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ERRATA
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In the individual laboratory reports found in the appendices, the amino glutethimide and
ketoconazole ICso values are incorrect by a factor of la, i.e., the ICso for amino glutethimide is
la-fold high and for ketoconazole is la-fold low. This error occurred due to a

miscommunication by the Chemical Repository as to the identity of these two reference
chemicals and their respective stock concentrations. The individual laboratory reports will be
corrected by their respective study directors when the draft final reports are finalized.

In this overall report, the errors were corrected for each of the laboratories in order for an
evaluation of the intralaboratory and interlaboratory results to be made without having to be
concerned about this discrepancy.
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EXECUTIVE SUMMARY

The objectives of this task were to evaluate the responsiveness of recombinant
microsomes for conducting the aromatase assay using ten reference chemicals and a positive and
negative control, as well as to obtain intralaboratory and interlaboratory values for the aromatase
enzyme activity and aromatase inhibition (ICso) for each of the reference chemicals. In addition,
the results of the present study were compared to the results obtained using human placental
micro somes (W A 4-l6, Task 7).

In this task, the aromatase assay was conducted by staff from a lead laboratory (R TI
International) and three participating laboratories (Battelle, In Vitro Technologies, and WIL
Research Laboratories). Recombinant micro somes were used as the aromatase source. RTI
obtained the recombinant microsomes from a commercial supplier and distributed them to the
other laboratories. Each laboratory used the recombinant microsomal aromatase assay to
evaluate the assay's response to the following reference chemicals: amino glutethimide, atrazine,
chrysin, dibenz (a,h) anthracene, dicofol, econazole, fenarimol, ketoconazole, 4-nonylphenol,
and prochloraz. In addition, 4-hydroxyandrostenedione and lindane were included in the assay
design as the positive and negative controls, respectively. The study design involved, for each
reference chemical, conducting three repetitions at each of eight concentrations, and for the
positive and negative controls, conducting four repetitions at a single concentration, for each of
at least three independent replicates. Reference chemical stock solutions were supplied by a
central laboratory (Battelle's Endocrine Disruptor Screening Program Chemical Repository) and
tested blind.

The protein concentration of the recombinant microsomes as specified by the supplier
was 4.9 mg/mL. The laboratory group mean (:: Standard Error of the Mean, SEM) protein
concentration values were 4.7:: 0.2, 5.2:: 0.0,3.3 :: 0.4, and 6.6:: 0.4 mg/mL for RTI, Battelle,
In Vitro, and WIL, respectively. The precision (% CV) ranged from 4.2 to 51.9 percent. The
accuracy (% RE) ranged from -33.6 to 35.5 percent. The overall task mean:: SEM protein
concentration was 4.9 ::0.7 mglmL with a %-CV of28.3 percent.n

Protein QC samples (target concentrations of 10 and 100 /lg/mL), had acceptable
accuracy (::15 % RE) for two of four laboratories for the low QC (range was -39.7 to l6.3
percent) and all laboratories for the high QC (range was -0.7 to 14.7 percent). Precision was
acceptable (::15 % CV) for one of four laboratories for the low QC (range was 10.9 to 67.9
percent) and all laboratories for the high QC (range was 2.4 to 7.6 percent).

For the full enzyme activity control, the laboratory overall average:: SEM (% CV) values
were 0.378:: 0.029 (18.6 %), 0.3l2:: 0.016 (l6.l %), 1.258:: 0.400 (100.4 %) and 0.340::

0.052 (37.3 %) nmol/mg protein/min for RTI, Battelle, In Vitro, and WIL, respectively. The
higher activity and low precision for In Vitro was attributed to a few inaccurate protein
concentration determinations. The overall task mean:: SEM full enzyme activity control value
was 0.343 :: 0.Ol9 nmollmg protein/min with a percent CV of9.6 percent (without In Vitro) and
0.572 :: 0.229 nmol/mg protein/min with a percent CV of 80.l percent (with In Vitro).

Background enzyme activity control values indicated that there was no background
activity that interfered with the interpretation of the results.
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For the positive control (4-hydroxyandrostenedione, 4-0H ASDN, at a concentration of 5
x iO-8 M ), the laboratory overall average :l SEM (% CV) enzyme activity values in the presence
of 4-0H ASDN were 0.2l6:i 0.017 (19.8 %), 0.l69:l 0.008 (l4.9 %), 0.642:l 0.226 (111.0 %),
and 0.l66:l 0.OL9 (27.5 %) nmol/mg protein/min for RTI, Battelle, In Vitro, and WIL,
respectively. The higher activity and low precision for In Vitro was attributed to a few
inaccurate protein concentration determinations. The overall task mean :l SEM full enzyme
activity control value was 0.183 :l 0.Ol6 nmol/mg protein/min with a percent CV of l5.3 percent
(without In Vitro) and 0.298 :l 0.ll5 nmol/mg protein/min and 77.4 percent (with In Vitro). In
regard to percent inhibition, the laboratory overall group mean :l SEM (% CV) inhibition values
for 4-0H ASDN (as a percent of control) were 57.0:l 0.9 (4.1 %),54.2:l 0.8 (4.7 %), 48.5 :l 2.l
(13.7 %), and 49.7:l 1.7 (8.4 %) percent for RTI, Battelle, In Vitro, and WIL, respectively. The
overall task mean :l SEM percent of control value was 52.4 :l 2.0 percent with a percent CV of
7.5.

For the negative control (lindane, at a concentration of iO-6 M), the laboratory overall
average:l SEM (% CV) enzyme activity values in the presence oflindane were 0.373 :l 0.032
(20.9 %), 0.305:l 0.OL6 (16.8 %), 1.083:l 0.379 (110.7 %), and 0.328:i 0.048 (36.l %) nmol/mg
protein/min for RTI, Battelle, In Vitro, and WIL, respectively. The higher activity and low
precision for In Vitro was attributed to a few inaccurate protein concentration determinations.
The overall task mean :l SEM negative control value was 0.335 :l 0.020 nmol/mg protein/min
with a percent CV of 1 0.2 percent (without In Vitro) and 0.522 :l 0.l87 nmol/mg protein/min and
71.8 percent (with In Vitro). In regard to percent inhibition, the laboratory overall group mean:l
SEM (% CV) inhibition values for lindane (as a percent of control) were 98.3 :l 1.3 (3.2 %), 97.7
:l 1.l (3.4 %),81.0:l 3.8 (14.9 %), and 96.8:l 2.2 (5.5 %) percent for RTI, Battelle, In Vitro, and

WIL, respectively. The overall task mean:l SEM percent of control value was 93.4:l 4.2
percent with a percent CV of 8.9.

For amino glutethimide, increasing concentrations decreased the activity of the
recombinant microsomal aromatase activitl and the decrease was concentration-dependent. At
an amino glutethimide concentration of i 0- M, percent of control values were less than i percent.
In contrast, at an aminoglutethimide concentration of approximately i 0-7 M, there was little to no
aromatase inhibition (percent of control values were greater than or equal to 91 percent. The
overall task mean:l SEM percent of control values at iO-3 and 10-7 M were 0.38 :l 0.05 and 97.17
:l 3.19 percent, respectively. The overall task assay precision ranged from 5 to l2 percent for
those concentrations that were tested by 3 or more labs, except at a concentration of iO-3 M
where the % CV value was 24 percent. The ICso values for amino glutethimide (average:l SEM,
% CV) for RTI, Battelle, In Vitro, and WIL were 5.23 :l 0.45 (l5.0), 5.7l :l 0.63 (l9.2), 3.89:l
0.28 (12.3), and 4.22:l 0.85 (34.7) /lM, respectively. The overall task group mean:l SEM ICso
value was 4.76:l 0.43 /lM and the percent CV was l7.9 percent.

For atrazine, increasing concentrations did not decrease the activity of the recombinant
microsomal aromatase activity. At an atrazine concentration of 10-3 M (3 of 4 labs), aromatase
activity was 86 to 92 percent of control, which was similar to the values obtained at i 0-10 M
when the laboratory percent of control values were greater than 90 percent. The overall task
mean:l SEM percent of control values at iO-3 and 1 0-10 M were 88.06 :l 2.02 and 96.46 :l 3.51
percent, respectively. The overall task assay precision ranged from 4 to 8 percent for those
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concentrations that were tested by 3 or more labs. The absence of any inhibition, precluded
reporting an IC50 value for atrazine.

For chrysin, increasing concentrations decreased the activity of the recombinant
microsomal aromatase activity and the decrease was concentration-dependent. At a chrsin
concentration of iO-4 M, aromatase inhibition percent of control values ranged from l5 to 25
percent. In contrast, at chrysin concentrations ::l 0-8 M, most laboratories reported percent of
control values greater than or equal to 85 percent. The overall task mean :: SEM percent of
control values at iO-4 and iO-8 M were 20.84:: 2.20 and 91.23 :: 2.l6 percent, respectively. The
overall task assay precision ranged from 5 to II percent for those concentrations that were tested
by 3 or more labs, except at a concentration of 1 0-4 M where the % CV value was 2l percent.
IC50 values (average :: SEM, % CV) for R TI, Battelle, In Vitro, and WIL were 2.l8 :: 0.l7
(13.1), l.48:: 0.36 (42.0), 3.02:: 0.46 (26.5), and 3.4l :: 0.20 (10.2) f.M, respectively. The
overall task group mean :: SEM IC50 value was 2.52 :: 0.43 f.M and the percent CV was 34.3
percent.

For dicofol, increasing concentrations decreased the activity of the recombinant
microsomal aromatase activity and the decrease was concentration-dependent. At a dicofol
concentration of iO-3 M, three of four laboratories reported percent of control values of 2 to 3
percent. In contrast, at a dicofol concentration of approximately iO-7 M, percent of control
values were approximately 90 percent or higher. The overall task mean :: SEM percent of
control values at 10-3 and iO-7 M were 2.65 :: 0.32 and 93.32:: 1.66 percent, respectively. The
overall task assay precision ranged from 4 to 13 percent for those concentrations that were tested
by 3 or more labs, except at concentrations of i 0-3 and i 0-4 M where the % CV values were 21
and 33 percent, respectively. IC50 values (average:: SEM, % CV) for RTI, Battelle, In Vitro,
and WIL were 35.77:: 0.79 (3.8), l7.54:: 2.13 (21.0),6.71:: 1.95 (50.3), and 39.96:: 6.55
(28.4) f.M, respectively. The overall task group mean:: SEM IC50 value was 25.00:: 7.80 f.M
and the percent CV was 62.4 percent.

For dibenz(a,h)anthracene, increasing concentrations did not decrease the activity ofthe
recombinant microsomal aromatase activity. At a dibenz(a,h)anthracene concentration of 10-4 M
to 1 0-10 M, there was no indication of any aromatase inhibition. The overall task mean :: SEM
percent of control values at 10-4 and 10-10 M were 95.98:: 3.83 and 96.49:: 4.24 percent,
respectively. The overall task assay precision ranged from 5 to 9 percent for those
concentrations that were tested by 3 or more labs. The absence of any inhibition precluded
reporting an IC50 value for dibenz(a,h)anthracene.

For econazole, increasing concentrations decreased the activity of the recombinant
microsomal aromatase activity and the decrease was concentration-dependent. At an econazole
concentration of iO-7 M, percent of control values were less than or equal to 2 percent. In
contrast, at an econazole concentration of approximately iO-10 M, there was little to no aromatase
inhibition (percent of control values were approximately 90 percent or higher for all four labs.
The overall task mean:: SEM percent of control values at iO-7 and 10-10 M were 1.76:: 0.1 7 and
94.21 :: 2.33 percent, respectively. The overall task assay precision ranged from 5 to 19 percent
for those concentrations that were tested by 3 or more labs, except at concentrations
;;10-5 M where the % CV values were very large. The IC50 values for econazole (average ::
SEM, % CV) for RTI, Battelle, In Vitro, and WIL were 2.47:: 0.05 (3.6), 2.39:: 0.34 (24.7),
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l.63 :I 0.03 (3.6), and 2.38:1 0.09 (6.4) nM, respectively. The overall task group mean:l SEM
IC50 value was 2.22 :I 0.20 nM and the percent CV was l7.9 percent.

For fenarimol, increasing concentrations decreased the activity of the recombinant
microsomal aromatase activity and the decrease was concentration-dependent. At a fenarimol
concentration of iO-3 M, percent of control values were equal to or less than 8 percent for three
of four labs. In contrast, at a fenarimol concentration of approximately iO-7 M, there was little to
no aromatase inhibition with percent of control values being greater than 90 percent. The overall
task mean :I SEM percent of control values at iO-3 and i 0-7 M were 3.52 :I 2.32 and 95.67 :I l.90
percent, respectively. The overall task assay precision ranged from 3 to 30 percent for those
concentrations that were tested by 3 or more labs, except at a concentration of iO-3 and 10-4 M
where the % CV values were ll4 and 94 percent, respectively. The IC50 values for fenarimol

(average:l SEM, % CV) for RTI, Battelle, In Vitro, and WIL were 6.38:1 0.33 (9.1),5.42:1 0.13
(4.3),3.79:1 1.0l (46.l), and 6.95 :I 0.77 (l5.7) /lM, respectively. The overall task group mean
:I SEM IC50 value was 5.63 :I 0.69 /lM and the percent CV was 24.6 percent.

For ketoconozole, increasing concentrations decreased the activity of the recombinant
microsomal aromatase activity and the decrease was concentration-dependent. At a
ketoconazole concentration of 10-4 M, percent of control values ranged from 4 to 8 percent. In
contrast, at a concentration of approximately iO-7 M, there was little to no aromatase inhibition
with percent of control values being greater than 92 percent. The overall task mean :I SEM
percent of control values at iO-4 and iO-7 M were 6.0l :I 1.0l and 98.30 :I 2.l a percent,
respectively. The overall task assay precision ranged from 1 to 8 percent for those
concentrations that were tested by 3 or more labs, except at concentrations of iO-4 and iO-5 M
where the % CV values were l8 and 34 percent, respectively. The IC50 values for ketoconazole

(average:l SEM, % CV) for RTI, Battelle, In Vitro, and WIL were 9.38:1 0.73 (13.5), i 1.07 :I
3.03 (47.5),3.34:1 0.67 (34.7), and 6.73 :I 1.05 (27.0) /lM, respectively. The overall task group
mean:l SEM IC50 value was 7.63 :I 1.69 /lM and the percent CV was 44.2 percent.

For 4-nonylphenol, increasing concentrations decreased the activity of the recombinant
microsomalaromatase activity and the decrease was concentration-dependent. At a 4-
nonylphenol concentration of iO-3 M, percent of control values were less than 1 percent for three
of the four labs. In contrast, at a 4-nonylphenol concentration of approximately iO-6 M, there
was little to no aromatase inhibition with percent of control values being greater than or equal to
94 percent. The overall task mean :I SEM percent of control values at iO-3 and iO-6 M were 0.34
:I 0.22 and 97.03 :I 1.62 percent, respectively. The overall task assay precision ranged from 3 to
15 percent for those concentrations that were tested by 3 or more labs, except at concentrations
equal to or greater than 5 x 1 0-5 where the % CV values were equal to or greater than 33 percent.
The IC50 values for 4-nonylphenol (average:l SEM, % CV) for RTI, Battelle, In Vitro, and WIL
were 20.98:1 0.77 (6.4), 20.2l :I 0.84 (7.2), l8.7:1 2.06 (19.l), and l5.59:1 1.33 (14.8) /lM,
respectively. The overall task group mean:l SEM IC50 value was l8.87:1 l.l9 /lM and the
percent CV was l2.6 percent.

For prochloraz, increasing concentrations decreased the activity of the recombinant
microsomal aromatase activity and the decrease was concentration-dependent. At a procloraz
concentration of iO-6 M, percent of control values ranged from 2 to 3 percent for three of the four
labs. In contrast, at a prochloraz concentration of approximately i 0-9 M, there was little to no
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aromatase inhibition with percent of control values being equal or greater than 93 percent. The
overall task mean:: SEM percent of control values at iO-6 and iO-9 M were 7.26 :: 4.27 and 96.33
:: 2.77 percent, respectively. The overall task assay precision ranged from 5 to LL percent for
those concentrations ::LO-8 M that were tested by 3 or more labs, whereas at higher
concentrations, the overall task assay precision ranged from 46 to L89 percent. The IC50 values
for prochloraz (average:: SEM, % CV) for RTI, Battelle, In Vitro, and WIL were 0.0334::
0.0007 (3.5), 0.0325:: 0.0047 (25.2), 0.OL98:: 0.0009 (6.L), and 0.0284:: 0.002L (10.5) f-M,
respectively. The overall task group mean:: SEM IC50 value was 0.0285 :: 0.003L f-M and the
percent CV was 21.9 percent.

Inibition curves were characterized as "complete" by all laboratories for all reference
chemicals, except for atrazine and dibenz(a,h)anthracene, which were characterized as non-
inhibitors.

The principal results of the interlaboratory analysis are summarized below.

A. Concentration Response Relations

Concentration response relations were fitted to eight of the ten reference substances.
Two reference substances, dibenz( a,h) anthracene and atrazine, were noninhibitors and
concentration response relation fits were not carred out.

l. Differences among laboratories for log¡oLC50. The estimates for logioIC50 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 IC50 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.

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,
l4.5 percent for 4-nonylphenol, and less than iO 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 top threshold. The estimated top thresholds

varied between 85 and III percent, and they were in general consistent among the four

laboratories for most chemicals, except for amino glutethimide. For amino glutethimide
the estimated top threshold for In Vitro was higher than those for the other three
laboratories (approximately l10 percent compared to approximately 99 percent or less).
The CV s for the top thresholds were less than or equal to six percent for all chemicals.
The ratios of the among laboratory variances to the pooled within laboratory variance
ratios were 7.l for aminoglutethimide and 3.9 or less for the other chemicals.
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4. Differences among laboratories for bottom threshold. The estimated bottom

thresholds were between -2.5 and LL percent for all chemicals except chrysin and dicofol.
For chrysin the bottom thresholds were between L2.8 and 22.6 percent and were
consistent among laboratories. For dicofol In Vitro had a bottom threshold of 41.L
percent, which was inconsistent with those of the other laboratories (bottom thresholds
between -6.0 and 2.L percent). The ratios of the among laboratory variances to the
pooled within laboratory variance were 2L.4 for dicofol and less than L.4 for the other
chemicals.

B. Control Activity

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.

l. For the background activity control, there were no differences between the end and

the beginning of replicates. The among laboratory variance was zero.

2. 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 variance among the
laboratories was about eight times of the pooled within laboratory variance.

3. For the negative control, the results for In Vitro differed from those of the other
laboratories. The end portion was (nearly significantly) higher than the beginning
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.

4. 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 variance.

C. Interlaboratory Statistical Analysis Summary and Conclusions

In Vitro's results differed slightly from the other laboratories with respect to logioIC50

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.
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The experimental designs for Work Assignents 4-17, Task 4 and 4-16, Task 7 differed
only in the types of micro somes used for testing. The overall group mean LogioIC50s and slopes

for a given reference chemical and overall control values were very similar for both types of
microsomes.
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1.0 INTRODUCTION

1.1 BACKGROUND

The Food Quality Protection Act of 1996 was enacted by Congress to authorize the
Environmental Protection Agency (EP A) 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 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 l) 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 Methods Validation Advisory Committee
(EDMV AC) 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 P450arom 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 CYlI9,
encodes the cytochrome P450arom and consists often exons, with the exact size ofthe 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.

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
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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
micro somes is commonly used to evaluate the ability of pharaceuticals 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: (I) 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 placental microsomal assay system,
with IC50 values for aromatase inhibition ranging from 0.04 IlM to greater than 50 IlM.

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 recombinant aromatase (W A 2-24) were conducted to optimize the recombinant
microsomal aromatase assay protocol, 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.

1.2 TASK DESCRIPTION AND OBJECTIVES

In this task, the aromatase assay was conducted by staff from a lead laboratory (R TI
International) and three participating laboratories (Battelle, In Vitro Technologies, and WIL
Research Laboratories). RTI obtained the recombinant micro somes and then distributed them to
the other lahoratories. Fach laboratory conducted at least three independent replicates of the
recombinant aromatase assay using the following reference chemicals: amino glutethimide,
atrazine, chrysin, dibenz (a,h J anthracene, dicofol, econazole, fenarimol, ketoconazole, 4-
nonylphenol, and prochloraz, as well as 4- hydroxyandrostenedione (positive control) and
lindane (negative control). The study design involved, for each reference chemical, conducting
three repetitions at each of eight concentrations, and for the positive and negative controls,
conducting four repetitions at a single concentration, for each of at least three independent
replicates. Reagents and assay solutions were made fresh for each replicate so that the replicates
were truly independent. The reference chemicals and positive and negative control stock
solutions used for testing were prepared and analyzed at a central laboratory (Chemical
Repository at Battelle) before they were distributed to the laboratories.

The objectives of this task were to evaluate the responsiveness of recombinant
micro somes for conducting the aromatase assay using ten reference chemicals and a positive and
negative control when the assay was performed by a lead and three participating laboratories, as
well as to obtain intralaboratory and interlaboratory values for the aromatase enzyme activity and
aromatase inhibition for each of the reference chemicals and the positive and negative controls.
In addition, the results from using recombinant versus placental micro somes were compared.Draft Report 2 June 2006



1.3 OVERALL REPORT CONTENT AND FORMAT

The overall report body includes salient information about the methods used and results
obtained by the individual laboratories, summary and conclusions ofthe intralaboratory
statistical analysis, the interlaboratory statistical analysis, discussion and conclusions. Detailed
information about the methods used and results obtained by the individual laboratories can be
found in their reports, which are included in the appendices of the overall report. In addition,
there are a few important supplemental documents that were the same for all laboratories, i.e.
chemistry reports and quality assurance project plan (QAPP), and these documents are also
included in the appendices. Other laboratory specific documents, i.e. protocol, spreadsheets,
intralaboratory statistical analysis reports, etc., were included in the appendices of the individual
laboratory reports.

2.0 MATERIALS AND METHODS

2.1 CHEMISTRY

2.1.1 Substrate - Androstenedione (ASDN)

The substrate for the assay was androstenedione (ASDN). Non-radiolabeled and
radio labeled ASDN were obtained by Battelle's Chemical Repository and then distributed to the
lead and participating laboratories so that all laboratories used the same lot of the substrate. The
non-radio labeled ASDN had a reported purity of 100%. The radiolabeled androstenedione ((lß-
3H)-androstenedione, eH)ASDN had a reported specific activity of25.3 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 was determined to be 97%
(RTI's report for radiochemical purity is included in the individual laboratory report appendices).

ASDN substrate solution preparation is described in detail in the laboratory reports.
Briefly, the substrate solution was prepared fresh each day by combining solutions of eH)ASDN
and non-radiolaheled ASDN in order to prepare a solution that contained 2 ~M ASDN with
approximately 1 ~Ci/mL. The addition of 1 00 ~L of the substrate solution to each 2 mL assay
volume yielded a final (3H)ASDN concentration of lOa nM with approximately 0.1 ~Ci/tube.

2.1.2 Reference Chemicals and Control Substances

The Chemical Repository at Battelle was responsible for the chemistry activities
performed on the ten reference chemicals and two control substances. The chemistry activities
included chemical procurement, solubility, formulation stability assessment, formulation
preparation, formulation analysis and shipment of the stock formulations to the lead and
participating laboratories. These chemistry activities and results of the analysis and stability
determinations are described in the Chemical Repository chemistry reports (see appendices).
Table 1 summarizes the salient information for the reference chemicals and control substances.
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Table 1. Chemistry Information for the Reference Chemicals and Control

Substances

Aminoglutethimide Non-steroidal
(1 )

::99 125-84-8 C13H16 NzOz 232.3 aromatase inhibitor

Atrazine Affects aromatase

(10)
98 1912-24-9 CBH14 CIN5 215.7 gene; no aromatase

inhibition
Chrysin Potent flavenoid

(8)
98.2 480-40-0 C15H1004 254.2 aromatase inhibitor

Dibenz (a,h) anthracene Non-aromatase
97 53-70-3 CzzH14 278.4 inhibitor; Ah receptor

(5)
agonist

Dicofol
96.5 115-32-2 C14Hg CI50 370.5

(9) Organochlorine

Econazole Potent imidazole

(7)
98 24169-02-6 C1BH15CI3NzO'HN03 444.7 anti-fungal

aromatase inhibitor
Fenarimol

99 60168-88-9 C17H1Z ClzNzO 331.2
(6) Pyrimidine fungicide

Ketoconazole Weak imidazole anti-

(2)
::99 65277-42-1 CZ6HzBCI2N404 531 .4 fungal aromatase

inhibitor

4-Nonylphenol Affects ARtER; no
::98.5 84852-15-3 C15H24O 220.4 known aromatase(4)

inhibition
Prochloraz

99.5 67747-09-5 C15H16 CI3N3Oz 376.7
Conazole fungicide

(3)

4-hyd roxya nd rosten ed ione Known aromatase
(Positive Control)

99 566-48-3 C1gHz603 302.4 inhibitor

Lindane Known not to inhibit
(Negative Control)

99.6 58-89-9 C6H6CI6 290.8 aromatase

a. Reference chemicals were tested blind using the assigned code number.

The reference chemical and control chemical stock formulations were prepared by the
Chemical Repository (CR) and shipped to the laboratories. The laboratories instituted
appropriate procedures so that the reference chemical stock formulations were tested blind. The
reference chemical stock formulation concentration was O.L M for all reference chemicals,
except for ketoconazole, dibenz( a,h) anthracene, and chrysin, which had a stock concentration of
O.OL M. Due to a miscommunication by the CR, RC-l and RC-2 were erroneously logged in at
the laboratories as ketoconazole and aminoglutethimide, respectively, and the stock
concentrations were switched. For this reason, the actual dilutions tested for aminoglutethimide
were iO-3 to i 0-9 M rather than iO-3 to i 0-10 M as planed and, for ketoconazole were i 0-4 to 10-11
M rather than iO-4 to lO-1O as planned.Draft Report 4 June 2006



The dilution schemes used by the laboratories to prepare the appropriate concentrations
of the reference chemicals and control substances for testing are presented in the individual
laboratory reports. Fresh dilutions were prepared on the day of testing. The same vehicle used
to prepare the stock solution was used in the preparation of the dilutions. For the first replicate,
the reference chemicals were tested at eight target concentrations ranging from iO-3 to 1 0-10 M.
For the second and third replicates, the results for replicate i were reviewed and adjustments
were made as necessary to the concentrations tested in replicates 2 and 3 in order to obtain data
that better described the curve. The control substances were each tested at a single concentration
of 5 x iO-8 M for 4-0H ASDN and 10-6 M for lindane. The vehicle for the ten reference
chemicals and lindane was dimethylsulfoxide (DMSO), whereas for 4-0H ASDN it was ethanoL.

2.2 RECOMBINANT MICROSOMES

Recombinant micro somes (Human CYPL9 + P450 Reductase SUPERSOMES) were
provided to each of the laboratories by RTI (Lot # 5, 4.9 mg protein/mL, purchased from
Gentest, Woburn, MA). The micro somes were stored at approximately -70°C until the time of
the assay. On the day of use, the micro somes were thawed rapidly in a 37 :: lOC water bath,
rehomogenized using a Potter-Elvejhem homogenizer and then kept on ice until used. For use in
the assay, the micro somes were diluted in the assay buffer (see below for the various dilution
schemes used). The time between thawing of the micro somes and their use in the assay was
limited to less than 2 hours and, in most cases, was about 30 to 60 minutes. The final target
protein concentration in the incubation mixture was approximately 0.004 mg/mL. None of the
microsome vials used were thawed, re- frozen, and thawed again for use; rather, the micro somes
used for a given experiment came from a single use viaL.

RTI's dilution scheme involved a serial dilution of l: 1 a and then 1 :60 (or i :50 and then
1: 12) for a total dilution of 1:600. Battelle's dilution scheme involved a serial dilution of 1 :60
and then 1: i 0.5 for a total dilution scheme of i :630, except for the first two replicates of
ketoconazole, which involved a serial dilution scheme of 1 :50 and then 1: l2.5 for a total dilution
scheme of 1 :625. Tn Vitro's dilution scheme involved a single direct dilution of 1 :600 except
atrazine, dicofol, 4-nonylphenol, chrysill (rep 4), dibenz (a,hJ, anthracene, which were l:61, then
i: 1 a for a total dilution of 1 :610. WIL's dilution scheme involved a single direct dilution of
1:612.

2.3 OTHER ASSAY COMPONENTS

In addition to substrate, reference or control chemical or vehicle, and micro somes, the
aromatase assay contained NADPH (ß-Nicotinamide Adenine Dinucleotide Phosphate, reduced
form), propylene glycol, and phosphate buffer. Information about these other assay components
is provided in Table 2. The CR obtained the DMSO and ethanol and distributed it to the
participating laboratories. The laboratories purchased their own propylene glycol and buffer
materials.
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Table 2. Source Information about the Other Assay Components

Chemical RTI Battelle In Vitro VIIL

NADPH (co-factor)a Sigma Sigma Sigma Sigma-Aldrich

Propylene glycol J. T. Baker Spectrum J. T. Baker J. T. Baker
Chemical

Sodium phosphate J. T. Baker Sigma J. T. Baker J. T. Baker
dibasic (buffer)

Sodium phosphate J. T. Baker Sigma J. T. Baker J. T. Baker
monobasic (buffer)

DMSOb Battelle CRd Mallinkrodt and Battelle CR Battelle CR
EMD

95% EthanolC Battelle CR Battelle CR Battelle C R Battelle CR

a. Two different lots of NADPH were used.

b. Various lots of DMSO were used.

c. A single lot of ethanol was used except for In Vitro, which used a different lot.
d. A lot of DMSO from an unspecified supplier was also used.

NADPH was prepared fresh each day (6 mM, 5 mg/mL) in 0.1 M sodium phosphate
buffer (pH of 7.4) and kept on ice until used.

Sodium phosphate monobasic and sodium phosphate dibasic solutions (O.l M of each)
were combined to prepare a final O.L M solution at a pH of 7.4. The assay buffer was stored
refrigerated for up to one month.

Further details about preparation and storage are provided in the laboratory reports (see
appendices) .

2.4 PROTEIN DETERMINATION

Protein concentration of the microsomal preparation was determined on each day of use
of the microso11es in the ar011atase assay. The microsomal protein concentration was
determined using a DC Protein Assay kit from Bio-Rad (Hercules, CA). The 6-point standard
curve was prepared using bovine serum albumin (BSA) reconstituted in Milli-Q water. The
standard curve range was 5 to 250 Ilg protein/mL. For all laboratories, except In Vitro, an
unacceptable level of non-linearity occurred when the 250 Ilg/mL standard was included, which
resulted in the three of the four labs using a 5-point standard curve ranging from 5 to 125 Ilg/mL.
In Vitro chose to retain the 250 Ilg/mL standard and used a 6-point standard curve in the
analysis. The absorbance at a wavelength of750 nm was measured using a spectrophotometer.
The protein concentration of the microsomal sample was determined from tle-áosofb-a-nce value --

using linear regression to the absorbance of the protein standards.

During the conduct ofthe work assignent, quality control (QC) samples were included

in the assay. QC samples were supplied by RTI. The target concentrations ofthe QC samples
were 10 and 100 Ilg/mL and the reported concentrations were 12 and LlO Ilg/mL (RTI report).
The QC samples were analyzed in duplicate using the protein determination method described in
the preceding paragraph. Additional information about the unkowns and QC sample protein
determinations can be found in the laboratory reports.

Draft Report 6 June 2006



2.5 AROMATASE ASSAY PROCEDURE

Details of how the assay was actually performed by each participating laboratory are
presented in the individual laboratory reports. The general procedure followed by the
laboratories is described below.

Three independent replicates were conducted (on separate days) for each reference
chemical with all replicates for a given reference chemical conducted by the same technician. In
some instances, a laboratory tested two reference chemicals on the same day, thereby sharing a
set of controls. 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 an
example reference chemical is shown in Table 3.
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Table 3. Reference Chemical Study Desi n

SamQ.I.iaType
Full Enzyme

Activit Control

Background Activity
Control

Positive Control

Repetitions
(Test Tubes)

4

4

4

Negative Control

Reference Chemical
Concentration 1

Reference Chemical
Concentration 2

Reference Chemical
Concentration 3

Reference Chemical
Concentration 4

Reference Chemical
Concentration 5

Reference Chemical
Concentration 6

Reference Chemical
Concentration 7

Reference Chemical
Concentration 8

4

3

3

3

3

3

3

3

3

Final Reference

Complete assay with inhibitor
vehicle control

Complete assay with inhibitor 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 Chemical added

Complete assay with
Reference Chemical added

Complete assay with
Reference Chemical added

Complete assay with
Reference Chemical added

Complete assay with
Reference Chemical added

Complete assay with
Reference Chemical added

Complete assay with
Reference Chemical added

N/A

N/A

5 X 10-8

1 X 10-6

1 X 10-3

1 X 10-4

1 X 10-5

1 X 10-6

1 X 10-7

1 X 10-8

1 X 10-9

1 X 10-10

a. Reference chemical concentrations for first replicate are shown (assuming the stock solution concentration was 0.1 M). The
concentrations tested for replicates 2 and 3 varied depending on the results of the first replicate.

b. The complete assay contained buffer, propylene glycol, microsomal protein, i3HJASDN and NADPH.

Four types of control samples were included with each replicate. These included:

. Full enzyme (aromatase) activity controls (substrate, NADPH, propylene glycol,

buffer, vehicle (used for preparation of reference chemical solutions J and
microsomes).

. Background activity controls (all components found in the full aromatase activity
control, except NADPH).

. Positive controls (all components found in the full aromatase activity controls, except

vehicle, and with the addition of 4-0H ASDN at a concentration of 5 x i 0-8 M).

. Negative controls (all components found in full aromatase activity controls, except
vehicle, and with the addition of lindane at a concentration of 1 x 10-6 M).
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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.

The aromatase assay was performed in test tubes maintained at 37 :: 1 DC in a shaking
water bath. Propylene glycol, eH)ASDN, NADPH, and reference chemical (or control or
vehicle), and assay buffer were combined in the test tubes to a total volume of 1.0 mL. The
volumes and final concentrations for the assay major components are presented in Table 4. The
tubes and the microsomal suspension were placed at 37:: i DC in the water bath for
approximately 5 minutes prior to initiation of the assay by the addition of i mL of the diluted
microsomal suspension.

Table 4. Aromatase Assay Components (Volumes and Final

Concentrations)
olume

t Assay
1.0 mL
1 00 i. L
100 i.L
100 i.L

20 i.L

0.004 mg/mL
0.3mM
100 nM
5% (v/v

Microsomal Protein
NADPH
H)ASDN

Prop lene i col
Reference Chemical,
Control Substance, or

Vehicle
Incubation Time

Varied

15 min Not Applicable

The total assay volume was 2.0 mL and the tubes were incubated for l5 minutes at 37::
i DC. The incubations were stopped by the addition of methylene chloride (2 mL); the tubes were
vortex-mixed for ca. 5 seconds and placed on ice. The tubes were then vortex-mixed an
additional 20-25 seconds to extract unreacted ASDN, then centrifuged for i a minutes to facilitate
separation of the organic and aqueous layers. The methylene chloride layer was removed and
discarded; the aqueous layers were extracted two more times, each time with 2 mL of methylene
chloride. The aqueous layers were transferred to vials and duplicate aliquots (0.5 mL) were
transferred to 20 mL liquid scintillation counting vials. Liquid scintillation cocktail was added to
each counting vial and the vials shaken to mix.

Analysis ofthe samples was performed using liquid scintillation spectrometry (LSS).
Radioactivity found in the aqueous fractions represented 3H20 formed from the hydrolysis of
eH)-ASDN. One H20 molecule was released per molecule of ASDN converted to estrogen in a
stereospecific reaction. Thus, the amount of estrogen product formed was determined by
dividing the total amount of 3H20 formed by the specific activity of the eH)ASDN substrate
(expressed in dpm/nmol). Results are presented as the activity (velocity) of the enzyme reaction
and expressed in nmol (mg proteinr1min-l.

Draft Report 9 June 2006



2.6 DATA ANALYSIS - AROMATASE ACTIVITY AND PERCENT OF CONTROL
CALCULATIONS

Each laboratory entered data into an Excel spreadsheet (provided by R TI and Battelle) for
calculation of aromatase activity and percent of control. For each repeat tube (full enzyme
activity control, background activity control, positive and negative controls and each reference
chemical concentration), the Excel spreadsheet included total observed (uncorrected)
disintegration per minute (dpm) per tube and total aromatase activity per tube. The dpm and
aromatase activity values were corrected for the background dpm's, 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 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 a (zero) 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 ioa. It was expected that for an
inhibitor the percent of control activity values could vary between approximately 0% near the
high inhibition concentrations and approximately iOO% near the low inhibitions concentrations.
However, due to experimental varation individual observed percent of control values sometimes
extended below 0% or above lOO%.

The spreadsheet calculated dpmlmL for each aliquot of extracted aqueous incubation
mixture and average dpm/mL and total dpm for each aqueous portion (after extraction).
Multiplication of the volume (mL) of substrate solution added to the incubation by the substrate
solution radiochemical content (dpmlmL) yielded the total dpm present in the assay tube at
initiation. The total dpm remaining in the aqueous portion after extraction divided by the total
dpm present in the assay tube at initiation times i 00 yielded the percent of the substrate that was
converted to product. The total dpm remaining in the aqueous portion after extraction was
corrected for background by subtracting the average dpm present in the aqueous portion of the
background activity control tubes (for that day/assay). This corrected dpm was then converted to
nmol product formed by dividing by the substrate specific activity (dpm/nmol). The activity of
the enzyme was expressed in nmol (mg proteinr1min-1 and was calculated by dividing the
amount of estrogen formed (nmol) by the amount of microsomal protein used (in mg) times the
incubation time (in min). Average activity in the full activity control samples for a given study
was calculated. Percent of activity remaining in the presence of various inhibitor concentrations
was calculated by dividing the aromatase activity at a given inhibitor concentration by the
average positive full activity control and multiplying by lOa.
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2. 7 STATISTICAL ANALYSIS

The intralaboratory statistical analysis for RTI, Battelle, and WIL were performed by
the laboratories statistical analysis services. For In Vitro, Battelle provided the intralaboratory
statistical analysis. This analysis was performed according to the plan in the protocol.

The interlaboratory statistical analysis was conducted by Battelle (EDSP Data
Coordination Center).

2.7.1 Intralaboratory Statistical Analysis

2.7.1.1 Concentration Response Trend Curves

For each reference chemical and replicate within reference chemical a concentration
response curve was fitted to the percent of control activity values at the three repetitions at each
of the eight graded reference chemical inhibitor concentrations.

For purposes of response curve fitting, concentration was expressed on the log scale. In
agreement with past convention, common logarithms (i.e. base iO) were used. Let X denote the
logarithm of the concentration of inhibitor compound (e.g. if concentration = iO-5 then X = -5).
Let

Y = (background corrected) percent of control in the inhibitor tube
X = logarithm (base LO) ofthe concentration
DA VG = average (not corrected for background) DPMs across the repeat tubes with the

same inhibitor concentration
T = top of plateau (maximum response)
B = bottom of plateau (baseline response)
ß = slope of the concentration response curve (ß is negative)
¡. = logioTC50 (IC50 is the concentration corresponding to the percent of control halfway
between baseline and maximum 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 + IOüi-xlßJ + E

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

The response curve was fitted by non-weighted least squares nonlinear regression
analysis. Model fits were carried out using PRISM software (Version 4).

The slope "ß" is an alternative and equivalent notation to what is referred to in
amendment 2 to the protocol as the hills lope "H". The random variation term "E" is not
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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 maximum response (T) and its associated standard error, the estimated logioIC50

(¡.) and its associated standard error, the IC50 and its associated geometric standard error, the
slope (ß) and its associated standard error, and the "Status" of each response curve are reported.
The "Status" of each response curve is indicated as "C", complete, if the concentration response
curve inhibition ranges from essentially a percent to at least 80 percent of control. It is indicated
as "I", incomplete, if the concentration response curve inhibition ranges from essentially i 00%
inhibition to less than 50% inhibition. It is also indicated as "I", incomplete, if the concentration
response curve decreases to between 80% and 50% of control. if the concentration response
curve inhibition does not go below 80% of control, the reference chemical is a non-inhibitor, and
parameter estimates are not calculated.

For each ofthe reference chemicals a one-way random effects analysis of variance
model with heterogeneous variances among the replicates was fitted to the parameter estimates
top (T), bottom (B), logiolC50 (il), and slope (ß), from the concentration response curve fits
within each replicate. The random effect was replicate within reference chemicaL. The within
replicate variances were estimated as the squares ofthe standard errors for each replicate. The
analysis of varance fits provide estimated averages effects (mean) across the replicates within
reference chemicals and their associated standard errors. These standard errors include both
within replicate and between replicate components of variation. Degrees of freedom associated
with the mean effects were calculated based on Satterthwaite's approximation.

The estimated IC50 for the reference chemical was estimated as i a to the power mean
logiolC50. The geometric standard error associated with the estimated IC50 was calculated as lO
to the power standard error associated with mean logiolC50.

Top (T), bottom (B), slope (ß), and logiolC50 (il) were each compared across replicates
within reference chemicals based on the one-way random effects analysis of variance model fits.
For each ofT, B, ß, and il, plots were 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.

Concentration response curves were fitted to the averages ofthe three repetitions within
each replicate. Estimates and associated standard errors (or geometric standard error) for top

(T), bottom (B), logiolC50 (il), IC50, 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 was plotted
versus logarithm of inhibitor concentrations. The average concentration response curve across
replicates was superimposed on the same plot. The average response curve was calculated as
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Yavg = Bavg + (T avg - Bavg)/( 1 + 1 a ßavg(iiavg - X)J

where Bavg, T avg, ßavg, and Ilavg were estimated across the three replicates, based on the random
effects one-way analysis of variance 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 carried out using PRISM and the SAS statistical analysis system-
Version 9.

2.7.1.2 Analysis of Full Enzyme Activity, Background Activity, Positive, and Negative
Controls Across Reference Chemicals and Replicates Within Reference Chemicals

Within each reference chemical and replicate within reference chemical, quadruplicate
repetitions were made of the full enzyme activity, background activity, positive, and negative
control responses. Half the repetitions were carred out at the beginning of the replicate and half
at the end. Ifthe test conditions were consistent throughout the replicate, the control tube

responses at the beginning should be equivalent to those at the end.

The control response analyses were carred out with the control data combined across 30
replicates within the ten reference chemicals. 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% (background activity controls), at lOO% (full
enzyme activity controls), or at 100% (negative controls). These plots indicate the extent of
consistency across 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 ofthe last two percent of control values (i.e. those
based on the "end" tubes) across replicates (end minus beginning). Each plot has a reference line
at O.

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 variance were reference chemical, portion (beginning or end), and
portion by reference chemical interaction. The random effects were replicate nested within
reference chemical and portion by replicate within reference chemical interaction. The residual
error variation was based on the variation 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 a and ioa respectively,
which implies that the variation associated with the replication effect is necessarily constrained
to be O.
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2.7.1.3 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.

2.7.2 Interlaboratory Statistical Analysis

Statistical analyses were carred out for each of the eight concentration response relation
and control endpoints discussed above in the Test Organization section: logioIC50, slope, top,
bottom, and portion effects (end minus beginning) for the background activity, full enzyme
activity, negative and positive controls. The analyses for the logioIC50, 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
laboratories. Laboratory was treated as a random effect. For each endpoint, the within
laboratory variances 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-Iaboratory component of variation. The
weights included in the weighted averages incorporated both laboratory-to-Iaboratory variation
and within laboratory variation. The degrees of freedom associated with the overall weighted
average was calculated as

2*(((1/K)* D.SL2 + S?))2)/((var(SL2)+(2/K2)* D.S¡4/dfi)))

where SL2 is the random laboratory to laboratory variance, S¡2 and dfi 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 oflaboratories (Hartung and Makambi, 200l).

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 IOglOIC50, the slope, the top and the
bottom threshold parameters across replicates, all four laboratories incorporated the replicate-to-
replicate component of variation into the standard errors of the averages. However, as discussed
previously the four laboratories reported different summary statistics for the background activity,
the full enzyme activity, the negative activity and positive controls. The differences in activity
between the beginning and the end portions were therefore necessarily determined differently for
each of the laboratories.
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The differences between the beginning and the end (end minus beginning) were
determined for each control endpoint as follows:

i. 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
IDifW(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/l 0)( Is?) 1/2, where s¡ is the standard error
associated with the difference for the ith chemicaL.

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
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)1/2,

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)( Is¡2)1/2, where s¡ is the standard error
associated with the difference for the ith chemical combination.

3. Results for Battelle and In Vitro were as reported in the intralaboratory report, averaged

across chemicals with associated standard errors.

To describe the variability among the individual laboratory values relative to the overall
average value, coeffcients of variation (CV) anù their associateù 95 percent confidence intervals
(CI) were calculated for the IC50, the slope, and the top parameters. (Note that the CV was
calculated for the IC50 in the original domain, rather than logI0IC50') The coefficient of variation
is defined as the standard deviation of the 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 IC50 were assumed to be approximately log normally distrbuted.
The CV for IC50 therefore was expressed as

CV = (iOS21n(l0) _i)1/2

where S2 is the total logarithmic varance among the four laboratories. S2 is approximated by
4(se)2, where se is the standard error ofthe pooled mean (lOgI0IC50) estimate. This expression
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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 distrbution and is
calculated as

((1 o 
(df*S' *lii(1 o)/(X'df, 0.975 )) -1) 1/ 2 , (1 o (df*S'*lii(IO)/(X'df.o.o25 )) -1) ii 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 -V4 (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:

tdt(NCr\0.025)= M/(S/-V4) and tdt(NCr1(0.975)= M/(S/-V4)

where tdrtC) is noncentral t distribution with noncentrality parameter NC (=M/(S/-V4)) 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 ofthe CI. A Newton-type iterative procedure is used to solve for
the noncentrality parameters in these equations (Lehmann, 1986).

CV s 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 ofthe 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((l/4)(S12 + S22 + S32 + sl)J

where S21ab is the variance among the four laboratories and (S12, sl, s/, sl) are the squares ofthe

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/p-l(0.975), R/p-l(0.025)J

where Vlab=3 and Vwi is based on Satterthwaite's approximation

(( 2 2 2 2)2 1 41 41 41 41Vwi = Sl + S2 + S3 + S4 J (Sl Vi + S2 V2 + S3 V3 + S4 V4J
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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.

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.

The body and Appendix A ofthe Interlaboratory Statistical Analysis Report (Appendix E
of the overall report) includes 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.

2.8 GOOD LABORATORY PRACTICES

The toxicology laboratories at RTI, Battelle (and Battelle's chemistry laboratories), and
WIL Research Laboratories are operated in compliance with the U.S. EPA FIFRA Good
Laboratory Practices (GLP) Standards. Thus, these studies were conducted in compliance with
EP A FIFRA Regulations for GLPs. In Vitro Technologies operates in compliance with the
U.S. Food and Drug Administration GLP standards and conducted these studies according to 2l
CFR Par 58.

2.9 PERSONNEL

The personnel involved in the conduct of this task are listed in their respective laboratory
reports that are included in the appendix. The study directors and the lead technician at each of
the laboratories were:

· James M. Mathews, Ph.D., D .A.B. T. and Sherry Black, B. S. - R TI International
· Bozena D. Lusiak, Ph.D. and Thomas Deck, B.S. - Battelle
· Arna Koganti, Ph.D. and Eric Balsley, B.S. - In Vitro Technologies
· Jennifer A. Thomas-Wohlever, Ph.D. and Justin Godsey, B.S. - WIL Research

Laboratories
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3.0 RESULTS

3.1 r3Hl-ASDN RADIOCHEMICAL PURITY

The radiochemical purity for the substrate was 97 percent. The radiochemical purity
report is included as an appendix of the individual laboratory reports.

3.2 REFERENCE CHEMICAL AND CONTROL SUBSTANCES ANALYSES

The actual reference chemical and control substance stock formulation concentrations
were within less than approximately 8 percent of their respective target concentrations (Table 5).
The formulations were determined to be stable (within 10 percent of target) when stored
refrigerated for at least the period of time reported in the table. All laboratories used the
reference or control chemicals within their denoted stability days, except Battelle and WIL used
the dibenz(a,hJanthracene two and one days beyond the 20 day stability, respectively. The short
period beyond the stability and absence of any degradation during the 20-day stability period
suggested that these formulations were acceptable for use. The full chemistry reports from the
Chemical Repository are included in the appendices.

1

2
3
4
5
6
7
8
9
10
NA
NA

Reference and Control Chemical Stock Formulation Anal

Amino lutethimide
Ketoconazole
Prochloraz
4-Nonylphenol
Dibenz( a, h)anthracene
Fenarimol
Econazole
Chrysin
Dicofol
Atrazine
4-0H ASDN
Lindane

23.2 (0.1)
5.31 (0.01)
38.0 0.1

24.1 (0.1)
2.78 (0.01)
33.2 (0.1)
44.5 0.1)
2.54 (0.01)
36.8 (0.1)
21.3 (0.1)
3.02 (0.01)
29.1 0.1

22.3
5.47
37.5
24.7
2.79
31.2
44.4
2.50
33.7
20.3
2.95
29.4

-3.9
3.0
-1.3
2.5
0.4
-6.0
-0.2
-1.6
-8.4
-4.7
-2.3
1.0

59
60
63
20
20
30
56
100
29
28
173
168

a. % of Target = ((Measured Concentration - Target Concentration)/Target Concentration) x 100

b. Denotes end of stability testing period conducted for this work assignment (stability of reference or control chemical may
be longer than reported in table).

3.3 MICROSOMAL PROTEIN ANALYSIS

The microsomal protein concentration was determined on the day that the micro somes
were used in the assay. The number of protein concentrations differed somewhat because some
laboratories performed two independent replicates of the assay but used the same protein
analysis results for both replicates, thereby reducing the total number of protein determinations
for a given laboratory.
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For In Vitro, there were four instances when the determined protein concentration of the
final dilution was very near or below the lowest standard. As a result, the determined values
were very low and, in at least one instance, the value was a negative number, thereby suggesting
that the determined protein concentrations were inaccurate. For this reason, the laboratory was
directed to use an intermediate dilution sample to determine the protein concentration. However,
the four instances when the final dilutions were analyzed prior to this directive were used by the
laboratory and are included in the results reported in Table 6, except for the one negative value.
Inclusion of these values accounts for the much of the disparity reported for In Vitro.

The supplier documented protein concentration provided by RTI at the time of
distribution was 4.9 mg/mL. The laboratory group mean (:I Standard Error of the Mean, SEM)
protein concentration values were 4.7:1 0.2,5.2:1 0.0,3.3:1 0.4, and 6.6:1 0.4 mg/mL for RTI,
Battelle, In Vitro, and WIL, respectively (Table 6). The precision (% CV) ranged from 4.2 to
27.l percent, except for In Vitro which had a % CV value of 51.9 percent. A comparison of the
original reported protein concentration to the values determined by the laboratories resulted in a
percent relative error (%RE) of -4.l, 5.5, -33.6, and 35.5 percent for RTI, Battelle, In Vitro, and
WIL, respectively. If a comparison is made to the results obtained by the lead laboratory (RTI),
then the %RE was 10.0, -30.8, and 41.2 percent for Battelle, In Vitro, and WIL, respectively.
The overall task mean:l SEM protein concentration was 4.9:1 0.7 mg/mL with a percent CV of
28.3 percent.

Table 6. Recombinant Microsomal Protein Concentrationa

a. Table values were based on all protein concentrations reported by labs for all replicates (regardless of whether
the replicates were used or not for reporting enzyme activity and ICso value).

b. Includes aberrant values (see text for explanation) attributed to low sample concentration. Aberrant values

were 0.261. 0.570, and 0.142 mg/mL, as well as one negative value that was not included in the summary
calculations.

Protein QCs were analyzed with the unknowns during the study (Table 7). The target QC
concentrations were 10 and 100 Ilg/mL (RTI's reported concentrations were l2 and 1 LO Ilg/mL).
Accuracy (% RE) ranged from -2.3 to l6.3 percent for the low QC, except for In Vitro which had
a value of -39.7 percent. Accuracy ranged from -0.7 to l4.7 percent for the high QC, thereby
indicating that an acceptable level of accuracy could be achieved for both QC standards (based
on acceptance criteria of l5 percent). Precision (% CV) ranged from LO.9 to 27.2 percent for the
low QC, except for In Vitro that reported a value of 67.9 percent, whereas the precision ranged
from 2.4 to 7.6 for the high QC, thereby indicating that precision was poor for the low QC but
within an acceptable level for the high QC (based on acceptance criterion of l5 percent). In
Vitro's poorer accuracy and precision results were attributed to their use of a six-point standard
curve (included the 250 Ilg/mL standard) rather than the 5-point standard cure (excluded the
250 Ilg/mL standard), which was used by the other laboratories when they found increased
variability and poorer fit when the 250 Ilg/mL standard was included.
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Table 7. Protein QC Standardsa

Overall Avera e
Overall sd
%CV
%RE

Overall Avera e
Overall sd
%CV
%RE

a. Protein concentrations were rounded to the nearest whole i.g/mL.

b. Based on target values.

3.4 FULL ENZYME AROMATASE ACTIVITY

Full enzyme activity controls were conducted in duplicate repetitions at the beginning
and end of each replicate of the assay (a total of four tubes/replicate). There were at least three
replicates conducted for each of ten reference chemicals by each of the four laboratories. In
those instances where a laboratory assayed two reference chemicals on the same day and at the
same time, there was only one set (four tubes) assayed, which resulted in one average enzyme
activity for both reference chemicals. Thus, even though such controls were used for two
reference chemicals, the control value was only used once in the calculation of any overall
control value. '

A comparison ofthe before and ending activity tubes indicated that activity changed. For
all four laboratories, the activity for the before tubes was higher than it was for the ending tubes.
The statistical analysis provides a measure of this finding.

The laboratory overall average:l SEM (% CV) full enzyme activity control values were
0.378:1 0.029 (l8.6 %), 0.3l2:1 0.OL6 (16.1 %), 1.258:1 0.400 (100.4 %) and 0.340:1 0.052

(37.3 %) nmol/mg proteintmin for RTI, Battelle, In Vitro, and WIL, respectively (Table 8). The
higher activity and lack of precision for In Vitro was attributed to the inaccurate protein
concentration determinations (see protein concentration section). The slightly lower precision
for WIL was attributed to low activity for replicate #2 for prochloraz and fenarimol. The overall
task mean:l SEM full enzyme activity control value (excluding In Vitro) was 0.343 :I 0.019
nmol/mg proteintmin with a percent CV of9.6 percent. (IfIn Vitro is included, the overall task
mean:l SEM and % CV were 0.572 :I 0.229 nmol/mg proteintmin and 80.l percent.)
Comparison of the lead laboratory's results relative to the individual laboratory results produced
% RE values of -l7.4, 232.8, and -l O.l percent for Battelle, In Vitro, and WIL, respectively.
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Table 8. Recombinant Full Enzyme Activity Control Determinationsa

Overall Average
0.378 0.312 1.258 0.340

Overall sd
0.070 0.050 1.264 0.127

Overall SEM
0.029 0.016 0.400 0.052

%CV
18.6 16.1 100.4 37.3

a. The overall average value for the laboratory was calculated using the mean values for the ten reference

chemicals, (mean values from paired reference chemicals were only used once).

b. Includes aberrant values (see text for explanation) attributed to low protein concentration determinations.
Aberrant values were 2.905, 2.850, and 3.446 nmol/mg protein/min.

3.5 BACKGROUND ACTIVITY

Background enzyme activity controls were conducted in duplicate repetitions at the
beginning and end of each replicate of the assay (a total of four tubes/replicate). There were at
least three replicates conducted for each of ten reference chemicals by each of the four
laboratories. For the most part, the aromatase activity in these samples for all laboratories and
reference chemicals was negligible, indicating that there was no background activity that
interfered with the interpretation of the results.

3.6 POSITIVE CONTROL ACTIVITY

4-0H ASDN, at a final concentration of 5 x i 0-8 M, was used as the positive control with
each replicate of the assay because it is a known aromatase inhibitor and this concentration has
been shown to produce an approximately 50 percent inhibition of the enzyme.

The laboratory overall average :: SEM (% CV) enzyme activity values in the presence of
4-0H ASDN were 0.216:: 0.017 (l9.8 %), 0.169:: 0.008 (14.9 %), 0.642:: 0.226 (111.0 %),
and 0.l66 :: 0.019 (27.5 %) nmol/mg protein/min for RTI, Battelle, In Vitro, and WIL,
respectively (Table 9). Comparison ofthe lead laboratory to the individual laboratories resulted
in % RE values of -21.7, 198.0, and -23.2 percent for Battelle, In Vitro, and WIL, respectively.
The higher activity and lack of precision for In Vitro was attributed to the inaccurate protein
concentration determinations (see protein concentration section). The overall task mean:: SEM
full enzyme activity control value (excluding In Vitro) was 0.l83:: 0.Ol6 nmol/mg protein/min
with a percent CV of l5.3 percent. (If In Vitro is included, the overall task mean :: SEM and %
CV were 0.298:: 0.ll5 nmol/mg protein/min and 77.4 percent.)
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Table 9. Recombinant Enzyme Activity in the Presence
of 4-0H ASDN (Positive-ControI)3

Overall Average 0.216 0.169 0.642 0.166

Overall sd 0.043 0.025 0.713 0.046

Overall SEM 0.017 0.008 0.226 0.019

%CV 19.8 14.9 111.0 27.5

a. The overall average value for the laboratory was calculated using the mean values for the ten reference
chemicals, (mean values from paired reference chemicals were only used once).

b. Includes aberrant values (see text for explanation) attributed to low protein concentration determinations.
Aberrant values were 1.517, 1.192, and 2.148 nmol/mg protein/min.

The laboratory overall group mean:l SEM (% CV) inhibition values for 4-0H ASDN (as
a percent of control) were 57.0:l 0.9 (4.1 %),54.2:l 0.8 (4.7 %), 48.5:l 2.l (13.7 %), and 49.7:l
1.7 (8.4 %) percent for RTI, Battelle, In Vitro, and WIL, respectively (Table LO). Comparison of
the lead laboratory to the individual laboratories resulted in % RE values of -4.9, -l4.8, and
-l2.7 percent for Battelle, In Vitro, and WIL, respectively. The overall task mean:l SEM
percent of control value was 52.4:l 2.0 percent with a percent CV of7.5.

Table 10. Recombinant Enzyme Activity Inhibition by 4-0H ASDN (Positive Control)ã

Overall
57.0 54.2 48.5 49.7Average

Overall sd 2.3 2.6 6.7 4.2
Overall

0.9 0.8 2.1 1.7SEM
%CV 4.1 4.7 13.7 8.4

a. The overall average value for the laboratory was calculated using the mean values for the ten reference
chemicals, (mean values from paired reference chemicals were only used once).

3.7 NEGATIVE CONTROL ACTIVITY

Lindane, at a final concentration of 10-6 M, was used as the negative control because it is
known not to inhibit aromatase at this concentration. The negative control was analyzed with
each replicate of the assay.

The laboratory overall average :l SEM (% CV) enzyme activity values in the presence of
lindane were 0.373 :l 0.032 (20.9 %), 0.305 :l 0.OL6 (16.8 %), 1.083 :l 0.379 (1l0.7 %), and
0.328 :l 0.048 (36.1 %) nmol/mg protein/min for RTI, Battelle, In Vitro, and WIL, respectively
(Table ll). Comparison of the lead laboratory to the individual laboratories resulted in % RE
values of -l8.1, 190.6, and -12.0 percent for Battelle, In Vitro, and WIL, respectively. The
higher activity and lack of precision for In Vitro was attributed to the inaccurate protein
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concentration determinations (see protein concentration section). The overall task mean:: SEM
full enzyme activity control value (excluding In Vitro) was 0.335 :: 0.020 nmol/mg protein/min
with a percent CV of i 0.2 percent. (IfIn Vitro is included, the overall task mean :: SEM and %
CV were 0.522:: 0.187 nmol/mg protein/min and 71.8 percent.) This enzyme activity value is
similar to that measured in the absence of any inhibitor (full enzyme activity control value).

Table 11. Recombinant Enzyme Activity in the Presence of Lindane (Negative
Controi)a

Overall 0.373 0.305 1.083 0.328Average
Overall sd 0.078 0.051 1.199 0.119
Overall SEM 0.032 0.016 0.379 0.048
%CV 20.9 16.8 110.7 36.1

a. The overall average value for the laboratory was calculated using the mean values for the ten reference chemicals,
(mean values from paired reference chemicals were only used once).

b. Includes aberrant values (see text for explanation) attributed to low protein concentration determinations. Aberrant

values were 2.502, 2.096, and 3.597 nmol/mg protein/min.

The laboratory overall group mean :: SEM (% CV) inhibition values for lindane (as a
percent of control) were 98.3:: 1.3 (3.2 %), 97.7:: 1.l (3.4 %),81.0:: 3.8 (14.9 %), and 96.8::
2.2 (5.5 %) percent for RTI, Battelle, In Vitro, and WIL, respectively (Table l2). It is interesting
to note that In Vitro reported a decrease in enzyme activity of approximately 20 percent. The
laboratory reviewed its dilution scheme, procedures, and results for a possible explanation for the
lindane-related decrease in enzyme activity but was not able to find any. Comparison of the lead
laboratory to the individual laboratories resulted in % RE values of -0.6, -17.6, and -l.5 percent
for Battelle, In Vitro, and WIL, respectively. The overall task mean :: SEM percent of control
value was 93.4:: 4.2 percent with a percent CV of 8.9.

Table 12. Recombinant Enzyme Activity Inhibition by Lindane
(Negative ControW

Overall 98.3 97.7 81.0 96.8Average
Overall sd 3.2 3.4 12.1 5.4
Overall

1.3 1.1 3.8 2.2SEM
%CV 3.2 3.4 14.9 5.5

a. The overall average value for the laboratory was calculated using the mean values for the ten reference
chemicals, (mean values from paired reference chemicals were only used once).

3.8 INHIBITION OF AROMATASE ACTIVITY (PERCENT OF CONTROL)

The effect of increasing concentrations of the reference chemicals on aromatase activity
was determined and the results were expressed as a percent of the control aromatase activity. A
summary of these results by laboratory and overall task are provided in the following subsections
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for each reference chemicaL. The individual replicate percent of control results for each
laboratory can be found in the appendices.

Within a given subsection, the percent of control results were evaluated with respect to:
l) the modifications made by the study directors in reference chemical concentrations tested in
replicates 2 and 3 after reviewing the results from replicate l, 2) the effect of the reference
chemical over the concentration ranges tested on aromatase activity, and 3) the assay precision.

3.8.1 Aminoglutethimide

The effect of increasing concentrations of amino glutethimide on aromatase activity is
reported by laboratory in Table 13 and by overall task in Table l4. In addition, the results are
graphically presented by laboratory (individual replicates and average) and overall task in
Figures land 2.

After the first replicate was completed, only the Battelle study director modified the
amino glutethimide concentrations selected for testing in replicates 2 and 3 by adding a single
intermediate concentration of 5 x 10-6 M, which was used in place of the 10-9 M (Table 13). For
the other three labs, since the highest concentration that could be tested was iO-3 M, one
additional concentration had to be selected, which was 5 x 10-6 M for RTI, 10-10 M for In Vitro,

and 5 x iO-5 M for WIL. The laboratories tested a dilution higher than the lowest planned
concentration, i.e. 1 0-9 M rather than 10-10 M, due to a miscommunication by the CR regarding
the correct RC blind number and its corresponding concentration.
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Table 13. Effect of Aminoglutethimide on Aromatase Activity (Percent of Control) by
Laboratory

RTI -3.00 3 0.30 0.21 0.12 68.23
-4.00 3 4.47 0.36 0.21 7.98
-5.00 3 32.20 1.70 0.98 5.27
-5.30 3 47.05 1.14 0.66 2.42
-6.00 3 7780 3.01 1.74 3.87
-7.00 3 91.09 5.48 3.17 6.02
-8.00 3 92.84 5.82 3.36 6.27
-9.00 3 93.44 4.01 2.31 4.29

Battelle -3.00 3 0.51 0.12 0.07 23.94
-4.00 3 5.41 0.79 0.45 14.57
-5.00 3 34.82 3.44 1.98 9.87
-5.30 2 52.33 NC. NC NC
-5.60 3 67.62 2.83 1.64 4.19
-6.00 3 82.10 2.44 1.41 2.97
-7.00 3 94.77 3.55 2.05 3.74
-8.00 3 97.88 3.02 1.75 3.09
-9.00 1 103.34 NC NC NC

In Vitro -3.00 3 0.34 0.11 0.06 31.4
-4.00 3 4.40 0.22 0.13 5.0
-5.00 3 32.17 1.36 0.79 4.2
-6.00 3 85.74 3.05 1.76 3.6
-7.00 3 106.05 2.77 1.60 2.6
-8.00 3 110.06 6.24 3.60 5.7
-9.00 3 111.16 1.76 1.01 1.6
-10.00 3 109.98 5.99 3.46 5.4

WIL -3.00 3 0.38 0.11 0.06 27.75
-4.00 3 4.21 1.17 0.67 27.66
-4.30 3 7.99 2.60 1.50 32.57
-5.00 3 29.12 7.71 4.45 26.46
-6.00 3 78.42 5.37 3.10 6.85
-7.00 3 96.78 1.84 1.06 1.90
-8.00 3 99.54 0.36 0.21 0.37
-9.00 3 97.54 1.04 0.60 1.07

a. NC - value Not Calculated when n ~2.

Table 14. Effect of Aminoglutethimide on Aromatase Activity (Percent of Control) by
Overall Task

-3.00 4 0.38 0.09 0.05
-4.00 4 4.62 0.54 0.27
-4.30 1 7.99 NC NC
-5.00 4 32.08 2.33 1.17
-5.30 2 49.69 NC NC
-5.60 1 67.62 NC NC
-6.00 4 81.02 3.68 1.84
-7.00 4 97.17 6.37 3.19
-8.00 4 100.08 7.24 3.62
-9.00 4 101.37 7.69 3.84
-1 0.00 1 109.98 NC NC

a. Number of labs that conducted the assay at the cited reference chemical concentration. The replicate number varied
because each laboratory selected some concentrations for testing that differed, as well as Battelle revised the
concentrations used for replicates 2 and 3 after reviewing their replicate 1 results.

b. NC - Not Calculated. If the overall mean was calculated using an n ~2. then the sd, SEM, and %CV were not
calculated.
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For all four laboratories, increasing concentrations of aminoglutethimide decreased the
activity of the recombinant microsomal aromatase activity and the decrease was
concentration-dependent (Table 13). The shapes ofthe percent of control vs. aminoglutethimide
concentration curves were sigmoidal (Figure l). At an amino glutethimide concentration of iO-3

M, the aromatase inhibition was complete; the laboratory percent of control values were less than
1 percent. In contrast, at an amino glutethimide concentration of approximately iO-7 M, there was

little to no aromatase inhibition; the laboratory percent of control values were greater than or
equal to 9l percent for all labs. The overall task mean:: SEM percent of control values at 10-3
and iO-7 M were 0.38:: 0.05 and 97.17:: 3.19 percent, respectively (Table l4).

All labs reported assay precision values (% CV) that were less than or equal to 15 percent
for those concentrations used in at least three replicates, except at a concentration of 10-3 M (and
to 10-5 M for WIL) where the precision varied widely, i.e. 24 to 68 percent (Table 13). The
overall task assay precision ranged from 5 to l2 percent for those concentrations that were tested
by 3 or more labs, except at a concentration of 10-3 M where the % CV value was 24 percent

(Table 14).

3.8.2 Atrazine

The effect of increasing concentrations of atrazine on aromatase activity is reported by
laboratory in Table l5 and by overall task in Table 16. In addition, the results are graphically
presented by laboratory (individual replicates and average) and overall task in Figures 3 and 4.

After the first replicate was completed, the study directors from two of the four
laboratories modified the atrazine concentrations selected for testing in replicates 2 and 3 (Table
l5). In Vitro and WIL used the same eight concentrations for their three replicates. In general,
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the modifications that were made in an attempt to characterize the shape of the curve included
adding mid-level concentrations between iO-3 and iO-5 M. No modifications were made below
iO-5 M because there was little, if any, inhibition observed at lower concentrations. Even with
the modifications, there was no further characterization of the curve beyond what was originally
determined by the first replicate.

For all four laboratories, increasing concentrations of atrazine did not decrease the
activity of the recombinant microsomal aromatase activity, although there was a trend toward
inhibition at the highest concentration (Table 15). The shapes of the percent of control vs
atrazine concentration curves approached a horizontal line (Figure 3). At an atrazine
concentration of iO-3 M (or iO-4 M for In Vitro), aromatase activity approximated 86 to 92
percent of control. Similarly, at an atrazine concentration of approximately LO-1O M, there was

little to no aromatase inhibition; the laboratory percent of control values were greater than 90
percent for all labs. The overall task mean:! SEM percent of control values at iO-3 and lO-IO M
were 88.06:! 2.02 and 96.46:! 3.5l percent, respectively (Table l6).

All labs reported assay precision values (% CV) that were less than 9 percent for those
concentrations used in at least three replicates (Table l5). The overall task assay precision
ranged from 4 to 8 percent for those concentrations that were tested by 3 or more labs (Table l6).
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Table 15. Effect of Atrazine on Aromatase Activity (Percent of Control) by Laboratory

RTI -3.00 3 85.74 4.50 2.60 5.25
-3.30 2 87.59 4.18 2.95 4.77
-3.60 2 90.43 1.81 1.28 2.00
-4.00 3 96.23 1.61 0.93 1.68
-4.30 2 95.94 5.39 3.81 5.62
-5.00 3 96.71 1.73 1.00 1.79
-6.00 3 96.44 3.71 2.14 3.85
-7.00 3 98.92 7.32 4.23 7.40
-8.00 1 96.03 NC NC NC
-9.00 1 95.46 NC NC NC
-10.00 1 90.15 NC NC NC

Battelle -3.00 3 92.09 5.81 3.35 6.31
-3.05 2 90.66 NC NC NC
-3.10 2 88.29 NC NC NC
-3.12 2 89.41 NC NC NC
-3.30 2 90.15 NC NC NC
-4.00 3 101.05 8.86 5.12 8.77
-5.00 3 105.36 5.11 2.95 4.85
-6.00 3 104.89 6.64 3.83 6.33
-7.00 1 110.10 NC NC NC
-8.00 1 107.15 NC NC NC
-9.00 1 105.84 NC NC NC
-10.00 1 105.10 NC NC NC

In Vitro -4.00 3 87.86 3.23 1.87 3.7
-4.48 3 92.14 2.13 1.23 2.3
-5.00 3 92.70 2.61 1.51 2.8
-6.00 3 88.93 4.33 2.50 4.9
-7.00 3 92.41 0.45 0.26 0.5
-8.00 3 89.87 3.30 1.90 3.7
-9.00 3 91.89 3.42 1.97 3.7
-1000 3 91.36 4.39 2.54 4.8

WIL -3.00 3 86.34 2.93 1.69 3.40
-4.00 3 97.24 1.96 1.13 2.02
-5.00 3 101.36 2.82 1.63 2.78
-6.00 3 100.67 3.15 1.82 3.13
-7.00 3 100.90 1.04 0.60 1.03
-8.00 3 101.19 2.77 1.60 2.74
-9.00 3 100.83 1.73 1.00 1.72
-1000 3 99.21 1.68 0.97 1.69

a. NC - value Not Calculated when n ::2.
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Table 16. Effect of Atrazine on Aromatase Activity (Percent of Control) by Overall
Task

-3.00
-3.05
-3.10
-3.12
-3.30
-3.60
-4.00
-4.30
-4.48
-5.00
-6.00
-7.00
-8.00
-9.00
-1000

3
1

1

1

2
1

4
1

1

4
4
4
4
4
4

88.06
90.66
88.29
89.41
88.87
90.43
95.60
95.94
92.14
99.03
97.73
100.58
98.56
98.51
96.46

3.51
NC
NC
NC
NC
NC

5.56
NC
NC

5.51
6.81
7.31
7.36
6.12
7.02

2.02
NC
NC
NC
NC
NC

2.78
NC
NC

2.75
3.40
3.65
3.68
3.06
3.51

4.0
NC
NC
NC
NC
NC
5.8
NC
NC
5.6
7.0
7.3
7.5
6.2
7.3

a. Number of labs that conducted the assay at the cited reference chemical concentration. The replicate number varied
because each laboratory used the results from their first replicate to select concentrations to be used in replicates 2 and 3
that were believed would further (In Vitro and WIL) or better characterize the percent inhibition curve.

b. NC - Not Calculated. If the overall mean was calculated using an n ~2. then the sd, SEM, and %CV were not calculated.
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3.8.3 Chrysin

The effect of increasing concentrations of chrysin on aromatase activity is reported by
laboratory in Table 17 and by overall task in Table l8. In addition, the results are graphically
presented by laboratory (individual replicates and average) and overall task in Figures 5 and 6.

After the first replicate was completed, the study directors from three of four laboratories
modified the chrysin concentrations selected for testing in replicates 2 and 3 (Table 17). RTI
tested the same concentrations for all three replicates (a fourth replicate was used when the first
replicate did not show any dose dependence). The modifications involved including additional
mid-concentrations between 10-5 and iO-6 M and using them in place of concentrations at the
high end, i.e. 10-4 M (In Vitro), or the low end, i.e. 10-9to 10-10 M (Battelle and WIL), of the
concentrations that were tested in replicate 1.

For all four laboratories, increasing concentrations of chrysin decreased the activity of the
recombinant microsomal aromatase activity and the decrease was concentration-dependent
(Table l7). The shapes of the percent of control vs chrysin concentration curves were sigmoidal
(Figure 5). At a chrysin concentration of 10-4 M (the highest achievable concentration),

aromatase inhibition percent of control values ranged from approximately 15 to 25 percent. It is
important to note that the highest chrysin concentrations tested did not result in a a percent
response. In contrast, at chrysin concentrations ::10-8 M there was litte aromatase inhibition
with most laboratories reporting percent of control values greater than or equal to approximately
85 percent. The overall task mean :: SEM percent of control values at iO-4 and 10-8 M were
20.84 :: 2.20 and 91.23 :: 2.16 percent, respectively (Table 18).
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Assay precision values (% CV) were less than or equal to i 1 percent for those
concentrations used in at least three replicates for RTI and WIL, ranged from 4 to 17 percent for
Battelle, and ranged from 6 to 62 percent for In Vitro (Table l7). The overall task assay
precision ranged from 5 to II percent for those concentrations that were tested by 3 or more labs,
except at a concentration of iO-4M where the % CV value was 2l percent (Table l8).

Table 17. Effect of Chrysin on Aromatase Activity (Percent of Control) by Laboratory

RTI -4.00 3 24.83 2.23 1.29 8.98
-5.00 3 26.89 2.03 1.17 7.53
-5.30 3 40.68 4.28 2.47 10.52
-5.60 3 56.60 3.97 2.29 7.01
-6.00 3 71.20 1.79 1.04 2.52
-6.30 3 82.17 2.83 1.64 3.45
-7.00 3 91.73 3.51 2.03 3.82
-8.00 3 91.77 1.74 1.00 1.90

Battelle -4.00 3 23.97 2.88 1.66 12.00
-5.00 3 25.84 1.09 0.63 4.23
-5.30 2 37.53 NC' NC NC
-5.60 2 53.06 NC NC NC
-6.00 3 59.56 10.39 6.00 17.45
-6.60 1 64.93 NC NC NC
-7.00 3 80.97 8.05 4.65 9.94
-8.00 3 85.30 10.33 5.96 12.11
-9.00 3 87.37 12.58 7.26 14.40
-10.00 1 75.02 NC NC NC

In Vitro -4.00 1 19.16 NC NC NC
-4.48 3 18.13 11.18 6.45 61.6
-5.00 3 25.19 4.54 2.62 18.0
-5.48 2 67.65 NC NC NC
-6.00 3 71.48 4.09 2.36 5.7
-7.00 3 90.10 8.09 4.67 9.0
-8.00 3 92.16 5.60 3.23 6.1
-9.00 3 86.88 9.97 5.76 11.5
-10.00 3 91.13 9.94 5.74 10.9

WIL -4.00 3 15.39 1.74 1.01 11.33
-5.00 3 30.27 1.07 0.62 3.53
-5.30 3 45.51 2.53 1.46 5.56
-5.60 2 61.92 3.12 2.21 5.04
-6.00 3 78.63 3.43 1.98 4.36
-7.00 3 96.10 3.48 2.01 3.63
-8.00 3 95.68 3.59 2.07 3.75
-9.00 1 100.36 NC NC NC
-10.00 3 88.87 8.50 4.91 9.56

a. NC - value Not Calculated when n :;2.
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Table 18. Effect of Chrysin on Aromatase Activity (Percent of Control) by Overall
Task

-4.00
-4.48
-5.00
-5.30
-5.48
-5.60
-6.00
-6.30
-6.60
-7.00
-8.00
-9.00
-1000

4
1

4
3
1

3
4
1

1

4
4
3
3

20.84
18.13
27.05
41.24
67.65
57.19
70.22
82.17
64.93
89.73
91.23
91.54
85.01

4.41
NC
2.26
4.02
NC

4.46
7.89
NC
NC

6.36
4.33
7.65
8.72

2.20
NC
1.13
2.32
NC

2.57
3.95
NC
NC

3.18
2.16
4.41
5.04

21.1
NC
8.4
9.7
NC
7.8
11.2
NC
NC
7.1
4.7
8.4

10.3
a. Number of labs that conducted the assay at the cited reference chemical concentration. The replicate number varied

because three of four laboratories used the results from their first replicate to select concentrations to be used in
replicates 2 and 3 that were believed would better characterize the percent inhibition curve. RTI used the same
concentrations for all three replicates.

b. NC - Not Calculated. If the overall mean was calculated using an n ~2. then the sd, SEM, and %CV were not

calculated.
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3.8.4 Dicofol

The effect of increasing concentrations of dicofol on aromatase activity is reported by
laboratory in Table 19 and by overall task in Table 20. In addition, the results are graphically
presented by laboratory (individual replicates and average) and overall task in Figures 7 and 8.

After the first replicate was completed, the study directors from three of four laboratories
modified the dicofol concentrations selected for testing in replicates 2 and 3 (Table 19). In Vitro
used the same dicofol concentrations for all three replicates and may have done so based on
information from the previous work assignent. It is not clear why In Vitro's highest
concentration tested was 10-4 M, rather than iO-3 M. In general, the modifications involved
including additional mid-concentrations between 10-3 and iO-6 M, which replaced concentrations

at the low end, i.e.10-7 to 10-10 M (Rn, Battelle, and WIL) of the concentration range that was
tested in replicate 1.

For all four laboratories, increasing concentrations of dicofol decreased the activity of the
recombinant microsomal aromatase activity and the decrease was concentration-dependent
(Table 19). The shapes of the percent of control vs dicofol concentration curves were sigmoidal
(Figure 7). At a dicofol concentration of iO-3 M, aromatase inhibition was almost complete for
the three of four laboratories that tested at this concentration. The laboratory percent of control
value was 2 to 3 percent at 10-3 M. It is important to note that the curves for In Vitro did not
result in achieving activity that was a percent of control at the highest concentration tested, i.e.
the percent of control value at iO-4 M was 38 percent. In contrast, at a dicofol concentration of
approximately iO-7 M, there was little to no aromatase inhibition; the laboratory percent of
control values were approximately 90 percent or higher for all labs. The overall task mean ::
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SEM percent of control values at iO-3 and i 0-7 M were 2.65 :f 0.32 and 93.32 :f l.66 percent,
respectively (Table 20).

Assay precision values (% CV) at concentrations of iO-5 M or lower were equal to or less
than 1 a percent for all labs, whereas for concentrations higher than i 0-5 M the precision varied
widely, i.e. 1 to 30 percent (Table 19). The overall task assay precision ranged from 4 to l3
percent for those concentrations that were tested by 3 or more labs, except at concentrations of
iO-3 and 1 0-4 M where the % CV values were 21 and 33 percent, respectively (Table 20).

ryTable 19. Effect of Dicofol on Aromatase Activit Percent of Control by Laborato

RTI -3.00 3 2.32 0.12 0.07 5.09
-3.30 2 6.25 0.96 0.68 15.37
-3.60 2 12.42 0.15 0.10 1.19
-4.00 3 25.69 3.02 1.75 11.77
-5.00 3 76.12 3.24 1.87 4.25
-6.00 3 96.78 5.83 3.37 6.02
-7.00 3 95.64 4.90 2.83 5.12
-8.00 3 101.80 6.53 3.77 6.41
-9.00 1 98.19 Nca NC NC
-10.00 1 93.21 NC NC NC

Battelle -3.00 3 2.35 0.44 0.25 18.76
-4.00 3 16.54 0.72 0.42 4.37
-4.30 2 22.95 NC NC NC
-5.00 3 61.72 6.09 3.51 9.86
-6.00 3 92.58 9.20 5.31 9.94
-7.00 3 91.02 4.53 2.62 4.98
-8.00 3 94.43 3.14 1.81 3.32
-9.00 3 95.84 5.04 2.91 5.26
-10.00 1 93.55 NC NC NC

In Vitro -4.00 3 38.10 8.34 4.81 21.9
-4.48 3 47.10 14.21 8.21 30.2
-5.00 3 56.91 5.31 3.06 9.3
-6.00 3 87.98 2.24 1.29 2.5
-7.00 3 89.97 3.39 1.96 3.8
-8.00 3 85.46 6.76 3.90 7.9
-9.00 3 89.45 1.82 1.05 2.0
-10.00 3 91.58 3.53 2.04 3.9

WIL -3.00 3 3.29 0.64 0.37 19.48
-3.52 2 12.10 0.36 0.26 3.00
-4.00 3 27.92 3.01 1.74 10.77
-4.52 2 59.51 3.26 2.31 5.48
-5.00 3 69.51 2.60 1.50 3.74
-5.52 2 86.35 1.43 1.01 1.65
-6.00 3 94.72 2.00 1.16 2.11
-7.00 1 96.65 NC NC NC
-8.00 3 101.38 2.37 1.37 2.34
-9.00 1 103.12 NC NC NC
-1 0.00 1 102.13 NC NC NC

a. NC - value Not Calculated when n s2.
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Table 20. Effect of Dicofol on Aromatase Activity (Percent of Control) by Overall Task

-3.00 3 2.65 0.55 0.32 20.8
-3.30 1 6.25 NC NC NC
-3.52 1 12.10 NC NC NC
-3.60 1 12.42 NC NC NC
-4.00 4 27.06 8.85 4.43 32.7
-4.30 1 22.95 NC NC NC
-4.48 1 47.10 NC NC NC
-4.52 1 59.51 NC NC NC
-5.00 4 66.07 8.48 4.24 12.8
-5.52 1 86.35 NC NC NC
-6.00 4 93.02 3.77 1.88 4.1
-7.00 4 93.32 3.32 1.66 3.6
-8.00 4 95.77 7.66 3.83 8.0
-9.00 4 96.65 5.68 2.84 5.9
-10.00 4 95.12 4.75 2.38 5.0

a. Number of labs that conducted the assay at the cited reference chemical concentration. The replicate number varied
because each laboratory used the results from their first replicate to select concentrations to be used in replicates 2
and 3 that were believed would further (In Vitro) or better characterize the percent inhibition curve.

b. NC - Not Calculated. If the overall mean was calculated using an n ::2, then the sd, SEM, and %CV were not
calculated.
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3.8.5 Dibenz (a,h) anthracene

The effect of increasing concentrations of dibenz( a,h Janthracene on aromatase activity is
reported by laboratory in Table 21 and by overall task in Table 22. In addition, the results are
graphically presented by laboratory (individual replicates and average) and overall task in
Figures 9 and LO.

After the first replicate was completed, the study directors from three of four laboratories
did not make any modifications of the dibenz(a,hJanthracene concentrations selected for testing
in replicates 2 and 3 (Table 2l). In Vitro modified the replicate 1 concentrations tested by
deleting the 3.3 x 10-6 M concentration and adding a high-dilution concentration, i.e. 10-4 M.
Based on the replicate 1 results and the absence of any inhibition, the other laboratories
apparently didn't believe it was necessary to modify the replicate 1 concentrations.

F or all four laboratories, increasing concentrations of dibenz( a,h J anthracene did not
decrease the activity of the recombinant microsomal aromatase activity (Table 21). The shapes
of the percent of control vs dibenz( a,h Janthracene concentration curves approached a horizontal
line (Figure 9). At a dibenz(a,hJanthracene concentration of iO-4 M to ia-10M, there was no
indication of any aromatase inhibition. The overall task mean :I SEM percent of control values
at 10-4 and 10-10 M were 95.98 :I 3.83 and 96.49:1 4.24 percent, respectively (Table 22).

All labs had assay precision values (% CV) that were less than or equal to 9 percent for
those concentrations used in at least three replicates (Table 2l). The overall task assay precision
ranged from 5 to 9 percent for those concentrations that were tested by 3 or more labs (Table 22).
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Table 21. Effect of Dibenz(a,h)anthracene on Aromatase Activity (Percent of Control)
by Laboratory

RTI -4.00 3 93.49 4.34 2.51 4.64
-5.00 3 96.24 4.60 2.66 4.78
-6.00 3 94.46 3.78 2.18 4.00
-6.30 3 94.48 2.45 1.42 2.60
-7.00 3 95.72 5.10 2.95 5.33
-8.00 3 94.76 7.00 4.04 7.39
-9.00 3 96.30 2.13 1.23 2.22
-10.00 3 94.64 0.76 0.44 0.80

Battelle -4.00 3 106.44 4.51 2.60 4.24
-5.00 3 103.50 7.26 4.19 7.01
-6.00 3 106.03 8.37 4.83 7.89
-6.60 3 102.86 5.10 2.94 4.95
-7.00 3 101.57 6.97 4.02 6.86
-8.00 3 101.88 4.48 2.59 4.40
-9.00 3 102.11 5.70 3.29 5.58
-10.00 3 102.58 3.39 1.95 3.30

In Vitro -4.00 2 88.24 Nca NC NC
-4.48 3 89.56 1.52 0.88 1.7
-5.00 3 91.20 1.24 0.72 1.4
-5.48 1 94.50 NC NC NC
-6.00 3 89.80 1.26 0.73 1.4
-7.00 3 90.80 4.67 2.69 5.1
-8.00 3 89.93 3.51 2.03 3.9
-9.00 3 84.35 6.17 3.56 7.3
-10.00 3 85.26 3.50 2.02 4.1

WIL -4.00 3 95.75 2.09 1.21 2.18
-5.00 3 103.31 1.06 0.61 1.03
-5.30 3 104.28 1.44 0.83 1.38
-6.00 3 104.26 1.64 0.95 1.57
-7.00 3 95.06 8.21 4.74 8.63
-8.00 3 105.61 1.47 0.85 1.39
-9.00 3 103.93 0.85 0.49 0.82
-10.00 3 103.4 7 2.35 1.36 2.27

a. NC - Value Not Calculated when n ,.2.

Table 22. Effect of Dibenz(a,h)anthracene on Aromatase Activity (Percent of Control)
by Overall Task

-4.00
-4.48
-5.00
-5.30
-5.48
-6.00
-6.30
-6.60
-7.00
-8.00
-9.00
-10.00

4
1

4
1

1

4
1

1

4
4
4
4

95.98
89.56
98.56
104.28
94.50
98.64
94.48
102.86
95.79
98.05
96.67
96.49

7.65
NC
5.96
NC
NC

7.78
NC
NC

4.43
7.04
8.84
8.47

3.83
NC

2.98
NC
NC

3.89
NC
NC

2.21
3.52
4.42
4.24

8.0
NC
6.0
NC
NC
7.9
NC
NC
4.6
7.2
9.1
8.8

a. Number of labs that conducted the assay at the cited reference chemical concentration. The replicate number varied
because the concentrations selected by the laboratories for testing in the replicates differed in some instances.

b. NC - Not Calculated. If the overall mean was calculated using an n ";2, then the sd, SEM, and %CV were not

calculated.
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3.8.6 Econazole

The effect of increasing concentrations of econazole on aromatase activity is reported by
laboratory in Table 23 and by overall task in Table 24. In addition, the results are graphically
presented by laboratory (individual replicates and average) and overall task in Figures LL and L2.

After the first replicate was completed, the study directors from three of four laboratories
modified the econazole concentrations selected for testing in replicates 2 and 3 (Table 23). In
general, the modifications involved including additional mid-concentrations between LO-8 and

10- 10M, which replaced the concentrations ranging from LO-3 and i 0-5 M that were tested in
replicate 1. RTi used the same concentrations for all three replicates and tested between the
range of LO-6 M and 10-10 M, presumably because these were the concentrations found to be

optimal for W A 4-L6, Task 7. (RT! replaced the first replicate because it didn't show
concentration dependence.)

For all laboratories, increasing concentrations of econazole decreased the activity of the
recombinant aromatase activity and the decrease was concentration-dependent (Table 23). The
shapes of the percent of control vs. econazole concentration curves were sigmoidal (Figure LL).
However, the top portions of the curves (lowest inhibitor concentrations) were not clearly
defined to the extent of a well characterized plateau. Lower concentrations would have provided
further characterization. Even so, the curve was sufficiently defined to evaluate the effect of
econazole on aromatase activity. Less than or equal to 2 percent of the enzyme activity remained
at econazole concentrations of i 0-7 M. In contrast, at an econazole concentration of
approximately LO-1o M, there was little to no aromatase inhibition; the laboratory percent of
control values were approximately 90 percent or higher for all four labs. The overall task mean
:: SEM percent of control values at 10-7 and LO-1o M were 1.76:: 0.L7 and 94.2L :: 2.33 percent,

respectively (Table 24).
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The precision values (% CV) were less than or equal to approximately 20 percent at
::;;10-7 M (for those concentrations with at least three replicates), but at a concentration of iO-6 M
or higher the % CV values ranged from II to 998 (Table 23). The overall task assay precision
ranged from 5 to 19 percent for those concentrations that were tested by 3 or more labs, except at
concentrations ~l 0-5 M where the % CV values were very large (Table 24). The large
variability at the highest econazole concentrations tested were attributed to the small percentage
of enzyme activity remaining, thereby allowing small differences in remaining enzyme activity
to appear to vary widely when, in fact, the enzyme activity was virtually fully inhibited.

