled sample wil be aliquoted into portions appropriate for use in a
single experiments (ca. 160 ~L, dependant on the protein concentration of the preparation) and
the samples will be flash frozen and stored at -70 to -80 DC for future use. Each tube will
provide enough protein for a single experiment and any excess thawed microsomal preparation
wil be discarded.

On the day of use, microsomes wil be thawed quickly in a 37:f 1 °C water bath and
then wil be immediately transferred to an ice bath. The micro somes wil be rehomogenized
using a Potter-Elvejhem homogenizer (about 5-10 passes) or by vortexing about 5 seconds prior
to use. The micro somes wil be diluted in buffer (serial dilutions may be necessary) to an
approximate protein concentration of 0.008 mg/mL. The addition of 1 mL of that microsome
dilution wil result in a final approximate protein concentration of 0.004 mg/mL in the assay
tubes. All microsome samples must be kept on ice until they are placed in the water bath just
prior to their addition to the aromatase assay. Microsomes are not to be left on ice for longer
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than approximately 1 h before proceeding with the assay. Appropriate documentation oftime
from thaw to use must be maintained.

Diluted microsomes must be used only on the day of preparation. Under no conditions
should diluted microsomes be refrozen for later use in the assay.

2.5 Other Assay Components

2.5.1 Buffer

The assay buffer wil be 0.1 M sodium phosphate buffer, pH 7.4. Sodium phosphate
monobasic OT Baker, cat # 4011-01, 137.99 g/mol) and sodium phosphate dibasic OT Baker, cat
# 4062-01, 141.96 g/mol) wil be used in the preparation of the buffer. Solutions of each reagent
at 0.1 M wil be prepared in distiled, deionized water and then the solutions wil be combined to
a final pH of7.4. The assay buffer may be stored for up to one month in the refrigerator

(2-8 0c).

2.5.2 Propylene Glycol

Propylene glycol (JT Baker, cat # 9402-01, 76.1 g/mol) will be added to the assay
directly as described below.

2.5.3 NADPH

NADPH (ß-nicotinamide adenine dinucleotide phosphate, reduced form, tetras odium
salt, Sigma, cat # 1630, 833.4 g/mol) is the required co-factor for CYl19. The final
concentration in the assay is 0.3 mM. Typically, a 6 mM stock solution wil be prepared in assay
buffer and then 100 flL of the stock wil be added to the 2 mL assay volume. NADPH must be
prepared fresh each day and will be kept on ice.

3.0 PROTEIN ASSAY
The protein concentration of the microsome preparation will be determined on each day

of use of the micro somes in the aromatase assay. QC standards (nominal protein concentrations
of 10 and 100 flg/mL) wil be prepared by the lead laboratory and distributed to each
participating laboratory. Each of these QC standards wil be run in duplicate with each run of
the protein assay. A 6-point standard curve wil be prepared, ranging from 5 to 250 flg
proteinimL. The protein curve standards will be made from bovine serum albumin (BSA).
Protein wil be determined by using a DC Protein Assay kit purchased from Bio-Rad (Hercules,
CA). To a 200 flL aliquot of unknown, QC or curve standard, 100 flL of BioRad DC Protein Kit
Reagent A wil be added and mixed. Next, 800 flL of BioRad DC Protein Kit Reagent B wil be
added to each sample and the samples wiU be vortex mixed. The samples wil be allowed to sit
at room temperature for at least 15 min to allow for color development. The absorbances are
stable for about 1 h. Each sample (unkown and standards) wil be transferred to disposable



PROTOCOL
RTllnternational
P.O. Box 12194
Research Triangle Park, NC 27709

RTI.928-An

Page 9 of 17

polystyrene cuvettes and the absorbance (~ 750 nm) wil be measùred using a
spectrophotometer. The protein concentration of the microsomal sample wil be determined by
interpolation of the absorbance value using the cure developed from the protein standards.