Table 23. Effect of Econazole on Aromatase Activity (Percent of Control) by
Laborato

RTI -6.00 3 0.26 0.04 0.02 13.59
-7.00 3 2.12 0.13 0.08 6.34
-8.00 3 17.61 1.30 0.75 7.38
-8.30 3 31.41 2.49 1.44 7.94
-9.00 3 73.59 2.13 1.23 2.89
-9.30 3 87.85 4.31 2.49 4.91
-9.60 3 93.78 1.98 1.14 2.11
-10.00 3 97.77 2.80 1.62 2.86

Battelle -3.00 1 0.14 Nca NC NC
-4.00 3 0.07 0.03 0.02 45.33
-5.00 3 -0.01 0.08 0.05 -998.02
-6.00 3 0.20 0.07 0.04 34.69
-7.00 3 1.79 0.26 0.15 14.79
-8.00 3 15.43 2.42 1.40 15.69
-8.60 2 49.15 NC NC NC
-9.00 3 68.20 10.73 6.19 15.73
-10.00 3 90.12 8.14 4.70 9.03

In Vitro -4.00 1 -0.01 NC NC NC
-4.48 1 -0.06 NC NC NC
-5.00 3 0.20 0.35 0.20 178.0
-6.00 3 0.25 0.17 0.10 69.0
-7.00 3 1.30 0.18 0.11 14.2
-8.00 3 12.92 2.52 1.46 19.5
-8.48 2 32.94 NC NC NC
-9.00 3 58.72 3.43 1.98 5.8
-9.48 2 84.05 NC NC NC
-10.00 3 90.26 6.85 3.95 7.6

WIL -3.00 1 0.01 NC NC NC
-4.00 1 0.00 NC NC NC
-5.00 3 0.04 0.03 0.02 89.54
-6.00 3 0.21 0.02 0.01 10.92
-7.00 3 1.83 0.11 0.06 5.96
-8.00 3 16.17 0.60 0.35 3.73
-8.52 2 43.76 3.26 2.30 7.44
-9.00 3 74.78 2.74 1.58 3.67
-9.52 2 94.03 2.72 1.92 2.89
-10.00 3 98.68 1.72 0.99 1.74

a. NC - value Not Calculated when n ,,2.
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Table 24. Effect of Econazole on Aromatase Activity (Percent of Control) by Overall
Task

-3.00
-4.00
-4.48
-5.00
-6.00
-7.00
-8.00
-8.30
-8.48
-8.52
-8.60
-9.00
-9.30
-9.48
-9.52
-9.60
-10.00

2
3
1

3
4
4
4
1

1

1

1

4
1

1

1

1

4

0.08
0.02
-0.06
0.08
0.23
1.76

15.53
31.41
32.94
43.76
49.15
68.82
87.85
84.05
94.03
93.78
94.21

NC
0.04
NC

0.11
0.03
0.34
1.96
NC
NC
NC
NC

7.32
NC
NC
NC
NC

4.65

NC
0.03
NC

0.06
0.01
0.17
1.96
NC
NC
NC
NC

3.66
NC
NC
NC
NC

2.33

NC
217.9

NC
143.1
12.8
19.3
12.6
NC
NC
NC
NC
10.6
NC
NC
NC
NC
4.9

a. Number of labs that conducted the assay at the cited reference chemical concentration. The replicate number varied
because three out of the four laboratories used the results from their first replicate to select concentrations to be
used in replicates 2 and 3 that were believed would better characterize the percent inhibition curve. RTI used the
same concentrations for all three replicates.

b. NC - Not Calculated. If the overall mean was calculated using an n ";2, then the sd, SEM, and %CV were not
calculated.
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3.8.7 Fenarimol

The effect of increasing concentrations of fenarimol on aromatase activity is reported by
laboratory in Table 25 and by overall task in Table 26. In addition, the results are graphically
presented by laboratory (individual replicates and average) and overall task in Figures 13 and 14.

After the first replicate was completed, the study directors from three of four laboratories
modified the fenarimol concentrations selected for testing in replicates 2 and 3 (Table 25). In
general, the modifications for these three laboratories involved including additional mid-
concentrations between iO-4 and 10-6 M, which replaced one to two of the concentrations from

1 0-8 to 10-10 M that were tested in replicate l. In Vitro tested the same concentrations for their

three replicates, starting at a concentration of 3.3 x 10-5 M. This starting concentration was
selected by In Vitro because they reported seeing visible precipitate at concentrations of 10-3 and
10-4 M. Also, In Vitro used the same concentrations as was used for W A 4-l6, Task 7, which
explains why no adjustments were made after the first replicate.

For all four laboratories, increasing concentrations of fenarimol decreased the activity of
the recombinant microsomal aromatase activity and the decrease was concentration-dependent
(Table 25). The shapes of the percent of control vs fenarimol concentration curves were
sigmoidal (Figure l3). At a fenarimol concentration of iO-3 M, aromatase inhibition was almost

complete; the laboratory percent of control values for RTI and Battelle were approximately 1
percent. For WIL, two of three replicates had percent of control values of approximately i
percent, but the low enzyme activity measured for the second replicate resulted in a higher
percent of control value at i 0-3 M, i.e. 23 percent, which resulted in an average percent of control
at this concentration of8 percent. For In Vitro at its highest concentration tested (3.3 x iO-5 M),

the percent of control value was 20 percent. In contrast, at a fenarimol concentration of
approximately 10-7 M, there was little to no aromatase inhibition; the laboratory percent of
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control values were greater than 90 percent for all labs. The overall task mean :: SEM percent of
control values at iO-3 and iO-7 M were 3.52:: 2.32 and 95.67:: 1.90 percent, respectively

(Table 26).

Table 25. Effect of Fenarimol on Aromatase Activity (Percent of Control) by Laboratory

RTI -3.00 3 0.95 0.08 0.05 8.38
-4.00 3 6.29 0.12 0.07 1.96
-4.60 2 19.64 0.48 0.34 2.44
-5.00 3 35.58 1.94 1.12 5.44
-5.30 2 49.42 0.70 0.49 1.41
-6.00 3 80.47 2.62 1.51 3.26
-7.00 3 90.28 1.74 1.00 1.93
-8.00 3 90.15 0.47 0.27 0.52
-9.00 1 91.26 NC. NC NC
-10.00 1 89.84 NC NC NC

Battelle -3.00 3 1.45 0.12 0.07 8.17
-4.00 3 5.66 0.10 0.06 1.84
-5.00 3 36.03 1.38 0.80 3.84
-5.60 2 68.00 NC NC NC
-6.00 3 81.88 0.73 0.42 0.89
-7.00 3 97.75 2.63 1.52 2.69
-8.00 3 100.56 0.30 0.17 0.30
-9.00 3 97.49 0.82 0.48 0.84
-10.00 1 99.01 NC NC NC

In Vitro -4.48 3 20.45 11.70 6.75 57.2
-5.00 3 32.23 4.13 2.38 12.8
-5.48 3 53.86 11.42 6.59 21.2
-6.00 3 79.07 9.25 5.34 11.7
-7.00 3 95.86 11.40 6.58 11.9
-8.00 3 94.10 14.22 8.21 15.1
-9.00 3 95.51 13.20 7.62 13.8
-10.00 3 94.54 10.39 6.00 11.0

WIL -3.00 3 8.16 12.69 7.33 155.58
-4.00 3 27.40 37.29 21.53 136.13
-4.52 2 55.70 49.79 35.21 89.40
-5.00 3 59.17 35.57 20.54 60.12
-5.52 2 81.53 20.60 14.57 25.27
-6.00 3 90.00 5.81 3.35 6.45
-7.00 3 98.80 3.41 1.97 3.45
-8.00 1 103.78 NC NC NC
-9.00 3 96.36 7.57 4.37 7.85
-10.00 1 98.95 NC NC NC

a. NC - value Not Calculated when n ~2.
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Table 26. Effect of Fenarimol on Aromatase Activity (Percent of Control) by Overall
Task

-3.00 3 3.52 4.03 2.32 114.4-4.00 3 13.12 12.37 7.14 94.3-4.48 1 20.45 NC NC NC-4.52 1 55.70 NC NC NC-4.60 1 19.64 NC NC NC-5.00 4 40.75 12.39 6.20 30.4-5.30 1 49.42 NC NC NC-5.48 1 53.86 NC NC NC-5.52 1 81.53 NC NC NC-5.60 1 68.00 NC NC NC-6.00 4 82.86 4.90 2.45 5.9-7.00 4 95.67 3.80 1.90 4.0-8.00 4 97.15 6.16 3.08 6.3-9.00 4 95.16 2.72 1.36 2.9-10.00 4 95.59 4.36 2.18 4.6
a. Number of labs that conducted the assay at the cited reference chemical concentration. The replicate number varied

because each laboratory used the results from their first replicate to select concentrations to be used in replicates 2 and 3
that were believed would further (In Vitro) or better characterize the percent inhibition curve.

b. NC - Not Calculated. If the overall mean was calculated using an n ::2, then the sd, SEM, and %CV were not calculated.
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RTI and Battelle had assay precision values (% CV) that were less than or equal to 8
percent for those concentrations used in at least three replicates. For In Vitro and WIL, % CV
values were less than or equal to l5 percent at concentrations of iO-6 M or less, whereas at higher
concentrations the precision varied widely, i.e. 13 to l56 percent (Table 26). The overall task
assay precision ranged from 3 to 30 percent for those concentrations that were tested by 3 or
more labs, except at a concentration of iO-3 and i 0-4 M where the % CV values were 1 14 and 94
percent, respectively (Table 26).

3.8.8 Ketoconazole

The effect of increasing concentrations ofketoconazole on aromatase activity is reported
by laboratory in Table 27 and by overall task in Table 28. In addition, the results are graphically
presented by laboratory (individual replicates and average) and overall task in Figures l5 and 16.

After the first replicate was completed, the study directors from all laboratories modified
the ketoconazole concentrations selected for testing in replicates 2 and 3 (Table 27). In general,
the modifications involved including additional mid-concentrations between 10-4 and iO-7 M,

which replaced the concentrations tested in replicate 1 from i 0-8 to 10-12 M, except for In Vitro
that replaced 3 x i 0-5 M. Battelle tested concentrations ranging from 10-5 M to iO-12 M rather
than i 0-4 M to i a-11M due to a miscalculation. The error was identified and corrected prior to
proceeding with replicates 2 and 3. The laboratories did not test over the planned concentration
range, i.e. 10-4 to 1 0-10 M, due to a miscommunication with the CR regarding the correct RC
blind number and its corresponding concentration.

For all four laboratories, increasing concentrations ofketoconazole decreased the activity
of the recombinant microsomal aromatase activity and the decrease was concentration-dependent
(Table 27). The shapes of the percent of control vs ketoconazole concentration curves wereDraft Report 51 June 2006



sigmoidal (Figure l5). At a ketoconazole concentration of iO-4 M, aromatase inhibition was

complete; the laboratory percent of control values ranged from 4 to 8 percent. In contrast, at a
ketoconazole concentration of approximately iO-7 M, there was little to no aromatase inhibition;
the laboratory percent of control values were greater than 92 percent for all labs. The overall
task mean :I SEM percent of control values at iO-4 and i 0-7 M were 6.01 :I 1.0l and 98.30 :I 2.l a
percent, respectively (Table 28).

RTI and Battelle had assay precision values (% CV) that were less than or equal to l2
percent for those concentrations used in at least three replicates. In Vitro and WIL had % CV
values that were less than 19 percent at concentrations of 1 0-5 M or less but at higher
concentrations the precision ranged from 25 to 32 percent (Table 27). The overall task assay
precision ranged from 1 to 8 percent for those concentrations that were tested by 3 or more labs,
except at concentrations of iO-4 and 1 0-5 M where the % CV values were 18 and 34 percent,
respectively (Table 28).
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Table 27. Effect of Ketoconazole on Aromatase Activity (Percent of Control) by
Laboratory

RTI -4.00 3 8.13 1.01 0.59 12.4 7
-4.30 2 14.60 0.39 0.28 2.67
-4.60 2 27.38 0.84 0.60 3.08
-5.00 3 45.54 2.02 1.17 4.44
-5.30 2 60.82 2.88 2.04 4.74
-6.00 3 86.61 1.48 0.85 1.70
-7.00 3 92.04 3.73 2.15 4.05
-8.00 3 96.45 1.86 1.07 1.93
-9.00 1 99.02 Nca NC NC

-10.00 1 94.84 NC NC NC
-11 .00 1 95.35 NC NC NC

Battelle -4.00 2 7.10 NC NC NC
-4.60 2 25.44 NC NC NC
-5.00 3 44.05 4.77 2.75 10.82
-5.30 2 63.44 NC NC NC
-5.60 2 79.55 NC NC NC
-6.00 3 87.96 7.29 4.21 8.29
-6.60 2 101.75 NC NC NC
-7.00 3 99.79 7.34 4.24 7.36
-8.00 1 91.26 NC NC NC
-9.00 1 95.64 NC NC NC

-10.00 1 94.72 NC NC NC
-11.00 1 94.49 NC NC NC
-12.00° 1 91.39 NC NC NC

In Vitro -4.00 3 3.59 0.91 0.52 25.4
-4.52 1 17.88 NC NC NC
-5.00 3 29.48 5.27 3.04 17.9
-5.48 2 37.41 NC NC NC
-6.00 3 87.88 9.76 5.64 11.1
-7.00 3 100.93 13.18 7.61 13.1
-8.00 3 94.99 11.61 6.70 12.2
-9.00 3 105.05 9.20 5.31 8.8

-1 0.00 3 102.94 10.59 6.12 10.3
WIL -4.00 3 5.20 1.30 0.75 25.04

-4.30 2 11.63 3.75 2.65 32.26
-5.00 3 40.30 6.22 3.59 15.44
-5.30 2 54.53 10.18 7.20 18.67
-6.00 3 86.48 4.96 2.87 5.74
-7.00 3 100.44 1.19 0.69 1.19
-8.00 3 102.87 0.57 0.33 0.55
-9.00 1 104.52 NC NC NC

-10.00 3 101.52 2.55 1.47 2.51
-11 .00 1 103.08 NC NC NC

a. NC - value Not Calculated when n ~2.

b. See text for an explanation for this dilution.
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Table 28. Effect of Ketoconazole on Aromatase Activity (Percent of Control) by
Overall Task

-4.00
-4.30
-4.52
-4.60
-5.00
-5.30
-5.48
-5.60
-6.00
-6.60
-7.00
-8.00
-9.00
-10.00
-11.00
-12.00

4
2
1

2
4
3
1

1

4
1

4
4
4
4
3
1

6.01
13.12
17.88
26.41
39.84
59.60
37.41
79.55
87.23
101.75
98.30
96.39
101.06
98.51
97.64
91.39

2.02
NC
NC
NC
7.25
4.58
NC
NC
0.80
NC
4.20
4.84
4.53
4.34
4.73
NC

1.01
NC
NC
NC
3.63
2.64
NC
NC
0.40
NC
2.10
2.42
2.26
2.17
2.73
NC

33.6
NC
NC
NC
18.2
7.7
NC
NC
0.9
NC
4.3
5.0
4.5
4.4
4.8
NC

a. Number of labs that conducted the assay at the cited reference chemical concentration. The replicate number varied
because each laboratory used the results from their first replicate to select concentrations to be used in replicates 2
and 3 that were believed would better characterize the percent inhibition curve.

b. NC - Not Calculated. If the overall mean was calculated using an n ~2, then the sd, SEM, and %CV were not
calculated.
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3.8.9 4-Nonylphenol

The effect of increasing concentrations of 4-nonylphenol on aromatase activity is
reported by laboratory in Table 29 and by overall task in Table 30. In addition, the results are
graphically presented by laboratory (individual replicates and average) and overall task in
Figures 17 and l8.
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Table 29. Effect of 4-Nonylphenol on Aromatase Activity (Percent of Control) by
L b ta ora a

RTI -3.00 3 0.10 0.01 0.01 13.72
-4.00 3 3.57 1.58 0.91 44.22
-4.30 2 20.67 0.90 0.64 4.37
-4.60 2 40.62 0.12 0.09 0.30
-5.00 3 85.47 1.61 0.93 1.89
-5.30 2 101.41 6.94 4.91 6.85
-6.00 3 101.14 3.60 2.08 3.55
-7.00 3 100.53 3.00 1.73 2.98
-8.00 1 93.65 NC NC NC
-9.00 1 98.57 NC NC NC
-10.00 1 102.63 NC NC NC

Battelle -3.00 3 0.78 0.25 0.15 32.10
-4.00 3 4.04 1.20 0.69 29.58
-4.30 2 10.84 NC NC NC
-4.60 2 35.75 NC NC NC
-5.00 3 78.70 7.40 4.27 9.40
-6.00 3 93.93 12.03 6.94 12.80
-7.00 3 95.99 6.62 3.82 6.90
-8.00 3 101.60 7.65 4.42 7.53
-9.00 1 106.82 NC NC NC
-10.00 1 105.53 NC NC NC

In Vitro -4.00 3 4.38 2.34 1.35 53.3
-4.48 3 27.11 8.09 4.67 29.8
-5.00 3 60.67 5.15 2.97 8.5
-6.00 3 95.01 0.81 0.47 0.9
-7.00 3 95.27 1.34 0.77 1.4
-8.00 3 91.21 3.63 2.10 4.0
-9.00 3 91.17 0.87 0.50 1.0
-10.00 3 90.00 5.55 3.20 6.2

WIL -3.00 3 0.13 0.04 0.02 31.39
-4.00 3 1.79 0.21 0.12 11.89
-4.30 2 12.15 2.56 1.81 21.09
-5.00 3 67.82 4.46 2.57 6.57
-6.00 3 98.02 2.77 1.60 2.83
-7.00 3 99.68 5.67 3.27 5.68
-8.00 3 99.04 5.13 2.96 5.18
-9.00 3 97.47 2.56 1.48 2.63
-10.00 1 97.65 NC NC NC

a. NC - value Not Calculated when n ::2.

Table 30. Effect of 4-Nonylphenol on Aromatase Activity (Percent of Control) by
Overall Task

-3.00 3 0.34 0.38 0.22 114.1-4.00 4 3.45 1.15 0.58 33.4-4.30 3 14.55 5.34 3.08 36.7-4.48 1 27.11 NC NC NC-4.60 2 38.19 NC NC NC-5.00 4 73.17 11.06 5.53 15.1-5.30 1 101.41 NC NC NC-6.00 4 97.03 3.24 1.62 3.3-7.00 4 97.87 2.62 1.31 2.7-8.00 4 96.38 4.78 2.39 5.0-9.00 4 98.51 6.43 3.21 6.5-10.00 4 98.95 6.80 3.40 6.9
a. Number of labs that conducted the assay at the cited reference chemical concentration. The replicate number varied because

each laboratory used the results from their first replicate to select concentrations to be used in replicates 2 and 3 that were
believed would further (In Vitro) or better characterize the percent inhibition curve.

b. NC - Not Calculated. If the overall mean was calculated using an n ::2, then the sd, SEM, and %CV were not calculated.
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After the first replicate was completed, the study directors from three of four laboratories
modified the 4-nonylphenol concentrations selected for testing in replicates 2 and 3 (Table 29).
In Vitro used the same concentrations for all three replicates and mistakenly did not test at a
concentration of iO-3 M. In general, the modifications involved including additional mid-
concentrations between iO-4 and iO-6 M. The concentration(s) that were replaced by these
modifications ranged from 1 0-8 to 1 a-10M.

For all four laboratories, increasing concentrations of 4-nonylphenol decreased the
activity of the recombinant aromatase activity and the decrease was concentration-dependent
(Table 29). The shapes of the percent of control vs 4-nonylphenol concentration curves were
sigmoidal (Figure l7). At a 4-nonylphenol concentration of 10-3 M, aromatase inhibition was

complete; the laboratory percent of control values were less than 1 percent for the three labs that
tested at this concentration. For In Vitro, the percent of control at the highest concentration
tested (10-4 M) was 4 percent. In contrast, at a 4-nonylphenol concentration of approximately 10-
6 M, there was little to no aromatase inhibition; the laboratory percent of control values were ;?

94 percent. The overall task mean :: SEM percent of control values at iO-3 and iO-6 M were 0.34
:: 0.22 and 97.03:: 1.62 percent, respectively (Table 30).

All labs have assay precision values (% CV) that were less than l3 percent for
concentrations less than or equal to 10-5 M and used in at least three replicates. The precision
varied widely at a concentration of i 0-3 M for three of four labs, i.e. l4 to 32 percent (In Vitro
did not test at this concentration, Table 29); and at a concentration of iO-4 M for all four labs, i.e.
12 to 53 percent of iO-4 M. The overall task assay precision ranged from 3 to l5 percent for
those concentrations that were tested by 3 or more labs, except at concentrations of 1 0-3, 10-4,
and 5 x iO-5 M where the % CV values were ll4, 33, and 37 percent, respectively (Table 30).
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3.8.10 Prochloraz

The effect of increasing concentrations of prochloraz on aromatase activity is reported by
laboratory in Table 31 and by overall task in Table 32. In addition, the results are graphically
presented by laboratory (individual replicates and average) and overall task in Figures 19 and 20.

After the first replicate was completed, the study directors from all four laboratories
modified the prochloraz concentrations selected for testing in latter replicates (Table 31). In
general, the modifications involved including additional mid-concentrations between 10-7 and
10-9 M, which replaced the concentrations of iO-3 and 10-4 M for RTI and WIL, whereas Battelle
replaced concentrations at 10-4 and ia-II M. Battelle tested concentrations ranging from 10-4 M
to 10-11 M rather than 10-3 M to iO-io M due to a miscalculation. The error was identified and

corrected prior to proceeding with replicates 2 and 3. In Vitro used the same concentrations for
the first two replicates, but for its last replicate, used a concentration of 3.3 x i 0-8 M rather than
what it used in the previous two replicates, i.e. 3.3 x 10-9 M. Changing the concentration after
the second rather than the first replicate was an unplanned change but was done so believing that
it might result in a more well-defined IC50.

For all four laboratories, increasing concentrations of prochloraz decreased the activity of
the recombinant microsomal aromatase activity and the decrease was concentration-dependent
(Table 3l). The shapes of the percent of control vs prochloraz concentration curves were
sigmoidal (Figure 19). At a prochloraz concentration of iO-6 M, aromatase inhibition was almost
complete; the laboratory percent of control values ranged from 2 to 3 percent for three ofthe
labs; the exception was WIL, which due to a low enzyme activity value for replicate 2 had a high
percent of control value for this one replicate, i.e. 53 percent, but values of approximately 3 to 4
percent for the other two replicates, thereby resulting in an average percent of control value of 20
percent. In contrast, at a prochloraz concentration of approximately 10-9 M, there was little to no
aromatase inhibition; the laboratory percent of control values were ~93 percent for all four labs.
The overall task mean :: SEM percent of control values at iO-6 and i 0-9 M were 7.26 :: 4.27 and
96.33 :: 2.77 percent, respectively (Table 32).

Assay precision values for prochloraz at concentrations ::10-6 M were less than 22
percent for three of four labs but at higher concentrations ranged from 13 to 134 percent (Table
31). For WIL, the % CV values were generally higher over the concentration range due to the
low enzyme activity for replicate 2, i.e. 1 to 156 percent. The overall task assay precision ranged
from 5 to II percent for concentrations ::10-8 M that were tested by 3 or more labs, whereas at

higher concentrations, the overall task assay precision ranged from 46 to l89 percent (Table 32).
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Table 31. Effect of Prochloraz on Aromatase Activity (Percent of Control) by
Laboratory

-4.00 1 -0.01 NC NC NC
-5.00 3 0.43 0.14 0.08 31.04
-6.00 3 3.35 0.21 0.12 6.26
-7.00 3 24.92 1.45 0.83 5.80
-7.60 2 53.79 1.34 0.95 2.49
-8.00 3 72.33 1.41 0.81 1.94
-8.30 2 83.06 2.72 1.92 3.28
-9.00 3 92.99 1.56 0.90 1.68
-10.00 3 94.24 2.45 1.42 2.60

Battelle -4.00 1 0.12 NC NC NC
-5.00 3 0.35 0.04 0.03 12.83
-6.00 3 3.32 0.48 0.28 14.54
-7.00 3 23.98 2.62 1.51 10.91
-7.60 2 57.80 NC NC NC
-8.00 3 73.97 5.12 2.96 6.92
-8.60 2 92.89 NC NC NC
-9.00 3 93.13 6.71 3.88 7.21
-10.00 3 97.66 1.12 0.65 1.15
-11.00" 1 100.41 NC NC NC

In Vitro -4.00 3 0.24 0.32 0.18 133.6
-5.00 3 0.41 0.12 0.07 29.4
-6.00 3 2.31 0.51 0.30 22.1
-7.00 3 18.81 2.20 1.27 11.7
-7.48 1 82.69 NC NC NC
-8.00 3 67.45 8.45 4.88 12.5
-8.48 2 87.75 NC NC NC
-9.00 3 94.62 13.09 7.56 13.8
-10.00 3 98.37 13.52 7.81 1.37

WIL -3.00 1 0.08 NC NC NC
-4.00 1 0.22 NC NC NC
-5.00 3 4.12 6.43 3.71 156.03
-6.00 3 20.05 28.60 16.51 142.65
-7.00 3 48.59 42.67 24.64 87.83
-7.52 2 76.98 31.32 22.15 40.69
-8.00 3 86.92 13.47 7.78 15.50
-8.52 2 100.92 5.95 4.21 5.89
-9.00 3 104.56 1.40 0.81 1.34
-10.00 3 104.79 4.51 2.60 4.30

a. NC - value Not Calculated when n :02.

b. See text for an explanation for this dilution.
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Table 32. Effect of Prochloraz on Aromatase Activity (Percent of Control) by Overall
Task

-3.00
-4.00
-5.00
-6.00
-7.00
-7.48
-7.52
-7.60
-8.00
-8.30
-8.48
-8.52
-8.60
-9.00
-10.00
-11.00

3 0.05 0.09 0.05 1778
4 2.64 4.99 2.49 188.7
4 1.33 1.86 0.93 140.3
4 7.26 8.54 4.27 117.7
4 29.08 13.28 6.64 45.7
1 82.69 NC NC NC
1 76.98 NC NC NC
2 55.80 NC NC NC
4 75.17 8.31 4.15 11.1
1 83.06 NC NC NC
1 87.75 NC NC NC
1 100.92 NC NC NC
1 92.89 NC NC NC
4 96.33 5.54 2.7 5.8
4 98.77 4.40 2.20 4.5
1 100.41 NC NC NC

a. Number of labs that conducted the assay at the cited reference chemical concentration. The replicate number varied
because each laboratory used the results from their first replicate to select concentrations to be used in replicates 2
and 3 that were believed would better characterize the percent inhibition curve. (In Vitro modified their
concentrations between replicates 3 and 4).

b. NC - Not Calculated. If the overall mean was calculated using an n ::2, then the sd, SEM, and %CV were not
calculated.

Draft Report 62 June 2006



110
100

~ 90

'8 80
U 70
'8 60

i :~
30
20
10
o
-10 -9

110

ë
100
90

~ 800
U 70
Õ 60

1: 50

~
40
30

a. 20
10
0
-10 -9 -8 -7 -6 -5 .4 .3

Iog(PCZ)

RTI

. Replcatø 1

. Repcate 2

. Repca 3

-8 -7 -6 -5
log(PCZJ

-4 -3

Prochloraz Replicates 1,2, and 3

100

g
90
80

i: 700
U 60
'õ 50
ë 40.,
:: 30
., 200.

10
0
-11 -10 -9 -8 -7 -6 -5

log IRC # 3)

. Replicate 1

.. Replicate 2

. Replicate 3

Average of Prochloraz Replicates 1,2, and 3

100 . Awrage of 3 Replicates
90
BO
70
60
50
41
30
20
10

o
-11 -10 -9 -8 -7 -6 .5 -4

log IRC # 3)

-4

Battelle
110 110
100 . Replicate 2 100 . Average

Õ 90 .i Replicate 3 '2
90

.. 80 80
ë 70 y Replicate 4 ë 700 80 0 60U

50
U

50
OS 40 OS 40
ë 30 ë 30

B
20 ai 20u
10 .. 10ai

lL 0 lL 0
-10 -10 -9 -6 -7 -6 -5 -4 -3 -10 -10.0 -7.5 -5.0 -2.5 0.0
-20 -20

Iog(M)Iog(M)

120
110

- 100
g 90
6 80
() 70-o

i

Figure 19.

Draft Report

In Vitro

. Rep~cate 1

Å Replicate 2

,. Replicate 3

10

.11 -10 -9 -8 -7 -6 -5 -4 -3 -2

lo (Prochloraz)

WIL

1

11

e 1
ë
8
õ
ë
8..
ai

Do

.11 .10 .9 -8 -7 -6 .5 -4 -3 .2

log (Prochloraz)

Individual Replicate and Average Prochloraz Inhibition Response Curves (percent
of control) by Laboratory

63 June 2006



o....
s:
o
(.
'Io..
s:
CI

~
CI
D.

-11 -10 -9 -8 -7 -6 -5 -4 -3

log(Prochloraz)

Figure 20. Overall Task Prochloraz Inhibition Response Curve (percent of control)

3.9 IC50 AND SLOPE DETERMINATION AND CURVE CLASSIFICATION

3.9.1 Laboratory ICso Values

Based on the curve-fit of the percent of control aromatase activity values across the
various number of concentrations for each reference chemical, the calculated IC50 values by
replicate and laboratory are summarized in Table 33.
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Table 33. Reference ChemicallC50 Values

1 4.656 4.969 4.22 4.1052 6.124 5.196 3.34 2.8213 4.920 6.972 4.10 5.745
Average 5.23 5.71 3.89 4.22Sd 0.78 1.10 0.48 1.47SEM 0.45 0.63 0.28 0.85== .=5.0... ~ == ==
1 no inhibition no irirllUllIurl no no inhibition
2 no inhibitiona no inhibitiona no inhibition no inhibition
3 no inhibition ~hibition.~=..=~ ~1 2.265 0.8299 2.19 3.0302 1.862 1.536 3.09 3.4723 2.415 2.066 3.79 3.713
Average 2.18 1.48 3.02 3.41Sd 0.29 0.62 0.80 0.35SEM 0.17 0.36 0.46 0.20%CV 13.1 ~ 10.2== ~..; .....1 no inhibition no inhibition no inhibition no inhibition i
2 no inhibitiona no inhibition no inhibitiona no inhibition
3 no inhibition no inhibitiona no inhibitiona no inhibition... .... .:.' .1 37.33 15.25 4.74 27.222 35.24 15.57 4.78 43.673 34.75 21.79 10.6 49.00
Mean 35.77 17.54 6.71 39.96Sd 1.37 3.69 3.37 11.35SEM 0.79 2.13 1.95 6.55% CV 3.8 21.0 50.3 28.4

. Econazole (i:fI)
1 0.002432 0.001901 0.00165 0.002268
2 0.002576 0.003049 0.00156 0.002314
3 0.002415 0.002226 0.00167 0.002551
Mean 0.00247 0.00239 0.00163 0.00238Sd 0.00009 0.00059 0.00006 0.00015
SEM 0.00005 0.00034 0.00003 0.00009% CV 3.6 24.7 3.6 6.4
. F~rlariniol (IlM) ..1 7.047 5.165 1.77 6.1782 6.039 5.626 4.83 150.53 6.053 5.454 4.76 7.718Mean 6.38 5.42 3.79 6.95Sd 0.58 0.23 1.75 1.09SEM 0.33 0.13 1.01 0.77% CV 9.1 4.3 46.1 15.7
. . K~(Qqohazole (IlM) == ;.1 8.017 17.12 4.64 7.272
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2 2.95 4.703
3 2.42 8.215
Mean 3.34 6.73
Sd 1.16 1.82
SEM 0.67 1.05
%CV 34.7 27.0

1 19.54 21.11 22.5 13.20
2 22.18 18.52 15.4 15.79
3 21.23 20.99 18.2 17.79
Mean 20.98 20.21 18.7 15.59
Sd 1.34 1.46 3.58 2.30
SEM 0.77 0.84 2.06 1.33
%CV 6.4 7.2 19.1 14.8

1 0.03475 0.02307 0.0189 0.0263
2 0.03258 0.03697 0.0206 0.9492*
3 0.03296 0.03749 0.0913 0.0305
Mean 0.0334 0.0325 0.0198 0.0284
Sd 0.0012 0.0082 0.0012 0.0030
SEM 0.0007 0.0047 0.0009 0.0021
%CV 3.5 25.2 6.1 10.5

a. Although a value was reported, the percent of control curve indicated that there was no inhibition.

For aminogluthetimide, the average:: SEM IC50 values for RTI, Battelle, In Vitro, and
WIL were 5.23 :: 0.45,5.71 :: 0.63,3.89:: 0.28, and 4.22:: 0.85 IlM, respectively. The percent
CV values were 15.0, 19.2, 12.3, and 34.7 percent, respectively. Only one of the laboratories
modified the concentrations tested after the first replicate, thereby suggesting that the initial
range of concentrations selected were adequate to characterize the curve. The overall task group
mean:: SEM IC50 value was 4.76:: 0.43 IlM and the percent CV was 17.9 percent.

For atrazine, the % of control curves for each replicate and all laboratories indicated that
no graded inhibition occurred, thereby precluding any determination of a valid IC50 value.
Although there were IC50 values determined for some of the laboratories, the Prism analysis for
these replicates indicated that the error associated with all of the parameter estimates was so
large that the results were considered unreliable. Thus, atrazine did not inhibit aromatase.

For chrysin, the average:: SEM IC50 values for RTI, Battelle, In Vitro, and WIL were
2.l8:: 0.l7, 1.48:: 0.36, 3.02:: 0.46, and 3.4l :: 0.20 IlM, respectively. The percent CV values
were 13.l, 42.0, 26.5, and 10.2 percent, respectively. The higher % CV values for Battelle and
In Vitro were attributed to the IC50 value obtained from one of the three replicates. For Battelle,

replicate 1 produced a relatively lower IC50 value, which was attributed to the lower
concentrations producing a higher level of inhibition that was not observed for replicates 2 and 3.
This is a good example of how the variability was increased by including the results from the
first replicate in the average. For In Vitro, replicate 3 produced a relatively higher IC50 value,
which was attrbuted to an oddly shaped % of control curve with a very steep slope, i.e. almost
perpendicular with the x-axis. It appears that the IC50 could be adequately estimated without
modifying the concentrations tested, although the data from WIL is the only laboratory that can

Draft Report 66 June 2006



be used to draw such a conclusion because of the issues addressed above for Battelle and In
Vitro, as well as the fact that RTI used the same concentrations for all three replicates. It is also
important to note that for all of the laboratories, the percent of control values at the highest
chrysin concentrations tested did not achieve a zero percent response. Rather, the overall task
average percent of control value achieved was approximately 2l percent. The overall task group
mean :: SEM IC50 value was 2.52 :: 0.43 IlM and the percent CV was 34.3 percent.

For dicofol, the average:: SEM IC50 values for RTI, Battelle, In Vitro, and WIL were
35.77:: 0.79, l7.54:: 2.13, 6.7l :: 1.95, and 39.96:: 6.55 IlM, respectively. The percent CV
values were 3.8, 21.0,50.3, and 28.4 percent, respectively. The higher % CV value for In Vitro
was attributed to the response curves for all three replicates. Unlike the other laboratories, the
percent of control values at the higher concentrations did not achieve a zero percent response for
In Vitro, presumably because they didn't test at 1 a-3M, like the other labs. Not only was there a
larger measure of varability in the IC50 value, but it was also several fold lower than what was
estimated by the other laboratories. It is unclear why In Vitro's results differed at the higher
concentrations tested. The results from the other laboratories indicate that the IC50 can be
precisely estimated using the replicate i starting concentrations. However, the results also
indicated that modifications to the replicate 1 concentrations tested did improve the
characterization of the steep portion of the inhibition curve and IC50 estimate. The overall task
group mean:: SEM IC50 value was 25.00:: 7.80 IlM and the percent CV was 62.4 percent.

For dibenz(a,hJanthracene, the % of control curves for each replicate and all laboratories
indicated that no graded inhibition occurred, thereby precluding any determination of a valid IC50
value. Although there were IC50 values determined for some of the laboratories, the Prism
analysis for these replicates indicated that the error associated with all ofthe parameter estimates
was so large that the results were considered unreliable. Thus, dibenz( a,h Janthracene did not

inhibit aromatase.

For econazole, the average:: SEM IC50 values for RTI, Battelle, In Vitro, and WIL were
2.47:: 0.05, 2.39:: 0.34, 1.63 :: 0.03, and 2.38:: 0.09 nM, respectively. The percent CV values
were 3.6, 24.7,3.6, and 6.4 percent, respectively. Only Battelle's IC50 estimate had a relative

low measure of precision (% CV). However, a review of Battelle's % of control curves indicated
that there wasn't a replicate that was disparate from the others; rather, the three replicates simply
varied to the extent determined. The high precision measured by RTI may be attributed to using
information from the previous work assignent in determining the concentrations tested (see
percent of control results). However, In Vitro and WIL modified their concentrations after
replicate 1 and stil achieved a measure of precision that approximated 4 to 6 percent, thereby
indicating that a high degree of precision was still attainable by following the study design. The
overall task group mean :: SEM IC50 value was 2.22 :: 0.20 nM and the percent CV was l7.9
percent.

For fenarimol, the average:: SEM IC50 values for RTI, Battelle, In Vitro, and WIL were
6.38:: 0.33, 5.42:: 0.13,3.79:: 1.0l, and 6.95:: 0.77 IlM, respectively. The percent CV values

were 9.l, 4.3, 46.1, and l5.7 percent, respectively. The average reported for WIL was based on
results only from replicates 1 and 3 because WIL's percent of control curve for replicate 2 was
determined using an aberrant full enzyme activity control value, which resulted in an IC50 value
of l50.5 (average:: SEM, % CV, n = 54.80:: 47.85 IlM, l51.3 %,3). The higher % CV value
for In Vitro was attributed to the IC50 value obtained from replicate 1, which did not have % of
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control values that approached a or 100 percent at the higher and lower concentrations.
Although In Vitro did not modify their concentrations after replicate l, the % of control values
obtained for replicates 2 and 3 resulted in responses that were much closer to a and lOa percent,
thereby resulting in better curves and parameter estimates. The results from RTI and Battelle
indicated that the IC50 could be precisely estimated using the replicate 1 starting concentrations.
However, these two labs also showed that modifications to the replicate i concentrations tested
did improve the characterization of the % of control curve and IC50 estimate. The overall task
group mean:l SEM IC50 value was 5.63 :l 0.69 ¡.M and the percent CV was 24.6 percent.

For ketoconazole, the average:l SEM IC50 values for RTI, Battelle, In Vitro, and WIL
were 9.38:l 0.73, 11.07:l 3.03, 3.34:l 0.67, and 6.73 :l 1.05 ¡.M, respectively. The percent CV
values were 13.5,47.5,34.7, and 27.0 percent, respectively. In general, the precision was low
for most of the laboratories (RTI was the exception). The higher % CV values for Battelle and
In Vitro were attributed to the IC50 value obtained from replicate 1. Modifications to the
concentrations tested by Battelle and In Vitro after replicate 1 resulted in IC50 values that were in
better agreement with subsequent estimates and, for Battelle, estimates by RTI and WIL. The
results from RTI and WIL indicate that the IC50 could be precisely estimated using the replicate 1
staring concentrations. However, RTI and Battelle showed that modifications to the replicate 1
concentrations tested did improve the characterization of the steep portion of the inhibition curve
and IC50 estimate. The overall task group mean :l SEM IC50 value was 7.63 :l l.69 ¡.M and the
percent CV was 44.2 percent.

For 4-nonylphenol, the average:l SEM IC50 values for RTI, Battelle, In Vitro, and WIL
were 20.98 :l 0.77, 20.2l :l 0.84, l8.7:l 2.06, and l5.59:l 1.33 ¡.M, respectively. The percent
CV values were 6.4, 7.2, 19.1, and l4.8 percent, respectively. A review ofthe % of control
curves for each laboratory indicated that there were no overt aberrant curves. Modifications to
the concentrations tested replicate 1 did not appreciably alter the initially estimated IC50 values.
The results from all of the laboratories indicated that the IC50 could be precisely estimated using
the replicate 1 starting concentrations. The overall task group mean:l SEM IC50 value was l8.87
:l l.l9 ¡.M and the percent CV was 12.6 percent.

For prochloraz, the average:l SEM IC50 values for RTI, Battelle, In Vitro, and WIL were
0.0334:l 0.0007, 0.0325 :l 0.0047,0.0198 :l 0.0009, and 0.0284:l 0.0021 ¡.M, respectively. The
percent CV values were 3.5, 25.2, 6.1, and LO.5 percent, respectively. The average reported for
In Vitro and WIL were based on results from only 2 of3 replicates because In Vitro's third
replicate (replicate 4) had a very skewed % of control curve and WIL's % of control curve for
replicate 2 was determined using an aberrant full enzyme activity control value. If all three
replicates were used, then the average:l SEM and % CV for In Vitro were 0.0436:l 0.0239 ¡.M
and 94.8 % and for WIL were 0.3353 :l 0.3069 ¡.M and 158.5 %. The slightly higher % CV
value for Battelle was attributed to the IC50 value obtained from replicate l. The results from all
the labs indicate that the IC50 could be precisely estimated using the replicate 1 starting
concentrations. However, the results also showed that modifications to the replicate 1
concentrations, as was made by Battelle, could improve the characterization of the steep portion
of the inhibition curve and IC50 estimate. The overall task group mean :l SEM IC50 value was
0.0285 :l 0.0031 ¡.M and the percent CV was 2l.9 percent (does not include the aberrant values
for In Vitro and WIL).
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3.9.2 Laboratory Slope Values

The slope values by replicate and laboratory are summarized in Table 34 for each
reference chemicaL.

Table 34. Reference Chemical Slope Values

1 -0.8562 -0.9977 -0.9324 -0.9349
2 -1.020 -0.9779 -0.8409 -1.0425
3 -1.056 -0.9826 -1.010 -0.9907
Averaqe -0.9774 -0.9861 -0.9278 -0.9894
sd 0.1065 0.0103 0.0846 0.0538
SEM 0.0615 0.0060 0.0489 0.0311
%CV 10.9 1.0 9.1 5.4

1 no inhibition no inhibition no inhibition no inhibition
2 no inhibitiona no inhibitiona no inhibition no inhibition
3 no inhibition no inhibitiona no inhi==no inhib=.' ....:: .

. . ~
1 -1 .295 -1 .426 -1.691 -1 .1072
2 -1.321 -0.8334 -0.8879 -1 . 1553
3 -1 .298 -1.145 -15.72° -1.4316
Average -1.305 -1 .135 -6.100 -1.231
sd 0.014 0.296 8.341 0.175
SEM 0.008 0.171 4.816 0.101
%CV 1.1 26.1 136.7 14.2I . I!ibenzra,h)i;nthracene . .

.

1 no inhibition no inhibition No inhibition no inhibition
2 no inhibitiona no inhibition No inhibitiona no inhibition
3 no inhibition no inhibitiona No inhibitiona no inhibition

.
. . u~ .... .

1 -1.159 -1.246 -1 .664 -0.7327
2 -0.8375 -0.8659 -2.236 -0.7303
3 -0.9354 -1.321 -2.570 -0.7148
Mean -0.9773 -1.1443 -2.1567 -0.7259
sd 0.1648 0.2440 0.4582 0.0097
SEM 0.0951 0.1409 0.2645 0.0056
%CV 16.9 21.3 21.2 1.3

.Econazole
.

,

1 -1.216 -1.046 -0.9904 -1.1489
2 -1.176 -1.297 -1.080 -1.1875
3 -1.043 -1.112 -0.9838 -1.2174
Mean -1 .1450 -1.1517 -1.0181 -1 .1846
sd 0.0906 0.1301 0.0537 0.0343
SEM 0.0523 0.0751 0.0310 0.0198
%CV 7.9 11.3 5.3 2.9

. Fenarimol .
.

1 -1.041 -0.9738 -2.269° -1.0523
2 -1.049 -0.9460 -0.9373 -1 .4869
3 -0.9949 -0.9191 -0.9985 -1.0769
Mean -1.0283 -0.9463 -1.4016 -1.2054
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1 -1.036 -0.8087 -1 .1 08 -0.8992
2 -0.9035 -1.009 -1.364 -0.9173
3 -0.9384 -0.8902 -1 .491 -0.9315
Mean -0.9593 -0.9026 -1.3210 -0.9160
sd 0.0687 0.1007 0.1951 0.0162
SEM 0.0397 0.0582 0.1126 0.0093
%CV 7.2 11.2 14.8 1.8

1 -2.588 -2.014 -1.039
2 -2.018 -2.096 -1.622 -1.8805
3 -2.186 -2.112 -1.520 -1.7222
Mean -2.264 -2.074 -1.394 -1.8823
sd 0.2929 0.0526 0.3114 0.1610
SEM 0.1691 0.0304 0.1798 0.0930
%CV 12.9 2.5 22.3 8.6

1 -0.9214 -0.9271 -0.9053 -0.9744
2 -0.9868 -1.101 -1.012 -1.2731
3 -0.9968 -1.021 -12.77 -1.0019
Mean -0.9683 -1.016 -4.896 -1.0831
sd 0.0410 0.0870 6.819 0.1651
SEM 0.0236 0.0503 3.937 0.0953
%CV 4.2 8.6 139.3 15.2

a. Although a value was reported, the percent of control curve indicated that there was no inhibition.

b. Considered an aberrant value. See text for results without the value included.

For amino glutethimide, the average :l SEM slope values for RTI, Battelle, In Vitro, and
WIL were -0.9774:l 0.06l5, -0.9861 :l 0.0060, -0.9278:l 0.0489, and -0.9894:l 0.03l1,
respectively. The percent CV values were 10.9, 1.0,9.1, and 5.4 percent, respectively. Only one
of the laboratories modified the concentrations tested after the first replicate, thereby suggesting
that the initial range of concentrations selected were adequate to characterize the curve. The
slopes of the curves were determined with a high degree of precision for all laboratories. The
overall task group mean:l SEM slope value was -0.9702:l 0.0144 and the percent CV was 3.0
percent.

For atrazine, the % of control curves had no valid measurable slopes. For the most par,
the cures appeared as horizontal lines. There was no indication that any inhibition of aromatase
by atrazine occurred.

For chrysin, the average :l SEM slope values for RTI, Battelle, In Vitro, and WIL were
-1.305:l 0.008, -1.135:l 0.l71, -1.289:l 0.402, and -1.23l :l 0.101, respectively. The percent

CV values were 1.l, 26.1, 44.0, and 14.2 percent, respectively. The higher % CV value for
Battelle was attributed to the shape of the replicate 1 curve, which did not produce a full
response at the low and high concentrations. As for In Vitro, the values reported above were
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calculated only using replicates i and 2 because the shape of the curve for the last replicate was
very skewed, i.e. the slope was virtually perpendicular to the x-axis. If all three replicates were
used, then the average :l SEM slope and % CV values for In Vitro were -6.1 00 :l 4.8l6 and 136.7
percent. The relatively high degree of precision achieved by RTI was attributed to their use of
the same concentrations for all three replicates. Regardless, it appears that the slope of the curve
was precisely determined over the concentration range tested. The overall task group mean ::
SEM slope value was -1.240:: 0.038 and the percent CV was 6.2 percent. (Note: overall values
do not include the aberrant value for In Vitro.)

For dicofol, the average :: SEM slope values for RTI, Battelle, In Vitro, and WIL were
-0.9773:l 0.095l, -1.l443:l 0.l409, -2.l567:: 0.2645, and -0.7259:: 0.0056, respectively. The

percent CV values were l6.9, 21.3, 21.2, and 1.3 percent, respectively. The shapes ofthe curves
were similar for RTI, Battelle, and WIL but dissimilar for In Vitro in that the higher
concentrations did not result in a a percent response for any of the replicates. This finding led to
a steeper slope estimate for In Vitro than for the other laboratories. Although three of the four
laboratories modified the concentrations tested after replicate 1, there wasn't an obvious
improvement in characterizing the curve or estimating the slope. Thus, the initial concentrations
tested were adequate in providing this information. The overall task group mean :: SEM slope
value was -l.25ll :l 0.3139 and the percent CV was 50.2 percent.

For dibenz(a,h)anthracene, the % of control curves had no valid measurable slopes. For
the most part, the curves appeared as horizontal lines. There was no indication that any
inhibition of aromatase by dibenz( a,h) anthracene occurred.

For econazole, the average:: SEM slope values for RTI, Battelle, In Vitro, and WIL were
-1.l450:: 0.0523, -1.l5l7 :: 0.0751, -1.018l :l 0.0310, and -1.l846 :: 0.0198, respectively. The

percent CV values were 7.9, 11.3, 5.3, and 2.9 percent, respectively. The replicates for a given
lab and between labs were in close agreement. Modifications to concentrations or lack thereof
did not seem to have any affect on being able to characterize the curve or estimate the slope
values. The overall task group mean:: SEM slope value was -l.1248 :l 0.0366 and the percent
CV was 6.5 percent.

For fenarimol, the average:: SEM slope values for RTI, Battelle, In Vitro, and WIL were
-1.0283:l 0.OL69, -0.9463:: 0.0158, -l.40l6:l 0.4341, and -1.2054:l 0.1409, respectively. The

percent CV values were 2.8, 2.9, 53.6, and 20.3 percent, respectively. The low precision for In
Vitro was attributed to the curve for replicate 1, which did not have a and lOa percent of control
responses at the high and low concentrations like were achieved for replicates 2 and 3 (same
concentrations were tested for all three replicates). Although the precision for WIL was
relatively high, the relatively slightly lower precision was attributed to the results from replicate
2, which had a low full enzyme activity control value and shifted the curve to the right. Since
the shape of the curve was very similar to the other two replicates, the aberrant full enzyme
activity value had a greater affect on the IC50 value than on the slope. For RTI and Battelle,
modifications to concentrations after replicate 1 did not seem to result in any appreciable
improvement on estimating the slope values, thereby indicating that the initial concentrations
tested produced a reliable estimate of the parameter. The overall task group mean :l SEM slope
value was -1.1454:l O.lOll and the percent CV was 17.6 percent.
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For ketoconazole, the average :i SEM slope values for RTI, Battelle, In Vitro, and WIL
were -0.9593:i 0.0397, -0.9026:i 0.0582, -1.3210:i 0.1126, and -0.9l60:i 0.0093, respectively.
The percent CV values were 7.2, ll.2, l4.8, and 1.8 percent, respectively. The replicates for a
given lab and between labs were in close agreement. Modifications to concentrations did not
seem to result in any appreciable improvement on estimating the slope values, thereby indicating
that the initial concentrations tested produced a reliable estimate ofthe parameter. The overall
task group mean:i SEM slope value was -1.0247:i 0.0995 and the percent CV was 19.4 percent.

For 4-nonylphenol, the average :i SEM slope values for RTI, Battelle, In Vitro, and WIL
were -2.264 :i 0.l69l, -2.0740 :i 0.0304, -1.394 :i 0.l798, and -1.8823 :i 0.0930, respectively.

The percent CV values were 12.9, 2.5, 22.3, and 8.6 percent, respectively. The replicates for a
given lab and between labs were in close agreement. Modifications to concentrations or lack
thereof did not seem to to result in any appreciable improvement on estimating the slope values,
thereby indicating that the initial concentrations tested produced a reliable estimate of the
parameter. The overall task group mean:i SEM slope value was -1.9035 :i 0.1870 and the
percent CV was 19.6 percent.

For prochloraz, the average :i SEM slope values for RTI, Battelle, In Vitro, and WIL
were -0.9683:i 0.0236, -1.0l6:i 0.0503, -0.9587:i 0.0534 and -1.083l :i 0.0953, respectively.
The percent CV values were 4.2,8.6, 7.9, and l5.2 percent, respectively. For In Vitro, the values
reported above were calculated only using replicates land 2 because the shape of the curve for
the third replicate was very skewed, i.e. the slope was virtually perpendicular to the x-axis. If all
three replicates were used, then the average :i SEM slope and % CV values for In Vitro were
-4.896:i 3.937 and 139.3 percent. Although the precision for WIL was relatively high, the
relatively slighty lower precision was attributed to the results from replicate 2, which had a low
full enzyme activity control value and shifted the curve to the right. Since the shape of the cure
was very similar to the other two replicates, the aberrant full enzyme activity value had a greater
affect on the IC50 value than on the slope. For RTI and Battelle, modifications to concentrations
after replicate 1 did not seem to result in any appreciable improvement on estimating the slope
values, thereby indicating that the initial concentrations tested produced a reliable estimate of the
parameter. The overall task group mean :i SEM slope value was -l.0066 :i 0.0569 and the
percent CV was 5.7 percent.

3.9.3 Reference Chemical Response Classifications

All four laboratories characterized the reference chemicals as "Complete (C)oo inhibitors,
except for atrazine and dibenz(a,h)anthracene, which were classified as non-inhibitors.

3.10 INTRALABORATORY STATISTICAL ANALYSIS

The intralaboratory analyses from each laboratory for background activity, full enzyme
activity, and negative and positive controls, IC50s, and slopes are provided in the appendices of
the individual laboratory reports, which can be found in their entirety in the appendices of this
overall report. Due to the integrated manner in which the intralaboratory statistical analysis
reports were presented, as well as the interrelationships among the endpoints, it was decided to
present the salient information from the intralaboratory statistical analysis reports in a single
section rather than attempt to extract information about individual endpoints and incorporate
them into their previously presented respective sections.
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3.10.1 RTllntralaboratory Statistical Analysis

The full statistical analysis report and corresponding tables and graphs can be found in
the appendices of the RTI report. Since the RTI report did not include a summary of the
intralaboratory statistical analysis results, Battelle prepared the following summary from the
information that was presented by RTI:

Concentration response relations could not be determined for dibenz(a,h)anthracene and
for atrazine due to the low aromatase inhibition. These two chemicals were categorized as
non-inhibitors. Among the other eight chemicals, the estimated logioIC50s were: -8.60 for
econazole, -7.48 for prochloraz, -6.28 for amino glutethimide, and from -5.66 to -4.03 for
the remainder. Thus econazole, prochloraz, and to a lesser extent amino glutethimide
were relatively strong inhibitors. The most negative slope was observed for 4-
nonylphenol (-2.26). The slopes for the other chemicals were about - 1.0. The bottom
thresholds were close to zero, except for chrysin (22.58). The top thresholds were about
91 to 100 for all eight chemicals. There was little variance in the IC50, slope, top and
bottom estimates over the three replicates for any of the eight chemicals for which
concentration response relations were fitted.

Aromatase activity decreased significantly between the beginnings and the ends of
replicates for the full enzyme activity, the negative, and the positive controls.

3.10.2 Battelle Intralaboratory Statistical Analysis

The full statistical analysis report and corresponding tables and graphs can be found in
the appendices of the Battelle report. The following information was taken from the Summary
and Conclusion section of the statistical analysis report.

Dibenz(a,h)anthracene and atrazine were non-inhibitors. For dibenz(a,h) anthracene all
responses were above 90 percent of control. For atrazine all but two responses were above 80
percent of control. The other two responses were at 78.65 and 77.95 percent of control.

For chrysin the low threshold of responses was in the range of 18 percent to 26 percent.

Among the four parameters, the top parameter had the most replicate-to-replicate
variation. The other three parameters had replicate-to-replicate variation that was small or close
to zero.

The overall standard errors of the mean of the weighted average estimates of the log) oIC50
and the slope were close to zero. For 4-nonylphenol - slope; chrysin -logioIC50 and slope; and
dicofol - slope; the standard errors were several times larger than for the other chemicals.

For the full enzyme activity, positive, and negative 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.
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For all the control types, the control averages did not differ significantly across chemicals
and the portion effects (i.e. end minus beginning) did not differ significantly across chemicals.

For econazole the variation in replicate 1 for the full enzyme activity controls, the
positive controls, and the negative controls was substantially larger and out of line with that for
any replicate for all the chemicals.

For the positive control the majority of variation was from replicate-to-replicate within
chemicals.

There is some ambiguity in the loglOIC50 estimate. The "logloIC50" concentration in fact
corresponds to the (B+ T)/2 percentile, which for some chemicals (e.g. chrysin) deviate
somewhat from 50 percent. Such variation in percent inhibition can inflate the replicate-to-
replicate variation among the loglOIC50 estimates. An alternative (nonstandard) parameterization
of the model might be adopted in which the "logloIC50" concentration corresponds to the 50
percentile, irrespective of the top and bottom thresholds.

3.10.3 In Vitro Intralaboratory Statistical Analysis

The full statistical analysis report and corresponding tables and graphs can be found in
the appendices of the In Vitro report. The following information was taken from the Summary
and Conclusion section of the statistical analysis report.

Dibenz(a,hJanthracene and atrazine were non-inhibitors. For dibenz(a,hJanthracene all
responses but one (59.4 percent) were above 79 percent of control. For atrazine all responses
were above 80 percent of control.

Among the four concentration response curve parameters the top threshold had the most
replicate-to-replicate variation within chemicals.

For most of the reference chemicals there was considerable replicate-to-replicate
variation within chemicals for at least some of the concentration response curve parameters:

· Aminoglutethimide - Top

· Ketoconazole - Top

. Prochloraz - Top, IC50, Slope

. Fenarimol- Bottom, Top

. Econazole - Top

. Chrysin - Bottom, Top, Slope

. Dicofol - Bottom, Top

For dicofol the bottom threshold was in the range 28 percent to 50 percent.

The overall standard errors of the mean of the weighted average estimates of the logioIC50
and the slope were small.

For the full enzyme activity controls the differences between the beginning and the end
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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.

For the negative control the differences between the beginning and the end portions,
when averaged across replicates, approached significance (p=0.054). The end portion was
significantly 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.

For the background activity controls and the positive controls the differences between the
beginning and the end portions, when averaged across replicates, were not significant.

For all control types the average control results did not vary significantly across
chemicals. The portion effects within chemicals also did not vary significantly across chemicals

There is some ambiguity in the 10glOIC50 estimate. The "logloIC50" concentration in fact
corresponds to the (B+T)/2 percentile, which for some chemicals (e.g. fenarimol- (B+T)/2 =
58.l, 45.5, 55.7) deviate somewhat from 50 percent. Such variation in percent inhibition can
inflate the replicate-to-replicate variation among the logioIC50 estimates. An alternative
(nonstandard) parameterization of the model might be adopted in which the "logloIC50"
concentration corresponds to the 50 percentile, irrespective ofthe top and bottom thresholds.

Variation in aromatase activity during 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 inhibition 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 reference chemical concentrations. If the 24 tubes (8
inhibitor 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.

3.10.4 WIL Intralaboratory Statistical Analysis

The full statistical analysis report and corresponding tables and graphs can be found in
the appendices of the WIL report. Since the WIL report did not include a summary of the
intralaboratory statistical analysis results, Battelle prepared the following summary from the
information that was presented by WIL:

Concentration response relations could not be determined for dibenz(a,h) anthracene and
atrazine due to their low aromatase inhibition. Econazole, prochloraz, and ketoconazole
were relatively strong inhibitors. The estimated logioIC50s for these chemicals were -8.63

for econazole, -7.04 for prochloraz, and -6.39 for ketoconazole. For the other chemicals
the logioIC50s ranged from -5.48 to -4.19. The most negative slope was observed for 4-
nonylphenol (-1.87) and the least negative slope was observed for dicofol (-0.73). The
slopes for the other chemicals were distributed around -1.0. Chrysin had a relatively high
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bottom threshold, l2.79. For the other chemicals the bottom thresholds varied between
-6.00 and 5.73. The top thresholds ranged from 94.l9 to l06.25.

Prochloraz showed some variation among the three replicates for the logioIC50 and the
bottom threshold parameters. Fenarimol showed some varation among the three
replicates for the logloIC50, the top threshold, and the bottom threshold parameters. For
the other chemicals there was little variation in the IC50, slope, top and bottom threshold
parameter estimates over the three replicates.

Aromatase activity decreased significantly between the beginnings and the ends of
replicates for the full enzyme activity, the negative, and the positive controls.

3.11 INTERLABORATORY STATISTICAL ANALYSIS

3.11.1 Concentration Response Relations: IOQ10ICso, 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 35 displays the estimated loglOIC50 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 2l through 36. 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 logioIC50 and the slope
parameters are also presented in Table 35.

Table 36 displays the within laboratory variances and their associated degrees of freedom
for each laboratory for the logioIC50 and the slope parameters2. These are the squares of the
within laboratory standard errors associated with the estimated parameter values. Table 36 also
displays the laboratory-to-Iaboratory 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 35 were calculated for the interlaboratoiy analysis based on the least squares

means, standard errors, and degrees of freedom reported in the intra laboratory analyses within each laboratory. The
confidence intervals in Table 35 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 36) 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 the appendix of
the Interlaboratory Statistical Analysis Report (Appendix E ofthe overall report). Notice that
CV was not calculated for the bottom parameter since its distribution straddles zero.

The estimates for logioIC50 (Table 35) were generally 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 36). The CVs for the IC50 were 39.5 percent for ketoconazole, 70.6 percent for dicofol,
26.9 percent for chrysin, 29.2 for prochloraz, and between ll.4 and 18.3 percent for the other
chemicals (Table 35). All the CVs exceeded 10 percent.

The slope estimates (Table 35) 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 24) and dicofol (Figue 36) and were less negative than
those for the other three laboratories for 4-nonylphenol (Figure 28) and econazole (Figure 32).
The slope CVs were 28.l percent for dicofol, 14.5 percent for 4-nonylphenol, 7.4 percent for
econazole, and less than 6.l percent for the other five chemicals (Table 35). The ratios of the
among laboratory variance to the pooled within laboratory variance were 2.5 or less for all ofthe
chemicals (Table 36).

The estimates for the top thresholds vared between 85 and ILL 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 (1LO.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. The
ratios of the among laboratory variances to the pooled within laboratory variance ratios were 7.L
for amino glutethimide and 3.9 or less for the other seven chemicals.

The estimated bottom thresholds were between approximately -2.5 and 11 for all
chemicals except for chrysin and dicofol. The bottom thresholds were between 12.8 and 22.6
percent for chrysin, and consistent among laboratories. In Vitro had a bottom threshold of 4 1.1
percent for dicofol, 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. The ratios of the among laboratory variances to the pooled within laboratory
variance ratios were 21.4 for dicofol and less than L.4 for any ofthe other seven chemicals.
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3.11.2 Control Activity: Differences Between the Beginning and the End Portions

Table 37 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 37 to 40, one for each control endpoint. Each figure includes a reference
line corresponding to the overall average.

Table 38 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 38 also displays the laboratory-to-Iaboratory 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 offTeedom. 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
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Table 35. Parameter Estimates and 95 Percent Confidence Intervals for the Log10lCso and Slope Parameters of the
Concentration Response Relations for the Recombinant Aromatase Assay. Estimated by ChemicaL.

AG Log_IC50 -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 -Q.980( -1.108,-0.853) -0.987(-1.039,-0.935) -0.970(-1.086,-0.854) -0.939(- 1.017,-0.861) -0.972(-1.005,-0.939) 3.345(2.726,4.329)

KCl Log_IC50 -5.031 (-5.111 ,-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)

KCl 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)

PCL Log_IC50 -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)

PCl Slope -0.973(-1.048,-0.899) -0.981 (-1.079,-0.883) -0.991 (-1.137,-0.845) -0.957(-1.068,-0.846) -0.979(-1.019,-0.938) 4.029(3.231,5.354)

NYP Log_IC50 -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(6.913,31.19)

NYP Slope -2.264(-2.620,- 1.907) -2.095( -2.355,-1.835) - 1. 874( -2.747,- 1.00 i) - 1.576(-1.38,- 1.414) -1.930(-2.295,-1.565) 14.548(8.941,38.504)

FRM Log_IC50 -5.195(-5.243,-5.147) -5.269(-5.297,-5.241 ) -4.717(-6.636,-2.798) -5.452(-6.1 01 ,-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)

ECl Log_IC50 -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 )

ECl 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_IC50 -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 -1.304(-1.485,-1.123) -1.074(-1.648,-0.500) -1.132( -1.304,~0.960) -1.209(-2.029,-0.389) - 1.158(-1.231,-1.086) 6.052(4.711,8.475)

DCF Log_IC50 -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. 58,-0.791) - 1. 13(- 1.565,-0.661) -0. 728(-0.883,-0.573) -2.179(-3.062,-1.296) -1.024(-1.11,-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 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 36.

3. CV was calculated for the 1Cso and the slope parameters based on average results. CVs shown as associated with log¡oICso are actually CVs ofthe 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 36. Variance Components and Ratio of Between and Within Laboratories Variances for the Log1olC50 and Slope
Parameter of the Concentration Response Relations for the Recombinant Aromatase Assay. Estimated by
Chemical.

AG Log_IC50 0.001/df=16.0 0.002/df=2.0 0.008/df=2.0 0.001/df=44.3 0.003/df=4.4

AG Slope 0.004/df=16.0 0.001/df=56.1 0.001/df=2.0 0.002/df=53.2 0.002/df=37.7

KCZ LOLIC50 O.OOlldf= 16.0 0.001/df=20.0 0.005/df=2.0 0.007/df=2.1 0.004/df=5.3

KCZ Slope 0.002/df= 16.0 0.003/df=20.6 0.001ldf=2.0 0.016/df=3.1 0.005/df=6.0

PCZ Log_IC50 0.000/df=16.0 0.005/df=2.2 0.258/df=2.0 0.000/df=20.0 0.066/df=2.1

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

NYP Log_IC50 0.000/df=16.0 0.000/df=5.1 0.001ldf=2.0 0.001ldf=19.8 0.001ldf=17.3

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

FR.l\ Log_IC50 0.001/df=16.0 0.000/df=44.9 0.199/df=2.0 0.0 19/df=1.8 0.055/df=2.4

FRM Slope 0.001/df=16.0 0.001/df=46.2 0.002/df=2.0 0.001ldf=20.6 0.001ldf=10.6

ECZ Log_IC50 O.OOO/df= 16.0 0.004/df=2.0 0.000/df=2.0 0.000/df=47. 0.001ldf=3.0

ECZ Slope 0.002/df=16.0 0.006/df=2.0 0.000/df=2.0 0.001ldf=43.5 0.002/df=4.7

CYN Log_IC50 0.001/df=16.0 0.015/df=2.2 0.001ldf=2.0 0.005/df=20.0 0.006/df=4.8

CYN Slope 0.007/df=16.0 0.022/df=2.3 0.002/df=2.0 0.154/df=20.0 0.046/df=24.3

DCF Log_IC50 0.001ldf=16.0 0.003/df=2.5 0.007/df=2.0 0.018/df=3.0 0.007/df=6.2

0.003 (0.17921) 0.001/df=5.1 0.896 (0.100,13.458)

0.000 (1.000) 0.000/df=37.7 0.000 (0.000, 0.000)

0.024 (0.12436) 0.007/df=3.5 6.431 (0.874,95.409)

0.000 (1.000) 0.000/df=6.0 0.000 (0.000, 0.000)

0.010 (0.12884) 0.004/df=2.7 0.155 (0.004,2.471)

0.000 (1.000) 0.000/df=31.9 0.000 (0.000, 0.000)

0.002 (0.14043) 0.001ldf=4.3 2.694 (0.675, 38.267)

0.058 (0.12870) 0.020/df=4.8 2.505 (0.504,36.191)

0.001 (0.24440) 0.001/df=2.5 0.019 (0.001, 0.295)

0.001 (0.34020) 0.000/df=3.5 û.01 (0.085, 5.776)

0.005 (0.09468) 0.002/df=4.8 4.873 (0.317,75.225)

0.005 (0.12045) 0.002/df=5.0 2.389 (0.287, 35.709)

0.009 (0.16991) 0.003/df=4.1 1.670 (0.206, 24.922)

0.000 (1.000) 0.001ldf=24.3 0.000 (0.000, 0.000)

0.070 (0.1 1404) 0.019/df=3.5 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 0.056/df=43. 0.058 (0.27558) 0.0211df=2.7 1.038 (0.302,14.554)
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 individual laboratories equal to the squares

ofthe 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 *((1/K)* L(SL2 + S¡2))2/(var(SL2)+(2iK2)* L(S¡4/dt¡)), where SL2 is the among laboratory

variance, S¡2 and dt¡ are the reported variance and degrees of freedom for laboratory i, var(SL 2) is the variance of SL2, and K is the number oflaboratories (Harung and
Makambi, 200 I).

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 37. 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

Full Enzyme Activity Control

Negative Control

Positive Control

0.007 (-0.017, 0.031)

-14.225 (-16.008, -12.442)

-8.049 (-10.727, -5.372)

-4.407 (-5.527, -3.287)

-0.159 (-0.405, 0.087)

-5.878 (-8.381, -3.375)

-4.115 (-6.300, -1.930)

-2.795 (-4.246, -1.44)

0.040 (-0.083,0.163)

-5.244 (-7.189, -3.299)

-6.467 (-9.558, -3.376)

-4.214 (-5.366, -3.061)

-0.049 (-0.193, 0.095)

-6.354 (-10.330, -2.378)

7.479 (-0.152,15.110)

0.619 (-2.587, 3.825)

0.005 (-0.017, 0.027)

-8.032 (-13.160, -2.903)

-3.732 (-12.321, 4.858)

-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 E.

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 38. 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 1.00/df=20.4 2.0l2/df=12.0 12.982/df=16.2 4.435/df=28.7 20.380 (0.17558) 6.003/df=2.6 4.595 (1.72, 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 (0.45,22.244)

1. 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 E).

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 of the 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.
S. Degrees of freedom for the (mean) overall effect variance were estimated as 2 *((1/K)* L(SL2 + S/))2/(var(SL2)+(2/K2)* L(S¡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 variance of SL2, and K is the number oflaboratories (Hartung and Makambi, 2001).
6. Ratio of the among laboratory variance and the pooled average within laboratory variance.
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4.0 DISCUSSION

4.1 RECOMBINANT MICROSOMAL TASK

In this task, the responsiveness of the recombinant microsomal aromatase assay to ten
reference chemicals and positive and negative control reference chemicals (4-0H ASDN and
lindane) were evaluated. The assay was conducted by a lead laboratory (R TI) and three
participating laboratories using micro somes obtained by RTI from a commercial supplier and
then distrbuted by RTI to the participating laboratories. As planned, this task provided
information about the utility of the low and high protein QC standards, intralaboratory and
interlaboratory variability for enzyme activity and background activity controls, aromatase
inhibition (as a percent of control) by the positive and negative controls, and aromatase
inhibition (percent of control and ICso values) for each of the reference chemicals. In addition,
this discussion section presents a comparison of the results from the present study with those
obtained from using human placental microsomes (W A 4-16, Task 7).

Protein QC standards were used in this work assignent to evaluate protein assay
variability from replicate-to-replicate within a given laboratory and from laboratory-to-
laboratory. RTI prepared and distributed the QC standards to the participating laboratories,
thereby removing the variability that would have occurred if each laboratory had prepared their
own QCs. Two QC standards were prepared with target concentrations of 1 a and ioa ¡.g/mL.
RTI reported the concentrations prior to distribution to be 12 and LlO ¡.g/mL, respectively.
These levels were selected because they: a) bracket the target protein concentration of the assay
(0.Ol25 mg/mL) and b) fall just within the lowest and highest protein standard curve standards,
i.e. 5 and l25 ¡.g/mL (excluding the 250 ¡.g/mL standard that was not used by most laboratories).
The results from this work assignent clearly indicated that all laboratories were able to achieve
accurate and precise measurements of the high QC standard (% RE and CV were within:: 15
percent). Similar results were obtained for the low QC standard with regard to accuracy (3 of 4
laboratories had % RE values that were within or near:: 15 percent) but, in regard to precision,
the results were not acceptable (1 of 4 laboratories had % CV values within :: l5 percent). Based
on the low QC precision results but acceptable accuracy results, as well as the acceptable
precision and accuracy results obtained for the high QC standard, these levels of QCs appear to
provide the information needed to evaluate the replicate and laboratory performance in the
conduct of the protein assay; although the laboratories will need to provide particular attention to
their procedures in order to achieve acceptable levels of precision at the low QC leveL. It will
also be important for laboratories to prepare a sufficient volume of QC standards for an entire
project and, iflaboratory-to-Iaboratory comparisons are made, for a central laboratory to prepare
and distribute the QC standards in order to minimize variability. Finally, the use of a 5-point
standard curve ranging from 5 to 125 ¡.g/mL will also improve the accuracy and precision of the
assay.

The full enzyme activity control value for this assay was required to be at least 0.03
nmol/mg protein/min according to the acceptance criteria in the study plan. The enzyme activity
for the recombinant micro somes was approximately la-fold higher than what was required. It is
also interesting to note that the enzyme activity for the recombinant microsomes was
approximately la-fold higher than what was measured for the human placental microsomes, i.e.
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overall full enzyme activity for the recombinant and placental micro somes was 0.343 :: 0.Ol9
and 0.054 :: 0.005 nmol/mg proteinJmin, respectively (the placental microsomal value included
both sources of micro somes used in W A 4-l6, Task 7). A possible explanation for the greater
enzyme activity of the recombinant microsomes is that the reductase may be linked with the
CYPL9, whereas this is not the case for the placental micro somes (personal communication from
RTI). Regardless, the level of enzyme activity needed to conduct this task was achieved. For
most labs, the precision (as measured by % CV) of the full enzyme activity control values for a
given replicate was generally less than 1 a percent, thereby indicating that the intra-assay
precision was high. There was only a single replicate when one laboratory had a much higher %
CV for a given replicate, e.g. ::25 percent, thereby suggesting that the assay performed
consistently on a given day for a given laboratory. The inter-assay precision for a given
laboratory tended to be lower. The lead laboratory had an overall inter-assay precision value of
19 percent, and the results for Battelle, In Vitro, and WIL were l6, 100, and 37 percent (the high
value for In Vitro was attributed to the inaccurate protein concentration determinations for a few
replicates). These results indicated that the assay was also consistent from day to day for
multiple laboratories. Using RTI's results as the standard, a measure of accuracy (as measured
by % RE) was able to be determined, which for Battelle, In Vitro, and WIL were -l7.4, 232.8,
and -l 0.1 percent, respectively. Again, the high value for In Vitro was attributed to a few
aberrant samples. Thus, more than one of the laboratories demonstrated that assay precision at a
level of approximately l5 to 20 percent could be achieved and, for accuracy, a level of
approximately i a to 20 percent was attainable.

There was a decrease in the full enzyme activity when the beginning repetitions were
compared to the ending repetitions. This finding suggested that the time required to analyze the
samples decreased the enzyme activity and may have implications about the number of samples
that can be analyzed at a given time.

The positive control, 4-0H ASDN, is a known aromatase inhibitor and inhibited
aromatase activity in a consistent manner for all laboratories. 4-0H ASDN, at a final
concentration of 5 x 10-8 M, resulted in laboratory overall group mean (:: SEM) inhibition values
(as a percent of control) of 57.0:: 0.9, 54.2:: 0.8,48.5:: 2.1, and 49.7:: 1.7 percent for RTI,
Battelle, In Vitro, and WIL, respectively. The overall task mean:: SEM percent of control value
was 52.4:: 2.0 percent. These results indicated that the target concentration, which was selected
to inhibit aromatase activity by approximately 50 percent, produced the desired degree of
inhibition. The precision (% CV) of the assay for measuring 4-0H ASDN-dependent inhibition
for RTI, Battelle, In Vitro and WIL was 4.l, 4.7, 13.7, and 8.4 percent, respectively (Table 10).
Using RTI for comparison in order to obtain a measure of accuracy, resulted in % RE values of
-4.9, -l4.8, and -12.7 percent for Battelle, In Vitro, and WIL, respectively. Thus, the precision
and accuracy of the assay to measure 4-0H ASDN inhibition was 15 percent or better for all
laboratories.

The negative control, lindane, is known to not inhibit aromatase and this outcome was
clearly demonstrated for most laboratories. Lindane, at a final concentration of 10-6 M, resulted
in laboratory overall average (:: SEM) enzyme activity values of ~97 percent for RTI, Battelle,
and WIL but approximately 80 percent for In Vitro. It is unclear why In Vitro observed this
decrease in aromatase activity. The researchers re-examined their dilution scheme, procedures,
and results for a possible explanation but none could be found. Although conjecture, it appears
that there was a systematic error in the procedure followed for the negative control samples
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because the lindane-induced inhibition was consistently produced by In Vitro throughout the task
but no similar responses were observed by the other laboratories. In addition, In Vitro's other
controls responded in a manner consistent with known responses, previous assays, and results
from other laboratories. Aside from the In Vitro results, lindane at the concentration tested
produced the desired response for use as a negative control. The precision (% CV) of the assay
for measuring lindane inhibition for RTI, Battelle, In Vitro and WIL was 3.2, 3.4, l4.9, and 5.5
percent, respectively (Table l2). Using RTI for comparison in order to obtain a measure of
accuracy, resulted in % RE values of -0.6, -l7.6, and -1.5 percent for Battelle, In Vitro, and WIL,
respectively. Thus, with the exception of one high % RE value, the precision and accuracy of the
assay to measure 4-0H ASDN inhibition was 15 percent or better for all laboratories.

The reference chemicals used on this task were selected for their known effect on
aromatase activity (Table l). In addition, the selection was based on chemical classes and,
within a class, according to their varying aromatase inhibitory strengths. The ICso results from
the present task, together with some values reported from previous work assignents and in the
literature, are summarized in the Table 39. Qualitatively, the laboratories in the present study
produced results that agreed with information presented in the literature for the reference
chemicals, with the exception of 4-nonylphenol. It was unexpected for 4-nonylphenol to inhibit
aromatase as this reference chemical reportedly produces its effects at the level ofthe androgen
and estrogen receptors (ARER). Although no inhibition by 4-nonylphenol was detected in a
previous work assignent (W A 2-24), the lack of an inhibitory effect at that time may have been
attributed to the limited number of concentrations selected for testing. When 4-nonylphenol was
tested using human placental microsomes (W A 4-l6, Task 7), a similar degree of inhibition
occurred as was observed in the present study. Clearly, an explanation for the inhibitory effects
of 4-nonylphenol reported in the present task is needed. It is possible that the aromatase assay
has identified an inhibitor of one aspect ofthe steroidogenesis pathway that was not identified as
such before; alternatively, it is possible that this was a false positive response, which is also an
important finding in the evaluation of this assay for screening chemicals for aromatase inhibitory
activity.

In contrast to the qualitative outcome of testing the aromatase assay with the reference
chemicals, the ICso values were also quantitatively similar to previously reported values. The
similar ICso values with historical values indicate that laboratories with extensive or marginal
experience with the assay are able to obtain accurate information about the inhibitory effect of
the reference chemical on aromatase activity.

Further explanation is required for the error described at the beginning ofthis report. An
examination of the individual laboratory reports indicated that aminogluethiffide has an ICso
value that is approximately i a-fold higher, and ketoconazole has an ICso value that is
approximately la-fold lower than what had been obtained in previous tasks and is reported in the
literature. Upon further investigation for an explanation for these discrepancies, it was
discovered that these two reference chemicals were shipped together and were mislabeled by the
CR as to their correct identity and stock solution concentrations. Since the stock solution for
aminogluethiffide was prepared as a 0.1 M solution and the ketoconazole was prepared as a 0.01
M stock solution (due to insolubility at O.l M), the la-fold difference in stock concentration
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Table 39. Summary of Previous and Present Task and Literature ICso Values

Aminoglutethimide 4.8 :t 0.4 4.3 :t 0.2 4.4 :t 0.1 1.0 LeBail, et. aI.,
5.6:t NAe 1.6 2001

5.0 Jeong, et. aI.,
5.5 1999
130.0 Wang, et. aI.,

1994
Chen, et. aI.,
1997
Pelíssero, et. aI.,
1996

Atrazine No inhibition No inhibition None Roberge, et. aI.,
2004

Chrysin 2.5 :t 0.4 2.5 :t 0.3 4.1 :t 0.3 0.7 LeBail, et. ai',
3.2:t NAe 4.4 2001

11.0 Jeong, et. aI.,
1999
Chen, et. aI.,
1997

Dibenz(a,h anthracene No inhibition No inhibition
Dicofol 25.0 :t 7.8 29.1 :t 8.6 ;:50 Vinggaard, et.

al., 2000 

Econazole 2.2 :t 0.2 1.6 :t 0.3 2.1 :t 0.1 0.03 Mason, et. aI.,
2.8:t NAe 1987

Fenarimol 5.6:t 0.7 5.8 :t 0.6 10 Vinggaard, et.
al., 2000 

Ketoconazole 7.6:t1.7 6.5:t 0.7 7.5:t 0.6 6 White, et. aI.,
15.0:tNAe 15 1999

60 Rowlands, et aI.,
7.3 1995

Mason, et. ai',
1987
Ayub and Levell,
1988

4-Nonylphenol 18.9:t 1.2 29.1 :t 3.0 No None Laws, et. aI.,
inhibition 2000

Prochloraz 28.5 :t 3.1 28.4 :t 4.4 40 - 340 Vinggaard, et.
al., 2000 

700 Mason, et. aI.,
1987

a. Reported values are the mean (:t SEM). Concentration units are ¡.M, except for
econazole and prochloraz, which are reported in nM.

b. Overall task values.

c. WA4-16, Task 7
d. Previous tasks include WA 2-24, WA 4-10, and WA 4-16 (Tasks 4, 5, and 6).
e. Measure of variability not available.
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together with the misidentification, resulted in the laboratories testing different concentrations
than they thought were being tested. For example, aminogluethemide at a concentration of O.L
M was planned to be tested at concentrations ranging from i 0-3 to 1 0-10 M. Instead,
aminogluethimide was incorrectly identified as ketoconazole (concentration ofO.Ol M), which
resulted in the laboratories actually testing concentrations ranging from iO-3 to 1 0-9 M. A similar
error occurred for ketoconazole. Thus, the data for these two chemicals were corrected for
presentation in the overall report so that the appropriate intralaboratory and interlaboratory
comparisons could be made without concern for the error. However, it is important to note that
this change has not yet been made to the individual laboratory reports found in the appendices.

One of the uncertainties of this assay was how well could the laboratories characterize the
inhibitory effects of an unkown chemicaL. In order to evaluate this question, the laboratories
were directed to test each of the reference chemicals at eight predefined target concentrations in
triplicate repetitions (tubes) per replicate of the assay. Percent of control results from the first
replicate of a given reference chemical were reviewed and the target concentrations were
adjusted to better define the concentration response curve. Concentrations were selected to
define the upper and lower plateaus with intermediate concentrations chosen to distribute as
evenly as possible along the slope of the curve. This resulted in some different concentrations
being tested in replicate i than were tested in replicates 2 and 3. The subsequent adjustment in
concentrations contributed to some of the differences and variability of the replicates for a given
laboratory since the latter replicates were optimized to better characterize the curve and estimate
the ICso. Exclusion of the first replicate and use of three replicates where the concentrations
have been settled upon, may substantially improve the precision and accuracy obtained for the
assay. In addition, there were a few instances in the present study when a laboratory used
information from the human placental study to decide upon concentrations to be tested in the
recombinant assay for all three replicates, which resulted in less variability for its three replicates
relative to the other laboratories that did not do so. Consequently, the interlaboratory variability
estimates in such instances may be underestimated, assuming that the "insider" information used
increased the variability for the one laboratory relative to the other laboratories.

Another issue that was addressed in the conduct of this task involved fitting the observed
data. The four-parameter model, in which the top and bottom plateaus are allowed to vary to fit
the data, resulted in a more satisfactory curve fit than the two-parameter model tested in W A 4-
i 6, Task 5. In addition, the present task did not use any weighting nor were there any limitations
imposed on percent of control values below a or above i 00 percent. This approach successfully
addressed how to analyze percent of control curves when the concentrations tested do not
identify or fully characterize the a and/or i 00 percent levels of inhibition.

4.2 RECOMBINANT AND HUMAN PLACENTAL MICROSOMAL TASKS -A
COMPARISON

The experimental designs for Work Assignments 4-17, Task 4 and 4-l6, Task 7 differed
only in the types of micro somes used for testing the reference chemicals and positive and
negative controls. This section examines a few of the comparisons that can now be made when
the aromatase assay is conducted using recombinant or human placental microsomes. Table 40
summarizes and Figures 41 through 44 illustrates the recombinant and placentallogioICso and
slope overall mean and %CV values (with 95% confidence intervals for each) by reference
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chemicaL. Table 4l summarizes and Figure 45 illustrates the recombinant and placental
parameter estimates (with their corresponding 95% confidence intervals) for the controls.

The logioICso values were very similar for both types of micro somes, especially if the
associated 95% confidence intervals were taken into consideration (Figure 41). If just the means
are evaluated, there were approximately as many recombinant values above as there were below
the placental values. Average % CV values were also very similar, although the means for the
recombinant micro somes were generally higher than what was determined for the placental
micro somes (Figure 43). The 95% confidence intervals were larger in every instance for the
recombinant micro somes, except for econozole. Also, for ketoconazole, prochloraz, and dicofol,
the 95% confidence intervals were much larger than what was determined for the placental
micro somes. The reasons for this greater variability in these few instances were attributed to a
few aberrant values for one or two laboratories as described in the results and discussion sections
for the recombinant microsomes.

The slope values were very similar for both types of microsomes, especially if the
associated 95% confidence intervals were taken into consideration (Figure 42). If just the means
are evaluated, there were approximately as many recombinant values above as there were below
the placental values. Average % CV values were also very similar, except for 4-nonylphenol and
dicofol where the % CV was higher (Figure 44). However, even for these two reference
chemicals, there was no difference when the 95% confidence intervals were taken into
consideration.

The control values were very similar for both types of micro somes (Figure 45). The
relatively large 95% confidence interval for the recombinant full enzyme activity control was
attributed to the aberrant values in a few replicates as was described in the report. For the 95%
confidence intervals associated with the negative control of both microsomal types, it will be
necessary to determine why there was such an opposite response obtained for In Vitro in
comparison to the other three laboratories. At the time this report was prepared, an explanation
had not been found.

Table 40. Comparison of Recombinant and Human Placental Microsome Assays
LOQ10lCso and Slope Values

AG Slope -0.972 (-1.005,-0.939) 3.345 (2.726,4.329)

KCZ Log_IC50 -5.186 (-5.428,-4.943) 39.467 (22.5l,185.087)

KCZ Slope -0.934 (-0.986,-0.88l) 4.592 (2.955,LO.168)

PCZ Log_IC50 -7.562 (-7.772,-7.353) 29.237
(16.024,174.277)
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NYP Log_IC50 -4.73l (-4.798,-4.665) 11.409 (6.913,31.719)

NY Slope -1.93 (-2.295,-1.565) 14.548 (8.94l,38.504)

FRM Log_IC50 -5.242 (-5.334,-5.l5) ll.832 (6.432,58.984)

FRM Slope -0.99 (-1.053,-0.926) 4.32 (2.514,l4.136)

ECZ Log_IC50 -8.664 (-8.768,-8.56l) l8.347 (l 1.3,48.541)

ECZ Slope -1.12l (-1.228,-1.0l4) 7.418 (4.622,l8.391)

CYN Log_IC50 -5.616 (-5.773,-5.458) 26.852 (15.982,85.968)

CYN Slope -1.158 (-1.231,-1.086) 6.052 (4.711,8.475)

DCF Log_IC50 -4.676 (-5.08l,-4.272) 70.615
(38.533,776.709)

DCF Slope - 1.024 (- 1.511 ,-0.536) 28.065 (l5.24,159.525)

AG Log_IC50 -5.391 (-5.422,-5.359) 5.765 (3.621,13.865)

AG Slope -0.987 (-l.03 7 ,-0.936) 3.75l (2.268,LO.388)

KCZ Log_IC50 -5.181 (-5.202,-5.161) 4.616 (3.667,6.23)

KCZ Slope -0.957 (-1.017,-0.898) 6.017 (4.68,8.439)

PCZ Log_IC50 -7.651 (-7.736,-7.566) 14.682 (8.903,41.008)

PCZ Slope -0.97 (-1.004,-0.935) 3.3l7 (2.398,5.38l)

NY Log_IC50 -4.583 (-4.596,-4.57) 2.845 (2.l81,4.092)

NYP Slope -1.902 (-2.002,-1.803) 5.225 (4.357,6.534)

FRM Log_ IC50 -5.l94 (-5.235,-5.l53) 5.504 (3.038,23.906)

FRM Slope -0.992 (-1.038,-0.946) 4.434 (3.363,6.5l6)

ECZ Log_IC50 -8.8l8 (-8.953,-8.682) 22.545 (13.342,72.698)

ECZ Slope -1.003 (-1.131,-0.875) 8.824 (5.181,27.943)

CYN Log_ IC50 -5.627 (-5.763,-5.49) 22.583 (13.335,73.684)
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Slope

Log_IC50

Slope

-1.324 (-1.487,-1.l6)

-4.549 (-4. 78,-4.318)

-0.673 (-0.795,-0.552)

10.l99 (6.58,22.526)

47.367 (30.42,114.548)

l5.242 (9.95,32.692)

Table 41. Comparison of Recombinant and Human Placental Microsome Assays
Control Values

Placental

Negative Placental

Placental

Recombinant

Recombinant

Negative Recombinant

Positive Recombinant

Draft Report

0.07l (-0.06l,0.203)

-9.543 (-LO.552,-8.535)

-3.6ll (-l9.896,l2.674)

-2.086 (-6.538,2.366)

0.005 (-0.017,0.027)

-8.032 (-13.16,-2.903)

-3.732 (-12.321,4.858)

-3.25 (-5.945,-0.555)
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Comparison of Placental Microsome Aromatase Assay and Recombinant Microsome Aromatse Assay
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Figure 41. Comparison of Placental Microsome Aromatase Assay and Recombinant Microsome Aromatase Assay: Log10lCso Values
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Comparison of Placental Microsome Aromatae Assay and Recombinant Microsome Armate Assay
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Comparison of Placental Microsome Aromatae Assay and Recombinant Microsome Aromate Assay
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Comparison of Placenta Microsome Aromatae Assay and Recombinant Microsome Aromate Assay
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Comparison of Placental Microsome Aromatae Assay and Recombinant Microsome Aromate Assay
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5.0 CONCLUSIONS

A lead laboratory and three participating laboratories used recombinant micro somes to
validate the aromatase assay using ten reference chemicals. The reference chemicals and a
positive and negative control were tested for their capacity to inhibit aromatase. This task
provided information about the utility of the low and high QC standards, intralaboratory and
interlaboratory variability for endpoints such as full enzyme activity and background activity
controls, aromatase inhibition (as a percent of control) by the positive and negative controls and
aromatase inhibition (percent of control and ICso values) for each ofthe reference chemicals.
The assay produced results by all four laboratories that were in good agreement with historical
information about the ICso values for nine of ten reference chemicals, the exception being 4-
nonylphenol.
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1.0 EXECUTIVE SUMMARY

In this task, RTI, as one of four participating laboratories, conducted studies with ten

potential aromatase inhibitors (reference chemicals, RC) using a recombinant aromatase

microsome preparation in order to produce data that could be compared with data from other

participating laboratories as the final phase of the aromatase assay validation study. The

reference chemicals were aminoglutethimide, ketoconazole, prochloraz, 4-nonylphenol,

dibenz(a,h)anthracene, fenarimol, econazole, chrysin, dicofol and atrazine.

A freshly diluted microsomal suspension was prepared each day the aromatase assay was

conducted and the protein concentration in the microsomal suspension was measured. The

recombinant microsomes used in this task had a reported protein concentration of 4.9 mg/mL.

The average measured protein content of the microsome stock was 4.7 :: 1.1 mg/mL (24.2%

coefficient of variance (CV)).

Quality control (Qc) standards of 12 and 1 10 ~g/mL were included with each of the

sixteen protein assays. Overall, the data show acceptable correlation (4.1 % relative error) of

calculated and known amounts for the high QC standard, while the overall relative error for the

low QC standard was -17.7%.

Three independent replicates were conducted (on separate days) for each reference

chemicaL. Each reference chemical was tested at eight concentrations and there were three

(triplicate) repetitions for each concentration of a given replicate. Four types of control samples

were included for each replicate. These included full enzyme (aromatase) activity controls,

background controls, positive controls (with a known aromatase inhibitor) and negative controls

(with a known aromatase non-inhibitor).

Aromatase activities for each type of control had CV s on the order of 27%. The

coefficient of variance for the protein concentration of the micro somes was 24.2%, suggesting

that variance in aromatase activity is closely tied to variance in protein content determination.

For each type of control, there is a discemable pattern in which the percent of control values for

the controls run at the beginning of the assay set (beginning portion) were higher than the percent

of control values for the controls run at the end (end portion). The data show decreases between

beginning and end percent of control activities generally on the order of 5-20%. Given that only

about 25 minutes elapsed between the beginning and end of the assay set, these decreases are
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notable, and support the need for minimizing the amount of time between thawing and use of the

microsomes in the assay.

ICsos, slope, and top and bottom plateaus were estimated for each reference chemical

using a four-parameter equation. There was little variance (3-15%) in ICso data over three

replicates for each reference chemicaL. 4-Nonylphenol was identified as an aromatase inhibitor

in this study, whereas in W A 2-24, it was classified as a non-inhibitor. The inclusion of more

concentrations between 10-4 and 10-s M in this task allowed for the detection of the inhibition of

aromatase at those higher concentrations and for appropriate curve-fitting to estimate ICso.

When the percent of control values do not span the range 0-100%, the value returned as logIC 
so

by Prism (Version 3.02) is actually equivalent to (Top + Bottom)/2. Therefore, caution should

be exercised in the reporting ofICso estimates generated from data sets that do not span the

0-100% range for percent of control. Data from chrysin, where the percent of control values

ranged from about 25-92%, confirm this limitation of the software. Dibenz(a,h)anthracene and

atrazine were identified as non-inhibitors of aromatase, which is as expected based on the

literature and the results ofWA 2-24.

2.0 INTRODUCTION

2.1 Backoround

The Food Quality Protection Act of 1996 was enacted by Congress to authorize the U.S.

Environmental Protection Agency (EP A) to implement a screening program on pesticides and

other chemicals found in food or water sources for endocrine effects in humans. Thus, the EP A

is implementing an Endocrine Disrupter 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 Disrupter Method Validation Advisory Committee

(EDMV AC) wil provide advice and counsel on the validation assays.

2
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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 CYl19, 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 the subject of current research efforts. Aromatase inhibitors have been

developed as efficacious therapeutic agents for estrogen-dependent breast cancer to reduce the

stimulatory effects of estrogens in the progression of breast cancer. Investigations on the

development of aromatase inhibitors began in the 1970's and have expanded greatly in the past

three decades.

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
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available for measuring aromatase activity. The in vitro subcellular assay using human placental

micro somes is commonly used to evaluate the ability of pharmaceuticals and environmental

chemicals to inhibit aromatase activity. In addition, human ÆG-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 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 as low as 0.04 ~M.

The recombinant aromatase microsomal assay was recommended as the in vitro

aromatase screening assay to be included in the Tier 1 Screening Battery. This assay will detect

environmental contaminants that possess the ability to inhibit aromatase activity. Prevalidation

studies on recombinant aromatase (Work Assignment (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 placental microsomal assays. Concerns with this initial work

involving high variability in some experiments and partial inhibition curves 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.

4
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2.2 Task Description and Objectives

In this task, RTI, as one of four participating laboratories, conducted studies with ten

potential aromatase inhibitors (reference chemicals, RC) using recombinant micro somes to

determine the intra- and interlaboratory variability of the assay.

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. The radiolabeled androstenedione ((l_3H)-

androstenedione, eH)ASDN, Lot # 3538496), was obtained from Perkin Elmer Life Science

(Boston) and had a reported specific activity of25.3 Ci/mmol. Radiochemical purity was

reported by the supplier to be? 97%. Radiochemical purity was assessed by HPLC at RTI in a

previous Task. The results of this analysis are presented in the report contained in Appendix B.

The substrate solution was prepared fresh each day of assay by combining solutions of

eH)ASDN and non-radio labeled ASDN in order to prepare a solution containing 2 ~M ASDN

with ca. 1 ~Ci/mL. AI: 1 00 dilution of the radio labeled eH) ASDN stock in buffer was

prepared fresh each day of assay. A solution (1 mg/mL) of ASDN in ethanol was prepared (fresh

each day) and then diluted in buffer to a final concentration of 1 ~g/mL. The substrate solution

was prepared by combining 4.5 mL of the 1 ~g/mL solution of ASDN, 800 ~L of the eH)ASDN

dilution and 2.7 mL buffer to make 8 mL of substrate solution. The addition of 1 00 ~L of the

substrate solution to each 2 mL assay volume yielded a final eH)ASDN concentration of 100

nM with ca. 0.1 ~LCi/tube.

3.2 Reference and Control Substances

Battelle's Chemical Repository (CR) was responsible for chemistry activities required to

perform this study. Their responsibilities included chemical procurement, determination of

solubility and formulation stability, formulation preparation, formulation analysis and shipment

of stock formulations to the participating laboratories. These chemistry activities and results are

described in the Sponsor's Chemistry reports.
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3.2.1 Reference Chemicals

The reference chemical formulations and vehicles were received from Battelle's CR by

RTI's Materials Handling Facility (MHF). Each solution and vehicle was assigned an RTI log

number. The reference chemical formulations were coded (Table 1) prior to distribution to the

laboratory for use in the aromatase assay.

Table 1. Reference Chemicals for Task 4

aminoglutethimide AG 125-84-8 C13H16N202 232.3 Non-steroidal
aromatase inhibitor

2 ketoconazole KCZ 65277-42-1 C26H2SCI2N404 531.43 Weak imidazole
anti-fungal

3 rochloraz PCZ 67747-09-5 C15H16CbN302 376.7 Conazole fun icide
Affects ARlER; no

4 4-nonylphenol NYP 1 04-40-5 C15H24O 220.4 known aromatase
inhibition
Known non-

5
dibenz (a,h)

DBA 53-70-3 C22H14 278.35 aromatase
anthracene inhibitor; Ah

rece tor a onist
6 fenarimol FRM 60168-88-9 C17H12CI2N20 331.2 Pyrimidine

fungicide

7 econazole (nitrate) ECZ 24169-02-6 C1sH15C13N20-
444.7 Potent imidazole

HN03 anti-fun al
8 chrysin CYN 480-40-0 C15H1004 254.2 Potent flavonoid

9 dicofol DCF 115-32-2 C14HgCI5O 370.47 Or anochlorine
Affects aromatase

10 atrazine ATZ 1912-24-9 CsH14CIN5 215.69 gene expression;
no aromatase
inhibition

Dilutions of each RC were prepared fresh each day for use in the assay. In each case, the

same vehicle used to prepare the stock solution was used in the preparation of the dilutions.

Dimethyl sulfoxide (DMSO) of the same lot number used in the preparation of the stock

solutions for RCs 3, 4, 5, 6, 9 and i 0 was not provided, so DMSO of lot 2969A46428 was used

in the preparation of dilutions of those chemicals. Suppliers and lot numbers for reference

chemical vehicles are presented in Table 7 (Section 3.4). The dilution scheme described in Table

2 was used in the preparation of dilutions forthe first replicate of each reference chemical that

was supplied as a 0.1 M solution. The scheme described in Table 3 was used for the first

replicates ofketoconazole (RC-2), dibenz(a,h)anthracene (RC-5) and chrysin (RC-8), which

were each supplied as 0.01 M solutions. The results of each replicate 1 were reviewed and

adjustments were made as necessary (at the direction of the Study Director) to the concentrations
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tested in replicates 2 and 3 of the assay in order to obtain data that better described the ICso

curve. The concentrations of each reference chemical tested in all replicates are included in

Table 13 and Appendix D.

Table 2. Dilution Scheme for the First Replicate of all Reference Chemicals
Supplied as 0.1 M Solutions

1

2

3

4

5

6

7

8

o

900

900

900

900

900

900

900

1000

100

100

100

100

100

100

100

Stock

Diln.1

Diln.2

Diln.3

Diln.4

Diln.5

Diln.6

Diln.7

1.00E-01

1.00E-02

1.00E-03

1.00E-04

1.00E-05

1.00E-06

1.00E-07

1.00E-08

1.00E-03

1.00E-04

1.00E-05

1.00E-06

1.00E-07

1.00E-08

1.00E-09

1.00E-10

Table 3. Dilution Scheme for the First Replicate of Reference Chemicals
Supplied as 0.01 M Solutions

1 0 1000 Stock 1.00E-02 1.00E-04
2 900 100 Diln.1 1.00E-03 1.00E-05
3 900 100 Diln.2 1.00E-04 1.00E-06
4 500 500 Diln.3 5.00E-05 5.00E-07
5 900 100 Diln.3 1.00E-05 1.00E-07
6 900 100 Diln.5 1.00E-06 1.00E-08
7 900 100 Diln.6 1.00E-07 1.00E-09
8 900 100 Diln.7 1.00E-08 1.00E-10

3.2.2 Control Chemicals

The known aromatase inhibitor, 4-hydroxyandrostenedione (4-0H ASDN), was used as a

positive control and the known aromatase non-inhibitor, lindane, was used as a negative control.

Stock solutions (Table 4) were supplied by Battelle's CR and were stored refrigerated and

protected from light. Dilutions were made fresh each day of use in the same vehicle and lot
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number that was used to prepare the stock solutions (see Table 7, Section 3.4 for details). Tables

5 and 6 describe the dilution scheme for 4-0H ASDN and lindane, respectively.

Table 4. Control Chemicals for Task 4

4-0H
ASDN

Lindane

99% 566-48-3 C19H2e03 302.4 4-
ASDN-1

3-L1N-1

0.01 95% Refrigerate,
ethanol Dark

DMSO Refrigerate,
Dark

99.6% 58-89-9 CeHeCle 290.8 0.1

Table 5. Dilution Scheme for 4-0H ASDN Control

1

2

9900

9500

100

500

Stock

Diln.1

1.00E-04

5.00E-06 5.00E-08

Table 6. Dilution Scheme for Lindane Control

1

2

9900

900

100

100

Stock

Diln.1

1.00E-03

1.00E-04 1.00E-06

3.3 Microsomes

Recombinant microsomes (Human CYl19 + P450 Reductase SUPERSOMESTM, Lot # 5,

4.9 mg protein/mL, purchased from Gentest, Woburn, MA) were used on this task. The

microsomes were stored at approximately -70°C. Ten vials of the stock microsomes were

thawed rapidly in a 37:: 1°C water bath and immediately transferred to an ice bath. The

micro somes were pooled, rehomogenized using a Potter Elvejhem homogenizer and then were

divided into 200 ~L aliquots, refrozen in liquid nitrogen and stored at approximately -70°C.

Prior to assay, microsomes were thawed rapidly in a 37:: 1°C water bath, rehomogenized by

briefvortexing and then kept on ice until used. The microsome stock was diluted with buffer

(either 1: 1 0 and then 1 :60 or 1 :50 and then 1: 12, for a total 1 :600 dilution) and maintained on ice

8



WA 4-17 Recombinant Aromatase Validation Study
RT/947-AN 08055.004.039

Task 4 Draft Report

until used. The time between thawing of the microsomes and their use in the assay was limited

to less than 1 h and, in most cases was about 45 min.

3.4 Other Assay Components

In addition to substrate, reference or control chemicals or vehicle, and microsomes, the

aromatase assay contained NADPH, propylene glycol and phosphate buffer. Supplier and lot

numbers for other aromatase assay components are presented in Table 7. The lot numbers for

the DMSO used in the preparation of the stock solutions for reference chemicals 3, 4,5,6,9 and

10 were not included with the data sheets that accompanied these materials. In all of these cases,

DMSO of lot number 2969A46428 was used in the preparation ofthe dilutions.

Table 7. Supplier and Lot Numbers for Aromatase Assay Components

NADPH Sigma 103K7046,
074K7057

Y18600, B01647

A08H50

A12H20

2969A46428

Propylene glycol J.T.Baker
Sodium phosphate dibasic J.T.Baker
Sodium phosphate monobasic J.T.Baker
Vehicle (DMSO) for Lindane (negative control chemical), Battelle CR

RC1, 2, 7

Vehicle (DMSO) for Reference Chemicals 3, 4, 5, 6, 9, 10 Not supplieda

Vehicle (DMSO) for Reference Chemical 8 Battelle CR

Vehicle (95% EtOH) for 4-0H ASDN (positive control Battelle CR

chemical)
aThis lot number of DMSO was used in the preparation of the stock solutions of these reference

chemicals, but it was not supplied to RTI for use in the preparation of dilutions. DMSO, lot
number 2969A46428, was used in the preparation of dilutions of these reference chemicals.

00743BD

44155

SW0045

3.4.1 NADPH

A solution ofNADPH (6 mM) in pH 7.4 sodium phosphate buffer (see Section 3.4.2) was

prepared fresh each day of assay and was kept on ice until used.

3.4.2 Assay Buffer

The assay buffer was 0.1 M sodium phosphate buffer, pH 7.4. Sodium phosphate

monobasic (JT Baker, catalog # 4011-01, 137.99 g/mol) and sodium phosphate dibasic (JT

9
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Baker, catalog # 4062-01, 141.96 g/mol) were used in the preparation of the buffer. Solutions of

each reagent at 0.1 M were prepared in distiled, deionized water and then the solutions were

combined to a final pH of 7.4. The assay buffer was stored for up to one month in the

refrigerator (2-8 0c).

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. Protein content of the final microsome dilution

was determined for all assay days. Additionally, at the direction of the sponsor, the protein

content of an intermediate dilution (1 :50) of the stock microsomes was measured in conjunction

with the assays for reference chemicals 4, 5, 9 and 10. A 6-point standard curve was prepared,

ranging from 5 to 250 ~g protein/mL. The protein standards were made from bovine serum

albumin (BSA). QC standards were supplied by RTI and had reported concentrations of 12 and

110 ~g/mL (see data sheets in Appendix C). Unknown and curve standards were run in triplicate

and QC standards were run in duplicate. Protein was determined by using a DC Protein Assay

kit purchased from BioRad (Hercules, CA). To a 200 ~L aliquot of unknown or standard,

1 00 ~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 were allowed to sit at room temperature for at least 15 min to allow for

color development. Each sample (unknown and standard) was transferred to a disposable

polystyrene cuvette and the absorbance (Cf 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 using the protein standards.

3.6 Cytochrome P450 Aromatase (CYP19) Activitv

Three independent replicates were conducted (on separate days) for each reference

chemical with all replicates for a given reference chemical conducted by the same technician. In

most cases, two references chemicals were tested on each day of assay and the two reference

chemicals sets shared a set of control tubes. The following pairs of reference chemicals were run

concurrently and shared control tubes: 1 and 2, 3 and 6, 4 and 5, 7 and 8, and 9 and 10. The first

replicate of chemical 1 was run alone, as was the third replicate of reference chemical 2, so these

sets have their own controls. Replicate 2 of chemical 1 and replicate 1 of chemical 2 were run
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concurrently, as were replicate 3 of chemical 1 and replicate 2 of chemical 2 and the concurrent

sets shared controls. 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 an example reference chemical is described in Table 8.

Four types of control samples were included for each assay. These included:

· full enzyme (aromatase) activity controls which contained: substrate, NADPH,

propylene glycol, buffer, vehicle (used for preparation of reference chemical

solutions) and microsomes

· background activity controls which contained: all components that were in the full

aromatase activity controls, except NADPH

· positive controls which contained: 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 which contained: 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.

11
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Table 8. Reference Chemical Study Design

Full Enzyme Activity Control 4 N/A

Background Activity Control 4 N/A

Positive Control 4 5 x 10-8

Negative Control 4 1 x 10-6

RC Concentration 1 3 1 x 10-
RC Concentration 2 3 1 x 10
RC Concentration 3 3 1 x 10-
RC Concentration 4 3 1 x 10-
RC Concentration 5 3 1 x 10-
RC Concentration 6 3 1 x 10-
RC Concentration 7 3 1 x 10-

The assays were performed in 13x 1 00 mm test tubes maintained at 37 :t 1 DC in a shaking

water bath. Propylene glycol (100 ~L), eH)ASDN, NADPH (as applicable) and reference

chemical (or control or vehicle), and buffer (0.1 M sodium phosphate buffer, pH 7.4) were

combined in the test tubes (total volume 1 mL). The volume of the reference or control chemical

solutions or vehicle used was 20 ~L (1 % of total assay volume). The final concentrations for the

assay components are presented in Table 9. The tubes and the microsomal suspension were

placed in the 37 :t 1 DC 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 ca. 5 s and placed on ice. The tubes were then vortex-

mixed an additional 20-25 s. The tubes were then centrifuged using a Beckman GS-6R

centrifuge with GH-3.8 rotor for 10 min at a setting of 1000 rpm to aid in the separation of the

organic and aqueous phases. 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 methy lene chloride layer. The

aqueous layers were transferred to vials and duplicate aliquots (0.5 mL) were transferred to
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20-mL liquid scintilation counting vials. Liquid scintillation cocktail (Ultima Gold, Packard,

10 mL) was added to each counting vial and shaken to mix the solution. The radiochemical

content of each aliquot was determined by using liquid scintillation spectrometry (LSS).

Radiolabel found in the aqueous fractions represented tritiated water formed. The aromatization

of one mole of eH)ASDN resulted in the production of one mole of estrone (non-radio labeled)

and one mole of tritium associated with water.

Table 9. Optimized Aromatase Assay Conditions

Microsomal Protein (mg/mL)a

NADPH (mM)a

(3H)ASDN (nM)a

Incubation Time (min)
a Final concentrations

0.004

0.3

100

15

3.7 Data Analvsis

3.7.1 Aromatase Activity and Percent of Control Calculations

Data were entered into an Excel spreadsheet for calculation of aromatase activity and

percent of control. The master spreadsheet used was titled Aromatase _Master _ Version l.4xls.

For each repeat tube (full enzyme activity, background activity, positive, and negative

controls and each reference chemical concentration) the Excel 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 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 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. Nominally one might expect for
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an inhibitor the percent of control activity values to vary between approximately 0% near the

high inhibition concentrations and approximately 100% near the low inhibition concentrations.

However due to experimental variation individual observed percent of control values sometimes

extended below 0% or above 100%.

3.7.2 Statistical Analyses

3.7.2.1 Concentration-Response Fits for the Reference Chemicals. 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

Y == percent of control activity in the inhibitor tube

X == logarithm (base i 0) of the concentration

T == top of plateau

B == bottom of plateau

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

~ == logioICso (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)/(l + IOÜi-X)H)

The variance was approximately proportional to Y.

The response curve was fitted by nonweighted least squares nonlinear regression

analysis. Model fits were carried out using Prism software (Version 3.02).
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3.7.2.2 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 RC 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 RC 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 was plotted versus

logarithm ofRC concentration. The average concentration response curve across replicates was

superimposed on the same plot.

Graphs were prepared for the parameter estimates from the response curve model fits to

visually assess the estimates and their variations.

3.7.2.3 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. The means of the full enzyme activity control

values within each replicate and chemical were calculated as the reference value for 100% of

control for the replicate and chemicaL. The percent of control for each repetition within each

replicate and chemical was calculated as the ratio of the repetition value divided by the

corresponding 100% of control reference value. Graphs of the percent of control values

indicating the repetition portion by replicate and chemical for background activity, full enzyme

activity, negative and positive controls were prepared. Graphs displaying the differences of the
means of the beginning repetitions and the means of the end repetitions within each replicate and

chemical were prepared. A mixed effects model was fit to the percent of control values for each

control. The fixed effects were assigned as the chemical type, portion, and portion by chemical

interaction. The random effects were assigned as replicated within reference chemical and

portion by replicate interaction within chemicaL.

3.7.2.4 Statistical Software. Concentration response curves were fitted to the data

using the non-linear regression analysis features in the PRISM statistical analysis package,

Version 3.02. Supplemental statistical analyses and displays such as summary tables, graphical
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displays, analysis of variance, and multiple comparisons were carried out using the SAS

statistical analysis system, Version 8.

4.0 RESULTS

4.1 Radiochemical Purity

The eH) ASDN was found to be 97% radiochemically pure by HPLC analysis. The

radiochemical purity report appears in Appendix B.

4.2 Stock Formulation Analvsis

The formulation stability and formulation analysis results for all ten reference chemicals

and the positive and negative control chemicals from the Battelle CR are included in their

Chemistry reports. Some of the formulation analysis data are summarized in Table 10.
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Table 10. Formulation Analysis Data

~~
co l:l: i.. ..
:t ..

RC-1 Aminoglutethimide 1 11007-107-03 ~99 6/30/2005 8/27/2005 7/20/2005
:æ ~
QO
CI 0RC-2 Ketoconazole 2 11007-107-05 ~99 6/29/2005 8/27/2005 7/22/2005 Q :s
Oi ti

RC-3 Prochloraz 3 11007-116-01 99.5 7/25/2005 9/26/2005 8/5/2005 ~ S.Q Ql
RC-4 4-Nonylphenol 4 11007-132-01 ~98.5 9/13/2005 1 0/3/2005 9/29/2005 2::. ..Q:tRC-5 Dibenz( a, h janthracene 5 11007-132-02 97 9/13/2005 1 0/3/2005 9/29/2005

Co ..
co 0

RC-6 Fenarimol 6 11007-116-02 99 7/25/2005 8/24/2005 8/5/2005 :s
Ql

RC-7 Econazole ij7 11007-122-01 98 8/8/2005 1 0/2/2005 8/31/2005 l/
ClRC-8 Chrysin 8 11007-122-03 98.2 8/9/2005 11/16/2005 8/31/2005 ~RC-9 Dicofol 9 11007-126-01 96.5 8/22/2005 9/20/2005 9/15/2005 ~RC-10 Atrazine 10 11007-126-02 98 8/23/2005 9/19/2005 9/15/2005 ~
::N/A Lindane 3-L1 N-1 11007-107-01 99.6 7/1/2005 12/15/2005 9/29/2005 en..N/A 4- OH ASDN 4-ASDN-1 11007-107-07 99 6/27/2005 12/16/2005 9/29/2005 i:
a--.

Q;
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o
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:0
~
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4.3 Protein Analvsis

Protein content of the recombinant microsomes was measured each day of the aromatase

assay as described in Section 3.5. Protein assay spreadsheets are presented in Appendix D. The

final dilution of the stock microsomes was assayed for protein content and then the protein

concentration of the stock microsomes was calculated from the data. The data from the

intermediate dilutions of micro somes used in replicates 2 and 3 of chemicals 9 and 10 and

replicate 3 of chemicals 4 and 5 was used in the calculation of protein content for these assays.

The measured protein concentration for the recombinant microsomes for each day of use is

presented in Table 12.

The protein assay included standards ranging from 5 to 250 ~g protein/mL. QC

standards at concentrations of 12 and 11 0 ~g/mL were also included in each assay set. Both a

6-point and a 5-point (which omitted the 250 ~g/mL sample) concentration-absorbance response

curve were calculated for each assay. Generally, the 5-point curve better fit the data as

evidenced by lower deviation of the QC results from the expected values. Therefore, the protein

values for the recombinant micro somes as determined using the 5-point standard curve were

used in calculation of aromatase activity.

The QC results are presented in Table 11. The measured values for the high QC sample

(11 0 ~g/mL) showed an overall percent relative error of 4.1 %, whereas, for the low QC sample

(12 ~g/mL) the overall percent relative error was -17.7%. There was a much higher variability

in the values for the low QC (26.9% CV) than the high QC (4.9% CV). There were a few

determinations of the lOW QC standard with a high percent relative error which contributed

greatly to the high %CV. These variances in the low QC standard had little effect on the

determination of protein concentration of the microsomal samples, which, in most cases had

relative errors from the means of less than 10%.
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Table 11. Protein QC Table

0.011 0.001 -6.3 8.5
0.118 5.7AG 7/14/2005 0.011

AG, KCl 2,1 7/18/2005 0.010 0.105

AG, KCl 3,2 7/20/2005 0.012 0.114

KCl 3 7/22/2005 0.012 0.106
0.011 0.001 -5.6 5.1 0.114 0.002 3.9 1.38/2/2005 0.011 0.116

PCL, FRM 2 8/4/2005 0.012 0.114

3 8/5/2005 0.011 0.113
0.009 0.005 -27.8 59.2

0.120
0.116 0.003 5.5 3.09/21/2005 0.013

NYP, DBA 2 9/23/2005 0.010 0.114

3 9/29/2005 0.003 0.114

2b
0.009 0.002 -22.2 24.7

0.110
0.120 0.009 8.8 7.18/24/2005 0.012

ECl, CYN 3b 8/26/2005 0.008 0.126

4b 8/31/2005 0.008 0.123
0.008 0.003 -30.6 30.2 0.113 0.004 2.7 3.59/8/2005 0.008 0.117

DCF, ATl 2 9/13/2005 0.006 0.109

3 9/15/2005 0.011 0.113

Overall 0.010 0.003 -17.7 26.9 0.115 0.006 4.1 4.9
aConcentration units - mg/mL

bOata from replicate 1 of the assay run with ECz/CYN was not used - substituted with a fourth replicate

The protein concentration measured for each day of assay for each reference chemical is

presented in Table 12. The overall average measured protein concentration for the recombinant

microsomes was 4.7 :: 1.1 mg/mL (24.2 % CV), which is near the 4.9 mg/mL concentration

reported by the supplier of the microsomes.
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Table 12. Measured Protein Concentrations

1 7/14/2005 4.9 4.7 0.2 4.7
AG 2 7/18/2005 4.6

3 7/20/2005 4.5
1 7/18/2005 4.6 4.8 0.5 10.7

KCl 2 7/20/2005 4.5
3 7/22/2005 5.4

PCl, FRM 1 8/2/2005 4.5 3.7 0.8 22.2
2 8/4/2005 3.7
3 8/5/2005 2.9

NYP, DBA 1 9/21/2005 4.2 4.6 1.4 31.1
2 9/23/2005 3.5
3 9/29/2005 6.2*

ECl, CYN 2a 8/24/2005 6.3 4.4 1.6 36.6
3a 8/26/2005 3.4
4a 8/31/2005 3.6

DCF, ATl 1 9/8/2005 6.3 5.9 0.4 6.4
2 9/13/2005 5.6*
3 9/15/2005 5.9*

Overall 4.7 1.1 24.2
aOata from replicate 1 of the assay run with ECz/CYN was not used - substituted with a fourth replicate

*Protein content calculated from intermediate dilution.

4.4 Aromatase Activitv

Aromatase activity was measured in the presence of eight concentrations of each often

RCs. Each assay set also included four types of controls (see Section 3.6). Three replicates were

run of each RC. The aromatase activity data for RC- 7 and RC-8, replicate 1 showed no

concentration dependence and were excluded from analysis. A fourth replicate was conducted

for RC- 7 and RC-8 to replace the first replicate. Information regarding assay dates, protein

concentration, substrate specific activity and tested RC concentration ranges is presented in

Table 13. Radioactivity remaining in each assay tube after extraction of the unreacted substrate

represented product estrone. The aromatase activity was calculated by normalizing the

radioactivity present in each tube by the amount of microsomal protein and the reaction time and

has the units nmol/mg protein/min.
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Table 13. Aromatase Assay Summary

RC-1 Amino lutethimide 1 7/14/2005 4.9 1.422 1.00E-03 to 1.00E-10
RC-1 Amino lutethimide 2 7/18/2005 4.6 1.571 1.00E-03 to 1.00E-07
RC-1 Aminoglutethimide 3 7/20/2005 4.5 1.432 1.00E-03 to 1.00E-07
RC-2 Ketoconazole 1 7/18/2005 4.6 1.571 1.00E-04 to 1.00E-1 0

RC-2 Ketoconazole 2 7/20/2005 4.5 1.432 1.00E-Q4 to 1.00E-10

RC-2 Ketoconazole 3 7/22/2005 5.4 1.380 1.00E-04 to 1.00E-1 0

RC-3 Prochoraz 1 8/2/2005 4.5 1.377 1.00E-03 to 1.00E-10
RC-3 Prochoraz 2 8/4/2005 3.7 1.444 1.00E-05 to 1.00E-1 0
RC-3 Prochoraz 3 8/5/2005 2.9 1.369 1.00E-05 to 1.00E-10
RC-4 9/21/2005 4.2 1.379 1.00E-03 to 1.00E-1 0

RC-4 2 9/23/2005 3.5 1.244 1.00E-03 to 1.00E-07
RC-4 3 9/29/2005 6.2 1.218 1.00E-03 to 1.00E-07
RC-5 1 9/21/2005 4.2 1.379 1.00E-04 to 1.00E-10
RC-5 2 9/23/2005 3.5 1.244 1.00E-04 to 1.00E-10
RC-5 3 9/29/2005 6.2 1.218 1.00E-04 to 1.00E-10
RC-6 Fenarimol 1 8/2/2005 4.5 1.377 1.00E-03 to 1.00E-10
RC-6 Fenarimol 2 8/4/2005 3.7 1.444 1.00E-03 to 1.00E-08
RC-6 Fenarimol 3 8/5/2005 2.9 1.369 1.00E-03 to 1.00E-08
RC-7 Econazole 2 8/24/2005 6.3 1.279 1.00E-06 to 1.00E-1 0

RC-7 Econazole 3 8/26/2005 3.4 1.457 1.00E-06 to 1.00E-10
RC-7 Econazole 4 8/31/2005 3.6 1.281 1.00E-06 to 1.00E-10
RC-8 2 8/24/2005 6.3 1.279 1.00E-04 to 1.00E-08
RC-8 3 8/26/2005 3.4 1.457 1.00E-04 to 1.00E-08
RC-8 4 8/31/2005 3.6 1.281 1.00E-04 to 1.00E-08
RC-9 Dicofol 9/8/2005 6.3 1.287 1.00E-03 to 1.00E-1 0

RC-9 Dicofol 2 9/13/2005 5.6 1.297 1.00E-03 to 1.00E-08
RC-9 Dicofol 3 9/15/2005 5.9 1.232 1.00E-03 to 1.00E-08
RC-10 Atrazine 9/8/2005 6.3 1.287 1.00E-03 to 1.00E-10
RC-10 Atrazine 2 9/13/2005 5.6 1.297 1.00E-03 to 1.00E-07
RC-10 Atrazine 3 9/15/2005 5.9 1.232 1.00E-03 to 1.00E-07

4.4.1 Control Results

Each replicate set for each RC included four types of controls, each run in quadruplicate.

The control types were full aromatase activity, background activity, positive and negative

controls. The control tubes were divided so that two of each type were run at the beginning of

the set and two were run at the end of the set. In general, there was about a 25 minute interval

between the beginning and the end of each replicate set. The aromatase activity in the full
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aromatase activity controls represented 100% activity and since all aromatase activities were

corrected for background, the background activity controls necessarily were set to 0%. The

mean activities for each type of control (except background) for the beginning and end portions

and the overall means, SD, SEM and CVs across replicates and across chemicals are presented in

Table 14.

Table 14. Control Activitiesa

u roma ase c ivi v on ro
AG 1 0.3478 0.3082 0.3280 0.0257 0.0129 7.84 0.3416 0.0705 0.0407 20.63

2 0.2936 0.2642 0.2789 0.0175 0.0088 6.29
3 0.4527 0.3830 0.4178 0.0406 0.0203 9.72

KCZ 1 0.2936 0.2642 0.2789 0.0175 0.0088 6.29 0.3465 0.0714 0.0412 20.61
2 0.4563 0.3860 0.4211 0.0410 0.0205 9.72
3 0.3411 0.3377 0.3394 0.0054 0.0027 1.59

PCZ 1 0.4448 0.3775 0.3999 0.0445 0.0257 11.14 0.4981 0.1333 0.0770 26.76
2 0.4950 0.3942 0.4446 0.0587 0.0293 13.19
3 0.6903 0.6095 0.6499 0.0496 0.0248 7.63

NYP 1 0.4299 0.4029 0.4164 0.0160 0.0080 3.84 0.4193 0.1246 0.0720 29.72
2 0.5700 0.5208 0.5454 0.0380 0.0190 6.96
3 0.3055 0.2869 0.2962 0.0115 0.0057 3.88

DBA 1 0.4299 0.4029 0.4164 0.0160 0.0080 3.84 0.4193 0.1246 0.0720 29.72
2 0.5700 0.5208 0.5454 0.0380 0.0190 6.96
3 0.3055 0.2869 0.2962 0.0115 0.0057 3.88

FRM 1 0.4448 0.3775 0.3999 0.0445 0.0257 11.14 0.4981 0.1333 0.0770 26.76
2 0.4950 0.3942 0.4446 0.0587 0.0293 13.19
3 0.6903 0.6095 0.6499 0.0496 0.0248 7.63

ECZ 2 0.3171 0.2470 0.2821 0.0423 0.0212 15.00 0.3624 0.0707 0.0408 19.50
3 0.4437 0.3863 0.4150 0.0388 0.0194 9.35
4 0.4377 0.3426 0.3901 0.0633 0.0317 16.23

CYN 2 0.3171 0.2470 0.2821 0.0423 0.0212 15.00 0.3624 0.0707 0.0408 19.50
3 0.4437 0.3863 0.4150 0.0388 0.0194 9.35
4 0.4377 0.3426 0.3901 0.0633 0.0317 16.23

DCF 1 0.2935 0.2590 0.2763 0.0218 0.0109 7.90 0.3006 0.0245 0.0141 8.14
2 0.3621 0.2883 0.3252 0.0486 0.0243 14.94
3 0.3132 0.2871 0.3002 0.0165 0.0083 5.51

ATZ 1 0.2935 0.2590 0.2763 0.0218 0.0109 7.90 0.3006 0.0245 0.0141 8.14
2 0.3621 0.2883 0.3252 0.0486 0.0243 14.94
3 0.3132 0.2871 0.3002 0.0165 0.0083 5.51

Overall 0.3849 0.1043 0.0190 27.10

F ii A A t .1 C 1 I

(continued)
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Table 14. Control Activitiesa (continued)

AG 1 0.1853 0.1602 0.1727 0.0152 0.0076 8.80 0.1912 0.0338 0.0195 17.69
2 0.1763 0.1649 0.1706 0.0067 0.0034 3.93
3 0.2333 0.2271 0.2302 0.0098 0.0049 4.25

KCl 1 0.1763 0.1649 0.1706 0.0067 0.0034 3.93 0.2027 0.0308 0.0178 15.21
2 0.2352 0.2289 0.2320 0.0099 0.0049 4.25
3 0.2021 0.2085 0.2053 0.0106 0.0053 5.16

PCl 1 0.2574 0.2019 0.2297 0.0339 0.0169 14.76 0.2955 0.0762 0.0440 25.78
2 0.2981 0.2577 0.2779 0.0275 0.0137 9.89
3 0.4099 0.3481 0.3790 0.0430 0.0215 11.34

NYP 1 0.2339 0.2329 0.2334 0.0063 0.0031 2.69 0.2219 0.0515 0.0297 23.21
2 0.2785 0.2551 0.2668 0.0154 0.0077 5.77
3 0.1725 0.1589 0.1657 0.0130 0.0065 7.85

DBA 1 0.2339 0.2329 0.2334 0.0063 0.0031 2.69 0.2219 0.0515 0.0297 23.21
2 0.2785 0.2551 0.2668 0.0154 0.0077 5.77
3 0.1725 0.1589 0.1657 0.0130 0.0065 7.85

FRM 1 0.2574 0.2019 0.2297 0.0339 0.0169 14.76 0.2955 0.0762 0.0440 25.78
2 0.2981 0.2577 0.2779 0.0275 0.0137 9.89
3 0.4099 0.3481 0.3790 0.0430 0.0215 11.34

ECl 2 0.1592 0.1479 0.1536 0.0083 0.0041 5.39 0.2107 0.0496 0.0286 23.54
3 0.2545 0.2308 0.2427 0.0138 0.0069 5.67
4 0.2448 0.2269 0.2358 0.0169 0.0084 7.15

CYN 2 0.1592 0.1479 0.1536 0.0083 0.0041 5.39 0.2107 0.0496 0.0286 23.54
3 0.2545 0.2308 0.2427 0.0138 0.0069 5.67
4 0.2448 0.2269 0.2358 0.0169 0.0084 7.15

DCF 1 0.1595 0.1667 0.1631 0.0063 0.0032 3.88 0.1715 0.0162 0.0093 9.43
2 0.1900 0.1904 0.1902 0.0111 0.0055 5.82
3 0.1681 0.1546 0.1613 0.0095 0.0048 5.92

ATl 1 0.1595 0.1667 0.1631 0.0063 0.0032 3.88 0.1715 0.0162 0.0093 9.43
2 0.1900 0.1904 0.1902 0.0111 0.0055 5.82
3 0.1681 0.1546 0.1613 0.0095 0.0048 5.92

Overall 0.2193 0.0591 0.0108 26.93

Positive Control

(continued)
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Table 14. Control Activitiesa (continued)

egative antra
AG 1 0.3272 0.2754 0.3013 0.0317 0.0159 10.54 0.3209 0.0666 0.0385 20.76

2 0.2755 0.2572 0.2663 0.0111 0.0055 4.16
3 0.3890 0.4013 0.3951 0.0173 0.0086 4.37

KCl 1 0.2755 0.2572 0.2663 0.0111 0.0055 4.16 0.3280 0.0664 0.0383 20.25
2 0.3920 0.4045 0.3983 0.0174 0.0087 4.37
3 0.3209 0.3176 0.3193 0.0073 0.0037 2.29

PCL 1 0.4504 0.3550 0.4027 0.0593 0.0296 14.72 0.5069 0.1277 0.0737 25.20
2 0.4991 0.4379 0.4685 0.0488 0.0244 10.42
3 0.6965 0.6022 0.6493 0.0559 0.0279 8.60

NYP 1 0.4 722 0.4137 0.4429 0.0397 0.0199 8.97 0.4193 0.0987 0.0570 23.54
2 0.5279 0.4802 0.5040 0.0276 0.0138 5.48
3 0.3150 0.3068 0.3109 0.0256 0.0128 8.22

DBA 1 0.4722 0.4137 0.4429 0.0397 0.0199 8.97 0.4193 0.0987 0.0570 23.54
2 0.5279 0.4802 0.5040 0.0276 0.0138 5.48
3 0.3150 0.3068 0.3109 0.0256 0.0128 8.22

FRM 1 0.4504 0.3550 0.4027 0.0593 0.0296 14.72 0.5069 0.1277 0.0737 25.20
2 0.4991 0.4379 0.4685 0.0488 0.0244 10.42
3 0.6965 0.6022 0.6493 0.0559 0.0279 8.60

ECl 2 0.2843 0.2694 0.2769 0.0123 0.0061 4.43 0.3611 0.0733 0.0423 20.30
3 0.4170 0.3751 0.3961 0.0468 0.0234 11.81

4 0.4129 0.4079 0.4104 0.0383 0.0191 9.33
CYN 2 0.2843 0.2694 0.2769 0.0123 0.0061 4.43 0.3611 0.0733 0.0423 20.30

3 0.4170 0.3751 0.3961 0.0468 0.0234 11.81

4 0.4129 0.4079 0.4104 0.0383 0.0191 9.33
DCF 1 0.2695 0.2664 0.2680 0.0151 0.0075 5.62 0.2995 0.0417 0.0241 13.94

2 0.3626 0.3311 0.3469 0.0373 0.0186 10.74
3 0.2892 0.2783 0.2838 0.0137 0.0068 4.81

All 1 0.2695 0.2664 0.2680 0.0151 0.0075 5.62 0.2995 0.0417 0.0241 13.94
2 0.3626 0.3311 0.3469 0.0373 0.0186 10.74

3 0.2892 0.2783 0.2838 0.0137 0.0068 4.81
Overall 0.3822 0.1043 0.0190 27.29

N . C

aUnits are nmol/mg protein/min

The aromatase activities for the controls were divided by the average full enzyme activity

control activities for each chemical and replicate to calculate percent of control values. Plots of

the percent control activities for each chemical and replicate were prepared and examined

visually for trends (see Appendix E). The full activity control and negative control percent of

control values both ranged from about 80-120%, while the positive control percent of control

values generally ranged between 45 and 70%. For each type of control, there is a discernable

pattern in which the percent of control values for the controls run at the beginning of the assay
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set (beginning portion) were higher than the percent of control values for the controls run at the

end (end portion). This difference in beginning and end control activities is presented

graphically in the statisticians report in Appendix E. The graphs show decreases between

beginning and end percent of control activities generally on the order of 5-20%. These decreases

are notable since only about 25 minutes elapsed between the beginning and end of the assay set.

The results of the analysis of the control data using a mixed effects analysis of variance

(ANOV A) model show that portion was a significant contributor to the variance in percent of

control for each control type (except background). The coefficient of variance for the controls

across all chemicals and replicates was approximately 27%. Most of this variance may be

explained as the effect of the variance in measured protein content.

4.4.2 Percent of Control Values

The aromatase activity found in each assay tube was normalized to percent of control by

dividing by the average full enzyme activity for the replicate. The percent of control values for

each RC replicate and tube along with the mean, SD, SEM and %CV of the percent of control

across tubes within a replicate are presented in Table 15. There was little tube to tube variance

(%CV generally less than 10%) within a replicate, except at some high RC concentrations where

the percent of control values were near zero.

Table 15. Percent of Control Values

AG -3.00 9.70 9.29 8.47 9.15 0.63 0.36 6.84
-4.00 40.48 46.24 44.66 43.79 2.97 1.72 6.79
-5.00 86.93 56.61a 86.85 86.89 0.05 0.04 0.06
-6.00 93.50 89.90 92.73 92.04 1.90 1.10 2.06
-7.00 93.98 94.41 97.12 95.17 1.70 0.98 1.79
-8.00 97.60 96.16 103.29 99.02 3.77 2.17 3.80
-9.00 94.37 93.58 96.56 94.84 1.54 0.89 1.63

-10.00 95.19 94.53 96.33 95.35 0.91 0.53 0.96
AG 2 -3.00 6.84 6.99 7.53 7.12 0.36 0.21 5.08

-3.30 14.78 14.98 14.86 14.87 0.10 0.06 0.70
-3.60 28.02 28.20 27.72 27.98 0.25 0.14 0.88
-4.00 48.14 46.43 48.69 47.75 1.18 0.68 2.47
-4.30 62.64 60.45 65.49 62.86 2.53 1.46 4.02
-5.00 87.04 90.37 86.37 87.93 2.14 1.24 2.44
-6.00 95.74 90.80 100.77 95.77 4.98 2.88 5.20
-7.00 95.57 100.80 99.38 98.58 2.70 1.56 2.74aExcluded as an outlier.
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Table 15. Percent of Control Values (continued)

AG 3 -3.00 8.41 8.12 7.86 8.13 0.28 0.16 3.42
-3.30 13.35 15.38 14.23 14.32 1.02 0.59 7.13
-3.60 27.70 26.64 26.02 26.79 0.85 0.49 3.18
-4.00 45.46 47.23 42.54 45.08 2.37 1.37 5.25
-4.30 58.82 58.77 58.76 58.78 0.03 0.02 0.05
-5.00 89.42 83.29 82.34 85.02 3.84 2.22 4.52
-6.00 89.03 85.24 90.65 88.31 2.78 1.60 3.15
-7.00 92.68 92.58 101.56 95.61 5.15 2.98 5.39

KCZ 1 -4.00 0.54 0.26 0.39 0.40 0.14 0.08 36.22
-5.00 4.44 4.24 4.40 4.36 0.11 0.06 2.43
-6.00 30.07 32.30 31.23 31.20 1.11 0.64 3.57
-6.30 45.32 46.67 45.79 45.93 0.68 0.39 1.49
-7.00 82.62 80.09 62.98 75.23 10.68 6.17 14.20
-8.00 88.64 92.10 86.65 89.13 2.76 1.59 3.09
-9.00 98.02 92.79 92.82 94.54 3.01 1.74 3.18

-10.00 90.53 97.43 102.88 96.95 6.19 3.57 6.39
KCZ 2 -4.00 0.07 0.14 -0.01 0.07 0.08 0.04 118.02

-5.00 5.15 4.71 4.74 4.87 0.25 0.14 5.08
-6.00 35.39 34.92 32.15 34.15 1.75 1.01 5.13
-6.30 44.23 48.17 48.64 47.02 2.43 1.40 5.16
-7.00 81.13 75.46 74.54 77.05 3.57 2.06 4.63
-8.00 89.37 80.80 90.40 86.85 5.27 3.04 6.07
-9.00 84.03 83.52 91.53 86.36 4.48 2.59 5.19

-10.00 89.82 85.48 91.92 89.07 3.28 1.90 3.69
KCZ 3 -4.00 0.42 0.45 0.46 0.44 0.02 0.01 4.88

-5.00 4.06 4.01 4.48 4.18 0.26 0.15 6.12
-6.00 31.26 29.93 32.49 31.23 1.28 0.74 4.10
-6.30 48.68 48.45 47.46 48.20 0.65 0.37 1.34
-7.00 77.16 84.01 82.17 81.11 3.54 2.05 4.37
-8.00 99.09 92.41 100.35 97.28 4.27 2.46 4.38
-9.00 95.85 98.96 98.08 97.63 1.60 0.92 1.64

-10.00 90.45 89.13 103.35 94.31 7.85 4.53 8.33
PCZ 1 -3.00 -0.09 0.00 -0.06 -0.05 0.05 0.03 -87.29

-4.00 0.01 -0.05 -0.01 -0.01 0.03 0.02 -215.65
-5.00 0.32 0.21 0.33 0.29 0.07 0.04 23.14
-6.00 3.20 3.23 3.80 3.41 0.34 0.20 9.94
-7.00 28.62 25.05 26.05 26.57 1.84 1.06 6.94
-8.00 64.91 70.46 76.88 70.75 5.99 3.46 8.47
-9.00 101.83 90.36 92.06 94.75 6.19 3.57 6.53

-10.00 91.59 89.20 95.16 91.98 3.00 1.73 3.27
( continued)
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Table 15. Percent of Control Values (continued)

PCZ 2 -5.00 0.52 0.54 0.59 0.55 0.03 0.02 6.37
-6.00 3.56 3.48 3.53 3.53 0.04 0.02 1.15
-7.00 24.73 23.15 24.96 24.28 0.99 0.57 4.07
-7.60 55.37 53.07 55.78 54.74 1.46 0.84 2.66
-8.00 75.65 70.46 72.33 72.81 2.63 1.52 3.61
-8.30 83.33 84.68 86.96 84.99 1.83 1.06 2.16
-9.00 88.38 92.66 96.42 92.49 4.02 2.32 4.35

-10.00 92.93 97.92 99.70 96.85 3.51 2.03 3.63
PCZ 3 -5.00 0.56 0.45 0.41 0.47 0.08 0.05 16.60

-6.00 2.55 3.26 3.55 3.12 0.51 0.30 16.49
-7.00 24.80 21.93 24.96 23.90 1.70 0.98 7.13
-7.60 57.29 49.54 51.70 52.84 4.00 2.31 7.57
-8.00 74.18 71.26 74.87 73.44 1.92 1.11 2.61
-8.30 77.98 79.67 85.77 81.14 4.10 2.37 5.05
-9.00 93.4 7 97.20 84.58 91.75 6.48 3.74 7.07

-10.00 94.37 100.05 87.25 93.89 6.41 3.70 6.83
NYP 1 -3.00 0.14 0.05 0.07 0.09 0.05 0.03 56.99

-4.00 1.57 1.93 1.94 1.81 0.21 0.12 11.76
-5.00 84.06 87.35 84.74 85.38 1.74 1.00 2.03
-6.00 104.41 108.77 101.35 104.84 3.73 2.15 3.55
-7.00 104.53 101.83 100.72 102.36 1.96 1.13 1.91
-8.00 97.26 81.69 102.00 93.65 10.62 6.13 11.34
-9.00 99.64 100.17 95.91 98.57 2.32 1.34 2.35

-10.00 102.55 102.91 102.43 102.63 0.25 0.14 0.24
NYP 2 -3.00 0.10 0.16 0.09 0.11 0.04 0.02 31.91

-4.00 4.05 4.61 5.94 4.87 0.97 0.56 19.95
-4.30 21.09 21.40 21.45 21.31 0.20 0.11 0.92
-4.60 39.77 39.97 41.87 40.53 1.16 0.67 2.86
-5.00 92.74 74.94 84.04 83.90 8.90 5.14 10.61
-5.30 1 0 1.49 88.07 99.96 96.51 7.35 4.24 7.61
-6.00 94.18 100.76 98.05 97.66 3.30 1.91 3.38
-7.00 91.84 101.35 98.03 97.07 4.83 2.79 4.97

NYP 3 -3.00 0.05 0.14 0.12 0.11 0.05 0.03 44.21
-4.00 5.49 2.82 3.77 4.03 1.35 0.78 33.57
-4.30 20.11 21.77 18.23 20.04 1.77 1.02 8.84
-4.60 39.44 43.14 39.53 40.70 2.11 1.22 5.18
-5.00 90.90 85.03 85.45 87.13 3.27 1.89 3.76
-5.30 107.47 102.55 108.95 106.32 3.35 1.93 3.15
-6.00 97.09 98.68 106.97 100.92 5.30 3.06 5.26
-7.00 102.23 98.77 105.48 102.16 3.36 1.94 3.29

(continued)
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Table 15. Percent of Control Values (continued)

DBA 1 -4.00 92.13 96.40 100.34 96.29 4.11 2.37 4.27
-5.00 106.57 96.58 93.73 98.96 6.74 3.89 6.82
-6.00 91.83 90.55 95.87 92.75 2.78 1.60 2.99
-6.30 93.13 99.34 98.4 7 96.98 3.37 1.94 3.47
-7.00 91.81 92.91 91.00 91.90 0.95 0.55 1.04
-8.00 98.65 102.97 99.21 100.27 2.35 1.36 2.34
-9.00 99.39 92.00 93.13 94.84 3.98 2.30 4.20

-10.00 95.79 93.58 94.32 94.56 1.13 0.65 1.19
DBA 2 -4.00 83.89 90.63 90.95 88.49 3.99 2.30 4.51

-5.00 87.58 91.50 93.70 90.92 3.10 1.79 3.41
-6.00 97.08 89.84 88.61 91.84 4.58 2.64 4.98
-6.30 91.61 92.36 92.25 92.07 0.41 0.24 0.44
-7.00 94.92 91.26 95.06 93.75 2.15 1.24 2.30
-8.00 92.16 90.84 77.64 86.88 8.03 4.63 9.24
-9.00 93.63 99.49 92.80 95.31 3.65 2.11 3.83

-10.00 97.27 95.39 89.12 93.93 4.26 2.46 4.54
DBA 3 -4.00 93.28 93.61 100.18 95.69 3.89 2.25 4.07

-5.00 100.29 98.39 97.82 98.83 1.30 0.75 1.31
-6.00 97.47 98.43 100.49 98.79 1.54 0.89 1.56
-6.30 96.56 94.69 91.96 94.40 2.31 1.33 2.45
-7.00 100.10 105.76 98.69 101.52 3.74 2.16 3.68
-8.00 99.59 96.97 94.81 97.12 2.39 1.38 2.46
-9.00 97.13 102.71 96.39 98.74 3.45 1.99 3.50

-10.00 91.49 96.57 98.24 95.43 3.52 2.03 3.69
FRM 1 -3.00 0.92 0.90 0.79 0.87 0.07 0.04 8.36

-4.00 6.49 6.23 6.08 6.27 0.21 0.12 3.34
-5.00 36.75 37.24 38.03 37.34 0.65 0.38 1.74
-6.00 77.80 80.97 81.59 80.12 2.03 1.17 2.53
-7.00 89.23 89.89 90.86 89.99 0.82 0.48 0.92
-8. 00 92.94 92.10 84.22 89.75 4.81 2.78 5.36
-9.00 90.02 91.02 92.74 91.26 1.38 0.79 1.51

-10.00 88.85 89.24 91 .44 89.84 1.39 0.80 1.55
FRM 2 -3.00 1.04 1.00 1.04 1.03 0.02 0.01 2.26

-4.00 6.44 6.45 6.39 6.43 0.03 0.02 0.49
-4.60 19.59 20.97 19.39 19.98 0.86 0.50 4.30
-5.00 37.47 37.07 33.09 35.88 2.42 1.40 6.75
-5.30 50.17 47.69 48.91 48.92 1.24 0.72 2.54
-6.00 77.04 86.72 85.97 83.24 5.38 3.11 6.47
-7.00 93.34 94.44 88.66 92.15 3.07 1.77 3.33
-8.00 90.07 92.57 89.35 90.66 1.69 0.98 1.87

(continued)
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Table 15. Percent of Control Values (continued)

FRM 3 -3.00 0.93 0.99 0.96 0.96 0.03 0.02 3.32
-4.00 6.14 6.10 6.32 6.18 0.11 0.07 1.86
-4.60 19.51 18.85 19.55 19.30 0.39 0.23 2.04
-5.00 35.04 33.36 32.12 33.51 1.47 0.85 4.39
-5.30 49.70 50.32 49.72 49.91 0.35 0.20 0.70
-6.00 76.60 76.29 81.21 78.03 2.76 1.59 3.53
-7.00 93.45 84.74 87.92 88.70 4.40 2.54 4.97
-8.00 87.92 88.51 93.62 90.02 3.14 1.81 3.48

ECl 2 -6.00 0.27 0.22 0.28 0.25 0.03 0.02 11.50
-7.00 2.34 1.91 1.97 2.07 0.23 0.13 11.23
-8.00 15.70 16.58 17.84 16.71 1.08 0.62 6.45
-8.30 30.12 30.26 27.35 29.25 1.64 0.95 5.61
-9.00 77.24 75.89 71.69 74.94 2.90 1.67 3.86
-9.30 90.46 88.90 91.19 90.18 1.17 0.68 1.30
-9.60 91.93 91.32 91.23 91.49 0.38 0.22 0.42

-10.00 94.75 104.01 100.60 99.78 4.69 2.70 4.70
ECl 3 -6.00 0.30 0.25 0.33 0.29 0.04 0.02 12.82

-7.00 1.93 2.11 1.99 2.01 0.09 0.05 4.70
-8.00 15.30 18.01 17.75 17.02 1.49 0.86 8.78
-8.30 30.18 31.25 31.09 30.84 0.58 0.33 1.87
-9.00 77.02 70.66 76.43 74.70 3.51 2.03 4.70
-9.30 82.15 81.32 85.15 82.87 2.01 1.16 2.43
-9.60 95.62 95.12 94.18 94.98 0.73 0.42 0.77

-10.00 94.88 90.51 98.34 94.58 3.92 2.27 4.15
ECl 4 -6.00 0.19 0.25 0.24 0.22 0.03 0.02 15.22

-7.00 2.12 2.21 2.47 2.27 0.18 0.11 8.10
-8.00 17.74 19.92 19.63 19.10 1.18 0.68 6.20
-8.30 32.01 37.55 32.83 34.13 2.99 1.73 8.76
-9.00 71.02 76.36 66.03 71.14 5.17 2.98 7.26
-9.30 89.72 85.38 96.35 90.48 5.53 3.19 6.11
-9.60 99.17 93.98 91.43 94.86 3.94 2.28 4.15

-10.00 98.37 88.70 109.79 98.95 10.55 6.09 10.67
CYN 2 -4.00 25.25 21.00 23.26 23.17 2.13 1.23 9.18

-5.00 28.52 26.67 25.22 26.80 1.66 0.96 6.18
-5.30 41.21 37.82 41.56 40.20 2.07 1.19 5.14
-5.60 52.33 57.15 58.85 56.11 3.38 1.95 6.03
-6.00 63.49 72.68 73.38 69.85 5.52 3.19 7.90
-6.30 84.26 86.26 78.47 83.00 4.05 2.34 4.88
-7.00 92.50 89.05 84.06 88.54 4.25 2.45 4.80
-8.00 89.14 99.17 86.04 91.45 6.86 3.96 7.50

(continued)
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Table 15. Percent of Control Values (continued)

CYN 3 -4.00 24.98 24.33 22.57 23.96 1.25 0.72 5.21
-5.00 23.72 26.00 24.99 24.90 1.15 0.66 4.60
-5.30 35.69 37.80 36.48 36.66 1.06 0.61 2.90
-5.60 49.65 56.29 52.73 52.89 3.33 1.92 6.29
-6.00 70.55 74.68 66.35 70.53 4.16 2.40 5.91
-6.30 86.59 73.87 76.60 79.02 6.69 3.87 8.47
-7.00 99.75 92.56 94.15 95.49 3.78 2.18 3.96
-8.00 90.82 87.26 92.56 90.21 2.70 1.56 3.00

CYN 4 -4.00 27.67 27.66 26.76 27.37 0.52 0.30 1.91
-5.00 29.15 27.21 30.49 28.95 1.65 0.95 5.69
-5.30 42.71 44.95 47.85 45.17 2.58 1.49 5.70
-5.60 64.22 59.47 58.66 60.78 3.00 1.73 4.94
-6.00 73.08 70.30 76.34 73.24 3.02 1.75 4.13
-6.30 82.37 85.22 85.93 84.51 1.88 1.09 2.23
-7.00 93.48 86.39 93.66 91.18 4.15 2.40 4.55
-8.00 97.54 94.12 89.28 93.65 4.15 2.39 4.43

DCF 1 -3.00 2.46 2.12 2.22 2.26 0.18 0.10 7.86
-4.00 24.61 22.16 23.17 23.32 1.23 0.71 5.28
-5.00 82.57 79.74 74.33 78.88 4.19 2.42 5.31
-6.00 90.51 92.45 100.68 94.55 5.40 3.12 5.71
-7.00 92.08 97.27 92.95 94.10 2.78 1.61 2.95
-8.00 100.66 95.93 97.84 98.14 2.38 1.37 2.42
-9.00 106.94 92.17 95.48 98.19 7.75 4.47 7.89

-10.00 91.17 93.55 94.89 93.21 1.89 1.09 2.02
DCF 2 -3.00 2.77 1.84 2.10 2.23 0.48 0.28 21.36

-3.30 4.75 6.68 5.30 5.57 0.99 0.57 17.83
-3.60 11.06 11.48 14.40 12.31 1.82 1.05 14.78
-4.00 23.76 29.31 34.20 29.09 5.22 3.02 17.95
-5.00 74.13 77.04 79.60 76.92 2.74 1.58 3.56
-6.00 113.81 106.65 89.72 103.39 12.37 7.14 11.97
-7.00 100.71 102.22 100.46 101.13 0.95 0.55 0.94
-8.00 115.12 99.72 113.15 109.33 8.38 4.84 7.67

DCF 3 -3.00 2.64 2.65 2.06 2.45 0.34 0.19 13.68
-3.30 7.08 7.45 6.27 6.93 0.60 0.35 8.70
-3.60 11.75 11.66 14.17 12.52 1.42 0.82 11.37
-4.00 22.96 22.82 28.21 24.66 3.07 1.77 12.46
-5.00 75.73 70.79 71.15 72.56 2.76 1.59 3.80
-6.00 92.34 96.56 88.27 92.39 4.14 2.39 4.49
-7.00 94.18 92.66 88.28 91.71 3.06 1.77 3.34
-8.00 96.31 94.79 102.66 97.92 4.17 2.41 4.26

( continued)
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Table 15. Percent of Control Values (continued)

ATZ 1 -3.00 93.24 94.01 85.30 90.85 4.82 2.78 5.31
-4.00 97.36 93.55 98.65 96.52 2.65 1.53 2.74
-5.00 99.88 95.07 92.70 95.88 3.66 2.11 3.82
-6.00 97.93 88.44 95.88 94.08 5.00 2.89 5.31
-7.00 99.24 101.24 93.64 98.04 3.94 2.27 4.01
-8.00 92.22 106.39 89.4 7 96.03 9.08 5.24 9.45
-9.00 91.55 96.66 98.15 95.46 3.46 2.00 3.63

-10.00 94.14 90.61 85.69 90.15 4.24 2.45 4.71
ATZ 2 -3.00 92.75 78.70 80.48 83.97 7.65 4.42 9.11

-3.30 91.24 91.96 88.44 90.54 1.86 1.07 2.05
-3.60 88.83 94.47 91.82 91.71 2.82 1.63 3.08
-4.00 95.35 101.64 96.02 97.67 3.45 1.99 3.54
-4.30 102.60 99.15 97.52 99.75 2.59 1.50 2.60
-5.00 100.39 101.94 93.76 98.70 4.35 2.51 4.40
-6.00 100.67 94.91 106.59 100.72 5.84 3.37 5.80
-7.00 93.58 111.96 114.40 106.65 11.38 6.57 10.67

ATZ 3 -3.00 79.82 82.96 84.37 82.39 2.33 1.34 2.82
-3.30 85.18 85.51 83.21 84.63 1.25 0.72 1.47
-3.60 90.55 87.36 89.53 89.15 1.63 0.94 1.82
-4.00 95.93 93.35 94.18 94.49 1.32 0.76 1.39
-4.30 87.56 95.25 93.58 92.13 4.05 2.34 4.39
-5.00 94.97 97.73 93.97 95.56 1.95 1.12 2.04
-6.00 96.93 93.12 93.53 94.53 2.09 1.21 2.21
-7.00 98.09 88.64 89.53 92.08 5.22 3.01 5.66

The mean percent of control values across tubes for each replicate and the overall mean,

SD, SEM and %CV across replicates are presented in Table 16. Replicate to replicate

reproducibility was good, with most %CV values less than 10%, except at some high RC

concentrations were the percent of control value was near zero.

Table 16. Mean Percent of Control Per Replicate and Percent of Control Across Replicates

AG -3.00 9.15 7.12 8.13 8.13 1.01 0.59 12.47
-3.30 NA 14.87 14.32 14.60 0.39 0.28 2.67
-3.60 NA 27.98 26.79 27.38 0.84 0.60 3.08
-4.00 43.79 47.75 45.08 45.54 2.02 1.17 4.44
-4.30 NA 62.86 58.78 60.82 2.88 2.04 4.74
-5.00 86.89 87.93 85.02 86.61 1.48 0.85 1.70
-6.00 92.04 95.77 88.31 92.04 3.73 2.15 4.05
-7.00 95.17 98.58 95.61 96.45 1.86 1.07 1.93

( continued)
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Table 16. Mean Percent of Control Per Replicate and Percent of Control Across Replicates
(continued)

-8.00 99.02 NA NA 99.02 NC NC NC
-9.00 94.84 NA NA 94.84 NC NC NC

-10.00 95.35 NA NA 95.35 NC NC NC
KCZ -4.00 0.40 0.07 0.44 0.30 0.21 0.12 68.23

-5.00 4.36 4.87 4.18 4.47 0.36 0.21 7.98
-6.00 31.20 34.15 31.23 32.20 1.70 0.98 5.27
-6.30 45.93 47.02 48.20 47.05 1.14 0.66 2.42
-7.00 75.23 77.05 81.11 77.80 3.01 1.74 3.87
-8.00 89.13 86.85 97.28 91.09 5.48 3.17 6.02
-9.00 94.54 86.36 97.63 92.84 5.82 3.36 6.27

-10.00 96.95 89.07 94.31 93.44 4.01 2.31 4.29
PCZ -3.00 -0.05 NA NA -0.05 NC NC NC

-4.00 -0.01 NA NA -0.01 NC NC NC
-5.00 0.29 0.55 0.47 0.43 0.14 0.08 31.04
-6.00 3.41 3.53 3.12 3.35 0.21 0.12 6.26
-7.00 26.57 24.28 23.90 24.92 1.45 0.83 5.80
-7.60 NA 54.74 52.84 53.79 1.34 0.95 2.49
-8.00 70.75 72.81 73.44 72.33 1.41 0.81 1.94
-8.30 NA 84.99 81.14 83.06 2.72 1.92 3.28
-9.00 94.75 92.49 91.75 92.99 1.56 0.90 1.68

-10.00 91.98 96.85 93.89 94.24 2.45 1.42 2.60
NYP -3.00 0.09 0.11 0.11 0.10 0.01 0.01 13.72

-4.00 1.81 4.87 4.03 3.57 1.58 0.91 44.22
-4.30 NA 21.31 20.04 20.67 0.90 0.64 4.37
-4.60 NA 40.53 40.70 40.62 0.12 0.09 0.30
-5.00 85.38 83.90 87.13 85.47 1.61 0.93 1.89
-5.30 NA 96.51 106.32 101.41 6.94 4.91 6.85
-6.00 104.84 97.66 100.92 101.14 3.60 2.08 3.55
-7.00 102.36 97.07 102.16 100.53 3.00 1.73 2.98
-8.00 93.65 NA NA 93.65 NC NC NC
-9.00 98.57 NA NA 98.57 NC NC NC

-10.00 102.63 NA NA 102.63 NC NC NC
DBA -4.00 96.29 88.49 95.69 93.49 4.34 2.51 4.64

-5.00 98.96 90.92 98.83 96.24 4.60 2.66 4.78
-6.00 92.75 91.84 98.79 94.46 3.78 2.18 4.00
-6.30 96.98 92.07 94.40 94.48 2.45 1.42 2.60
-7.00 91.90 93.75 101.52 95.72 5.10 2.95 5.33
-8.00 100.27 86.88 97.12 94.76 7.00 4.04 7.39
-9.00 94.84 95.31 98.74 96.30 2.13 1.23 2.22

-10.00 94.56 93.93 95.43 94.64 0.76 0.44 0.80
( continued)
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Table 16. Mean Percent of Control Per Replicate and Percent of Control Across Replicates
(continued)

FRM -3.00 0.87 1.03 0.96 0.95 0.08 0.05 8.38
-4.00 6.27 6.43 6.18 6.29 0.12 0.07 1.96
-4.60 NA 19.98 19.30 19.64 0.48 0.34 2.44
-5.00 37.34 35.88 33.51 35.58 1.94 1.12 5.44
-5.30 NA 48.92 49.91 49.42 0.70 0.49 1.41
-6.00 80.12 83.24 78.03 80.47 2.62 1.51 3.26
-7.00 89.99 92.15 88.70 90.28 1.74 1.00 1.93
-8.00 89.75 90.66 90.02 90.15 0.47 0.27 0.52
-9.00 91.26 NA NA 91.26 NC NC NC

-10.00 89.84 NA NA 89.84 NC NC NC
ECZ -6.00 0.25 0.29 0.22 0.26 0.04 0.02 13.59

-7.00 2.07 2.01 2.27 2.12 0.13 0.08 6.34
-8.00 16.71 17.02 19.10 17.61 1.30 0.75 7.38
-8.30 29.25 30.84 34.13 31.41 2.49 1.44 7.94
-9.00 74.94 74.70 71.14 73.59 2.13 1.23 2.89
-9.30 90.18 82.87 90.48 87.85 4.31 2.49 4.91
-9.60 91.49 94.98 94.86 93.78 1.98 1.14 2.11

-10.00 99.78 94.58 98.95 97.77 2.80 1.62 2.86
CYN -4.00 23.17 23.96 27.37 24.83 2.23 1.29 8.98

-5.00 26.80 24.90 28.95 26.89 2.03 1.17 7.53
-5.30 40.20 36.66 45.17 40.68 4.28 2.47 10.52
-5.60 56.11 52.89 60.78 56.60 3.97 2.29 7.01
-6.00 69.85 70.53 73.24 71.20 1.79 1.04 2.52
-6.30 83.00 79.02 84.51 82.17 2.83 1.64 3.45
-7.00 88.54 95.49 91.18 91.73 3.51 2.03 3.82
-8.00 91.45 90.21 93.65 91.77 1.74 1.00 1.90

DCF -3.00 2.26 2.23 2.45 2.32 0.12 0.07 5.09
-3.30 NA 5.57 6.93 6.25 0.96 0.68 15.37
-3.60 NA 12.31 12.52 12.42 0.15 0.10 1.19
-4.00 23.32 29.09 24.66 25.69 3.02 1.75 11.77
-5.00 78.88 76.92 72.56 76.12 3.24 1.87 4.25
-6.00 94.55 103.39 92.39 96.78 5.83 3.37 6.02
-7.00 94.10 101.13 91.71 95.64 4.90 2.83 5.12
-8.00 98.14 109.33 97.92 101.80 6.53 3.77 6.41
-9.00 98.19 NA NA 98.19 NC NC NC

-10.00 93.21 NA NA 93.21 NC NC NC

(continued)

33



WA 4-17 Recombinant Aromatase Validation Study
RT/947-AN 08055.004.039

Task 4 Draft Report

Table 16. Mean Percent of Control Per Replicate and Percent of Control Across Replicates
(continued)

ATZ -3.00 90.85 83.97 82.39 85.74 4.50 2.60 5.25
-3.30 NA 90.54 84.63 87.59 4.18 2.95 4.77
-3.60 NA 91.71 89.15 90.43 1.81 1.28 2.00
-4.00 96.52 97.67 94.49 96.23 1.61 0.93 1.68
-4.30 NA 99.75 92.13 95.94 5.39 3.81 5.62
-5.00 95.88 98.70 95.56 96.71 1.73 1.00 1.79
-6.00 94.08 100.72 94.53 96.44 3.71 2.14 3.85
-7.00 98.04 106.65 92.08 98.92 7.32 4.23 7.40
-8.00 96.03 NA NA 96.03 NC NC NC
-9.00 95.46 NA NA 95.46 NC NC NC

-10.00 90.15 NA NA 90.15 NC NC NC
NA Not applicable - this test concentration was not assayed in this replicate
NC Not calculated - only one data point - no mean, SO, SEM or CV calculated.

4.4.3 ICso Values

For each reference chemical and replicate the percent of control values were fitted to the

equation presented in Section 3.7.2.1 using Prism 3.02 and the Top, Bottom, ICso and Slope were

calculated. The concentration response curves for each replicate of each RC are presented in

Appendix F.

The percent of control values for the tested concentrations of all RCs except chrysin,

dibenz(a,h)anthracene and atrazine essentially span the range 0-100%. The model fits the data

well for each of these reference chemicals. For chrysin the percent of control data for the tested

concentrations ranges from approximately 25-92% and the current 4-parameter model curve fits

these data well, which is in contrast to the two-parameter model used in a previous task that did

not fit this type of data satisfactorily. However, as pointed out previously by Dr Paul Feder of

Battelle, when the percent of control values do not span the range 0-100%, the value returned as

logICso by Prism is actually equivalent to (Top + Bottom)/2. Therefore, caution should be

exercised in the reporting of ICso estimates generated from data sets that do not span the 0-100%

range for percent of control. In the case of chrysin, the point estimate for the concentration

corresponding to 50% activity returned by Prism for the data averaged across all three replicates

is -5.526. This value is not encompassed by the 95% confidence interval (-5.74 to -5.59) for

LogIC50 (see Table 19). Dibenz(a,h)anthracene and atrazine did not inhibit aromatase more
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than 20% at concentrations up to 1 mM, and thus were both categorized as non-inhibitors

according to the study criteria.

Figure 1 shows the concentration response curve fits of each replicate per reference

chemical superimposed on one plot. It is clear that the replicate to replicate variation in curve fit

is low.

Figure 2 presents the results of curve fitting across the replicates for each reference

chemicaL. The mean percent of control data for the repetitions within a replicate (as presented in

Table 16) were fit to the modeL.

The Top, Bottom, ICso and slope data are summarized in Table 17 by chemical and

replicate. The status of each response is also indicated in the table. All of the tested chemicals,

except dibenz( a,h ) anthracene and atrazine, were classified as inhibitors.

The summary statistics (overall means, SE and 95% confidence intervals) for the

response model parameters for each chemical are presented in Table 18. Graphs of the top,

bottom, ICso and slope means, standard errors and confidence intervals are included in

statistician's report in Appendix E.
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Figure 1. Concentration-Response Curve Fits - Overlay of Individual Replicate Results
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Figure 2. Average Concentration-Response Curve Fits
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Table 17. Summary of Top, Bottom, LoglCso and Slope and their Associated SE
~~
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AG 1 1 95.60 0.6988 2.781 2.934 -4.096 0.04096 -1.036 0.1105 Inhibitor
2 98.23 1.009 -4.887 3.433 -3.978 0.03964 -0.9035 0.06290 Inhibitor

3 93.28 1.397 -1.499 4.268 -4.018 0.05313 -0.9384 0.09583 Inhibitor

KCl 2 1 95.08 1.68 -1.319 2.433 -6.332 0.04977 -0.8562 0.09097 Inhibitor

2 88.06 1.08 -0.1461 1.587 -6.213 0.03158 -1.02 0.08696 Inhibitor

3 96.83 1.211 0.2179 1.656 -6.308 0.03105 -1.056 0.08612 Inhibitor

PCl 3 1 94.89 1.711 -0.1794 1.098 -7.459 0.04605 -0.9214 0.07189 Inhibitor

2 96.65 1.060 0.2822 1.067 -7.487 0.02328 -0.9868 0.04696 Inhibitor

3 94.31 1.692 0.1699 1.709 -7.482 0.03800 -0.9968 0.07788 Inhibitor

NYP 4 1 100.4 1.308 0.2218 2.936 -4.709 0.1469 -2.588 1.248 Inhibitor

2 98.75 1.85 1.255 2.345 -4.654 0.02659 -2.018 0.2053 Inhibitor

3 104.2 1.705 1.698 2.084 -4.673 0.02229 -2.186 0.2014 Inhibitor

DBA 5 1 no inhibition
2 no inhibition
3 no inhibition

FRM 6 1 90.51 0.5684 0.6013 0.9991 -5.152 0.02339 -1.041 0.05676 Inhibitor

2 92.68 1.252 1.631 1.477 -5.219 0.02851 -1.049 0.07255 Inhibitor

3 90.33 0.9310 0.8316 1.111 -5.218 0.02225 -0.9949 0.05099 Inhibitor

ECl 7 2 100.6 1.571 0.6946 1.089 -8.614 0.02592 -1.216 0.06375 Inhibitor

3 97.88 1.591 0.4549 1.094 -8.589 0.02698 -1.176 0.06406 Inhibitor

4 103.7 3.627 0.1701 2.199 -8.617 0.05578 -1.043 0.1087 Inhibitor

CYN 8 2 90.54 1.870 21.16 2.513 -5.645 0.04807 -1 .295 0.1526 Inhibitor

3 92.6 1.927 21.55 2.429 -5.730 0.04671 -1.321 0.1533 Inhibitor

4 92.48 1.645 24.61 2.254 -5.617 0.04349 -1.298 0.1393 Inhibitor

DCF 9 1 95.95 1.061 0.1887 2.846 -4.428 0.05282 -1.159 0.1085 Inhibitor

2 106.5 2.287 -4.76 5.315 -4.453 0.08875 -0.8375 0.1125 Inhibitor

3 95.29 1.157 -0.9486 2.385 -4.459 0.04765 -0.9354 0.07271 Inhibitor

All 10 1 no inhibition
2 no inhibition
3 no inhibition

Status = codes as described in the statistical analysis section that describe the curve fi that lead to the ICso calculation.
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Table 18. Summary Statistics for Response Model Parameters by Chemical

AG Top 95.82 1.35 92.96 98.68

AG Bottom -0.90 2.51 -6.22 4.42

AG -4.03 0.04 -4.11 -3.95

AG Sio e -0.94 0.05 -1.04 -0.84

KCl To 93.26 2.73 87.47 99.06

KCl Bottom -0.22 1.04 -2.41 1.98

KCl -6.28 0.04 -6.36 -6.20

KCl Sio e -0.98 0.06 -1.11 -0.85

PCL To 95.73 0.82 94.00 97.46

PCL Bottom 0.08 0.70 -1 .40 1.56

PCL Log10(IC50) -7.48 0.02 -7.52 -7.44

PCL Sio e -0.97 0.04 -1.05 -0.90

NYP To 101.1 1.53 97.89 104.4

NYP Bottom 1.22 1.38 -1.70 4.14

NYP -4.67 0.02 -4.70 -4.63

NYP Slope -2.26 0.17 -2.62 -1.91

FRM To 90.75 0.45 89.79 91.71

FRM Bottom 0.89 0.66 -0.52 2.30

FRM -5.20 0.02 -5.24 -5.15

FRM Sio e -1.02 0.03 -1.09 -0.95

ECl To 99.78 1.32 96.98 102.6

ECl Bottom 0.53 0.73 -1.01 2.07

ECl -8.60 0.02 -8.64 -8.57

ECl Sio e -1.17 0.04 -1.26 -1.09

CYN To 91.92 1.04 89.71 94.12

CYN Bottom 22.58 1.38 19.65 25.51

CYN -5.66 0.03 -5.74 -5.59

CYN Slope -1.30 0.09 -1.49 -1.12

DCF To 98.99 3.50 91.58 106.4

DCF Bottom -0.93 1.73 -4.60 2.73

DCF Log10 IC50 -4.45 0.03 -4.52 -4.38

DCF Sio e -0.97 0.09 -1.16 -0.79
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5.0 DISCUSSION

This W A 4-17, Task 4 involved testing the response of human recombinant microsome

aromatase activity to inhibition by ten reference chemicals. This task was performed in the four

aromatase validation laboratories (RTI, Battelle, WIL and In Vitro) and only the results obtained

by R TI are presented here.

The recombinant microsomes used in this task had a reported protein concentration of

4.9 mg/mL. The average measured protein content of the microsome stock was 4.7:: 1.1 mg/mL

(24.2% CV).

QC standards of 12 and 110 ~g/mL were included with each of the sixteen protein assays.

Overall, the data show acceptable correlation (4.1 % relative error) of calculated and known

amounts for the high QC standard, while that found for the low QC standard was -17.7%.

Four types of controls were used for the aromatase assay - a full activity control which

served as the 100% activity control, a background activity control which was used to correct for

non-enzymatic product formation and other artifactual radiochemical content in the assay

mixture, a positive control which employed a known aromatase inhibitor and a negative control

which employed a known aromatase non-inhibitor.

All calculated aromatase activities were corrected for the radioactivity measured in the

background activity controls, so the average background control activity for a replicate

necessarily was zero. The average full aromatase activity for the recombinant microsomes was

0.3849:: 0.1043 nmol/mg/min (27.1 % CV), the positive control activity averaged 0.2193 ::

0.0591 nmol/mg/min (26.9 %CV) and the negative control activity averaged 0.3822:: 0.1043

nmol/mg/min (27.3 %CV). The data show decreases between beginning and end percent of

control activities for each control type (except background) generally on the order of 5-20%.

Given that only about 25 minutes elapsed between the beginning and end of the assay set, these

decreases are notable, and support the need for minimizing the amount of time between thawing

and use of the microsomes in the assay.

Aromatase activities were expressed as percent of control after normalizing by the

average full enzyme activity for a given replicate. The background and full enzyme activity

controls were set at 0 and 100% by definition. The positive and negative control percent of
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control activities generally ranged from 45-70% and 80-120%, respectively, across all runs of the

assay.

Each of the ten reference chemicals was added to the aromatase assay at eight predefined

concentrations (usually 10-3 to 10-10 M) in triplicate repetitions (tubes) per replicate of the assay.

Data from the first replicate of each reference chemical were reviewed and the target

concentrations were adjusted as necessary to better define the concentration response curve.

Concentrations were selected to define the upper and lower plateaus with intermediate

concentrations chosen to distribute as evenly as possible along the slope of the curve. The

aromatase assay was conducted in triplicate for each reference chemical and all replicates of a

given reference chemical were conducted by a given technician.

The response curve was fitted by nonweighted least squares nonlinear regression

analysis. The four-parameter model used in this work assignment led to satisfactory curve fits

for the data sets where inhibitions of at least 80% were found. Because of the way Prism

(Version 3.02) calculates estimates for LogICso, caution should be exercised in the reporting of

ICso estimates generated from data sets that do not span the 0-100% range for percent of control,

as for chrysin in the current study and as discussed in Section 4.4.3 above.

ICsos, slope, and top and bottom plateaus were estimated for each reference chemical

using a four-parameter equation. There was little variance (3-15%) in ICso data over three

replicates for each reference chemicaL. Dibenz(a,h)anthracene and atrazine were identified as

non-inhibitors of aromatase, which is as expected based on the literature and the results of W A

2-24. All other reference chemicals tested were classified as aromatase inhibitors.

4-Nonylphenol was identified as an aromatase inhibitor in this study, whereas in W A 2-24, it

was classified as a non-inhibitor. The inclusion of more concentrations between 10-4 and 10-s M

in this task allowed for the detection of the inhibition of aromatase at those higher concentrations

and for appropriate curve-fitting to estimate ICso.

6.0 CONCLUSION

In this W A 4-17 Task 4, the performance of the aromatase assay was assessed using a

recombinant microsome preparation and ten reference chemicals. The data reported here will be

compared with data obtained from other participating laboratories using the same microsomal

preparation and reference chemicals.
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Aromatase activities for each type of control had coefficients of variance on the order of

27%. The coeffcient of variance for the protein concentration of the microsomes was 24.2%,

suggesting that variance in aromatase activity is closely tied to variance in protein content

determination. Decreases in control activities were notable over the approximately 25 minutes

that elapsed between the beginning and end of the assay, suggesting that it is important to

minimize the length of time between thawing and use of microsomes.

Because the curve parameters (top, bottom, IC50 and slope) are estimated based on

percent of control values, the high CV s found for the control activities did not lead to high

variances in the curve parameter estimates. For example, the variance in ICso estimates was less

than 15% over the three replicates for any of the ten tested reference chemicals. Data from

chrysin point out the need for caution in the interpretation ofICso values reported by Prism for

data sets where the percent of control values do no encompass the entire range 0-100%.

The results of this study show that the aromatase assay can be used to reliably detect

aromatase inhibitors and non-inhibitors and to produce appropriate concentration response data,

including ICsos, for those chemicals with acceptable reproducibility.
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Study Protocol
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1.0 OBJECTIVES

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
ofthe 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 suffcient supply of chemical reagents, radiolabeled 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 radiolabeled ASDN wil be used. The nonradiolabeled ASDN and the radio labeled
androstenedione ((lß)Hl-androstenedione, CH1ASDN) wil 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 wil be included in study report. The radiochemical purity of the eH)ASDN was
assessed by the lead laboratory in a previous Task and was found to be 97%.
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2.1.2 Preparation of Substrate Solution for use in Aromatase Assay

Since the specific activity of the stock CHJASDN is too high for use directly in the
assay, a solution containing a mixture ofnonradiolabeled and radiolabeled eH)ASDN must 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 iiCi. This substrate solution should have a
concentration of 2 ii with a radiochemical content of about 1 iiCi/mL.

The following ilustrates the preparation of a substrate solution using a stock of
CH)ASDN with a specific activity of25.3 Ci/mmol and a concentration of 1 mCi/mL. Prepare a
1: 1 00 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 iig/mL. Combine
4.5 mL of the 1 iig/mL solution of ASDN, 800 ¡i 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 ii) and
combine with scintilation cocktail for radiochemical content analysis. The addition of 100 ¡i of
the substrate solution to each 2 mL assay volume yields a final eH)ASDN concentration of
100 nM with 0.1 iiCi/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.

T bl 1 R i Ch . I li A t A V ld ta e . e erenee em iea s or roma ase ssay a i a ion

Molecular Molecular
Reference chemical CAS Number

Formula Weight Basis for Selection

(g/mol)

aminoglutethimide 125-84-8 CiiHI6Ni02 232.3 Non-steroidal aromatase
inhibitor

chrysin 480-40-0 CisHIOO4 254.2 Potent flavonoid

dicofol 1 15-32-2 Ci4H9ClsO 370.47 Organochlorine

econazole (nitrate) 24169-02-6 ClgHlsChNiO- 444.7 Potent imidazole anti-fungal
HNOi

ketoconazole 65277-42-1 C2~2gCliN404 531.43 Weak imidazole anti-fungal

atrazine 1912-24-9 CgHi4CINs 215.69 Affects aromatase gene
expression; no armatae
inhibition

fenaiimol 60168-88-9 C17H1iCliNiO 331.2 pyrimidine fungicide

4-nonylphenol 104-40-5 C1sHi4O 220.4 Affects ARÆR; no
aromatase inhibition
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Molecular Molecular
Reference chemical CAS Number

Formula Weight Basis for Selection
(glmol)

prochloraz 67747-09-5 C15HI6CliNiOi 376.7 conazole fugicide

dibenz (a.h) anthacene 53-70-3 CiiHI4 278.35 Known non-armatase
inhibitor; Ah receptor agonist

2.2.1 Reference Chemical Formulation and Analysis

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 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 ilL 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 i - i 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 wil ensure that, for example, Chemical 1, is always the same chemical in
each laboratory. This is important for the proper balancing of the 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, wil 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 Numher Formula Weight (gJmol) Concentration in Basis for Selection
Assay (M)

4-0H ASDN 566-48-3 Cl9Hi60i 302.4 5E-8 Known aromatase inhibitor

Lindane 58-89-9 C6H6Cl6 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 substlmce formulation used in each assay should be no
more than 1 % ofthe total assay volume (i.e., 20 ilL in a2 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 ilL 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 DC. The approximate protein content of the microsomes wil be
provided by the supplier.

Caution: Microsomes can be denatured by detergents. Therefore, it is importnt 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 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 :C i °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 ilL, dependant on the protein concentration of the preparation) and
the samples wil be flash frozen and stored at -70 tQ -80 DC 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:c 1 °C water bath and
then wil be immediately transferred to an ice bath. The microsomes will 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 mg/mL. The addition of i 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
than approximately 1 h before proceeding with the assay. Appropriate documentation oftime
from thaw to use must be maintained.
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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 (JT Baker, cat # 401 1-01, 137.99 glmol) and sodium phosphate dibasic (JT 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 of 7.4. 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) wil be added to the assay
directly as described below.

2.5.3 NADPH

NADPH (ß-nicotinamide adenine dinucleotide phosphate, reduced form, tetrasodium
salt, Sigma, cat # 1630, 833.4 g/mol) is the required co-factor for CYPI9. 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 ¡. of the stock wil be added to the 2 mL assay volume. NADPH must be
prepared fresh each day and wil be kept on ice.

3.0 PROTEIN ASSAY

The protein concentration of the microsome preparation wil be determined on each day
of use of the microsomes in the aromatase assay. QC standards (nominal protein concentrations
of 10 and 100 ¡.g/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 Ilg
protein/mL. The protein curve stàndards 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 ¡. aliquot of unknown, QC or curve standard, i 00 llL ofBioRad DC Protein Kit
Reagent A wil be added and mixed. Next, 800 ilL ofBioRad DC Protein Kit Reagent B wil be
added to each sample and the samples wil 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 i h. Each sample (unknown and standards) wil be transferred to disposable
polystyrene cuvettes and the absorbance (~ 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.
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4.0 AROMATASE ASSAY METHOD

The assays wil be performed in 13 x 100 mm test tubes maintained at 37 :! 1 °C 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-), eHlASDN, NAPPH, and buffer (0.1 M
sodium phosphate buffer, pH 7.4) wil be combined in the test tubes (total volume i 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 °C in the water bath for 5 min prior to initiation
of the assay by the addition of i mL ofthe 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 centrifuge with GH-3.8 rotor for 10 miD 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) wil be transferred to 20-mL
liquid scintilation counting vials. Liquid scintilation 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 (m2lmU"

NADPH (mM)"

r3H1ASDN (nM)"

Incubation Time (min)
a Final concentrations

Recombinant

0.004

0.3

100

15

Analysis of the samples wil be perfonned using liquid scintilation spectrometry
(L88). Radioactivity found in the aqueous fractions represents 3H20 formed.

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 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 ten reference chemicals.
Multiple reference chemicals may be conducted by a single technician in a given day and, in that
case, the control tubes may be shared across the reference chemical sets; however, microsome
source and reference chemical vehicle may not vary between the reference chemicals that share
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control tubes. 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 types of control samples wil be included for each replicate. These include:

· full enzye (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 i 0-8 M)

· negative controls (all components that are in the full aromatase activity controls,
except vehicle, and with the addition oflindane at i 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 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 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 mixtre 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 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 insolubilty is observed at the high concentration (l 0.3 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.
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Table 4. Reference Chemical Study Desil!n

Reference
Sample type. Repetitions

Description Chemical
(test tubes) concentration

(M final)
Full Enzyme Activity Control 4 Complete assay' 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
Positve Control 4 control chemical (4-0H ASDN) 5 x 10-8

added

Negative Control 4 Complete assay with negative
i x 10~control chemical (lndane) added

Reference Chemical Concentration 1 3
Complete assay with Reference

1 x 10-3Chemical added

Reference Chemical Concentration 2 3
Complete assay with Reference

1 x 10-4Chemical added

Reference Chemical Concentration 3 3
Complete assay with Reference

i x 10.5Chemical added

Reference Chemical Concentration 4 3
Complete assay with Reference

i x 10-6
Chemical added

Reference Chemical Concentration 5 3
Complete assay with Reference

1 x 10.7Chemical added

Reference Chemical Concentration 6 3
Complete assay with Reference

I x 10-8Chemical added

Reference Chemical Concentration 7 3
Complete assay with Reference

i x 10-9Chemical added

Reference Chemical Concentration 8 3
Complete assay with Reference

i x 10-10Chemical added
"The complete assay contains buffer, propylene glycol, microsomal protein, fH)ASDN and NADPH

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.
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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
curve fit wil 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 wil be run prior to the to 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 prepa.red 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 = 1 O's then X = -5). Let

Y :¡ percent of control activity in the inhibitor tube

X:¡ logarithm (base 10) of the concentration
DA va == 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)
fl:¡ loglOICso (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) -1J10CIl-X¡lli + E
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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 wiI be fitted by weighted least squares nonlinear regression
analysis with weights equal to IN. Model fits wil be carried out using Prism softare (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), bottom (B), 10gioICso (ii), and slope (13). The estimated
T, B, 10gloICso, and ß for a reference chemical wil be (weighted) means across the replicates.
The estimated overall stadard errors wil be based on the stadard errors within each replicate
and the replicate~to-replicate variabilty. The average values and standard errors ofT, B,
loglolCso, or 13 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, 10glOICso (ii), the within replicate standard error of ¡., the ICso, the
slope (ß), the within replicate standard error of/3, 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.

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 wil
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 wil be plotted versus logarithm of reference chemical concentration. The average
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concentration response curve across replicates wil 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 10gioICso (i.l) 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 i., 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 100 percent. The full enzyme activity controls percent of
control, the background activity controls percent of contro~, 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 variabilty 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 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 wil be:

· reference chemicaL.

· portion (beginning or end), and
· portion by reference chemical interaction.
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The random effects wil be:

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

The residual error variation corresponds to repetition within reference chemical,
replicate, and portion. The'esponse wil be percent of control. Since for the background
activity and full enzyme activity controls the average ofthe 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 chemcial 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. Ifthe 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 Softare

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.

6.2.5 Interlaboratory Statistical Analysis

The lead laboratory and each of the participating laboratories wil carry 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 carry 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 variation, and overall consensus estimates among
the laboratories.

7.0 RETENTION OF RECORDS

All records that remain the responsibility ofthe testing laboratory wil be retained in

the archives for the life of the contract.
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8.0 QUALITY CONTROUQUALITY 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 stdy 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 wil include (but is not limited to)
the following information: assay date and run 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 of the intra- and inter-laboratory statistical analyses described in Section 6
of this document.

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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EPA Contract No.:
EPA Work Assignment No.:
Task Number:

RTI Study Code:

68-W-01-023
4-17

4
An05-947

AMENDMENT 1

TITLE: WA 4-17 Task 4: Conduct Multiple Chemical
Studies with Recombinant Microsomes

SPONSOR: Battelle
505 King Ave.
Columbus, OH 43201

TESTING FACILITY: RTI International
DMPK
3040 Cornwalls Rd.

Research Triangle Park, NC 27709

PROPOSED EXPERIMENTAL START DATE: July 1,2005
PROPOSED EXPERIMENTAL END DATE: August 30,2005
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Approved By:

€#~~
David P. Houchens, Ph.D.
EDSP Program Manager, Battelle

~ l\- \.. -0"-
J mes M. Mathews, Ph.D., DABT Date

TI Study Director
Jerry Johnson, Ph.D. DABT
Work Assignment Leader. Battelle

Reviewed By:

t C0(:~--
Kim Collier, B.A.
RTI, Quality Assurance Specialist

\ \- \-'l-C~
Date ~l:L'"~01. l~¡ C(Lle \ i-;,;;-

EDSP Quality Assurance Manager. Battelle
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Item 1

Section 2.2.1 Reference Chemical Formulation and Analysis

Is hereby amended as follows:

Addition of the following:

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
amino glutethimide ), 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.

Justification

This change is made to clarify timing and methods of analysis and reporting procedures.

Item 2

Section 6.2.1 Concentration Response Fits for the Reference

Chemicals, paragraphs 5-7, which read:

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 wil be common
logarithms (i.e., base 10). Let X denote the logarithm of the concentration ofreference chemical
(e.g., if concentration = 10-s then X = -5). Let

Y == percent of control activity in the inhibitor tube

X == logarithm (base 10) of the concentration
DA VO == 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)

¡. == log¡oICso (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:
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Y = B + (T-B)/(1 + ((T-B)/(50-B) _1)10e~-x)ß) + 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 1/Y. Model fits wil be carried out using Prism softare (Version
3 or higher).

Is hereby amended as follows: (changes in bold)

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-s then X = -5). 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 == slope ofthe concentration response curve (H wil 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 + 10eX-I1)Hi

The variance is approximately proportional to Y.

The response curve wil be fitted by nonweighted least squares nonlinear regression
analysis. Model fits wil be carried out using Prism software (Version 3 or higher).

Justification

This change is made at the direction of the Sponsor.
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TITLE: WA 4-17 Task 4: Conduct Multiple Chemical
Studies with Recombinant Microsomes

SPONSOR: Battelle
505 King Ave.
Columbus, OH 43201

TESTING FACILITY: RTllnternational
DMPK
3040 Cornwalls Rd.