4.0 AROMATASE ASSAY METHOD
The assays wil be performed in 13 x 100 mm test tubes maintained at 37 :t 1 DC in a

shaking water bath. Each test tube wil be uniquely identified by applying a label or writing
directly on the test tube. Propylene glycol (100 i-L), eH)ASDN, NADPH, and buffer (0.1 M
sodium phosphate buffer, pH 7.4) will be combined in the test tubes (total volume 1 mL). The
final concentrations for the assay components are presented in Table 3. The tubes and the
microsomal suspension wil be placed at 37 :t 1 DC in the water bath for five minutes prior to
initiation of the assay by the addition of 1 mL of the diluted microsomal suspension. The total
assay volume wil be 2 mL, and the tubes wil be incubated for 15 min. The incubations wil be
stopped by the addition of methylene chloride (2 mL); the tubes wil be vortex-mixed for ca. 5 s
and placed on ice. The tubes wil then be vortex-mixed an additional 20-25 s. The tubes wil

then be centrifuged using a Beckman GS-6R centrfuge with GH-3.8 rotor for 10 minutes at a
setting of 1000 rpm. The methylene chloride layer wil be removed and discarded; the aqueous
layers wil be extracted again with methylene chloride (2 mL). This extraction procedure wil be
performed one additional time, each time discarding the methylene chloride layer. The aqueous
layers wil be transferred to vials and duplicate aliquots (0.5 mL) will be transferred to 20-mL
liquid scintilation counting vials. Liquid scintillation cocktail (Ultima Gold, Packard, 10 mL)
wil be added to each counting vial and shaken to mix the solution. The radiochemical content
of each aliquot wil be determined as described below.

Table 3. Optimized Aromatase Assav Conditions

Assay factor (units)

Microsomal Protein (ma/mL)a

NADPH (mM)a

(3H1ASDN (nM)a

Incubation Time (min)
a Final concentrations

Recombinant

0.004

0.3

100

15

Analysis of the samples wil be performed using liquid scintilation spectrometry
(LSS). Radioactivity found in the aqueous fractions represents 3H20 formed.
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5.0 DETERMINATION OF THE RESPONSE OF AROMATASE
ACTIVITY TO REFERENCE CHEMICALS
Ten reference chemicals wil be tested. The reference chemicals must be coded prior to

distribution to the assaying technicians in order that the replicates are conducted blind for
reference chemical identity. Each reference chemical wil be tested at eight concentrations and
there will be three (triplicate) repetitions for each concentration ofa given replicate. All three
replicates for a given reference chemical must be conducted by the same technician. However,
the same technician is not required to perform the three replicates for all ten reference chemicals.
Multiple reference chemicals may be conducted by a single technician in a given day. Each
replicate for a given reference chemical must be conducted entirely independently of the other
replicates for that reference chemicaL. Thus, it is recommended that if multiple replicates are
conducted on a given day by a single technician, those replicates should use different reference
chemicals. A single replicate study of a given reference chemical is described in Table 4.

Four tyes of control samples wil be included for each replicate. These include:

· full enzyme (aromatase) activity controls (substrate, NADPH, propylene glycol,
buffer, vehicle (used for preparation of reference chemical solutions) and
micro somes )

· background activity controls (all components that are in the full aromatase
activity controls, except NADPH)

· positive controls (all components that are in the full aromatase activity controls,
except vehicle, and with the addition of 4-0H ASDN at 5 x 10-8 M)

· negative controls (all components that are in the full aromatase activity controls,
except vehicle, and with the addition of lindane at 1 x 10-6 M).

Four test tubes of each type of control are included with each replicate and are treated
the same as the other samples. The control sets wil be split so that two tubes (of each control
type) are run at the beginning and two at the end of each replicate set.

The assay wil be conducted as described in Section 4.0 with the following
modification. Reference chemical solution (or vehicle) wil be added to the mixture of propylene
glycol, substrate, NADPH and buffer in a volume not to exceed 20 ilL prior to preincubation of
that mixture. The volume of buffer used wil be adjusted so the total incubation volume remains
at 2 mL.

After completion ofthe first replicate, the data wil be reviewed and, if necessary, the
concentration of reference chemical used in the second and third replicates can be adjusted. The
decision whether to adjust test concentrations rests with the Study Director. The decision should
be based on the results from the first replicate with the following guidelines in mind:
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· If insolubility is observed at the high concentration (10-3 M), then set the highest
concentration for the second and third replicates at the highest concentration that
appeared to be soluble (limited to i 0-4 or i O-s M). Do not use a concentration
lower than iO-5 M for the highest concentration tested.