Research Triangle Park, NC 27709

PROPOSED EXPERIMENTAL START DATE: July1,2005
PROPOSED EXPERIMENTAL END DATE: August 30,2005
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Approved By:

\i.~ 2.1-0$-
es M. Mathews, Ph.D., DABT Date

RTI Study Director

Î\ /(\ ,
i ~/tW\i L ~k. ~u

\Jer JeSfisoh¡-Ph.D. DABT
W Assignment Leader, Battelle~f~ /l/tJ£
David P. Houchens, Ph.D. i Date
EDSP Program Manager, Battelle

1- 3 --c(

Date

Reviewed By:

t-, r_DQQ~
Kim Coller, B.A.
RTI, Quality Assurance Specialist

\'2 \\Ü\\oS-\ .
Date

"-

-..' '. 0 ", . (
'~Á \,"- J \. ~LCG(~ ¡"-ì -00
"Terri L. Pollock, BA Date

EDSP Quality Assurance Manager, Battelle
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Item 1

Section 6.2.1 Concentration Response Fits for the Reference

Chemicals, paragraphs 5-7, which read (as amended in Protocol Amendment 1):

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, logarthms wil be common
logarithms (i.e., base 10). Let X denote the logarthm ofthe concentration of reference chemical
(e.g., if concentration = 10-5 then X = -5). Let

Y == percent of control activity in thè inhibitor tube

X == logarithm (base 10) of the concentration
T == top of plateau

B == bottom of plateau

H == slope of the concentration response curve (H wil be negative)
ii == logioIC5o (IC5o 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(X.¡i)Hi

The variance is approximately proportional to Y.

The response cure will be fitted by nonweighted least squares nonlinear regression
analysis. Model fits wil be caried out using Prism software (Version 3 or higher).

Is hereby amended as follows: (changes in bold)

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
T == top of plateau

B == bottom of plateau

H == slope of the concentration response curve (H wil be negative)
/- == logioIC5o (IC50 is the concentration corresponding to percent of control activity equal to 50%).
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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 + 1 d.l-X)H)

The variance is approximately proportional to Y.

The response curve wil be fitted by nonweighted least squares nonlinear regression
analysis. Model fits wil be caried out using Prism software (Version 3 or higher).

Justification

This change is made to correct an error in the equation.
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W A 4-17, Task 4 Protocol Deviations

ITEM 1

ORIGINAL DOCUMENT SPECIFICATIONS:
Page 9, Section 5.0 Determination Of The Response Of Aromatase Activity To Reference
Chemicals

The highest concentration to be tested in the first replicate of each reference chemical is
specified as IE-3M. (Table 5).

DEVIATION:

The highest concentration tested in the first replicate of ketoconazole, dibenzanthracene
and chrysin was lE-4M. The solubility of these chemicals in DMSO limited the
concentration of the stock solution supplied by Battelle to IE-2M. Therefore, lE-4M
was the highest achievable concentration in the assay within the restriction oflimiting the
amount of organic solvent added to the assay to 20~L.

REASON/IMP ACT OF CHANGE:
No impact.

ITEM 2

ORIGINAL DOCUMENT SPECIFICATIONS:
Page 9, Section 5.0 Determination Of The Response Of Aromatase Activity To Reference
Chemicals

The highest concentration to be tested for any reference chemical is not to be lower than
lE-5M.

DEVIATION:

The highest concentration tested in the replicates 2, 3 and 4 of econazole was lE-6M.
This concentration was chosen based on data obtained in replicate 1 so as to allow
suffcient other concentrations for description of the inhbition curve.

REASON/IMPACT OF CHANGE:
No impact.

s&~S y Director
'3 -\ S-O~
Date

Ä-25





WA 4-17 Recombinant Aromatase Validation Study
RT/947-AN 08055.004.039

Task 4 Draft Report

Appendix B

Radiochemical Analysis Report





FINAL ANALYSIS REPORT

PLACENTAL AROMATASE
VALIDATION STUDY

(3H)ASDN Radiochemical Purity Determination

EPA Contract Number 68-W-01-023

Work Assignment 4-16

Sponsor:

Battelle Memorial Institute
505 King Avenue

Columbus,OH 43201-2693

Penorming Laboratory:
Drug Metabolism and Pharmacokinetics

RTI International
Post Office Box 12194

Research Triangle Park, NC 27709

RTI
INTERNATIONAL

B-1



Title:

Author:

Performing Laboratory:

Sponsor:

Sponsor's Representatives:

Analysis Date:

Final Report Date

Author:~j-Æf_
Sherry B k
Researc Chemist

FINAL REPORT

PLACENTAL AROMATASE VALIDATION STUDY
(3H)ASDN Radiochemical Purity Determination

Sherry Black

Drug Metabolism and Pharmacokinetics
RTllnternational
Post Office Box 12194
Research Triangle Park, NC 27709

Battelle Memorial Institute
505 King Avenue
Columbus, OH 43201-2693

David Houchens, Ph.D.
EDSP Program Manager
Battelle

Jerry D. Johnson, Ph.D.
Diplomate, A.B.T.
Work Assignment Leader
Battelle

January 5, 2005

September 28, 2005

qjzlos
Date

Approved:

~ '1-2.6-0S-
J m s Mathews, Ph. D, DABT Date
St y Director

B-2



RTI
INlJ:J1N..\1'iOlf/d.

Quality Assurance Statement

Study Title: (3Hl ASDN Radiochemical Purity Determination

WA 4-16 and WA 4-17

Sponsor: Battelle Memorial Institute

Study Code: AnOS-928

Protocol Number: RTI-928-AN

This study was audited by the Science and Engineering - Health Sciences Quality Assurance Unit and the
results of the inspections and audits were reported to the study director and management as identified
below. To the best of our knowledge, the reported results accurately describe the study methods and
procedures used, and the reported results accurately reflect the raw data.

Inspections and Audits Inspection and Audit Date(s)

Date Inspection/Audit Report Sent

to Study Director and
Management

Data and Report Audit March 24, 2005 March 25, 2005

t-. tr~ C\ \?i \ ')ru5"
DateK. Coller

Quality Assurance Specialist

Approval:

~Qi~
rrie Ingalls

Quality Assurance Assistant Manager

oq I~ ~ I ~DtJS-, i
Date

B-3



Introduction
The objective of this work is to determine the radiochemical purity of the (3H)ASDN to be

used in the conduct of WA 4-16 and WA 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 scintilation counting.

Materials and Methods
eH)Androstenedione (rH)ASDN) of lot number 3538496 was received from Perkin Elmer

Life Science (Boston, MA).

The radiochemical purity of the rH)ASDN (1 :100 dilution in ethanol) was determined
using high performance liquid chromatography (HPlC) and liquid scintillation counting. The
HPlC system consists of a Waters 2690 Separations Module, a Waters 2487 Dual Ii Absorbance
Detector and a p-RAM Model 3 flow-through radioactivity detector (IN/US, Inc., Tampa, Fl) with a
250 III glass scintilant 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: tetrahydrofuran: 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 (3H)ASDN, lot number 3538496, is presented in

Figure 1. The measured radiochem ical purity of the (3H)ASDN was 97%.

Figure 1. HPlC Radiochromatogram of (3H)ASDN

20.00

15.00
!3H)ASDN

mV 10.00

'00

0.00

2.00 '.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 2.4.00
Mil_

- Samp/eName 11343.208: Vial 1: Injecn 1: Channel SATIN: Date Acquire 1/510511:01:'" AM

Conclusion
rH)ASDN, lot number 3538496, is acceptable for use on WA 4-16 and WA 4-17.
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RTI International

Data Sheet

Sample 1:

Name: BSA Standard 100 /lg/mL

Lot #: 11540-6A

Composition: Bovine serum albumin in 0.1 M sodium phosphate buffer, pH 7.4 with 0.1 % sodium

azide

Measured Concentration: 110 /lg BSAlmL

Volume: 50 mL

Preparation Date: 7/8/2005

Expiration Date: TBD

Storage Conditions: 2-8 ac.

Sample 2:

Name: BSA Standard 10 /lg/mL

Lot #: 11540-6B

Composition: Bovine serum albumin in 0.1 M sodium phosphate buffer, pH 7.4 with 0.1 % sodium

azide

Measured Concentration: 12 /lg BSAlmL

Volume: 50 mL

Preparation Date: 7/8/2005

Expiration Date: TBD

Storage Conditions: 2-8 ac.

~ If) b¿/òr-
Date '

C-1





WA 4-17 Recombinant Aromatase Validation Study
RT/947-AN 08055.004.039

Task 4 Draft Report

Appendix D

Aromatase Assay Spreadsheets

Appendix D Notes

1. On each of the Protein spreadsheets, the units for standards are Ilg/mL.





Aromatase Assay Spreadsheet

Test
Assay Date 7/14/2005 Chemical

Technician
10 Replicate #

AG-Rep1-RTI-WA417-TK4-11345-11.xls
Title page

# Concentrations
tested

Microsome t e

11/8/2005; 8:14 AM

D-1

Microsome

Page 1 of 7



Aliquot #
1

2
3
4
5

Weight of DPM/g
soln.
1625670
1728442
1843673
1969427
1877592

Average DPM/g soln
SD
CV

1808961
133925

7.40

0.815

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

ASDN solution

Stock
Dilution A

Dilution 8

DPM/Aliq.

Ci/g soln

mg ASDN total volume
added

dilution
factor (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 8 used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln

9

9
0.563912 119/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡tg (3HJASDN/g soln. = 0.00922 ¡.g/g soln.
¡.g/g soln.

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

0.815
....

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln

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

0.563912 + 0.00922
0.573137 ¡tg ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
= 1.422 ¡tCi/~lg ASDN

903949 dpm/nmol

AG-Rep1-RTI-WA417-TK4-11345-11.ls;
Substrate Specific Activity

11/8/2005;
8:12 AM
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Test
ssay Date 7/14/2005 Chemical 10 RefChem 1

# Concentrations
tested 8

Technician
10 2 Replicate #

Protein stock 10Standards:

100

Samples: 11540'6A

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein f'L Standard
perf'L Used

250 200 200 0.00025 200
125 100 200 0.00013 200
50 200 1000 0.00005 200
25 100 1000 0.00003 200
10 40 1000 0.00001 200
5 20 1000 0.00001 200

Blank 0.114

mg Protein Araw A"J Curve
Measured Output Variables Regression results

0.0504 0.539 0.425 0.0483 m, b 0.118 -0.002
0.0252 0.361 0.247 0.0272 semi S8b 0.007 0.001
0.0101 0.242 0.128 0.0131 ,-, sey 0.986 0.003
0.0050 0.180 0.066 0.0058 F, df 281 4
0.0020 0.137 0.023 0.0007 SSreg,SSresid 0.002 0.000
0.0010 0.119 0.005 -0.0014

Regression results are calculated using the function
,-= 0.986 L1NEST
m= 0.118
b= -0.002

Final vol.
mg protein f'L diluted Vol usome Diluted usomes mg proteinlmL

A,_ Aadj measured f'SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.363 0.249 0.027 200 0.137 0.133
11540-6A 0.350 0.236 0.026 200 0.129
11540-6A
11540-6B 0.154 0.040 0.003 200 0.014 0.008
11540-6B 0.134 0.020 0.000 200 0.002
11540-6B
11345-111 0.134 0.020 0.000 200 1.0 2.3
11345-111 0.138 0.024 0.001 200 2.4
11345-111 0.141 0.027 0.001 200 3.5

11540-30C 0.188 0.074 0.007 200 26.9 27.6
11540-30C 0.187 0.073 0.007 200 26.4
11540-30C 0.193 0.079 0.007 200 29.3

AG-Rep1-RTI-WA417-TK4-11345-11.xIS;
Protein - 6 point curve

11/8/2005;
8:14AM 3017
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Test
Assay Date 7/14/2005 ChemicallD ReI Chem 1

# Concentrations
tested 8

echnician
ID

Standards:

11345-10
Protein stock (mg Total volume 01

BSA)
25.2

Protein

Samples:

Standard Final
concentration Volume 01 volume of

(mg/mL) stock used Std mg Protein ~L Standard

per~L Used
250 200 200 0.00025 200
125 100 200 0.00013 200
50 200 1000 0.00005 200
25 100 1000 0.00003 200
10 40 1000 0.00001 200
5 20 1000 0.00001 200

Blank 0.114

mg Protein A,_ ABdj Curve
Measured Output Variables Regression results

0.0504 0.539 0.425 0.0419 m,b 0.100 -0.001
0.0252 0.361 0.247 0.0240 semi seb 0.008 0.001
0.0101 0.242 0.128 0.0121 ,2, sey 0.980 0.002
0.0050 0.180 0.066 0.0059 F, dl 145 3
0.0020 0.137 0.023 0.0016 SSregl SSresid 0.000 0.000
0.0010 0.119 0.005 -0.0002

Regression results are calculated using the function
,2= 0.980 L1NEST
m= 0.100
b= -0.001

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

A,_ Aadj, measured ~SOMES prep. (iL) (iL) Prep. average mg/mL known QC Concentration
11540-6A 0.363 0.249 0.024 200 0.121 0.118
11540-6A 0.350 0.236 0.023 200 0.114
11540-6A
11540-6B 0.154 0.040 0.003 200 0.016 0.011
11540-6B 0.134 0.020 0.001 200 0.006
1 1540-6B
11345-111 0.134 0.020 0.001 200 3.8 4.9
11345-111 0.138 0.024 0.002 200 5.0
11345-111 0.141 0.027 0.002 200 5.9
1 1540-30C 0.188 0.074 0.007 200 26.7 27.2
11540-30C 0.187 0.073 0.007 200 26.3
11540-30C 0.193 0.079 0.007 200 28.7

AG-Rep1-RTI-WA417- TK4-11345-1 1.xls;
Protein - 5 point curve

11/8/2005;
8:14AM 4 017
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Chemical
7/14/2005 ID RefChem1

# Concentrations
tested

Microsome
8 type Recombim, Microsome ID 11345-10 Technician ID

Replicate
2 #

NA

mL microsome Dilution Bused
total volume

dilution factor

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
1.7 mL total volume
10 dilution factor

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

4.9
0.008164

AG-Rep1-RTI-WA417-TK4-11345-11.xls
Microsome & Chemical Dilutions

11/8/2005
8:14AM Page 5 of 7
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issa Date 7/14/2005
Replicate #

Sample 10

Sample ty
Fullactivi control

Replicatelevel
1

Bac roundconlrol

Posit1econtrol

N ativeControl

RerCnem1 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-

6.1

5-2

6-3

7-1

7-'

7-3

8-1

8-2

8-3

AG-Rep1-RTI-WA417_ TK4-11345-11.xJIs; Activity calculatin

Test Chemica 10 RefChem 1 #Concenl1atlonstete

Calculate OPM In aqueous portion after eXllaclion

Nominallota
volume (mL)

,

8 Microsome tye Recmbinan Microsome 10

OPM/mL
19916
19524
19156
18688
18556
17098
16460
16412

70
78
70
46
92
90
68
70

10456
10786
998

10120
9022
9086
886
8786

18532
17890
18250
18086
16138
15928
14656
1453
1774
1892
1800
1718
1672
1548
73
7454
5400
8834
82
8126

15910
15798
10170
10528
16116
1586
17114
16978
16270
16514
16926
1886
17196
17070
17084
1730
17792
17614
17948
1753
17470
17590
18822
18824
17490
16920
16942
17178
17616
1758
17562
17144
17156
17310
17446
17674

Ave OPMfmL
19720

18922

17827

16436

74

"
91

69

10622

10034

9054

8826

18211

18153

16033

14595

1833

1759

1610

7422

5487

8180

15854

10349

15840

17046

16392

16906

17133

17212

1n03

1n91

17530

18823

17205

17060

17601

17353

17233

17560

Volume of sustate
soluion useassaytub

TotalOPM (mL)
39440

3784

35654

32872

148

116

182

138

21244

20068

18108

17652

3622

36306

32066

29190

3686

3518

3220

148

16834

16360

31708

20698

31680

34092

32754

33812

3426

3424

35406

35582

35060

37646

3410

34120

35202

34706

3486

35120

11f8/2005:8:14AM

D-6

11345-10

Calculate % timover

total DPM in assay tube
(inital)
180896

160896

18089

180896

18089

180896

180896

18089

180896

180896

18089

180896

180896

18089

180896

18089

180896

180896

180896

180896

180896

180896

180896

180896

180896

180896

180896

180896

180896

180896

180896

180896

1eo896

180896

180896

180896

180896

180896

180896

180896

Tecnician 10

Calclate nmol H20 formed

Tolal DPM corr~ed for
b¡¡kground(Background

% conversion 10 product Tubes)
21.80 39294
20.92 37698
19.71 35508
lB.17 32726
0.08

0.06 -3
0.10 36
0.08 -8
11.74 21098
11.09 19922
10.01 179õ2
9.76 17506
20.13 36276
20.07 36160
17.73 31920
16.14 2944
2.03 3520
1.94 3372
1.8 3074
821 1469B
9.36 16788
9.04 16214
17.53 31562
11.44 20552
17.51 31534
18.85 33946
18.12 32638
16.69 336
18.94 34120
19.03 34278
19.57 35260
19.67 35436
19.38 34914
20.81 37500
19.02 34264
18.86 3374
19.46 35056
19.19 34560
19.05 34320
19.41 34974

nmoi3H20rormed
0.0435

0.0417

Aromatase activity (nmoused in assay Final lproteinJ i Incubation estrogen formedmg
assay (mg/mL) lime (min) proteinlmin
0.00 0.3550

0.0393

0.0362

0.0000

0.000

0.0000

0.0000

0.0233

0.022

0.0199

0.0194

0.0401

0.0400

0.0353

0.0321

00039

0.0037

0.0034

0.0163

0.0186

0.0179

0.0349

0.0227

0.0349

0.0376

0.0361

0.0372

0.0377

0.0379

0.0390

0.0392

0.038

0.0415

0.0379

0.0376

0.0388

0.0382

0.0360

0.0387

0.3405

0.328

02956

0.0000

-0.0003

0.0003

-0.0001

0.190

0.1800

0.1623

0.1561

0.3277

0.3267

0.2884

0.2624

0.0318

0.0305

0.0278

0.1328

0.1517

0.1465

0.2851

0.1857

0.2849

0.3067

0.298

0.3041

0.3082

0.3097

0.3185

0.3201

0.3154

0.3388

0_3095

0.3069

0.3167

0.3122

0.3100

0.3159

60f7



Assa Date

Test Chemical
7/14/2005 ID Ref Chern 1 # Concentrations tested

Replicate
2 #

Control Type Portion Average SD

Full activity Beoinning 0.3478 0.0102

Full actlvitv End 0.3082 0.0178

Full activity Overall 0.3280 0.0257

Background Beoinnino -0.0001 0.000204406

Background End 0.0001 0.000281058

Background Overall 0.0000 0.000248162

Positive Beainnina 0.1853 0.0075

Positive End 0.1602 0.0029

Positive Overall 0.1727 0.0152

Negative Beoinnino 0.3272 0.0007

Negative End 0.2754 0.0184

Neaative Overail 0.3013 0.0317

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chern 1 1 1 1.00E-03 -3.00 0.0318
Ref Chern 1 1 2 1.00E-03 -3.00 0.0305
Ref Chern 1 1 3 1.00E-03 -3.00 0.0278
Ref Chern 1 2 1 1.00E-04 -4.00 0.1328
Ref Chern 1 2 2 1.00E-04 -4.00 0.1517
Ref Chern 1 2 3 1.00E-04 -4.00 0.1465
Ref Chern 1 3 1 1.0E-05 -5.00 0.2851
Ref Chern 1 3 2 1.00E-05 -5.00 0.1857
Ref Chern 1 3 3 1.00E-05 -5.00 0.2849
Ref Chern 1 4 1 1.00E-06 -6.00 0.3067
Ref Chern 1 4 2 1.00E-06 -6.00 0.2948
Ref Chern 1 4 3 1.00E-06 -6.00 0.3041
Ref Chern 1 5 1 1.00E-07 -7.00 0.3082
Ref Chern 1 5 2 1.00E-07 -7.00 0.3097
Ref Chern 1 5 3 1.00E-07 -7.00 0.3185
Ref Chern 1 6 1 1.00E-08 -8.00 0.3201
Ref Chern 1 6 2 1.00E-08 -8.00 0.3154
Ref Chern 1 6 3 1.00E-08 -8.00 0.3388
Ref Chern 1 7 1 1.00E-09 -9.00 0.3095
Ref Chern 1 7 2 1.00E-09 -9.00 0.3069
Ref Chern 1 7 3 1.00E-09 -9.00 0.3167
Ref Chern 1 8 1 1.00E-10 -10.00 0.3122
Ref Chern 1 8 2 1.00E-10 -10.00 0.3100
Ref Chern 1 8 3 1.00E-10 -10.00 0.3159

AG-Rep1-RTI-WA417- TK4-11345-11.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log¡test I Renlicate

Level substancel I 1 I 2 I 3
1 -3.00 9.70 9.29 8.47
2 -4.00 40.48 46.24 44.66
3 -5.00 86.93 56.61 86.85
4 -6.00 93.50 89.90 92.73
5 -7.00 93.98 94.41 97.12
6 -8.00 97.60 96.16 103.29
7 -9.00 94.37 93.58 96.56
8 -10.00 95.19 94.53 96.33

11/8/2005
8:14AM

D-7
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Aromatase Assay Spreadsheet

Test # Concentrations
Assay Date 7/18/2005 ChemicallD Ref Chern 1 tested 8

Technician
ID 2 Replicate # 2 Microsome type Microsome IU, ~ 'n

AG-Rep2-RTI-W A417 - TK4-11345-12 .xls
Title page 11/8/2005; 8:17 AM Page 1 of 7

D-8



Aliquot #
1

2
3
4
5

DPM/Aliq.
DPM/g
soln.

2034660
1841587
2119796
1918911
2091859

Average DPM/g soln
SD
CV

2001363
117953

5.89

0.902

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

¡.Ci/g soln

total volume
(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.

9

9
0.563665 ¡.g/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g (3H)ASDN/g soln. = 0.01021 ¡.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)

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

0.902

286.4

¡.g ASDN/g soln= ¡.g cold ASDN/g soln. + ¡.g (3H)ASDN/g soln.

0.563665 + 0.01021
= 0.573870 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
= 1.571 ¡.Ci/~ig ASDN

998815 dpm/nmol

AG-Rep2-RTI-WA417-TK4-11345-12.xls;
Substrate Specific Activity

11/8/2005;
8:17 AM

D-9
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Test
¡ossay Date 7/18/2005 Chemical 10 ReI Chern 1

# Concentrations
tested 8

Technician
10 2 Replicate # 2 Microsome tvne Recombinant Microsome ID

Standards:

Samples:

Sta ndard Final
concentration Volume 01 volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,~ Aadj

per~L Used Measured
250 200 200 0.00026 200 0.0512 0.560 0.445
125 100 200 0.00013 200 0.0256 0.397 0.281
50 200 1000 0.00005 200 0.0102 0.238 0.123
25 100 1000 0.00003 200 0.0051 0.175 0.059
10 40 1000 0.00001 200 0.0020 0.143 0.027
5 20 1000 0.00001 200 0.0010 0.124 0.008

61ank 0.116 r'= 0.982
m= 0.112
b= -0_002

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

Araw Aadj measured ~SOMES prep. (¡L) (¡L)
11540-6A 0.351 0.235 0.025 200 1
11540-6A 0.349 0.233 0.024 200 1
11540-6A
11540-66 0.135 0.019 0.000 200
11540-66 0.147 0.031 0.002 200
11540-66
11345-121 0.139 0.023 0.001 200
11345-121 0.131 0.015 0.000 200
11345-121 0.136 0.020 0.001 200
11540-31C 0.183 0.067 0.006 200
11540-31C 0.192 0.076 0.007 200
11540-31C 0.189 0.073 0.006 200

Curve
Output
0.0482
0.0298
0.0120
0.0049
0.0013
-0.0009

Variables
m,b

semi seb

r', se,

F, df
SSreg. SSresid

mg protein/mL
Prep.

0.123
0.122

10

0.112
0.008

0.982
219

0.002

Regression results
-0.002
0.002

0.003
4

0.000

Regression results are calculated using the function
L1NEST

average mg/mL known QC Concentration

0.123

0.002 0.005
0.009

2.5 1.3
-0.2
1.5

23.1 25.4
27.2
25.8

AG-Rep2-RTI-WA417-TK4-11345-12.xls;
Protein - 6 point curve

11/8/2005;
8:17 AM

D-10
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Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Final
voiume of

Std

200
tOO

200
100
40
20

AG-Rep2-RTI-WA417-TK4-11345-12.xls;
Protein - 5 point curve

Technician
ID

Test
Assay Date 7/18/2005 ChemicallD Ref Chem 1

Standards:

Samples:

200
200

1000

1000
1000
1000

mg Protein
perl'L

0.00026
0.00013

0.00005
0.00003
0.00001
0.00001

I'L Standard
Used
200
200

200
200
200
200

Blank 0.116

# Concentrations
tested 8

Protein stock ID
100

mg Protein A,aw A"i Curve
Measured Output Variables Regression results

0.0512 0.560 0.445 0.0402 m, b 0.091 0.000
0.0256 0.397 0.281 0.0253 semi seb 0.002 0.000
0.0102 0.238 0.123 0.0109 r", se, 0.998 0.001
0.0051 0.175 0.059 0.0051 F, df 1416 3
0.0020 0.143 0.027 0.0022 SSreg. sSresjd 0.000 0.000
0.0010 0.124 0.008 0.0005

Regression results are calculated using the function
r"= 0.998 L1NEST
m= 0.091
b= 0.000

Final vol.
mg protein I'L diluted Vol usome Diluted usomes mg protein/mL

Araw Aadj. measured I'SOMES prep. (iL) (I'L) Prep. average mg/mL known QC Concentration
11540-6A 0.351 0.235 0.021 200 1 0.106 0.105
11540-6A 0.349 0.233 0.021 200 0.105
11540-6A
11540-6B 0.135 0.019 0.002 200 0.008 0.010
11540-6B 0.147 0.031 0.003 200 0.013
11540-6B
11345-121 0.139 0.023 0.002 200 5.6 4.6
11345-121 0.131 0.015 0.001 200 3.4
11345-121 0.136 0.020 0.002 200 4.8
11540-31C 0.183 0.067 0.006 200 23.5 25.3
11540-31C 0.192 0.076 0.007 200 26.8
11540-31C 0.189 0.073 0.006 200 25.7

11/8/2005;
8:17 AM 40f7
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Chemical
7/18/2005 ID Ref Chem 1

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

# Concentrations
tested

Replicate
2 #

Microsome Dilution Details

Dilution A 0..17 mL microsome Stock used
1.7 mL total volume
10 dilution factor

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

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

4.6
0.00768

AG-Rep2-RTI-WA417-TK4-11345-12.xls
Microsome & Chemical Dilutions

11/8/2005
8:17 AM Page 5 of 7
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ssa Date 7/1612005
Replicate #

TesiChemicallD RefChem 1

5ampieiD

Sample type
Full activit control

Replicate/Level
1

Bac round control

Positive control

Ne ativeConlrol

RerChem1 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

7-1

7-2

7-3

5-1

8-2

8-3

AG-Rep2.RTI.WA417- TK4-11345-12.xls; Activity caleulation

# Concentrations tested

Nominaltolal
volume (mL)

2

8 Microsoe ty Recombinan Microsome ID

DPM/mL
16958
1648
17232
17188
14872
15275
15518
15400

68
60
62
32
70
70
68
76

10274
10160
10190
10212
964!l
9652
96

15862
15724
16148
16126
14648
14882
14792
15140
1146
1184
1178
1198
120
125
2354
2522
2526
2416
2470
"02
4552
4574
453
4650
4656
4372
7850
7732
7448
758
7908
7852

10152
10082
970£
9826

10692
10458
13950
14114
14366
14768
13816
14034
15598
15258
14670
14602
1620
1626
15332
15470
16372
16108
16024
16000

Ave DPM/mL
16703

17210

15075

15469

64

47

70

86

10217

10201

9485

961

15693

16137

14765

14966

1165

1188

1275

243

2471

2451

4583

4592

4514

771

7516

7879

10117

9766

10574

14032

14567

13925

15428

14636

16235

15401

16240

16012

Volume of substate
solution uædlassay lub

Total OPM (mL)
3306

34420

30150

30918

128

94

140

17

20434

20402

1893

19252

31386

32274

2953

29932

2330

2376

2550

4876

4942

4902

9126

9184

9028

15562

15032

15758

2023

19532

21148

2864

29134

27850

30858

29272

32470

30802

32480

32024

11/8/2005: 8:17AM

D-13

11345-10

CalcuJate% lumover

total DPM in assay tube
(initial)
200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

2£0136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

TeclnlcianlD

Calculate nmol H~O formed

Tota DPM corrected for
bac9round (Baclground

% conversion to product Tubes)
1669 33273
17.20 34287
15.06 30017
15.45 30785
0.06 -6
0.05 40
007

0.09 39
10.21 20301
10.19 2026
9.46 15797
9.63 19149
15.68 31253
16.13 32141
14.75 29397
14.96 29799
1.16 2197
1.19 2243
1.27 2417
2.44 4743
2.47 4809
2.45 4769
4.56 8993
4.59 9051
4.51 8895
7.79 1549
7.51 14899
787 15625
10.11 20101
9.76 19399
10.57 21015
14.02 27931
14.56 2901
13.92 27717
15.42 30723
14.63 29139
16.22 32337
15.39 30669
1623 327
16.00 31891

nmolJH~Oformed
0.0333

0.0343

0.0301

0.0308

0.0000

0.0000

0.0000

0.0000

0.0203

0.0203

0.0188

0.0192

0.0313

0.0322

0.0294

0.0298

0.0022

0.0022

0.0024

0.0047

0.0048

0.0048

0.0090

0.0091

0.0089

0.0155

0.0149

0.0156

0.0201

0.0194

0.0210

0.0280

0.0290

0.0277

0.0308

0.0292

0.0324

0.0307

0.0324

0.0319

Aromatase acliity (nmo
estrogen rormedmg

¡:roteinlmin
0.2892

0.29

0.269

0.2675

0.0000

-0.0003

0.0001

0.003

0-1764

0.1761

0.1634

0.166

02716

0.2793

0.2555

0.259

0.0191

0.0195

0.0210

0.0412

0.0418

0.0414

0.0781

0.0787

0.0773

0.1343

0.1295

0.1358

0.1747

0.1686

0,1826

0.2427

0.2520

0.2409

0.2670

0.2532

0.2810

0.265

0.2811

0.2771

60r7



Assa Date

Test Chemical
7/18/2005 ID Ref Chern 1 # Concentrtions tested 2

Control Type Portion Average SD

Full activity Be¡¡innin¡¡ 0.2936 0.0062

Full activitv End 0.2642 0.0047

Full activity Overall 0.2789 0.0175

Background Beoinning -0.0002 0.000208933

Background End 0.0002 0.000196643

Background Overall 0.0000 0.000280035

Positive Beoinnino 0.1763 0.0002

Positive End 0.1649 0.0022

Positive Overall 0.1706 0.0067

Negative Beoinnino 0.2755 0.0055

Negative End 0.2572 0.0025

Neoative Overall 0.2663 0.0111

Test Substance Level Replicate ltest substance) M Logltest substance) Activity
Ref Chern 1 1 1 1.00E-03 -3.00 0.0191
Ref Chern 1 1 2 1.00E-03 -3.00 0.0195
Ref Chern 1 1 3 1.00E-03 -3.00 0.0210
Ref Chern 1 2 1 5.00E-04 -3.30 0.0412
Ref Chern 1 2 2 5.00E-04 -3.30 0.0418
Ref Chern 1 2 3 5.00E-04 -3.30 0.0414
Ref Chern 1 3 1 2.50E-04 -3.60 0.0781
Ref Chern 1 3 2 2.50E-04 -3.60 0.0787
Ref Chern 1 3 3 2.50E-04 -3.60 0.0773
Ref Chern 1 4 1 1.00E-04 -4.00 0.1343
Ref Chern 1 4 2 1.00E-04 -4.00 0.1295
Ref Chern 1 4 3 1.00E-04 -4.00 0.1358
Ref Chern 1 5 1 5.00E-05 -4.30 0.1747
Ref Chern 1 5 2 5.00E-05 -4.30 0.1686
Ref Chern 1 5 3 5.00E-05 -4.30 0.1826
Ref Chern 1 6 1 1.0E-05 -5.00 0.2427
Ref Chern 1 6 2 1.00E-05 -5.00 0.2520
Ref Chern 1 6 3 1.00E-05 -5.00 0.2409
Ref Chern 1 7 1 1.00E-06 -6.00 0.2670
Ref Chern 1 7 2 1.00E-06 -6.00 0.2532
Ref Chern 1 7 3 1.0E-06 -6.00 0.2810
Ref Chern 1 8 1 1.00E-07 -7.00 0.2665
Ref Chern 1 8 2 1.0E-07 -7.00 0.2811
Ref Chern 1 8 3 1.00E-07 -7.00 0.2771

AG-Rep2-RTI-WA417 - TK4-11345-12.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test I Reolicate

Level substancel r 1 I 2 I 3
1 -3.00 6.84 6.99 7.53
2 -3.30 14.78 14.98 14.86
3 -3.60 28.02 28.20 27.72
4 -4.00 48.14 46.43 48.69
5 -4.30 62.64 60.45 65.49
6 -5.00 87.04 90.37 86.37
7 -6.00 95.74 90.80 100.77
8 -7.00 95.57 100.80 99.38

11/8/2005
8:17AM

D-14
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2 #
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Assay Date

Technician
ID

Aromatase Assay Spreadsheet

Test
Chemical

Replicate #

AG-Rep3-RTI-W A417 - TK4-11345-13.xls
Title page

# Concentrations
tested

Microsome t e

11/8/2005; 8:20 AM Page 1 of 7
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Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

DPM/g
soln.
1768490
1813030
1944483
1674129
1884876

Average DPM/g soln
SO
CV

1817002
104451

5.75

0.818

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

ASDN solution

Stock
Dilution A

Dilution 8

i-Ci/g soln

mg ASDN
added

total volume
(mL)

10

dilution
fa cto r (AS ON) in solution (i.lg/mL)

1000.00
10.00
1.00

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution 8 used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.562314 i-g/g

Calculation of Substrate Solution Specific Activity

1) Calculate i-g (3H)ASDN/g soln. = 0.00927 i-g/g soln
i-g/g soln.

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

0.818
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. + i-g (3HIASDN/g soln.

0.562314 + 0.00927
0.571580 i-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i-Ci/g soln.)/(i-g ASDN/g soln.)
1.432 i-Ci/~ig ASDN

910441 dom/nmol

AG-Rep3-RTI-W A417 - TK4-11345-13.xls;
Substrate Specific Activity

11/8/2005;
8:20 AM

D-16

2of7



Test
IAssay Date 7/20/2005 ChemicallD Ref Chem 1

# Concentrations
tested 8

Technician
ID 2 Replicate # 3 Microsome ID 11345-10

Protem stock (mg Total volume of
stock (mL) Protein stock IDStandards: 250

0.579
0.577
0.581

100

Samples: 11540-6A

0.366
0.365

Standard Final
concentration Voiume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,~ Aadj Curve
per~L Used Measured Output Variables Regression results250 200 0.00025 200 0.0508 0.579 0.467 0.0489 m,b 0.109 -0.002

125 100 0.00013 200 0.0254 0.383 0.271 0.0275 semi seb 0.006 0.001
50 0.00005 200 0.0102 0.246 0.134 0.0125 i-, se, 0.990 0.002
25 0.00003 200 0.0051 0.185 0.073 0.0058 F, df 386 4
10 40 0.00001 200 0.0020 0.138 0.026 0.0006 sSr~1 SSresid 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.124 0.012 -0.0009

Regression results are calculated using the function
Blank 0.112 i-~ 0.990 L1NEST

m~ 0.109
b~ -0.002

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

A,~ Aadj, measured ~SOMES prep. (¡L) (¡IL) Prep. average mg/mL known QC Concentration
11540-6A 0.366 0.254 0.026 200 1 0,128 0,128
11540-6A 0,365 0.253 0,025 200 0,127
11540-6A
11540-6B 0.144 0.032 0,001 200 0,007 0,009
11540-6B 0,154 0.042 0,002 200 0,012
11540-6B

11540-32C 0,189 0,077 0,006 200 24.9 25,9
11540-32C 0.197 0.085 0,007 200 28,4
11540-32C 0,188 0,076 0,006 200 24,5
11345-131 0,143 0.031 0,001 200 3.6 2,0
11345-131 0,133 0,021 0,000 200 0,3
11345-13i 0,139 0,027 0,001 200 2,3

AG-Rep3-RTI-WA417 - TK4-11345-13,xls;
Protein - 6 point curve

11/8/2005;
8:20 AM 3 of7
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Test
Assay Date 7/20/2005 Chemical 10 Ref Chem 1

# Concentrations
tested 8

Technician
10

Standards:

11345-10
Protein stock (mg Total volume of

BSA)
25.4

Protein stock 10

Samples:

0:197
00188

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 results250 200 0.00025 200 0.0508 0.579 0.487 0.0430 m,b 0.094 -0.001125 0.00013 200 0.0254 0.383 0.271 0.0246 semi seb 0.006 0.001

50 1000 0.00005 200 0.0102 0.246 0.134 0.0116 r", se, 0.989 0.00125 0.00003 200 0.0051 0.185 0.073 0.0059 F, df 259 310 40 0.00001 200 0.0020 0.138 0.026 0.0015 SSreg,SSresid 0.000 0.0005 20 1000 0.00001 200 0.0010 0.124 0.012 0.0002
Regression results are calculated using the function

81ank 0.112 r"= 0.989 LlNEST
m= 0.094
b= -0.001

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

Araw Äadj. measured ~SOMES prep. (iL) (iL) Prep. average mg/mL known QC Concentration
11540-6A 0.366 0.254 0.023 200 0.115 0.114
11540-6A 0.365 0.253 0.023 200 0.114
11540-6A
11540-68 0.144 0.032 0.002 200 0.010 0.012
11540-68 0.154 0.042 0.003 200 0.015
11540-68

11540-32C 0.189 0.077 0.006 200 25.0 25.9
11540-32C 0.197 0.085 0.007 200 28.0
11540-32C 0.188 0.076 0.006 200 24.7
11345-131 0.143 0.031 0.002 200 5.8 4.5
11345-131 0.133 0.021 0.001 200 3.0
11345-131 0.139 0.027 0.002 200 4.7

AG-Rep3-RTI-WA417- TK4-11345-13.xls;
Protein - 5 point curve

11/8/2005;
8:20 AM 4 of7
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Chemical
7/20/2005 ID Ref Chem 1

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
1.7 mL total volume
10 dilution factor

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

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

4.5
0.0075

AG-Rep3-RTI-WA417-TK4-11345-13.xls
Microsome & Chemical Dilutions

11/8/2005
8:20 AM Page 5 of 7
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ssa Date 7120/2005
Replicate #

Sample 10

Sample type
Full sellvl control

ReplicateIvel
1

Back round control

Posillveconlrol

N alieCorilrol

RefChem1 1.1

1.2

1.'

2-1

2.2

2-'

3-1

'.2

'"
4-1

4-2

4-'

5-,

5-2

5-,

6-1

6-2

'"

7-1

7-2

7.'

'-I

8-2

,.,

AG-Rep3RTI-WA417- TK4-11345-13.xls; Activity calculation

Test Chemical 10 RefChem1 # Concentrations tested

Calculör DPM in aqueous portion afer extaction

Nominal total
volume (mL)

2

8 Microsome ty Recmbinar Microsome 10

DPMlmL
23160
22784
23918
2"22
19626
19706
20018
19662

'"
IOS
154
170
136
'54
150
92

12098
11938
12150
12166
12428
12246
11234
11174
20632
20722
19408
19472
19954
19896
21456
21464
1920
1958
"84
1870
1896
1744
502ß
292
3510
"'2
3126
3244
6058
6066
5984
5694
5854
5760
9970
9784

10178
10312
956
9178

12876
12574
12500
129
126a
12738
19234
19312
17850
18072
17828
17688
19372
19008
18288
18468
1980
1926
20068
19872
19934
'99
22046
2169

Ave DPMlmL
22972

23670

196

19840

12'

162

145

121

12018

12158

1=7

11204

20677

1940

19925

21460

1939

1877

"20

2995

'431

3185

6067

'83

5707

9667

10245

9242

12725

12715

12713

19273

17961

17758

19190

18378

19537

19970

19950

21870

Tolal DPM
45944

Volume of substate
solution usassaytub

(mL)

47340

39332 0.1

39680

256

324

290

242

24036

24316

24674

22408

41354

38880

39850

42920

3878

3754

'840

5990

6662

6370

12134

11678

11414

19734

20490

18484

29450

25430

25426

38546

35922

35516

38380

36756

39074

390

'990

43740

11/8/2005; 8:20 AM

D-20

11345-10

Calculate % tumover

total DPM in assay tube
(initial)
181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

TechnlcianlD

0/ conversion to produd
25.29

26.05

21.65

21.84

0.14

0.18

0.16

0.13

13.23

13.38

13.58

12.33

22.76

21.40

21.93

23.62

2.13

2.07

2.00

'.50

378

3.51

6.58

6.43

6.28

10.86

11.28

10.17

14.01

14.00

13.99

21.21

19.77

19.55

21.12

20.23

21.50

21.98

21.96

24.07

Calculate nmol H20 formed

Total OPM correc fol
background (Backrourid

Tube)
45666

4706

'9054

39402

-22

46

12

-J
23758

24038

2496

22150

41076

'662

39572

42642

3600

"76

3362

5712

65
6092

11856

11400

11136

19456

20212

18206

25172

25152

25148

38268

'5644

35238

38102

:378

38796

_2
39622

4"'2

nmoi3H20formed
0.0502

Volume dilute
mlcrosomes

used in assy Final (proteinJ I IncubatiOn
tube (mL) asy (mg/mL) lime (mln)

0.00

0.0517 0.004

0.0429 0.004 15

0.0433 0.004 15

0.0000 0.004 15

0.0001 0.004

0.0000

0.0000

0.0261

0.0264

0.0268

0.0243

0.0451

0.0424

0.0435

0.0468

0.0040

0.0038

0.0037

0.0063

0.0072

0.007

0.0130

0.0125

0.0122

00214

0.0222

0.0200

0.0276

0.0276

0.0276

0.0420

0.0392 0.004

0.0387 0.004

0.0419 0.004 15

0.0401 0.004

0.0426

0.0436

0.0435

0.0477

Aromatase aclivity (nmo
estrogen formedmg

pfOlein/min
0.4459

0.4595

0.3813

0,387

-a.0002

0.0004

0.0001

-0.0004

0.2320

0.2347

0.232

0.2161

0.4010

0.3769

0.3864

0.4163

0.0351

0.0339

0.0328

0.0558

0.0643

0.0595

0.1158

0.1113

0.1087

0.1900

0.1973

0.1778

0.2458

0.2456

0.2455

0.3736

0.340

0.340

0.3720

0.3561

0.3788

0.3872

0.3868

0.4243

60f7



Assa Date
Test Chemical

7/20/2005 ID Ref Chern 1 # Concentrtions tested
3

Control Type Porton Average SD

Full activity Beginning 0.4527 0.0096

Full activity End 0.3830 0.0024

Full activity Overall 0.4178 0.0406

Background Beginning 0.0001 0.00046945

Background End -0.0001 0.000331377

Background Overall 0.0000 0.000358283

Positive Beoinnina 0.2333 0.0019

Positive End 0.2271 0.0156

Positive Overall 0.2302 0.0098

Negative Beginning 0.3890 0.0171

Negative End 0.4013 0.0212

Negative Overall 0.3951 0.0173

Test Substance Level Replicate ¡test substance) M Log(test substance) Activity
Ref Chern 1 1 1 1.00E-03 -3.00 0.0351
Ref Chern 1 1 2 1.00E-03 -3.00 0.0339
Ref Chern 1 1 3 1.00E-03 -3.00 0.0328
Ref Chern 1 2 1 5.00E-04 -3.30 0.0558
Ref Chern 1 2 2 5.00E-04 -3.30 0.0643
Ref Chern 1 2 3 5.00E-04 -3.30 0.0595
Ref Chern 1 3 1 2.50E-04 -3.60 0.1158
Ref Chern 1 3 2 2.50E-04 -3.60 0.1113
Ref Chern 1 3 3 2.50E-04 -3.60 0.1087
Ref Chern 1 4 1 1.00E-04 -4.00 0.1900
Ref Chern 1 4 2 1.00E-04 -4.00 0.1973
Ref Chern 1 4 3 1.00E-04 -4.00 0.1778
Ref Chern 1 5 1 5.00E-05 -4.30 0.2458
Ref Chern 1 5 2 5.00E-05 -4.30 0.2456
Ref Chern 1 5 3 5.00E-05 -4.30 0.2455
Ref Chern 1 6 1 1.00E-05 -5.00 0.3736
Ref Chern 1 6 2 1.00E-05 -5.00 0.3480
Ref Chern 1 6 3 1.00E-05 -5.00 0.3440
Ref Chern 1 7 1 1.0E-06 -6.00 0.3720
Ref Chern 1 7 2 1.00E-06 -6.00 0.3561
Ref Chern 1 7 3 1.00E-06 -6.00 0.3788
Ref Chern 1 8 1 1.00E-07 -7.00 0.3872
Ref Chern 1 8 2 1.00E-07 -7.00 0.3868
Ref Chern 1 8 3 1.00E-07 -7.00 0.4243

AG-Rep3-RTI-WA417 - TK4-11345-13.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Logltest I Reolicate

Level substancel I 1 I 2 I 3
1 -3.00 8.41 8.12 7.86
2 -3.30 13.35 15.38 14.23
3 -3.60 27.70 26.64 26.02
4 -4.00 45.46 47.23 42.54
5 -4.30 58.82 58.77 58.76
6 -5.00 89.42 83.29 82.34
7 -6.00 89.03 85.24 90.65
8 -7.00 92.68 92.58 101.56

11/8/2005
8:20 AM

D-21

Replicate
2 #

Page 7 of7



Aromatase Assay Spreadsheet

Assay Date

Test # Concentrations
ChemicaIIDRèf.C.hèm 2 tested

Technician
ID 2 Replicate # Microsome type

KCZ-Rep1-RTI-WA417-TK4-11345-12.xls
Title page 11/8/2005; 12:03 PM

D-22

8

Microsome It) i ¡3';ii-10

Page 1 of 7



Aliquot #
1

2
3
4
5

DPM/Aliq.
41914

DPM/g
soln.

2034660
1841587
2119796
1918911
2091859

Average DPM/g soln
SO
CV

f.Cilg soln

2001363
117953

5.89

0.902

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

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN total volume
added

dilution
factor (ASDNI in solution (f.g/mL)

1000.00

1000
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

0.563665 gIg

1) Calculate f.g (3HIASDN/g soln. = 0.01021 f.g/g soln.

f.g/g soln.
a. f.Ci/g soln
b. Specific activity of (3HIASDN (f.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total f.g ASDN/g soln

0.902

286.4

f.g ASDN/g soln.= f.g cold ASDN/g soln. + f.g (3HIASDN/g soln.

0.563665 + 0.01021
= 0.573870 ¡ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡iCi/g soln.)/(¡ig ASDN/g soln.)
1.571 f.CiI~ig ASDN

998815 dpm/nmol

KCZ-Rep1-RTI-WA417-TK4-11345-12.xls;
Substrate Specific Activity

11/8/2005;
12:03 PM

D-23
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Test
IAssay Date 7/18/2005 ChemicallD Ref Chem 2

# Concentrations
tested 8

Technician
ID 11345-10

Protein stock (mg Total volume of
BSA)
25.6

Standards: Protein stock ID

Samples:

0.136 0.189
Standard Final

concentration Volume of volume of
(m9/mL) stock used Std mg Protein fLL Standard mg Protein A,~ Aodj

perfLL Used Measured
250 200 200 0.00026 200 0.0512 0.560 0.445
125 100 200 0.00013 200 0.0256 0.397 0.281
50 200 0.00005 200 0,0102 0.238 0.123
25 100 0.00003 200 0.0051 0.175 0.059
10 0.00001 200 0.0020 0.143 0.027
5 1000 0.00001 200 0.0010 0.124 0.008

Blank 0.116 l'= 0.982
m= 0.112
b= -0.002

Final vol.
mg protein fLL diluted Vol usome Diluted usomes

A,~ Aadj. measured fLSOMES prep. (uL) (uL)
11540-6A 0.351 0.235 0.025 200
11540-6A 0.349 0.233 0.024 200
11540-6A
11540-6B 0.135 0.019 0.000 200
11540-6B 0.147 0.031 0.002 200
11540-6B
11345-121 0.139 0.023 0.001 200
11345-121 0.131 0.015 0.000 200
11345-121 0.136 0.020 0.001 200
11540-31C 0.183 0.067 0.006 200
11540-31C 0.192 0.076 0.007 200
11540-31C 0.189 0.073 0.006 200

Curve
Output
0.0482
0.0298

0.0120
0.0049
0.0013
-0.0009

Variables
m,b

semi S8b

l', se,
F, df

Regression results
-0.002
0.002

0.003
4

0.000

0.112
0.008

0.982
219

0.002SSreg. SSresid

Regression results are calculated using the function
L1NEST

mg protein/mL
Prep.

0.123
0.122

average mg/mL known QC Concentration

0.123 0.11

0.002 0.005
0.009

2.5 1.3
-0.2
1.5

23.1 25.4
27.2
25.8

KCZ-Rep1-RTI-WA417 -TK4-11345-12.xls;
Protein w 6 point curve

11/8/2005;
12:03 PM 30f7
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Test # Concentrations
Assay Date 7/18/2005 Chemical ID Ref Chem 2 tested 8

Technician
ID 2 Replicate # Microsome tvne Recombinant Microsome ID

Standards: 250 Protein stock ID
0.534 100
0'573
0:574

Samples:

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein flL Standard mg Protein A,~ Aagj Curve
perflL Used Measured Output Variables Regression results

250 200 200 0.00026 200 0.0512 0.560 0.445 0.0402 m,b 0.091 0.000
125 100 200 0.00013 200 0.0256 0.397 0.281 0.0253 semi S8b 0.002 0.000
50 200 fOOD 0.00005 200 0.0102 0.238 0.123 0.0109 ,-, se, 0.998 0.001
25 100 1000 0.00003 200 0.0051 0.175 0.059 0.0051 F, df 1416 3
10 40 1000 0.00001 200 0.0020 0.143 0.027 0.0022 SSregl sSresid 0.000 0.000
5 20 1000 0.00001 200 0.0010 0.124 0.008 0.0005

Regression results are calculated using the function
Blank 0.116 ,-= 0.998 L1NEST

m= 0.091
b= 0.000

Final vol.
mg protein flL diluted Vol usome Diluted usomes mg protein/mL

A,~ Aadj. measured flSOMES prep. (¡L) (flL) Prep. average mg/mL known QC Concentration
11540-6A 0.351 0.235 0.021 200 1 0.106 0.105 0:11
11540-6A 0.349 0.233 0.021 200 1 0.105
11540-6A
11540-6B 0.135 0.019 0.002 200 0.008 0.010 0.012
11540-6B 0.147 0.031 0.003 200 0.013
11540-6B
11345-121 0.139 0.023 0.002 200 5.6 4.6
11345-121 0.131 0.015 0.001 200 3.4
11345-121 0.136 0.020 0.002 200 4.8
11540-31C 0.183 0.067 0.006 200 23.5 25.3
11540-31C 0.192 0.076 0.007 200 26.8
11540-31C 0.189 0.073 0.006 200 25.7

KCZ-Rep1-RTI-WA417-TK4-11345-12.xls;
Protein - 5 point curve

11/8/2005;
12:03 PM 4 of7
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# Concentrations
tested

Repiicate
2 #

Chemical
7/18/2005 ID RefChem 2

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
1.7 mL total volume
10 dilution factor

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if appiicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

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

KCZ-Rep1-RTI-WA417-TK4-11345-12.xls
Microsome & Chemical Dilutions

11/8/2005
12:03 PM

D-26

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Page 5 of 7



ssa Date 7(18/2005
Replicate #

SamplelD

Sample tye
Full acivit control

Replicate/Level
1

Back roundconl.ol

PosiUvec:nlroJ

N ativeControl

Ref Chern 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

6-1

6-2

6-3

7-1

7-2

7-3

'-1

5-2

'.3

KCZ-Rep1-RTI-WA417-TK_11345_12.ids; AcUvity calculation

Test ChemicallD RefChem2 # Concentratioiis tested

Calculate OPM in aqueous portiOl afer extaction

NominaJlotal
volume (mL)

2

6 Microsome type Recombinan Microsome 10

OPM/mL
16956
164.
17232
17168
14672
15276
15516
154

6B
60
62
32
70
70
96
76

10274
10160
10190
10212
9544
93
9652
9630

15662
15724
16148
16126
14648
14662
14792
15140

160
148
112
104
126
13
814
744
780
714
764
782

4992
4792
'3'"
5192
5098
5056
7438
72'"
744'
7662
736
7460

13454
13192
12902
1292
10132
10212
14496
14060
14858
14830
14002
13936
15910
15678
14976
14934
14966
14954
14790
14394
15706
156
16456
166

Ave DPMlmL
16703

17210

15075

15459

64

47

70

B6

10217

10201

9465

961

15693

16137

14765

1496

154

lDB

129

77

74

77

4892

5249

5076

7339

7555

7413

13323

12917

10172

14289

148

13970

15794

14955

14960

14592

15699

16574

Volumeorsubstale
soluüon usedfasytub

(mL)

34420

'3150

30916

126

94

'''

17

20434

20402

1893 0.1

19282

31366

32274

29530

29932

30'

216

258

1558

1494

1546

9794

10498

10156

14678

15110

14826

26646

25834

2034

28578

29668

27940

31588

2910

29920

29154

31398

33148 01

111B12005; 12;03 PM

D-27

11345-10

Calculate % tumover

total OPM in assay tube
(Initial)
200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

200136

20136

200136

200136

20136

200136

200136

20136

200136

200136

200136

200136

200136

20136

200136

200136

200136

200136

200136

200136

200136

Tecnician 10

Calculate nmol H20 formed

Tota DPM corrected for
background (Background

% conversion to product Tubes)
16.69 33273
17.20 34287
15.06 30017
15.45 '3785
0.06 -6
0.05 -40
0.07

0.09 39
10.21 20301
10.19 20269
9.46 18797
9.63 19149
15.68 31253
16.13 32141
14.75 297
14.96 29799
0.15 175
0.11 83
0.13 125
0.78 1425
0.75 1361
o.n 1413
4.89 9651
5.25 10365
5.07 10023
7.33 14545
7.55 14977
7.41 14693
13.31 26513
12.91 25701
10.17 20211
14.28 2845
14.83 29555
13.96 27807
15.78 31455
14.94 29777
14.95 29787
14.58 2951
15.69 31265
16.56 33015

nmoi3H20 form
0.033

0.0343

0.0301

0.0308

0.0000

0.000

0.0000

0.0000

0.0203

0.0203

0,0188

0.0192

0.0313

0.0322

0.029

0.0298

0.0002

0.0001

0.0001

0.0014

0.0014

0.0014

0.0097

0.0104

0,0100

0.0~46

0.0150

0.0147

0.0265

0.0257

0.0202

0.0285

0.029

0.0278

0.0315

0.029

0.0298

0.0291

0.0313

0.0331

0.004

0.004 15

0.004

Aromatase acUvity (nmo
estogenformedlmg

proteinlmin
0.2892

0.2980

0.269

0.2675

0.0000

-0.0003

0.0001

0.0003

0.1764

0.1761

0.163

0.1664

0.2716

02793

0.2555

0.2590

0.0015

0.0007

0.0011

0.0124

0.0118

0.0123

0.0839

0.0901

0.0871

0.1264

0.1302

0.1277

0.234

0.223

0.1756

0.2472

0.2568

0.2417

0.273

0.2588

02589

0.2525

0.2717

0.289

60f7



Assa Date

Test Chemical
7/18/2005 i 0 Ref Chern 2 # Concentrations tested

Replicate
2 #

Control Type Portion Average SO

Full activity Beginnina 0.2936 0.0062

Full activity End 0.2642 0.0047

Full activity Overall 0.2789 0.0175

Background BeQinning -0.0002 0.000208933

Background End 0.0002 0.000196643

Background Overall 0.0000 0.000280035

Positive BeoinninQ 0.1763 0.0002

Positive End 0.1649 0.0022

Positive Overall 0.1706 0.0067

Negative BeQinnina 0.2755 0.0055

Negative End 0.2572 0.0025

Neaative Overall 0.2663 0.0111

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chem 2 1 1 1.00E-04 -4.00 0.0015
Ref Chem 2 1 2 1.00E-04 -4.00 0.0007
Ref Chem 2 1 3 1.00E-04 -4.00 0.0011
Ref Chem 2 2 1 1.00E-05 -5.00 0.0124
Ref Chem 2 2 2 1.00E-05 -5.00 0.0118
Ref Chem 2 2 3 1.00E-05 -5.00 0.0123
Ref Chem 2 3 1 1.00E-06 -6.00 0.0839
Ref Chem 2 3 2 1.00E-06 -6.00 0.0901
Ref Chem 2 3 3 1.00E-06 -6.00 0.0871
Ref Chem 2 4 1 5.00E-07 -6.30 0.1264
Ref Chem 2 4 2 5.00E-07 -6.30 0.1302
Ref Chem 2 4 3 5.00E-07 -6.30 0.1277
Ref Chem 2 5 1 1.00E-07 -7.00 0.2304
Ref Chem 2 5 2 1.0E-07 -7.00 0.2233
Ref Chem 2 5 3 1.00E-07 -7.00 0.1756
Ref Chem 2 6 1 1.00E-08 -8.00 0.2472
Ref Chem 2 6 2 1.00E-08 -8.00 0.2568
Ref Chem 2 6 3 1.00E-08 -8.00 0.2417
Ref Chem 2 7 1 1.00E-09 -9.00 0.2734
Ref Chem 2 7 2 1.00E-09 -9.00 0.2588
Ref Chem 2 7 3 1.00E-09 -9.00 0.2589
Ref Chem 2 8 1 1.00E-10 -10.00 0.2525
Ref Chem 2 8 2 1.00E-10 -10.00 0.2717
Ref Chem 2 8 3 1.00E-10 -10.00 0.2869

KCZ-Rep1-RTI-WA417- TK4-11345-12.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 11345-10 Technician 10

Percent of control values
Log(test I Renlicate

Level substancel r 1 i 2 I 3
1 -4.00 0.54 0.26 0.39
2 -5.00 4.44 4.24 4.40
3 -6.00 30.07 32.30 31.23
4 -6.30 45.32 46.67 45.79
5 -7.00 82.62 80.09 62.98
6 -8.00 88.64 92.10 86.65
7 -9.00 98.02 92.79 92.82
8 -10.00 90.53 97.43 102.88

11/8/2005
12:03 PM

D-28
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Aromatase Assay Spreadsheet

Test
Assay Date 7/20/2005 Chemical

# Concentrations
tested

Technician
ID Replicate #

KCZ-Rep2-RTI-WA417-TK4-11345-13.xls
Title page 11/8/2005; 12:14PM Page 1 of 7

D-29



Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

5

DPM/g
soln.
1768490
1813030
1944483
1674129
1884876

Average DPM/g soln
SD
CV

1817002
104451

5.75

0.818

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

ASDN solution

Stock
Dilution A

Dilution 8

i-Ci/g soln

mg ASDN total volume
added

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

1000.00
10.00

1.00

Calculation of concentration non radio labeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution 8 used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln

9

2 9

0.562314 i-glg

Calculation of Substrate Solution Specific Activity

1) Calculate i-g (3H)ASDN/g soln = 0.00927 i-glg soln.
i-glg soln.

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

Formula=a/b*c

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

0.818

286.4

i-g ASDN/g soln.= i-g cold ASDN/g soln + i-g (3H)ASDN/g soln.

3) Calculate Solution Specific Activity

= 0.562314 + 0.00927
= 0.571580 i-g ASDN/g soln.

= (i-Ci/g soln.)/(i-g ASDN/g soln.)
1.432 ~ICi/i-g ASDN

910441 dpm/nmol

KCZ-Rep2-RTI-W A417 - TK4-11345-13.xls;
Substrate Specific Activity

11/8/2005;
12:14 PM

D-30
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Test
Assay Date 7/20/2005 Chemical ID Ref Chem 2

# Concentrations
tested 8

echnician
ID 2 Replicate # 2 Recombinant Microsome 10

Standards: Protein stock ID

Samples: 11540-6

0.139
Standard

concentration
(mg/mL)

Final
volume of

Std mg Protein

peri-L
200 0.00025

200 0.00013

1000 0.00005

0.00003
0.00001
0.00001

Volume of
stock used i-L Standard

Used
200
200

200
200
200
200

mg Protein
Measured

0.0508
0.0254

0.0102
0.0051
0.0020
0.0010

Araw Aadj Curve
Output
0.0489
0.0275

0.0125
0.0058
0.0006
-0.0009

Variables
m,b

semi S8b

,-, sey

F, df

Regression results
-0.002
0.001

0.002
4

0.000

250
125

50

25
10

5

200
100

0.579
0.383

0.246
0.185
0.138
0.124

0.467
0.271

0.134
0.073
0.026
0.012

0.109
0.006

0.990
386

0.00240
20

SSreiSSresid

Regression results are calculated using the function
LI NEST,-=Blank 0.112 0.990

0.109
-0.002

m=
b=

Final vol.
Diluted usomes

(i-L)

i-L diluted Vol usome
i-SOMES prep. (¡L)

200
200

mg protein
measured

0.026
0.025

mg protein/mL
Prep.

0.128
0.127

Araw Aadj

11540-6A 0.366 0.254
11540-6A 0.365 0.253
11540-6A
11540-6B 0.144 0.032
11540-6B 0.154 0.042
11540-6B

11540-32C 0.189 0.077
11540-32C 0.197 0.085
11540-32C 0.188 0.076
11345-131 0.143 0.031
11345-131 0.133 0.021
11345-131 0.139 0.027

average mglmL known QC Concentration

0.128

0.001 200
0.002 200

0.007 0.009
0.012

24.9 25.9
28.4
24.5
3.6 2.0
0.3
2.3

0.006 200
0.007 200
0.006 200
0.001 200
0.000 200
0.001 200

KCZ-Rep2-RTI-WA417 -TK4-11345-13.xls;
Protein - 6 point curve

11/8/2005;
12:14PM 30f7
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Test
ssay Date 7/20/2005 Chemical 10 Ref Chem 2

# Concentrations
tested 8

Technician
10

Standards:

Microsome 10 11345-10

Protein stock (mg Total volume of

Protein stock 10

Samples: 11540_6A 11540'32C 11345-131
0.366 0.189 0.143
0,365 0.197 0:133

0:188 OcJ39
Standard Final

concentration Volume of volume of

(mg/mL) stock used Std mg Protein I'L Standard mg Protein Araw A"'J Curve
perfLL Used Measured Output Variables Regression results250 200 200 0.00025 200 0.0508 0.579 0.467 0.0430 m, b 0.094 -0.001125 100 200 0.00013 200 0.0254 0.383 0.271 0.0246 S8m. S8b 0.006 0.001

50 200 0.00005 200 0.0102 0.246 0.134 0.0116 ~. se, 0.989 0.00125 1000 0.00003 200 0.0051 0.185 0.073 0.0059 F, df 259 310 1000 0.00001 200 0.0020 0.138 0.026 0.0015 SSregl SSresid 0.000 0.0005 20 1000 0.00001 200 0.0010 0.124 0.012 0.0002
Regression results are calculated using the function

Blank 0.112 r'= 0.989 LI NEST
m= 0.094
b= -0.001

Final vol.
mg protein I'L diluted Vol usome Diluted usomes mg protein/mL

A,,, Aadj. measured fLSOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.366 0.254 0.023 200 0.115 0.114
11540-6A 0.365 0.253 0.023 200 0.114
11540-6A
11540-6B 0.144 0.032 0.002 200 0.010 0.012
11540-6B 0.154 0.042 0.003 200 0.015
11540-6B

11540-32C 0.189 0.077 0.006 200 25.0 25.9
11540-32C 0.197 0.085 0.007 200 28.0
11540-32C 0.188 0.076 0.006 200 24.7
11345-131 0.143 0.031 0.002 200 600 5.8 4.5
11345-131 0.133 0.021 0.001 200 600 3.0
11345-131 0.139 0.027 0.002 200 600 4.7

KCZ-Rep2-RTI-WA417 - TK4-11345-13.xls;
Protein - 5 point curve

11/8/2005;
12:14PM 40f7
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Chemical
7/20/2005 ID Ref Chem 2

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

Dilution A mL microsome Stock used
mL total volume
dilution factor

Microsome Dilution Details

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 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 :

4.5
0.007441

KCZ -Rep2-RTI-WA417 - TK4-11345-13.xls
Microsome & Chemical Dilutions

11/8/2005
12:14 PM Page 5 of 7
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ssa Date
Replicate #

Sample type
Full aclÌv¡ control

Back round control

Positive control

Ne atieConlrol

RetChem2

7120/2005 TestChemlcallD Ref Chern 2

Calculat DPM In aqueous portion afer eicactionSample ID

Replicatalevel
1

1.1

1-'

1-3

'.1

,-,

'-3

3-1

3.'

3-3

4.~

4.'

4.3

5-1

5-,

5-3

5-1

6-,

6-3

7-1

7-'

7-3

6-1

6-,

6-3

KCZ-Rep2.RTI.WA417-TK4.11345-13.ids; Actiity calculation

# Concentrations tested

NominaltotaI
voturne(mL)

,
Atlq Volume (mL)

0.5

8 Microse ty Recomblnan MlcrosomelD

DPMfmL
23160
22784
2318
2322
19626
19706
2018
196

148
108
154
170
138
154
150
9'

12098
11938
12150
12166
12428
12246
11234
1117420
"'722
19408
19472
19954
1989
21456
21464

14'
188
174
184
170
102

128
1246
1148
1146
1176
1132
7868
7788
7568
7688
6988
7078
860
9526

10428
10466
10550
10546
1886
18038
164'
16132
16218
189'
19504
19020
17700
17156
1820
19704
17922
15318
15026
1799
1888
1956
19624
19092
18474
183
19752
19862

Ave DPMlmL
22972

'380

19666

19840

128

182

145

121

12018

12158

1237

11204

20677

19440

19925

21460

154

168

136

1242

1147

1154

7712

7612

7015

9603

10447

10548

17499

16287

16090

19262

17428

19482

18120

18010

19724

19358

18429

19807

TotalDPM
45944

Volumeofsubslrate
solution useassytub

(mL)

47340 0,1

39332

3968

25

324

29

'4'

24036

24316

24674

22408

41354

38880

39850

42920

308

338

27'

'484

'29

2308

15424

15224

14036

19206

"'99

21096

34998

32574

32180

38524

34888

3886

36240

36020

3848

38716

36858

39614

1118f2005; 12:14 PM

D-34

11345-10

Calculale% tumover

tolal DPM In assay tube
(initial)
181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

161700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

181700

TechnlcianlD

% converson to proUd
25.29

26.05

21.65

21.84

0.14

0.18

0.16

0.13

13.23

13.38

1358

12.33

22.76

21-0

21.93

23.62

0.17

0.19

0.15

1.37

1.26

1.27

8.49

8.38

7.72

10.57

11.50

11.61

19.26

17.93

17.71

21.20

19.18

21.44

19.94

19.82

21.71

21.31

20.29

21.80

Callate nmol H:0 formed

Total DPM corrected for
background (Backgrounc

Tubes)
4..
47062

39054

3902

-22

46

12

-3

23758

24038

24396

22130

41076

38602

39572

42642

30

60

..

""6

2016

2030

15146

14946

13758

18928

20616

20818

34720

3226

31902

3846

34578

3868ô

359'

35742

39170

3838

36580

39336

nmol JH20 formed
0.0502

Volumedilute
microsoes

used In assay Final (prolein) I Incubation
tube (mL) asay (mg/mL) time (min)

0.004 15

00517

0.0429

0.0433

0.0000

0.0001

0.0000

0.000

0.0261

0.0264

0.0268

0.0243

0.0451

0.0424

0.0435

0.0468

0.00

0.001

0.0000

0.0024

0.0022

0.0022

00166

0.0164

0.0151

0.0208

0.0226

0.022

0.0381

0.0355

0.0350

0.0420

0.0380

0.0425

0.0395

0.0393

0.0430

0.0422

0.0402

0.0432

0.004 15

0004 15

0.004 15

Aromatase activity (nmo
eSlrogenformedmg

protelnlmin
0.4494

0.4631

0.383

0.3877

-0.0002

0.0005

0.0001

-0.0004

0.2338

0.2365

0.2401

0.2178

0.4042

0,3799

0.3894

0.4196

0.0003

0.0006

-0_0001

0.0217

0.0198

00200

0.1490

0.1471

0.1354

0,1863

0.2029

0,209

0.3417

0.3178

0.3139

0.3764

0.3403

0.387

0.353

0.3517

0.3855

0.3783

0.3600

0.3871

60t7



Assa Date

Test Chemical
7/20/2005 ID Ref Chern 2 # Concentrtions tested

2

Control Type Portion Average SD

Full activity Beninning 0.4563 0.0097

Full activity End 0.3860 0.0024

Full activity Overall 0.4211 0.0410

Background Beainnina 0.0001 0.000473169

Background End -0.0001 0.000334002

Background Overall 0.0000 0.000361121

Positive Beainnina 0.2352 0.0019

Positive End 0.2289 0.0158

Positive Overall 0.2320 0.0099

Negative Beainnina 0.3920 0.0172

Negative End 0.4045 0.0214

Negative Overall 0.3983 0.0174

Test Substance Level Replicate ¡test substancej M Log(test substance) Activity
Ref Chern 2 1 1 1.00E-04 -4.00 0.0003
Ref Chern 2 1 2 1.00E-04 -4.00 0.0006
Ref Chern 2 1 3 1.00E-04 -4.00 -0.0001
Ref Chern 2 2 1 1.00E-05 -5.00 0.0217
Ref Chern 2 2 2 1.00E-05 -5.00 0.0198
Ref Chern 2 2 3 1.00E-05 -5.00 0.0200
Ref Chern 2 3 1 1.00E-06 -6.00 0.1490
Ref Chern 2 3 2 1.00E-06 -6.00 0.1471
Ref Chern 2 3 3 1.00E-06 -6.00 0.1354
Ref Chern 2 4 1 5.00E-07 -6.30 0.1863
Ref Chern 2 4 2 5.00E-07 -6.30 0.2029
Ref Chern 2 4 3 5.00E-07 -6.30 0.2049
Ref Chern 2 5 1 1.00E-07 -7.00 0.3417
Ref Chern 2 5 2 1.00E-07 -7.00 0.3178
Ref Chern 2 5 3 1.00E-07 -7.00 0.3139
Ref Chern 2 6 1 1.0E-08 -8.00 0.3764
Ref Chern 2 6 2 1.0E-08 -8.00 0.3403
Ref Chern 2 6 3 1.00E-08 -8.00 0.3807
Ref Chern 2 7 1 1.00E-09 -9.00 0.3539
Ref Chern 2 7 2 1.00E-09 -9.00 0.3517
Ref Chern 2 7 3 1.00E-09 -9.00 0.3855
Ref Chern 2 8 1 1.00E-10 -10.00 0.3783
Ref Chern 2 8 2 1.00E-10 -10.00 0.3600
Ref Chern 2 8 3 1.00E-10 -10.00 0.3871

KCZ-Rep2-RTI-WA417- TK4-11345-13.xls
Resuits Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test I Reolicate

Level substancel I 1 I 2 I 3
1 -4.00 0.07 0.14 -0.01
2 -5.00 5.15 4.71 4.74
3 -6.00 35.39 34.92 32.15
4 -6.30 44.23 48.17 48.64
5 -7.00 81.13 75.46 74.54
6 -8.00 89.37 80.80 90.40
7 -9.00 84.03 83.52 91.53
8 -10.00 89.82 85.48 91.92

11/8/2005
12:14 PM

D-35

Replicate
2 #
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Aromatase Assay Spreadsheet

Test
Assay Date 7/22/2005 Chemical

Technician
10 Replicate #

KCZ-Rep3-RTI-WA417-TK4-11345-14.xls
Title page

# Concentrations
tested

Microsome t pe

11/8/2005; 12:20 PM

D-36

Microsome

Page 1 of 7



Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

1

DPM/Aliq.
DPM/g
soln.
1719055
1768593
1817035
1812549
1818844

Average DPM/g soln
SO
CV

¡.Ci/g soln

1787215
43371

2.43

0.805

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
added

dilution
factor (ASDN) in solution (¡.g/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 Activity

9
8 9

0.574147 ¡.g/g

1) Calculate ¡.g (3H1ASDN/g soln. = 0.00911 ¡.g/g soln.
¡.g/g soln.

a. ¡.Cifg soln
b. Specific activity of (3H)ASDN (¡.Cifmmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

0.805

286.4

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3H)ASDN/g soln.

0.574147 + 0.00911
0.583261 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.380 ~ICiI~lg ASDN

877581 dpm/nmol

KCZ-Rep3-RTI-WA417-TK4-11345-14.xls;
Substrate Specific Activity

11/8/2005;
12:20 PM

D-37
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Test
ssay Date 7/22/2005 Chemical 10 Ref Chern 2

# Concentrations
tested 8

echnician
10 11434-14

Protein stock (mg Total volume of
BSA) stock (mL)26.6 100

Standards: Protein stock iD

Samples:

Standard
concentration

(mg/mL)

Final
volume of

Std mg Protein

per~L
200 0.00027

200 0.00013

1000 0.00005

1000 0.00003

1000 0.00001

1000 0.00001

Volume of
stock used ~L Standard

Used
200
200

200
200
200
200

mg Protein A,.. Aadj

Measured
0.0532 0.570 0.461
0.0266 0.368 0.258
0.0106 0.247 0.138
0.0053 0.179 0.069
0.0021 0.141 0.031
0.0011 0.122 0.013

,-= 0.991
m= 0.118
b= -0.003

Final vol.
~L diluted Vol usome Diluted usomes
~SOMES prep. (iL) (iL)

200
200

200
200

200
200
200
200
200 600
200 600

Curve
Output
0.0517
0.0278

0.0137
0.0056
0.0011
-0.0010

Variables
m,b

S8m. S8b

,-, se,
F, df

Regression results
-0.003
0.001

0.002
4

0.000

250
125

50

25
10

5

200
100

200
100
40
20

0.118
0.006

0.991

439
0.002SSreg. SSresid

Regression results are calculated using the function
L1NESTBlank 0.110

mg protein
A,.. Aadj. measured

11540-6A 0.332 0.222 0.024
11540-6A 0.322 0.212 0.022
11540-6A
11540-6B 0.144 0.034 0.002
11540-6B 0.148 0.038 0.002
11540-6B

11540-33C 0.189 0.079 0.007
11540-33C 0.191 0.081 0.007
11540-33C 0.191 0.081 0.007
11345-141 0.144 0.034 0.002
11345-141 0.142 0.032 0.001
11345-141 0.136 0.026 0.001

mg protein/mL
Prep.

0.118
0.112

average mg/mL known QC Concentration

0.115

0.008 0.009
0.010

27.3 27.9
28.2
28.2
4.6 3.4
3.9
1.8

KCZ-Rep3-RTI-WA417-TK4-11345-14.xls:
Protein - 6 point curve

11/8/2005:
12:20 PM 3 of?
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Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Final
volume of

Std

200
100

200
100
40
20

KCZ-Rep3-RTI-WA417 - TK4-11345-14.xls;
Protein - 5 point curve

echnician
ID

Test
Assay Date 7/22/2005 ChemicallD Ref Chern 2

# Concentrations
tested

Standards:

Samples:

200
200

1000

1000
1000
1000

mg Protein
per~L

0.00027
0.00013

0.00005
0.00003
0.00001
0.00001

~L Standard

Used
200
200

200
200
200
200

Blank 0.110

11434-14
Protein stock (mg Total volume of

stock ID

mg Protein A,~ Aadj Curve
Measured Output Variables Regression results

0.0532 0.570 0.461 0.0464 m,b 0.104 -0.001
0.0266 0.368 0.258 0.0254 S8mi S8b 0.008 0.001
0.0106 0.247 0.138 0.0129 r', sey 0.981 0.002
0.0053 0.179 0.069 0.0058 F, df 157 3
0.0021 0.141 0.031 0.0018 SSreg,SSresid 0.000 0.000
0.0011 0.122 0.013 -0.0001

Regression results are calculated using the function
r'= 0.981 L1NEST
m= 0.104
b= -0.001

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

A,~ A"i. measured ~SOMES prep. (fL) (fL) Prep. average mg/mL known QC Concentration
11540-6A 0.332 0.222 0.022 200 1 0.108 0.106
11540-6A 0.322 0.212 0.021 200 0.103
11540-6A
11540-6B 0.144 0.034 0.002 200 0.011 0.012
11540-6B 0.148 0.038 0.003 200 0.013
11540-6B

11540-33C 0.189 0.079 0.007 200 27.3 27.9
11540-33C 0.191 0.081 0.007 200 28.1
11540-33C 0.191 0.081 0.007 200 28.1
11345-141 0.144 0.034 0.002 200 6.5 5.4
11345-141 0.142 0.032 0.002 200 5.8
11345-141 0.136 0.026 0.001 200 4.0

11/8/2005;
12:20 PM 40f7
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Chemical
7/2212005 10 Ref Chem 2 Replicate

2 #
Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
t;7 mL totai volume
10 dilution factor

Dilution B microsome Dilution A used
mL total volume

60 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

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

KCZ -Rep3-RTI-WA417 - TK4-11345-14.xls
Microsome & Chemical Dilutions

# Concentrations
tested

5.4
0.009033

11/8/2005
12:20 PM

D-40

Microsome
8 type Recombine Microsome 10 11434-14 Technician 10

Page 5 of 7



ssa Dale 7/222005
Replicate #

Sample 10

Sample type
Full actvit control

RClplicaieIevel
1

Bac round control

Positive control

Nci atieControl

RefChClm2 1-'

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-

4-1

4-2

4-3

5-1

5-2

5-3

5-1

5-2

5-3

7-1

7-2

7-3

'-1

8-2

.-3

KCZ.Rep3RTI-WA417_ TK-1 1345-14.xls: Activity ealculaliol'

TClt ChemieallD RefChem 2 # Concentrations tested

Calculate DPM in aqueous portion afer e:iaclion

Nominal total
volumCl(mL)

2

8 Microsome ty Recmbinai Microsome ID

DPMlmL
20332
199
2044'
20620
20384
2050.
19854
1984

72
52
..
74
54
66
46
56

11622
11210
12712
12770
12120
12216
12950
12548
19830
19468
18878
1639
1986
19064
18556
19158

136
152
150
152
146
158
.56
672
642
89
96.
936

6406
63
6108
6092
6678
6564
9786
9976
9796
9886
9650
9624

1569
15612
17182
1662
1663
16646
20156
19964
18704
18710
2043
20178
19410
19392
19876
20160
19940
19760
18186
164
17914
18176
20848
20978

Ave DPMlmL
20143

2053

2046

19629

62

66

60

51

11416

12741

12168

12749

1969

1863

19035

1BB57

144

151

152

679

669

963

6368

6100

6616

9883

9836

9637

15630

17012

1660

20055

18707

20308

19401

20028

19850

18310

18045

2013

Volume of substrate
solulion useassytub

Total DPM (mL)
40286

41068

40892

39658

124

132

120

102

22832

25482

24336

25498

3929

37268

38070

37714

288

302

304

1758

1738

1926

12736

122

1322

19766

19672

19274

31260

34024

3328

40110

37414

40616

362
40056

39700

36
36090

41826

1118125; 12:20 PM

D-41

1143414

Calculate % Iumovl!r

total DPM in assay tubl
(Initial)
178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

178722

Technician 10

Callate nmol H20 forml!

Total DPMcorrectfor
background (Background

% conversion to product Tubes)
22.54 40167
22.98 40949
22.88 40773
22.19 39539
0.07

0.07 13
0.07

0.06 -18
12.78 22713
14.26 2563
13.62 24217
14.27 25379
21.99 39179
20.85 37149
21.30 37951
21.10 37595
0.16 169
0.17 183
0.17 185
0.98 1639
097 1619
1.08 1807
7.13 12617
6.83 12081
7.40 13113
11.06 1967
11.01 19553
10.78 19155
17.49 31141
19.04 335
18.62 33161
22.44 3991
20.93 37295
22.73 40497
21.71 383
22.41 3937
22.21 39581
20.49 36501
20.19 35971
23.40 41707

nmol :;H2D rorml!
0.0458

0.0467

0.0465

0.0451

o 00

0.0000

0.0000

0.0000 0.005

0.0259 0.005

0.0289 0.005

0.0276 0005

0.0289 0.005

0.0446

0.0423

0.0432

0.0428

0.0002

0.0002

0.0002

0.0019 0.005

0.0018 0.005

0.0021 0.005

0.0144 0005

00138 0.005

0.0149

0.0224

0.022

0.0218

0.0355

0.038

0.0378

0.0456

0.0425

0.0461

0041

0.0455

0.0451

0.0416

0.0410

00475

Aromatase activity (nmo
estgl!nformedmg

proteinlmin
0.3378

0.3444

0.3429

0.3325

0.0000

0.0001

0.0000

-0.0001

0.1910

0.2133

0.2036

0.2134

0.3295

0.3124

0.3191

0.3161

0.0014

0.0015

0.0016

00138

0.0136

0.0152

0.1061

0.1016

15 0.1103

0.1652

0.1644

0.1611

0.2619

02851

0.2789

0.3363

0.3136

0_3406

0.3253

0.3358

0.3329

0.3069

0.3025

0.3507

60r7



Assa Oate
Test Chemical

7/22/2005 10 Ref Chern 2 # Concentrations tested
3

Control Type Portion Average SO

Full activity Beainnino 0.3411 0.0047

Full activity End 0.3377 0.0073

Full activity Overall 0.3394 0.0054

Background Beoinnina 0.0001 4.7571E-05

Background End -0.0001 0.000107035

Background Overall 0.0000 0.000106704

Positive Beninninn 0.2021 0.0158

Positve End 0.2085 0.0069

Positive Overall 0.2053 0.0106

Negative Beainnino 0.3209 0.0121

Negative End 0.3176 0.0021

Neaalive Overall 0.3193 0.0073

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chern 2 1 1 1.00E-04 -4.00 0.0014
Ref Chern 2 1 2 1.00E-04 -4.00 0.0015
Ref Chern 2 1 3 1.00E-04 -4.00 0.0016
Ref Chern 2 2 1 1.00E-05 -5.00 0.0138
Ref Chern 2 2 2 1.00E-05 -5.00 0.0136
Ref Chern 2 2 3 1.00E-05 -5.00 0.0152
Ref Chern 2 3 1 1.00E-06 -6.00 0.1061
Ref Chern 2 3 2 1.00E-06 -6.00 0.1016
Ref Chern 2 3 3 1.00E-06 -6.00 0.1103
Ref Chern 2 4 1 5.00E-07 -6.30 0.1652
Ref Chern 2 4 2 5.00E-07 -6.30 0.1644
Ref Chern 2 4 3 5.00E-07 -6.30 0.1611
Ref Chern 2 5 1 1.00E-07 -7.00 0.2619
Ref Chern 2 5 2 1.00E-07 -7.00 0.2851
Ref Chern 2 5 3 1.00E-07 -7.00 0.2789
Ref Chern 2 6 1 1.00E-08 -8.00 0.3363
Ref Chern 2 6 2 1.00E-08 -8.00 0.3136
Ref Chern 2 6 3 1.00E-08 -8.00 0.3406
Ref Chern 2 7 1 1.00E-09 -9.00 0.3253
Ref Chern 2 7 2 1.00E-09 -9.00 0.3358
Ref Chern 2 7 3 1.00E-09 -9.00 0.3329
Ref Chern 2 8 1 1.00E-10 -10.00 0.3069
Ref Chern 2 8 2 1.00E-10 -10.00 0.3025
Ref Chern 2 8 3 1.00E-10 -10.00 0.3507

KCZ-Rep3-RTI-WA417-TK4-11345-14.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 11434-14 Technician 10

Percent of control values
Log(test I Reolicate

Level substancel I 1 I 2 I 3
1 -4.00 0.42 0.45 0.46
2 -5.00 4.06 4.01 4.48
3 -6.00 31.26 29.93 32.49
4 -6.30 48.68 48.45 47.46
5 -7.00 77.16 84.01 82.17
6 -8.00 99.09 92.41 100.35
7 -9.00 95.85 98.96 98.08
8 -10.00 90.45 89.13 103.35

11/8/2005
12:20 PM

D-42

Replicate
2 #

Page 70f7



Aromatase Assay Spreadsheet

Test # Concentrations
Assay Date 8/2/2005 ChernicallD Ref Chern 3 tested

Technician
10 Replicate # Microsome t e

PCZ-Rep1-RTI-WA417-TK4-11345-15.xls
Title page 11/8/2005; 12:37 PM

D-43

8

Microsome

Page 1 of 7



Aliquot #
1

2
3
4
5

DPM/Aliq.
DPM/g
soln.
1684724
1756386
1753568
1794721
1758750

Average DPM/g soln
SD
CV

1749630
39970

2.28

0.788

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

ASDN solution

Stock
Dilution A

Dilution B

/1Ci/g soln

mg ASDN total volume
added

dilution
factor (ASDN) in solution (/1g/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
0.563372 /1g/g

Calculation of Substrate Solution Specific Activity

1) Calculate /1g (3H)ASDN/g soln. = 0.00892 /1g/g soln.

/1g/g soln.
a. /lCilg soln
b. Specific activity of ¡3H)ASDN (/1Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.788

286.4

Formula=a/b*c

2) Calculate total /1g ASDN/g soln.

/1g ASDN/g soln.= /1g cold ASDN/g soln + /1g (3H)ASDN/g soln

= 0.563372 + 0.00892
= 0.572294 /lg ASDN/g soln

3) Calculate Solution Specific Activity

= (/lCilg soln.)/(/lg ASDN/g soln.)
= 1.377 /lCiI~ig ASDN

875589 dDm/nmol

PCZ-Rep1-RTI-WA417-TK4-11345-15.xls;
Substrate Specific Activity

11/8/2005;
12:37 PM

D-44
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Test
ssay Date 8/2/2005 ChemicallD Ref Chem 3

echnician
ID

Standards:

# Concentrations
tested 8

Samples: 11345'151
0.371 0.J33
0.384 0.147 0'143

0.1ØS
Standard Final

concentration Volume of volume of
(mg/mL) stock used SId mg Protein ~L Standard mg Protein A,_ A¡ij

per~L Used Measured
250 200 200 0.00025 200 0.0508 0.595 0.483
125 100 200 0.00013 200 0.0254 0.396 0.284
50 200 0.00005 200 0.0102 0.249 0.137
25 100 0.00003 200 0.0051 0.180 0.068
10 40 0.00001 200 0.0020 0.140 0.029
5 20 fOOO 0.00001 200 0.0010 0.124 0.012

81ank 0.111 r'= 0.990
m= 0.105
b= -0.002

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

A,_ Aacj. measured ~SOMES prep. (¡L) (¡L)
11540-6A 0.371 0.260 0.025 200
11540-6A 0.384 0.273 0.027 200
11540-6A
11540-68 0.144 0.033 0.001 200
11540-68 0.147 0.036 0.002 200
11540-68

11540-408 0.189 0.078 0.006 200
11540-408 0.188 0.077 0.006 200
11540-408 0.190 0.079 0.006 200
11345-151 0.133 0.022 0.000 200
11345-151 0.143 0.032 0.001 200
11345-151 0.135 0.024 0.000 200

PCZ-Rep1-RTI-WA417 - TK4-11345-15.xls;
Protein - 6 point curve

11/8/2005;
12:37 PM

D-45

Curve
Output
0.0488
0.0279

0.0124
0.0052
0.0010
-0.0007

mg protein/mL
Prep.

0.126
0.133

Variables
m, b

S8m. S8b

r', sey

F, df
SSreg.SSrestd

ID

0.105
0.005

0.990
383

0.002

Regression results
-0.002
0.001

0.002
4

0.000

Regression results are calculated using the function
L1NEST

average mg/mL known QC Concentration

0.130

0.007 0.008
0.009

9.8 9.8
9.6
10.0
0.7 2.0
3.9
1.4

30f7



Standard
concentration

(mg/mL)

250
125

50
25
10

5

Volume of
stock used mg Protein A,.. Aadj Curve

Measured Output Variables Regression results
0.0508 0.595 0.483 0.0426 m,b 0.090 -0.001
0.0254 0.396 0.284 0.0247 semi seb 0.004 0.001
0.0102 0.249 0.137 0.0115 fl, se, 0.993 0.001
0.0051 0.180 0.068 0.0053 F, df 400 3
0.0020 0.140 0.029 0.0018 SSreg. SSresid 0.000 0.000
0.0010 0.124 0.012 0.0003

Regression results are calculated using the function
fl= 0.993 LI NEST
m= 0.090
b= -0.001

Test
ssay Date 8/2/2005 ChemicallD Ref Chem 3

# Concentrations
tested 8

echnician
ID 2 Replicate # Microsome type Recombinant Microsome ID

Standards: §

Samples: 11540-6A

0.371
0.384

11345-151
3

200
100

200
100

40
20

Final
volume of

Std mg Protein

per~L
200 0.00025

200 0.00013

1000 0.00005

1000 0.00003

1000 0.00001

1000 0.00001

~L Standard

Used
200
200

200
200
200
200

Blank 0.111

Protein stock ID
100

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

A,.. A""J. measured ~SOMES prep. (iL) (iL) Prep. average mg/m L known QC Concentration
11540-6A 0.371 0.260 0.023 200 0.113 0.116
11540-6A 0.384 0.273 0.024 200 0.118
11540-6A
11540-6B 0.144 0.033 0.002 200 0.011 0.011
11540-6B 0.147 0.036 0.002 200 0.012
11540-6B

11540-40B 0.189 0.08 0.006 200 9.9 9.9
11540-40B 0.188 0.077 0.006 200 9.7
11540-40B 0.190 0.079 0.006 200 10.0
11345-151 0.133 0.022 0.001 200 3.4 4.5
11345-151 0.143 0.032 0.002 200 6.1
11345-151 0.135 0.024 0.001 200 4.0

PCZ-Repl-RTI-WA417-TK4-11345-15.xls:
Protein - 5 point curve

11/8/2005:
12:37 PM

D-46
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Chemical
8/2/2005 10 Ref Chem 3

Replicate
2 #

Microsome Dilution Details

# Concentrations
tested

Dilution A 0,17 mL microsome Stock used
1,7 mL total volume
10 dilution factor

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

4.5
0.007534

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

PCZ-Rep1-RTI-WA417-TK4-11345-15.xIS
Microsome & Chemical Dilutions

11/8/2005
12:37 PM

D-47

Microsome
8 type Recombine Microsome 10 11345-10 Technician 10

Page 5 of 7



ssa Date
Replicate#-

Sample ty
Fullilivi control

Bac round control

Positiveconlr

N alive Contr

RefChem3

8/2005

SamplelD

ReplicateLevel
1

6-1

6-2

6-3

7-1

7-2

7-3

6-1

8-2

8-3

TestChemicalD RefCliem3

1-1

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-3

'-1

'-2

'-3

6-1

6-2

6-3

PCZ-Rep1-RTI-WA417.TJ.1134S-15,ids: Actiity calculation

# Concentralions tested

Calculate DPM in aqueous porton afer exiltion

Nominal total
volume (mL)

2

8 Microsome type Recblnen Microsome ID

DPM/mL
2634
226

2252
22150
1998
19788
17862
17524

82
92
78
96

112
126
90
80

12486
12242
13476
13118
9596
968

10610
10526
2236
21878
22632
22772
16498
16248
18960
18934

82
70

102
86
76
88

116
78
86
84
90
96

180
154
136
134
146
174
730
72'
742
72'
860
832

5896
5616
5142
4958
5122
6374

12982
12894
13850
1422
15208
15406
20146
20338
18018
17928
18342
18278
18114
18318
17690
17796
18742
19106

Ave DPMlml
2447

22101

19848

17693

87

87

119

85

12364

13297

9602

1056

22057

22702

16373

18947

76

94

82

97

85

93

157

136

180

727

733

846

5757

5050

5248

1298

14035

15307

20242

17973

18310

18216

17743

18924

Volume of substrate
solutin useassa'itub

Tolal DPM (rnL)
4894

44202 0,1
39696

35386

174

174

238

170

24728

26594

19204

21136

44114

45404

32746

37894

152

188

154

194

170

186

31'

272

320

1454

1466

1692

11514

10100

10496

25876

28070

30614

'0484

3596

36620

36432

35486

37848

11f8f2005: 12:37 PM

D-48

1134S-10

Calculate % turnover

iotalDPMînassaytube
(initial)
17496

17496

174963

174963

17496

17496

174963

174963

17496

17496

17496

17496

174963

17496

174963

17496

17496

174963

174963

174963

174963

17493

174963

174963

174963

174963

17493

17496

17496

174963

174963

174963

17496

17496

174963

174963

174963

174963

174963

17496

TeeniciarlD

Calculate nmol"HiO formed

Total DPMcorrectdfor
background (Background

% conversion to product Tubes)
2.80 4705
25.26 44013
22.69 39507
20.22 35197
0.10 -15
0.10 -15
0.14 49
0.10 -19
14.13 2453
15.20 2605
10.98 19015
12.08 20947
25.21 43925
25.95 45215
18.72 32557
21.66 37705
0.09 -37
0.11 -1
0.09 -25
0.11

0.10 -19
0.11 -3
0.18 125
0.16 83
0.18 131
0.83 1265
0.84 1277
0.97 1503
6.58 11325
5.77 9911
6.00 10307
14.79 2567
16.04 27881
17.50 30425
23.14 40295
20.54 35757
20.93 36431
20 .82 36243
20.28 3527
21.63 37659

nmol JHiO formed
0.0054

0.0503

0.0451

0.0402

0.0000

0.0000

0.0001

0.0000

0.0280

0.0302

0.0217

0.0239

0.0502

0.0516

0.0372

0.0431

0.000

0.0000

0.0000

0.0000

0.000

0.0000

0.0001

0.0001

0.0001

0.0014

0.0015

00017

0.0129

0.0113

0.0118

0.0293

0.0318

0.0347

00460

0.040a

0.0416

0.0414

0.0403

0.0430

Aromatase activity (nm
estronformedmg

protein/min
0.0475

0.4448

0.392

0.3557

-0.0002

-0.0002

0.0005

...0002

0.2480

0.2668

0.1922

0.2117

0.4439

0.4569

0.329

0.3810

-0.0004

0.000

-0.0003

0.0001

-0_0002

0,0000

0.0013

0.0008

0.0013

0.0128

0.0129

0.0152

0.1144

0.1002

01042

0.2596

0.2818

0.3075

0.4072

0.3613

0.362

0.363

0.3567

0.3806

60f7



Assa Date
Test Chemical

8/212005 ID Ref Chem 3 # Concentrations tested
Replicate

2 #
Control Type Portion Average SD

Full activity Beoinning 0.4448

Full activitv End 0.3775 0.0308

Full activity Overall 0.3999 0.0445

Background Beoinning -0.0002 0

Background End 0.0002 0.000485905

Background Overall 0.0000 0.000330662

Positive Beoinnino 0.2574 0.0133

Positive End 0.2019 0.0138

Positive Overall 0.2297 0.0339

Negative Beoinnino 0.4504 0.0092

Negative End 0.3550 0.0368

Neaative Overall 0.4027 0.0593

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Note: Altered FEAC Beg and Overall averages to exclude Tube 1 - SLB 8/3/2005

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chem 3 1 1 1.00E-03 -3.00 -0.0004
Ref Chem 3 1 2 1.00E-03 -3.00 0.0000
Ref Chem 3 1 3 1.0E-03 -3.00 -0.0003
Ref Chem 3 2 1 1.00E-04 -4.00 0.0001
Ref Chem 3 2 2 1.00E-04 -4.00 -0.0002
Ref Chem 3 2 3 1.00E-04 -4.00 0.0000
Ref Chem 3 3 1 1.00E-05 -5.00 0.0013
Ref Chem 3 3 2 1.00E-05 -5.00 0.0008
Ref Chem 3 3 3 1.00E-05 -5.00 0.0013
Ref Chem 3 4 1 1.00E-06 -6.00 0.0128
Ref Chem 3 4 2 1.00E-06 -6.00 0.0129
Ref Chem 3 4 3 1.00E-06 -6.00 0.0152
Ref Chem 3 5 1 1.00E-07 -7.00 0.1144
Ref Chem 3 5 2 1.00E-07 -7.00 0.1002
Ref Chem 3 5 3 1.00E-07 -7.00 0.1042
Ref Chem 3 6 1 1.00E-08 -8.00 0.2596
Ref Chem 3 6 2 1.00E-08 -8.00 0.2818
Ref Chem 3 6 3 1.00E-08 -8.00 0.3075
Ref Chem 3 7 1 1.00E-09 -9.00 0.4072
Ref Chem 3 7 2 1.00E-09 -9.00 0.3613
Ref Chem 3 7 3 1.00E-09 -9.00 0.3682
Ref Chem 3 8 1 1.00E-10 -10.00 0.3663
Ref Chem 3 8 2 1.00E-10 -10.00 0.3567
Ref Chem 3 8 3 1.00E-10 -10.00 0.3806

PCZ-Rep1-RTI-WA417 - TK4-11345-15.xls
Results Summary

Percent of control values
Log(test I ReDicate

Level substancel r 1 ì 2 I 3
1 -3.00 -0.09 0.00 -0.06
2 -4.00 0.01 -0.05 -0.01
3 -5.00 0.32 0.21 0.33
4 -6.00 3.20 3.23 3.80
5 -7.00 28.62 25.05 26.05
6 -8.00 64.91 70.46 76.88
7 -9.00 101.83 90.36 92.06
8 -10.00 91.59 89.20 95.16

11/8/2005
12:37 PM

D-49
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Aromatase Assay Spreadsheet

Test # Concentrations
Assay Date 8/4/2005 ChemicallD Ref Chem 3 tested

Technician
ID 2. Replicate # Microsome pe

PCZ-Rep2-RTI-WA417- TK4-11345-16.xls
Title page 11/8/2005; 12:39 PM

D-50
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Microsome I
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Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

1

9

DPM/Aliq.
4

DPM/g
soln.
1758905
1818593
1830816
1990201
1868693

Average DPM/g soln
SD
CV

1853442
86022

4.64

0.835

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

ASDN solution
Stock
Dilution A

Dilution 8

mg ASDN
added

total volume
(mL)

10

!-Ci/g soln

dilution
factor (ASDN) in solution (!-g/mL)

1010.00
10.10
1.01

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution 8 used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

9

9
0.568591 gIg

Calculation of Substrate Solution Specific Activity

1) Calculate !-g (3H)ASDN/g soln. = 0.00945 !-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)

Formula=a/b*c

2) Calculate total !-g ASDN/g soln.

0.835

286.4

i-g ASDN/g soln.= !-g cold ASDN/g soln. + !-g (3H)ASDN/g soln.

3) Calculate Solution Specific Activity

= (!-Ci/g soln.)/(!-g ASDN/g soln.)
= 1.444 !-Ci/¡lg ASDN

918318 dpm/nmol

= 0.568591 + 0.00945
0.578042 !-g ASDN/g soln.

PCZ-Rep2-RTI-WA417 -TK4-11345-16.xls;
Substrate Specific Activity

11/8/2005;
12:39 PM

D-51

2of7



Test
IAssay Date 8/4/2005 ChemicallD Ref Chem 3

# Concentrations
tested 8

Technician
ID 2 Microsome tvpe Recombinant Microsome ID 11345-10

Protern stock (mg Total volume of

2 Replicate #

Standards: §Q Protein stock ID
11540-42100

Samples:

Standard
concentration

(mg/mL)

Final
volume of

Std mg Protein

per~L
200 0.00025

200 0.00013

1000 0.00005

1000 0.00003

1000 0.00001

1000 0.00001

Volume of
stock used ~L Standard

Used
200
200

200
200
200
200

mg Protein
Measured

0.0508
0.0254

0.0102
0.0051
0.0020
0.0010

A,_ Aadj Curve
Output
0.0490
0.0275

0.0125
0.0054
0.0009
-0.0008

Variables
m,b

semi S8b

r', se,
F, df

Regression results
-0.002
0.001

0.002
4

0.000

250
125

50

25
10

5

200
100

200
100

40
20

0.590
0.390

0.250
0.184
0.141

0.126

0.477
0.278

0.137
0.071
0.029
0.014

0.107
0.005

0.990
409

0.002SSregl SSresid

Regression results are calculated using the function
L1NESTr'=Blank 0.113 0.990

0.107
-0.002

m=
b=

Final vol.
Diluted usomes

(¡L)

fLL diluted Vol usome
fLSOMES prep. (¡L)

200
200

mg protein
measured

0.025
0.026

mg protein/mL
Prep.

0.125
0.129

A,_ Aadj,

11540-6A 0.366 0.253
11540-6A 0.374 0.261
11540-6A
11540-68 0.149 0.036
11540-68 0.151 0.038
11540-68

11540-428 0.196 0.083
11540-428 0.194 0.081
11540-428 0.196 0.083
11345-161 0.139 0.026
11345-161 0.137 0.024
11345-161 0.135 0.022

average mg/mL known QC Concentration

0.127 0.11

0.002 200
0.002 200

0.008 0.009
0.009

10.7 10.6
10.4
10.7
1.8 1.2
1.2
0.5

0.007 200
0.006 200
0.007 200
0.001 200
0.000 200
0.000 200

PCZ-Rep2-RTI-WA417 - TK4-11345-16.xls;
Protein - 6 point curve

11/8/2005;
12:39 PM 3 of7
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Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Final
volume of

Std

200
100

200
100

40
20

PCZ-Rep2-RTI-WA417-TK4-11345-16.xls:
Protein - 5 point curve

echnician
10

Test

f"ssay Date 8/4/2005 Chemical 10 Ref Chem 3

Standards:

Samples:

1000

1000
1000
1000

mg Protein

per~L
0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

# Concentrations
tested 8

2 Microsome tvpe Recombinant Microsome 10 11345-10

Protein stock (mg Total volume of

10

~L Standard

Used
200
200

200
200
200
200

mg Protein A,~ Aadj CUNe
Measured Output Variables Regression results

0.0508 0.590 0.477 0.0431 m,b 0.092 -0.001
0.0254 0.390 0.278 0.0246 semi seb 0.005 0.001
0.0102 0.250 0.137 0.0117 ,2, se, 0.990 0.001
0.0051 0.184 0.071 0.0055 F, df 308 3
0.0020 0.141 0.029 0.0016 SSregl SSresid 0.000 0.000
0.0010 0.126 0.014 0.0002

Regression results are calculated using the function
,2= 0.990 L1NEST
m= 0.092
b= -0.001

81ank 0.113

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

A,~ Aadj. measured ~SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.366 0.253 0.022 200 0.112 0.114
11540-6A 0.374 0.261 0.023 200 0.116
11540-6A
11540-68 0.149 0.036 0.002 200 0.012 0.012
11540-68 0.151 0.038 0.003 200 0.013
11540-68

11540-428 0.196 0.083 0.007 200 10.7 10.6
11540-428 0.194 0.081 0.006 200 10.4
11540-428 0.196 0.083 0.007 200 10.7
11345-161 0.139 0.026 0.001 200 4.2 3.7
11345-161 0.137 0.024 0.001 200 3.7
11345-161 0.135 0.022 0.001 200 3.1

11/8/2005;
12:39 PM 4 017
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Chemical
8/4/2005 10 Ref Chem 3

# Concentrations

tested
Microsome

8 type Recombin~ Microsome 10 11345-10 Technician 10
Replicate

2 #
Microsome Dilution Details

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Dilution A OAT mL microsome Stock used
1.7 mL total volume
10 dilution factor

Dilution B 1.5.mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

PCZ-Rep2-RTI-W A417 - TK4-11345-16.xls
Microsome & Chemical Dilutions

1118/2005
12:39 PM Page 5 of 7

D-54



ss Date 814/2005
Replicate#-

TestChemicalrD RefChem3

Sample ID

Sam~lety
Full ac~vi control

ReplicatelLevel
1

Bac round control

PositieconlJol

Ne atieConllol

RefChem3 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-

6-1

6-2

6-3

7-1

7-2

7-3

8-1

6-2

8-3

PCZ-Rep2-RTI-WA417.TK4-11345-16.x1s: Activity calculation

# Concenl!allons tested

Calculate DPM in aqueous portjon after exaction

Nominaltolal
volume (mL)

2

8 Microsome tye Rembinan Miaosome ID

DPMJmL
21174
20854
21054
20818
16546
16114
17006
17200

44
60
66
84
46
26
36
94

12538
12108
13232
12744
1018S
10358
11606
1164
220
21194
20604
20460
16958
1696
20240
20152

176
132
140
178
162
17
69
762
69
724
728
714

4724
4682
436
4424
4762
4732

1060
10322
10006
10052
10552
10522
14168
14372
13346
13244
1342
13852
15826
1862
15950
15984
1638
1632
16558
16768
17432
1750
18032
18314
17460
17574
1846
18474
18784
1879

Ave DPMlmL
21014

20936

163

17103

52

75

36

65

12323

1298

10273

11625

21767

20532

1692

20196

154

159

167

726

711

721

4703

4406

4747

10461

10029

10537

14270

13295

13647

15714

1597

16395

1663

17466

18173

17517

18455

18790

Volumeofsubstale
solution useassaytub

Total DPM (ml)
42028 0.1
41872

3266

34206

104

160

72

130

24..
25976

20546

23260

4353

41064

33B6

40392

308

318

33

1452

1422

1442

9406

8812

9494

20922

20058

21074

28540

26590

2729

31428

3193

32790

3326

34932

3õ~6

36034

36910

37580

111812005: 12:39 PM

0-55

11345-10

Calelate% lumover

lotal DPM in assay tube
(initial)
1853

18534

18534

18534

185344

18534

18534

1853

1853

1853

18534

18534

18534

1853

1853

18534

18534

185344

185344

18534

18534

1854

185344

1853

18534

185344

18534

18534

18534

185344

18534

18534

18534

18534

18534

185344

185344

18534

185344

18534

Tecnician ID

Calculate nmol H;l formed

Total DPM correcd for
background (Background

% conversion to product Tubes)
22.68 41914
2259 41758
17.62 32546
18.46 34092
0.06 .to
0.08 36
0.04 -42
0.07 16
13.30 2453
14.02 25862
11.09 20432
12.54 23136
23.49 43420
22.16 40950
18.27 33750
21.79 40278
0.17 194
0.17 204
0.18 220
0.78 1338
o.n 1308
0.78 1328
5.07 9292
4.75 86
5.12 9380
11.29 20808
10.82 19944
11.37 20960
15.40 2826
14.35 26476
14.73 27180
16.96 31314
17.23 31820
17.69 32676
17.98 3312
18.85 34818
19.61 36232
18.90 34920
19.91 36796
20.28 37466

nmol~H20 formed
0.0456

0.0455

0.0354

0.0371

0.000

0.000

0.0000

0.0000

0.0267

0.0282

0.022

0.0252

0.0473

0.0446

0.0368

0.04

0.0002

0.0002

0.0002

0.0015

0.0014

0.0014

0.0101

00095

0.0102

0.0227

0.0217

0.0228

0.0310

00288

0.029

0.0341

0.0347

0.0356

0.0362

0.0379

0.0395

0.0380

0.0401

0.0408

0.003

0.003

0.003

0.003

0.003

0.003

Aromatase activity (nmo
estrogen formed/m9

,Doteinlmin
0.4959

0.4941

15 0.3851

0.4034

-0.0001

0.000

-0_0005

0.0002

0.2903

0.3060

0.2418

0.2737

0.5137

0,4845

0.3993

0.4766

0.0023

0.0024

0.0026

00158

0.0155

0.0157

0.1099

0.1029

0.1110

15 0.2462

15 0.236

0.2480

15 0.333

0.3133

0.3216

0.3705

0.3765

0.386

0.3930

0.4120

0.4287

0.4132

0.4354

0.4433

60t7



Assa Date

Test Chemical
8/4/2005 ID Ref Chern 3 # Concentrations tested 2

Control Type Portion Average SD

Full activity Beginning 0.4950 0.0013

Full activitv End 0.3942 0.0129

Full activitv Overall 0.4446 0.0587

Background Beginnina 0.0002 0.000384856

Background End -0.0002 0.000485253

Background Overall 0.0000 0.000399258

Positive BeQinninQ 0.2981 0.0111

Positive End 0.2577 0.0226

Positive Overall 0.2779 0.0275

Negative Beginning 0.4991 0.0207

Negative End 0.4379 0.0546

Neaative Overall 0.4685 0.0488

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chern 3 1 1 1.0E-05 -5.00 0.0023
Ref Chern 3 1 2 1.00E-05 -5.00 0.0024
Ref Chern 3 1 3 1.00E-05 -5.00 0.0026
Ref Chern 3 2 1 1.00E-06 -6.00 0.0158
Ref Chern 3 2 2 1.00E-06 -6.00 0.0155
Ref Chern 3 2 3 1.00E-06 -6.00 0.0157
Ref Chern 3 3 1 1.00E-07 -7.00 0.1099
Ref Chern 3 3 2 1.0E-07 -7.00 0.1029
Ref Chern 3 3 3 1.0E-07 -7.00 0.1110
Ref Chern 3 4 1 2.50E-08 -7.60 0.2462
Ref Chern 3 4 2 2.50E-08 -7.60 0.2360
Ref Chern 3 4 3 2.50E-08 -7.60 0.2480
Ref Chern 3 5 1 1.00E-08 -8.00 0.3363
Ref Chern 3 5 2 1.00E-08 -8.00 0.3133
Ref Chern 3 5 3 1.00E-08 -8.00 0.3216
Ref Chern 3 6 1 5.00E-09 -8.30 0.3705
Ref Chern 3 6 2 5.00E-09 -8.30 0.3765
Ref Chern 3 6 3 5.00E-09 -8.30 0.3866
Ref Chern 3 7 1 1.00E-09 -9.00 0.3930
Ref Chern 3 7 2 1.00E-09 -9.00 0.4120
Ref Chern 3 7 3 1.00E-09 -9.00 0.4287
Ref Chern 3 8 1 1.00E-10 -10.00 0.4132
Ref Chern 3 8 2 1.00E-10 -10.00 0.4354
Ref Chern 3 8 3 1.00E-10 -10.00 0.4433

PCZ-Rep2-RTI-WA417- TK4-11345-16.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test Replicate

Level substance) I 1 I 2 I 3
1 -5.00 0.52 0.54 0.59
2 -6.00 3.56 3.48 3.53
3 -7.00 24.73 23.15 24.96
4 -7.60 55.37 53.07 55.78
5 -8.00 75.65 70.46 72.33
6 -8.30 83.33 84.68 86.96
7 -9.00 88.38 92.66 96.42
8 -10.00 92.93 97.92 99.70

11/8/2005
12:39 PM

D-56

Replicate
2 #

Page 7 of?



Aromatase Assay Spreadsheet

Assay Date

Test
Chemical

# Concentrations
tested

Technician
ID .2 Replicate #

PCZ-Rep3-RTI-WA417- TK4-11345-17.xls
Title page 3/23/2006; 11:41 AM

D-57

Page 1 of 7



Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

DPM/g
soln.
1744388
1753858
1697700
1738814
1730203

Average DPM/g soln
SD
CV

1732993
21520

1.24

0.781

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

ASDN solution

Stock
Dilution A

Dilution B

i.Ci/g soln

mg ASDN total volume
added

dilution
factor (ASDNJ in solution (i.g1mL)

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
5,g

0.56136 i.glg

Calculation of Substrate Solution Specific Activity

1) Calculate i.g (3HJASDN/g soln. = 0.00884 i.glg soln.
i.glg soln.

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

Formula=a/b*c

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

0.781
. -

286.4

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

= 0.561360 + 0.00884
0.570197 i.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i.Ci/g soln.)/(i.g ASDN/g soln.)
1.369 ~ICi/~lg ASDN

870453 dpm/nmol

PCZ-Rep3-RTI-WA417 -TK4-11345-17.xls;
Substrate Specific Activity

3/23/2006;
11 :41 AM

D-58
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Test # Concentrations
ssay Date 8/5/2005 ChemicallD Ref Chem 3 tested 8

echnician
ID Recombinant Microsome ID 11345-10

Protein stock (mg Total volume of
Sta ndards: BSA) stock Protein stock ID

25,1 11540-43

Samples:

0,

Standard Final
concentration Volume of volume of

(mg/ml) stock used Std mg Protein fil Standard mg Protein A,~ Aadj Curve
perfil Used Measured Output Variables Regression results

250 0,00025 200 0,0502 0,583 0.462 0,0483 m,b 0,107 -0.001
125 0.00013 200 0,0251 0.390 0.269 0.0276 S8m. SBb 0,005 0.001
50 0.00005 200 0.0100 0.240 0.120 0.0115 r", sey 0.991 0,002
25 100 0.00003 200 0.0050 0.185 0.064 0.0056 F, df 445 4
10 40 0,00001 200 0.0020 0.140 0.020 0,0008 SSreg. SSresid 0.002 0.000
5 20 0,00001 200 0.0010 0.128 0,007 -0.0005

Regression results are calculated using the function
Blank 0,121 r"= 0,991 L1NEST

m= 0.107
b= -0.001

Final vol.
mg protein fil diluted Vol usome Diluted usomes mg protein/ml

A~ Aadj. measured fiSOMES prep. (¡l) (¡l) Prep, average mglml known QC Concentration
11540-6A 0.374 0,253 0.026 200 1 0,130 0,126
11540-6A 0.360 0.239 0.024 200 1 0.122
11540-6A
11540-6B 0.145 0.024 0.001 200 0.006 0.008
11540-6B 0.150 0.029 0,002 200 0.009
11540-6B

11540-43B 0.192 0.071 0.006 200 10,2 9.6
11540-43B 0,186 0,065 0,006 200 9,1
11540-43B 0.188 0,067 0,006 200 9.5
11345-171 0.135 0.014 0.000 200 0.7 0.2
11345-171 0.132 0.011 0,000 200 -0.3
11345-171 0.134 0.013 0,000 200 0.4

PCZ-Rep3-RTI-WA417-TK4-11345-17,xls;
Protein - 6 point curve

3/23/2006;
11:41 AM

D-59
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Standard
concentration

(mg/mL)
Volume of
stock used

250
125

50
25
10

5

Final
volume of

Std

200
100

200

PCZ-Rep3-RTI-WA417-TK4-11345-17.xIS;
Protein - 5 point curve

echnician
10

Test
Assay Date 8/5/2005 Chemical 10 Ref Chem 3

Standards:

Samples:

200
200

1000
1000

mg Protein
per~L

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

0.188

~L Standard

Used
200
200

200
200
200
200

Blank 0.121

# Concentrations
tested

10

mg Protein A,~ A"'J Cuive
Measured Output Variables Regression results

0.0502 0.583 0.462 0.0424 m, b 0.092 0.000
0.0251 0.390 0.269 0.0246 S8m. seb 0.004 0.000
0.0100 0.240 0.120 0.0108 r', se, 0.995 0.001
0.0050 0.185 0.064 0.0057 F, df 650 3
0.0020 0.140 0.020 0.0016 SSreg, SSresd 0.000 0.000
0.0010 0.128 0.007 0.0004

Regression results are calculated using the function
r'= 0.995 LI NEST
m= 0.092
b= 0.000

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

A,~ Aadj, measured ~SOMES prep. (jL) (~L) Prep. average mg/mL known QC Concentration
11540-6A 0.374 0.253 0.023 200 0.116 0.113
11540-6A 0.360 0.239 0.022 200 0.109
11540-6A
11540-6B 0.145 0.024 0.002 200 0.010 0.011
11540-6B 0.150 0.029 0.002 200 0.012
11540-6B
11540-438 0.192 0.071 0.006 200 10.2 9.7
11540-438 0.186 0.065 0.006 200 9.3
11540-438 0.188 0.067 0.006 200 9.6
11345-171 0.135 0.014 0.001 200 3.3 2.9
11345-171 0.132 0.011 0.001 200 2.4
11345-171 0.134 0.013 0.001 200 3.0

3/23/2006;
11:41 AM 4 of7
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Chemical
8/5/2005 10 Ref Chem 3

# Concentrations
tested

Microsome
8 type Recombine Microsome 10 11345-10 Technician 10

Replicate
2 #

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
1.7 mL total volume
10 dilution factor

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

2.9
0.004806

PCZ-Rep3-RTI-WA417-TK4-11345-17.xls
Microsome & Chemical Dilutions

3/23/2006
11:41 AM Page 5 of 7
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Ass Date 6151205 Repltcate#TestChemícallD RerChem3

SamplelD

Sampletyp
Fun ciivi control

ReplicateLevel
1

Bac round control

Posltiveconlrl

N aUveConlrol

RefCliem3 1-1

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-3

'-1

'-2

4-

S-1

S-2

5-3

6-1

6-2

S-3

7-1

7-2

7-3

8-1

8-2

8-

PCZ.Rep3.RTI-WA417.TK4.11345-17.xls: Activìty caiclation

# Concentrations tested

Nomìnaltola
volume (mL)

2

8 Microsome ty Reebínan Mìcrsome ID

DPM/mL
21302
20922
22800
21948
18938
1923
19420
19242

72
84
74
92
72
82
98

100
12038
12028
13910
13808
11118
11096
10814
1099
21862
2245
21916
21730
18570
184
19620
1926

198
198
150
192
152
182
598
61'
722
77.
790
826

5118
5166
4530
4582
5142
52'

11742
11792
10116
10256
"44
10812
15098
15322
1469
14544
15224
15478
16166
1582
16304
16356
17506
17642
19076
19210
19832
19976
17404
17258
19552
19102
20320
20650
17842
17908

Ave DPMfmL
21112

22374

19084

19331

78

83

77

99

12033

13859

11107

10904

2284

21823

16515

19443

198

175

167

50.

748

808

5142

4556

5173

11767

10186

10626

15210

14615

15351

1595

16330

17574

19143

1994

17331

19327

2085

17875

Volume of substrate
SIlulion usedfassytub

TotalDPM (mL)
42224

44748

38168 0,1
38662 0.1
155

166

198

154 0~1

24066

27718

22214

21808

44108

43646

3703

3888

396

352

33

1208

1496

1616

"28
9112

10346

23534

20372

21252

30420

29230

30702

31970

32660

35148

3828

39808

34662

38654

40970

35750

312312006: 11:41 AM

D-62

11345-10

Calculate % turnover

total DPM in assay tube
(inìtial)
17329

1732

17329

173299

173299

1739

17329

173299

173299

1729

1729

173299

173299

173299

1729

1729

17329

173299

173299

173299

173299

173299

173299

173299

173299

173299

173299

173299

17329

173299

173299

173299

173299

173299

173299

173299

173299

173299

1739

173299

Tec:nìc:anID

Caculate nmol H20 formed

Total DPMcorrec:dfor
back9round (Backgrond

% conversìon to product Tubes)
24.36 42056
25.82 4458
22.02 38000
22.31 38494
0.09 .13
0.10 oJ
0.09 .15
0.11 30
13.89 238E6
15.99 27550
12.82 22046
12.58 21640
25.45 43940
25.19 43478
21.37 36
22.44 36718
0.23 228
0.20 184
0.19 166
0.70 1040
0.86 1328
093 1446
5.93 10116
5.26 894
5.97 10178
13.58 236
11.76 20204
12.26 21084
17.55 30252
16.67 292
17.72 3053
18.5 31802
18.65 32492
20.28 34980
2209 38118
22.97 3960
20.00 3494
22.:3 38486
23.64 40802
20.63 35582

nmol 3H20 form
0.0483

0.0512 0.002

0.0437 0.002

0.042 0.002

0.0000 0.002

0.0000

0.0000

0.0000

0.0275

0.0316

0.0253

0.0249

0.0505

0.0499

0.0423

0.045

0.0003

0.0002

0.0002

0.0012

0.0015

0.0017

0.0116

0.0103

0.0117

0.026

0.0232

0.0242

0.0348

0.033

0.0351 0.002

0.0365 0.002

0.0373 0.002

0.0402 0.002

00438 0.002

0.0455 0.002

0.0396 0.002

0.042 0.002

0.0469 0.002

00409 0.002

Aromataseacövity(nm
estrogen formedmg

proteìnfmìn
0.6702

15 0.7104

0.6055

06134

-0.0002

0.000

-0.002

0.0005

0.3808

0.4390

0.3513

0.348

07002

0.6928

0.5874

0.6170

0.0036

0.0029

0.0026

0.0166

00212

0.0231

0.1612

0.1425

0.1622

0.3723

0.3219

0.330

0.4821

0.4631

0.4866

0.5068

15 0.5178

15 0.5574

0.6074

0.6317

0.5497

0.6133

0.6502

0.5670

60'7



Assa Date
Test Chemical

8/5/2005 ID Ref Chern 3 # Concentrations tested 3

Control Type Porton Average SD

Full activity Beoinnino 0.6903 0.0284

Full activitv End 0.6095 0.0056

Full activity Overall 0.6499 0.0496

Background Beoinnino -0.0001 0.00011268

Background End 0.0001 0.00049579

Background Overall 0.0000 0.000324366

Positive Beainnina 0.4099 0.0412

Positive End 0.3481 0.0046

Positive Overall 0.3790 0.0430

Negative Beoinnino 0.6965 0.0052

Negative End 0.6022 0.0209

Neaative Overall 0.6493 0.0559

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chern 3 1 1 1.00E-05 -5.00 0.0036
Ref Chern 3 1 2 1.00E-05 -5.00 0.0029
Ref Chern 3 1 3 1.00E-05 -5.00 0.0026
Ref Chern 3 2 1 1.0E-06 -6.00 0.0166
Ref Chern 3 2 2 1.00E-06 -6.00 0.0212
Ref Chern 3 2 3 1.00E-06 -6.00 0.0231
Ref Chern 3 3 1 1.00E-07 -7.00 0.1612
Ref Chern 3 3 2 1.00E-07 -7.00 0.1425
Ref Chern 3 3 3 1.00E-07 -7.00 0.1622
Ref Chern 3 4 1 2.50E-08 -7.60 0.3723
Ref Chern 3 4 2 2.50E-08 -7.60 0.3219
Ref Chern 3 4 3 2.50E-08 -7.60 0.3360
Ref Chern 3 5 1 1.0E-08 -8.00 0.4821
Ref Chern 3 5 2 1.0E-08 -8.00 0.4631
Ref Chern 3 5 3 1.00E-08 -8.00 0.4866
Ref Chern 3 6 1 5.00E-09 -8.30 0.5068
Ref Chern 3 6 2 5.00E-09 -8.30 0.5178
Ref Chern 3 6 3 5.00E-09 -8.30 0.5574
Ref Chern 3 7 1 1.00E-09 -9.00 0.6074
Ref Chern 3 7 2 1.00E-09 -9.00 0.6317
Ref Chern 3 7 3 1.00E-09 -9.00 0.5497
Ref Chern 3 8 1 1.00E-10 -10.00 0.6133
Ref Chern 3 8 2 1.00E-10 -10.00 0.6502
Ref Chern 3 8 3 1.00E-10 -10.00 0.5670

PCZ-Rep3-RTI-WA417 - TK4-11345-17.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test I Renlicate

Level substancel I 1 I 2 I 3
1 -5.00 0.56 0.45 0.41
2 -6.00 2.55 3.26 3.55
3 -7.00 24.80 21.93 24.96
4 -7.60 57.29 49.54 51.70
5 -8.00 74.18 71.26 74.87
6 -8.30 77.98 79.67 85.77
7 -9.00 93.47 97.20 84.58
8 -10.00 94.37 100.05 87.25

3/23/2006
11:41 AM

D-63

Replicate
2 #

Page 7 of7



Aromatase Assay Spreadsheet

Assay Date

Test # Concentrations
ChemicallD Ref Chem 4 tested

Technician
ID Replicate # Microsome t pe

NYP-Rep1-RTI-W A417 - TK4-11345-25.xls
Title page 11/8/2005; 12:28 PM

D-64

Microsome

Page 1 of 7



Aliquot #
1

2
3
4
5

Weight of
a liq uot (g) DPM/Aliq.

DPM/g
soln.
1781800
1747143
1794747
1724187
1781106

Average DPM/g soln
SD
CV

1765797
29189

1.65

0.795

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

ASDN solution

Stock
Dilution A

Dilution 8

¡.Ci/g soln

mg ASDN total volume
added

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

1010.00
10.10

1.01

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution 8 used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

8 8 9
9

0.567769 ¡.glg

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g ¡3H1ASDN/g soln = 0.00900 ¡.glg soln.
¡.glg soln

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

0.795

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln

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

0.567769 + 0.00900
= 0.576773 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
= 1.379 ~ICi/¡.g ASDN

876817 dpm/nmol

NYP-Rep1-RTI-WA417 -TK4-11345-25.xls;
Substrate Specific Activity

11/8/2005;
12:28 PM

D-65
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Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Final
volume of

Std

200
100

200
100
40
20

lrechnician
ID

Test
Assay Date 9/21/2005 ChemicallD Ref Chem 4

Standards:

Samples:

200
200

1000
1000
1000

1000

mg Protein
per~L

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

2 Replicate #

250

~L Standard

Used
200
200

200
200
200
200

81ank 0.119

# Concentrations
tested

Microsome tv"e Recombinant Microsome ID 11345-10

Protein stock (mg Total volume of

ID
100

mg Protein A,_ Aadj Curve
Measured Output Variables Regression results

0.0500 0.501 0.382 0.0481 m,b 0.132 -0.002
0.0250 0.337 0.218 0.0264 S8m, S8b 0.008 0.002
0.0100 0.239 0.120 0.0135 ,-, sey 0.985 0.003
0.0050 0.182 0.064 0.0060 F, df 261 4
0.0020 0.140 0.021 0.0004 SSreg. sSresid 0.002 0.000
0.0010 0.126 0.007 -0.0014

Regression results are calculated using the function
,-= 0.985 L1NEST
m= 0.132
b= -0.002

Final vol.
mg protein I'L diluted Vol usome Diluted usomes mg protein/mL

A,_ Aadj. measured I'SOMES prep. (fL) (fL) Prep. average mg/mL known QC Concentration
11540-6A 0.339 0.220 0.027 200 1 1 0.133 0.135
11540-6A 0.345 0.226 0.027 200 1 0.137
11540-6A
11540-68 0.153 0.034 0.002 200 0.011 0.009
11540-68 0.148 0.029 0.002 200 0.008
11540-68

11540-25H 0.354 0.235 0.029 200 7.2 7.1
11540-25H 0.348 0.229 0.028 200 7.0
11540-25H 0.351 0.232 0.028 200 7.1
11345-251 0.146 0.027 0.001 200 3.7 1.6
11345-251 0.134 0.015 0.000 200 -1.0
11345-251 0.142 0.023 0.001 200 2.1
11540-60D 0.189 0.070 0.007 200 11,1 10,9
11540-60D 0,186 0,067 0.007 200 10.4
11540-60D 0.190 0,071 0.007 200 11,3

NYP-Rep1-RTI-WA417 - TK4-11345-25.xls;
Protein - 6 point CUNS

11/8/2005;
12:28 PM 3017
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Standard
concentration

(mg/mL)

250
125

50
25
10

5

Volume of
stock used

Final
volume of

Std

200
100

200
100
40
20

NYP-Rep1-RTI-WA417- TK4-11345-25.xls;
Protein - 5 point curve

echnician
10

Test
Assay Date 9/21/2005 Chemical 10 Ref Chem 4

Standards:

Samples:

200
200

1000

1000
1000

1000

mg Protein
perflL

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

# Concentrations
tested 8

2 Replicate # Microsome type Recombinant Microsome 10 11345-10

Protein stock (mg Totai volume of

(mL) Protein stock 10
11540-60100

fl L Standard

Used
200
200

200
200
200
200

mg Protein A,_ Aadj Curve
Measured Output Variables Regression results

0.0500 0.501 0.382 0.0419 m, b 0.112 -0.001
0.0250 0.337 0.218 0.0234 S8m. S8b 0.012 0.001
0.0100 0.239 0.120 0.0125 ,i, se, 0.969 0.002
0.0050 0.182 0.064 0.0061 F, df 95 3
0.0020 0.140 0.021 0.0013 SSreg, SSresid 0.000 0.000
0.0010 0.126 0.007 -0.0003

Regression results are calculated using the function
,i= 0.969 L1NEST
m= 0.112
b= -0.001

Blank 0.119

Final vol.
mg protein flL diluted Vol usome Diluted usomes mg proteinlL

A,_ Aadi. measured flSOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.339 0.220 0.024 200 0.119 0.120
11540-6A 0.345 0.226 0.024 200 0.122
11540-6A
11540-6B 0.153 0.034 0.003 200 0.014 0.013
11540-6B 0.148 0.029 0.002 200 0.011
11540-6B

11540-25H 0.354 0.235 0.025 200 6.3 6.3
11540-25H 0.348 0.229 0.025 200 6.2
11540-25H 0.351 0.232 0.025 200 6.3
11345-251 0.146 0.027 0.002 200 6.0 4.2
11345-251 0.134 0.015 0.001 200 1.9
11345-251 0.142 0.023 0.002 200 4.6
11540-600 0.189 0.070 0.007 200 10.9 10.8
11540-600 0.186 0.067 0.006 200 10.4
11540-600 0.190 0.071 0.007 200 11.1

11/8/2005;
12:28 PM 40f7
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Chemical
9/21/2005 10 Ref Chem 4

Replicate
2 #

Microsome Dilution Details

# Concentrations
tested

Dilution A 0.17 mL microsome Stock used
8.5. mL total volume
50 dilution factor

Diiution B 7 mL microsome Dilution A used
84 mL total volume
12 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

4.2
0.006974

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

NYP-Rep1-RTI-WA417-TK4-11345-25.xls
Microsome & Chemical Dilutions

11/8/2005
12:28 PM

D-68

Microsome
8 type Recombine Microsome 10 11345-.10 Technician 10

Page 5 of 7



a Date 9/21/2005
Replicate #

SamplelD

Sample ty
Fullecvil control

Replicate/Leve!
1

Bac toundconlJol

Positive control

Ne ativeControl

RefChem4 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

7-1

7-2

7-3

8-1

8-2

8-3

NVP-Rep1-RTI-WA417_TK4_11345-25.xls: Activity G-lculation

TeslChemicallD RefChem4 # Concentrations tested

Cakulate DPM in aqueous portion afer extactin

NominaJtotai
volume (mL)

2
Aliq Volume (mL)

8 Microsome ty Recombinan Microsome ID

DPrvallq DPM/mL
1998
19974
19676
19524
18496
18430
18860
183

76
94
62
68
48
54
74
88

11182
11100
10478
10410
10724
10848
10870
10540
22832
2212
20626
20512
18620
18988
19034
19510

84
104
84
88
62
76

350
382
47
398
432
444

16256
15980
16666
16826
162&
1623
1999
20018
20758
20916
1938
19460
20070
19982
19458
19558
19412
19186
18652
18626
15810
15522
19646
1940
19054
19132
19186
19202
18504
18258
19778
19518
1969
19744
19628
19624

Ave DPMlmL
19961

1960

18463

18623

85

65

51

66

11141

10444

10786

10705

22872

20569

18804

19272

94

76

80

366

435

438

16118

16746

16247

204
20838

19420

20026

19512

19299

1859

15666

19543

19093

19194

1631

1968

19717

19626

Volume of substate
solution usedlasaytub

Total DPM (mL)
39922

3920

36926

37246

170

130

102

13

22282

20888

21572

21410

45744

41138

37608

38544

188

152

160

73

870

876=
33492

32494

40008

41672

38840

40052

39024

38598

37278

31332

39086

38106

38388

36762

3929

39434 0.1
39252

11/8/2005: 12:28 PM

D-69

11345-10

Calculate % tumover

total DPM in assay tube
(initial)
176580

17658

176580

17658

176580

176580

17658

176580

176580

17658

176580

176580

17658

176580

176560

17658

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

Technidan 10

Calculate nmol H20 formed

Total DPM COrected for
bacground(Bac:ground

% conversion to product Tubes)
22.61 39789
22.20 3967
20.91 36793
21.09 37113
0.10 37
0.07 -4
006 -32
0.07 -2
12.62 22149
11.83 20755
12.22 21439
12.12 21277
25.91 45611
23.30 41005
21.30 37475
21.83 3811
0.11 55
0.09 19
0.09 27
0.41 599
0.49 737
0.50 743
18.26 32103
18.97 33359
18.40 3231
22.66 3975
23.60 41539
22.00 38707
22.68 3919
22.10 38891
21.86 38465
21.11 37145
17.74 31199
22.14 38953
21.63 3853
21.74 38255
20 .82 3629
22.25 39163
22.33 39301
22.23 39119

nmoi~HzOform
0.0454

0.046

0.0420

0.0423

0.0000

0.0000

0.0000

0.0000

0.0253

0.0237

0.0245

0.0243

0.0520

0.048

0.0427

0.0438

0.0001

0.0000

0.0000

00007

0.008

0.0008

0.0366

0.0380

0.036

0.0455

0.0474

0.0441

0.0455

0.04

0.0439

0.0424

0.0356

0.0444

0.0434

0.0436

0.0418

0.047 0.003

0.0448 0,003

0.0446 0.003

Aromatase activity (nmo
estogenformedlmg

protelnlmin
0.433

0.4259

0.4011

0.4046

0.0004

0.0000

.t.DO3

0.0000

0.2415

0.2263

0.237

0.2320

0.4973

0.4471

0.4086

0.4188

0.0006

0.0002

0.0003

0.0065

0.0080

0.0081

0.3500

0.367

0.3528

0.4348

0.4529

0.220

0.4352

0.4240

0.4194

0.4050

0.3402

0.4247

0.4149

0.4171

0.3994

0.4270

0.4285

0.4265
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Assa Date

Test Chemical
9/21/2005 ID Ref Chern 4 # Concentrations tested

Replicate
2 #

Control Type Portion Average SD

Full activity Beoinnino 0.4299 0.0056

Full activitv End 0.4029 0.0025

Full actvity Overall 0.4164 0.0160

Background Beginnino 0.0002 0.000308383

Background End -0.0002 0.000231287

Background Overall 0.0000 0.000304439

Positive Beninnina 0.2339 0.0107

Positive End 0.2329 0.0012

Positive Overall 0.2334 0.0063

Negative Beginnino 0.4722 0.0355

Negative End 0.4137 0.0072

Negative Overall 0.4429 0.0397

Test Substance Level Replicate ¡test substancel M Log¡test substance) Activity
Ref Chern 4 1 1 1.00E-03 -3.00 0.0006
Ref Chern 4 1 2 1.00E-03 -3.00 0.0002
Ref Chern 4 1 3 1.00E-03 -3.00 0.0003
Ref Chern 4 2 1 1.00E-04 -4.00 0.0065
Ref Chern 4 2 2 1.00E-04 -4.00 0.0080
Ref Chern 4 2 3 1.00E-04 -4.00 0.0081
Ref Chern 4 3 1 1.OOE-05 -5.00 0.3500
Ref Chern 4 3 2 1.OOE-05 -5.00 0.3637
Ref Chern 4 3 3 1.OOE-05 -5.00 0.3528
Ref Chern 4 4 1 1.00E-06 -6.00 0.4348
Ref Chern 4 4 2 1.00E-06 -6.00 0.4529
Ref Chern 4 4 3 1.00E-06 -6.00 0.4220
Ref Chern 4 5 1 1.00E-07 -7.00 0.4352
Ref Chern 4 5 2 1.00E-07 -7.00 0.4240
Ref Chern 4 5 3 1.00E-07 -7.00 0.4194
Ref Chern 4 6 1 1.0E-08 -8.00 0.4050
Ref Chern 4 6 2 1.OOE-08 -8.00 0.3402
Ref Chern 4 6 3 1.OOE-08 -8.00 0.4247
Ref Chern 4 7 1 1.00E-09 -9.00 0.4149
Ref Chern 4 7 2 1.00E-09 -9.00 0.4171
Ref Chern 4 7 3 1.OOE-09 -9.00 0.3994
Ref Chern 4 8 1 1.00E-10 -10.00 0.4270
Ref Chern 4 8 2 1.00E-10 -10.00 0.4285
Ref Chern 4 8 3 1.00E-10 -10.00 0.4265

NYP-Rep1-RTI-WA417- TK4-11345-25.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test I Replicate

Level substance! r 1 I 2 I 3
1 -3.00 0.14 0.05 0.07
2 -4.00 1.57 1.93 1.94
3 -5.00 84.06 87.35 84.74
4 -6.00 104.41 108.77 101.35
5 -7.00 104.53 101.83 100.72
6 -8.00 97.26 81.69 102.00
7 -9.00 99.64 100.17 95.91
8 -10.00 102.55 102.91 102.43

11/8/2005
12:28 PM

D-70
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Aromatase Assay Spreadsheet

Assay Date

Test
ChemicallDRe

Technician
ID Replicate #

NYP-Rep2-RTI-WA417-TK4-11345-26.xls
Title page

# Concentrations
tested

Microsome t e

11/8/2005; 12:32 PM

D-71

Microsome ID

Page 1 of 7



Aliquot #
1

2
3
4
5

DPM/Aliq.
DPM/g
soln.
1544673
1489231
1601512
1709899
1767178

Average DPM/g soln
SD
CV

1622499
114922

7.08

0.731

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

ASDN solution

Stock
Dilution A

Dilution B

llCi/9 soln

mg ASDN total volume
added

dilution
factor (ASDNJ in solution (llg/mL)

1030.00
10.30

1.03

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. 0.579277 gIg

Calculation of Substrate Solution Specific Activity

1) Calculate ll9 (3HIASDN/g soln. = 0.00827 llg/g soln.
llg/g soln.

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

0.731
25300000

286.4

Formula=a/b*c

2) Calculate total ll9 ASDN/g soln

ll9 ASDN/g soln.= ll9 cold ASDN/g soln + ll9 (3HJASDN/g soln.

= 0.579277 + 0.00827
0.587551 ll9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (llCi/g soln.)/(ll9 ASDN/g soln.)
1.244 llCi/~ig ASDN

790883 dpm/nmol

NYP-Rep2-RTI-W A417 - TK4-11345-26.xls;
Substrate Specific Activity

11/8/2005;
12:32 PM

D-72
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Test
IAssay Date 9/23/2005 Chemical 10 Ref Chem 4

# Concentrations
tested 8

Technician
10 2 Replicate # 2 Microsome tvoe 11345-10

Protein stock (mg Total volume of
8SA)
28,3

Protein stock 10
11540-82

Standards:

Samples:

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard
per~L Used

250 200 0.00026 200
125 0.00013 200
50 200 0.00005 200
25 1000 0.00003 200
10 1.000 0.00001 200
5 20 1000 0.00001 200

81ank 0.127

mg Protein A,~ A",i Curve
Measured Output Variables Regression results

0.0528 0.544 0.417 0.0510 m,b 0.125 -0.001
0.0283 0.359 0.232 0.0279 semi seb 0.006 0.001
0.0105 0.239 0.112 0.0129 r", se, 0.992 0.002
0.0053 0.184 0.057 0.0080 F, df 488 4
0.0021 0.145 0.018 0.0011 SSregl SSresd 0.002 0.000
0.0011 0.128 0.001 -0.0011

Regression results are calculated using the function
r"= 0.992 L1NEST
m= 0.125
b= -0.001

Final voL.
mg protein ~L diluted Vol usome Diluted usomes mg proteinlmL

A,~ Aadj. measured ~SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-8A 0.339 0.212 0.025 200 1 0.127 0.125
11540-6A 0.334 0.207 0.025 200 0.124
11540-6A
11540-68 0.147 0.020 0.001 200 0.007 0.006
11540-68 0.146 0.019 0.001 200 0.006
11540-68

11540-26H 0.362 0.235 0.028 200 7.1 6.9
11540-26H 0.349 0.222 0.027 200 6.7
11540-26H 0.361 0.234 0.028 200 7.0
11345-261 0.131 0.004 -0.001 200 -2.0 1.2
11345-261 0.139 0.012 0.000 200 1.0
11345-261 0.148 0.021 0.001 200 4.4
11540-620 0.204 0.077 0.008 200 13.6 12.4
11540-620 0.198 0.071 0.008 200 12.4
11540-620 0.192 0.065 0.007 200 11.2
11540-62C 0.190 0.063 0.007 200 28.9 28.9
11540-62C 0.199 0.072 0.008 200 31.4
11540-62C 0.193 0.066 0.007 200 28.4

NYP-Rep2-RTI-WA417 - TK4-11345-26.xls;
Protein - 6 point curve

11/8/2005;
12:32 PM 30f7
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Sta ndard
concentration

(mg/mL)

250
125

50
25
10

5

Volume of
stock used

Final
volume of

Std

NYP-Rep2-RTI-WA417- TK4-11345-26.xls;
Protein - 5 point curve

Samples: 11540c6A
0.339
0.334

mg Protein ~L Standard mg Protein A,~ Aac¡ Curve
per~L Used Measured Output Variables Regression results

O. 00026 200 0.0526 0.544 0.417 0.0457 m, b 0.110 0.000
0.00013 200 0.0263 0.359 0.232 0.0253 sem. seb 0.007 0.001
0.00005 200 0.0105 0.239 0.112 0.0121 r', se, 0.987 0.001
0.00003 200 0.0053 0.184 0.057 0.0061 F, df 223 3
0.00001 200 0.0021 0.145 0.018 0.0018 SSregi sSrClsid 0.000 0.000
0.00001 200 0.0011 0.128 0.001 -0.0001

Regression results are calculated using the function
81ank 0.127 r'= 0.987 L1NEST

m= 0.110
b= 0.000

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

Araw Aadj. measured ~SOMES prep. (iL) (~L) Prep. average mglmL known QC Concentration
11540-6A 0.339 0.212 0.023 200 0.116 0.114
11540-6A 0.334 0.207 0.023 200 0.113
11540-6A
11540-68 0.147 0.020 0.002 200 0.010 0.010
11540-68 0.146 0.019 0.002 200 0.009
11540-68

11540-26H 0.362 0.235 0.026 200 6.4 6.3
11540-26H 0.349 0.222 0.024 200 6.1
11540-26H 0.361 0.234 0.026 200 6.4
11345-261 0.131 0.004 0.000 200 0.7 3.5
11345-261 0.139 0.012 0.001 200 3.4
11345-261 0.148 0.021 0.002 200 6.3
11540-62D 0.204 0.077 0.008 200 13.2 12.2
11540-62D 0.198 0.071 0.008 200 12.2
11540-62D 0.192 0.065 0.007 200 11.
11540-62C 0.190 0.063 0.007 200 26.9 28.7
11540-62C 0.199 0.072 0.008 200 30.9
11540-62C 0.193 0.066 0.007 200 28.3

Test
Assay Date 9/23/2005 ChemicallD Ref Chem 4

# Concentrations
tested 8

echnician
ID 2 Replicate # 2 Microsome tvne Recombinant Microsome ID 11345-10

Protein stock (mg Total volume of
Standards:

200

11/8/2005;
12:32 PM

D-74

iD
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Chemical
9/23/2005 ID Ref Chem 4

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.t7 mL microsome Stock used

8.5 mL total volume
50 dilution factor

Dilution B 7 mL microsome Dilution A used
84 mL totai volume
12 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

3.5
0.005767

NYP-Rep2-RTI-WA417 - TK4-11345-26.xls
Microsome & Chemical Dilutions

11/8/2005
12:32 PM Page 5 of 7
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ssa Date 9/23/2005
Replicaie#

Test Chemical 10 Ref Chem 4

Sample 10

Sample ty
Full scUvit control

ReplicateeveJ

Bac round control

Positie control

alie Control

RefChem4 1-1

1-'

1-3

,-,

,-,

'-3

5-1

5-,

5-3

4-'

4-3

5-1

5-2

5-3

5-1

5-2

6-3

7-1

7-2

7-3

0-1

B-'

B-3

NYP-Rep2.RTI.WA417 -TK4-11345-26.xls: AcUvity calculaUon

# Concentrations tested

Calculate DPM in aqueous portion afer extactîon

Nomlnallotal
volume (mL)

2

8 Microsome ty Recombinan Microsome 10

DPM/mL
20714
20492
18404
18580
17758
17BB
17870
17946

54
56
84
62
24
50
22
32

930
9456
9762
9690
9100
8982
8550
8462

18002
18162
18124
18144
16534
16278
16452
166

54
70
80
74
66
62

792
B16
902
916

1154
1160
4030
3936
4088
3992
4010
4092
7510
7426
7542
7468
7662
7B58

17506
17196
14154
13906
15702
15754
18832
19138
163B
16612
18788
18608
17598
17644
18950
18746
18264
18420
17286
17080
1BB5
19060
18108
18568

Ave DPMlmL
20603

18492

17822

17908

55

73

37

27

9424

9726

9041

B506

18082

18134

18466

16543

67

77

54

804

909

1157

3983

4040

4051

7468

7505

7860

17351

14030

15728

18985

16480

166B

17621

18848

1632

17183

18958

18338

TolalDPM
41206

Volume of substate
solution used/asy tub

(mL)

3598

3564

35816

110

146

74

54

18848

19462

18082

17012

36164

36268

32812

33066 0.1

134

154

128

160B

1818

2314

796

8060

8102

14936

15010

15720

34702

28060

31456

37970

32960

373

35242

37696

36
34366

37916

3676

11/8/2005; 12:32 PM

D-76

11345-10

Calculate % turnover

total DPM in assay tube
(initial)
162250

162250

162250

162250

162250

16220

162250

16256

162250

162250

16256

162250

162250

162260

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

16250

16220

162250

162250

162250

162250

162250

162250

16250

162250

162250

162250

162250

162250

162250

Tecnician 10

% conversion to prDduct
25.40

22.79

21.97

22.07

0.07

0.09

0.05

0.03

11.62

11.99

11.14

10.49

22.29

22.35

20.22

20.39

0.08

0.09

o.os

0.99

1.12

1.43

4.91

4.98

4.66

9.21

9.25

9.69

21.39

17.29

19.39

23.40

20.31

23.05

21.72

23.23

22.61

21.18

23.37

22.60

Calculate nmol ~O formod

Tolal DPM correc for
bacground (Background

Tubes)
41110

35
35548

35720

14

50

-22

42

18752

19356

17986

16916

36068

36172

32716

3299

36

"
32

1512

1722

2218

7870

798

8006

14840

14914

15624

34606

279
31360

37674

3286

3700

35146

37600

3558B

34270

37820

36580

nmolJH;Oformed
0.052

Volume dilute
micro soes

used in assay Finarlprotein)¡ Incubation
lUbe (mL) assay (mgJmL) time (min)
1 0.003 15

0.0466 0.003 15

00449 0.003

0.0452

0.0000

0.0001

0.0000

-0.0001

0.0237

0.0245

0.0227

0.0214

0.0456

0.0457

0.0414

0.0417

0.0000

0.001

0.0000

0.0019

0.0022

0.0028

0.0100

0.0101

0.0101

0.0188

0.0189

0.0196

0.0438

0.0354

0.0397

0.0479

0.0416

0.0472

0.04

0.0475

0,0463

0.0433

0.0478

0.0463

Aromatase sctivity (nmo
eslrogenformedlmg

proteinlmin
0.6008

0.5391

0.5195

0.5221

0.0002

00007

-0.0003

-0.0006

0.2741

0.2629

0.2629

0.2472

0.5271

0.5287

0.4782

0.4822

0.0006

0.0006

0.0005

0.0221

0.0252

0.0324

0.1150

0.1167

0.1170

0.2159

0.2180

0.2284

0.5058

0.4087

0.4583

0.55:5

0.4803

0.5452

0.5137

0.5495

0.537

0.5009

0.5526

0.5346

60(7



Assa Date

Test Chemical
9/23/2005 10 Ref Chem 4 # Concentrations tested 2

Control Type Portion Average SO

Full activitv Beoinnino 0.5700 0.0436

Full activity End 0.5208 0.0018

Full activity Overall 0.5454 0.0380

Background Beoinnino 0.0005 0.000372049

Background End -0.0005 0.000206694

Background Overall 0.0000 0.000593322

Positive Beoinnina 0.2785 0.0062

Positive End 0.2551 0.0111

Positive Overall 0.2668 0.0154

Negative Beoinnina 0.5279 0.0011

Negative End 0.4802 0.0028

Negative Overall 0.5040 0.0276

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chem 4 1 1 1.00E-03 -3.00 0.0006
Ref Chem 4 1 2 1.00E-03 -3.00 0.0008
Ref Chem 4 1 3 1.00E-03 -3.00 0.0005
Ref Chem 4 2 1 1.00E-04 -4.00 0.0221
Ref Chern 4 2 2 1.00E-04 -4.00 0.0252
Ref Chem 4 2 3 1.00E-04 -4.00 0.0324
Ref Chem 4 3 1 5.00E-05 -4.30 0.1150
Ref Chem 4 3 2 5.00E-05 -4.30 0.1167
Ref Chem 4 3 3 5.00E-05 -4.30 0.1170
Ref Chem 4 4 1 2.50E-05 -4.60 0.2169
Ref Chem 4 4 2 2.50E-05 -4.60 0.2180
Ref Chem 4 4 3 2.50E-05 -4.60 0.2284
Ref Chem 4 5 1 1.00E-05 -5.00 0.5058
Ref Chem 4 5 2 1.00E-05 -5.00 0.4087
Ref Chem 4 5 3 1.00E-05 -5.00 0.4583
Ref Chem 4 6 1 5.00E-06 -5.30 0.5535
Ref Chem 4 6 2 5.00E-06 -5.30 0.4803
Ref Chem 4 6 3 5.00E-06 -5.30 0.5452
Ref Chem 4 7 1 1.0E-06 -6.00 0.5137
Ref Chem 4 7 2 1.00E-06 -6.00 0.5495
Ref Chem 4 7 3 1.00E-06 -6.00 0.5347
Ref Chem 4 8 1 1.00E-07 -7.00 0.5009
Ref Chem 4 8 2 1.00E-07 -7.00 0.5528
Ref Chem 4 8 3 1.0E-07 -7.00 0.5346

NYP-Rep2-RTI-WA417 - TK4-11345-26.xls
Resuits Summary

Microsome
8 type Recombinant Microsome 10 11345-10 Technician 10

Percent of control values
Log(test I Renlicate

Level substancel r 1 2 I 3
1 -3.00 0.10 0.16 0.09
2 -4.00 4.05 4.61 5.94
3 -4.30 21.09 21.40 21.45
4 -4.60 39.77 39.97 41.87
5 -5.00 92.74 74.94 84.04
6 -5.30 101.49 88.07 99.96
7 -6.00 94.18 100.76 98.05
8 -7.00 91.84 101.35 98.03

11/8/2005
12:32 PM

D-77

Replicate
2 #
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Aromatase Assay Spreadsheet

Assay Date

Test
Chemical

Technician
10 Replicate #

NYP-Rep3-RTI-W A417 - TK4-11345-27 .xls
Title page

# Concentrations
tested

Microsome t e

11/8/2005; 12:35 PM

D-78

Microsome i
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Aliquot #
1

2
3
4
5

DPM/Aliq.
DPM/g
soln
1485859
1487614
1631122
1592216
1681061

Average DPM/g soln
SD
CV

i.Ci/g soln

1575574
87000

5.52

0.710

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
added

dilution
factor (ASDNI in solution (i.g/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 Activity

9

9
0.574758 gig

1) Calculate i.g (3HIASDN/g soln = 0.00803 i.g/g soln.

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

Formula=a/b*c

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

0.710

286.4

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

0.574758 + 0.00803
= 0.582792 i.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i.Ci/g soln.)/(i.g ASDN/g soln.)
= 1.218 ~iCi/i.g ASDN

774280 dpm/nmol

NYP-Rep3-RTI-WA417-TK4-11345-27.xls;
Substrate Specific Activity

11/8/2005;
12:35 PM

D-79
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Test
¡Assay Date 9/29/2005 Chemical 10 Ref Chem 4

# Concentrations
tested 8

Technician
iO 2 Replicate # 3 Microsome type Recombinant 11345-10

Protein stock (mg Total volume of
8SA) stock
25.1

Standards:
Protein stock 10

11345-27

Samples:

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,~ Aadj
per~L Used Measured

250 200 200 0.00025 200 0.0502 0.512 0.390
125 100 200 0.00013 200 0.0251 0.347 0.225
50 tooo 0.00005 200 0.0100 0.238 0.116
25 1000 0.00003 200 0.0050 0.182 0.060
10 40 tooo 0.00001 200 0.0020 0.148 0.026
5 20 1000 0.00001 200 0.0010 0.132 0.010

81ank 0.122 r'= 0.989
m= 0.130
b= -0.002

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

A,~ Aadj. measured ~SOMES prep. (¡L) (¡L)
11540-6A 0.314 0.192 0.023 200
11540-6A 0.358 0.236 0.028 200
11540-6A
11540-68 0.142 0.020 0.000 200
11540-68 0.136 0.014 -0.001 200
11540-68

11540-27H 0.360 0.238 0.029 200
11540-27H 0.350 0.228 0.027 200
11540-27H 0.354 0.232 0.028 200 50
11345-271 0.135 0.013 -0.001 200 600
11345-27i 0.142 0.020 0.000 200 600
11345-271 0.136 0.014 -0.001 200 600
11540-600 0.196 0.074 0.007 200
11540-600 0.198 0.076 0.007 200
11540-600 0.185 0.063 0.006 200
11540-60C 0.194 0.072 0.007 200
11540-60C 0.186 0.064 0.006 200
11540-60C 0.184 0.062 0.006 200

Curve
Output
0.0484
0.0269

0.0127
0.0054
0.0010
-0.0011

Variables
m,b

S8mi S8b

r', se,
F, df

Regression results
-0.002
0.001

0.002
4

0.000

0.130
0.007

0.989
372

0.002SSreg, SSresd

Regression results are calculated using the function
LlNEST

mg protein/mL
Prep.

0.113
0.142

average mg/mL known QC Concentration

0.127

0.001 -0.001
-0.003

7.1 7.0
6.8
7.0
-2.2 -1.2
0.5
-1.8
11.6 10.9
12.0
9.3

27.8 24.7
23.7
22.6

NYP-Rep3-RTI-WA417 -TK4-11345-27.xls;
Protein - 6 point curve

11/8/2005;
12:35 PM 30f7
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Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
slack used

echnician
10

Test
Assay Date 9/29/2005 Chemical 10 Ref Chem 4

# Concentrations
lested 8

2 Replicate # 3 Microsome tVDe Recombinant Microsome 10

Final
volume of

SId

200
100

200
100
40
20

NYP-Rep3-RTI-WA417- TK4-11345-27.xls;
Protein - 5 point curve

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

A,_ Aoij. measured ~SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.314 0.192 0.020 200 1 0.102 0.114
11540-6A 0.358 0.236 0.025 200 0.127
11540-6A
11540-6B 0.142 0.020 0.001 200 0.005 0.003
11540-6B 0.136 0.014 0.000 200 0.002
11540-6B
11540-27H 0.360 0.238 0.026 200 6.4 6.2
11540-27H 0.350 0.228 0.024 200 6.1
11540-27H 0.354 0.232 0.025 200 6.2
11345-271 0.135 0.013 0.000 200 0.7 1.6
11345-271 0.142 0.020 0.001 200 3.1
11345-271 0.136 0.014 0.000 200 1.1
11540-600 0.196 0.074 0.007 200 11.4 10.8
11540-600 0.198 0.076 0.007 200 11.7
11540-600 0.185 0.063 0.006 200 9.4
11540-60C 0.194 0.072 0.007 200 27.5 24.8
11540-60C 0.186 0.064 0.006 200 23.9
11540-60C 0.184 0.062 0.006 200 23.0

Standards:

Samples:

200
200

1000

1000
1000
1000

mg Protein
per~L

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

~L Standard

Used
200
200

200
200
200
200

mg Protein Araw A"'J Curve
Measured Output Variables Regression results

0.0502 0.512 0.390 0.0426 m, b 0.112 -0.001
0.0251 0.347 0.225 0.0241 S8m, sab 0.008 0.001
0.0100 0.238 0.116 0.0119 i-, se, 0.985 0.001
0.0050 0.182 0.060 0.0056 F, df 193 3
0.0020 0.148 0.026 0.0017 SSregl SSresid 0.000 0.000
0.0010 0.132 0.010 -0.0001

Regression resulls are calculated using the function
i-= 0.985 LlNEST
m= 0.112
b= -0.001

Blank 0.122

11/8/2005;
12:35 PM 40f7
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Chemical
9/29/2005 ID Ref Chem 4

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A OJ 7 mL microsome Stock used
8.5 mL total volume
50 dilution factor

Dilution B 7 mL microsome Dilution A used
84 mL total volume
12 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

6.2
0.010396

NYP-Rep3-RTI-WA417 -TK4-11345-27.xls
Microsome & Chemical Dilutions

11/8/2005
12:35 PM Page 5 of 7
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ssa Date 9/292005
Replicate #

Test ChemicalD RefChem 4

SamplelD

Sample type
Full activi control

ReplicateIvel
1

Bad round control

POSitivecontrol

Ne a!ieCon!rol

RefChem4 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-

5-1

5-2

5-

7-1

7-2

7-3

5-1

5-2

8-

NVP-RepJRTI-WA417- TK4-11345-27,xls; ActiYity calculation

#Concantrationstesled

Calculate DPM in aqueous portion after e:iaction

Nominal tota
volume (mL)

2

a Microsome tye Recmbinan Miaosome ID

DPM/mL
16248
18188
19008
18606
17474
17278
17494
17292

72
..
56..
44
..
64
7.

9980
9852

11188
1089
10""
10140
9132
9146"".

19356
17598
17368
17760
1753
19526
19540

62
70
56
..
..
90

1034
10£2
56
562
744
738

356.
3.60
4070
38.
33
326
7066
7152
"66
7776
7192
7060

16304
16338
15124
16420
15252
1540
19340
19226
1838
16426
19606
19492
17446
17412
17772
17654
19084
19306
1840
16256
18246
17210
18822
19036

AVe DPM/mL
18218

16807

17376

1733

79

.,

..
70

991.

11042

10180

9139

2056

17483

17647

1953

7.

92

56

1048

.71

741

356

3959

3326

7119

7781

7136

16321

15272

15346

19284

18405

19549

17429

17713

19195

18348

17728

18929

Volume of substrate
solullon useassay tub

Total DPM (mL)
364360 1
37614

34752

34756

156

122

112

140

19832

22064

20360

18278

4136

3496.

3526

39066

'.2

184

17.

2096

1142

1462

7326

7918

6652

1423

15562

14272

3262

3054

302
3856

36810

J99B

34'"

35426

3B
36696

35456

37858

11/812005; 12:35 PM

D-83

11345-10

Calculate % tumoyer

total DPM in assay tube
(initial)
157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

Tecnican ID

Calculate nmol ~o formed

Total DPM correct for
backgrond (Background

% conversion to product Tubes)
23.13 3633
23.87 37481
22.06 34619
22.08 34653
0.10 25
0.08 -11
0.07 -21
0.09

12.59 196
14.02 21951
12.92 20227
11.60 18145
26.25 4123
22.19 34833
22.40 35161
24.79 38933
0.10 19
0.12 51
0.11 43
1.33 1963
0.72 1009
0.94 1349
4.65 7193
5.03 7785
4.22 6519
9.04 14105
9.88 15429
9.06 14139
20.72 32509
19.39 30411
19.48 30559
24.48 3835
23.36 36617
24.82 385
22.12 34725
22.48 3523
24.37 35257
23.29 36563
22.50 35323
24.03 3775

nmol JH~ formed
0.0469

0.0484

0.0447

0.048

0.0000

0_0000

0.000

0.0000

0.025

0.0284

0.0261

0.023

0.0533

0.0450

0.0454

0.0503

0.0000

0.0001

0.0001

0.0025

0.0013

0.0017

0.0093

0.0101

0.0084

0.0182

0.0199

0.0183

0,0420

0.0393

0.0395

0.0496

0.0474

0.0503

0.04

0.0456

0.0494

0.0472

0.0456

0.0487

Aromstase activity (nm
estrogenformedmg

protelnlmin
0.3007

0.3104

0.2867

0.2870

C.0002

-0.0001

-0.0002

0.0001

0.1631

0.1818

0.1675

0.1503

0.3415

0.2885

0.2912

0.3224

0.0002

0.0004

0.0004

0.0163

0.0084

0.0112

0.0596

0_0645

0.0540

0.1168

0.1278

0.1171

0.2692

0.2519

0.2531

0.3183

0.3038

0.3227

02876

0.2923

0:3168

03028

0.2925

0.3124

60f7



Assa Date

Test Chemical
9/29/2005 10 Ref Chem 4 # Concentrations tested 3

Control Type Porton Average SO

Full activity BeginninQ 0.3055 0.0069

Full actvitv End 0.2869 0.0002

Full activity Overall 0.2962 0.0115

Background BeoinninQ 0.0001 0.000210824

Background End -0.0001 0.000163974

Background Overall 0.0000 0.000168105

Positive Beoinnino 0.1725 0.0132

Positive End 0.1589 0.0122

Positive Overall 0.1657 0.0130

Negative BeQinninQ 0.3150 0.0375

Negative End 0.3068 0.0221

Neaative Overall 0.3109 0.0256

Test Substance Level Replicate (test substance) M Log(test substance! Actvity
Ref Chem 4 1 1 1.00E-03 -3.00 0.0002
Ref Chem 4 1 2 1.00E-03 -3.00 0.0004
Ref Chem 4 1 3 1.00E-03 -3.00 0.0004
Ref Chem 4 2 1 1.00E-04 -4.00 0.0163
Ref Chem 4 2 2 1.00E-04 -4.00 0.0084
Ref Chem 4 2 3 1.00E-04 -4.00 0.0112
Ref Chern 4 3 1 5.00E-05 -4.30 0.0596
Ref Chem 4 3 2 5.00E-05 -4.30 0.0645
Ref Chem 4 3 3 5.00E-05 -4.30 0.0540
Ref Chem 4 4 1 2.50E-05 -4.60 0.1168
Ref Chern 4 4 2 2.50E-05 -4.60 0.1278
Ref Chem 4 4 3 2.50E-05 -4.60 0.1171
Ref Chem 4 5 1 1.00E-05 -5.00 0.2692
Ref Chem 4 5 2 1.00E-05 -5.00 0.2519
Ref Chem 4 5 3 1.00E-05 -5.00 0.2531
Ref Chem 4 6 1 5.00E-06 -5.30 0.3183
Ref Chem 4 6 2 5.00E-06 -5.30 0.3038
Ref Chem 4 6 3 5.00E-06 -5.30 0.3227
Ref Chem 4 7 1 1.00E-06 -6.00 0.2876
Ref Chem 4 7 2 1.00E-06 -6.00 0.2923
Ref Chem 4 7 3 1.00E-06 -6.00 0.3168
Ref Chem 4 8 1 1.00E-07 -7.00 0.3028
Ref Chem 4 8 2 1.00E-07 -7.00 0.2925
Ref Chem 4 8 3 1.00E-07 -7.00 0.3124

NYP-Rep3-RTI-WA417 - TK4-11345-27 .xls
Results Summary

Microsome
8 type Recombinant Microsome 10 11345-10 Technician 10

Percent of control values
Log(test Reolicate

Level substancel r 1 T 2 T 3
1 -3.00 0.05 0.14 0.12
2 -4.00 5.49 2.82 3.77
3 -4.30 20.11 21.77 18.23
4 -4.60 39.44 43.14 39.53
5 -5.00 90.90 85.03 85.45
6 -5.30 107.47 102.55 108.95
7 -6.00 97.09 98.68 106.97
8 -7.00 102.23 98.77 105.48

11/8/2005
12:35 PM

D-84

Replicate
2 #

Page 70f7



Aromatase Assay Spreadsheet

Test
Assay Date 9/21/2005 Chemical

TechnicianID Replicate #

DBA-Rep1-RTI-WA417-TK4-11345-25.xls
Title page

# Concentrations
tested

Microsome type

11/8/2005; 10:48 AM

D-85

8

Microsome

Page 1 of 7



Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

DPM/g
soln
1781800
1747143
1794747
1724187
1781106

Average DPM/g soln
SO
CV

1765797
29189

1.65

0.795

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

ASDN solution

Stock
Dilution A

Dilution B

Ci/g soln

mg ASDN
added

total volume
(mL)

10

dilution
factor iASDNI in solution (ilg/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

9
0.567769 Ilg/g

Calculation of Substrate Solution Specific Activity

1) Calculate Ilg i3HIASDN/g soln. = 0.00900 Ilg/g soln.
Ilg/g soln.

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

0.795
--

286.4

Formula=a/b*c

2) Calculate totaliig ASDN/g soln

Ilg ASDN/g soln.= Ilg cold ASDN/g soln. + Ilg i3HIASDN/g soln.

= 0.567769 + 0.00900
0.576773 Ilg ASDN/g soln

3) Calculate Solution Specific Activity

= (IlCi/g soln.)/(Ilg ASDN/g soln.)
= 1.379 ~iCi/~ig ASDN

876817 dpm/nmol

DBA-Rep1-RTI-WA417 - TK4-11345-25.xls;
Substrate Specific Activity

11/8/2005;
10:48 AM

D-86
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Standard
concentration

(mg/mL)

250
125

50
25
10

5

Volume 01

stock used

Technician
10

Test
Assay Oate 9/21/2005 Chemical 10 ReI Chem 5

Standards:

Samples:

200
100

Final
volume of

Std mg Protein

per~L
200 0.00025

200 0.00013

1000 0.00005

1000 0.00003

0.00001
0.00001

~L Standard

Used
200
200

200
200
200
200

Blank 0.119

A,~ Aadj.

11540-6A 0.339 0.220
11540-6A 0.345 0.226
11540-6A
1 1 540-6B 0.153 0.034
11540-6B 0.148 0.029
11540-6B

11540-25H 0.354 0.235
11540-25H 0.348 0.229
1 1 540-25H 0.351 0.232
11345-251 0.146 0.027
11345-251 0.134 0.015
11345-251 0.142 0.023
11540-600 0.189 0.070
11540-600 0.186 0.067
11540-600 0.190 0.071

OBA-Repl-RTI-WA417- TK4-11345-25.xls;
Protein - 6 point curve

mg protein
measured

0.027
0.027

0.002 200
0.002 200

0.029 200
0.028 200
0.028 200
0.001 200
0.000 200
0.001 200
0.007 200
0.007 200
0.007 200

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

# Concentrations
tested

A,~

0.501

0.337

0.239
0.182
0.140
0.126

r'= 0.985
0.132
-0.002

m=
b=

~L diluted Vol usome
~SOMES prep. (iL)

200
200

Final voL.

Diluted usomes

(iL)
1

11/8/2005;
10:48 AM

D-87

8

0.382
0.218

0.120
0.064
0.021

0.007

Aadj Curve
Output
0.0481
0.0264

0.0135
0.0060
0.0004
-0.0014

SSreg, SSresid

Variables
m.b

semi seb

r'. sey

F. dl

mg protein/m L
Prep.

0.133
0.137

0.132
0.008

0.985
261

0.002

Regression results
-0.002
0.002

0.003
4

0.000

Regression results are calculated using the function
L1NEST

average mg/mL known QC Concentration

0.135

0.011 0.009
0.008

7.2 7.1
7.0
7.1
3.7 1.6
-1.0
2.1
11.1 10.9
10.4
11.3

3 017



Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Final
volume of

Std

200
100

200
100
40
20

OBA-Rep1-RTI-WA417-TK4-11345-25.xls;
Protein - 5 point curve

echnician
10

Test
ssay Date 9/21/2005 Chemical 10 Ref Chem 5 8

Standards:

Samples:

200
200

1000
1000
1000
1000

mg Protein
per~L

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

# Concentrtions
tested

Protein stock 10
11540-60

~L Standard

Used
200
200

200
200
200
200

mg Protein A"", A"'J Curve
Measured Output Variables Regression results

0.0500 0.501 0.382 0.0419 m,b 0.112 -0.001
0.0250 0.337 0.218 0.0234 semi seb 0.012 0.001
0.0100 0.239 0.120 0.0125 r". sey 0.969 0.002
0.0050 0.182 0.064 0.0061 F. df 95 3
0.0020 0.140 0.021 0.0013 SSreg' SSresid 0.000 0.000
0.0010 0.126 0.007 -0.0003

Regression results are calculated using the function
r"= 0.969 LlNEST
m= 0.112
b= -0.001

Blank 0.119

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

A,~ Aadj. measured ~SOMES prep. (iL) (iL) Prep. average mg/mL known QC Concentration
11540-6A 0.339 0.220 0.024 200 1 0.119 0.120
11540-6A 0.345 0.226 0.024 200 1 0.122
11540-6A
11540-6B 0.153 0.034 0.003 200 0.014 0.013
11540-6B 0.148 0.029 0.002 200 0.011
11540-6B

11540-25H 0.354 0.235 0.025 200 6.3 6.3
11540-25H 0.348 0.229 0.025 200 6.2
11540-25H 0.351 0.232 0.025 200 6.3
11345-251 0.146 0.027 0.002 200 6.0 4.2
11345-251 0.134 0.015 0.001 200 1.9
11345-251 0.142 0.023 0.002 200 4.6
11540-600 0.189 0.070 0.007 200 10.9 10.8
11540-600 0.186 0.067 0.006 200 10.4
11540-600 0.190 0.071 0.007 200 11.1

11/8/2005;
10:48 AM 40f7

D-88



Chemical
9/21/2005 ID Ref Chem 5

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

Microsome Dilution Details Test Chemical Concentrations
Level Final Concentration M

1

2
3
4
5
6
7
8

Dilution A mL microsome Stock used
total volume

50 dilution factor

Dilution B 7 mL microsome Dilution A used
84 mL total volume
12 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

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

4.2
0.006974

DBA-Rep1-RTI-WA417-TK4-11345-25.xls
Microsome & Chemical Dilutions

1118/2005
10:48 AM Page 5 of 7

D-89



ssa Date 9/2112005 Replicate #

Sample 10

Sample ty
Full activit control

Replicate/Level
1

Bac round control

Positiecontrol

Ne ativeConlrol

RefChem5

3-,

3-3

DBA-Rep1-RTI-WA417-TK4-11345-25.Xls; Actvity calculation

Test Chemical 10 RefChem5

1-1

1-'

1-3

'-1

,-,

'-3

3-1

3-,

3-

4-1

4-'

4-3

5-1

5-,

5-3

6-1

6-,

6-

7-1

7-'

7-3

8-1

# Concentrations tested

Calculate OPM in aqueous portion afer extacton

NomInal total
volume (mL)

,

8 Microsome ty Recmbinan MiQ"osor:e 10

OPM/mL
1998
19974
19676
19524
18496
18430
1880
183

78
94
62
88
48
54
74
58

11182
11100
10478
10410
10724
10848
10870
10540
22832
22912
20626
20512
18620,_
19034
19510
17878
17440
18458
18492
19400
19054
20374
'0460
18620
18396
17882
18048
1706
1739
173
17320
1862
18126
17674
18024
19014
19058
18892
1896
17728
17466
18032
17582
17488
17400
18868
1890
19892
1956
19172
18848
19256
1883
17770
17498
18056
17642
18388
18328
17986
17886
17904
18250

Ave OPMlmL
19961

19600

18463

18623

85

65

51

86

11141

1044

10786

10705

22872

20569

1864

19272

17659

18475

19227

20417

18508

17965

17601

17357

18373

17849

190,.

18869

17597

17807

17444

18904

19728

19010

1905

17634

17849

18358

17936

18077

TolalOPM
39922

Volumeofstbstrate
solution used/asay tub

(mL)

39200

36926

37246

170

130

102

132

22282

2088

21572

21410

45744

41138

37608

38544

35318

,.95

38454

4083

37016

35930

35202

34714

36746

358
38072

37738

35194

35614

3488

37808

39486

3820

"090

35268

358
36716

35872

36154

11/8/2005; 10:48 AM

D-90

11345-10

Calculate % turnover

total OPM in assay lube
(initial)
176580

176580

17658

17658

176580

176580

17658

17658

17658

176580

176580

176580

176580

17658

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176580

176560

176580

176580

176580

Tecnician 10

~. conversion \0 product
22.61

22.20

20.91

21.09

0.10

0.07

0.06

007

12.62

11.83

12.22

12.12

25.91

23.30

21.30

21.83

20.00

20.93

21.78

23.12

20.96

20.35

19.94

1966

20.81

20.22

21.56

21.37

19.93

20.17

19.76

21.41

22.34

21.53

21.57

19.97

20.2

20.79

20.31

20.47

Callate nmol"H20 formed

Tota OPM corected for
background (Background

Tubes)
39789

3907

,.793

37113

37

-4

-32

-,

22149

2076

21439

21277

45611

41005

37475

38411

35185

36817

38321

40701

38663

35797

35069

34581

3813

35585

37939

37605

3501

35481

34755

37675

39323

37887

3797

35135

35565

""3
35739

36021

nmoi3H20 formed
0.0454

Volume dilute
micro:ses

used in assay Final (protein/i Incubation
tube (mL) assay (mg/mL) time (min)

0.003 15

0.0446

0.0420

0.0423

0.00

0.0000

0.0000

0.0000

0.0253

0.0237

0.0245

0.0243

0.0520

0.0468

0.0427

0.0438

0.0401

0.0420

0.0437

0.0464

0.0421

0.0408

0.0400

0.039

00418

0.0406

0.0433

0.0429

0.0400

0.0405

0.0396

0.0430

0.048

0.0432

0.0433

0.0401

0,0406

0.0417

0.0408

0.0411

0.003

0.003

Aromatase activity (nmo
esiogenformedmg

proteinlmin
0.433

0.4259

0.4011

0.4046

0.0004

0.0000

-0.0003

0.0000

0.2415

0.223

0.237

0.2320

0.4973

0.4471

0.4086

0,4188

0.38

0.4014

0.4178

0.4438

0.4021

0.393

0,3824

0.377D

0.3992

0.3878

0.4136

0.4100

0.3823

0.3868

0.3789

04108

0.4287

0.4131

0.4138

0.381

0.3878

0.3989

0.3897

0.3927
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Assa Date

Test Chemical
9/21/2005 ID Ref Chern 5 # Concentrations tested

Replicate
2 #

Control Type Porton Average SD

Full activity Beainnina 0.4299 0.0056

Full activitv End 0.4029 0.0025

Full activity Overall 0.4164 0.0160

Background Beainnina 0.0002 0.000308383

Background End -0.0002 0.000231287

Background Overall 0.0000 0.000304439

Positive Beoinnino 0.2339 0.0107

Positive End 0.2329 0.0012

Positive Overall 0.2334 0.0063

Negative Beainnina 0.4722 0.0355

Negative End 0.4137 0.0072

Neaative Overall 0.4429 0.0397

Test Substance Level Replicate ltest substance) M LogItest substance) Activitv
Ref Chern 5 1 1 1.00E-04 -4.00 0.3836
Ref Chern 5 1 2 1.00E-04 -4.00 0.4014
Ref Chern 5 1 3 1.00E-04 -4.00 0.4178
Ref Chern 5 2 1 1.00E-05 -5.00 0.4438
Ref Chern 5 2 2 1.00E-05 -5.00 0.4021
Ref Chern 5 2 3 1.00E-05 -5.00 0.3903
Ref Chern 5 3 1 1.00E-06 -6.00 0.3824
Ref Chern 5 3 2 1.00E-06 -6.00 0.3770
Ref Chern 5 3 3 1.00E-06 -6.00 0.3992
Ref Chern 5 4 1 5.00E-07 -6.30 0.3878
Ref Chern 5 4 2 5.00E-07 -6.30 0.4136
Ref Chern 5 4 3 5.00E-07 -6.30 0.4100
Ref Chern 5 5 1 1.0E-07 -7.00 0.3823
Ref Chern 5 5 2 1.00E-07 -7.00 0.3868
Ref Chern 5 5 3 1.00E-07 -7.00 0.3789
Ref Chern 5 6 1 1.00E-08 -8.00 0.4108
Ref Chern 5 6 2 1.0E-08 -8.00 0.4287
Ref Chern 5 6 3 1.00E-08 -8.00 0.4131
Ref Chern 5 7 1 1.00E-09 -9.00 0.4138
Ref Chern 5 7 2 1.00E-09 -9.00 0.3831
Ref Chern 5 7 3 1.00E-09 -9.00 0.3878
Ref Chern 5 8 1 1.00E-10 -10.00 0.3989
Ref Chern 5 8 2 1.00E-10 -10.00 0.3897
Ref Chern 5 8 3 1.00E-10 -10.00 0.3927

DBA-Rep1-RTI-WA417 - TK4-11345-25.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Logltest I Renlicate

Level substance! I 1 I 2 I 3
1 -4.00 92.13 96.40 100.34
2 -5.00 106.57 96.58 93.73
3 -6.00 91.83 90.55 95.87
4 -6.30 93.13 99.34 98.47
5 -7.00 91.81 92.91 91.00
6 -8.00 98.65 102.97 99.21
7 -9.00 99.39 92.00 93.13
8 -10.00 95.79 93.58 94.32

11/8/2005
10:48 AM

D-91
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Aromatase Assay Spreadsheet

Test
Assay Date 9/23/2005 Chemical

TechnicianID Replicate #

DBA-Rep2-RTI-W A417 - TK4-11345-26.xls
Title page

# Concentrations

tested

Microsome

11/8/2005; 10:51 AM Page 1 of 7

D-92



Aliquot #
1

2
3
4
5

DPM/Aliq.
DPM/g
soln.
1544673
1489231
1601512
1709899
1767178

Average DPM/g soln
SD
CV

/1Ci/g soln

1622499
114922

7.08

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

total volume
(mL)

10

dilution
factor ¡ASDNl in solution (i-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.

Calculation of Substrate Solution Specific Activity

9

9
0.579277 /1g/g

1) Calculate /1g ¡3HlASDN/g soln = 0.00827 /1g/g soln
/1g/g soln.

a. /1Cilg soln
b. Specific activity of ¡3HlASDN (/1Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b'c

2) Calculate total /1g ASDN/g soln.

0.731

286.4

/1g ASDN/g soln= /1g cold ASDN/g soln. + /1g (3HlASDN/g soln.

= 0.579277 + 0.00827
= 0.587551 /1g ASDN/g soln.