· If the highest concentration to be tested is lowered to iO-4 or 1O-s M, then add

mid-log concentration(s) near the estimated ICso based on the replicate one results
in order to keep eight concentrations in the test set.

· The lowest concentration to be tested is 10-10 M.

T hi 4 R ~ Ch . I S d D .a e . e erence emica tu IV esien
.

ReferenceRepetition
ChemicalSample type s (test Description concentratiotubes)
n (M final)

Full Enzyme Activity Control 4 Complete assaya with reference
N/Achemical vehicle control

Complete assay with reference
Background Activity Control 4 chemical vehicle control omitting N/A

NADPH

Complete assay with positive
Positive Control 4 control chemical (4-0H ASDN) 5 x 1 0-8

added

Negative Control 4 Complete assay with negative
1 x 10-6control chemical (lndane) added

Reference Chemical Concentration 1 3
Complete assay with Reference

1 x 1 0-3Chemical added

Reference Chemical Concentration 2 3 Complete assay with Reference
1 x 10-4Chemical added

Reference Chemical Concentration 3 3
Complete assay with Reference

1 x 1 0-5Chemical added

Reference Chemical Concentration 4 3
Complete assay with Reference

1 x 10-6Chemical added

Reference Chemical Concentration 5 3
Complete assay with Reference

1 x 1 0-7Chemical added

Reference Chemical Concentration 6 3
Complete assay with Reference

1 x 1 0-8Chemical added

Reference Chemical Concentration 7 3
Complete assay with Reference

1 x 1 0-9Chemical added

Reference Chemical Concentration 8 3
Complete assay with Reference

1 x 10-10Chemical added
a ,3,The complete assay contains buffer, propylene glycol, microsomal protein, I HJASDN and NADPH
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6.0 DATA ANALYSIS

6.1 Aromatase Activity and Percent of Control Calculations
Relevant data are entered into the latest version of the spreadsheet

Aromatase_Master_ Versionx.y.xls (where x and y denote version number designation) for
calculation of aromatase activity and percent of control. The version of the spreadsheet used wil
be included in the reports. A working document detailing the use of this spreadsheet has been
distributed previously.

6.2 Statistical Analyses

6.2.1 Concentration Response Fits for the Reference Chemicals
For the reference chemicals, three independent replicates of the concentration response

cure fit wil be carried out.

For each replicate two repeat tubes of the full enzye activity controls, the background
activity controls and the positive and negative controls wil be ru prior to the repetitions of the
graded concentrations of the reference chemical and two repeat tubes of each control wil be run
following the repetition of the reference chemicaL. Three repetitions wil be prepared for each
concentration of the reference chemicaL.

For each repeat tube (full enzyme activity, background activity, positive, and negative
controls and each reference chemical concentration) the Excel database spreadsheet wil include
total observed (uncorrected) disintegrations per minute (DPMs) per tube and total aromatase
activity per tube. The DPM and aromatase activity values are corrected for the background
DPMs, as measured by the average of the background activity control tubes. The aromatase
activity is calculated as the corrected DPM, normalized by the specific activity of the
eH)ASDN, the mg of protein of the aromatase, and the incubation time. The average (corrected)
DPMs and aromatase activity across the four background activity control repeat tubes must
necessarily be equal to 0 within each replicate.

For each tube percent of control is determined by dividing the background corrected
aromatase activity for that tube by the average background corrected aromatase activity for the
four full enzyme activity control tubes and multiplying by 100.

Concentration response trend curves wil be fitted to the percent of control activity
values within each of the repeat tubes at each reference chemical concentration. Concentration
is expressed on the log scale. In agreement with past convention, logarithms wil be common
logarithms (i.e., base 10). Let X denote the logarithm of the concentration of reference chemical
(e.g., if concentration = 10-5 then X = -5). Let
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Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) of the concentration

DA VG == average DPMs across the repeat tubes with the same reference chemical concentration
T == top of plateau

B == bottom of plateau

ß == slope of the concentration response curve (ß will be negative)
¡. == 10gioICso (ICso is the concentration corresponding to percent of control activity equal to 50%).