3) Calculate Solution Specific Activity

= (/1Cilg soln.)/(/1g ASDN/g soln.)
= 1.244 /1CiI/1g ASDN

790883 dpm/nmol

DBA-Rep2-RTI-WA417 - TK4-11345-26.xls;
Substrate Specific Activity

11/8/2005;
10:51 AM

D-93
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Test
Assay Date 9/23/2005 Chemical 10 Ref Chem 5

# Concentrations
tested 8

Technician
10 2 Replicate # 2 Microsome tune Recombinant Microsome 10 11345-10

Protein stock (mg Totai volume of
Standards:

0.133

Samples:

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard

per~L Used
250 200 200 0.00026 200
125 100 200 0.00013 200
50 200 1000 0.00005 200
25 100 1000 0.00003 200
10 40 1000 0.00001 200
5 20 1000 0.00001 200

Blank 0.127

Protein stock iO
11540-62

mg Protein A,.. Aad¡ Curve
Measured Output Variables Regression results

0.0526 0.544 0.417 0.0510 m, b 0.125 -0.001
0.0263 0.359 0.232 0.0279 semi seb 0.006 0.001
0.0105 0.239 0.112 0.0129 r", se, 0.992 0.002
0.0053 0.184 0.057 0.0060 F, df 486 4
0.0021 0.145 0.018 0.0011 sSreiSSresld 0.002 0.000
0.0011 0.128 0.001 -0.0011

Regression results are calculated using the function
r"= 0.992 L1NEST
m= 0.125
b= -0.001

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

A,.. Aad¡, measured ~SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.339 0.212 0.025 200 0.127 0.125
11540-6A 0.334 0.207 0.025 200 0.124
11540-6A
11540-6B 0.147 0.020 0.001 200 0.007 0.006
11540-6B 0.146 0.019 0.001 200 0.006
11540-6B

11540-26H 0.362 0.235 0.028 200 7.1 6.9
11540-26H 0.349 0.222 0.027 200 6.7
11540-26H 0361 0.234 0.028 200 7.0
11345-261 0.131 0.004 -0.001 200 -2.0 1.2
11345-261 0.139 0.012 0.000 200 1.0
11345-261 0.148 0.021 0.001 200 4.4
11540-620 0.204 0.077 0.008 200 13.6 12.4
11540-620 0.198 0.071 0.008 200 12.4
11540-620 0.192 0.065 0.007 200 11.2
11540-62C 0.190 0.063 0.007 200 26.9 28.9
11540-62C 0.199 0.072 0.008 200 31.4
11540-62C 0.193 0.066 0.007 200 28.4

OBA-Rep2-RTI-WA417 - TK4-11345-26.xls;
Protein - 6 point curve

11/8/2005;
10:51 AM

D-94
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Standard
concentration

(mg/mL)

250
125

50
25
10

5

Volume of
stock used

Final
volume of

Std

200
100

200
100

40
20

OBA-Rep2-RTI-WA417 - TK4-11345-26.xls;
Protein - 5 point curve

echnician
10

Test
Assay Oate 9/23/2005 Chemical 10 Ref Chern 5 8

Standards:

Samples:

mg Protein
per~L

0.00026
0.00013

0.00005
0.00003
0.00001
0.00001

1000

1000

# Concentrations
tested

11345-10
Protein stock (mg Total volume of

BSA) stock
26.3

~L Standard

Used
200
200

200
200
200
200

Protein stock 10
11540-62

mg Protein A,_ Aadj Curve
Measured Output Variables Regression results

0.0526 0.544 0.417 0.0457 m.b 0.110 0.000
0.0263 0.359 0.232 0.0253 S8m. S8b 0.007 0.001
0.0105 0.239 0.112 0.0121 ,i. se, 0.987 0.001
0.0053 0.184 0.057 0.0061 F. df 223 3
0.0021 0.145 0.018 0.0018 SSreg' SSresid 0.000 0.000
0.0011 0.128 0.001 -0.0001

Regression results are calculated using the function
,i= 0.987 L1NEST
m= 0.110
b= 0.000

Blank 0.127

Final voL.
mg protein ~L diluted Vol usome Olluted usomes mg protein/mL

A,_ Aadj. measured ~SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.339 0.212 0.023 200 1 0.116 0.114
11540-6A 0.334 0.207 0.023 200 0.113
11540-6A
11540-6B 0.147 0.020 0.002 200 0.010 0.010
11540-6B 0.146 0.019 0.002 200 0.009
11540-6B

11540-26H 0.362 0.235 0.026 200 6.4 6.3
11540-26H 0.349 0.222 0.024 200 6.1
11540-26H 0.361 0.234 0.026 200 6.4
11345-261 0.131 0.004 0.000 200 0.7 3.5
11345-261 0.139 0.012 0.001 200 3.4
11345-261 0.148 0.021 0.002 200 6.3
11540-620 0.204 0.077 0.008 200 13.2 12.2
11540-620 0.198 0.071 0.008 200 12.2
11540-620 0.192 0.065 0.007 200 11.1
11540-62C 0.190 0.063 0.007 200 26.9 28.7
11540-62C 0.199 0.072 0.008 200 30.9
11540-62C 0.193 0.066 0.007 200 28.3

11/8/2005;
10:51 AM

D-95
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Chemical
9/23/2005 10 Ref Chem 5

# Concentrations
tested

Microsome
8 type Recombin~Microsome 10 11345-10 Technician 10

Replicate
2 #

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
8.5 mL total volume
50 dilution factor

Dilution B T mL microsome Dilution A used
84 mL total volume
12 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

3.5
0.005767

DBA-Rep2-RTI-WA417 - TK4-11345-26.xls
Microsome & Chemical Dilutions

11/8/2005
10:51 AM Page 5 of 7
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ssa Date 9/231005 Replicate # 
Test Cl'micallD Ref Chem 5

Sample 10

Sample type
Full activit control

ReplicateLevel
1

Bac round control

Positive control

Ne ativeConlrol

RefChem5 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

7-1

7-2

7-3

8-1

6-2

8-3

DBA-Rep2-RTJ.WA417-TK4-1134S-26.xls; Activity ca!aJlation

# Concenlrations tested

Calculate DPM in aqueous portion afer exacon

Nominal total
volume (mL)

2

B Microsome ty Recmbinan Microsome 10

DPMmL
20714
2092
18404
185a
17758
17886
17870
17946

54
56
54
62
24
50
22
32

936094
9762
96
9100
8982
8550
8462

18002
18162
18124
18144
16534
16278
16452
166
15926
15474
17014
16902
17096
16938
16532
16244
1696
17274
17642
17420
18412
17912
1663
1698
16750
16412
17200
17080
17332
1723
17468
17052
17914
17604
16942
17210
17926
17642
1699
17492
17122
16872
14650
14420
17562
17474
18484
18760
17416
1708
18302
18090
17870
17824
1679
16558

Ave DPMlmL
20603

18492

17822

17908

55

73

37

27

9424

9726

901

8506

18062

18134

16406

16543

15700

16958

17017

16388

17120

17531

18162

16811

16581

17140

17281

17260

17759

17076

1n84

17244

1697

14535

17518

18612

17362

18196

17847

16677

TotalDPM
41206

Volumeofsubslfale
solution useasytub

(mL)

36984

35644

35816

110

146

74

54

18848

19452

18082

17012

36164

3626

32812

33086

31400

3316

34034

32776

34240

35062

36324

33622

33162

34280

34562

34520

35518

34152

35568

3488

3399

29070

35036

37224

34724

362
35694

33354

11/8/205; 10:51 AM

D-97

11345-10

Calculate % tumover

total OPM in assay tube
(initial)
162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

162250

16220

162250

162250

162250

162250

162250

162250

162250

16250

162250

162250

TechnieanlD

% conversion to product
25.40

22.79

21.97

22.07

0.07

0.09

0.05

0.03

11.62

11.99

11.14

10.49

22.29

22.35

20.22

20.39

19.35

20.90

20.98

20.20

21.10

21.61

22.39

20.72

20.44

21.13

21.30

21.28

21.89

21.05

21.92

21.26

20.95

17.92

21.59

22.94

21.40

22.43

22.00

20.56

Callate nmol H20 formed

Total DPM corrected for
background (Background

Tubes)
41110

36
35548

35720

14

50

-22

-42

18752

19356

17986

16916

36068

36172

32716

32
31304

33620

33938

32680

34144

34986

36228

33626

33066

34194

346
3424

35422

34056

35472

34392

3,.98

28974

34940

37128

34626

366
35598

33256

nmol~HiO formed
0.052

Volumedilule
microsomes

used in assay Final ¡proteinl i Incubation
tube (mL) assay (mg/ml) lime (min)
1 0,003 15

0.0466 0.003 15

0.049 0.003

0.0452

0.0000

0.0001

0.0000

-0.0001

0.0237

0.0245

0.0227

0.0214

0.0456

0.0457

0.0414

0.0417

0.0396

0.0428

0.0429

0.0413

00432

0.042

0.0458

0.0424

0.0416

0.0432

0.0436

0.0435

0.048

0.0431

0.0449

0.0435

0.0429

0.036

0.042

0.0469

0.0438

0.0459

0.0450

0.0421

Aromatase activity (nmo
es\genformedlmg

proteinlmin
06008

0.5391

0.5195

0.5221

0.0002

0.0007

-0.0003

-0.0006

0.2741

0.282

0.26

0.2472

0.5271

0.5287

0.4762

0.4622

0.4575

0.4943

04960

0.4776

0.4990

0.5110

0.5295

0.4900

0.4833

0.4996

0.5037

0.5031

0.5177

0.4977

0.5164

0.5027

0.4954

0.4235

0.5107

0.5426

0.5061

0.5305

0.5203

0.4861

6of7



Assa Date

Test Chemical
9/2312005 ID Ref Chem 5 # Concentrations tested 2

Control Type Portion Average SD

Full actvity Beqinnina 0.5700 0.0436

Full activitv End 0.5208 0.0018

Full activity Overall 0.5454 0.0380

Background Beainnina 0.0005 0.000372049

Background End -0.0005 0.000206694

Background Overall 0.0000 0.000593322

Pasitive Beainnina 0.2785 0.0062

Positive End 0.2551 0.0111

Positive Overall 0.2668 0.0154

Negative Beainning 0.5279 0.0011

Negative End 0.4802 0.0028

Nenative Overall 0.5040 0.0276

Test Substance Level Replicate (test substance) M Log(test substance) Actvitv
Ref Chem 5 1 1 1.00E-04 -4.00 0.4575
Ref Chem 5 1 2 1.00E-04 -4.00 0.4943
Ref Chem 5 1 3 1.00E-04 -4.00 0.4960
Ref Chem 5 2 1 1.0E-05 -5.00 0.4776
Ref Chem 5 2 2 1.00E-05 -5.00 0.4990
Ref Chem 5 2 3 1.00E-05 -5.00 0.5110
Ref Chem 5 3 1 1.00E-06 -6.00 0.5295
Ref Chem 5 3 2 1.00E-06 -6.00 0.4900
Ref Chem 5 3 3 1.00E-06 -6.00 0.4833
Ref Chem 5 4 1 5.00E-07 -6.30 0.4996
Ref Chem 5 4 2 5.00E-07 -6.30 0.5037
Ref Chem 5 4 3 5.00E-07 -6.30 0.5031
Ref Chem 5 5 1 1.00E-07 -7.00 0.5177
Ref Chem 5 5 2 1.00E-07 -7.00 0.4977
Ref Chem 5 5 3 1.00E-07 -7.00 0.5184
Ref Chem 5 6 1 1.00E-08 -8.00 0.5027
Ref Chem 5 6 2 1.00E-08 -8.00 0.4954
Ref Chem 5 6 3 1.00E-08 -8.00 0.4235
Ref Chem 5 7 1 1.00E-09 -9.00 0.5107
Ref Chem 5 7 2 1.00E-09 -9.00 0.5426
Ref Chem 5 7 3 1.00E-09 -9.00 0.5061
Ref Chem 5 8 1 1.00E-10 -10.00 0.5305
Ref Chem 5 8 2 1.00E-10 -10.00 0.5203
Ref Chem 5 8 3 1.00E-10 -10.00 0.4861

DBA-Rep2-RTI-WA417-TK4-11345-26.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Logltest I Reolicate

Level substancel i- 1 -T 2 I 3
1 -4.00 83.89 90.63 90.95
2 -5.00 87.58 91.50 93.70
3 -6.00 97.08 89.84 88.61
4 -6.30 91.61 92.36 92.25
5 -7.00 94.92 91.26 95.06
6 -8.00 92.16 90.84 77.64
7 -9.00 93.63 99.49 92.80
8 -10.00 97.27 95.39 89.12

11/8/2005
10:51 AM

D-98
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2 #
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Aromatase Assay Spreadsheet

Test # Concentrations
Assay Date Chemical tested 8

Technician
10 Replicate # Microsome t e Microsome

DBA-Rep3-RTI-W A417 - TK4-11345-27 .xls
Title page 11/8/2005; 10:53 AM

D-99
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Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

DPM/g
soln
1485859
1487614
1631122
1592216
1681061

Average DPM/g soln
SD
CV

1575574
87000

5.52

0.710

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

ASDN solution

Stock
Dilution A

Dilution B

f.Cilg soln

mg ASDN total volume
added

dilution
factor (ASDNl in solution (f.g/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 Activity

0.574758 gIg

1) Calculate f.g (3H1ASDN/g soln. = 0.00803 f.g/g soln.
f.g/g soln.

a. f.Cilg soln
b. Specific activity of tH1ASDN (f.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total f.g ASDN/g soln

0.710

286.4

f.g ASDN/g soln.= f.g cold ASDN/g soln. + f.g (3H1ASDN/g soln.

0.574758 + 0.00803
0.582792 f.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (f.Ci/g soln.)/(f.g ASDN/g soln.)
1.218 f.Ci/f.g ASDN

774280 dpm/nmol

DBA-Rep3-RTI-WA417 - TK4-11345-27.xls;
Substrate Specific Activity

11/8/2005;
10:53 AM

D-100
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Test
ssay Date 9/29/2005 Chemical 10 Ref Chern 5

# Concentrations
tested 8

Technician
10 2 Replicate # 3 11345-10

Protein stock (mg Total volume of
Standards:

Samples:

0.358 0.350
0.354

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,~ A""J

per~L Used Measured
250 200 0.00025 200 0.0502 0.512 0.390
125 200 0.00013 200 0.0251 0.347 0.225
50 0.00005 200 0.0100 0.238 0.116
25 0.00003 200 0.0050 0.182 0.060
10 40 0.00001 200 0.0020 0.148 0.026

5 20 1000 0.00001 200 0.0010 0.132 0.010

Blank 0.122 l'= 0.989
m= 0.130
b= -0.002

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

A,~ Aadj. measured ~SOMES prep. (¡L) (¡L)
11540-6A 0.314 0.192 0.023 200 1
11540-6A 0.358 0.236 0.028 200 1
11540-6A
11540-6B 0.142 0.020 0.000 200
11540-6B 0.136 0.014 -0.001 200
11540-6B

11540-27H 0.360 0.238 0.029 200
11540-27H 0.350 0.228 0.027 200
11540-27H 0.354 0.232 0.028 200
11345-271 0.135 0.013 -0.001 200
11345-271 0.142 0.020 0.000 200
11345-271 0.136 0.014 -0.001 200
11540-600 0.196 0.074 0.007 200
11540-600 0.198 0.06 0.007 200
11540-600 0.185 0.063 0.006 200
11540-60C 0.194 0.072 0.007 200
11540-60C 0.186 0.064 0.006 200
11540-60C 0.184 0.062 0.006 200

Curve
Output
0.0484
0.0269

0.0127
0.0054
0.0010
-0.0011

Variables
m, b

S8m. seb

l', se,
F, df

Re9ression results
-0.002
0.001

0.002
4

0.000

0.130
0.007

0.989
372

0.002SSreg. SSresid

Regression results are calculated using the function
L1NEST

mg protein/mL
Prep.

0.113
0.142

average mg/mL known QC Concentration

0.127 0.11

0.001 -0.001
-0.003

7.1 7.0
6.8
7.0
-2.2 -1.2
0.5
-1.8
11.6 10.9
12.0
9.3

27.8 24.7
23.7
22.6

OBA-Rep3-RTI-WA417- TK4-11345-27.xls;
Protein - 6 point curve

11/8/2005;
10:53 AM 3 of7
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Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used mg Protein A,~ Aadj Curve

Measured Oulput Variables Regression results
0.0502 0.512 0.390 0.0426 m,b 0.112 -0.001
0.0251 0.347 0.225 0.0241 S8m. seb 0.008 0.001
0.0100 0.238 0.116 0.0119 r', se, 0.985 0.001
0.0050 0.182 0.060 0.0056 F, df 193 3
0.0020 0.148 0.026 0.0017 SSregl SSresd 0.000 0.000
0.0010 0.132 0.010 -0.0001

Regression results are calculated using the function
r'= 0.985 LI NEST
m= 0.112
b= -0.001

Tesl
Assay Oate 9/29/2005 Chemical 10 Ref Chern 5

# Concentrations
tested 8

Technician
10 2 Replicale # 3 Microsome tVDe Recombinant Microsome 10 11345-10

Prolein stock (mg Total volume of
stock (mL)Standards:

Samples:

200
100

Final
volume of

SId mg Protein

per~L
200 0.00025

200 0.00013

1 000 0.00005
0.00003
0.00001
0.00001

~L Standard

Used
200
200

200
200
200
200

Blank 0.122

Protein 10

100

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

A,~ Aadj, measured ~SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0,314 0.192 0.020 200 1 1 0.102 0.114
11540-6A 0.358 0.236 0.025 200 1 0.127
11540-6A
11540-6B 0.142 0.020 0.001 200 0.005 0.003
11540-6B 0.136 0.014 0.000 200 0.002
11540-6B

11540-27H 0.360 0.238 0.026 200 6.4 6.2
11540-27H 0.350 0.228 0.024 200 6.1
11540-27H 0.354 0.232 0.025 200 6.2
11345-271 0.135 0.013 0.000 200 0.7 1.6
11345-271 0.142 0.020 0.001 200 3.1
11345-271 0.136 0.014 0.000 200 1.1
11540-600 0.196 0.074 0.007 200 11.4 10.8
11540-600 0.198 0.076 0.007 200 11.7
11540-600 0.185 0.063 0.006 200 9.4
11540-60C 0.194 0.072 0.007 200 27.5 24.8
11540-60C 0.186 0.064 0.006 200 23.9
11540-60C 0.184 0.062 0.006 200 23.0

OBA-Rep3-RTI-WA417- TK4-11345-27.xls;
Protein - 5 point curve

11/8/2005;
10:53 AM
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Chemical
9/29/2005 ID Ref Chem 5

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
8.5 mL total volume
50 dilution factor

Dilution B 7 mL microsome Dilution A used
84 mL total volume
12 dilution factor

Dilution C (if applicable)

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL : 0.010396

DBA-Rep3-RTI-WA417 - TK4-11345-27.xls
Microsome & Chemical Dilutions

11/8/2005
10:53 AM Page 5 of 7
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ss Date 9/2912005
Replicate # 

TestChemicailD RerChem5

SamplelD

Samplelype
Full acvi conlrol

Replicateevel
1

Back round control

Positive control

N ativeControl

RefChem5

1-2

1-:

2-1

2-2

2-:

3-1

3-2

3-3

4-1

4-2

4-3

5-1

5-2

5-

6-1

6-2

6-3

7-1

7-2

7-3

3-1

3-2

3-3

DBA-RepJRTI.WA417-TK4-11345-27.xls; Activity calculation

#ConcenlraUonstested

Calculate DPM in aqueous portion afer extracton

Nominal total
volume (mL)

2

8 Microsome tye Reambinan Microsome ID

DPMfmL
18248
18188
19008
1860
17474
17278
17494
17292

72
86
56
66
44
68
64
76

9980
9852

11188
1089
10220
10140
9132
9146

22008
19358
17598
173
1n60
1753
19526
19540
16590
1690
16976
166
17838
18124
18192
17810
1789
17622
1798
17520
1n44
17248
17700
1763
18246
17826
1796
17370
17154
1684
16564
16438
17870
18064
19100
18856
17624
17804
17980
17nO
17356
17458
16878
17164
1736
17510
18528
18338
17380
17226
16262
1659
17394
17276
17808
17460

Ave DPMfmL
18218

18807

17:76

17393

79

61

56

70

9916

11042

10180

9139

20683

17483

17647

19533

16747

16806

1791

18001

17660

17559

17496

17667

18036

1733

1699

16511

17967

18978

1n14

17875

17407

17021

17436

16433

1733

16426

17335

1763

TotarDPM
3636

VolumeofsubslJate
solution usedfasytub

(mL)

37614

34752

34786

158

122

112 0.1

140

19832

22064

2036

18278

41366

3496

3529

39066

33494

33612

35962

36002

35320

35118

34992

35334

3672

3466

33
33022

35934

37956

35428

35750

34814

34042

34872 0.1

9686

34606

32852

34670

3526

111812005; 10:53AM

D-1 04

11345-10

Calculate % tumover

total DPM in assay tube
(lnitial)
157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

157557

Tecnican ID

% converslor to product
23.13

23.87

22.06

2208

0.10

0.08

0.07

0.09

12.59

14.02

12.92

11.60

26.25

22.19

2240

24.79

21.26

21.33

22.82

22.85

22.42

22.29

22.21

22.43

22.89

22.00

21.58

29.96

22.81

24.09

22.49

22.69

22.10

21.61

22.13

2340

21.96

20.85

22.00

22.38

Calculate nmol ~O formed

Tota DPM corected for
background (8ackground

Tubes)
36303

37481

34619

34653

25

-21

196

21951

29227

18145

41233

3483

35161

38933

3331

3379

35829

35869

35187

34965

34859

35201

3599

34533

33865

32889

35801

37823

35295

35617

34581

3399

34739

96733

3473

32719

34537

35135

nmol ~H20 fanned
0.0469

Volume dilute
microsomes

used in assay Final(proteinJi Incubation
tube (mL) assay (mgfmL) time (min)

0,005

0.0484 0.005

0.047 0.005

0.044 0.005

0.0000 0005 15
0.0000 0.005 15

0.0000 0.005 15

0.0000 0.005

0.0254 0.005 15

0.028 0.005 15

0.0261

0.0234

0.053

0.0450

0.0454

0.0503

0.0431

0.0432

0.0463

0.0463

0.0454

0.0452

0.0450

0.0455

0.0464

0.046

0.0437

0.0425

0.0462

0.0488

0.0456

0.0460

0.0448

0.0438

0.0449

0.0474

0.045

0.0423

0.0446

0.0454

Aromatase actvity (nmo
estrogenformedfmg

proteinlmln
0.3007

0.3104

0.2867

0.2870

0.0002

-0.0001

-0.0002

0.0001

0.1631

0.1818

0.1675

0.1503

0.3415

0.2885

0.2912

0.3224

0.2763

0.2773

0.2967

0.2971

0.2914

0.2897

0.2887

0.2915

0.2976

0.2860

0.2805

02724

0.295

0.3132

0.2923

0.2950

0.2872

0.2808

0.2877

0.3042

0.2855

0.2710

0.2860

0.2910

60r7



Assa Date

Test Chemical
9/29/2005 10 Ref Chern 5 # Concentrations tested 3

Control Type Porton Average SO

Full activity BeQinninQ 0.3055 0.0069

Full activitv End 0.2869 0.0002

Full actvity Overall 0.2962 0.0115

Background Beoinnino 0.0001 0.000210824

Background End -0.0001 0.000163974

Background Overall 0.0000 0.000168105

Positive Beainnina 0.1725 0.0132

Positive End 0.1589 0.0122

Positive Overall 0.1657 0.0130

Negative BeQinnina 0.3150 0.0375

Negative End 0.3068 0.0221

Negative Overall 0.3109 0.0256

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chern 5 1 1 1.00E-04 -4.00 0.2763
Ref Chern 5 1 2 1.00E-04 -4.00 0.2773
Ref Chern 5 1 3 1.00E-04 -4.00 0.2967
Ref Chern 5 2 1 1.00E-05 -5.00 0.2971
Ref Chern 5 2 2 1.00E-05 -5.00 0.2914
Ref Chern 5 2 3 1.00E-05 -5.00 0.2897
Ref Chern 5 3 1 1.00E-06 -6.00 0.2887
Ref Chern 5 3 2 1.00E-06 -6.00 0.2915
Ref Chern 5 3 3 1.00E-06 -6.00 0.2976
Ref Chern 5 4 1 5.00E-07 -6.30 0.2860
Ref Chern 5 4 2 5.00E-07 -6.30 0.2805
Ref Chern 5 4 3 5.00E-07 -6.30 0.2724
Ref Chern 5 5 1 1.00E-07 -7.00 0.2965
Ref Chern 5 5 2 1.00E-07 -7.00 0.3132
Ref Chern 5 5 3 1.00E-07 -7.00 0.2923
Ref Chern 5 6 1 1.00E-08 -8.00 0.2950
Ref Chern 5 6 2 1.00E-08 -8.00 0.2872
Ref Chern 5 6 3 1.00E-08 -8.00 0.2808
Ref Chern 5 7 1 1.00E-09 -9.00 0.2877
Ref Chern 5 7 2 1.00E-09 -9.00 0.3042
Ref Chern 5 7 3 1.00E-09 -9.00 0.2855
Ref Chern 5 8 1 1.00E-10 -10.00 0.2710
Ref Chern 5 8 2 1.00E-10 -10.00 0.2860
Ref Chern 5 8 3 1.00E-10 -10.00 0.2910

DBA-Rep3-RTI-WA417 - TK4-11345-27.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 11345-10 Technician 10

Percent of control values
Log(test I Renlicate

Level substancel I 1 I 2 I 3
1 -4.00 93.28 93.61 100.18
2 -5.00 100.29 98.39 97.82
3 -6.00 97.47 98.43 100.49
4 -6.30 96.56 94.69 91.96
5 -7.00 100.10 105.76 98.69
6 -8.00 99.59 96.97 94.81
7 -9.00 97.13 102.71 96.39
8 -10.00 91.49 96.57 98.24

11/8/2005
10:53 AM

D-105

Replicate
2 #

Page 7 of7



Aromatase Assay Spreadsheet

Assay Date

Test # Concentrations
Chemical ID Ref;Chem.6 tested

Technician
ID Replicate #

FRM-Rep1-RTI-WA41?-TK4-11345-15.xls
Title page

Microsome t pe

11/8/2005; 11 :53 AM

D-1 06

Microsome

Page 1 of?



Aliquot #
1

2
3
4
5

Weight of DPM/g
soln.
1684724
1756386
1753568
1794721
1758750

Average DPM/g soln
SO
CV

1749630
39970

2.28

0.788

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

ASDN solution

Stock
Dilution A

Dilution 8

i-Ci/g soln

mg ASDN total volume
added

dilution
factor ¡ASDN) in solution (i-g/mL)

1000.00

1000
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
0.563372 gIg

Calculation of Substrate Solution Specific Activity

1) Calculate i-g ¡3HIASDN/g soln = 0.00892 i-g/g soln.

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

0.788

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. + i-g ¡3H)ASDN/g soln.

= 0.563372 + 0.00892
= 0.572294 i-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i-Cilg soln.)/(i-g ASDN/g soln.)
= 1.377 ~iCi/i-g ASDN

875589 dpm/nmol

FRM-Rep1-RTI-WA417 - TK4-11345-15.xls;
Substrate Specific Activity

11/8/2005;
11 :53 AM

D-107
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Test
Chemical ID Ref Chem 6

# Concentrations
testedIAssay Date 8/2/2005

lTechnician
ID

8

2 Replicate # Microsome tvne Recombinant Microsome ID 11345-10

Protein stock (mg Total volume of
Standards: £2

0.176
Protein stock ID

0.124

Samples:

Standard
concentration

(mg/mL)

Final
volume of

Std mg Protein

per¡iL
200 0.00025

200 0.00013

1000 0.00005

0.00003
0.00001
0.00001

Volume of
stock used ~L Standard

Used
200
200

200
200
200
200

mg Protein A,.. Aadj

Measured
0.0508 0.595 0.483
0.0254 0.396 0.284
0.0102 0.249 0.137
0.0051 0.180 0.068
0.0020 0.140 0.029
0.0010 0.124 0.012

r'= 0.990
m= 0.105
b= -0.002

Final vol.
mg protein ~L diluted Vol usome Diluted usomes
measured ¡iSOMES prep. (¡L) (¡L)

0.025 200 1
0.027 200 1

0.001 200
0.002 200

0.006 200
0.006 200
0.006 200
0.000 200
0.001 200
0.000 200

Curve
Output
0.0488
0.0279

0.0124
0.0052
0.0010
-0.0007

Variables
m,b

semi sab

r', se,
F, df

Regression results
-0.002
0.001

0.002
4

0.000

250
125

50

25
10

5

200
100

200
100
40
20

0.105
0.005

0.990
383

0.0025Sreg, SSred

Regression results are calculated using the function
L1NESTBlank 0.111

mg protein/mL
Prep.

0.126
0.133

A... A"i.

11540-6A 0.371 0.260
11540-6A 0.384 0.273
11540-6A
11540-6B 0.144 0.033
11540-6B 0.147 0.036
11540-6B

11540-40B 0.189 0.078
11540-40B 0.188 0.077
11540-40B 0.190 0.079
11345-151 0.133 0.022
11345-151 0.143 0.032
11345-151 0.135 0.024

average mg/mL known QC Concentration

0.130

0.007 0.008
0.009

9.8 9.8
9.6
10.0
0.7 2.0
3.9
1.4

FRM-Rep1-RTi-WA417-TK4-11345-15.xls;
Protein - 6 point curve

11/8/2005;
11:53AM 30f7
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Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Test
IAssay Date 8/2/2005 ChemicallD Ref Chern 6

Final
volume of

Std

200
100

200
100
40
20

FRM-Rep1-RTI-WA417-TK4-11345-15.xls;
Protein - 5 point curve

trechnician
ID

Standards:

Samples:

200
200

1000
1000
1000

1000

mg Protein
per~L

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

# Concentrations
tested 8

2 Replicate # Microsome type Recombinant Microsome ID 11345-10

Protein stock (mg Total volume of

(mL) Protein stock ID
100

~L Standard

Used
200
200

200
200
200
200

mg Protein A,~ Aadj CUNe
Measured Output Variables Regression results

0.0508 0.595 0.483 0.0426 m, b 0.090 -0.001
0.0254 0.396 0.284 0.0247 sem, seb 0.004 0.001
0.0102 0.249 0.137 0.0115 ,-, sey 0.993 0.001
0.0051 0.180 0.068 0.0053 F, df 400 3
0.0020 0.140 0.029 0.0018 SSreg. SSresid 0.000 0.000
0.0010 0.124 0.012 0.0003

Regression results are calculated using the function
,-= 0.993 L1NEST
m= 0.090
b= -0.001

Blank 0.111

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

A,~ A"'J. measured ~SOMES prep. (¡L) (~L) Prep. average mg/mL known QC Concentration
11540-6A 0.371 0.260 0.023 200 0.113 0.116
11540-6A 0.384 0.273 0.024 200 0.118
11540-6A
11540-6B 0.144 0.033 0.002 200 0.011 0.011
11540-6B 0.147 0.036 0.002 200 0.012
11540-6B
11540-40B 0.189 0.078 0.006 200 9.9 9.9
11540-40B 0.188 0.077 0.006 200 9.7
11540-40B 0.190 0.079 0.006 200 10.0
11345-151 0.133 0.022 0.001 200 3.4 4.5
11345-151 0.143 0.032 0.002 200 6.1
11345-151 0.135 0.024 0.001 200 4.0

11/8/2005;
1153 AM 40f7
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Chemical
8/2/2005 ID Ref Chem 6

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

Microsome Dilution Details

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Dilution A 0.17 mL microsome Stock used
1.7 mL total volume
10 dilution factor

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

4.5
0.007534

FRM-Rep1-RTI-WA417-TK4-11345-15.xls
Microsome & Chemical Dilutions

11/8/2005
11:53AM Page 5 of 7
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ssa Date Replicate #

Sample type
Full aclvi control

Bac round control

Positiveconlrol

N alive Control

Ref Chem 6

8/212005 Test ChemicallD RefChem6

Calculate DPM In aqueous portion afer exactionSamplelD

Replicate/Level
1

1-1

1-2

1-3

2-1

2-2

2-'

'-1

3-2

,-3

4-1

4-2

4-'

5-1

5-2

5-

6-1

6-2

6-,

7-1

7-2

7-'

6-1

8-2

8-3

FRM-Rep1.RTI-WA417- TK4-11345-15.xls; Actvity calculation

# Concentrations lested

NomlrialtotaJ
volume (mL)

2

8 Microsome ty Recombinan Microsome ID

DPMfmL
2634
2260

2252
22150
1998
19788
17862
17524

82
92
78
98

112
126
90
80

12486
1222
13476
13118
9596
968

10610
10526
22"
21878
22"2
'2772
16498
16248
1890
189

29
260
276
268
250
250

1398
'''
1"-
129
136
1230
7352
7378
7366
7560
7622
7618

15760
15218
16096
16134
16206
16270
17678
17820
18058
17702
18242
17904
18366
18602
18232
18402
1682
168
17980
17832
17858
18350
18614
18274
17676
17674
17700
17804
18312
18060

Ave DPMfmL
2447

22101

1988

17693

87

87

119

85

123

1327

962

10568

22057

22702

16373

1897

27

272

250

1379

1328

1267

7"5

74"

7620

15489

16115

16238

17749

17880

18073

18484

18317

16759

17906

18104

1844

17675

17752

18186

Volume of sustate
solution useasay tub

Total DPM (mL)
4894

44202

3989

35386

174

174

2"

170

24728 0.1
2659 0:1
19204

21136

44114

45404

32746

37B94

554

84

500

2758

2656

2594

1473

14926

15240

3097B

32230

32476

35498

35760

36146

'898

"'"
33518

35812

"208

36888

35350

"50
:i72

11fBf205:11:53AM

D-111

11345-10

Calculate % tumover

tolal DPM in assay tube
(inillal)
17496

17496

17496

17496

174963

174963

17496

17496

17496

17496

174963

17496

174963

17496

17496

17496

174963

174963

17496

174963

174963

174963

174963

174963

17496

174963

174963

174963

174963

174963

174963

174963

174963

174963

174963

174963

174963

174963

174963

174963

TecnnicianlD

CalQJlale nmol H20 formed

TolalDPMcolTectefor
background (Baground

% covesion to product Tubes)
280 4705
25.2 44013
22.69 39507
20.'2 35197
0.10 -15
0.10 -15
0.14 49
0.10 -19
14.13 24539
15.20 26405
10.98 19015
12.08 20947
25.21 43925
25.95 45215
18.72 32557
21.66 37705
0.32 365
0.31 355
0.29 311
1.58 2569
1.52 2467
1.48 2405
8.42 14541
8.53 14737
8.71 15051
17.71 30789
18.42 32041
18.56 32287
20.29 3539
20.44 35571
20.66 35957
21.13 36779
20.94 3645
19.16 3329
20.47 353
20.69 36019
21.08 36699
20.20 35161
20.29 35315
20.79 36183

nmol iH20 formed
0.0054

0.0503

0.0451

0.0402

0.0000

0.000

0.0001

0.0000

0.0280

0.0302

0.0217

0.023

0.0502

0.0516

0.0372

0.0431

0_00

0.004

0.0004

0.0029

0.0028

0.0027

0_0166

0.0168

0.0172

0.0352

0.036

0.036

0.0403

0.0406

0.0411

0.0420

0.0416

0.0381

0.0407

0.0411

0.0419

0.0402

0.0403 0.004

0.0413 0.004

Aromatase activity (nmo
estrogenformedmg

proteinfmiri
0.0475

0.4448

0.392

0.3557

.0.0002

-0.0002

0.0005

-0.0002

0.2480

0.268

0.19'2

0.2117

0,4439

0.4569

0.329

0.3810

0.0037

0.0036

0.0031

0.0260

0.0249

0.0243

0.1469

0.1489

01521

0.3111

0.3238

0.3263

0.3568

0.3595

0.3634

0.3717

0.3683

0.3368

0.3600

0.360

0.3709

0.3553

0.3569

0.3656

6or7



Assa Date

Test Chemical
8/2/2005 10 Ref Chem 6 # Concentrations tested

Replicate
2 #

Control Type Porton Average SO

Full activitv Beainnina 0.4448

Full activitv End 0.3775 0.0308

Full activity Overall 0.3999 0.0445

Background Beainning -0.0002 0

Background End 0.0002 0.000485905

Background Overall 0.0000 0.000330662

Positive Beainnina 0.2574 0.0133

Positive End 0.2019 0.0138

Positive Overall 0.2297 0.0339

Negative Beginnina 0.4504 0.0092

Negative End 0.3550 0.0368

Neaative Overall 0.4027 0.0593

Microsome
8 type Recombinant Microsome 10 11345-10 Technician 10

Note: Altered FEAC Beg and Overall averages to exclude Tube 1 - SLB 8/3/2005

Test Substance Level Replicate (test substance) M Log(test substance) Actvity
Ref Chem 6 1 1 1.00E-03 -3.00 0.0037
Ref Chem 6 1 2 1.00E-03 -3.00 0.0036
Ref Chem 6 1 3 1.00E-03 -3.00 0.0031
Ref Chem 6 2 1 1.00E-04 -4.00 0.0260
Ref Chem 6 2 2 1.00E-04 -4.00 0.0249
Ref Chem 6 2 3 1.00E-04 -4.00 0.0243
Ref Chem 6 3 1 1.00E-05 -5.00 0.1469
Ref Chem 6 3 2 1.00E-05 -5.00 0.1489
Ref Chem 6 3 3 1.00E-05 -5.00 0.1521
Ref Chem 6 4 1 1.00E-06 -6.00 0.3111
Ref Chem 6 4 2 1.00E-06 -6.00 0.3238
Ref Chem 6 4 3 1.00E-06 -6.00 0.3263
Ref Chem 6 5 1 1.00E-07 -7.00 0.3568
Ref Chem 6 5 2 1.00E-07 -7.00 0.3595
Ref Chem 6 5 3 1.00E-07 -7.00 0.3634
Ref Chem 6 6 1 1.00E-08 -8.00 0.3717
Ref Chem 6 6 2 1.00E-08 -8.00 0.3683
Ref Chem 6 6 3 1.00E-08 -8.00 0.3368
Ref Chem 6 7 1 1.00E-09 -9.00 0.3600
Ref Chem 6 7 2 1.00E-09 -9.00 0.3640
Ref Chem 6 7 3 1.00E-09 -9.00 0.3709
Ref Chem 6 8 1 1.00E-10 -10.00 0.3553
Ref Chem 6 8 2 1.00E-10 -10.00 0.3569
Ref Chem 6 8 3 1.00E-10 -10.00 0.3656

FRM-Rep1-RTI-WA417 - TK4-11345-15.xls
Results Summaiy

Percent of control values
Log(test I Renlicate

Level substancel I 1 I 2 I 3
1 -3.00 0.92 0.90 0.79
2 -4.00 6.49 6.23 6.08
3 -5.00 36.75 37.24 38.03
4 -6.00 77.80 80.97 81.59
5 -7.00 89.23 89.89 90.86
6 -8.00 92.94 92.10 84.22
7 -9.00 90.02 91.02 92.74
8 -10.00 88.85 89.24 91.44

11/8/2005
11:53AM

D-112

Page 70f7



Assay Date

Technician
ID

Aromatase Assay Spreadsheet

Test
Chemical

Replicate #

FRM-Rep2-RTI-W A417 - TK4-11345-16.xls
Title page

# Concentrations
tested

11/8/2005; 11 :56 AM

D-113

Microsome 10

Page 1 of 7



Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

DPM/g
soln.
1758905
1818593
1830816
1990201
1868693

Average DPM/g soln
SD
CV

/lCi/g soln

1853442
86022

4.64

0.835

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

ASDN solution

Stock
Dilution A

Dilution B

(ASDNI in solution (/lg/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.

mg ASDN total volume dilution
added (mL) factor

10

Calculation of Substrate Solution Specific Activity

9

9
0.568591 /l9/g

1) Calculate /lg (3HJASDN/g soln. = 0.00945 /l9/g soln.
/l9/g soln.

a. /lCilg soln
b. Specific activity of rHIASDN (/lCilmmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total /lg ASDN/g soln.

0.835
25300000

286.4

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

= 0.568591 + 0.00945
= 0.578042 /lg ASDN/g soln.

3) Calculate Solution Specific Activity

= (/lCi/g soln.)/(/lg ASDN/g soln.)
= 1.444 /lCiI~lg ASDN

918318 dpm/nmol

FRM-Rep2-RTI-W A417 - TK4-11345-16.xls;
Substrate Specific Activity

11/8/2005;
11:56AM

D-114
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FRM-Rep2-RTI-WA417 - TK4-11345-16.xls;
Protein - 6 point curve

11/8/2005;
11:56AM

D-115
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Test # Concentrations
ssay Date 8/4/2005 ChemicallD Ref Chern 6 tested 8

echnician
ID

Standards: Protein stock ID
11540-42

Samples: 11540-6A 11540-68 11540-428
0.366 0.149 0.196
0374 0.151 0.194

0.196
Standard Final

concentration Volume of volume of
(mg/mL) stock used Std mg Protein ~ L Standard mg Protein A,~ AoJl Curve

per~L Used Measured Output Variables Regression results
250 200 0.00025 200 0.0508 0.590 0.477 0.0431 m,b 0.092 -0.001
125 100 0.00013 200 0.0254 0.390 0.278 0.0246 semi SBb 0.005 0.001
50 0.00005 200 0.0102 0.250 0.137 0.0117 ,i, se, 0.990 0.001
25 0.00003 200 0.0051 0.184 0.071 0.0055 F, df 308 3
10 0.00001 200 0.0020 0.141 0.029 0.0016 SSreg' SSresid 0.000 0.000
5 1000 0.00001 200 0.0010 0.126 0.014 0.0002

Regression results are calculated using the function
81ank 0.113 ,i= 0.990 LlNEST

m= 0.092
b= -0.001

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

Araw Aadj, measured ~SOMES prep. (iL) (iL) Prep. average mg/m L known QC Concentration
11540-6A 0.366 0.253 0.022 200 1 0.112 0.114
11540-6A 0.374 0.261 0.023 200 1 0.116
11540-6A
11540-68 0.149 0.036 0.002 200 0.012 0.012
11540-68 0.151 0.038 0.003 200 0.013
11540-68
11540-428 0.196 0.083 0.007 200 10.7 10.6
11540-428 0.194 0.081 0.006 200 10.4
11540-428 0.196 0.083 0.007 200 10.7
11345-161 0.139 0.026 0.001 200 4.2 3.7
11345-161 0.137 0.024 0.001 200 3.7
11345-161 0.135 0.022 0.001 200 3.1

FRM-Rep2-RTI-WA417-TK4-11345-16.xls;
Protein - 5 point curve

11/8/2005;
11:56AM 4 017

D-116



Chemical
8/4/2005 ID Ref Chem 6

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0,17 mL microsome Stock used
toT mL total volume
10 dilution factor

Dilution B 1,5 mL microsome Dilution A used
gO mL total volume
60 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

3.7
0.006136

FRM-Rep2-RTI-WA417-TK4-11345-16.xls
Microsome & Chemical Dilutions

11/8/2005
11:56 AM Page 5 of 7

D-117



ssa Date 814/2005 Replicate # TestChemicailD RefChem6

SamplelD

Samplelye
FullacUvi control

Replicate/Level
1

Back round control

PositieconlJol

Ne ativeControl

RefChem6 I-I

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-3

'-I

'-2

,-3

5-1

5-2

5-3

5-1

6.2

6-

7-1

7-2

7.3

5-1

8-2

8-3

FRM.Rep2-RTI-WA417- TK4.11345-16.Xis: Actvity caculation

#Concenlratlonstested

Calculate DPM in aqueous portion afer exaction

Nomlnaltotal
volume (mL)

2
Aliq Volume (mL)

6 Microsome ty Recmblnar M!aosome ID

DPM/mL
21174
20654
21054
20616
16546
16114
17006
17200

44
60
66
84
46
26
36
94

1253
12108
13232
12744
10188
10358
11606
1164
22340
21194-,
20'60
16956
16906
20240
20152

278
22
26
22
254
262

1266
1268
1280
1258
1252
126
3722
3752
3994
4000
3742
36
7122
7074
692
7052
6334
6216
9632
94
9020
9014
9270
922'

1463
14430
16354
1636
16292
16128
1756
17626
17962
17642
16786
166
17010
16950
17500
17400
17068
16620

Ave DPMlmL
21014

20936

16330

17103

52

75

38

65

12323

129

10273

11625

21767

2053

16932

20196

262

245

253

1267

1269

1258

373

3997

3701

7098

7022

6275

9484

9017

9247

14532

16350

16210

17595

17802

16715

16980

17450

I..'

Total DPM
42028

Volume of substrate
solutionusedlasaytub

(mL)

41872

32660

34206

104

150

72

130

24646

25976

20546

23250

43534

41064

3364

40392

50'

'90

506

263

2538

2516

7474

799

7402

14196

14044

12550

1896

18034

18494

29
32700

32420

35190

356'

33430

33960

34900

338

11/8/2005: 11:56AM

D-118

11345-10

Cala.lale % turnover

total DPM in assay tube
(initial)
18534

18534

18534

185344

18534

1863

16534

185.4

18534

18534

18534

1863

18534

1863

18534

18534

18534

1863

18534

18534

185344

18534

185'

18534

185344

18534

18534

18534

185344

165344

18534

18534

18534

18534

1863

185344

186344

18534

16534

18534

Techn!cianlD

% conversion to product
22.58

22.59

17.62

18.46

0.06

0.08

0.04

0.07

13.30

14.02

11.09

12.54

23.49

22.16

18.27

21.79

0.27

0.26

0.27

1.37

1.37

1.36

4.03

4.31

3.99

7.66

7.58

6.77

10.23

9.73

9.98

15.68

17.64

17.49

18.99

19.21

18.04

18.32

18.83

16.18

Cala.late nmol ~O formed

Total DPM coeced for
bacground (Badlground

Tubes)
41914

41758

32546

34092

-10

36

-42

16

24532

25862

20
23136

'3420

4095

33750

40278

39

376

392

2420

2424

2402

73
7880

72as

1402

1390

12436

18854

17920

1830

28950

32586

32306

35076

35490

33316

33846

34786

33574

nmoJ~H20formed
0.0456

Volume dilute
incrosomes

used in assay Rnal¡proteinl; Incubatin
tube (mL) assay (mgfmL) time (min)

0.003

0.0455 0.003

0.0354

0.0371

0.0000

0.0000

0.0000

0.0000

0.0267

0.0262

0.022

0.0252

0.0473

0.046

0036

0.0439

0.0004

0.0004

0,0004

0.0026

0.0026

0.0026

0.0080

0.0086

0.0079

0.0153

00152

0.0135

0.0205

0.0195

0.0200

0.0315

0.0355

0.0352

0.0382

0.0386

0.0363

0.036

0.0379

0.0366

Aromataseacvity(nmo
estrogenformed/mg

protelnfmin
0,4959

0.4941

0.3851

0.4034

...0001

0.0004

...0005

0.0002

0.293

0.3060

0.2416

0.2737

0.5137

0.485

0.399

0.4766

0.0046

0.0044

0.0046

0.0266

0.0287

0.0284

0.0871

0.0932

0.0662

0.1666

0.1648

0.1471

0'=1

0.2120

0.2175

0.3425

0.3856

03822

0.4150

0.4199

0.392

0.4005

0.4116

0.3972
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Assa Date

Test Chemical
8/4/2005 ID Ref Chern 6 # Concentrations tested 2

Control Type Portion Average SD

Full activity Beoinning 0.4950 0.0013

Full activitv End 0.3942 0.0129

Full activity Overall 0.4446 0.0587

Background Beoinning 0.0002 O. 000384856

Background End -0.0002 0.000485253

Background Overall 0.0000 0.000399258

Positive Beoinnino 0.2981 0.0111

Positive End 0.2577 0.0226

Positive Overall 0.2779 0.0275

Negative Beoinnino 0.4991 0.0207

Negative End 0.4379 0.0546

Neoative Overall 0.4685 0.0488

Test Substance Level Replicate (test substance) M Log(test substance) Actvity
Ref Chern 6 1 1 1.00E-03 -3.00 0.0046
Ref Chern 6 1 2 1.00E-03 -3.00 0.0044
Ref Chern 6 1 3 1.00E-03 -3.00 0.0046
Ref Chern 6 2 1 1.00E-04 -4.00 0.0286
Ref Chern 6 2 2 1.00E-04 -4.00 0.0287
Ref Chern 6 2 3 1.00E-04 -4.00 0.0284
Ref Chern 6 3 1 2.50E-05 -4.60 0.0871
Ref Chern 6 3 2 2.50E-05 -4.60 0.0932
Ref Chern 6 3 3 2.50E-05 -4.60 0.0862
Ref Chern 6 4 1 1.00E-05 -5.00 0.1666
Ref Chern 6 4 2 1.00E-05 -5.00 0.1648
Ref Chern 6 4 3 1.00E-05 -5.00 0.1471
Ref Chern 6 5 1 5.00E-06 -5.30 0.2231
Ref Chern 6 5 2 5.00E-06 -5.30 0.2120
Ref Chern 6 5 3 5.00E-06 -5.30 0.2175
Ref Chern 6 6 1 1.00E-06 -6.00 0.3425
Ref Chern 6 6 2 1.00E-06 -6.00 0.3856
Ref Chern 6 6 3 1.00E-06 -6.00 0.3822
Ref Chern 6 7 1 1.00E-07 -7.00 0.4150
Ref Chern 6 7 2 1.00E-07 -7.00 0.4199
Ref Chern 6 7 3 1.00E-07 -7.00 0.3942
Ref Chern 6 8 1 1.00E-08 -8.00 0.4005
Ref Chern 6 8 2 1.00E-08 -8.00 0.4116
Ref Chern 6 8 3 1.00E-08 -8.00 0.3972

FRM-Rep2-RTI-WA417 - TK4-11345-16.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test Reolicate

Level substancel r 1 I 2 I 3
1 -3.00 1.04 1.00 1.04
2 -4.00 6.44 6.45 6.39
3 -4.60 19.59 20.97 19.39
4 -5.00 37.47 37.07 33.09
5 -5.30 50.17 47.69 48.91
6 -6.00 77.04 86.72 85.97
7 -7.00 93.34 94.44 88.66
8 -8.00 90.07 92.57 89.35

11/8/2005
11:56AM

D-119

Replicate
2 #

Page 7 of7



Aromatase Assay Spreadsheet

Test
Assay Date 8/5/2005 Chemical

# Concentrations
tested

Technician
10 Replicate #

FRM-Rep3-RTI-WA417-TK4-11345-17.xls
Title page 3/23/2006; 1 :45 PM

D-120

Microsome ID

Page 1 of 7



Aliquot #
1

2
3
4
5

Weight of DPM/g
soln.
1744388
1753858
1697700
1738814
1730203

Average DPM/g soln
SD
CV

1732993
21520

1.24

0.781

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

ASDN solution

Stock
Dilution A

Dilution B

DPM/Aliq.

¡.Ci/g soln

mg ASDN total volume
added

dilution
factor (ASDNl 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

8.0688 9

4.5295 9

0.56136 ¡.g/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g (3HlASDN/g soln = 0.00884 ¡.g/g soln.

/1g/g soln
a. ¡.Ci/g soln

b. Specific activity of CHlASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.781

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g CHlASDN/g soln.

0.561360 + 0.00884
= 0.570197 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln)
1.369 ¡.Ci/~lg ASDN

870453 dpm/nmol

FRM-Rep3-RTI-W A417 - TK4-11345-17 .xls;
Substrate Specific Activity

3/23/2006;
1 :45 PM

D-121
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Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Technician
ID

Test
~ssay Date 8/5/2005 ChemicallD Ref Chem 6

Standards:

Samples: 11540-6A

0.374
0.360

200
100

200

Final
volume of

Std mg Protein

perf'L
200 0.00025

200 0.00013

1000 0.00005

1000 0.00003

toOO 0.00001
1000 0.0000120

2 Replicate #

250
0.578
0.577
0.593

# Concentrations
tested 8

Microsome ID 11345-10

Protein stock (mg Total voiume of

Protein stock ID
11540-43

0.107
0.005

0.991

445
0.002

Regression results
-0.001
0.001

0.002
4

0.000

Regression results are calculated using the function
L1NEST

Final vol.
mg protein f'L diluted Voi usome Diluted usomes mg proteinlmL

A.. Aadj, measured f'SOMES prep. (¡L) (f'L) Prep. average mg/mL known QC Concentration
11540-6A 0.374 0.253 0.026 200 0.130 0.126
11540-6A 0.360 0.239 0.024 200 0.122
11540-6A
11540-66 0.145 0.024 0.001 200 0.006 0.008
11540-66 0.150 0.029 0.002 200 0.009
11540-66

11540-436 0.192 0.071 0.006 200 320 10.2 9.6
11540-436 0.186 0.065 0.006 200 320 9.1
11540-436 0.188 0.067 0.006 200 9.5
11345-171 0.135 0.014 0.000 200 0.7 0.2
11345-171 0.132 0.011 0.000 200 -0.3
11345-171 0.134 0.013 0.000 200 0.4

0.150

11540-436
0.192
0.186
0.188

FRM-Rep3-RTI-WA417- TK4-11345-17.xls;
Protein - 6 point curve

f'L Standard
Used
200
200

200
200
200
200

61ank 0.121

3 Microsome t"ne Recombinant-

0,129

mg Protein
Measured

0.0502
0.0251

0.0100
0.0050
0.0020
0.0010

A,.. Aadj

0.583
0.390

0.240
0.185
0.140
0.128

0.462
0.269

0.120
0.064
0.020
0.007

,i= 0.991
0.107
-0.001

m=
b=

3/23/2006;
1:45 PM

D-122

Curve
Output
0.0483
0.0276

0.0115
0.0056
0.0008
-0.0005

Variables
m, b

semi seb

,i, sey
F, df

SSreg. SSresid

3 of7



Test # Concentrations
ssay Date 8/5/2005 Chemical 10 Ref Chem 6 tested 8

Technician
10 3 11345-10

Protein stock (mg Total volume of
Standards: £Q 10

0.184
0.183

Samples:

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

250 200 200 0.00025 200 0.0502 0.583 0.462 0.0424 m, b 0.092 0.000
125 100 200 0.00013 200 0.0251 0.390 0.269 0.0246 S8mi S8b 0.004 0.000
50 200 1000 0.00005 200 0.0100 0.240 0.120 0.0108 r", se, 0.995 0.001
25 100 1000 0.00003 200 0.0050 0.185 0.064 0.0057 F, df 650 3
10 40 1000 0.00001 200 0.0020 0.140 0.020 0.0016 SSreg.SSre:od 0.000 0.000
5 20 1000 0.00001 200 0.0010 0.128 0.007 0.0004

Regression results are calculated using the function
81ank 0.121 r"= 0.995 LI NEST

m= 0.092
b= 0.000

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

A,~ Aadj. measured ~SOMES prep. (fL) (fL) Prep. average mg/mL known QC Concentration
11540-6A 0.374 0.253 0,023 200 0.116 0.113
11540-6A 0.360 0.239 0.022 200 0.109
11540-6A
11540-68 0.145 0.024 0.002 200 0.010 0.011
11540-68 0.150 0.029 0.002 200 0.012
11540-68

11540-438 0.192 0.071 0.006 200 10.2 9.7
11540-438 0.186 0.065 0.006 200 9.3
11540-438 0.188 0.067 0.006 200 9,6
11345-171 0.135 0.014 0.001 200 3.3 2.9
11345-171 0.132 0.011 0.001 200 2.4
11345-171 0.134 0.013 0.001 200 3.0

FRM-Rep3-RTi-WA417- TK4-11345-17.xls;
Protein - 5 point curve

3/23/2006;
1:45 PM

D-123
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Chemical
8/5/2005 ID Ref Chem 6

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 # 3

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
11 mL total volume
10 dilution factor

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

2.9
0.004806

FRM-Rep3-RTI-WA417-TK4-11345-17.xls
Microsome & Chemical Dilutions

3/23/2006
1:45 PM Page 5 of 7
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ssa Date 8/5/2005
Replicate #

TestChemicallD RerChem6

SarplelD

Sarpletype
Full acvi control

Replicatelevel
1

Back round control

Posilieconlrol

N ativeControl

Ref Che,. 6 1-1

1-2

1-3

2-1

2.2

2.3

3-1

3-2

3-3

4-1

4-2

4-3

8-1

8-2

5-

8-1

8-2

6-3

7.1

7-2

7-3

8-1

8.2

8-

FRM-Rep3-RTI-WA417-iK4-11345-17.;ids; Activity calculation

#Co!'cenlrationslested

Calculate DPM in aqueous portion after extracliOl

Nominal total
volume (ml)

2

a Microsome tye Recmbinan Mlaosome ID

DPMfml
21302
20922
22800
21948
18938
19230
19420
19242

72
84
74
92
72
82
98

100
12038
12028
13910
13808
11118
11096
10814
1099
21862
2246
21916
21730
18570
18460
19620
19266

296
252
282
292
302
258

1340
1332
1318
1338
1314
1430
4114
4012
3946
3910
4012
4130
720
723
6954
5818
6596
6668

10226
10210
10352
1033
10308
10138
15646
15762
15358
15924
16616
16672
19026
19252
17366
17362
17950
15076
18036
1790
18136
18128
19186
19164

Ave DPMlml
21112

22374

19094

19331

78

B3

77

"
12033

13859

11107

10904

22054

21823

18515

19443

274

287

280

133

1328

1372

4063

3928

4071

7230

6886

663

10218

10344

10223

15704

1561

1864

19139

17364

18013

18013

18132

19175

Volume of susirate
solubon useassaYlub

(ml)

44748

38168

38662

158

186

154

198

24066

27718

2214

21806

44108

43646

37030

38886

548

574

560

2672

2656

2744

8126

7858

8142

14460

13772

1326

20436

20688

20446

31408

31282

3386

38278

34728

3626

36026

38264

3850

3/232006; 1:45PM

D-125

11345-10

Calculate % turnover

total DPM In assay lube
(Initial)
17329

17329

173299

1729

17329

173299

1729

1729

173299

173299

17329

17329

173299

1732

17329

173299

173299

173299

173299

173299

173299

173299

173299

173299

173299

173299

173299

173299

173299

17329

173299

173299

1739

173299

173299

173299

173299

173299

1739

173299

Tecnican ID

Callate nmol H20 formed

Total DPMcorrecfor
background (Bacground

% conversion to prouct Tubes)
24.36 42056
25.82 44580
22.02 38000
22.31 3894
0.09 -13
0.10 -3
0.09 -15
0.11 30
13,89 23898
15.99 27550
12.82 2246
12.58 21640
25.45 43940
25.19 43478
21.37 36862
22.44 38718
0.32 38
0.33 406
0.32 392
1.54 2504
1.53 2488
1.58 2576
4.69 7958
4.53 7688
4.70 7974
8.34 14292
795 1364
7.65 13098
11.79 20268
11.94 20520
11.80 20278
18.12 31240
18_05 31114
19.21 33120
22.09 38110
20.04 34560
20.79 35858
20.79 35858
20.93 3696
22.13 38182

nmol JHiO formed
0.0483

0.0512

0.0437

0.0442

0.0000

0.0000

0.0000

0.000

0.0275

0.0316

0.0253

0.0249

0.0505

0.0499

0.0423

0.0445

0.0004 0.002

0.0005 0.002

0.0004 0.002

0.0029 0.002

0.0029 0.002

0.0030 0.002

00091 0.002

0.0068

0.0092

0.0164

0.0156

0.0150

0.023

0.023

0.0233

0.0359

0.0357

0.0380

0.0438

0.0397

0.0412

0.0412

0.0415

0.0439

Aromafase actiity (nmo
estrogenformedfmg

proteinlmin
0.6702

0.7104

0.6055

0.6134

-0.0002

0,0000

-0.0002

0.0005

03S8

0.4390

0.3513

0.348

0.7002

0.6928

0.5874

06170

15 0.0060

0.065

0.00ô2

0.0399

15 00396

0.0410

0.1268

0.1225

0.1271

0.2277

0.2168

0.2087

0.3230

0.3270

0.3231

0.4978

0.4958

0.5278

0.6073

0.5507

0.5714

0.5714

0.5752

0.6084

60f7



Assa Date

Test Chemical
8/5/2005 ID Ref Chem 6 # Concentrations tested 3

Control Type Porton Average SD

Full activity Beginnino 0.6903 0.0284

Full activitv End 0.6095 0.0056

Full activity Overall 0.6499 0.0496

Background Beginnino -0.0001 0.00011268

Background End 0.0001 0.00049579

Background Overall 0.0000 0.000324366

Positive Beoinnino 0.4099 0.0412

Positive End 0.3481 0.0046

Positive Overall 0.3790 0.0430

Negative Beoinnino 0.6965 0.0052

Negative End 0.6022 0.0209

Neaative Overall 0.6493 0.0559

Test Substance Level Replicate (test substanceJ M Log¡test substance) Activity
Ref Chem 6 1 1 1.00E-03 -3.00 0.0060
Ref Chem 6 1 2 1.00E-03 -3.00 0.0065
Ref Chem 6 1 3 1.00E-03 -3.00 0.0062
Ref Chem 6 2 1 1.00E-04 -4.00 0.0399
Ref Chem 6 2 2 1.00E-04 -4.00 0.0396
Ref Chem 6 2 3 1.00E-04 -4.00 0.0410
Ref Chem 6 3 1 2.50E-05 -4.60 0.1268
Ref Chem 6 3 2 2.50E-05 -4.60 0.1225
Ref Chem 6 3 3 2.50E-05 -4.60 0.1271
Ref Chem 6 4 1 1.00E-05 -5.00 0.2277
Ref Chem 6 4 2 1.00E-05 -5.00 0.2168
Ref Chem 6 4 3 1.00E-05 -5.00 0.2087
Ref Chem 6 5 1 5.00E-06 -5.30 0.3230
Ref Chem 6 5 2 5.00E-06 -5,30 0.3270
Ref Chem 6 5 3 5.00E-06 -5.30 0.3231
Ref Chem 6 6 1 1.00E-06 -6.00 0.4978
Ref Chem 6 6 2 1.00E-06 -6.00 0.4958
Ref Chem 6 6 3 1.00E-06 -6.00 0.5278
Ref Chem 6 7 1 1.00E-07 -7.00 0.6073
Ref Chem 6 7 2 1.00E-07 -7.00 0.5507
Ref Chem 6 7 3 1.00E-07 -7.00 0.5714
Ref Chem 6 8 1 1.00E-08 -8.00 0.5714
Ref Chem 6 8 2 1.00E-08 -8.00 0.5752
Ref Chem 6 8 3 1.00E-08 -8.00 0.6084

FRM-Rep3-RTI-WA417 - TK4-11345-17.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test I Reolicate

Level substance! r 1 -T 2 3
1 -3.00 0.93 0.99 0.96
2 -4.00 6.14 6.10 6.32
3 -4.60 19.51 18.85 19.55
4 -5.00 35.04 33.36 32.12
5 -5.30 49.70 50.32 49.72
6 -6.00 76.60 76.29 81.21
7 -7.00 93.45 84.74 87.92
8 -8.00 87.92 88.51 93.62

3/23/2006
1:45PM

D-126

Replicate
2 #
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Aromatase Assay Spreadsheet

Test
Assay Date 8/24/2005 Chemical

Technician
ID Replicate #

ECZ-Rep2-RTI-WA417- TK4-11345-19.xls
Title page

# Concentrations
tested

Microsome e

11/8/2005; 11 :43 AM

D-127

Microsome I

Page 1 of 7



Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0
o.

DPM/Aliq.
7

DPM/g
soln.
1600352
1529239
1721194
1676985
1739901

Average DPM/g so In

SD
CV

1653534
87842

5.31

0.745

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

ASDN solution

Stock
Dilution A

Dilution B

01
0.0199
0.0202

¡.Cil soln

mg ASDN
added

total volume
(mL)
to

dilution
factor rASDNl 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.

9

9
0.574146 gIg

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g r3HjASDN/g soln. = 0.00843 ¡.g/g soln.
¡.g/g soln.

a. ¡.Cilg soln
b. Specific activity of r3HjASDN (¡.Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.745
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g r3HjASDN/g soln.

= 0.574146 + 0.00843
= 0.582578 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
= 1.279 ¡.Ci/~ig ASDN

812891 dpm/nmol

ECZ-Rep2-RTI-WA417-TK4-11345-19.xls;
Substrate Specific Activity

11/8/2005;
11 :43 AM

D-128
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Standard
concentration

(mg/mL)

250
125

50
25
10

5

Volume of
stock used

Final
volume of

Std

200
100

200
100

40
20

ECZ-Rep2-RTI-WA417-TK4-11345-19.xIS;
Protein - 6 point curve

Technician
ID

Test
Assay Date 8/24/2005 Chemical ID Ref Chem 7 8

Standards:

Samples:

200
200

1000
1000
1000

1000

mg Protein
per~L

O. 00025

0.00013

0.00005
O. 00003

0.00001
0.00001

# Concentrations
tested

0.141

~L Standard

Used
200
200

200
200
200
200

mg Protein A,,, Aadi Curve
Measured Output Variables Regression results

0.0502 0.559 0.445 0.0473 m,b 0.111 -0.002
0.0251 0.394 0.279 0.0290 S8mi S8b 0.007 0.002
0.0100 0.239 0.124 0.0118 r, se, 0.983 0.003
0.0050 0.179 0.084 0.0052 F, df 230 4
0.0020 0.139 0.024 0.0007 SSregl SSresid 0.002 0.000
0.0010 0.126 0.011 -0.0007

Regression results are calculated using the function
r= 0.983 L1NEST
m= 0.111
b= -0.002

Blank 0.115

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

A,,, Aadj, measured ~SOMES prep. (iL) (iL) Prep. average mg/mL known QC Concentration
11540-6A 0.364 0.249 0.026 200 0.128 0.128 0.11
11540-6A 0.362 0.247 0.025 200 0.127
11540-6A
11540-6B 0.149 0.034 0.002 200 0.009 0.008
11540-6B 0.143 0.028 0.001 200 0.006
11540-6B

11540-47C 0.190 0.05 0.006 200 25.7 26.0
11540-47C 0.189 0.074 0.006 200 25.2
11540-47C 0.193 0.08 0.007 200 27.0
11345-191 0.141 0.026 0.001 200 3.0 3.5
11345-191 0.144 0.029 0.001 200 4.0
11345-191 0.143 0.028 0.001 200 3.6

11/8/2005;
11:43AM

D-129
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Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Final
volume of

Std

200
100

200
100
40
20

ECZ-Rep2-RTI-WA417-TK4-11345-19.xls;
Protein - 5 point curve

echnician
ID

Test
ssay Date 8/24/2005 ChemicallD Ref Chem 7 8

Standards:

Samples:

200
200

1000
1000
1000
1000

mg Protein
per~L

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

# Concentrations
tested

11345-10
Protein stock (mg Total volume of

8SA)
25.1

Protein stock ID
11540-47

~L Standard

Used
200
200

200
200
200
200

mg Protein A,_ Aadj Curve
Measured Output Variables Regression results

0.0502 0.559 0.445 0.0396 m,b 0.090 0.000
0.0251 0.394 0.279 0.0247 semi S8b 0.003 0.000
0.0100 0.239 0.124 0.0107 r', sey 0.997 0.001
O. 0050 0.179 0.064 0.0054 F, df 1143 3
0.0020 0.139 0.024 0.0017 SSreg.SSresid 0.000 0.000
0.0010 0.126 0.011 0.0006

Regression results are calculated using the function
r'= 0.997 L1NEST
m= 0.090
b= 0.000

81ank 0.115

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

A,_ Aadj. measured ~SOMES prep. (¡L) (~L) Prep. average mg/mL known QC Concentration
11540-6A 0.364 0.249 0.022 200 0.110 0.110
11540-6A 0.362 0.247 0.022 200 0.109
11540-6A
11540-68 0.149 0.034 0.003 200 0.013 0.012
11540-68 0.143 0.028 0.002 200 0.011
11540-68

11540-47C 0.190 0.075 0.006 200 25.5 25.7
11540-47C 0.189 0.074 0.006 200 25.1
11540-47C 0.193 0.078 0.007 200 26.5
11345-19i 0.141 0.026 0.002 200 5.8 6.3
11345-191 0.144 0.029 0.002 200 6.7
11345-191 0.143 0.028 0.002 200 6.4

11/8/2005;
11:43AM 4 of7
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Chemical
8/24/2005 ID Ref Chem 7

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

Microsome Dilution Details

Dilution A mL microsome Stock used
mL total volume

10 dilution factor

Dilution B t:5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

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

ECZ-Rep2-RTI-WA417-TK4-11345-19.xls
Microsome & Chemical Dilutions

11/8/2005
11:43AM Page 5 of 7
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ss Date
Replicati#

Samplelype
FullacUvil control

Bac round control

Positive control

N alie Control

RefChl!m7

8/2412005

SamplelD

Rl!plicateevel
1

6-2

6-3

7-1

7-2

7-3

6-1

'-2

6-3

TestChemicallD RefChem7

1-1

1-2

1-3

2-1

2-2

2-3

3-1

3.2

3-3

4-'

4-2

4.3

6-1

5-2

5-3

6-1

ECZ-Rl!p2-RTI-WA417-TK4-11345-19.xls; Activity calo.lation

#Concentrationstesled

Calculate DPM ¡n aqueous portion after extraction

Nominal total
volume (mL)

2

8 Microsome type Recbinan Mlaosome ID

DPM/mL
20116
19206
21432
20714
1660
16436
15282
15170

76
64
74
64
76
76
60"

10432
10064
10306
10246
9238
902

10046
9630

18460
18204
18196
18192
16550
16718
17928
18068

116
130
136
92

120
130
526
466
42.
410
406
456

2866
2930
3000
3134
330
3264
554
5476
5554
5520
4996
502.

13966
14064
13538
14006
13022
13004
16348
'6454
16194
16044
1636
1662
1663
16698
16408
16704
16554
1652
17132
17218
17694
20000
18116
18346

Ave DPMlmL
19661

21073

'653

15226

70

69

77

64

10246

10276

9140

9936

1632

18194

1663

17998

123

11

125

497

419

431

290.

3067

3295

5511

5537

5012

14015

13772

13013

16401

16119

16534

'666

16556

16540

17175

'667

18231

Volume of substrate
sclullon usea/asy tub

Total DPM (mL)
39322

42146 0~1
33066

3052

140

'36

154 0.1
166

20496

20552

18280

19876

3666

36388

33266

35996

246

230

250

99

638

662

5816

6134

6590

11022

11074

10024

26030

2754

2602£

32802

3228

33068

332

33112

33060

3450

3769

3662

11/612005; 1':43AM

D-132

11345-10

Calculate % tumover

tolal DPM In assay tubl
(initial)
165353

165353

165353

165353

165353

165353

16533

165353

165353

165353

165353

165353

165353

165353

165353

165363

165353

165353

16553

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

166353

165353

165353

165353

165353

165353

Tecnician ID

Calculate nmol H20 formed

Total DPM corrected for
baikground(Backgrounc

% conversion to prouct Tubls)
23.78 39172
25.49 4199
20.00 32916
18.2 30302
0.08 -10
0.08 -12
0.09

0.10 18
12.40 20346
12.43 2002
11.06 18130
12.02 19726
22.19 3653
22.01 3623
20.12 33118
21.77 3586
0.15 96
0.14 SO
0.15 100
0.60 844
0.51 688
0.52 712
3.52 56
3.71 5984
3.99 640
6.67 10872
6.70 10924
6.06 9874
16.95 27880
16.66 27394
15.74 25876
19.84 32652
19.50 32088
20.00 32918
20.16 33182
20.2 322
20.01 32930
20.77 34200
22.80 3754
22.05 3612

nmol ~H20 form
0.0482

0.0517

0.0405

0.0373

0.000

0.0000

0.0000

0.00

0.0250

0.0251

0.022

0.0243

0.0449

0.046

0.0407

0.0441

0.0001

0.0001

0.0001

0.0010

0.0008

00009

0.0070

0.0074

0.0079

0.0134

00134

0.0121

0.034

0.0337

0.0316

0.0402

0.0395

0.0405

0.0408

0.0405

0.045

0.0421

0.0462

0.047

Aromatase aitivily (nmo
estrogenformodmg

proteinlmin
0.3061

0.3282

02572

o 23

...0001

...0001

0.0000

0.0001

0.1590

0.159

0.1417

0.1541

0.2855

0.2832

0.2588

0.2801

0.0008

0.0006

0.0008

0.0066

0.0054

0.0056

0.0443

0.0468

0.0503

0.0650

0.0854

0.0772

0.2179

02141

0.2022

0.2551

0.2507

0.2572

0.2593

0.2576

0.2573

0,2672

0.2934

0.2837

60f7



Assa Date
Test Chemical

8/24/2005 ID Ref Chern 7 # Concentrations tested
2

Control Type Portion Average SD

Full activity Beginning 0.3171 0.0156

Full activitv End 0.2470 0.0144

Full actvity Overall 0.2821 0.0423

Background Beainning -0.0001 1.10508E-05

Background End 0.0001 7.73556E-05

Background Overall 0.0000 0.000109025

Positive Beainnina 0.1592 0.0003

Positive End 0.1479 0.0088

Positive Overall 0.1536 0.0083

Negative Beginnina 0.2843 0.0016

Negative End 0.2694 0.0151

Neaative Overall 0.2769 0.0123

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chern 7 1 1 1.00E-06 -6.00 0.0008
Ref Chern 7 1 2 1.00E-06 -6.00 0.0006
Ref Chern 7 1 3 1.00E-06 -6.00 0.0008
Ref Chern 7 2 1 1.0E-07 -7.00 0.0066
Ref Chern 7 2 2 1.00E-07 -7.00 0.0054
Ref Chern 7 2 3 1.00E-07 -7.00 0.0056
Ref Chern 7 3 1 1.00E-08 -8.00 0.0443
Ref Chern 7 3 2 1.00E-08 -8.00 0.0468
Ref Chern 7 3 3 1.00E-08 -8.00 0.0503
Ref Chern 7 4 1 5.00E-09 -8.30 0.0850
Ref Chern 7 4 2 5.00E-09 -8.30 0.0854
Ref Chern 7 4 3 5.00E-09 -8.30 0.0772
Ref Chern 7 5 1 1.00E-09 -9.00 0.2179
Ref Chern 7 5 2 1.00E-09 -9.00 0.2141
Ref Chern 7 5 3 1.00E-09 -9.00 0.2022
Ref Chern 7 6 1 5.00E-10 -9.30 0.2551
Ref Chern 7 6 2 5.00E-10 -9.30 0.2507
Ref Chern 7 6 3 5.00E-10 -9.30 0.2572
Ref Chern 7 7 1 2.50E-10 -9.60 0.2593
Ref Chern 7 7 2 2.50E-10 -9.60 0.2576
Ref Chern 7 7 3 2.50E-10 -9.60 0.2573
Ref Chern 7 8 1 1.00E-10 -10.00 0.2672
Ref Chern 7 8 2 1.00E-10 -10.00 0.2934
Ref Chern 7 8 3 1.00E-10 -10.00 0.2837

ECZ-Rep2-RTI-WA417 - TK4-11345-19.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test ReDlicate

Level substancel I 1 I 2 I 3
1 -6.00 0.27 0.22 0.28
2 -7.00 2.34 1.91 1.97
3 -8.00 15.70 16.58 17.84
4 -8.30 30.12 30.26 27.35
5 -9.00 77.24 75.89 71.69
6 -9.30 90.46 88.90 91.19
7 -9.60 91.93 91.32 91.23
8 -10.00 94.75 104.01 100.60

11/8/2005
11:43AM

D-133

Replicate
2 #
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Aromatase Assay Spreadsheet

Test
Assay Date 8/26/2005 Chemical

Technician
10 Replicate #

ECZ-Rep3-RTI-WA417-TK4-11345-20.xls
Title page

# Concentrations
tested

Microsome t pe

1118/2005; 11:46 AM

D-1 34

Microsome

Page 1 of 7



Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

DPM/g
soln.
1697344
1830825
1890955
1828586
1928643

Average DPM/g soln
SD
CV

1835271
87903

4.79

0.827

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

ASDN solution

Stock
Dilution A

Dilution B

¡.Ci/g soln

mg ASDN total volume
added

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.

9

9
0.558144 l.g/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g (3H)ASDN/g soln. = 0.00936 ¡.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)

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

0.827

286.4

l.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3H)ASDN/g soln.

3) Calculate Solution Specific Activity

0.558144 + 0.00936
= 0.567502 l.g ASDN/g soln

= (l.Ci/g soln.)/(¡.g ASDN/g soln.)
= 1.457 ¡.Ci/~ig ASDN

926202 dpm/nmol

ECl-Rep3-RTI-WA417-TK4-11345-20.xls;
Substrate Specific Activity

11/8/2005;
11 :46 AM

D-135
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Test # Concentrations
Assay Date 8/26/2005 Chemical 10 Ref Chern 7 tested 8

Technician
10

Standards: 250
Protein 100.505

0.503
0.505

Samples: 11540'6A

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein flL Standard mg Protein A,~ Aadj Curve
perflL Used Measured Output Variables Regression results250 200 200 0.00025 200 0.0504 0.504 0.391 0.0487 m,b 0.132 -0.003

125 100 200 0.00013 200 0.0252 0.338 0.225 0.0267 S8m, S8b 0.007 0.001
50 200 1000 0.00005 200 0.0101 0.235 0.121 0.0130 ,2, se, 0.989 0.00225 100 1000 0.00003 200 0.0050 0.178 0.065 0.0056 F, df 366 4
10 40 1000 0.00001 200 0.0020 0.142 0.028 0.0008 SSre. SSresid 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.128 0.015 -D.001O

Regression resuits are caiculated using the function
61ank 0.113 ,2= 0.989 L1NEST

m= 0.132
b= -0.003

Final vol.
mg protein flL diluted Vol usome Diluted usomes mg protein/mL

A,~ Aadj measured flSOMES prep. (fL) (flL) Prep. average mg/mL known QC Concentration
11540-6A 0.358 0.245 0.029 200 0.147 0.140
11540-6A 0.338 0.225 0.027 200 0.134
11540-6A
11540-66 0.138 0.025 0.000 200 0.001 0.004
11540-66 0.147 0.034 0.001 200 0.007
11540-66

11540-48C 0.187 0.074 0.007 200 27.0 26.4
11540-48C 0.185 0.072 0.006 200 25.9
11540-48C 0.186 0.073 0.007 200 26.4
11345-201 0.141 0.028 0.001 200 2.0 0.9
11345-201 0.139 0.026 0.000 200 1.2
11345-201 0.135 0.022 0.000 200 -D.4

ECZ-Rep3-RTI-WA417-TK4-11345-20.xls:
Protein - 6 point curve

11/8/2005;
11.46 AM 3 of7

D-136



Test
Assay Date 8/26/2005 ChemicallD Ref Chem 7

# Concentrations
tested 8

echnicjan
ID

Standards:

Recombinant Microsome ID 11345-10

Protein stock (mg Total volume of

Samples:

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,~ Aacj

per~L Used Measured
250 200 0.00025 200 0.0504 0.504 0.391
125 0.00013 200 0.0252 0.338 0.225
50 0.00005 200 0.0101 0.235 0.121
25 100 0.00003 200 0.0050 0.178 0.065
10 40 1000 0.00001 200 0.0020 0.142 0.028
5 20 1000 0.00001 200 0.0010 0.128 0.015

Biank 0.113 r'= 0.981
m= 0.115
b= -0.002

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

A,~ A"J. measured ~SOMES prep. (¡L) (¡L)
11540-6A 0.358 0.245 0.026 200
11540-6A 0.338 0.225 0.024 200
11540-6A
11540-68 0.138 0.025 0.001 200
11540-68 0.147 0.034 0.002 200
11540-68

11540-48C 0.187 0.074 0.007 200
11540-48C 0.185 0.072 0.006 200
11540-48C 0.186 0.073 0.007 200
11345-201 0.141 0.028 0.001 200
11345-201 0.139 0.026 0.001 200
11345-201 0.135 0.022 0.001 200 600

ECZ-Rep3-RTI-WA417 - TK4-11345-20.xls;
Protein - 5 point curve

11/8/2005;
11:46AM

D-137

Curve
Output
0.0431
0.0240

0.0122
0.0057
0.0015
0.0000

Variables
m,b

semi S8b

r', sey

F, df
SSreg. SSresid

mg proteinhL
Prep.

0.132
0.120

0.115
0.009

0.981

154
0.000

ID

Regression results
-0.002
0.001

0.002
3

0.000

Regression results are calculated using the function
L1NEST

average mg/mL known QC Concentration

0.126 0.11

0.005 0.008
0.011

26.8 28.4
25.9
28.4
4.3 3.4
3.6
2.2

40f7



Chemical
8/26/2005 10 Ref Chem 7

# Concentrations
tested

Microsome
8 type Recombine Microsome 10 11345-10 Technician 10

Replicate
2 #

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
107 mL total volume
10 dilution factor

Dilution B 1:5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

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

3.4
0.005609

ECZ-Rep3-RTI-WA417-TK4-11345-20.xls
Microsome & Chemical Dilutions

11/8/2005
11:46AM Page 5 of 7

D-138



ssa Date 8126/2005
Replicate #

Test ChemicallD Ref Chern 7

Sample 10

Sample ty
Fullactivi control

ReplicatelLevel
1

Bac round control

Positie control

N ativeControl

Ref Chern 7 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

5-2

6-3

7-1

7-2

7-3

8-1

8-2

B-

ECZ.Rep3RTI-WA417- TK4-11345-20.ids; Activity calculation

# Concentrations tested

Calculate DPM in aqueous portion afer extaction

NomInal total
volume (ml)

2
Aliq Volume (ml)

0;5
0_5
0,5
0,

8 Microsme typ Recombinen Micrsome 10

DPM/ml
18116
17562
16938
168
16102
1586
14402
14178

74
72
72
74
7B

112
104
7B

980..
10054
10092
8910
9250
9100
9050

17310
17020
15464
1553
1282
13080
1670
16072

112
152
118
130
128
144
362
428
430
420
414
386

2640
2474
3004
296
2992
2914
4970
4956
5102
5170
5068
5152

12578
12498
11522
11498
12484
12400
13328
13408
13190
13276
13800
13806
15622
15470
15624
1536
15718
14908
15218
156
14724
14714
15966
160

Ave OPMlml
17839

1692

1568

14290

73

73

95

91

9929

10073

9080

9075

17165

15499

1291

16421

13

124

136

395

425

405

2557

2995

2953

4963

5136

5110

12538

11510

1242

13368

13233

13852

15546

15465

15313

15426

14719

1595

Volume of substate
solution usedlasay lub

TolalDPM (ml)
35678

33804

31968 0.1
28580

146

146

190

182

19858

20146

18160

18150

34330

30998

25962

32842

26

248

27

790

650

810

5114

5990

5906

9926

10272

1022

25076

23020

2488

2673

26466

27104

31092

30930

30626

30852

26438

31970

11/8/205; 11:46AM

D-139

11345-10

Calculate % tumover

total DPM in assay tube
(initial)
183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

Tednician 10

Calculate nmol H20 formed

Total DPM correcd ror
bacground(Background

% conversion 10 product Tubes)
19.44 35512
18.42 33
17.42 31802
15.57 28414
0.08 -20
0.08 -20
0.10 24
0.10 16
10.82 19692
10.98 19980
9.89 1799
9.89 1798
1871 34164
16.89 3083
14.15 257
17.89 32676
0.14 98
0.14 82
0.15 106
0.43 624
0.46 6B4
0.44 644
2.79 4948
3.26 584
3.22 5740
5.41 9760
5.60 10106
5.57 10054
13.66 24910
12.54 22854
13.56 24718
14.57 26570
14.42 2630
15.10 27538
16.94 30926
16.85 30764
16.69 30460
16.81 30686
16.04 29272
17.42 31804

nmol~H20 formed
0.038

0.036

0.034 0.003

0.0307 0.003

0.000 0.003

0.0000 0.003

0.000

0.0000

0.0213

0.0216

0.0194

0.0194

0.0369

0.033

0.0279

a 0353

0.0001

0.0001

0.0001

0.0007

0.0007

0.0007

0.0053

0.0063

0.0062

0.0105

0.0109

0.0109

0.0269

0.0247

0.0287

0.0287

0.0284

0.0297

0.0334

0.0332

0.032

0.0331

0.0316

0.0343

Aromataaclîity(nmo
estrogenformedlmg

proteinfmin
04557

0.4316

15 0.4081

0.3646

15 -0.0003

-0.0003

0.0003

0.0002

0.2527

0.256

0.2309

0.2308

0.438

0.3956

0.3310

0.4193

0.0013

0.0011

0.0014

0.0080

0.0088

0.0083

0.0635

0.0747

0.0737

0.1252

0.1297

0.1290

0.3196

0.293

0.3172

0.3409

0.3375

0.3534

0.3968

0.398

0.3909

0.3938

03756

0.4081

60f7



Assa Date

Test Chemical
8/26/2005 10 Ref Chern 7 # Concentrations tested

3

Control Type Portion Average SO

Full activity Beoinning 0.4437 0.0170

Full activity End 0.3863 0.0307

Full activity Overall 0.4150 0.0388

Background Beoinnino -0.0003 0

Background End 0.0003 7.25871E-05

Background Overall 0.0000 0.000299284

Positive Beoinnino 0.2545 0.0026

Positive End 0.2308 0.0001

Positive Overall 0.2427 0.0138

Negative Beoinnino 0.4170 0.0302

Negative End 0.3751 0.0624

Neoative Overall 0.3961 0.0468

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chern 7 1 1 1.00E-06 -6.00 0.0013
Ref Chern 7 1 2 1.00E-06 -6.00 0.0011
Ref Chern 7 1 3 1.00E-06 -6.00 0.0014
Ref Chern 7 2 1 1.00E-07 -7.00 0.0080
Ref Chern 7 2 2 1.00E-07 -7.00 0.0088
Ref Chern 7 2 3 1.00E-07 -7.00 0.0083
Ref Chern 7 3 1 1.00E-08 -8.00 0.0635
Ref Chern 7 3 2 1.00E-08 -8.00 0.0747
Ref Chern 7 3 3 1.00E-08 -8.00 0.0737
Ref Chern 7 4 1 5.00E-09 -8.30 0.1252
Ref Chern 7 4 2 5.00E-09 -8.30 0.1297
Ref Chern 7 4 3 5.00E-09 -8.30 0.1290
Ref Chern 7 5 1 1.00E-09 -9.00 0.3196
Ref Chern 7 5 2 1.00E-09 -9.00 0.2933
Ref Chern 7 5 3 1.00E-09 -9.00 0.3172
Ref Chern 7 6 1 5.00E-10 -9.30 0.3409
Ref Chern 7 6 2 5.00E-10 -9.30 0.3375
Ref Chern 7 6 3 5.00E-10 -9.30 0.3534
Ref Chern 7 7 1 2.50E-10 -9.60 0.3968
Ref Chern 7 7 2 2.50E-10 -9.60 0.3948
Ref Chern 7 7 3 2.50E-10 -9.60 0.3909
Ref Chern 7 8 1 1.00E-10 -10.00 0.3938
Ref Chern 7 8 2 1.00E-10 -10.00 0.3756
Ref Chern 7 8 3 1.00E-10 -10.00 0.4081

ECZ-Rep3-RTI-WA417- TK4-11345-20.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 11345-10 Technician 10

Percent of control values
Log(test I ReDlicate

Level substancel I 1 I 2 i 3
1 -6.00 0.30 0.25 0.33
2 -7.00 1.93 2.11 1.99
3 -8.00 15.30 18.01 17.75
4 -8.30 30.18 31.25 31.09
5 -9.00 77.02 70.66 76.43
6 -9.30 82.15 81.32 85.15
7 -9.60 95.62 95.12 94.18
8 -10.00 94.88 90.51 98.34

11/8/2005
11:46AM

D-140

Replicate
2 #

Page 7 of7



Assay Date

Technician
ID

Aromatase Assay Spreadsheet

Test # Concentrations
ChemicallD Ref Chem? tested

Replicate # Microsome t e

ECZ-Rep4-RTI-WA41?-TK4-11345-21.xls
Title page 11/8/2005; 11 :49 AM

D-141

Microsome

Page 1 of?



Aliquot #
1

2
3
4
5

DPM/Aliq.
DPM/g
soln.
1596816
1647424
1732280
1700561
1623846

Average DPM/g so In

SD
CV

1660185
55513

3.34

0.748

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

ASDN solution

Stock
Dilution A

Dilution B

i.Ci/g soln

mg ASDN
added

total volume
(mL)

10

dilution
factor iASDNj in solution (i.g/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

9

9
0.575299 gIg

Calculation of Substrate Solution Specific Activity

1) Calculate i.g i3HIASDN/g soln. = 0.00847 i.g/g soln
i.g/g soln.

a. i.Ci/g soln
b. Specific activity of i3HIASDN (i.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.748
-

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. + i.g i3HIASDN/g soln.

0.575299 + 0.00847
0.583764 i.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i.Ci/g soln.)/(i.g ASDN/g soln.)
1.281 ~ICihLg ASDN

814502 dpm/nmol

ECl-Rep4-RTI-WA417-TK4-11345-21.xls;
Substrate Specific Activity

11/8/2005;
11 :49 AM

D-142
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Test # Concentrations
ssay Date 8/31/2005 Chemical 10 Ref Chem 7 tested 8

Technician
10

Standards: Protein stock 10
11540-49

Samples: 11540-6A 11540'6B 11345-211
0.325 0.142 0.133
0,326 0.136 0/135

0.'37
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
250 200 200 0.00025 200 0.0506 0.486 0.378 0.0492 m,b 0.139 -0.003
125 100 200 0.00013 200 0.0253 0.321 0.212 0.0263 semi seb 0.007 0.001
50 200 1000 0.00005 200 0.0101 0.225 0.116 0.0129 r'. se, 0.990 0.002
25 100 1000 0.00003 200 0.0051 0.176 0.067 0.0061 F, df 402 4
10 40 1000 0.00001 200 0.0020 0.136 0.028 0.0007 SSregl SSresid 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.123 0.015 -0.0011

Regression results are calculated using the function
Blank 0.109 r'= 0.990 L1NEST

m= 0.139
b= -0.003

Finai vol.
mg protein ~L diluted Voi usome Diluted usomes mg protelnlmL

A,_ Aad¡. measured ~SOMES prep. (¡L) (¡LL) Prep. average mg/mL known QC Concentration
11540-6A 0.325 0.216 0.027 200 0.134 0.134 0.11
11540-6A 0.326 0.217 0.027 200 0.135
11540-6A
11540-6B 0.142 0.033 0.001 200 0.007 0.005
11540-6B 0.136 0.027 0.001 200 0.003
11540-6B

11345-211 0.133 0.024 0.000 200 0.7 1.5
11345-211 0.135 0.026 0.001 200 1.5
11345-211 0.137 0.028 0.001 200 2.4

ECZ-Rep4-RTI-WA417-TK4-11345-21.xls;
Protein - 6 point curve

11/8/2005;
11:49AM 3017

D-143



Test # Concentrations
Assay Date 8/31/2005 ChemicallD Ref Chem 7 tested

echnician
ID

Microsome ID

Standards:
ID

0.112

Samples:

Standard Final
concentration Volume of volume of

(mg/mL) stock used SId mg Protein ~L Standard mg Protein A,_ A.,i Curve
per~L Used Measured Output Variables Regression results250 200 200 0.00025 200 0.0506 0.486 0.378 0.0442 m,b 0.122 -0.002125 100 200 0.00013 200 0.0253 0.321 0.212 0.0240 S8m. seb 0.011 0.001

50 200 1000 0.00005 200 0.0101 0.225 0.116 0.0122 r', se, 0.977 0.00225 1000 0.00003 200 0.0051 0.176 0.067 0.0062 F, df 125 3
10 0.00001 200 0.0020 0.136 0.028 0.0014 SSreg, SSresld 0.000 0.0005 20 0.00001 200 0.0010 0.123 0.015 -0.0002

Regression results are calculated using the function
Blank 0.109 r'= 0.977 UNEST

m= 0.122
b= -0.002

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

Araw A",i measured ~SOMES prep. (iL) (iL) Prep. average mg/mL known QC Concentration
11540-6A 0.325 0.216 0.024 200 0.122 0.123
11540-6A 0.326 0.217 0.025 200 0.123
11540-6A
11540-6B 0.142 0.033 0.002 200 0.010 0.008
11540-6B 0.136 0.027 0.001 200 0.007
11540-6B

11345-211 0.133 0.024 0.001 200 2.9 3.6
11345-211 0.135 0.026 0.001 200 3.6
11345-211 0.137 0.028 0.001 200 4.4

ECZ-Rep4-RTI-WA417 -TK4-11345-21.xls;
Protein - 5 point curve

11/8/2005;
11:49AM 40f7

D-144



Chemical
8/31/2005 10 RefChem 7

# Concentrations
tested

Microsome
8 type Recombine Microsome 10 11345-10 Technician 10

Replicate
2 #

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
1.7 mL total volume
10 dilution factor

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

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

ECZ-Rep4-RTI-WA417-TK4-11345-21.xls
Microsome & Chemical Dilutions

11/8/2005
11:49AM Page 5 of 7

D-145



ssa Date
Replicate #

Sample type
Full acvi control

Back round control

Positive control

Ne ativeConlrol

RefChem7

6131/2005 Test Chemical 10 RefChem 7 # Concentrations tested

SamprelD

RClplicatellevel
1

1-1

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-3

4-'

4-2

4-3

5-1

5-2

5-3

5-1

5-2

5-3

7-1

7-2

7-3

5-1

8-2

5-3

EGZ-Rep4-RTI.WA417_ TK-11345-21.xls; Activity calculation

Nominal total
volume (ml)

2

6 Microsome type RClcombinan Micrsome ID

DPM/ml
14946
14778
17544
17624
13264
13010
12398
12156

42
34
55
44
34
42
55"

9764
968
8"0
8"0
6464
8630
8312
8326

15772
155
14876
14912
12574
14310
16882
16714

72
74
70
94
78
84

370
33
364
376
416
390

255
2624
2912
2926
294
266
4722
4602
546
6476
4724
483

10426
10146
11126
10988
9578
9555

13250
12716
13300
11414
14466
13412
14350
14340
1336
13830
13260
1300
1369
14562
12776
12896
15970
15782

Ave OPM/ml
14862

1755

13137

12277

38

"
38

59

9666

6"0

6547

8319

15718

14894

1342

16798

73

62

81

352

365

403

250

2919

2876

4662

5461

4780

10286

11057

9567

12983

12357

13939

14345

13597

13230

14230

12836

15876

Volume of suDsate
soluUon useassaylub

Total OPM (mll
29724

35168 0.1
26274

24554

76 0~1
100

76

"6

17000

19372 0-1

17094

16638

31436

29766

"664

33596

146

164

162

704

730

806

5208

5838

5752

9324

10922

9560

20572

22114

19134

25966

24714

27878

28690

27194

2680

28460

25672

31752

11/812005; 11 :49 AM

D-146

11345-10

Caleulate"l. tumO'ef

totar DPM În assay tube
(Initial)
166019

166019

16619

16619

166019

166019

16619

16619

166019

166019

166019

16619

166019

166019

166019

16619

166019

16619

166019

166019

16619

16619

166019

166019

16619

16619

166019

16619

16619

16619

166019

166019

16619

166019

16619

16619

166019

16619

16619

166019

TednidanlD

CalaJlate nmol H20 formed

Total OPM correcd for
backgrond (Background

% conversion to product Tubes)
17.90 2962
21.18 35076
15.83 26182
14.79 24462
0.05 .17
0.06

0.05 -17
0.07 26
11.67 19280
10.24 16908
10.30 17002
10.02 16546
18.94 3134
17.94 29696
16.19 26792
20.24 33504
0.09 54
0.10 72
0.10 70
0.42 612
0.44 638
0.49 714
3.14 5116
3.52 5746
3.46 56
5.62 9232
6.58 10830
5.76 9468
12.39 20480
13.32 2222
11.53 1902
15.64 25874
1U9 24622
16.79 27786
17.28 28598
16.38 27102
15.94 26368
17.14 28368
15.46 25580
19.13 31660

nmol JHzO formed
0.0364

0.0431 0.003

0.0321 0.003

0.0300 0.003

0.0000 0.003

0.0000 0.003

0.0000

0.0000

0.0237

0.0208

0.0209

0.0203

0.0385

0.0365

0.032

0.0411

0.0001

0.0001

0.0001

0.0008

0.0008

0.0009

0.0063

0.0071

0.0069

0.0113

0.0133

0.0116

0.0251

0.0270

0.0234

0.0318

0.0302 0.003

0.0341 0.003

0.0351 0003

0.033 0.003

0.0324 0.003

0.0348 0.003

0,0314 0.003

0.0389 0.003

Aromatase activity (nmo
estrogenformedmg

protejrimin
0.4009

0.4745

0.3542

15 0.3309

-0.0002

0.0001

15 -0.0002

15 0.0003

0.268

0.'287

0.2300

0.2238

0.4240

0.4017

0.3624

0.4533

0.007

0.0010

0.0009

0.0083

0.0086

0.0097

0.0692

0.0777

0.0766

0.1249

0.1465

0.1281

0.2771

0.2979

0.2576

0.3500

0.331

0.3759

15 0.3869

0.3666

0.3567

0.388

0.3461

0.4283

60r7



Assa Date

Test Chemical
8/31/2005 ID Ref Chern 7 # Concentrations tested

4

Control Type Portion Average SD

Full actvity Beoinnino 0.4377 0.0521

Full activitv End 0.3426 0.0165

Full activity Overall 0.3901 0.0633

Background Beginnina -0.0001 0.000229587

Background End 0.0001 0.000401777

Background Overall 0.0000 0.000276261

Positive Beninninn 0.2448 0.0227

Positive End 0.2269 0.0044

Positive Overall 0.2358 0.0169

Negative Beainning 0.4129 0.0158

Negative End 0.4079 0.0642

Neaative Overall 0.4104 0.0383

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chern 7 1 1 1.00E-06 -6.00 0.0007
Ref Chern 7 1 2 1.00E-06 -6.00 0.0010
Ref Chern 7 1 3 1.00E-06 -6.00 0.0009
Ref Chern 7 2 1 1.00E-07 -7.00 0.0083
Ref Chern 7 2 2 1.00E-07 -7.00 0.0086
Ref Chern 7 2 3 1.00E-07 -7.00 0.0097
Ref Chern 7 3 1 1.00E-08 -8.00 0.0692
Ref Chern 7 3 2 1.00E-08 -8.00 0.0777
Ref Chern 7 3 3 1.00E-08 -8.00 0.0766
Ref Chern 7 4 1 5.00E-09 -8.30 0.1249
Ref Chern 7 4 2 5.00E-09 -8.30 0.1465
Ref Chern 7 4 3 5.00E-09 -8.30 0.1281
Ref Chern 7 5 1 1.00E-09 -9.00 0.2771
Ref Chern 7 5 2 1.00E-09 -9.00 0.2979
Ref Chern 7 5 3 1.00E-09 -9.00 0.2576
Ref Chern 7 6 1 5.00E-10 -9.30 0.3500
Ref Chern 7 6 2 5.00E-10 -9.30 0.3331
Ref Chern 7 6 3 5.00E-10 -9.30 0.3759
Ref Chern 7 7 1 2.50E-10 -9.60 0.3869
Ref Chern 7 7 2 2.50E-10 -9.60 0.3666
Ref Chern 7 7 3 2.50E-10 -9.60 0.3567
Ref Chern 7 8 1 1.00E-10 -10.00 0.3838
Ref Chern 7 8 2 1.00E-10 -10.00 0.3461
Ref Chern 7 8 3 1.00E-10 -10.00 0.4283

ECl-Rep4-RTI-WA417-TK4-11345-21.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test I Replicate

Level substance1 I 1 I 2 I 3
1 -6.00 0.19 0.25 0.24
2 -7.00 2.12 2.21 2.47
3 -8.00 17.74 19.92 19.63
4 -8.30 32.01 37.55 32.83
5 -9.00 71.02 76.36 66.03
6 -9.30 89.72 85.38 96.35
7 -9.60 99.17 93.98 91.43
8 -10.00 98.37 88.70 109.79

11/8/2005
11:49 AM

D-147

Replicate
2 #

Page 70f7



Aromatase Assay Spreadsheet

Test # Concentrations
Assay Date 8/24/2005 ChernicallO Ref Chern 8 tested

Technician10 Replicate # Microsome 10

CYN-Rep2-RTI-WA417-TK4-11345-19.xls
Title page 11/8/2005; 9:54 AM Page 1 of 7

D-148



Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

DPM/g
soln.
1600352
1529239
1721194
1676985
1739901

Average DPM/g soln
SD
CV

¡iCi/g soln

1653534
87842

5.31

0.745

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

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume
added

dilution
factor

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

(ASDN) in solution t/.ig/mL)
1030.00

10.30
1.03

9
0.574146 ¡ig/g

1) Calculate ¡ig (3HIASDN/g soln. = 0.00843 ¡ig/g soln.

¡ig/g soln.
a. ¡iCi/g soln

b. Specific activity of (3H)ASDN (¡iCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total ¡ig ASDN/g soln.

0.745

286.4

¡ig ASDN/g soln.= ¡ig cold ASDN/g soln. + ¡ig (3H)ASDN/g soln.

0.574146 + 0.00843
0.582578 ¡ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡iCi/g soln.)/(¡ig ASDN/g soln.)
= 1.279 ¡iCi/¡ig ASDN

812891 dpm/nmol

CYN-Rep2-RTI-WA417-TK4-11345-19.xls;
Substrate Specific Activity

11/8/2005;
9:54 AM

D-149
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Test
IAssay Date 8/24/2005 Chemical ID Ref Chem 8

lTechnician
ID

# Concentrations
tested 8

2 Replicate # 2 Microsome ID 11345-10

Protern stock (mg Total volume of
stock (mL)Standards: 125

0.399
Protein stock ID

11540-47100

Samples:

Standard
concentration

(mg/mL)

Final
volume of

Std mg Protein

per~L
200 0.00025

200 0.00013

1000 0.00005

0.00003
0.00001
0.00001

Volume of
stock used ~L Standard

Used
200
200

200
200
200
200

mg Protein
Measured

0.0502
0.0251

0.0100
0.0050
0.0020
0.0010

A,_ Aadj Curve
Output
0.0473
0.0290

0.0118
0.0052
0.0007
-0.0007

Variables
m,b

semi seb

,-, se,
F, df

Regression results
-0.002
0.002

0.003
4

0.000

250
125

50

25
10

5

200
100

200
100
40
20

0.559
0.394

0.239
0.179
0.139
0.126

0.445
0.279

0.124
0.064
0.024
0.011

0.111

0.007

0.983
230

0.002SSreg. SSresid

Regression results are calculated using the function
L1NEST,-=Blank 0.115 0.983

0.111
-0.002

m=
b=

Final vol.
Diluted usomes

(¡L)

~L diluted Vol usome
~SOMES prep. (¡L)

200 1
200 1

mg protein
measured

0.026
0.025

mg protein/mL
Prep.

0.128
0.127

Araw Aadj.

11540-6A 0.364 0.249
11540-6A 0.362 0.247
11540-6A
11540-6B 0.149 0.034
11540-6B 0.143 0.028
11540-6B

11540-47C 0.190 0.Q5
11540-47C 0.189 0.074
11540-47C 0.193 0.078
11345-191 0.141 0.026
11345-191 0.144 0.029
11345-191 0.143 0.028

average mg/mL known QC Conæntration

0.128

0.002 200
0.001 200

0.009 0.008
0.006

25.7 26.0
25.2
27.0
3.0 3.5
4.0
3.6

0.006 200
0.006 200
0.007 200
0.001 200
0.001 200
0.001 200

CYN-Rep2-RTI-WA417-TK4-11345-19.xls;
Protein - 6 point curve

11/8/2005;
9: 54 AM 3 of7
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Test # Concentrations
IAssay Date 8/24/2005 ChemicallD Ref Chern 8 tested 8

trechnician
ID 2 Replicate # 2 Microsome tvoe Recombinant Microsome ID 11345-10

Protein stock (mg Total volume of
Standards: 250 125 QQ Q Protein stock ID

0.559 0:399 11540-47
0.567
0.552

Samples: 11540-47C

0,
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

250 200 0.00025 200 0.0502 0.559 0.445 0.0396 m,b 0.090 0.000
125 100 0.00013 200 0.0251 0.394 0.279 0.0247 semi S8b 0.003 0.000
50 200 1000 0.00005 200 0.0100 0.239 0.124 0.0107 r", se, 0.997 0.001
25 100 1000 0.00003 200 0.0050 0.179 0.064 0.0054 F, df 1143 3
10 40 1000 0.00001 200 0.0020 0.139 0.024 0.0017 SSregl SSresld 0.000 0.000
5 20 1000 0.00001 200 0.0010 0.126 0.011 0.0006

Regression results are calculated using the function
81ank 0.115 r"= 0.997 LI NEST

m= 0.090
b= 0.000

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

A,_ Aadj. measured ~SOMES prep. (¡Ll (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.364 0.249 0.022 200 0.110 0.110
11540-6A 0.362 0.247 0.022 200 0.109
11540-6A
11540-68 0.149 0.034 0.003 200 0.013 0.012
11540-68 0.143 0.028 0.002 200 0.011
11540-68

11540-47C 0.190 0.075 0.006 200 25.5 25.7
11540-47C 0.189 0.074 0.006 200 25.1
11540-47C 0.193 0.078 0.007 200 26.5
11345-191 0.141 0.026 0.002 200 5.8 6.3
11345-191 0.144 0.029 0.002 200 6.7
11345-191 0.143 0.028 0.002 200 6.4

CYN-Rep2-RTI-WA417- TK4-11345-19.xls;
Protein - 5 point curve

11/8/2005;
9:54 AM 4017
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Chemical
8/24/2005 ID Ref Chem 8

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0(17 mL microsome Stock used
1.7 mL total volume
10 dilution factor

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

6.3
0.010495

CYN-Rep2-RTI-WA417- TK4-11345-19.xls
Microsome & Chemical Dilutions

11/8/2005
9:54 AM Page 5 of 7
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ssa Date 8124/2005
Replicate #

Sample ID

Sample type
Full acivi control

Replicateevel
1

Bac round control

Positive control

N alie Control

RefChem8

6-1

6-2

6-3

7-1

7-2

7-3

6-1

'-2

6-3

CYN-Rep2-RTI-WA417-TK4-11345-19.xls; Activity calculation

TestChemicaJD RefChem8 # Concentrations tested

1-1

Nomlnaltolal
volume (mL)

2

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-3

'-1

'-2

4-3

5-1

5-2

5-3

8 Microsome ty Recmbinan Microsome ID

DPM/mL
20116
19206
21432
20714
1660
16436
15282
15170

76
64
74
64
76
78
SO
as

10432
10064
10306
10246
9238
902

10046
983

184SO
18204
18196
18192
16550
16718
17928
18068
4652
4612
384.
382
4190
4356
5250
5196
4822
4984
4710
'54
7522
750
6826
6976
7642
7510
8478
9562

10586
10192
10786
106'
11450
11616
13106
13278
13362
13276
15602
1496
15810
15476
14282
14192
16718
16822
16230
16064
15348
15144
161061=
17924
18022
15678
15528

Ave DPMlmL
1961

21073

16533

15226

70

69

77

84

10248

10276

9140

9938

1832

18194

168

17998

.632

3865

4273

522

4888

4627

7513

6901

7576

9520

10389

10697

11533

13192

13319

15283

1563

14237

16770

16147

15246

16164

17973

15603

Volume of substrate
solutin useassaytub

Total DPM (mL)
39322

42146

33066

30452

140

138

154

168

20496

20552

18280

19876

3668 0.1
36388

3326 OJ
3599

926

770

8846

10446

9776

9254

15026

13802

15152

1900

26778

21394

23066

26
2663

30566

31266

28474

33540

322

30492

32328

3596

31206

1118/2005; 9:54AM

D-153

11345-10

Calculate % tumover

tolaf DPM In assay tube
(Inllial)
165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

16553

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

165353

Tedriican ID

Ca/late nmol H20 formed

Total DPMcorrectdfor
backgrOlrid (Baground

% coversion to prouct Tubes)
23.78 39172
25.49 41996
20.00 32916
18.42 30302
0.08 -10
0.08 .12
0.09

0.10 18
12.40 20346
12.43 20402
11.06 18130
12.02 19726
22.19 3653
22.01 3623
20.12 33118
21.77 35846
5.60 9114
4.67 7580
5.17 83
6.32 1029
5.91 9626
5.60 9104
9.09 14876
8.35 13652
9.16 15002
11.51 1880
12.57 20628
12.94 21244
13.95 2216
15.96 2623
16.11 28488
18.49 30416
18.92 31136
17.22 2834
20.28 330
19.53 32144
18.44 30342
19.55 32178
21.74 35796
18.87 31056

nmol JH20 formed
0.0482

0.0517

0.0405

0.0373

0.0000

0.0000

0.0000

0.0000

0.0250

0.0251

0.022

0.0243 0.005

0.0449 0.005

0.0446 0.005

0.0407 0.005

0.0441

0.0112

0.0093

0.0103

0.0127

0.0118

0.0112

0.0183

0.0168

0.0185

0.0232

0.0254

0.0261

0.0282

0.0323

0.0326

00374

0.0383

0.0348

0.0411

0.0395

0.0373

0.039

0.040 0.005

0.0382 0.005

Aroma!ascacUvity(nm
estrogenformedmg

proteinlmiri
0.3061

0.3282

0.2572

0.2368

-0.0001

-0.0001

0.0000

0.0001

0.1590

0.159

15 0.1417

15 0.1541

0.2855

15 0.2832

15 0.2588

0.2601

0.0712

00592

0.0656

0.0805

0.0752

0.0711

0.1162

0.1067

0.1172

0.1476

0.1612

0.1660

0.1791

0.2050

0.2070

0.2377

0.2433

0.2213

0.2609

0.2512

0.2371

0.2514

0.2797

15 0.2427

60r7



Assa Date
Test Chemical

8/24/2005 ID Ref Chern 8 # Concentrations tested 2

Control Type Portion Average SD

Full acUvity Beginnina 0.3171 0.0156

Full activitv End 0.2470 0.0144

Full activity Overall 0.2821 0.0423

Background Beçiinninçi -0.0001 1.10508E-05

Background End 0.0001 7.73556E-05

Background Overall 0.0000 0.000109025

Positive Beçinnina 0.1592 0.0003

PosiUve End 0.1479 0.0088

Positive Overall 0.1536 0.0083

NegaUve Beainnina 0.2843 0.0016

Negative End 0.2694 0.0151

Neoative Overall 0.2769 0.0123

Test Substance Level Replicate (test substance) M Log(test substance) AcUvilv
Ref Chern 8 1 1 1.00E-04 -4.00 0.0712
Ref Chern 8 1 2 1.00E-04 -4.00 0.0592
Ref Chern 8 1 3 1.00E-04 -4.00 0.0656
Ref Chern 8 2 1 1.00E-05 -5.00 0.0805
Ref Chern 8 2 2 1.00E-05 -5.00 0.0752
Ref Chern 8 2 3 1.0E-05 -5.00 0.0711
Ref Chern 8 3 1 5.00E-06 -5.30 0.1162
Ref Chern 8 3 2 5.00E-06 -5.30 0.1067
Ref Chern 8 3 3 5.00E-06 -5.30 0.1172
Ref Chern 8 4 1 2.50E-06 -5.60 0.1476
Ref Chern 8 4 2 2.50E-06 -5.60 0.1612
Ref Chern 8 4 3 2.50E-06 -5.60 0.1660
Ref Chern 8 5 1 1.00E-06 -6.00 0.1791
Ref Chern 8 5 2 1.00E-06 -6.00 0.2050
Ref Chern 8 5 3 1.00E-06 -6.00 0.2070
Ref Chern 8 6 1 5.00E-07 -6.30 0.2377
Ref Chern 8 6 2 5.00E-07 -6.30 0.2433
Ref Chern 8 6 3 5.00E-07 -6.30 0.2213
Ref Chern 8 7 1 1.00E-07 -7.00 0.2609
Ref Chern 8 7 2 1.00E-07 -7.00 0.2512
Ref Chern 8 7 3 1.00E-07 -7.00 0.2371
Ref Chern 8 8 1 1.00E-08 -8.00 0.2514
Ref Chern 8 8 2 1.00E-08 -8.00 0.2797
Ref Chern 8 8 3 1.00E-08 -8.00 0.2427

CYN-Rep2-RTI-WA417-TK4-11345-19.xls
Resuits Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test I Renlicate

Level substancel I 1 I 2 I 3
1 -4.00 25.25 21.00 23.26
2 -5.00 28.52 26.67 25.22
3 -5.30 41.21 37.82 41.56
4 -5.60 52.33 57.15 58.85
5 -6.00 63.49 72.68 73.38
6 -6.30 84.26 86.26 78.47
7 -7.00 92.50 89.05 84.06
8 -8.00 89.14 99.17 86.04

11/8/2005
9:54 AM

D-1 54

Replicate
2 #

Page 7 of7



Aromatase Assay Spreadsheet

Test # Concentrations
Assay Date Chemical tested

Technician
ID Replicate # Microsome t pe Microsome ID

CYN-Rep3-RTI-WA417 - TK4-11345-20.xls
Title page 11/8/2005; 9:57 AM

D-155

Page 1 of 7



Aliquot #
1

2
3
4
5

DPM/Aliq.
DPM/g
soln.
1697344
1830825
1890955
1828586
1928643

Average DPM/g soln
SD
CV

1835271
87903

4.79

0.827

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

ASDN solution

Stock
Dilution A

Dilution B

i.Ci/g soln

mg ASDN total volume
added

dilution
factor (ASDNl 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.

9
1 9

0.558144 i-g/g

Calculation of Substrate Solution Specific Activity

1) Calculate i-g (3H1ASDN/g soln. = 0.00936 i.g/g soln.

i-g/g soln
a. i-Ci/g soln
b. Specific activity of eH1ASDN (i-Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

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

0.827
25300000

286.4

i.g ASDN/g soln.= i-g cold ASDN/g soln. + ¡.g eH1ASDN/g soln

3) Calculate Solution Specific Activity

0.558144 + 0.00936
= 0.567502 ¡.g ASDN/g soln

= (¡.Ci/g soln.)/(¡.g ASDN/g soln)
= 1.457 ¡.Ci/~lg ASDN

926202 dpm/nmol

CYN-Rep3-RTI-WA417-TK4-11345-20.xls;
Substrate SpeCific Activity

11/8/2005;
9:57 AM

D-1 56
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CYN-Rep3-RTI-WA417-TK4-11345-20.xls;
Protein - 6 point curve

11/8/2005;
9:57 AM

D-157
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Test
Assay Date 8/26/2005 Chemical ID Ref Chem 8

# Concentrations
tested 8

Technician
ID

Standards:
100

Protein stock ID
11540-48

Sampies: 11540-6A 11540-6B 11540-48C
0.358 0.138 0.187
0:338 0.147 0.185

0:J86
Sta ndard Final

concentration Voiume of volume of
(mg/mL) stock used Std mg Protein ~L Standard mg Protein A,_ Aadi Curve

per~L Used Measured Output Variables Regression results
250 200 200 0.00025 200 0.0504 0.504 0.391 0.0431 m, b 0.115 -0.002
125 100 200 0.00013 200 0.0252 0.338 0.225 0.0240 semi S8b 0.009 0.001
50 1000 0.00005 200 0.0101 0.235 0.121 0.0122 ,., sey 0.981 0.002
25 0.00003 200 0.0050 0.178 0.065 0.0057 F. df 154 3
10 0.00001 200 0.0020 0.142 0.028 0.0015 SSregi sSresd 0.000 0.000
5 20 0.00001 200 0.0010 0.128 0.015 0.0000

Regression results are calculated using the function
Blank 0.113 ,.= 0.981 liNEST

m= 0.115
b= -0.002

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

Araw Aadj. measured ~SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.358 0.245 0.026 200 1 0.132 0.126
11540-6A 0.338 0.225 0.024 200 0.120
11540-6A
11540-6B 0.138 0.025 0.001 200 0.005 0.008
11540-6B 0.147 0.034 0.002 200 0.011
11540-6B

11540-48C 0.187 0.074 0.007 200 26.8 26.4
11540-48C 0.185 0.072 0.006 200 25.9
11540-48C 0.186 0.073 0.007 200 26.4
11345-201 0.141 0.028 0.001 200 4.3 3.4
11345-201 0.139 0.026 0.001 200 3.6
11345-201 0.135 0.022 0.001 200 600 2.2

CYN-Rep3-RTI-WA417 -TK4-11345-20.xls;
Protein - 5 point curve

11/8/2005;
9:57 AM

D-158
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Chemical
8/26/2005 ID Ref Chem 8

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 # 3

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A OjT mL microsome Stock used
1.7 mL total volume
10 dilution factor

Dilution B mL microsome Dilution A used
mL total volume

60 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

3.4
0.005609

CYN-Rep3-RTI-WA417 - TK4-11345-20.xls
Microsome & Chemical Dilutions

11/8/2005
9:57 AM Page 5 of 7
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ssa Date 8/26/2005 Replicate #Test ChemlcallD Ref Chem 8

Sample 10

Sample typ
Furl eivi centrol

ReplicateLever
1

Bacaround control

Posiliecontrol

N alie Control

RefChem8 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-

5-1

5-2

5-3

7-1

7-2

7-3

5-1

8-2

8-3

CYN.Rep3RTI-WA417- TK4-11345-20.xls; Activity calculation

#ConcontraUonslesled

Calculate OPM In aqueous portion afer extaction

Nominallota
volume (mL)

2

8 Microsome type Recomblnan Micrsome 10

DPMfmL
18116
17562
1898
1888
16102
158
14402
14178

74
72
72
74
78

11
104
78

980
99

10054
10092
8910
9280
9100
9080

17310
17020
15464
1553
12882
13080
16770
16072
4142
4102
39
4044
360
3624
3668
3988
4308
4268
4052
4198
8018
5894
838
8054
59
5974
8070
8152
9280
9122
8854
8858

11574
11410
12144
12174
10576
11048
14020
14150
12030
12028
1283
12408
1838
16072
15064
15038
15390
15224
14858
14682
14258
14128
15384
14716

Ave DPMfmL
17839

1892

159

1429

73

73

95

91

9929

10073

9OSO

9075

17165

15499

12981

16421

4122

4017

3732

3918

4288

4124

5855

6195

5982

8111

9188

8610

11492

12159

10812

14085

12029

12469

16214

15051

1837

14770

14193

15050

Volume of substrat
solutinuseassaytub

TotalDPM (mL)
35678

33804

28580

3196 0.1

145

145

190

182

19858

20146

18160

18150

3433

3099

25962

32842

8244

S034

7464

783

8576

8248

11710

12390

11964

162

18372

1722

22
24318

21624

26170

24056

24938

32428

30102

30614

29540

28386

30100

11f8f2005;9:57AM

D-160

11345-10

Calculati% tumover

total OPM in assay tube
(initial)
183527

183527

183527

183527

183527

183527

183527

183527

163527

183527

183527

183527

163527

183527

183527

183527

183527

183527

183527

163527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

183527

Technidan 10

Cala.late nmol H20 formed

Total OPM COITec for
backgrond (Bac9rourn

% convesion Ie product Tubes)
19.4 35512
18.42 33
17.42 31802
15.57 28414
0.06 -20
0.08 -20
010 24
0.10 16
10.82 19692
10.9B 19980
9.89 179
9.B9 1798
18.71 34164
16.89 30B32
14.15 25796
17.89 32676
4.49 8076
4.38 7868
4.07 729
427 7670
4.67 8410
4.49 8082
6.38 11544
6.75 1224
6.52 11798
8.84 16056
10.01 18206
9.38 17054
12.52 22816
13.25 24152
11.78 21458
15.35 28004
13.11 23892
13.59 24772
17.67 3222
16.40 296
16.68 3048
16.10 29374
15.47 28220
16.40 29

nmoiJH20formed
0.038

0.0363

0.0343

0.0307

0.0000

0.0000

0.0000

0.0000

0.0213

0.0216

0.0194

0.0194

0.0369

0.0333

0.0279

0.0353

0.0087

0.0085

0.0079

0.0083

0.0091

0.0087

0.0125

0.0132

0.0127

0.0173

0.0197

0.0184

0.0246

0.0261

0.0232

0.0302

0.0258

0.0267

0.0348

0.0323

0.0329

0.0317

0.0305 0.003

0.032 0003

Aromatase activity (nm
estrogen formedmg

proteinfmin
0.4557

0.4316

0.4081

0.366

.(.0003

-0.0003

0.003

0.0002

0.2527

0.2564

0.2309

0.2308

0.4384

0.3956

0,3310

0.4193

0.1037

0.1010

0.0936

0.0984

0.1079

0.1037

0.1481

0.1569

0.1514

0.2060

0.2336

0.2188

0.2928

0.3099

0.2753

0.3593

0.3066

0.3179

0.4140

0.381

0.3907

0.3769

0_3621

0.3841

60r7



Assa Date

Test Chemical
8/26/2005 10 Ref Chern 8 # Concentrations tested

3

Control Type Portion Average SO

Full activity Beginnino 0.4437 0.0170

Full activity End 0.3863 0.0307

Full activity Overall 0.4150 0.0388

Background Beoinnina -0.0003 0

Background End 0.0003 7.25871E-05

Background Overall 0.0000 0.000299284

Positive Beoinnino 0.2545 0.0026

Positive End 0.2308 0.0001

Positive Overall 0.2427 0.0138

Negative Beoinning 0.4170 0.0302

Negative End 0.3751 0.0624

Neaative Overall 0.3961 0.0468

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chern 8 1 1 1.00E-04 -4.00 0.1037
Ref Chern 8 1 2 1.00E-04 -4.00 0.1010
Ref Chern 8 1 3 1.00E-04 -4.00 0.0936
ReI Chern 8 2 1 1.00E-05 -5.00 0.0984
ReI Chern 8 2 2 1.00E-05 -5.00 0.1079
ReI Chern 8 2 3 1.00E-05 -5.00 0.1037
ReI Chern 8 3 1 5.00E-06 -5.30 0.1481
ReI Chern 8 3 2 5.00E-06 -5.30 0.1569
ReI Chern 8 3 3 5.00E-06 -5.30 0.1514
ReI Chern 8 4 1 2.50E-06 -5.60 0.2060
ReI Chern 8 4 2 2.50E-06 -5.60 0.2336
Ref Chern 8 4 3 2.50E-06 -5.60 0.2188
ReI Chern 8 5 1 1.00E-06 -6.00 0.2928
ReI Chern 8 5 2 1.00E-06 -6.00 0.3099
ReI Chern 8 5 3 1.00E-06 -6.00 0.2753
ReI Chern 8 6 1 5.00E-07 -6.30 0.3593
Ref Chern 8 6 2 5.00E-07 -6.30 0.3066
ReI Chern 8 6 3 5.00E-07 -6.30 0.3179
ReI Chern 8 7 1 1.00E-07 -7.00 0.4140
ReI Chern 8 7 2 1.00E-07 -7.00 0.3841
ReI Chern 8 7 3 1.00E-07 -7.00 0.3907
ReI Chern 8 8 1 1.00E-08 -8.00 0.3769
ReI Chern 8 8 2 1.00E-08 -8.00 0.3621
Ref Chern 8 8 3 1.00E-08 -8.00 0.3841

CYN-Rep3-RTI-WA417 - TK4-11345-20.xls
Results Summary

Microsome
8 type Recombinant Microsome 10 11345-10 Technician 10

Percent 01 control values
Log(test I Renlicate

Level substancel I 1 I 2 I 3
1 -4.00 24.98 24.33 22.57
2 -5.00 23.72 26.00 24.99
3 -5.30 35.69 37.80 36.48
4 -5.60 49.65 56.29 52.73
5 -6.00 70.55 74.68 66.35
6 -6.30 86.59 73.87 76.60
7 -7.00 99.75 92.56 94.15
8 -8.00 90.82 87.26 92.56

11/8/2005
9:57 AM

D-161

Replicate
2 #

Page 7 017



Aromatase Assay Spreadsheet

Test
Assay Date 8/31/2005 Chemical

Technician
ID Replicate #

CYN-Rep4-RTI-W A417 - TK4-11345-21.xls
Title page

# Concentrations
tested

Microsome pe

11/8/2005; 10:45 AM

D-162

Microsome

Page 1 of 7



Aliquot #
1

2
3
4
5

DPM/Aliq.
DPM/g
soln.
1596816
1647424
1732280
1700561
1623846

Average DPM/g soln
SD
CV

1660185
55513

3.34

0.748

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

ASDN solution

Stock
Dilution A

Dilution B

¡.Ci/g soln

mg ASDN total volume
added

dilution
factor (ASDN) in solution (¡.g/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.

8.1336 9

4.5875 9

0.575299 ug/g

Calculation of Substrate Solution Specific Activity

1) Calculate /1g (3H)ASDN/g soln = 0.00847 /1g/g soln.
¡.g/g soln.

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

0.748

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3HIASDN/g soln.

0.575299 + 0.00847
0.583764 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.281 ~iCi/~ig ASDN

814502 dom/nmol

CYN-Rep4-RTI-W A417 - TK4-11345-21.xls;
Substrate Specific Activity

11/8/2005;
10:45 AM

D-163
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Test
Assay Date 8/31/2005 Chemical 10 Ref Chem 8

i-echnician
10

# Concentrations
tested 8

2 Replicate # 4 Microsome tvoe 11345-10
Protein stock (mg Total volume of

Standards:
iD

Samples: 11540-6A 11540'6B
0.325 0.142
0.326 0.136

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

250 200 200 0.00025 200 0.0506 0.486 0.378 0.0492 m,b 0.139 -0.003
125 0.00013 200 0.0253 0.321 0.212 0.0263 semi seb 0.007 0.001
50 200 0.00005 200 0.0101 0.225 0.116 0.0129 ,2, se, 0.990 0.002
25 0.00003 200 0.0051 0.176 0.067 0.0061 F, df 402 4
10 0.00001 200 0.0020 0.136 0.028 0.0007 SSreg. SSresld 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.123 0.015 -0.0011

Regression results are calculated using the function
Blank 0.109 r'= 0.990 LlNEST

m= 0.139
b= -0.003

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

A,~ Aadj. measured ~SOMES prep. (¡L) (~L) Prep. average mg/m L known QC Concentration

11540-6A 0.325 0.216 0.027 200 0.134 0.134
11540-6A 0.326 0.217 0.027 200 0.135
11540-6A
11540-6B 0.142 0.033 0.001 200 0.007 0.005
11540-6B 0.136 0.027 0.001 200 0.003
11540-6B

11345-211 0.133 0.024 0.000 200 0.7 1.5
11345-211 0.135 0.026 0.001 200 1.5
11345-211 0.137 0.028 0.001 200 2.4

CYN-Rep4-RTI-WA417-TK4-11345-21.xls:
Protein - 6 point curve

11/8/2005;
10:45 AM 3017

D-164



Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Technician
ID

Test
Assay Date 8/31/2005 ChemicallD Ref Chem 8

4 Microsome tvoe Recombinant Microsome ID

ID

2 Replicate #

# Concentrations
tested 8

Standards:

Samples:

200
100

200
100
40
20

Final
volume of

Std mg Protein

per~L
200 0.00025

200 0.00013

1000 0.00005

1000 0.00003

1000 0.00001

1000 0.00001

CYN-Rep4-RTI-WA417-TK4-11345-21.xls;
Protein - 5 point curve

~L Standard

Used
200
200

200
200
200
200

mg Protein A,.. Aadj Curve
Measured Output Variables Regression results

0.0506 0.486 0.378 0.0442 m,b 0.122 -0.002
0.0253 0.321 0.212 0.0240 sem. S8b 0.011 0.001
0.0101 0.225 0.116 0.0122 r, se, 0.977 0.002
0.0051 0.176 0.067 0.0062 F, df 125 3
0.0020 0.136 0.028 0.0014 SSreg,SSresid 0.000 0.000
0.0010 0.123 0.015 -0.0002

Regression results are calculated using the function
r= 0.977 LI NEST
m= 0.122
b= -0.002

81ank 0.109

mg protein/mL
Prep.

0.122
0.123

average mg/mL known QC Concentration

0.123

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

A,.. Aadj. measured ~SOMES prep. (¡L) (¡L)
11540-6A 0.325 0.216 0.024 200
11540-6A 0.326 0.217 0.025 200
11540-6A
11540-68 0.142 0.033 0.002 200
11540-68 0.136 0.027 0.001 200
11540-68

11345-211 0.133 0.024 0.001 200
11345-211 0.135 0.026 0.001 200
11345-211 0.137 0.028 0.001 200

0.010
0.007

0.008

3.62.9
3.6
4.4

11/8/2005;
10:45 AM 4 of7
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Chemical
8/31/2005 10 Ref Chem 8

# Concentrations
tested

Microsome
8 type Recombin~Microsome 10 11345-10 Technician 10

Replicate
2 #

NA

microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
1:7 mL total volume
10 dilution factor

Dilution B 1.5 mL microsome Dilution A used
90 mL total volume
60 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

3.6
0.00605

CYN-Rep4-RTI-WA417-TK4-11345-21.xls
Microsome & Chemical Dilutions

11/8/2005
10:45 AM Page 5 of 7
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ss Date 8/31/2005 Replicate # TestChemica!lD Ref Chern 8

SamplelD

Sarnplety
Full activi control

Replicate/Level
,

Bac roundconlrol

Positive control

Ne.ativeControl

RerChem8 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-'

6-2

..
7-1

7-2

7-3

3-1

5-2

8-3

CYN.Rep4-RTI-WA417-TK4_11345-21.XIS: Actvlty calculation

# CO'1centratìons tested

Calculate OPM in aqueous portion after exaction

Nominal total
volume (mL)

2

8 Microsome ty Recrnbinan Mlaoscme 10

OPM/mL
14946
14778
17544
17624
13264
13010
;2398
12156

42
34
56
44
34
42
68
50

9764
968
8500
850
6464
560
8312
8326

15772
155
14876
14912
12574
14310
1662
16714
4028
404
4074
39
3874
39
4232
426
3932
4008
442
442
6306
6104
658
6472
69
698
9146
9466
8572
6670
6494
8516

10534
10634
10242
10122
11050
11056
11894
11952
12336
12332
12398
12474
13600
13450
12480
12524
13556
13546
14164
14056
13914
13320
12970
12870

Ave OPMlmL
14862

17584

13137

12277

38

50

38

59

9686

8500

8547

8319

15718

1489

1342

16798

4036

4035

3905

4250

3970

4442

6205

6528

6946

9306

6621

8505

1058

10182

11053

11923

123

12436

13525

12502

13551

14110

13617

12920

Volume of sub sit ate
solution usedlasylub

(mL)

35168

26274

24554

76

100

76

118

19372

17000

17094

1663

31436

29788

26864

33596

B072

8070

7810

8500

7940

8884

12410

13056

13892

18612

17242

17010

21168

20364

22106

2384

2468

24872

27050

250

27102

2822

2723

25840

11/8/205; 10:45 AM

D-167

11345-10

Calculate % turnover

total OPM in assay lube
(lniUal)
166019

16619

16619

166019

166019

166019

16619

16619

166019

166019

166019

16619

166019

166019

166019

16619

166019

16619

16619

16619

16619

166019

166019

16619

16619

16619

166019

166019

166019

166019

16619

16619

166019

166019

16619

16619

16619

166019

166019

16619

Tecnician 10

% conversion to product
17.90

21.18

15.83

14.79

0.05

0.06

0.05

0.07

11.67

1024

10.30

10.02

18.94

17.94

16.19

20.24

4.86

4.86

4.70

5.12

4.78

5.35

7.48

7.86

8.37

11.21

10.39

10.25

12.75

12.27

13.32

14.36

14.86

14.98

16.29

15.06

16.32

17.00

16.40

15.56

Callate nmol H20 formed

T ola OPM correced for
batkground(Background

Tube)
2962

35076

26182

24462

-17

-17

26

19280

16908

17002

16546

3134

29696

26792

33504

7980

7978

7718

8408

7848

8792

12318

129

1380

18520

17150

16918

21076

20272

2214

23754

24576

24780

26958

24912

27010

28128

27142

25746

nmol~H20 formd
0.036

Volume dilute
microses

used in asay Final (protein! I Incubation
tube (mL) assay (mg/rnL) time (min)

0.003 15

0.0431 0.003 15

0.0321

0.0300

0.00

0.000

0.0000

0.0000

00237

0.0208

0.0209

0.0203

0.0385

00365

0.0329

0.0411

0.0098

0.0098

0.0095

0.0103

0.0096

0.0106

0.0151

0.0159

0.0169

0.0227

0.0211

0.0208

0.0259

0.0249

0.0270

0.0292

0.0302

0.030

0.0331

0.0306

0.0332

0.0345

0.033

0.0316

Aromatase activity (nmo
estrogenforrnedmg

proteinlmln
0.4009

0.4745

0.3542

0.339

"(.0002

0.0001

-0.0002

0.0003

0.268

02287

0.2300

0.2238

0.4240

0.4017

0.3624

0.4533

0.1080

0.1079

0.1044

0.1137

0.1062

0.1189

0.1666

0.1754

0.1867

0.2505

0.2320

0.2289

0.2851

0.2742

0.2978

0.3214

0.3325

0.3352

0.367

0.3370

0.3654

0.385

0.3672

0.3483

60f7



Assa Date

Test Chemical
8/31/2005 ID Ref Chern 8 # Concentrations tested

4

Control Type Portion Average SD

Full activity Beoinning 0.4377 0.0521

Full activitv End 0.3426 0.0166

Full actvity Overall 0.3901 0.0633

Background Beoinnino -0.0001 0.000229587

Background End 0.0001 0.000401777

Background Overall 0.0000 0.000276261

Positive Beoinnino 0.2448 0.0227

Positive End 0.2269 0.0044

Positive Overall 0.2358 0.0169

Negative Beainnina 0.4129 0.0158

Negative End 0.4079 0.0642

Neaative Overall 0.4104 0.0383

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chern 8 1 1 1.00E-04 -4.00 0.1080
Ref Chern 8 1 2 1.00E-04 -4.00 0.1079
Ref Chern 8 1 3 1.00E-04 -4.00 0.1044
Ref Chern 8 2 1 1.00E-05 -5.00 0.1137
Ref Chern 8 2 2 1.00E-05 -5.00 0.1062
Ref Chern 8 2 3 1.00E-05 -5.00 0.1189
Ref Chern 8 3 1 5.00E-06 -5.30 0.1666
Ref Chern 8 3 2 5.00E-06 -5.30 0.1754
Ref Chern 8 3 3 5.00E-06 -5.30 0.1867
Ref Chern 8 4 1 2.50E-06 -5.60 0.2505
Ref Chern 8 4 2 2.50E-06 -5.60 0.2320
Ref Chern 8 4 3 2.50E-06 -5.60 0.2289
Ref Chern 8 5 1 1.00E-06 -6.00 0.2851
Ref Chern 8 5 2 1.00E-06 -6.00 0.2742
Ref Chern 8 5 3 1.00E-06 -6.00 0.2978
Ref Chern 8 6 1 5.00E-07 -6.30 0.3214
Ref Chern 8 6 2 5.00E-07 -6.30 0.3325
Ref Chern 8 6 3 5.00E-07 -6.30 0.3352
Ref Chern 8 7 1 1.00E-07 -7.00 0.3647
Ref Chern 8 7 2 1.00E-07 -7.00 0.3370
Ref Chern 8 7 3 1.00E-07 -7.00 0.3654
Ref Chern 8 8 1 1.00E-08 -8.00 0.3805
Ref Chern 8 8 2 1.00E-08 -8.00 0.3672
Ref Chern 8 8 3 1.00E-08 -8.00 0.3483

CYN-Rep4-RTI-WA417 - TK4-11345-21.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test I Reolicate

Level substancel I 1 I 2 3
1 -4.00 27.67 27.66 26.76
2 -5.00 29.15 27.21 30.49
3 -5.30 42.71 44.95 47.85
4 -5.60 64.22 59.47 58.66
5 -6.00 73.08 70.30 76.34
6 -6.30 82.37 85.22 85.93
7 -7.00 93.48 86.39 93.66
8 -8.00 97.54 94.12 89.28

11/8/2005
10:45 AM

D-168

Replicate
2 #

Page 70f7



Aromatase Assay Spreadsheet

Assay Date

Test # Concentrations
ChemicallD Ref Chem 9 tested 8

Technician
ID 2 Replicate # 1 Microsome type -

. .- -- --
Microsome IU i

DCF-Rep1-RTI-WA417- TK4-11345-22.xls
Title page 11/8/2005; 10:56 AM Page 1 of 7

D-169



Aliquot #
1

2
3
4
5

Weight of
aliquot DPM/Aliq.

DPM/g
soln.
1618454
1630718
1704742
1552613
1648878

Average DPM/g soln
SD
CV

1631081
54908

3.37

0.735

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

ASDN solution
Stock
Dilution A

Dilution B

¡.Ci/g soln

mg ASDN total volume
added

dilution
factor rASDNl in solution (i.lg/mL)

1000.00
1000
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

88 9

59 9

0.562386 gIg

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g r3H1ASDN/g soln = 0.00832 ¡.glg soln.
¡.glg soln.

a. ¡.Ci/g soln

b. Specific activity of r3H1ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln

0.735

286.4

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln + ¡.g r3H1ASDN/g soln.

3) Calculate Solution Specific Activity

0.562386 + 0.00832
= 0.570703 ¡.g ASDN/g soln.

= (¡.Ci/g soln.)/(¡.g ASDN/g soln)
= 1.287 ~iCi/~ig ASDN

818537 dpm/nmol

DCF-Rep1-RTI-WA417 -TK4-11345-22.xls;
Substrate Specific Activity

11/8/2005;
10:56 AM

D-170
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Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Technician
ID

Test
Assay Date 9/8/2005 Chemical ID Ref Chem 9 8

Standards:

Samples:

200
100

200
100
40
20

Final
volume of

Std mg Protein

per~L
200 0.00026

200 0.00013

1000 0.00005

toOO 0.00003
1000 0.00001

10DD 0.00001

# Concentrations
tested

~L Standard

Used
200
200

200
200
200
200

Blank 0.117

A,~ AadJ.

11540-6A 0.369 0.252
11540-6A 0.371 0.254
11540-6A
11540-6B 0.144 0.027
11540-6B 0.145 0.028
11540-6B
11540-516 0.190 0.073
11540-516 0.192 0.075
11540-516 0.198 0.081
11345-22H 0.363 0.246
11345-22H 0.366 0.249
11345-22H 0.370 0.253
11345-221 0.149 0.032
11345-221 0.145 0.028
11345-221 0.156 0.039

DCF-Rep1-RTI-WA417-TK4-11345-22.xls;
Protein - 6 point curve

mg Protein
Measured

0.0516
0.0258

0.0103
0.0052
0.0021

0.0010

A,~

0.574
0.388

0.250
0.186
0.147
0.130

0.457
0.272

0.133
0.070
0.030
0.013

r'= 0.989
0.114
-0.002

m=
b=

mg protein
measured

~L diluted Vol usome
~SOMES prep. (¡L)

200
200

Final vol.
Diluted usomes

(¡L)
0.026
0.026

0.001 200
0.001 200

0.006 200
0.006 200
0.007 200
0.026 200
0.026 200
0.026 200
0.001 200
0.001 200
0.002 200

1118/2005;
10:56 AM

D-171

A"J Curve
Output
0.0495
0.0284

0.0127
0.0055
0.0009
-0.0009

SSreg.SSrClsid

Variables
m, b

S8m. S8b

r', se,
F, df

mg protein/mL
Prep.

0.131
0.132

0.114
0.006

0.989
347

0.002

Regression results
-0.002
0.001

0.002
4

0.000

Regression results are calculated using the function
L1NEST

average mg/m L known QC Concentration

0.132

0.003 0.004
0.004

9.4 10.0
9.8
10.9
6.4 6.5
6.5
6.6
3.6 4.0
2.3
6.0

30f7



Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Final
volume of

Std

200
100

200
100

Technician
ID

Test
ssay Date 9/8/2005 ChemicallD Ref Chem 9 8

Standards:

Samples:

200
200

1000

1000
1000
1000

mg Protein
per~L

0.00026
0.00013

0.00005
0.00003
0.00001
0.00001

# Concentrations
tested

11345-10
Protein stock (mg Total volume of

BSA)
25.8

Protein stock ID

~L Standard

Used
200
200

200
200
200
200

mg Protein A,~ Aadj Curve
Measured Output Variables Regression results

0.0516 0.574 0.457 0.0429 m,b 0.096 -0.001
0.0258 0.388 0.272 0.0251 sem. seb 0.005 0.001
0.0103 0.250 0.133 0.0117 (l, sey 0.992 0.001
0.0052 0.186 0.070 0.0056 F, df 352 3
0.0021 0.147 0.030 0.0018 SSreg. sSresid 0.000 0.000
0.0010 0.130 0.013 0.0002

Regression results are calculated using the funclion
(l= 0.992 L1NEST
m= 0.096
b= -0.001

Biank 0.117

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

A~ Aadj, measured ~SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.369 0.252 0.023 200 0.116 0.117
11540-6A 0.371 0.254 0.023 200 0.117
11540-6A
11540-6B 0.144 0.027 0.002 200 0.008 0.008
11540-6B 0.145 0.028 0.002 200 0.008
11540-66

11540-516 0.190 0.073 0.006 200 9.5 10.1
11540-516 0.192 0.075 0.006 200 9.9
11540-516 0.198 0.081 0.007 200 10.8
11345-22H 0.363 0.246 0.023 200 5.7 5.7
11345-22H 0.366 0.249 0.023 200 5.7
11345-22H 0.370 0.253 0.023 200 5.8
11345-221 0.149 0.032 0.002 200 6.0 6.3
11345-221 0.145 0.028 0.002 200 4.9
11345-221 0.156 0.039 0.003 200 8.1

DCF-Rep1-RTI-WA417 - TK4-11345-22.xls;
Protein - 5 point curve

11/8/2005;
10:56 AM 4 of7
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Chemical
9/8/2005 ID Ref Chem 9

# Concentrations
tested

Microsome
8 type RecombinE Microsome ID 11345-10 Technician ID

Replicate
2 #

Microsome Dilution Details

Dilution A 0.J7 mL microsome Stock used

8:5 mL total volume
50 dilution factor

Dilution B 7 mL microsome Dilution A used
84 mL total volume
12 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

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

6.3
0.010561

DCF-Rep1-RTt-WA417-TK4-11345-22.xls
Microsome & Chemical Dilutions

11/8/2005
10:56 AM Page 5 of 7
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ssa Date
Replicte # 

Sample type
Fullactiv¡ control

Bac round control

PosiUvecontrl

N ativeConlroi

RefChem9

9/8/2005

SamplelD

Replicatelevel
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

5-1

5-2

5-3

7-1

7-2

7-3

8-1

8-2

8-3

OCF-Rep 1-RTI-WA417 - TK4.11345-22.,ds; Activity calculatin

Test Chemical 10 RefChem9 #Concenlrationstested

Calculate OPM In aqueous portion afer extaction

Nominal total
volume (mL)

2

8 Microsome type Recombinan Microsome 10

OPM/mL
1882
18370
19792
19232
16540
16014
17210
1756

34
38"
44
26
26
34
52

10752
10672
998

10094
11096
10958
10618
10718
17376
17486
17382
17802
1598
15286
18424
18566

460
468
39
438
'28
442

4464
44
392
4034
4218
4158

1499
1466
14410
14232
13218
13486
16100
16402
1654
18664
18048
18098
16530
16532
17414
17508
164
168
18152
1798
17122
17320
1759
17528
19006
19380
16874
1622
17170
17110
16252
16486
16900
1862
17012
17060

Ave OPMlmL
18626

19512

16277

17387

36

47

26

43

10712

10046

11027

1066

17431

17592

16127

18495

479

417

435

4447

4008

4188

14829

14321

13352

16251

16599

18073

16531

17461

16687

160.38

17221

17563

19193

16548

17140

1639

16796

17036

39024

32554

34774

72

94

52

56

21424

20092

22064

2133

34862

35184

32254

3699

958

834

870

8894

8016

8376

2958

28642

26704

32502

33198

36146

33
34922

33374

36136

34442

35126

38
33096

34280

3273

33592

34072

111812005; 10:56AM

D-174

11345-10

Calculate % timover

total DPM In assay tube
(initial)
163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

TeàiniciailD

% conversÎon to prouct
22.84

23.93

19.96

21.32

0.04

0.06

0.03

0.05

13.13

12.32

13.52

13.08

2137

21.57

19.77

22.68

0.59

0.51

0.53

5.45

4.91

5.14

18.18

17.56

16.37

19.93

20.35

22.16

20.27

21.41

20.46

22.15

21.12

21.54

2353

20.29

21.02

20.07

20.59

20.89

Caleulaterirnol H20formed

Tolal OPM correcte for
backgrourid (Background

Tube)
37176

38948

32478

3459

-4

18

-24

10

21348

2016

21978

2126

34786

35108

32178

36914

88

758

79

8818

7940

8300

29582

28566

2628

32426

33122

3670

326
34846

33298

3660

34366

35050

3810

33020

34204

3262

33516

336

rimoi3H20formed
0.0454

Volume dilute
microsomes

usedlriassay Firiallprotenjl Incubation
tibe (mL) assay (mg/mL) time (miri)

0.005

0.0476 0.005

0.0397 0.00515
0.0424

0.0000

0.0000

0.000

0.0000

0.0261

0.0245

0.0269

0.0260

0.0425

0.0429

0.0393

0.0451

0.0011

0.0009

0.0010

0.0108

0.0097

0.0101

0.0361

0.0349

0.0325

0.0396

0.045

0.0441

0.0403

0.0426

0.0407

0.0441

0.0420

0.0428

0.0468

0.0403

0.0418

0.0399

0.0409

0.0415

Aromatase acliity (nmo
estrogen formedmg

plotein/min
0.2867

0_3004

0.2505

0.2676

00000

0.0001

.0.0002

0.0001

0.1646

0.154

0.1695

0.1640

0.26

0.2708

0.2482

0.2647

0.0068

0.0058

0.0061

0.0680

0.0612

0.060

0.2281

0.223

0.2054

02501

0.2554

0.2782

0.2544

0.2687

0.2568

0.2781

0.2650

0.2703

0.2955

0.2547

0.2638

0.2519

02585

0.2622

6or7



Assa Date

Test Chemical
9/8/2005 ID Ref Chern 9 # Concentrations tested

Replicate
2 #

Control Type Portion Average SD

Full activity Beginnina 0.2935 0.0097

Full activitv End 0.2590 0.0121

Full activity Overall 0.2763 0.0218

Background Beginning 0.0001 0.000119975

BaCkground End -0.0001 0.000185416

Background Overall 0.0000 0.000141928

Positive Beginning 0.1595 0.0073

Positive End 0.1667 0.0039

Positive Overall 0.1631 0.0063

Negative Beginning 0.2695 0.0018

Negative End 0.2664 0.0258

Neaative Overall 0.2680 0.0151

Test Substance Level Replicate ltest substance) M Logltest substance) Activity
Ref Chern 9 1 1 1.00E-03 -3.00 0.0068
Ref Chern 9 1 2 1.00E-03 -3.00 0.0058
Ref Chern 9 1 3 1.00E-03 -3.00 0.0061
Ref Chern 9 2 1 1.00E-04 -4.00 0.0680
Ref Chern 9 2 2 1.00E-04 -4.00 0.0612
Ref Chern 9 2 3 1.00E-04 -4.00 0.0640
Ref Chern 9 3 1 1.00E-05 -5.00 0.2281
Ref Chern 9 3 2 1.00E-05 -5.00 0.2203
Ref Chern 9 3 3 1.00E-05 -5.00 0.2054
Ref Chern 9 4 1 1.00E-06 -6.00 0.2501
Ref Chern 9 4 2 1.00E-06 -6.00 0.2554
Ref Chern 9 4 3 1.00E-06 -6.00 0.2782
Ref Chern 9 5 1 1.00E-07 -7.00 0.2544
Ref Chern 9 5 2 1.00E-07 -7.00 0.2687
Ref Chern 9 5 3 1.00E-07 -7.00 0.2568
Ref Chern 9 6 1 1.00E-08 -8.00 0.2781
Ref Chern 9 6 2 1.00E-08 -8.00 0.2650
Ref Chern 9 6 3 1.0E-08 -8.00 0.2703
Ref Chern 9 7 1 1.00E-09 -9.00 0.2955
Ref Chern 9 7 2 1.00E-09 -9.00 0.2547
Ref Chern 9 7 3 1.0E-09 -9.00 0.2638
Ref Chern 9 8 1 1.00E-10 -10.00 0.2519
Ref Chern 9 8 2 1.00E-10 -10.00 0.2585
Ref Chern 9 8 3 1.00E-10 -10.00 0.2622

DCF-Rep1-RTI-WA417-TK4-11345-22.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test I Reolicate

Level substancel I 1 I 2 I 3
1 -3.00 2.46 2.12 2.22
2 -4.00 24.61 22.16 23.17
3 -5.00 82.57 79.74 74.33
4 -6.00 90.51 92.45 100.68
5 -7.00 92.08 97.27 92.95
6 -8.00 100.66 95.93 97.84
7 -9.00 106.94 92.17 95.48
8 -10.00 91.17 93.55 94.89

11/8/2005
10:56 AM

D-175

Page 7 of7



Aromatase Assay Spreadsheet

Test
Assay Date 9/13/2005 Chemical

# Concentrations
tested

TechnicianID Replicate # 2

DCF-Rep2-RTI-WA417- TK4-11345-23.xls
Title page 1118/2005; 11 :03 AM Page 1 of 7

D-176



Aliquot #
1

2
3
4
5

DPM/Aliq.
DPM/g
soln.
1601173
1596784
1709798
1691400
1705854

Average DPM/g soln
SD
CV

1661002
57053

3.43

0.748

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

ASDN solution

Stock
Dilution A

Dilution B

i-Ci/g soln

mg ASDN total volume
added

dilution
factor (ASDNI in solution (i-g/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

9
0.568224 i-g/g

Calculation of Substrate Solution Specific Activity

1) Calculate i-g (3HIASDN/g soln. = 0.00847 i-g/g soln.

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

0.748

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. + i-g (3HIASDN/g soln.

0.568224 + 0.00847
0.576693 i-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i-Ci/g soln.)/(i-g ASDN/g soln.)
= 1.297 i-Ci/~ig ASDN

824894 dpm/nmol

DCF-Rep2-RTI-WA417-TK4-11345-23.xls;
Substrate Specific Activity

11/8/2005;
11:03AM

D-177
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Test
ssay Date 911312005 ChemicallD Ref Chem 9

# Concentrations
tested 8

echnician
ID 2 Replicate # 2 Microsome t e Recombinant

Samples:

§
0.132

11345-10
Protein stock (mg Total volume of

stock (mL)Standards:
100

Protein stock ID
11540-53

0.130

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

250 200 200 0.00026 200 0.0518 0.544 0.426 0.0488 m, b 0.120 -0.002
125 100 200 0.00013 200 0.0259 0.384 0.266 0.0297 sem, seb 0.008 0.002
50 200 1000 0.00005 200 0.0104 0.242 0.123 0.0127 r', sey 0.982 0.003
25 100 1000 0.00003 200 0.0052 0.181 0.062 0.0054 F, df 221 4
10 40 1000 0.00001 200 0.0021 0.140 0.021 0.0005 SSregl SSresid 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.129 0.011 -0.0008

Regression results are calculated using the function
Blank 0.119 r'= 0.982 L1NEST

m= 0.120
b= -0.002

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

A,~ Aadj. measured ~SOMES prep. (¡L) (~L) Prep. average mglmL known QC Concentration
11540-6A 0.354 0.235 0.026 200 1 0.130 0.127
11540-6A 0.342 0.223 0.025 200 0.123
11540-6A
11540-6B 0.129 0.010 -0.001 200 -0.004 0.000
11540-6B 0.142 0.023 0.001 200 0.004
11540-6B

11540-53B 0.194 0.075 0.007 200 11.2 11.6
11540-53B 0.205 0.086 0.008 200 13.3
11540-53B 0.190 0.071 0.006 200 10.4
11345-23H 0.346 0.227 0.025 200 6.3 6.5
11345-23H 0.360 0.241 0.027 200 6.7
11345-23H 0.354 0.235 0.026 200 6.5
11345-23i 0.188 0.069 0.006 200 18.8 18.5
11345-231 0.185 0.066 0.006 200 17.7
11345-231 0.189 0.070 0.006 200 19.1

DCF-Rep2-RTI-WA417 - TK4-11345-23.xls;
Protein - 6 point curve

111812005;
11:03AM 3017

D-178



Test
ssay Date 9/13/2005 Chemical 10 Ref Chem 9

# Concentrations
tested 8

echnician
10

Standards:

Microsome 10 11345-10

Protein stock (mg Total volume of
8SA)
25.9

10

Samples:

Standard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard

per~L Used
250 200 0.00026 200
125 100 0.00013 200
50 200 0.00005 200
25 100 0.00003 200
10 40 0.00001 200
5 20 1000 0.00001 200

81ank 0.119

mg Protein A,.. A"J Curve
Measured Output Variables Regression results

0.0518 0.544 0.426 0.0409 m,b 0.097 0.000
0.0259 0.384 0.266 0.0253 sem, S8b 0.004 0.001
0.0104 0.242 0.123 0.0115 r, se, 0.995 0.001
0.0052 0.181 0.062 0.0056 F, df 548 3
0.0021 0.140 0.021 0.0016 SSreg, SSrcsid 0.000 0.000
0.0010 0.129 0.011 0.0006

Regression results are calculated uSing the function
r= 0.995 L1NEST
m= 0.097
b= 0.000

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

A.. Aadj. measured ~SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.354 0.235 0.022 200 1 0.112 0.109
11540-6A 0.342 0.223 0.021 200 0.106
11540-6A
11540-68 0.129 0.010 0.001 200 0.003 0.006
11540-68 0.142 0.023 0.002 200 0.009
11540-68

11540-538 0.194 0.075 0.007 200 11.0 11.3
11540-538 0.205 0.086 0.008 200 12.7
11540-538 0.190 0.071 0.006 200 10.3
11345-23H 0.346 0.227 0.022 200 5.4 5.6
11345-23H 0.360 0.241 0.023 200 5.7
11345-23H 0.354 0.235 0.022 200 5.6
11345-231 0.188 0.069 0.006 200 18.8 18.6
11345-231 0.185 0.066 0.006 200 17.9
11345-231 0.189 0.070 0.006 200 19.1

DCF-Rep2-RTI-WA417- TK4-11345-23.xls;
Protein - 5 point curve

11/8/2005;
11:03AM 4 of7
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Chemical
9/13/2005 ID RefChem 9

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
8.5 mL total volume
50 dilution factor

Dilution B mL microsome Dilution A used
mL total volume

12 dilution factor

Dilution C (if applicable)

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa , m /mL): 0.009302

DCF-Rep2-RTI-WA417 - TK4-11345-23.xls
Microsome & Chemical Dilutions

11/8/2005
11:03AM Page 5 of 7
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ss Dale 9/13/2005 Replicate#Test Chemical 10 Ref Chern 9

Sample 10

Samplelype
Fuilacivil control

Replicate/Level
1

Bac round control

Positive conlrol

N atieControl

Ref Chern 9 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-

5-1

6-2

6-

7-1

7-2

7-3

6-1

6-2

6-3

OCF-Rep2-RTI-WA417.TK4.11345-23.xls: Actiity caculation

#Concenlrationstested

Calculate DPM In aqueous portion afer extraction

Nominal Iota!
volume (mL)

2
A)iq Volume (mL)

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

6 Microsome ty Recomblnan Microsome 10

OPM/mL
21530
21566
20210
20266
15192
15084
18054
18276

40"
'"
54
70
66
58
56

11104
11552
10628
10682
10264
10364
11300
12142
2196
21576
20014
20166
17024
16940
21094
21394

596
558
39
410
416
4as
966
930

1324
129
1092
1010
2170
2090
22
2182
2710
2800
4354
496
5540
5552
6576
636

13778
14088
14400
14558
15006
14906
21522
21198
20082
19956
1669
17006
18940
18876
19202
19178
19050
1664
21418
21794
18882
1856
20986
2146

Ave OPMlmL
21548

20249

15138

16166

54

59

58

57

11326

10655

10314

11721

21768

20090

16982

21244

57

404

452

94'

1309

1051

2130

220.

2755

4507

.546

6461

13933

14479

14957

21360

20019

16851

189.

19190

18862

2160

18723

21236

TotalOPM
43096

Volumeofsubstatc
solution usedlassaylub

(mL)

40498

30276 OJ

36332 0.1

108

118

136

114

22656

21310

20628

2342

4353

40160

3396

42488

1154

".
90

169

2618

2102

4260

4416

5510

9014

11092

12922

2786

28958

2914

42720

40038

33702

37616

38380

37724

43212

37446

42472

11/8/2005: 11:03AM

D-181

11345-10

Calculate % turnover

iotal DPM În assay tube
(Initial)
166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

165100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

Tedinidailo

% conversion to product
25.95

24.38

18.23

21.87

0.07

0.07

0.08

0.07

13.64

12.63

12.42

14.11

26.21

24.19

20.45

25.58

0.69

0.49

0.54

1.14

1.58

1.27

2.56

266

3.32

5.43

6.68

7.78

16.78

1743

18.01

2572

24.10

20.29

22.77

23.11

22.71

26.02

22.54

25.57

Calculat nmol H20 formed

Tolal DPMcorrecdfor
background (Backgrouri

Tubes)
42977

40379

30157

36213

-11

-1

17

-5

22537

21191

2050

2323

43417

40061

33845

4236

1035

589

785

1m

2499

1983

4141

4297

531

8895

10973

12803

27747

289
29795

42601

39919

33563

37697

38261

37605

4393

37327

42353

nmoiJH20formed
0.0521

Volume dilute
microsmes

u:od in assay Final (prolein! i Incubation
tube (mL) asay (mg/mL) lime (min)
1 0.005 15

0.0490 0.005 15

0.0366 0.005 15

0.0439 0.005

0.0000 0.005

0.0000

0.0000

0.0000

0.0273

0.0257

0.0249

0.028

0.0526

0.0486

0.0410

0.0514

0.0013

0.0006

0,0010

0.0022

0.0030

0.0024

0.0050

00052

0.0065

0.0106

0.0133

0.0155

0.033

0.035

0.0361

0.0516

0.0484

0.0407

0.0457

0.0464

0.0456

0.0522

0.0453

0.0513

Aromalase activity (nmo
estgenformedmg

proteinlmin
0.3734

0.3508

0.2620

0.3146

-0,0001

0.0000

0.0001

0.0000

01958

0.1841

0.1762

0.2026

O.3n2

0.3481

0.291

0.3681

0.0090

0.0060

0.0066

0.0154

0.0217

0.0172

0.0360

0.0373

0.0468

0.0773

0.0953

0.1112

0.2411

0.2506

0.2569

0.3701

03468

0.2916

0.3275

0.3324

0.3267

0.3744

0.3243

0.3680

60f7



Assa Date

Test Chemical
9/13/2005 ID Ref Chern 9 # Concentrtions tested 2

Control Type Portion Average SD

Full activity Beoinning 0.3621 0.0160

Full activitv End 0.2883 0.0372

Full actvity Overall 0.3252 0.0486

Background BeQinninQ -0.0001 6.14356E-05

Background End 0.0001 0.000135158

Background Overall 0.0000 0.000104741

Positive Beainnino 0.1900 0.0083

Positive End 0.1904 0.0173

Positive Overall 0.1902 0.0111

Negative Beainnina 0.3626 0.0206

Negative End 0.3311 0.0524

NeQative Overall 0.3469 0.0373

Test Substance Level Replicate (test substance) M Log(test substance) Actvity
Ref Chern 9 1 1 1.00E-03 -3.00 0.0090
Ref Chern 9 1 2 1.00E-03 -3.00 0.0060
Ref Chern 9 1 3 1.00E-03 -3.00 0.0068
Ref Chern 9 2 1 5.00E-04 -3.30 0.0154
Ref Chern 9 2 2 5.00E-04 -3.30 0.0217
Ref Chern 9 2 3 5.00E-04 -3.30 0.0172
Ref Chern 9 3 1 2.50E-04 -3.60 0.0360
Ref Chern 9 3 2 2.50E-04 -3.60 0.0373
Ref Chern 9 3 3 2.50E-04 -3.60 0.0468
Ref Chern 9 4 1 1.00E-04 -4.00 0.0773
Ref Chern 9 4 2 1.00E-04 -4.00 0.0953
Ref Chern 9 4 3 1.00E-04 -4.00 0.1112
Ref Chern 9 5 1 1.00E-05 -5.00 0.2411
Ref Chern 9 5 2 1.00E-05 -5.00 0.2506
Ref Chern 9 5 3 1.00E-05 -5.00 0.2589
Ref Chern 9 6 1 1.00E-06 -6.00 0.3701
Ref Chern 9 6 2 1.00E-06 -6.00 0.3468
Ref Chern 9 6 3 1.00E-06 -6.00 0.2918
Ref Chern 9 7 1 1.00E-07 -7.00 0.3275
Ref Chern 9 7 2 1.00E-07 -7.00 0.3324
Ref Chern 9 7 3 1.00E-07 -7.00 0.3267
Ref Chern 9 8 1 1.00E-08 -8.00 0.3744
Ref Chern 9 8 2 1.00E-08 -8.00 0.3243
Ref Chern 9 8 3 1.00E-08 -8.00 0.3680

DCF-Rep2-RTI-WA417 - TK4-11345-23.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test I Renlicate

Level substancel I 1 I 2 I 3
1 -3.00 2.7 1.84 2.10
2 -3.30 4.75 6.68 5.30
3 -3.60 11.06 11.48 14.40
4 -4.00 23.76 29.31 34.20
5 -5.00 74.13 77.04 79.60
6 -6.00 113.81 106.65 89.72
7 -7.00 100.71 102.22 100.46
8 -8.00 115.12 99.72 113.15

11/8/2005
11:03AM

D-182

Replicate
2 #

Page 7 of7



Assay Date

Technician
ID

Aromatase Assay Spreadsheet

Test # Concentrations
ChemicallD Ref Chem 9 tested

Replicate # Microsome type

DCF-Rep3-RTI-WA417- TK4-11345-24.xls
Title page 11/8/2005; 11 :05 AM

D-183

Page 1 of 7



Aliquot #
1

2
3
4
5

Weight of
aliquot (g) DPM/Aliq.

DPM/g
soln.
1494495
1489594
1626985
1715050
1648939

Average DPM/g soln
SD
CV

¡.Ci/g soln

1595013
99444

6.23

0.718

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

ASDN solution

Stock
Dilution A

Dilution 8

iASDNI in solution (¡.g/mL)
1020.00

10.20
1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution

Total 9 substrate solution

Mass of dilution 8 used in substrate prep

Concentration of nonradiolabeled ASDN in substrate soln.

mg ASDN total volume
added

dilution
factor

9
0.575016 gIg

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g i3HIASDN/g soln. = 0.00813 ¡.g/g soln
¡¡gIg soln.

a. ¡.Ci/g soln

b. Specific activity of i3HIASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

0.718
- - --

286.4

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln + ¡.g i3HIASDN/g soln.

= 0.575016 + 0.00813
0.583149 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.232 ¡.Ci/¡.g ASDN

783353 dpm/nmol

DCF-Rep3-RTI-WA417 - TK4-11345-24.xls;
Substrate Specific Activity

11/8/2005;
11 :05 AM

D-184
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Test
iAssay Date 9/15/2005 ChemicallD Ref Chern 9

# Concentrations
tested 8

Technician
ID 2 Replicate # 3 Microsome tvne Recombinant Microsome ID

Standards:

Samples:

Standard
concentration

(mg/mL)

Final
volume of

Std mg Protein

per~L
200 0.00026

200 0.00013

1000 0.00005

1000 0.00003

1000 0.00001

1000 0.00001

Volume of
stock used ~L Standard

Used
200
200

200
200
200
200

mg Protein
Measured

0.0510
0.0255

0.0102
0.0051
0.0020
0.0010

A,_ Aacj Curve
Output
0.0486
0.0282

0.0127
0.0059
0.0011
-0.0016

Variables
m,b

semi S8b

r", se,

F, df

Regression results
-0.002
0.002

0.003
4

0.000

250
125

50

25
10

5

200
100

200

0.549
0.376

0.245
0.187
0.146
0.123

0.433
0.260

0.129
0.071
0.030
0.007

0.118
0.007

0.985
268

0.002SSreg' sSresld
20

Regression results are calculated using the function
L1NESTr"=Blank 0.116 0.985

0.118
-0.002

m=
b=

Final vol.
Diluted usomes

(¡L)

1

mg protein
measured

~L diluted Vol usome
~SOMES prep. (¡L)

200
200

mg proteinlmL
Prep.

0.131
0.127

A_ Aadj.

11540-6A 0.359 0.243
11540-6A 0.352 0.236
11540-6A
11540-6B 0.145 0.029
11540-6B 0.153 0.037
11540-6B
11540-54B 0.190 0.074
11540-54B 0.187 0.071
11540-54B 0.195 0.079
11345-24H 0.362 0.246
11345-24H 0.378 0.262
11345-24H 0.359 0.243
11345-241 0.140 0.024
11345-241 0.138 0.022
11345-241 0.140 0.024

average mg/mL known QC Concentration

0.129 0.110.026
0.025

0.001 200
0.002 200

0.005 0.007
0.010

10.0 10.2
9.5
11.0
6.6 6.8
7.1
6.6
1.1 0.9
0.4
1.1

0.006 200
0.006 200
0.007 200
0.027 200
0.028 200
0.026 200
0.000 200
0.000 200
0.000 200

DCF-Rep3-RTI-WA417- TK4-11345-24.xls:
Protein - 6 point curve

11/8/2005;
11:05AM 30f7
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Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
slack used

Test
Assay Date 9/15/2005 Chemical ID Ref Chem 9

# Concentrations
tested

Technician
ID

Protein stock ID
11540-54

Standards:
100

Samples: 11540-6A

0.359
0.352

200
100

200
100

40
20

Final
volume of

Std mg Protein

per~L
200 0.00026

200 0.00013

1000 0.00005

1000 0.00003

1000 0.00001

1000 0.00001

mg Protein A,~ A"i Curve
Measured Output Variables Regression results

0.0510 0.549 0.433 0.0417 m,b 0.099 -0.001
0.0255 0.376 0.260 0.0246 S8m. S8b 0.007 0.001
0.0102 0.245 0.129 0.0117 r", se, 0.986 0.001
0.0051 0.187 0.071 0.0060 F, df 214 3
0.0020 0.146 0.030 0.0020 SSreg' SSresid 0.000 0.000
0.0010 0.123 0.007 -0.0003

Regression results are calculated using the function
r'= 0.986 L1NEST
m= 0.099
b= -0.001

~L Standard

Used
200
200

200
200
200
200

81ank 0.116

Final vol.
mg prolein ~L diluted Vol usome Diluted usomes mg proteinlmL

A,~ Acij. measured ~SOMES prep. (¡L) (~L) Prep. average mg/mL known QC Concentration
11540-6A 0.359 0.243 0.023 200 1 0.115 0.113
11540-6A 0.352 0.236 0.022 200 1 0.111
11540-6A
11540-68 0.145 0.029 0.002 200 0.009 0.011
11540-68 0.153 0.037 0.003 200 0.013
11540-68
11540-548 0.190 0.074 0.006 200 10.1 10.2
11540-548 0.187 0.071 0.006 200 9.6
11540-548 0.195 0.079 0.007 200 10.9
11345-24H 0.362 0.246 0.023 200 5.8 5.9
11345-24H 0.378 0.262 0.025 200 6.2
11345-24H 0.359 0.243 0.023 200 5.7
11345-241 0.140 0.024 0.001 200 4.1 3.9
11345-241 0.138 0.022 0.001 200 3.5
11345-241 0.140 0.024 0.001 200 4.1

DCF-Rep3-RTI-WA417 - TK4-11345-24.xls;
Protein - 5 point curve

11/8/2005;
11:05AM 40f7
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Chemical
9/15/2005 10 Ref Chem 9

# Concentrations
tested

Microsome
8 type Recombine Microsome 10 11345-10 Technician 10

Replicate
2 #

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
8.5 mL total volume
50 dilution factor

Dilution B 7 mL microsome Dilution A used
84 mL total volume
12 dilution factor

Dilution C (if appiicable)

600 total dilution factor

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

DCF-Rep3-RTi-WA417 -TK4-11345-24.xls
Microsome & Chemical Dilutions

1118/2005
11:05 AM Page 5 of 7

D-187



ss Dale
Replicate #

9/15/2t05 TestCliemlc:IIO RefCliem9 # Concenlralions tested 8 MIcrosome tye Recimbinan Microsome 10

Sample ty
Fullacbvi cintrl

Bac round contrl

Posllivecontrol

N alive Control

RefCliem9

SampleJD

Replicateevel
,

,-,

'-2

'-3

2-'

2.2

2.3

3-'

3-2

3-3

4-'

4.2

4-3

5-,

5-2

5-

5-,

6-2

6-3

7-'

7-2

7-3

6-,

'-2

.-3

OCF-Rep3RTI-WA417 - TK4.11345-24 .xls; Activity calculation

Calculate OPM in aqueous portn afr exaction

Nominal total
volume (mL)

2
OF'mL

18714
16594
17986
17494
17020
16704
'88.
16426

32
40
.."
eo
eo
.2
48

9706
934.
9942

10182
880
8616
9238
934.

16300
'82
17492
17186
'580
15358
16680
16628

528
50'
528
512
424
410

1272
1306
1366
1340
11SO
1116
2178
2022
2060
2110
2512
253
4128
3972
4070
3982
4802
5124

1336
'50"
12342
12390
12432
12424
1598
16240
16686
16804
15262
15546
16290
16574
16198
16136
15438
15374
16752
16852
16512
1658
17754
18058

Ave OPMlmL
18654

17741

'88
16518

3õ

72

eo

84

9527

10062

8728

9292

16282

'739

15499

'6854

517

519

417

1289

'35

1146

2100

2065

2521

4049

4028

498

13225

'23'

12428

16112

1685

15404

16432

16166

15406

'882

16538

17906

Volume of substate
solulionused/assaytub

TotalDPM (mL)
37308

35462

33724

33036

72

144

'20

'2'

19054

20124

17456 0.1
18584

32564

34678

30996

33708

1034

1038

.34

2578

2706

2296

420

4170

5042

8098

8052

9926

26450

24732

24856

322

33690

30808

3288

32336

30812 0:1
33604

33076 O~ 1

35812

11181205; 11 :05 AM

D-188

11345-10

Calculat % !lmov

total OPM in assay tube
(inilial)
159501

159501

159501

159501

159.501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

Tednidan 10

Calculate nmol H20 formed

Tota OPM corecd for
bacround (Backround

% conversion to product Tubes)
23.39 37192
2225 353
21.14 33608
20.71 32920
0.05 -44
0.09 28
0.06

0.08 12
11.95 189
12.62 20008
10.94 173
11.65 18468
20.42 32448
21.74 34562
19.43 30882
21.13 3359
0.65 918
0.65 922
0.52 718
1.62 2462
1.70 2590
1.44 2180
2.63 4084
2.61 4054
3.16 4926
5.06 798
5.05 7936
6.22 9810
16.58 26
15.51 24616
15.58 24740
20.20 32106
21.12 33574
19.32 302
20.60 32746
20.27 32220
1932 30696
21.07 3388
20.74 3290
2245 3566

nmoi3H20formed
00475

0.0451 0.005

0.0429 0.005

0.0420 0.005

-0.001 0.005

0.000 0.005

0.00 0.005

0.0000 0_005

0.0242 0.005

0.0255 0.005

0.0221 0.005

0.0236

0.0414

0.041

0.039

0.0429

0.0012

0.0012

0.0009

0.0031

0.0033

0.0028

0.0052

0.0052

0.0063

0.0102

0.0101

0.0125

0.033

0.0314

0.0316

0.0410

0.0429

0.0392

0.0418

0.0411

0.0392

0.0427

0.0421

0.0456

Aromata actiity (nmo
estrogen1ormedlmg

protein/mln
0.3211

15 0.3053

0.291

0.2842

15 -0.0004

0.0002

0.0000

15 0.0001

15 0.1635

0.1727

0.1497

0.1594

0.2601

029
0.2666

0.29

0.0079

o.ooao

0.0062

0.0213

0.0224

0.0188

0.0353

0.0350

0.425

0.0689

0.0685

0.0847

0.2273

0.2125

02136

0.2n2

0.2898

0.2649

02627

02781

0.2650

0.2891

0,285

0.:5081

60f7



Assa Date
Test Chemical

9/15/2005 ID Ref Chem 9 # Concentrations tested
3

Control Type Portion Average SD

Full activity Beoinnino 0.3132 0.0111

Full activity End 0.2871 0.0042

Full activity Overall 0.3002 0.0165

Background Beginnino -0.0001 0.000439486

Background End 0.0001 4.88318E-05

Background Overall 0.0000 0.000267463

Positive Beninnino 0.1681 0.0065

Positive End 0.1546 0.0069

Positive Overall 0.1613 0.0095

Negative Beoinnino 0.2892 0.0129

Negative End 0.2783 0.0165

Negative Overall 0.2838 0.0137

Test Substance Level Replicate (test substance) M Log(test substance! Activity
Ref Chem 9 1 1 1.00E-03 -3.00 0.0079
Ref Chem 9 1 2 1.00E-03 -3.00 0.0080
Ref Chem 9 1 3 1.00E-03 -3.00 0.0062
Ref Chem 9 2 1 5.00E-04 -3.30 0.0213
Ref Chem 9 2 2 5.00E-04 -3.30 0.0224
Ref Chem 9 2 3 5.00E-04 -3.30 0.0188
Ref Chem 9 3 1 2.50E-04 -3.60 0.0353
Ref Chem 9 3 2 2.50E-04 -3.60 0.0350
Ref Chem 9 3 3 2.50E-04 -3.60 0.0425
Ref Chem 9 4 1 1.00E-04 -4.00 0.0689
Ref Chem 9 4 2 1.00E-04 -4.00 0.0685
Ref Chem 9 4 3 1.00E-04 -4.00 0.0847
Ref Chem 9 5 1 1.00E-05 -5.00 0.2273
Ref Chem 9 5 2 1.00E-05 -5.00 0.2125
Ref Chem 9 5 3 1.00E-05 -5.00 0.2136
Ref Chem 9 6 1 1.00E-06 -6.00 0.2772
Ref Chem 9 6 2 1.00E-06 -6.00 0.2898
Ref Chem 9 6 3 1.00E-06 -6.00 0.2649
Ref Chem 9 7 1 1.00E-07 -7.00 0.2827
Ref Chem 9 7 2 1.00E-07 -7.00 0.2781
Ref Chem 9 7 3 1.00E-07 -7.00 0.2650
Ref Chem 9 8 1 1.00E-08 -8.00 0.2891
Ref Chem 9 8 2 1.00E-08 -8.00 0.2845
Ref Chem 9 8 3 1.00E-08 -8.00 0.3081

DCF-Rep3-RTI-WA417 - TK4-11345-24.xls
Results Summary

Microsome
8 type Recombinant Microsome JD 11345-10 Technician ID

Percent of control values
Log¡test I Renlicate

Level substancel I 1 I 2 I 3
1 -3.00 2.64 2.65 2.06
2 -3.30 7.08 7.45 6.27
3 -3.60 11.75 11.66 14.17
4 -4.00 22.96 22.82 28.21
5 -5.00 75.73 70.79 71.15
6 -6.00 92.34 96.56 88.27
7 -7.00 94.18 92.66 88.28
8 -8.00 96.31 94.79 102.66

11/8/2005
11:05AM

D-189

Replicate
2 #
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Aromatase Assay Spreadsheet

Test # Concentrations
Assay Date 9/8/2005 Chemical I D Ref Chem 10 tested 8

Technician
ID Replicate # 1 Microsome t e

ATZ-Rep1-RTI-WA417-TK4-11345-22.xls
Title page 11/8/2005; 8:42 AM Page 1 of 7

D-190



Aliquot #
1

2
3
4
5

DPM/g
soln.
1618454
1630718
1704742
1552613
1648878

Average DPM/g soln
SD
CV

i-Ci/g soln

1631081
54908

3.37

0.735

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

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume
added

10

dilution
factor (ASDNI 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.

Calculation of Substrate Solution Specific Activity

9

9

0.562386 i-g/g

1) Calculate i-g (3HIASDN/g soln. = 0.00832 i-g/g soln.
i-g/g soln.

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

Formula=a/b*c

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

0.735

286.4

i-g ASDN/g soln.= i-g cold ASDN/g soln. + i-g rHIASDN/g soln.

= 0.562386 + 0.00832
= 0.570703 i-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i-Cilg soln.)/(i-g ASDN/g soln.)
= 1.287 i-Ci/i-g ASDN

818537 dpm/nmol

A TZ-Rep1-RTI-WA417-TK4-11345-22.xls;
Substrate Specific Activity

1118/2005;
8:42 AM

D-191
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Standard
concentration

(mg/mL)

250
125

50
25
10

5

Volume of
stock used

echnician
10

Test
~ssay Date 9/8/2005 Chemical 10 Ref Chem 10

2 Replicate #

# Concentrations
tested 8

Microsome tvne Recombinant Microsome ID

Standards:

Samples:

200
100
40
20

Final
volume of

Std mg Protein

per~L
200 0.00026

200 0.00013

1 000 0.00005
1000 0.00003

1000 0.00001

1000 0.00001

~L Standard

Used
200
200

200
200
200
200

61ank 0.117

A,~ Aadj

11540-6A 0.369 0252
11540-6A 0.371 0.254
11540-6A
11540-66 0.144 0.027
11540-66 0.145 0.028
11540-66

11540-516 0.190 0.073
11540-516 0.192 0.05
11540-516 0.198 0.081
11345-22H 0.363 0.246
11345-22H 0.366 0.249
11345-22H 0.370 0.253
11345-221 0.149 0.032
11345-221 0.145 0.028
11345-221 0.156 0.039

A TZ-Rep1-RTI-WA417- TK4-11345-22.xls;
Protein - 6 point curve

mg protein
measured

0.026
0.026

0.001 200
0.001 200

0.006 200
0.006 200
0.007 200
0.026 200
0.026 200
0.026 200
0.001 200
0.001 200
0.002 200

mg Protein
Measured

0.0516
0.0258

0.0103
0.0052
0.0021

0.0010

r'= 0.989
0.114
-0.002

m=
b=

~L diluted Vol usome
~SOMES prep. (¡L)

200
200

A,~

0.574
0.388

0.250
0.186
0.147
0.130

Final vol.
Diluted usomes

(¡L)

11/8/2005;
8:42 AM

D-192

Q

0.457
0.272

0.133
0.070
0.030
0.013

Aadj Curve
Output
0.0495
0.0284

0.0127
0.0055
0.0009
-0.0009

SSregl sSresld

Variables
m,b

sem, sab

r', sey

F, df

mg protein/mL
Prep.

0.131
0.132

10

0.114
0.006

0.989
347

0.002

Regression results
-0.002
0.001

0.002
4

0.000

Regression results are calculated using the function
L1NEST

average mg/mL known QC Concentration

0.132

0.003 0.004
0.004

9.4 10.0
9.8
10.9
6.4 6.5
6.5
6.6
3.6 4.0
2.3
6.0

3 of7



Test # Concentrations
~ssay Date 9/8/2005 Chemical ID RefChem 10 tested 8

echnlcian
ID Recombinant Microsome ID 11345-10

Protein stock (mg Total volume of
Standards: 250 § 8SA) Protein stock ID

0.584 0.1.38 25.8 1.1540.-51
0.571 0.127
0.566 0,125

Samples:

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

250 200 0.00026 200 0.0516 0.574 0.457 0.0429 m,b 0.096 -0.001
125 200 0.00013 200 0.0258 0.388 0.272 0.0251 S8m. seb 0.005 0.001
50 200 1000 0.00005 200 0.0103 0.250 0.133 0.0117 r', se, 0.992 0.001
25 100 1000 0.00003 200 0.0052 0.186 0.070 0.0056 F, df 352 3
10 40 1000 0.00001 200 0.0021 0.147 0.030 0.0018 SSregl SSresicl 0.000 0.000
5 20 1000 0.00001 200 0.0010 0.130 0.013 0.0002

Re9ression results are calculated using the function
81ank 0.117 r'= 0.992 LlNEST

m= 0.096
b= -0.001

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

A~ Aadj. measured ~SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.369 0.252 0.023 200 0.116 0.117
11540-6A 0.371 0.254 0.023 200 0.117
11540-6A
11540-68 0.144 0.027 0.002 200 0.008 0.008
11540-68 0.145 0.028 0.002 200 0.008
11540-68

11540-518 0.190 0.073 0.006 200 9.5 10.1
11540-518 0.192 0.075 0.006 200 9.9
11540-518 0.198 0.081 0.007 200 10.8
11345-22H 0.363 0.246 0.023 200 5.7 5.7
11345-22H 0.366 0.249 0.023 200 5.7
11345-22H 0.370 0.253 0.023 200 5.8
11345-221 0.149 0.032 0.002 200 6.0 6.3
11345-221 0.145 0.028 0.002 200 4.9
1 i 345-221 0.156 0.039 0.003 200 8.1

A TZ-Rep1-RTI-WA417 - TK4-11345-22.xls;
Protein - 5 point curve

11/8/2005;
8:42 AM 40f7
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Chemical
9/8/2005 ID RefChem 10

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 #

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A 0.t7 mL microsome Stock used

8)5 mL total volume
50 dilution factor

Dilution B 7 mL microsome Dilution A used
84 mL total volume
12 dilution factor

Dilution C (if applicable)

600 total dilution factor

Protein Concentration (stock microsomes, mg/mL):
Protein Concentration dilution added to assa ,m /mL : 0.010561

ATZ-Rep1-RTI-WA417-TK4-11345-22.xls
Microsome & Chemical Dilutions

11/8/2005
8:42 AM Page 5 of 7
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ssa Dale Replicate # 

Sample type
Fullactivi amlrol

Bac round contrl

Posilieconlrol

Ne ativeControl

RefChem10

9/8/2005 TestCtimicallO RefChem10

Calculate DPM in aqueous portion afer extaclinSamplelD

ReplicaieJevel
1

1-1

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-3

4-2

4-3

5-1

5-2

5-3

6-1

6-2

6-3

7-1

7-2

7-3

6-1

6-2

,-,

A TZ-Rep1-RTI-WA417. TK4-11345-22.xls; Acwity calculation

# Concentrations teste

Nominal total
volume (mL)

2

8 Microsme ty Recmbinan Microsome ID

DPMlml
18882
18370
19792
19232
16540
16014
17210
1756

34"
50
44
26
26
34
52

10752
10672
99'

10094
11096
10958
10618
10718
17376
17486
17382
17802
15968
16286
18424
1556
17094
163
16782
16974
15374
15262
17522
17434
16898
1669
17936
17480
17932
17926
16990
17146
1669
1660
17656
17504
15826
15932
17116
17310
17696
17932
18214
18130
16580
1704
16516
1659
1933
15as,
16114
16016
16542
1632
17298
17408
17556
1768
1668
169
16390
16148
15982
14794

Ave OPMlmL
1as26

19512

162n

17387

"
47

26

43

10712

10046

11027

10668

17431

17592

16127

18495

16739

16878

15318

17478

16796

1n08

17929

17068

1662

17580

15879

17213

17814

18172

16812

16557

19095

1595

16437

17353

17620

1691

16269

15388

Volume of substate
soutiOlusassaylub

Total DPM (mL)
37252

32554

39024 0.1

34774

72

94

52

'6

21424

20092

22054

21336

34862

35184

32254

3609

33478

33756

3063

34956

33592

35416

35858

34136

33284

35160

31758

3426

35628

364

33624

33114

38190

32130

32874

34706

35240

33802

32538

30776

11/8/2005; 8:42 AM
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11345-10

Calculale% tumover

total DPM in assay tube
(initial)
163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

163108

Tecnican 10

Calculate nmol H20 formed

T olal DPM corrected for
background (Backround

% conversion to product Tubes)
22.84 37176
23.93 38948
19_96 32478
21.32 34698
0.04 -4
0.06 18
0.03 -24
0.05 10
13.13 21348
1232 20016
13.52 21978
13.08 2126
21.37 34786
21.57 35108
19.77 32178
22.68 3614
20.53 33402
20.70 330
18.78 30560
21.43 34880
20.59 3316
21.71 35340
21.98 35782
20.93 34D60
20 .41 33208
21.56 35084
19.47 31682
21.11 34350
21.84 35552
22.28 3628
20.61 33548
20.30 33038
23.41 38114
19.70 32054
20.15 32798
21.28 34630
21.61 35164
20.72 33726
19.95 32462
18.87 30700

nmoi3H20 formed
0.0454

Aromalase acvity (nmo
Incubation estrogen formed/mg
lime (min) proteinfmin

0.2667

0.0476

0.0397

0.0424

0.000

0.0000

0.0000

0.0000

0.0261

0.0245

0.026

0.026

0.0425

0.0429

0.0393

0.0451

0.0408

0.0411

0.0373

0.0426

0.0409

0.042

0.0437

0.416

0.0406

0.0429

0.0387

0.0420

0.0434

0.043

0.0410

0.0404

0.0465

0.0392

0.0401

0.0423

0.0430

0.0412

0.0397

00375 0.005

0.3004

0.2505

0.2676

0.0000

0.0001

-0.0002

0.001

0.1546

0.154

0.1695

0.1640

0.2683

0.2708

0.2482

0.2647

0.2576

0.2597

0.2357

0.2690

02585

0.2726

0.2760

0,2627

0.2561

0.2706

0.2443

0.269

0.2742

0.2797

0.2587

0.2548

0.2939

0.2472

0.2529

0.2671

0.2712

0.261

0.2504

0.2368

6or7



Assa Date

Test Chemical
9/8/2005 ID Ref Chern 10 # Concentrations tested

Replicate
2 #

Control Type Portion Average SD

Full activity Beginning 0.2935 0.0097

Full activity End 0.2590 0.0121

Full activity Overall 0.2763 0.0218

Background Beainnina 0.0001 0.000119975

Background End -0.0001 0.000185416

Background Overall 0.0000 0.000141928

Positive BeQinninQ 0.1595 0.0073

Positive End 0.1667 0.0039

Positive Overall 0.1631 0.0063

Negative Beginning 0.2695 0.0018

Negative End 0.2664 0.0258

Neaative Overall 0.2680 0.0151

Test Substance Level Replicate (test substance) M Log¡test substance 1 Activity
Ref Chern 10 1 1 1.00E-03 -3.00 0.2576
Ref Chern 10 1 2 1.00E-03 -3.00 0.2597
Ref Chern 10 1 3 1.00E-03 -3.00 0.2357
Ref Chern 10 2 1 1.00E-04 -4.00 0.2690
Ref Chern 10 2 2 1.00E-04 -4.00 0.2585
Ref Chern 10 2 3 1.00E-04 -4.00 0.2726
Ref Chern 10 3 1 1.00E-05 -5.00 0.2760
Ref Chern 10 3 2 1.00E-05 -5.00 0.2627
Ref Chern 10 3 3 1.00E-05 -5.00 0.2561
Ref Chern 10 4 1 1.00E-06 -6.00 0.2706
Ref Chern 10 4 2 1.0E-06 -6.00 0.2443
Ref Chern 10 4 3 1.00E-06 -6.00 0.2649
Ref Chern 10 5 1 1.00E-07 -7.00 0.2742
Ref Chern 10 5 2 1.00E-07 -7.00 0.2797
Ref Chern 10 5 3 1.00E-07 -7.00 0.2587
Ref Chern 10 6 1 1.00E-08 -8.00 0.2548
Ref Chern 10 6 2 1.00E-08 -8.00 0.2939
Ref Chern 10 6 3 1.00E-08 -8.00 0.2472
Ref Chern 10 7 1 1.00E-09 -9.00 0.2529
Ref Chern 10 7 2 1.00E-09 -9.00 0.2671
Ref Chern 10 7 3 1.00E-09 -9.00 0.2712
Ref Chern 10 8 1 1.00E-10 -10.00 0.2601
Ref Chern 10 8 2 1.00E-10 -10.00 0.2504
Ref Chern 10 8 3 1.00E-10 -10.00 0.2368

A TZ-Rep1-RTI-WA417-TK4-11345-22.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test Replicate

Level substancel I 1 I 2 3
1 -3.00 93.24 94.01 85.30
2 -4.00 97.36 93.55 98.65
3 -5.00 99.88 95.07 92.70
4 -6.00 97.93 88.44 95.88
5 -7.00 99.24 101.24 93.64
6 -8.00 92.22 106.39 89.4
7 -9.00 91.55 96.66 98.15
8 -10.00 94.14 90.61 85.69

11/8/2005
8:42 AM

D-196
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Aromatase Assay Spreadsheet

Test
Assay Date 9/13/2005 Chemical

TechnicianID Replicate #

A TZ-Rep2-RTI-WA417 -TK4-11345-23.xls
Title page

# Concentrations
tested

Microsome t e

11/8/2005; 9:17 AM

D-197

8

Microsome

Page 1 of 7



Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

6
DPM/Aliq.

DPM/g
soln.
1601173
1596784
1709798
1691400
1705854

Average DPM/g soln
SD
CV

1661002
57053

3.43

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

total volume
(mL)

10

i-Ci/g soln

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

1010.00
10.10
1.01

o

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

9 9

0.568224 i-g/g

Calculation of Substrate Solution Specific Activitv

1) Calculate i-g (3H)ASDN/g soln. = 0.00847 i-g/g soln.
i-g/g soln.