The following concentration response curve wil be fitted to relate percent of control
activity to logarithm of concentration within each replicate:

Y = B + (T-B)/(1 + ((T-B)/(50-B) -1)10(~-X)l3i + E

where e is the variation among repetitions, distributed with mean 0 and variance proportional to
DA VG (based on Poisson distribution theory for radiation counts). The variance is
approximately proportional to Y.

The response curve wil be fitted by weighted least squares nonlinear regression
analysis with weights equal to IN. Model fits wil be carried out using Prism software (Version
3 or higher).

Concentration response models will be fitted for each replicate test within each
reference chemicaL. Based on the results of the fit within each replicate the extent of aromatase
inhibition wil be summarized as top (T), bottom (B), 10gioICso (¡.), and slope (ß). The estimated
T, B, 10glOICso, and ß for a reference chemical wil be (weighted) means across the replicates.
The estimated overall standard errors wil be based on the standard errors within each replicate
and the replicate-to-replicate variability. The average values and standard errors ofT, B,
10glOICso, or ß and the replicate-to-replicate components of variation wil be calculated based on
one-way random effects analysis of variance model fits. For each reference chemical and
replicate the estimated top (T), the within replicate standard error ofT, bottom (B), the within
replicate standard error ofB, 10gioICso (/-), the within replicate standard error of ¡., the ICso, the
slope (ß), the within replicate standard error of ß, and the "Status" of each replicate of each
response curve will be displayed in a table. The "Status" of each replicate of each response
curve is indicated as:

· Complete curve - "inhibitor" - data are available up to at least 80% inhibition -
Calculate ICso.

· Incomplete curve - "presumed inhibitor" - Data are available up to at least 50%
inhibition but not beyond 80% inhibition - Calculate ICso.

· Incomplete curve -"equivocal" - Data are available to between 20% and 50%
inhibition - Do not calculate ICso.

· "No inhibition" - No data are available above 20% inhibition - Do not calculate
ICso.
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6.2.2 Graphical and Analysis of Variance Comparisons Among
Concentration Response Curve Fits

For each replicate the individual percent of control values wil be plotted versus
logarithm of the reference chemical concentration. The fitted concentration response curve will
be superimposed on the plot. Individual plots wil be prepared for each replicate.

Additional plots wil be prepared to compare the percent of control activity values
across replicates. For each replicate the average percent of control values wil be plotted versus
logarithm of reference chemical concentration on the same plot. Plotting symbols wil
distinguish among replicates. The fitted concentration response curves for each replicate wil be
superimposed on the plots. On a separate plot the average percent of control values for each
replicate will be plotted versus logarithm of reference chemical concentration. The average
concentration response cure across replicates will be superimposed on the same plot. The
average concentration response curve wil be the unweighted average of the response cures
within each replicate.

Top (T), bottom (B), slope (ß) and 10glOICso (¡.) wil be compared across replicates
based on one-way random effects analysis of variance, treating the replicates as random effects.
For each of T, B, ß and ¡., plots wil be prepared that display the parameters within each
replicate with associated 95% confidence intervals based on the within replicate standard error
and the average across replicates with associated 95% confidence interval incorporating
replicate-to-replicate variation.

6.2.3 Graphical and Analysis of Variance Comparisons of Full Enzyme

Activity, Background Activity, Positive and Negative Control Percent
of Control Across Reference Chemicals and Replicates
Within each replicate of each reference chemical quadruplicate repetitions wil be made

of the full enzyme activity control, background activity control, and negative and positive
control tubes. Half the repetitions wil be carried out at the beginning of the replicate and half at
the end. If the conditions are consistent throughout the replicate test, the control tubes at the
beginning should be equivalent to those at the end.

To assess whether this is the case the control responses wil be adjusted for background
DPMs, divided by the average of the (background adjusted) full enzyme activity control values,
and expressed as percent of control. The average of the four background activity controls within
a replicate must necessarily be 0 percent and the average of the four full enzyme activity controls
within a replicate must necessarily be i 00 percent. The full enzyme activity controls percent of
control, the background activity controls percent of control, and the negative and positive
controls percent of control values will be plotted across reference chemical and replicate within
reference chemical, with plotting symbol distinguishing between beginning and end, and with
reference line 0% (background activity control) or 100% (full enzyme activity control)



PROTOCOL
RTllnternational
P.O. Box 12194
Research Triangle Park, NC 27709

RTI-928-An

Page 15 of 17

respectively. These plots wil display the extent of consistency across reference chemicals and
replicates with respect to average value and variability and wil provide comparisons of
beginning versus end of each replicate. Additional plots wil be prepared displaying the
difference of the average of the first two percent of control values (i.e., those based on the
"beginning" tubes) and the average of the last two percent of control values (i.e., those based on
the "end" tubes) (end minus beginning) across reference chemicals and replicates within
reference chemicals. Each plot wil have a reference line ofO.

Three-factor mixed effects analysis of variance models wil be fitted, separately for the
full enzyme activity control, the background activity control, and the positive and negative
control tubes. The fixed effect factors in the analysis of variance wil be

· reference chemical

· portion (beginning or end)
· portion by reference chemical interaction.

The random effects will be

· replicate nested within reference chemical
· portion by replicate within reference chemical interaction.

The residual error variation corresponds to repetition within reference chemical,
replicate, and portion. The response wil be percent of control. Since for the background
activity and full enzye activity controls the average of the repetitions within a reference
chemical and replicate are constrained to be 0 and 100 respectively, by the way in which
"percent of control" is defined, the variation associated with the reference chemical effect and
the replication within reference chemical effect are both necessarily constrained to be O.

If the daily replicates are in control the portion main effect, the portion by reference
chemical interaction, and the portion by replicate within reference chemical interaction should be
nonsignificant. If the portion by reference chemical interaction is significant the nature of the
effect wil be assessed by comparing the portion effect (averaged across replicates) within each
reference chemical to the portion main effect. If the portion by replicate within reference
chemical interaction is significant the nature of the effect wil be assessed by comparing the
portion effect within each replicate within a reference chemical to the portion effect averaged
across replicates within the same reference chemicaL. Simulataneity of inference wil be adjusted
for by Bonferroni's method.

6.2.4 Statistical Software

Concentration response curves wil be fitted to the data using the non-linear regression
analysis features in the PRISM statistical analysis package, Version 3 or higher. Supplemental
statistical analyses and displays such as summary tables, graphical displays, analysis of variance,
and multiple comparisons wil be carried out using PRISM, the SAS statistical analysis system,
Version 8 or higher, or other general purpose statistical packages (e.g., SPSS), as convenient.
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6.2.5 Interlaboratory Statistical Analysis
The lead laboratory and each of the participating laboratories wil carr out "intra-

laboratory" statistical analyses based on their test data, according to this common statistical
analysis plan, developed by the Data Coordination Center (Battelle). The Data Coordination
Center wil carr out the "inter-laboratory" statistical analysis. It wil combine summar values
developed in each ofthe intra-laboratory analyses to assess relationships among the laboratory
results, the extent oflaboratory-to-Iaboratory variation, and overall consensus estimates among
the laboratories.

7.0 RETENTION OF RECORDS
All records that remain the responsibility of the testing laboratory wil be retained in

the archives for the life of the contract.

8.0 QUALITY CONTROL/QUALITY ASSURANCE
PROCEDURES
Quality control (Qc) and quality assurance (QA) procedures wil follow those outlined

in the Quality Assurance Project Plan (QAPP) that was prepared for this study. The study wil
be conducted in compliance with the Federal Register, 40 CFR Part 160. Federal Insecticide,
Fungicide and Rodenticide Act (FIFRA) Good Laboratory Practices Standards.

9.0 REPORTS
Interim data summaries, draft and final reports wil be submitted as described in

Section 9.5 of the QAPP.

The data to be reported in the interim data summaries will include (but is not limited to)
the following information: assay date and ru number, technician code, chemical code and log

chemical concentration, background corrected aromatase activity (for each control and reference
chemical repetition), percent of control activity, ICso, slope and graphs of activity versus log
chemical concentration.

In addition, draft and final reports wil contain tables and graphs, as appropriate,
containing the results ofthe intra- and inter-laboratory statistical analyses described in Section 6
of this document.
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10.0 STUDY RECORDS TO BE MAINTAINED
. All records that document the conduct of the laboratory experiments and results

obtained, as well as the equipment and chemicals used

. Protocol and any Amendments

. List of any Protocol Deviations

. List of Standard Operating Procedures

. QAPP and any Amendments

. List of any QAPP Deviations
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