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

Formula=a/b*c

2) Calculate total i-g ASDN/g soln

0.748
25300000

286.4

i-g ASDN/g soln.= i-g cold ASDN/g soln. + i-g (3HIASDN/g soln.

3) Calculate Solution Specific Activity

= (i-Ci/g soln.)/(i-g ASDN/g soln)
1.297 i-Ci/~ig ASDN

824894 dpm/nmol

A TZ-Rep2-RTI-W A417 - TK4-11345-23.xls;

Substrate Specific Activity

0.568224 + 0.00847
0.576693 i-g ASDN/g soln.

11/8/2005;
9:17 AM

D-198
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Test
Assay Date 9/13/2005 Chemiæl ID Ref Chem 10

# Concentrations
tested 8

echnician
ID

Standards:
ID

Samples: 11540'6A
0,354
0.342

Sta ndard Final
concentration Volume of volume of

(mg/mL) stock used Std mg Protein ~L Standard

per~L Used
250 200 200 0.00026 200
125 100 0.00013 200
50 200 0.00005 200
25 100 0.00003 200
10 1000 0.00001 200
5 tooo 0.00001 200

81ank 0.119

mg Protein A,~ AadJ Curve
Measured Output Variables Regression results

0.0518 0.544 0.426 0.0488 m,b 0.120 -0.002
0.0259 0.384 0.266 0.0297 S8m. seb 0.008 0.002
0.0104 0.242 0.123 0.0127 r", se, 0.982 0.003
0.0052 0.181 0.062 0.0054 F, df 221 4
0.0021 0.140 0.021 0.0005 55r.,g.SSresid 0.002 0.000
0.0010 0.129 0.011 -0.0008

Regression results are ælcuiated using the function
r"= 0.982 LlNEST
m= 0.120
b= -0.002

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

A,~ Aadj. measured ~SOMES prep. (¡L) (¡L) Prep. average mg/mL known QC Concentration
11540-6A 0.354 0.235 0.026 200 0.130 0.127
11540-6A 0.342 0.223 0.025 200 0.123
11540-6A
11540-68 0.129 0.010 -0.001 200 -0.004 0.000
11540-68 0.142 0.023 0.001 200 0.004
11540-68

11540-538 0.194 0.075 0.007 200 11.2 11.6
11540-538 0.205 0.086 0.008 200 13.3
11540-538 0.190 0.071 0.006 200 10.4
11345-23H 0.346 0.227 0.025 200 6.3 6.5
11345-23H 0.360 0.241 0.027 200 6.7
11345-23H 0.354 0.235 0.026 200 6.5
11345-231 0.188 0.069 0.006 200 18.8 18.5
11345-23i 0.185 0.066 0.006 200 17.7
11345-231 0.189 0.070 0.006 200 19.1

A TZ-Rep2-RTI-WA417 - TK4-11345-23.xls;
Protein - 6 point curve

11/8/2005;
9: 17 AM 3017
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Samples:

0.205
0.190 0.189

Standard Final
concentration Volume of volume of

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

250 200 200 0.00026 200 0.0518 0.544 0.426 0.0409 m.b 0.097 0.000
125 100 200 0.00013 200 0.0259 0.384 0.266 0.0253 S8mi S8b 0.004 0.001
50 200 1'000 0.00005 200 0.0104 0.242 0.123 0.0115 r. se, 0.995 0.001
25 1000 0.00003 200 0.0052 0.181 0.062 0.0056 F. df 548 3
10 1000 0.00001 200 0.0021 0.140 0.021 0.0016 SSregl SSresid 0.000 0.000
5 1000 0.00001 200 0.0010 0.129 0.011 0.0006

Regression results are calculated using the function
Blank 0.119 r= 0.995 LI NEST

m= 0.097
b= 0.000

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

A,~ A""i. measured ~SOMES prep. (¡L) (¡L) Prep. average mglmL known QC Concentration
11540-6A 0.354 0.235 0.022 200 0.112 0.109
11540-6A 0.342 0.223 0.021 200 0.106
11540-6A
11540-6B 0.129 0.010 0.001 200 0.003 0.006
11540-6B 0.142 0.023 0.002 200 0.009
11540-6B

11540-53B 0.194 0.05 0.007 200 11.0 11.3
11540-53B 0.205 0.086 0.008 200 12.7
11540-53B 0.190 0.071 0.006 200 10.3
11345-23H 0.346 0.227 0.022 200 5.4 5.6
11345-23H 0.360 0.241 0.023 200 5.7
11345-23H 0.354 0.235 0.022 200 50 5.6
11345-231 0.188 0.069 0.006 200 18.8 18.6
11345-231 0.185 0.066 0.006 200 17.9
11345-231 0.189 0.070 0.006 200 19.1

Test
ssay Date 911312005 Chemical ID Ref Chem 10

# Concentrations
tested 8

Technician
ID 2 Replicate #

Standards:

A TZ-Rep2-RTI-WA417 - TK4-11345-23.xls;
Protein - 5 point curve

111812005;
9:17 AM

D-200

100
Protein stock ID

11540-53
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Chemical
9/13/2005 ID Ref Chem 10

# Concentrations
tested

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

Replicate
2 # 2

NA

mL microsome Dilution Bused
mL total volume
dilution factor

Microsome Dilution Details

Dilution A mL microsome Stock used
mL total volume

50 dilution factor

Dilution B 7 mL microsome Dilution A used
84 mL total volume
12 dilution factor

Dilution C (if applicable)

600 total dilution factor

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

5,6
0.009302

ATZ-Rep2-RTI-WA417-TK4-11345-23.xls
Microsome & Chemical Dilutions

11/8/2005
9:17 AM Page 5 of 7

D-201



SS Dale 9/13'2005
Repllcat#

Test Chemical 10 RefChem 10

Sample ID

Sample typ
Ful1acliv cotrol

Repllcaleevel
1

Bac round control

Posilivecontrol

Ne ativeControl

RerChem10 1-1

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-3

4-~

4-2

4-3

5-1

5-2

'"
6-1

6-2

6-3

7-1

7-2

7-3

'-1

8-2

.-3

ATZ-Rlp2-RTI-WA417- TK4-11345-23.xls; Activity calculation

# Concentrations tested

Calculate DPM In aqueous porton afer extraction

Nominal tota
volume (mL)

2

8 Mlc;osome tye Recombinan Mic;osome 10

DPMlmL
21530
2156
20210
20288
15192
15084
18054
18278

40
6'
64
54
70
66
88
56

11104
11552
10628
10682
1026
10364
11300
12142
2196
21576
20014
20166
17024
16940
21094
21394
17474
17362
14932
1464
1526
14978
17074
17196
17490
17050
16602
16620
17226
16144
17660
17822
1726
1722
18032
1m.
19090
19074
18234
1782
19306
19216
18410
18822
18256
18366
18682
19014
19194
19064
17748
17466
18874
18928
1769
17948
1993
20084
1764
17604
21822
20204
21448
21492

Ave OPM'mL
21548

20249

15138

18166

54

59

6'

57

11328

10655

10314

11721

21768

20090

16982

21244

17418

14788

15122

17135

17270

16611

1665

1n41

17244

17905

19082

18030

19261

18616

18311

1888

19139

17607

18901

17822

20009

17574

21013

21470

Volume or substate
solution useassaytub

TolalOPM (mL)
43096

40498.0:1
30276

36332

118

108 0.1

136

114

22656

21310

20628

23442

43536

40180

3388

42488

3483

29576

30244

34270

34640

33222

3370

35482

348.

35810

38164

36060

38522

37232

3622

37696

38278

35214

37802

3564

40018

35148

42026

42940

11'8f2005;9:17AM

D-202

11345-10

Calculate % turnover

total DPM In assay tube
(initial)
166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

166100

Tecnician ID

Calculate nmol H20formed

Total DPMcorrectfor
backgrOlnd(Backgrounc

% coverion to product Tubes)
25.95 42S77
24.38 40379
18.23 30157
21.87 36213
0.07 -11
0.07 -1
0.08 17
0.07 -5
13.64 2257
12.83 21191
12.42 2050
14.11 2323
26.21 43417
24.19 40061
20.45 33845
25.58 423
20.97 34717
17_81 2957
18.21 30125
20.63 34151
20.79 3421
20.00 33103
20.09 33251
21.36 35363
20.76 349
21.56 3561
22.98 38045
21.71 35941
23.19 38403
22.42 37113
22.05 36503
22.69 37577
23.05 38159
21.20 35095
22.76 37683
21.46 35525
24.09 399
21.16 3529
25.30 41907
25.85 42821

nmol ~H20 formed
0.0521

0.0490

0.036

0.0439

0.0000

0.00

0.0000

0.0000

0.0273

0.0257

0.0249

0.028

0.0526

0.0486

0.0410

0.0514

0.0421

0.0357

0.0365

0.0414

0.0417

0.0401

0.0403

0.0429

0.0417

0.0433

0.0461

0.04

0.0466

00450

0.043

0.0466

0.0463

0.0425

0.0457

0.041

0.0484

0.0425

0.0508

0.0519 0.005

Aromataseactivity(nmo
estenformedmg

proteinfmin
0.3734

0.3508

02620

0.3146

-0.0001

0.0000

0.0001

0.0000

0.1958

0.1841

0.1782

0.2026

0.3772

0.3481

0_291

0.3681

0.3016

0.2559

0.2617

0297

0.2991

0.2876

0.2889

0.3072

0.296

0.3101

0.335

0.3123

0.3337

0.3224

0.3171

0.325

0.3315

0.3049

0.3274

0.3087

0.3467

0.3043

0.361

03720

60(7



Assa Date

Test Chemical
9/13/2005 ID Ref Chem 10 # Concentrations tested

2

Control Type Porton Average SD

Full activity Beoinnino 0.3621 0.0160

Full activity End 0.2883 0.0372

Full activity Overall 0.3252 0.0486

Background Beginnino -0.0001 6.14356E-05

Background End 0.0001 0.000135158

Background Overall 0.0000 0.000104741

Positive Beoinnino 0.1900 0.0083

Positive End 0.1904 0.0173

Positive Overall 0.1902 0.0111

Negative Beoinnino 0.3626 0.0206

Negative End 0.3311 0.0524

Negative Overall 0.3469 0.0373

Test Substance Level Replicate (test substance) M Log(test substance) Activity
Ref Chem 10 1 1 1.00E-03 -3.00 0.3016
RefChem 10 1 2 1.00E-03 -3.00 0.2559
Ref Chem 10 1 3 1.00E-03 -3.00 0.2617
Ref Chem 10 2 1 5.00E-04 -3.30 0.2967
Ref Chem 10 2 2 5.00E-04 -3.30 0.2991
RefChem 10 2 3 5.00E-04 -3.30 0.2876
Ref Chem 10 3 1 2.50E-04 -3.60 0.2889
Ref Chem 10 3 2 2.50E-04 -3.60 0.3072
Ref Chem 10 3 3 2.50E-04 -3.60 0.2986
Ref Chem 10 4 1 1.00E-04 -4.00 0.3101
Ref Chem 10 4 2 1.00E-04 -4.00 0.3305
Ref Chem 10 4 3 1.00E-04 -4.00 0.3123
Ref Chem 10 5 1 5.00E-05 -4.30 0.3337
Ref Chem 10 5 2 5.00E-05 -4.30 0.3224
Ref Chem 10 5 3 5.00E-05 -4.30 0.3171
Ref Chem 10 6 1 1.00E-05 -5.00 0.3265
RefChem 10 6 2 1.00E-05 -5.00 0.3315
Ref Chem 10 6 3 1.00E-05 -5.00 0.3049
Ref Chem 10 7 1 1.00E-06 -6.00 0.3274
Ref Chem 10 7 2 1.00E-06 -6.00 0.3087
Ref Chem 10 7 3 1.00E-06 -6.00 0.3467
RefChem 10 8 1 1.00E-07 -7.00 0.3043
Ref Chem 10 8 2 1.00E-07 -7.00 0.3641
Ref Chem 10 8 3 1.00E-07 -7.00 0.3720

A TZ-Rep2-RTI-WA417 - TK4-11345-23.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test I Renlicate

Level substancel I 1 I 2 I 3
1 -3.00 92.75 78.70 80.48
2 -3.30 91.24 91.96 88.4
3 -3.60 88.83 94.47 91.82
4 -4.00 95.35 101.64 96.02
5 -4.30 102.60 99.15 97.52
6 -5.00 100.39 101.94 93.76
7 -6.00 100.67 94.91 106.59
8 -7.00 93.58 111.96 114.40

11/8/2005
9:17 AM

D-203

Replicate
2 #
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Aromatase Assay Spreadsheet

Test
Assay Date 9/15/2005 Chemical

# Concentrations

tested

TechnicianID Replicate # Microsome t e

ATZ-Rep3-RTI-WA417-TK4-11345-24.xls
Title page 11/8/2005; 9:28 AM Page 1 of 7

D-204



Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

O.

DPM/Aliq.
DPM/g
soln.
1494495
1489594
1626985
1715050
1648939

Average DPM/g soln
SD
CV

i.Ci/g soln

1595013
99444

6.23

0.718

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

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume
added

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

8 9
07 9

0.575016 i.g/g

1) Calculate i-g (3H)ASDN/g soln. = 0.00813 i.g/g soln.
i.g/g soln.

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

Formula=a/b*c

2) Calculate totali-g ASDN/g soln

0.718
--

286.4

i.g ASDN/g soln= i.g cold ASDN/g soln. + i-g (3HIASDN/g soln.

= 0.575016 + 0.00813
= 0.583149 i.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i.Cilg soln.)/(i.g ASDN/g soln)
= 1.232 ~ICi/i.g ASDN

783353 dom/nmol

A TZ-Rep3-RTI-WA417 - TK4-11345-24.xls;
Substrate Specific Activity

111812005;
9:28 AM

D-205
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A TZ-Rep3-RTI-WA417- TK4-11345-24.xls;
Protein - 6 point curve

11/8/2005;
9:28 AM

D-206

3017



Standard
concentration

(mg/mL)

250
125

50

25
10

5

Volume of
stock used

Final
volume of

Std

200
100

200
100

40
20

A TZ-Rep3-RTI-WA417- TK4-11345-24.xls;
Protein - 5 point curve

Technician
ID

Test
ssay Date 9/15/2005 Chemical ID Ref Chem 10 8

Standards:

Samples:

200
200

1000
1000
1000

1000

mg Protein
per~L

0.00026
0.00013

0.00005
0.00003
0.00001
0.00001

# Concentrations
tested

~L Standard

Used
200
200

200
200
200
200

mg Protein A,_ Aadj Curve
Measured Output Variabies Regression results

0.0510 0.549 0.433 0.0417 m,b 0.099 -0.001
0.0255 0.376 0.260 0.0246 S8m, seb 0.007 0.001
0.0102 0.245 0.129 0.0117 .i, se, 0.986 0.001
0.0051 0.187 0.071 0.0060 F, df 214 3
0.0020 0.146 0.030 0.0020 SSreg, SSresid 0.000 0.000
0.0010 0.123 0.007 -0.0003

Regression results are calculated using the function
.i= 0.986 UNEST
m= 0.099
b= -0.001

81ank 0.116

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

Araw A",i. measured ~SOMES prep. (¡L) (~L) Prep. average mg/mL known QC Concentration
11540-6A 0.359 0.243 0.023 200 0.115 0.113
11540-6A 0.352 0.236 0.022 200 0.111
11540-6A
11540-68 0.145 0.029 0.002 200 0.009 0.011
11540-68 0.153 0.037 0.003 200 0.013
11540-68

11540-548 0.190 0.074 0.006 200 10.1 10.2
11540-548 0.187 0.071 0.006 200 9.6
11540-548 0.195 0.079 0.007 200 10.9
11345-24H 0.362 0.246 0.023 200 5.8 5.9
11345-24H 0.378 0.262 0.025 200 6.2
11345-24H 0.359 0.243 0.023 200 5.7
11345-24i 0.140 0.024 0.001 200 4.1 3.9
11345-241 0.138 0.022 0.001 200 3.5
11345-241 0.140 0.024 0.001 200 4.1

11/8/2005;
9:28 AM 40f7
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Chemical
9/15/2005 ID Ref Chem 10 Replicate

2 #
# Concentrations

tested

Microsome Dilution Details

Dilution A 0.17 mL microsome Stock used
8.5 mL total volume
50 dilution factor

Dilution B I mL microsome Dilution A used
84 mL total volume
12 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

600 total dilution factor

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

ATZ-Rep3-RTI-WA417-TK4-11345-24.xls
Microsome & Chemical Dilutions

5.9
0.009859

11/8/2005
9:28 AM

D-208

Microsome
8 type Recombine Microsome ID 11345-10 Technician ID

3

Test Chemical Concentrations
Level Final Concentration M

1

2
3
4
5
6
7
8

Page 5 of 7



ssa Date 9/15/2005
Replicate #

SamplelD

Sample type
Full acvi control

Replicalelevel
1

Back rounàconlrol

Posilieconlrol

Ne ativeConlror

RefChem10 1-'

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3-

4-1

4-2

4-3

5-1

5-2

5-

5-1

5-2

5-3

'-1

'-2

'-3

8-,

8-2

5-

ATZ.RepJ-RTI.WA417_ TK4-11345-24.xls: Actvity calculation

Test Chemical 10 RefChem 10 # Concentrations tested

Calculate DPM in aqueous portion afer extaction

Nominaltola
volume (mL)

2

8 Microsome ty Recmbinan Microsome to

DPM/mL
18714
18594
17988
"40
17020
16704
16608
16428

32
40
86
58
60
60
82
46

9708
9346
992

10182
560
8616
9238
9346

1630(
162
17492
17186
1560
15358
16880
16828
14108
13764
14594
14370
14732
14720
15030
14706
15194
14656
14592
14456
15954
1566
15252
15242
15122
16126
16764
16708
16422
16152
1658
162.
15524
15038
16924
16312
16658
15998
1682
16320
17108
'6990
16626
16164
17128
'662
16374
16120
16422
16216
1730
16918
15534
15404
15826
15420

Ave DPMlmL
18654

17741

16862

16516

36

72

60

64

9527

10062

8728

9292

16282

17339

154

16654

139
14482

14726

14868

14925

14524

15800

15247

15624

16736

16287

16432

15281

16618

16328

16570

17049

16395

16910

16247

16319

17111

15469

1563

Volumeofsubslrale
soution usoassaytub

Total DPM (mL)
37308

35482

33724

33036

72

144

120

12.

19054

20124

17456

18584

3256

34678

30998

33708

27872

2896

29452

2973

29850

2848

31600

30494

31248

3372

32574

3286

30562

33236

32656

33140

34098

32790

3320

32494

3263

3422

30938

31246

11/812005: 9:28 AM

D-209

11345-10

CalaJlate% tumover

loti'l DPM in assay tube
(initial)
159501

159501

159501

159501

159501

159501

159501

159501

15951

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

159501

Tecnician 10

Callate nmol H20 formed

T olal DPM corrected for
back9round (Backround

% conversiOllo product Tubes)
23.39 37192
22.25 353
21.14 33608
20.71 32920
0.05 44
0.09 28
0.08

0.08 12
11.95 18938
12.62 20008
10.94 1730
11.65 18468
20.42 32448
21.74 3456
19.43 30882
21.13 3359
17.47 277
18.16 28848
18.47 29336
18.64 2920
16.71 29734
18.21 28932
19.81 31484
19.12 30376
19.59 31132
20.99 3356
20.42 32458
20.60 32748
19.16 3046
20.84 33120
20.47 32540
20.78 3324
21.38 33982
20.56 3274
21.20 33704
20.37 3278
20.46 32522
21.46 34106
19.40 3082
19.59 31130

nmoi3H20formed
0.0475

0.0451

0.429

0.0420

-0.0001

0.0000

0.00

0.0000

0.0242

0.0255

0.0221

0.023

0.0414

0.0441

0.0394

0.0429

0.0354

0.0368

0.0374

0.0378

0.038

0.0369

0.0402

0.0388

0.0397

0.0426

0.0414

0.0418

0.0389

0.0423

0.0415

0.0422

0.0434

00417

0.040

0.0413

0.0415

0.0435

0.0393

0.0397

AromataseacUVity(nmo
estrogen formedfmg

protelnlmin
03211

0.3053

0.291

0.2842

-00004

0.0002

0.0000

0.0001

0.1635

0.1727

0.1497

0.1594

0.2801

0.2984

0.26

0.290

0.2396

0.2490

0.2532

0.2557

0.2567

0.2498

0.2718

0.2622

0.2687

0.2879

0.2802

0.2827

0.2628

0.2859

0.2809

0.2851

0.293

0.2821

0.299

0.2795

0.2807

0.294

0.261

0.2687

60f7



Assa Date
Test Chemical

9/15/2005 ID Ref Chem 10 # Concentrations tested 3

Control Type Porton Average SD

Full activity Beainnina 0.3132 0.0111

Full activitv End 0.2871 0.0042

Full activity Overall 0.3002 0.0165

Background Beainnina -0.0001 0.000439486

Background End 0.0001 4.88318E-05

Background Overall 0.0000 0.000267463

Positive Beainnina 0.1681 0.0065

Positive End 0.1546 0.0069

Positive Overall 0.1613 0.0095

Negative Beainnina 0.2892 0.0129

Negative End 0.2783 0.0165

Neoative Overail 0.2838 0.0137

Test Substance Level Repiicate (test substance) M Log(test substance) Activitv
Ref Chem 10 1 1 1.00E-03 -3.00 0.2396
Ref Chem 10 1 2 1.00E-03 -3.00 0.2490
Ref Chem 10 1 3 1.00E-03 -3.00 0.2532
Ref Chem 10 2 1 5.00E-04 -3.30 0.2557
Ref Chem 10 2 2 5.00E-04 -3.30 0.2567
Ref Chem 10 2 3 5.00E-04 -3.30 0.2498
Ref Chem 10 3 1 2.50E-04 -3.60 0.2718
Ref Chem 10 3 2 2.50E-04 -3.60 0.2622
Ref Chem 10 3 3 2.50E-04 -3.60 0.2687
RefChem 10 4 1 1.00E-04 -4.00 0.2879
Ref Chem 10 4 2 1.00E-04 -4.00 0.2802
Ref Chem 10 4 3 1.00E-04 -4.00 0.2827
Ref Chem 10 5 1 5.00E-05 -4.30 0.2628
RefChem 10 5 2 5.00E-05 -4.30 0.2859
Ref Chem 10 5 3 5.00E-05 -4.30 0.2809
Ref Chem 10 6 1 1.00E-05 -5.00 0.2851
Ref Chem 10 6 2 1.00E-05 -5.00 0.2933
RefChem 10 6 3 1.00E-05 -5.00 0.2821
Ref Chem 10 7 1 1.00E-06 -6.00 0.2909
Ref Chem 10 7 2 1.00E-Q6 -6.00 0.2795
Ref Chem 10 7 3 1.00E-06 -6.00 0.2807
Ref Chem 10 8 1 1.00E-07 -7.00 0.2944
Ref Chem 10 8 2 1.00E-07 -7.00 0.2661
Ref Chem 10 8 3 1.00E-07 -7.00 0.2687

A TZ-Rep3-RTI-WA417-TK4-11345-24.xls
Results Summary

Microsome
8 type Recombinant Microsome ID 11345-10 Technician ID

Percent of control values
Log(test Reoiicate

Level substance! I 1 I 2 3
1 -3.00 79.82 82.96 84.37
2 -3.30 85.18 85.51 83.21
3 -3.60 90.55 87.36 89.53
4 -4.00 95.93 93.35 94.18
5 -4.30 87.56 95.25 93.58
6 -5.00 94.97 97.73 93.97
7 -6.00 96.93 93.12 93.53
8 -7.00 98.09 88.64 89.53

11/8/2005
9:28 AM

D-21 0

Replicate
2 #

Page 7 of?
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Statistical Analysis Report





Report on the Statistical Analysis for WA 4-17, Task 4

1.0 Concentration Response Fits for the Reference Chemicals (as described
in Section 6.2.1 of the protocol) and Graphical and Analysis of Variance
Comparisons Among Concentration Response Curve Fits (as described
in Section 6.2.2 of the protocol)

The results of the concentration response model fits for each replicate within each reference
chemical were analyzed using an ANOV A model to assess the variability in the concentration
response model parameter estimates. The average values, standard errors and 95% confidence
intervals, incorporating the replicate-to-replicate components of variation, for each concentration
response model parameter (Top(T), Bottom(B), logloIC50(¡.) and Slope(ß)) and reference
chemical are summarized in Table 1. The individual replicate parameter values and their 95%
confidence intervals, along with the overall average chemical-level parameter values and their
corresponding 95% confidence intervals are shown in Exhibits 1 through 32. Two of the
reference chemicals, DBA and A TZ, did not have response model parameter estimates and are
not shown in Table 1 or in the graphical exhibits.

Table i S St t t fì R M dIP t b Chemicalummary a is iCS or esponse o e arame ers JY

standard Lower uppe r
chemical Dependent Mean Error 95% CI 95% CI

AG TOp 95.82061 1. 34722 92.96463 98.67660

AG Bottom -0.89731 2.50853 -6.21515 4.42053

AG Log10(IC50) -4.03116 0.03746 -4.11058 -3.95175

AG slope -0.93653 0.04748 -1.03719 -0.83588

KCZ TOp 93.26440 2.73269 87.47135 99.05745

KCZ Bottom -0.21638 1.03660 -2.41387 1.98110

KCZ Log10 (IC50) -6.27942 0.03689 -6.35763 -6.20121
KCZ slope -0.98033 0.06016 -1.10786 -0.85281
PCZ TOp 95.73157 0.81576 94.00223 97.46092

PCZ Bottom 0.07669 o . 69840 -1. 40384 1. 55723

PCZ Log10 (IC50) - 7.48146 0.01823 -7.52011 -7.44282

PCZ slope -0.97325 0.03510 -1. 04765 -0.89884

NYP TOp 101. 1217 1.52616 97.88635 104.3570

NYP Bottom 1. 22119 1. 37606 -1. 69593 4.13830

NYP Log10 (IC50) -4.66574 0.01697 -4.70171 -4.62977

NYP slope -2.26351 0.16816 -2.61998 -1. 90704

FRM TOp 90.75079 0.45236 89.79183 91.70974

FRM Bottom 0.89138 o . 66367 -0.51554 2.29830

FRM Log10 (IC50) -5.19541 0.02264 -5.24341 -5.14741

FRM slope -1.02268 0.03361 -1.09394 -0.95142

ECZ TOp 99.78080 1.31892 96.98481 102.5768

ECZ Bottom 0.53086 0.72825 -1.01296 2.07468

ECZ Log10 (IC50) -8.60351 0.01772 -8.64109 -8.56594
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standard Lowe r uppe r
chern; ca 1 Dependent Mean Error 95% CI 95% CI

ECZ slope -1. 17354 0.04173 -1. 26199 -1.08508
CYN TOp 91.91506 1. 03986 89.71067 94.11946

CYN Bottom 22.58026 1. 38057 19.65359 25.50693

CYN Log10 (IC50) -5.66286 0.03428 -5.73553 -5.59018
CYN slope -1. 30421 0.08545 -1.48535 -1. 12306

DCF TOp 98.99385 3 .49811 91. 57819 106.4095
DCF Bottom -0.93388 1.72861 -4.59837 2.73060
DCF Log10 (IC50) -4.44618 0.03287 -4.51585 -4.37650
DCF slope -0.97429 0.08657 -1. 15781 -0.79078

2.0 Graphical and Analysis of Variance Comparisons of Full Enzyme

Activity, Background Activity, Positive and Negative Control Percent of
Control Across Reference Chemicals and Replicates (as described in Section
6.2.3 of the protocol)

The adjusted values for aromatase activity were divided by the average of the full enzyme
activity control values for the corresponding reference chemical and replicate in order to
calculate the percent of control values. Plots ofthe percent of control values across reference
chemical and replicate were produced to visually assess the data for trends. Exhibits 33 through
40 show the percent of control values for each control tye across chemicals and replicates.
Exhibits 33 through 36 present the reference chemicals along the horizontal axis and show the
percent of control values by the replicates and portion tyes within the graphs. Exhibits 37
through 40 present the reference chemicals and replicates along the horizontal axis and show the
percent of control values by portion type within the graphs. Exhibit 37 shows percent of control
values for background control that are between ::14%, and have no discernable pattern in the
variation of the percent of control values above and below the 0% line or by portion, except that
there appears to be less variation in the percent of control values for the last 4 chemicals (ECZ,
CYN, DCF and A TZ). Exhibit 38 shows percent of control values for full activity control that,
for the most part, vary between 80% and 120% of control. There is a discernable pattern that
most of the beginning portion values are above 100% of control and most of the end portion
values are below 100% control. Exhibit 39 shows percent of control values for negative control
that vary between 80% and 120% of control. The percent of control values for the first 2
chemicals (AG and KCZ) only have percent of control values at 100% of control and lower,
whereas the rest of the chemicals have percent of control values somewhat evenly distrbuted
above and below 100% of control. Exhibit 40 shows percent of control values for positive
control that vary between 45% and 70% and also display the pattern of higher beginning portion
values and lower end portion values for most of the chemicals and replicates. Exhibits 41
through 44 display the difference of the average beginning percent of control value subtracted
from the average end percent of control value within each reference chemical and replicate. All
of the percent of control differences for background control in Exhibit 41 appear along the zero
percent reference line, however, the majority of the percent of control differences for full
activity, negative and positive control in Exhibits 42 through 44 appear below the zero percent
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reference line, indicating that the average end percent of control values are smaller than the
average beginning percent of control values.

The data for each control tye was analyzed by a mixed effects analysis of variance (ANOV A)
modeL. The fixed effects in the model included the reference chemical and portion effects and
their interaction term. The random effects in the model included the replicate within reference
chemical and portion by replicate within reference chemical interaction term. The ANOV A
results for the fixed effects are presented in Table 2 and the results for the random effects are
presented in Table 3. Table 2 shows that the portion effect was a significant contrbutor to the
variation in the percent of control variation for each control tye except background control. The
reference chemical effect was not significant for any of the control tyes. The reference
chemical by portion interaction term was significant for each control tye except negative
control. To avoid convergence problems with the ANOV A model, the covariance parameters for
Table 3 were restricted from going below lE-30, so the covariance parameter estimates for
replicate within reference chemical for background and full activity control are essentially zero,
along with the estimates for each of the portion by replicate within chemical interaction terms.

Table 2. ANOV A Results for Fixed Effects

Num Den
Control Effect DF DF F Value Pr:: F

Background control Chemical 9 20 0.00 1.0000

Background control Portion 1 20 0.36 0.5545

Background control Chemical*Portion 9 20 2.85 0.0245

Full activity control Chemical 9 20 0.05 0.9999

Full activity control Portion 20 276.99 -:.0001

Full activity control Chemical*Portion 9 20 3.53 0.0090

Negative Control Chemical 9 20 0.88 0.5601

Negative Control Portion 20 39.25 -:.0001

Negative Control Chemical*Portion 9 20 1.70 0.1542

Positive control Chemical 9 20 1.16 0.3700

Positive control Portion 20 67.29 -:.0001

Positive control Chemical*Portion 9 20 4.84 0.0016
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Table 3. ANOV A Results for Random Effects

Standard Z
Control Covariance Parameter Estimate Error Value Pr~ IZI

Background control Replicate(Chemical) 1 E-30

Background control Po rtion *Repl icate( Chem ical) 1 E-30

Background control Residual 0.003901 0.000552 7.07 -:.0001

Full activity control Replicate(Chemical) 1 E-30

Full activity control Portion* Replicate(Chemical) 1 E-30

Full activity control Residual 21.4916 3.0701 7.00 -:.0001

Negative Control Replicate(Chemical) 14.8540 8.8335 1.68 0.0927
Negative Control Portion* Replicate(Chemical) 1 E-30

Negative Control Residual 49.5401 7.8330 6.32 -:.0001

Positive control Replicate(Chemical) 9.2443 3.6239 2.55 0.0107
Positive control Portion* Replicate(Chemical) 1 E-30

Positive control Residual 8.6588 1.3690 6.33 -:.0001

Since the portion by reference chemical interactions were significant for most of the control
tyes, the portion effects within each reference chemical by control tye and their standard errors

are presented in Table 4. Table 5 presents the significance tests for the portion effects within
each reference chemical and control tye. There are significant portion effects within reference
chemicals NYP, DBA, ECZ and CYN for the variation in the background control percent of
control values. The portion effects within reference chemical for the negative control are
significant for reference chemicals PCZ, NYP, DBA and FRM while AG also displays some
borderline significance. For the full activity control, every reference chemical contains
significant portion effects. All of the reference chemicals except KCZ, DCF and ATZ have
significant portion effects for the positive control values. The significant portion effects results
within most of the reference chemicals for full activity and positive control support the evidence
of the pattern of higher beginning portion percent of control values in the graphical displays
discussed earlier.

Table 4. Portion Effects and Standard Errors within Chemical and Control Type

Standard
Control Effect Chemical Portion Estimate Error

Background control Chemical*Portion AG Begin -0.02688 0.02550
Background control Chemical*Portion AG End 0.02688 0.02550
Background control Chemica/*Portion KCZ Begin -0.00700 0.02550
Background control Chemical*Portion KCZ End 0.007004 0.02550
Background control Chemical*Portion PCZ Begin -0.00723 0.02550
Background control Chemical*Portion PCZ End 0.007234 0.02550
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Standard
Control Effect Chemical Portion Estimate Error

Background control Chemical*Portion NYP Begin 0.04951 0.02550

Background control Chemical*Portion NYP End -0.04951 0.02550

Background control Chemical*Portion DBA Begin 0.04951 0.02550

Background control Chemical*Portion DBA End -0.04951 0.02550

Background control Chemical*Portion FRM Begin -0.00723 0.02550

Background control Chemical*Portion FRM End 0.007234 0.02550

Background control Chemical*Portion ECl Begin -0.03597 0.02550

Background control Chemical*Portion ECl End 0.03597 0.02550

Background control Chemical*Portion CYN Begin -0.03597 0.02550

Background control Chemical*Portion CYN End 0.03597 0.02550

Background control Chemical*Portion DCF Begin -0.00650 0.02550

Background control Chemical*Portion DCF End 0.006499 0.02550

Background control Chemical*Portion ATl Begin -0.00650 0.02550

Background control Chemical*Portion ATl End 0.006499 0.02550

Full activity control Chemical*Portion AG Begin 106.54 1.8926

Full activity control Chemical*Portion AG End 93.4558 1.8926

Full activity control Chemical*Portion KCl Begin 104.70 1.8926

Full activity control Chemical*Portion KCl End 95.2999 1.8926

Full activity control Chemical*Portion PCL Begin 109.26 2.0732

Full activity control Chemical*Portion PCL End 92.2798 1.8926

Full activity control Chemical*Portion NYP Begin 103.63 1.8926

Full activity control Chemical*Portion NYP End 96.3656 1.8926

Full activity control Chemical*Portion DBA Begin 103.63 1.8926

Full activity control Chemical*Portion DBA End 96.3656 1.8926

Full activity control Chemical*Portion FRM Begin 109.26 2.0732

Full activity control Chemical*Portion FRM End 92.2798 1.8926

Full activity control Chemical*Portion ECl Begin 110.51 1.8926

Full activity control Chemical*Portion ECl End 89.4899 1.8926

Full activity control Chemical*Portion CYN Begin 110.51 1.8926

Full activity control Chemical*Portion CYN End 89.4899 1.8926

Full activity control Chemical*Portion DCF Begin 107.31 1.8926

Full activity control Chemical*Portion DCF End 92.6919 1.8926

Full activity control Chemical*Portion ATl Begin 107.31 1.8926

Full activity control Chemical*Portion ATl End 92.6919 1.8926
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Standard
Control Effect Chemical Portion Estimate Error

Negative Control Chemical*Portion AG Begin 97.2068 3.6343

Negative Control Chemical*Portion AG End 90.7479 3.6343

Negative Control Chemical*Portion KCZ Begin 95.4767 3.6343

Negative Control Chemical*Portion KCZ End 93.9611 3.6343

Negative Control Chemical*Portion PCZ Begin 110.69 3.6343

Negative Control Chemical*Portion PCZ End 93.3131 3.6343

Negative Control Chemical*Portion NYP Begin 105.51 3.6343

Negative Control Chemical*Portion NYP End 96.9927 3.6343

Negative Control Chemical*Portion DBA Begin 105.51 3.6343

Negative Control Chemical*Portion DBA End 96.9927 3.6343

Negative Control Chemical*Portion FRM Begin 110.69 3.6343

Negative Control Chemical*Portion FRM End 93.3131 3.6343

Negative Control Chemical*Portion ECZ Begin 102.37 3.6343

Negative Control Chemical*Portion ECZ End 96.8226 3.6343

Negative Control Chemical*Portion CYN Begin 102.37 3.6343

Negative Control Chemical*Portion CYN End 96.8226 3.6343

Negative Control Chemical*Portion DCF Begin 101.80 3.6343

Negative Control Chemical*Portion DCF End 96.9818 3.6343

Negative Control Chemical*Portion ATZ Begin 101.80 3.6343

Negative Control Chemical*Portion ATZ End 96.9818 3.6343

Positive control Chemical*Portion AG Begin 58.5147 2.1271

Positive control Chemical*Portion AG End 54.1086 2.1271

Positive control Chemical*Portion KCZ Begin 59.5386 2.1271

Positive control Chemical*Portion KCZ End 58.3089 2.1271

Positive control Chemical*Portion PCZ Begin 64.8324 2.1271

Positive control Chemical*Portion PCZ End 54.0075 2.1271

Positive control Chemical*Portion NYP Begin 55.1533 2.1271

Positive control Chemical*Portion NYP End 52.1118 2.1271

Positive control Chemical*Portion DBA Begin 55.1533 2.1271

Positive control Chemical*Portion DBA End 52.1118 2.1271

Positive control Chemical*Portion FRM Begin 64.8324 2.1271

Positive control Chemical*Portion FRM End 54.0075 2.1271

Positive control Chemical*Portion ECZ Begin 60.1730 2.1271

Positive control Chem ical*Portion ECZ End 55.4083 2.1271
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Standard
Control Effect Chemical Portion Estimate Error

Positive control Chemical*Portion CYN Begin 60.1730 2.1271

Positive control Chemical*Portion CYN End 55.4083 2.1271

Positive control Chemical*Portion DCF Begin 57.3814 2.1271

Positive control Chemical*Portion DCF End 56.7954 2.1271

Positive control Chemical*Portion ATl Begin 57.3814 2.1271

Positive control Chemical*Portion ATl End 56.7954 2.1271

Table 5. Significance Tests for Portion Effects within Chemical and Control TYl e

Num Den
Control Effect Chemical DF DF F Value Pr~ F

Background control Chemical*Portion AG 20 2.22 0.1516

Background control Chemical*Portion KCl 20 0.15 0.7017

Background control Chemical*Portion PCL 20 0.16 0.6925

Background control Chemical*Portion NYP 20 7.54 0.0125

Background control Chemical*Portion DBA 20 7.54 0.0125

Background control Chemical*Portion FRM 20 0.16 0.6925

Background control Chemical*Portion ECl 20 3.98 0.0598

Background control Chemical*Portion CYN 20 3.98 0.0598

Background control Chemical*Portion DCF 20 0.13 0.7223

Background control Chemical*Portion ATl 20 0.13 0.7223

Full activity control Chemical*Portion AG 20 23.91 0:.0001

Full activity control Chemical*Portion KCl 20 12.33 0.0022

Full activity control Chemical*Portion PCL 20 36.61 0:.0001

Full activity control Chemical*Portion NYP 20 7.38 0.0133

Full activity control Chemical*Portion DBA 20 7.38 0.0133

Full activity control Chemical*Portion FRM 20 36.61 0:.0001

Full activity control Chemical*Portion ECl 20 61.68 0:.0001

Full activity control Chemical*Portion CYN 20 61.68 0:.0001

Full activity control Chemical*Portion DCF 20 29.82 0:.0001

Full activity control Chemical*Portion ATl 20 29.82 0:.0001

Negative Control Chemical*Portion AG 20 2.53 0.1276

Negative Control Chemical*Portion KCl 20 0.14 0.7131

Negative Control Chemical*Portion PCL 20 18.28 0.0004

Negative Control Chemical*Portion NYP 20 4.40 0.0489

Negative Control Chemical*Portion DBA 20 4.40 0.0489
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Num Den
Control Effect Chemical DF DF F Value Pr:: F

Negative Control Chemical*Portion FRM 20 18.28 0.0004

Negative Control Chemical*Portion ECl 20 1.87 0.1872

Negative Control Chemical*Portion CYN 20 1.87 0.1872

Negative Control Chemical*Portion DCF 20 1.41 0.2492

Negative Control Chemical*Portion ATl 20 1.41 0.2492

Positive control Chemical*Portion AG 20 6.73 0.0174

Positive control Chemical*Portion KCl 20 0.52 0.4776

Positive control Chemical*Portion PCL 1 20 40.60 0:.0001

Positive control Chemical*Portion NYP 20 3.21 0.0886

Positive control Chemical*Portion DBA 20 3.21 0.0886

Positive control Chemical*Portion FRM 20 40.60 0:.0001

Positive control Chemical*Portion ECl 1 20 7.87 0.0109

Positive control Chemical*Portion CYN 20 7.87 0.0109

Positive control Chemical*Portion DCF 20 0.12 0.7338

Positive control Chemical*Portion ATl 20 0.12 0.7338
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Exhibit 15
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Exhihit 23
Mea and 95% Codenc Intal of Log10GC5) an CY by Replic and OVerl

-5.
-uo
-1.
-UI-II-5.
-U1-li-1.-li
-ue-1i
-1.
-1I
-Ul-5.-~ -5.
-1I
-1mo -1I

l :~
-1.71
-1.72-1.
-1.74-1.-1.
-1.77-1.
-1.79-1i
-1.
-1I
-Ul
-11-5.
-1I

-
-

-- -------------------------------------- -----------------------------------_: ---

2 s

Rep
Exhihit 24 il I' 0l 00 WA 4-17 __ .. __.... C2

Mea and 95% Coden Int of Lo0(l) and DC by Repl and OVerall
-4J
-4.
-4.
-4.
-4.
-4J
-4.
-4.
-4.
-4.
-4.

! -4.-..
0 -4.l -4.

-4J
-4.
-4.
-4J
-4J
-4.
-4.
-4.
-4.
-4.
-4.70

--
- - -- - - - - - - - --- - - - - - - -- - - - - - ---- - - - - - - = ~-- - - - - -- - - - - - ---- - - - - - -- - - - - - - - - -- - - -- ~--

2 s

Repl
IlI' 0l00ai WA 4-17 T.... _~_ C2

E-20



-o.

-0.7

-o.

-D.

~ -1.
lS

-1.1

-1.2

-1.1

-o.

-0.7

-o.

-D.

~
lS

Exhihit 25
Mea and 95% Coden Int of Slope and AG by Replice and OVeral

--
- -- - - - - - - - - - - - - -- - - ----- -- - - - - --- --- -- - -- - - - -- --- - - -- - --- - - - - - -- - - - -- -- - - -- - --

-- -------------------------------------- -------------------------------------- --

-1A
i

1 I a

Rep
Ex hihit 26 Fl Pl_OOD. WA 4-17 -- 4, _-- cz

Mea and 95% Coen int of Slope and KC by Repfic an Ovl

I

- ~ - -- - -- -- -- - -- - - -- - - - - -- - --- ------ - - - - - - - - - - -- -- - - - - - ---- - - - - -- - -- - - -- - -- - ---

-1.0 -
-I-

-1.1

-1.2

-1.
I a

Repl
Fl Pl_OOD. WA 4-17 __ 4, __~ cz

E-21



Exhihit 27
Mea and 95% Confen Int of Slope and PC by Repl an Ovl
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Exhibit 29
Mean and 95% Confden Intal of Slope and FRM by Replice and OVeral
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Exhibit 31 Mean and 95% Confdenc Int of Slope and CY by Replic an OVer
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Exhibit 33 Percnt of Contl by Chemical for Background contl
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Exhibit 34 Perænt of Contl by Chemiæl for Full act contl
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Exhihit 35 Perænt of Contl by Chemiæl for Negatie Contl
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Exhihit 36
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Exhibit 37 Perænt of Contl by Chemicl and Replicte for Background contol
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Exhihit 39 Perænt of Contol by Chemicl and Replicte for Negate Contol
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Exhibit 40 Percnt of Contl by Chemicl and Replicate for Posite contl
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Exhihit 41
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Difrence of Porton Mean by Chemical for Background contl
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Exhibit 42 Diferenæ of Porton Means by Chemicl for Full act contl
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Exhibit 43 Difrence of Porton Means by Chemical for Negatie Contol
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Exhihit 44 Difrence of Porton Means by Chemical for Posite contl
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Concentration Response Curves





Aminoglutethimide, Replicate 1

110

Õ 100 i
"- 90..i: 8000 70

Õ 60
.. 50i:
Gl 40lJ"- 30Gl

D. 20
10
0
-10 -9 -8 -7 -6 -5 -4 -3

log (AGI 

10g(AGj Replicate 1

Y1 Y2 Y3
-3.0 9.7 9.3 8.5
-3.3
-3.6
-4.0 40.5 46.2 44.7
-4.3
-5.0 86.9 ~ 86.8
-6.0 93.5 89.9 92.7
-7.0 94.0 94.4 97.1
-8.0 97.6 96.2 103.3
-9.0 94.4 93.6 96.6

-10.0 95.2 94.5 96.3

Replicate 1

Equation 1

Best-fi values
BOTTOM 2.781
TOP 95.60
LOGEC50 -4.096
HILLSLOPE -1.036

Std. Error
BOTTOM 2.934
TOP 0.6988
LOGEC50 0.04096
HILLSLOPE 0.1105

95% Confidence Intervals
BOTTOM -3.361 to 8.923
TOP 94.14 to 97.06
LOGEC50 -4.181 to -4.010
HILLSLOPE -1.268 to -0.8049

Goodness of Fit
Degrees of Freedom 19
R2 0.9944
Absolute Sum of Squares 125.5
Sy.x 2.570

Data
Number of X values 11

Number of Y replicates 3
Total number of values 23
Number of missing values 10

F-1



Aminoglutethimide, Replicate 2
110

Õ 100
"- 90..i: 8000 70

Õ 60
.. 50i:
Q) 40u"- 30Q)
c. 20

10
0
-10 -9 -8 -7 -6 -5 -4

log(AG)

-3

log(AG) Replicate 2
Y1 Y2 Y3

-3.0 6.8 7.0 7.5
-3.3 14.8 15.0 14.9
-3.6 28.0 28.2 27.7
-4.0 48.1 46.4 48.7
-4.3 62.6 60.5 65.5
-5.0 87.0 90.4 86.4
-6.0 95.7 90.8 100.8
-7.0 95.6 100.8 99.4
-8.0
-9.0

-10.0

Replicate 2

Equation 1

Best-fit values
BOTTOM -4.887
TOP 98.23
LOGEC50 -3.978
HILLSLOPE -0.9035

Std. Error
BOTTOM 3.433
TOP 1.009
LOGEC50 0.03964
HILLSLOPE 0.06290

95% Confidence Intervals
BOTTOM -12.05 to 2.274
TOP 96.13 to 100.3
LOGEC50 -4.061 to -3.896
HILLSLOPE -1.035 to -0.7723

Goodness of Fit
Degrees of Freedom 20
R2 0.9966
Absolute Sum of Squares 96.87
Sy.x 2.201

Data
Number of X values 8
Number of Y replicates 3
Total number of values 24
Number of missing values 0

F-2



Aminoglutethimide, Replicate 3
110

Õ 100
"- 90..i: 800
U 70

'õ 60
.. 50i:
fl 40
"- 30Gl

D. 20
10
0
-10 -9 -8 -7 -6 -5 -4 -3

log(AG)

10grAGJ Replicate 3
Y1 Y2 Y3

-3.0 8.4 8.1 7.9
-3.3 13.4 15.4 14.2
-3.6 27.7 26.6 26.0
-4.0 45.5 47.2 42.5
-4.3 58.8 58.8 58.8
-5.0 89.4 83.3 82.3
-6.0 89.0 85.2 90.7
-7.0 92.7 92.6 101.6
-8.0
-9.0

-10.0

Replicate 3
Equation 1

Best-fit values
BOTTOM -1 .499
TOP 93.28
LOGEC50 -4.018
HILLSLOPE -0.9384

Std. Error

BOTTOM 4.268
TOP 1.397
LOGEC50 0.05313
HILLSLOPE 0.09583

95% Confidence Intervals
BOTTOM -10.40 to 7.404
TOP 90.36 to 96.19
LOGEC50 -4.129 to -3.907
HILLSLOPE -1.138 to -0.7385

Goodness of Fit
Degrees of Freedom 20
R2 0.9924
Absolute Sum of Squares 191.0
Sy.x 3.090

Data
Number of X values 8
Number of Y replicates 3
Total number of values 24
Number of missing values 0

F-3



Ketoconazole, Replicate 1
110
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"- 90..i: 800
() 70.. 600.. 50i:
ai 40
CJ"- 30aii: 20

10
0
-10 -9 -8 -7 -6 -5 -4 -3

log(KCZ)

log!KCZJ Replicate 1

Y1 Y2 Y3
-4.0 0.5 0.3 0.4
-5.0 4.4 4.2 4.4
-6.0 30.1 32.3 31.2
-6.3 45.3 46.7 45.8
-7.0 82.6 80.1 63.0
-8.0 88.6 92.1 86.7
-9.0 98.0 92.8 92.8

-10.0 90.5 97.4 102.9

Replicate 1

Equation 1

Best-fit values
BOTTOM -1.319
TOP 95.08
LOGEC50 -6.332
HILLSLOPE -0.8562

Std. Error
BOTTOM 2.433
TOP 1.680
LOGEC50 0.04977
HILLSLOPE 0.09097

95% Confidence Intervals
BOTTOM -6.394 to 3.757
TOP 91.57 to 98.58
LOGEC50 -6.436 to -6.228
HILLSLOPE -1.046 to -0.6665

Goodness of Fit
Degrees of Freedom 20
R2 0.9888
Absolute Sum of Squares 3776
Sy.x 4.345

Data
Number of X values 8
Number of Y replicates 3
Total number of values 24
Number of missing values 0

F-4



Ketoconazole, Replicate 2
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Q) 400
"- 30Q)ll 20

10
0
-10 -9 -8 -7 -6 -5 -4

log (KCZ) 

-3

10g(KCZ) Replicate 2

Y1 Y2 Y3
-4.0 0.1 0.1 -1.0e-002
-5.0 5.2 4.7 4.7
-6.0 35.4 34.9 32.2
-6.3 44.2 48.2 48.6
-7.0 81.1 75.5 74.5
-8.0 89.4 80.8 90.4
-9.0 84.0 83.5 91.5

-10.0 89.8 85.5 91.9

Replicate 2
Equation 1

Best-fi values
BOTTOM -0.1461
TOP 88.06
LOGEC50 -6.213
HILLSLOPE -1.020

Std. Error

BOTTOM 1.587
TOP 1.080
LOGEC50 0.03158
HILLSLOPE 0.08696

95% Confidence Intervals
BOTTOM -3.457 to 3.164
TOP 85.81 to 90.31

LOGEC50 -6.279 to -6.147
HILLSLOPE -1.201 to -0.8382

Goodness of Fit
Degrees of Freedom 20
R2 0.9937
Absolute Sum of Squares 183.9
Sy.x 3.032

Data
Number of X values 8
Number of Y replicates 3
Total number of values 24
Number of missing values 0

F-5



Ketoconazole, Replicate 3
110
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D. 20
10
0
-10 -9 -8 -7 -6 -5 -4 -3

log(KCZ)

log (KCZ) Replicate 3
Y1 Y2 Y3

-4.0 0.4 0.4 0.5
-5.0 4.1 4.0 4.5
-6.0 31.3 29.9 32.5
-6.3 48.7 48.5 47.5
-7.0 772 84.0 82.2
-8.0 99.1 92.4 100.3
-9.0 95.8 99.0 98.1

-10.0 90.4 89.1 103.3

Replicate 3

Equation 1

Best-fit values
BOTTOM 0.2179
TOP 96.83
LOGEC50 -6.308
HILLS LOPE -1.056

Std. Error
BOTTOM 1.656
TOP 1.211
LOGEC50 0.03105
HILLSLOPE 0.08612

95% Confidence Intervals
BOTTOM -3.237 to 3.673
TOP 94.31 to 99.36
LOGEC50 -6.373 to -6.243
HILLSLOPE -1.235 to -0.8761

Goodness of Fit
Degrees of Freedom 20
R2 0.9937
Absolute Sum of Squares 229.1
Sy.x 3.385

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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Prochloraz, Replicate 1

110
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o
-10 -9 -8 -7 -6 -5 -4 -3

log (PCZ)

10g(PCZ) Replicate 1

Y1 Y2 Y3
-3.0 -0.1 0.0 -0.1
-4.0 1 .Oe-002 -0.1 -1.0e-002
-5.0 0.3 0.2 0.3
-6.0 3.2 3.2 3.8
-7.0 28.6 25.0 26.0
-7.6
-8.0 64.9 70.5 76.9
-8.3
-9.0 101.8 90.4 92.1

-10.0 91.6 89.2 95.2

Replicate 1

Equation 1

Best-fi values
BOTTOM -0.1794
TOP 94.89
LOGEC50 -7.459
HILLSLOPE -0.9214

Std. Error
BOTTOM 1.098
TOP 1.711
LOGEC50 0.04605
HILLSLOPE 0.07189

95% Confidence Intervals
BOTTOM -2.469 to 2.110
TOP 91.32 to 98.46
LOGEC50 -7.555 to -7.363
HILLSLOPE -1.071 to -0.7715

Goodness of Fit
Degrees of Freedom 20
R2 0.9940
Absolute Sum of Squares 232.3
Sy.x 3.408

Data
Number of X values 10
Number of Y replicates 3
Total number of values 24
Number of missing values 6
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Prochloraz, Replicate 2
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log(PCZ)

10g(PCZ) Replicate 2
Y1 Y2 Y3

-3.0
-4.0
-5.0 0.5 0.5 0.6
-6.0 3.6 3.5 3.5
-7.0 24.7 23.1 25.0
-7.6 55.4 53.1 55.8
-8.0 75.7 70.5 72.3
-8.3 83.3 84.7 87.0
-9.0 88.4 92.7 96.4

-10.0 92.9 97.9 99.7

Replicate 2
Equation 1

Best-fit values
BOTTOM 0.2822
TOP 96.65
LOGEC50 -7.487
HILLSLOPE -0.9868

Std. Error
BOTTOM 1.067
TOP 1.060
LOGEC50 0.02328
HILLSLOPE 0.04696

95% Confidence Intervals
BOTTOM -1.944 to 2.508
TOP 94.43 to 98.86
LOGEC50 -7.535 to -7.438
HILLSLOPE -1.085 to -0.8889

Goodness of Fit
Degrees of Freedom 20
R2 0.9970
Absolute Sum of Squares 97.76
Sy.x 2.211

Data
Number of X values 10
Number of Y replicates 3
Total number of values 24
Number of missing values 6
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Prochloraz, Replicate 3
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log(PCZ)

10g(PCZJ Replicate 3

Y1 Y2 Y3
-3.0
-4.0
-5.0 0.6 0.4 0.4
-6.0 2.5 3.3 3.5
-7.0 24.8 21.9 25.0
-7.6 57.3 49.5 51.7
-8.0 74.2 71.3 74.9
-8.3 78.0 79.7 85.8
-9.0 93.5 97.2 84.6

-10.0 94.4 100.1 87.3

Replicate 3

Equation 1

Best-fit values
BOTTOM 0.1699
TOP 94.31
LOGEC50 -7.482
HILLSLOPE -0.9968

Std. Error
BOTTOM 1.709
TOP 1.692
LOGEC50 0.03800
HILLSLOPE 0.07788

95% Confidence Intervals
BOTTOM -3.395 to 3.735
TOP 90.79 to 97.84
LOGEC50 -7.561 to -7.403
HILLSLOPE -1.159 to -0.8344

Goodness of Fit
Degrees of Freedom 20
R2 0.9920
Absolute Sum of Squares 252.8
Sy.x 3.555

Data
Number of X values 10
Number of Y replicates 3
Total number of values 24
Number of missing values 6
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4-Nonylphenol, Replicate 1
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log(NYP)

10g(NYPI Replicate 1

Y1 Y2 Y3
-3.0 0.1 0.1 0.1
-4.0 1.6 1.9 1.9
-4.3
-4.6
-5.0 84.1 87.3 84.7
-5.3
-6.0 104.4 108.8 101.3
-7.0 104.5 101.8 100.7
-8.0 97.3 81.7 102.0
-9.0 99.6 100.2 95.9

-10.0 102.6 102.9 102.4

Replicate 1

Equation 1

Best-fit values
BOTTOM 0.2218
TOP 100.4
LOGEC50 -4.709
HILLSLOPE -2.588

Std. Error
BOTTOM 2.936
TOP 1.308
LOGEC50 0.1469
HILLSLOPE 1.248

95% Confidence Intervals
BOTTOM -5.902 to 6.345
TOP 97.69 to 103.1

LOGEC50 -5.015 to -4.402
HILLSLOPE -5.192 to 0.01606

Goodness of Fit
Degrees of Freedom 20
R2 0.9882
Absolute Sum of Squares 512.0
Sy.x 5.060

Data
Number of X values 11

Number of Y replicates 3
Total number of values 24
Number of missing values 9
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4-Nonylphenol, Replicate 2
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log(NVP)

10glNYPJ Replicate 2
Y1 Y2 Y3

-3.0 0.1 0.2 0.1

-4.0 4.1 4.6 5.9
-4.3 21.1 21.4 21.5
-4.6 39.8 40.0 41.9
-5.0 92.7 74.9 84.0
-5.3 101.5 88.1 100.0
-6.0 94.2 100.8 98.1
-7.0 91.8 101.3 98.0
-8.0
-9.0

-10.0

Replicate 2

Equation 1

Best-fit values
BOTTOM 1.255
TOP 98.75
LOGEC50 -4.654
HILLSLOPE -2.018

Std. Error
BOTTOM 2.345
TOP 1.850
LOGEC50 0.02659
HILLS LOPE 0.2053

95% Confidence Intervals
BOTTOM -3.637 to 6.147
TOP 94.90 to 102.6
LOGEC50 -4.709 to -4.598
HILLSLOPE -2.446 to -1.590

Goodness of Fit
Degrees of Freedom 20
R2 0.9881
Absolute Sum of Squares 469.1
Sy.x 4.843

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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4-Nonylphenol, Replicate 3
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log(NVP)

log(NYP) Replicate 3

Y1 Y2 Y3
-3.0 0.1 0.1 0.1
-4.0 5.5 2.8 3.8
-4.3 20.1 21.8 18.2
-4.6 39.4 43.1 39.5
-5.0 90.9 85.0 85.4
-5.3 107.5 102.6 108.9
-6.0 97.1 98.7 107.0
-7.0 102.2 98.8 105.5
-8.0
-9.0

-10.0

Replicate 3

Equation 1

Best-fit values
BOTTOM 1.698
TOP 104.2
LOGEC50 -4.673
HILLSLOPE -2.186

Std. Error

BOTTOM 2.084
TOP 1.705
LOGEC50 0.02229
HILLSLOPE 0.2014

95% Confidence Intervals
BOTTOM -2.650 to 6.046
TOP 100.6 to 107.7
LOGEC50 -4.720 to -4.627
HILLSLOPE -2.606 to -1.766

Goodness of Fit
Degrees of Freedom 20
R2 0.9909
Absolute Sum of Squares 408.2
Sy.x 4.518

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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Dibenzla,h)anth race ne,
Replicate 1
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logIDBA)

log(DBAI Replicate 1

Y1 Y2 Y3
-4.0 92.1 96.4 100.3
-5.0 106.6 96.6 93.7
-6.0 91.8 90.6 95.9
-6.3 93.1 99.3 98.5
-7.0 91.8 92.9 91.0
-8.0 98.7 103.0 99.2
-9.0 99.4 92.0 93.1

-10.0 95.8 93.6 94.3

Replicate 1

Equation 1 Floating point error.
Best-fit values

BOTTOM
TOP
LOGEC50
HILLSLOPE

Std. Error

BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervals
BOTTOM
TOP
LOGEC50
HILLSLOPE

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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D ibenz(a, h)anth racene,
Replicate 2
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log(DBA)

log (DBA) Replicate 2
Y1 Y2 Y3

-4.0 83.9 90.6 90.9
-5.0 87.6 91.5 93.7
-6.0 97.1 89.8 88.6
-6.3 91.6 92.4 92.3
-7.0 94.9 91.3 95.1
-8.0 92.2 90.8 776
-9.0 93.6 99.5 92.8

-10.0 97.3 95.4 89.1

Replicate 2
Equation 1

Best-fit values
BOTTOM -34180
TOP 94.10
LOGEC50 25.19
HILLSLOPE -0.1312

Std. Error
BOTTOM 4.9980e+009
TOP 23.61
LOGEC50 483297
HILLSLOPE 2.869

95% Confidence Intervals
BOTTOM -10430000000 to 1.0430e+010
TOP 44.85 to 143.3
LOGEC50 -1 008000 to 1 .0080e+006
HILLSLOPE -6.117 to 5.854

Goodness of Fit
Degrees of Freedom 20
R2 0.09070
Absolute Sum of Squares 421.7
Sy.x 4.592

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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Dibenz(a,h)anth racene,
Replicate 3
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logiDBA)

logiDBA) Replicate 3

Y1 Y2 Y3
-4.0 93.3 93.6 100.2
-5.0 100.3 98.4 97.8
-6.0 97.5 98.4 100.5
-6.3 96.6 94.7 92.0
-7.0 100.1 105.8 98.7
-8.0 99.6 97.0 94.8
-9.0 97.1 102.7 96.4

-10.0 91.5 96.6 98.2

Replicate 3

Equation 1 Floating point error.
Best-fit values

BOTTOM
TOP
LOGEC50
HILLSLOPE

Std. Error

BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervals
BOTTOM
TOP
LOGEC50
HILLS LOPE 

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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Fenarimol, Replicate 1
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10g(FRM) Replicate 1

Y1 Y2 Y3
-3.0 0.9 0.9 0.8
-4.0 6.5 6.2 6.1
-4.6
-5.0 36.8 37.2 38.0
-5.3
-6.0 77.8 81.0 81.6
-7.0 89.2 89.9 90.9
-8.0 92.9 92.1 84.2
-9.0 90.0 91.0 92.7

-10.0 88.8 89.2 91.4

Replicate 1

Equation 1

Best-fit values
BOTTOM 0.6013
TOP 90.51
LOGEC50 -5.152
HILLSLOPE -1.041

Std. Error
BOTTOM 0.9991
TOP 0.5684
LOGEC50 0.02339
HILLSLOPE 0.05676

95% Confidence Intervals
BOTTOM -1.483 to 2.685
TOP 89.32 to 91.69
LOGEC50 -5.201 to -5.103
HILLSLOPE -1.159 to -0.9222

Goodness of Fit
Degrees of Freedom 20
R2 0.9979
Absolute Sum of Squares 70.28
Sy.x 1.875

Data
Number of X values 10
Number of Y replicates 3
Total number of values 24
Number of missing values 6
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Fenarimol, Replicate 2
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log(FRM)

10giFRMj Replicate 2
Y1 Y2 Y3

-3.0 1.0 1.0 1.0
-4.0 6.4 6.4 6.4
-4.6 19.6 21.0 19.4
-5.0 37.5 37.1 33.1
-5.3 50.2 47.7 48.9
-6.0 77.0 86.7 86.0
-7.0 93.3 94.4 88.7
-8.0 90.1 92.6 89.3
-9.0

-10.0

Replicate 2

Equation 1

Best-fit values
BOTTOM 1.631
TOP 92.68
LOGEC50 -5.219
HILLSLOPE -1.049

Std. Error
BOTTOM 1.477
TOP 1.252
LOGEC50 0.02851
HILLSLOPE 0.07255

95% Confidence Intervals
BOTTOM -1.450 to 4.711
TOP 90.06 to 95.29
LOGEC50 -5.278 to -5.159
HILLSLOPE -1.201 to -0.8979

Goodness of Fit
Degrees of Freedom 20
R2 0.9945
Absolute Sum of Squares 164.6
Sy.x 2.869

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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Fenarimol, Replicate 3
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10g(FRMJ Replicate 3

Y1 Y2 Y3
-3.0 0.9 1.0 1.0
-4.0 6.1 6.1 6.3
-4.6 19.5 18.9 19.5
-5.0 35.0 33.4 32.1
-5.3 49.7 50.3 49.7
-6.0 76.6 76.3 81.2
-7.0 93.4 84.7 87.9
-8.0 87.9 88.5 93.6
-9.0

-10.0

Replicate 3
Equation 1

Best-fit values
BOTTOM 0.8316
TOP 90.33
LOGEC50 -5.218
HILLSLOPE -0.9949

Std. Error
BOTTOM 1.111
TOP 0.9310
LOGEC50 0.02225
HILLSLOPE 0.05099

95% Confidence Intervals
BOTTOM -1.485 to 3.148
TOP 88.39 to 92.27
LOGEC50 -5.265 to -5.172
HILLSLOPE -1.101 to -0.8886

Goodness of Fit
Degrees of Freedom 20
R2 0.9969
Absolute Sum of Squares 86.88
Sy.x 2.084

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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Econazole, Replicate 2
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log(ECZj

10g(ECZ) Replicate 2

Y1 Y2 Y3
-6.0 0.3 0.2 0.3
-7.0 2.3 1.9 2.0
-8.0 15.7 16.6 17.8
-8.3 30.1 30.3 27.4
-9.0 77.2 75.9 71.7
-9.3 90.5 88.9 91.2
-9.6 91.9 91.3 91.2

-10.0 94.8 104.0 100.6

Replicate 2

Top down to Bottom, variable slope
Best-fit values

BOTTOM 0.6946
TOP 100.6
LOGEC50 -8.614
HILLSLOPE -1.216

Std. Error
BOTTOM 1.089
TOP 1.571
LOGEC50 0.02592
HILLS LOPE 0.06375

95% Confidence Intervals
BOTTOM -1.576 to 2.966
TOP 97.29 to 103.8

LOGEC50 -8.668 to -8.560
HILLS LOPE -1.349 to -1.083

Goodness of Fit
Degrees of Freedom 20
R2 0.9967
Absolute Sum of Squares 127.6
Sy.x 2.526

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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Econazole, Replicate 3
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log(ECZj

loglECZl Replicate 3

Y1 Y2 Y3
-6.0 0.3 0.3 0.3
-7.0 1.9 2.1 2.0
-8.0 15.3 18.0 17.8
-8.3 30.2 31.3 31.1
-9.0 77.0 70.7 76.4
-9.3 82.2 81.3 85.2
-9.6 95.6 95.1 94.2

-10.0 94.9 90.5 98.3

Replicate 3

Top down to Bottom, variable slope
Best-fit values

BOTTOM 0.4549
TOP 97.88
LOGEC50 -8.589
HILLS LOPE -1.176

Std. Error

BOTTOM 1.094
TOP 1.591
LOGEC50 0.02698
HILLS LOPE 0.06406

95% Confidence Intervals
BOTTOM -1.826 to 2.736
TOP 94.57 to 101.2

LOGEC50 -8.645 to -8.532
HILLS LOPE -1.309 to -1.042

Goodness of Fit
Degrees of Freedom 20
R2 0.9965
Absolute Sum of Squares 125.0
Sy.x 2.500

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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Econazole, Replicate 4

110
100

Õ 90..
80-i:0 70

() 60..0 50-
i: 40
Gl
U 30..
Gl 20C.

10
0
-10 -9 -8 -7 -6 -5 -4 -3

log(ECZj

loglECZj Replicate 4

Y1 Y2 Y3
-6.0 0.2 0.3 0.2
-7.0 2.1 2.2 2.5
-8.0 17.7 19.9 19.6
-8.3 32.0 37.5 32.8
-9.0 71.0 76.4 66.0
-9.3 89.7 85.4 96.3
-9.6 99.2 94.0 91.4

-10.0 98.4 88.7 109.8

Replicate 4
Top down to Bottom, variable slope
Best-fit values

BOTTOM 0.1701
TOP 103.7
LOGEC50 -8.617
HILLSLOPE -1.043

Std. Error
BOTTOM 2.199
TOP 3.627
LOGEC50 0.05578
HILLSLOPE 0.1087

95% Confidence Intervals
BOTTOM -4.418 to 4.758
TOP 96.16to 111.3

LOGEC50 -8.733 to -8.501

HILLSLOPE -1.270 to -0.8160
Goodness of Fit

Degrees of Freedom 20
R2 0.9877
Absolute Sum of Squares 463.2
Sy.x 4.813

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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Chrysin, Replicate 2
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log (CYN) 

log(CYNJ Replicate 2

Y1 Y2 Y3
-4.0 25.3 21.0 23.3
-5.0 28.5 26.7 25.2
-5.3 41.2 37.8 41.6
-5.6 52.3 57.2 58.8
-6.0 63.5 72.7 73.4
-6.3 84.3 86.3 78.5
-7.0 92.5 89.1 84.1
-8.0 89.1 99.2 86.0

Replicate 2

Top down to Bottom, variable slope
Best-fit values

BOTTOM 21.16
TOP 90.54
LOGEC50 -5.645
HILLSLOPE -1.295

Std. Error
BOTTOM 2.513
TOP 1.870
LOGEC50 0.04807
HILLSLOPE 0.1 526

95% Confidence Intervals
BOTTOM 15.92 to 26.40
TOP 86.64 to 94.44
LOGEC50 -5.745 to -5.544
HILLSLOPE -1.614 to -0.9768

Goodness of Fit
Degrees of Freedom 20
R2 0.9776
Absolute Sum of Squares 361.2
Sy.x 4.250

Data
Number of X values 8
Number of Y replicates 3
Total number of values 24
Number of missing values 0

F-22



Chrysin, Replicate 3
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log (CYN) 

log(CYN) Replicate 3

Y1 Y2 Y3
-4.0 25.0 24.3 22.6
-5.0 23.7 26.0. 25.0
-5.3 35.7 37.8 36.5
-5.6 49.7 56.3 52.7
-6.0 70.6 74.7 66.3
-6.3 86.6 73.9 76.6
-7.0 99.8 92.6 94.2
-8.0 90.8 87.3 92.6

Replicate 3

Top down to Bottom, variable slope
Best-fit values

BOTTOM 21.55
TOP 92.60
LOGEC50 -5.730
HILLSLOPE -1.322

Std. Error

BOTTOM 2.430
TOP 1.927
LOGEC50 0.04673
HILLS LOPE 0.1532

95% Confidence Intervals
BOTTOM 16.48 to 26.62
TOP 88.58 to 96.62
LOGEC50 -5.828 to -5.633
HILLSLOPE -1.641 to -1.002

Goodness of Fit
Degrees of Freedom 20
R2 0.9788
Absolute Sum of Squares 370.5
Sy.x 4.304

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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Chrysin, Replicate 4
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log(CYNI Replicate 4
Y1 Y2 Y3

-4.0 27.7 27.7 26.8
-5.0 29.1 27.2 30.5
-5.3 42.7 45.0 47.8
-5.6 64.2 59.5 58.7
-6.0 73.1 70.3 76.3
-6.3 82.4 85.2 85.9
-7.0 93.5 86.4 93.7
-8.0 97.5 94.1 89.3

Replicate 4
Top down to Bottom, variable slope
Best-fit values

BOTTOM 24.62
TOP 92.48
LOGEC50 -5.617
HILLSLOPE -1.298

Std. Error

BOTTOM 2.255
TOP 1.646
LOGEC50 0.04351
HILLSLOPE 0.1392

95% Confidence Intervals
BOTTOM 19.91 to 29.32
TOP 89.05 to 95.91

LOGEC50 -5.708 to -5.527
HILLSLOPE -1.589 to -1.008

Goodness of Fit
Degrees of Freedom 20
R2 0.9814
Absolute Sum of Squares 284.8
Sy.x 3.773

Data
Number of X values 8
Number of Y replicates 3
Total number of values 24
Number of missing values a
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Dicofol, Replicate 1
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log(DCF) Replicate 1

Y1 Y2 Y3
-3.0 2.5 2.1 2.2
-3.3
-3.6
-4.0 24.6 22.2 23.2
-5.0 82.6 79.7 74.3
-6.0 90.5 92.4 100.7
-7.0 92.1 97.3 92.9
-8.0 100.7 95.9 97.8
-9.0 106.9 92.2 95.5

-10.0 91.2 93.6 94.9

Replicate 1

Equation 1

Best-fit values
BOTTOM 0.1887
TOP 95.95
LOGEC50 -4.428
HILLSLOPE -1.159

Std. Error

BOTTOM 2.846
TOP 1.061
LOGEC50 0.05282
HILLSLOPE 0.1085

95% Confidence Intervals
BOTTOM -5.748 to 6.126
TOP 93.73 to 98.16
LOGEC50 -4.539 to -4.318
HILLSLOPE -1.386 to -0.9331

Goodness of Fit
Degrees of Freedom 20
R2 0.9898
Absolute Sum of Squares 312.0
Sy.x 3.950

Data
Number of X values 10
Number of Y replicates 3
Total number of values 24
Number of missing values 6
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Dicofol, Replicate 2
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log¡DCF) Replicate 2
Y1 Y2 Y3

-3.0 2.8 1.8 2.1
-3.3 4.8 6.7 5.3
-3.6 11.1 11.5 14.4
-4.0 23.8 29.3 34.2
-5.0 74.1 770 79.6
-6.0 113.8 106.7 89.7
-7.0 100.7 102.2 100.5
-8.0 115.1 99.7 113.2
-9.0

-10.0

Replicate 2

Equation 1

Best-fit values
BOTTOM -4.776
TOP 106.5
LOGEC50 -4.453
HILLSLOPE -0.8375

Std. Error
BOTTOM 5.315
TOP 2.287
LOGEC50 0.08875
HILLSLOPE 0.1125

95% Confidence Intervals
BOTTOM -15.86 to 6.311
TOP 101.8 to 111.3
LOGEC50 -4.638 to -4.268
HILLSLOPE -1.072 to -0.6028

Goodness of Fit
Degrees of Freedom 20
R2 0.9865
Absolute Sum of Squares 640.8
Sy.x 5.661

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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Dicofol, Replicate 3
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log(DCF)

log(DCF) Replicate 3

Y1 Y2 Y3
-3.0 2.6 2.7 2.1
-3.3 7.1 7.4 6.3
-3.6 11.8 11.7 14.2
-4.0 23.0 22.8 28.2
-5.0 75.7 70.8 71.2
-6.0 92.3 96.6 88.3
-7.0 94.2 92.7 88.3
-8.0 96.3 94.8 102.7
-9.0

-10.0

Replicate 3

Equation 1

Best-fit values
BOTTOM -0.9486
TOP 95.29
LOGEC50 -4.459
HILLSLOPE -0.9354

Std. Error
BOTTOM 2.385
TOP 1.157
LOGEC50 0.04765
HILLSLOPE 0.07271

95% Confidence Intervals
BOTTOM -5.924 to 4.026
TOP 92.88 to 97.71
LOGEC50 -4.559 to -4.360
HILLSLOPE -1.087 to -0.7837

Goodness of Fit
Degrees of Freedom 20
R2 0.9951
Absolute Sum of Squares 182.7
Sy.x 3.023

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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Atrazine, Replicate 1
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log(ATZ)

log(ATZj Replicate 1

Y1 Y2 Y3
-3.0 93.2 94.0 85.3
-3.3
-3.6
-4.0 97.4 93.6 98.7
-4.3
-5.0 99.9 95.1 92.7
-6.0 97.9 88.4 95.9
-7.0 99.2 101.2 93.6
-8.0 92.2 106.4 89.5
-9.0 91.6 96.7 98.2

-10.0 94.1 90.6 85.7

Replicate 1

Equation 1 Floating point error.
Best-fit values

BOTTOM
TOP
LOGEC50
HILLS LOPE 

Std. Error
BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervals
BOTTOM
TOP
LOGEC50
HILLSLOPE

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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Atrazine, Replicate 2
110

Õ 100
.. 90-i: 800" 70

Õ 60- 50i:
Q) 40u.. 30Q)

D. 20
10
0
-10 -9

~
~ ~ ~ ~ ~ ~

log (ATZ)

log(ATZj Replicate 2
Y1 Y2 Y3

-3.0 92.8 78.7 80.5
-3.3 91.2 92.0 88.4
-3.6 88.8 94.5 91.8
-4.0 95.3 101.6 96.0
-4.3 102.6 99.2 97.5
-5.0 100.4 101.9 93.8
-6.0 100.7 94.9 106.6
-7.0 93.6 112.0 114.4
-8.0
-9.0

-10.0

Replicate 2
Equation 1

Best-fit values
BOTTOM -111.7
TOP 104.3
LOGEC50 -0.5980
HILLSLOPE -0.4175

Std. Error

BOTTOM 5617
TOP 4.787
LOGEC50 34.71
HILLSLOPE 0.8322

95% Confidence Intervals
BOTTOM -11830 to 11605
TOP 94.30 to 114.3
LOGEC50 -73.00 to 71.80
HILLSLOPE -2.153 to 1.318

Goodness of Fit
Degrees of Freedom 20
R2 0.6101
Absolute Sum of Squares 623.4
Sy.x 5.583

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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Atrazine, Replicate 3
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log (ATZ) 

log(ATZJ Replicate 3

Y1 Y2 Y3
-3.0 79.8 83.0 84.4
-3.3 85.2 85.5 83.2
-3.6 90.6 87.4 89.5
-4.0 95.9 93.3 94.2
-4.3 87.6 95.3 93.6
-5.0 95.0 97.7 94.0
-6.0 96.9 93.1 93.5
-7.0 98.1 88.6 89.5
-8.0
-9.0

-10.0

Replicate 3

Equation 1 Floating point error.
Best-fi values

BOTTOM
TOP
LOGEC50
HILLSLOPE

Std. Error
BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervals
BOTTOM
TOP
LOGEC50
HILLSLOPE

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

F-30



Aminoglutethimide
110

_ 100
i: 90
g 80
U 70
Õ 60
'! 50
fl 40
:; 30
ii 20

10
o
-10 -9 -8 -7 -6
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Replicate 2
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-5 -4 -3

10g(AG) Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-3.0 9.7 9.3 8.5 6.8 7.0 7.5 8.4 8.1 7.9
-3.3 14.8 15.0 14.9 13.4 15.4 14.2
-3.6 28.0 28.2 27.7 27.7 26.6 26.0
-4.0 40.5 46.2 44.7 48.1 46.4 48.7 45.5 47.2 42.5
-4.3 62.6 60.5 65.5 58.8 58.8 58.8
-5.0 86.9 ~ 86.8 87.0 90.4 86.4 89.4 83.3 82.3
-6.0 93.5 89.9 92.7 95.7 90.8 100.8 89.0 85.2 90.7
-7.0 94.0 94.4 97.1 95.6 100.8 99.4 92.7 92.6 101.6
-8.0 97.6 96.2 103.3
-9.0 94.4 93.6 96.6

-10.0 95.2 94.5 96.3

Replicate 1 Replicate 2 Replicate 3

Equation 1

Best-fit values
BOTTOM 2.781 -4.887 -1.499
TOP 95.60 98.23 93.28
LOGEC50 -4.096 -3.978 -4.018
HILLSLOPE -1 .036 -0.9035 -0.9384

Std. Error

BOTTOM 2.934 3.433 4.268
TOP 0.6988 1.009 1.397
LOGEC50 0.04096 0.03964 0.05313
HILLSLOPE 0.1105 0.06290 0.09583

95% Confidence Intervals
BOTTOM -3.361 to 8.923 -12.05 to 2.274 -10.40 to 7.404
TOP 94.14 to 97.06 96.13 to 100.3 90.36 to 96.19
LOGEC50 -4.181 to -4.010 -4.061 to -3.896 -4.129 to -3.907
HILLSLOPE -1.268 to -0.8049 -1.035 to -0.7723 -1.138 to -0.7385

Goodness of Fit
Degrees of Freedom 19 20 20
R2 0.9944 0.9966 0.9924
Absolute Sum of Squares 125.5 96.87 191.0
Sy.x 2.570 2.201 3.090

Data
Number of X values 11 8 8
Number of Y replicates 3 3 3
Total number of values 23 24 24
Number of missing values 10 0 0
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Ketoconazole
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log(KCZ) Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

-4.0 0.5 0.3 0.4 0.1 0.1 -1.0e-002 0.4 0.4 0.5
-5.0 4.4 4.2 4.4 5.2 4.7 4.7 4.1 4.0 4.5
-6.0 30.1 32.3 31.2 35.4 34.9 32.2 31.3 29.9 32.5
-6.3 45.3 46.7 45.8 44.2 48.2 48.6 48.7 48.5 47.5
-7.0 82.6 80.1 63.0 81.1 75.5 74.5 77.2 84.0 82.2
-8.0 88.6 92.1 86.7 89.4 80.8 90.4 99.1 92.4 100.3
-9.0 98.0 92.8 92.8 84.0 83.5 91.5 95.8 99.0 98.1

-10.0 90.5 97.4 102.9 89.8 85.5 91.9 90.4 89.1 103.3

Replicate 1 Replicate 2 Replicate 3

Equation 1

Best-fi values
BOTTOM -1.319 -0.1461 0.2179
TOP 95.08 88.06 96.83
LOGEC50 -6.332 -6.213 -6.308
HILLSLOPE -0.8562 -1.020 -1.056

Std. Error
BOTTOM 2.433 1.587 1.656
TOP 1.680 1.080 1.211
LOGEC50 0.04977 0.03158 0.03105
HILLSLOPE 0.09097 0.08696 0.08612

95% Confidence Intervals
BOTTOM -6.394 to 3.757 -3.457 to 3.164 -3.237 to 3.673
TOP 91.57 to 98.58 85.81 to 90.31 94.31 to 99.36
LOGEC50 -6.436 to -6.228 -6.279 to -6.147 -6.373 to -6.243
HILLSLOPE -1.046 to -0.6665 -1.201 to -0.8382 -1.235 to -0.8761

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9888 0.9937 0.9937
Absolute Sum of Squares 377.6 183.9 229.1
Sy.x 4.345 3.032 3.385

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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log (PCZ) Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-3.0 -0.1 0.0 -0.1

-4.0 1.0e-002 -0.1 -1.0e-002
-5.0 0.3 0.2 0.3 0.5 0.5 0.6 0.6 0.4 0.4
-6.0 3.2 3.2 3.8 3.6 3.5 3.5 2.5 3.3 3.5
-7.0 28.6 25.0 26.0 24.7 23.1 25.0 24.8 21.9 25.0
-7.6 55.4 53.1 55.8 57.3 49.5 51.7
-8.0 64.9 70.5 76.9 75.7 70.5 72.3 74.2 71.3 74.9
-8.3 83.3 84.7 87.0 78.0 79.7 85.8
-9.0 101.8 90.4 92.1 88.4 92.7 96.4 93.5 97.2 84.6

-10.0 91.6 89.2 95.2 92.9 97.9 99.7 94.4 100.1 87.3

Replicate 1 Replicate 2 Replicate 3

Equation 1

Best-fi values
BOTTOM -0.1794 0.2822 0.1699
TOP 94.89 96.65 94.31
LOGEC50 -7.459 -7.487 -7.482
HILLSLOPE -0.9214 -0.9868 -0.9968

Std. Error
BOTTOM 1.098 1.067 1.709
TOP 1.711 1.060 1.692
LOGEC50 0.04605 0.02328 0.03800
HILLSLOPE 0.07189 0.04696 0.07788

95% Confidence Intervals
BOTTOM -2.469 to 2.110 -1.944 to 2.508 -3.395 to 3.735
TOP 91.32 to 98.46 94.43 to 98.86 90.79 to 97.84
LOGEC50 -7.555 to -7.363 -7.535 to -7.438 -7.561 to -7.403
HILLSLOPE -1.071 to -0.7715 -1.085 to -0.8889 -1.159 to -0.8344

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9940 0.9970 0.9920
Absolute Sum of Squares 232.3 97.76 252.8
Sy.x 3.408 2.211 3.555

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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log(NVPi

10g(NYPJ Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-3.0 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1
-4.0 1.6 1.9 1.9 4.1 4.6 5.9 5.5 2.8 3.8
-4.3 21.1 21.4 21.5 20.1 21.8 18.2
-4.6 39.8 40.0 41.9 39.4 43.1 39.5
-5.0 84.1 87.3 84.7 92.7 74.9 84.0 90.9 85.0 85.4
-5.3 101.5 88.1 100.0 107.5 102.6 108.9
-6.0 104.4 108.8 101.3 94.2 100.8 98.1 97.1 98.7 107.0
-7.0 104.5 101.8 100.7 91.8 101.3 98.0 102.2 98.8 105.5
-8.0 97.3 81.7 102.0
-9.0 99.6 100.2 95.9

-10.0 102.6 102.9 102.4

Replicate 1 Replicate 2 Replicate 3

Equation 1

Best-fit values
BOTTOM 0.2218 1.255 1.698
TOP 100.4 98.75 104.2
LOGEC50 -4.709 -4.654 -4.673
HILLSLOPE -2.588 -2.018 -2.186

Std. Error

BOTTOM 2.936 2.345 2.084
TOP 1.308 1.850 1.05
LOGEC50 0.1469 0.02659 0.02229
HILLSLOPE 1.248 0.2053 0.2014

95% Confidence Intervals
BOTTOM -5.902 to 6.345 -3.637 to 6.147 -2.650 to 6.046
TOP 97.69 to 103.1 94.90 to 102.6 100.6 to 107.7
LOGEC50 -5.015 to -4.402 -4.709 to -4.598 -4.720 to -4.627
HILLSLOPE -5.192 to 0.01606 -2.446 to -1.590 -2.606 to -1.766

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9882 0.9881 0.9909
Absolute Sum of Squares 512.0 469.1 408.2
Sy.x 5.060 4.843 4.518

Data
Number of X values 11 8 8
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 9 0 0
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log(FRMl Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-3.0 0.9 0.9 0.8 1.0 1.0 1.0 0.9 1.0 1.0
-4.0 6.5 6.2 6.1 6.4 6.4 6.4 6.1 6.1 6.3
-4.6 19.6 21.0 19.4 19.5 18.9 19.5
-5.0 36.8 37.2 38.0 37.5 37.1 33.1 35.0 33.4 32.1
-5.3 50.2 47.7 48.9 49.7 50.3 49.7
-6.0 77.8 81.0 81.6 77.0 86.7 86.0 76.6 76.3 81.2
-7.0 89.2 89.9 90.9 93.3 94.4 88.7 93.4 84.7 87.9
-8.0 92.9 92.1 84.2 90.1 92.6 89.3 87.9 88.5 93.6
-9.0 90.0 91.0 92.7

-10.0 88.8 89.2 91.4

Replicate 1 Replicate 2 Replicate 3

Equation 1

Best-fit values
BOTTOM 0.6013 1.631 0.8316
TOP 90.51 92.68 90.33
LOGEC50 -5.152 -5.219 -5.218
HILLSLOPE -1.041 -1.049 -0.9949

Std. Error

BOTTOM 0.9991 1.477 1.111
TOP 0.5684 1.252 0.9310
LOGEC50 0.02339 0.02851 0.02225
HILLSLOPE 0.05676 0.07255 0.05099

95% Confidence Intervals
BOTTOM -1.483 to 2.685 -1.450 to 4.711 -1.485 to 3.148
TOP 89.32 to 91.69 90.06 to 95.29 88.39 to 92.27
LOGEC50 -5.201 to -5.103 -5.278 to -5.159 -5.265 to -5.172
HILLSLOPE -1.159 to -0.9222 -1.201 to -0.8979 -1.101 to -0.8886

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9979 0.9945 0.9969
Absolute Sum of Squares 70.28 164.6 86.88
Sy.x 1.875 2.869 2.084

Data
Number of X values 10 8 8
Number of Y replicates 3 3 3
Total number of values 24 24 24
Number of missing values 6 0 0
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logrECZ) Replicate 1 Replicate 2 Replicate 3
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

-6.0 0.3 0.2 0.3 0.3 0.3 0.3 0.2 0.3 0.2
-7.0 2.3 1.9 2.0 1.9 2.1 2.0 2.1 2.2 2.5
-8.0 15.7 16.6 17.8 15.3 18.0 17.8 17.7 19.9 19.6
-8.3 30.1 30.3 27.4 30.2 31.3 31.1 32.0 37.5 32.8
-9.0 77.2 75.9 71.7 77.0 70.7 76.4 710 76.4 66.0
-9.3 90.5 88.9 91.2 82.2 81.3 85.2 89.7 85.4 96.3
-9.6 91.9 91.3 91.2 95.6 95.1 94.2 99.2 94.0 91.4

-10.0 94.8 104.0 100.6 94.9 90.5 98.3 98.4 88.7 109.8

Replicate 1 Replicate 2 Replicate 3
Equation 1

Best-fit values
BOTTOM 0.6946 0.4549 0.1701
TOP 100.6 97.88 103.7
LOGEC50 -8.614 -8.589 -8.617
HILLSLOPE -1.216 -1.176 -1.043

Std. Error

BOTTOM 1.089 1.094 2.199
TOP 1.571 1.591 3.627
LOGEC50 0.02592 0.02698 0.05578
HILLSLOPE 0.06375 0.06406 0.1087

95% Confidence Intervals
BOTTOM -1.576 to 2.966 -1.826 to 2.736 -4.418 to 4.758
TOP 97.29 to 103.8 94.57 to 101.2 96.16to 111.3

LOGEC50 -8.668 to -8.560 -8.645 to -8.532 -8.733 to -8.501

HILLSLOPE -1.349 to -1.083 -1.309 to -1.042 -1.270 to -0.8160
Goodness of Fit

Degrees of Freedom 20 20 20
R2 0.9967 0.9965 0.9877
Absolute Sum of Squares 127.6 125.0 463.2
Sy.x 2.526 2.500 4.813

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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log(CYNl Replicate 2 Replicate 3 Replicate 4
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

-4.0 25.3 21.0 23.3 25.0 24.3 22.6 27.7 27.7 26.8
-5.0 28.5 26.7 25.2 23.7 26.0 25.0 29.1 27.2 30.5
-5.3 41.2 37.8 41.6 35.7 37.8 36.5 42.7 45.0 47.8
-5.6 52.3 57.2 58.8 49.7 56.3 52.7 64.2 59.5 58.7
-6.0 63.5 72.7 73.4 70.6 74.7 66.3 73.1 70.3 76.3
-6.3 84.3 86.3 78.5 86.6 73.9 76.6 82.4 85.2 85.9
-7.0 92.5 89.1 84.1 99.8 92.6 94.2 93.5 86.4 93.7
-8.0 89.1 99.2 86.0 90.8 87.3 92.6 97.5 94.1 89.3

Replicate 2 Replicate 3 Replicate 4
Equation 1

Best-fit values
BOTTOM 21.16 21.55 24.61
TOP 90.54 92.60 92.48
LOGEC50 -5.645 -5.730 -5.617
HILLSLOPE -1.295 -1.321 -1.298

Std. Error
BOTTOM 2.513 2.429 2.254
TOP 1.870 1.927 1.645
LOGEC50 0.04807 0.04671 0.04349
HILLSLOPE 0.1526 0.1533 0.1393

95% Confidence Intervals
BOTTOM 15.92 to 26.40 16.48 to 26.62 19.91 to 29.31
TOP 86.64 to 94.44 88.58 to 96.62 89.05 to 95.91

LOGEC50 -5.745 to -5.544 -5.828 to -5.633 -5.708 to -5.527
HILLSLOPE -1.614 to -0.9768 -1.641 to -1.002 -1.589 to -1.007

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9776 0.9788 0.9814
Absolute Sum of Squares 361.2 370.5 284.8
Sy.x 4.250 4.304 3.773

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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10g¡DCFl Replicate 1 Replicate 2 Replicate 3

Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
-3.0 2.5 2.1 2.2 2.8 1.8 2.1 2.6 2.7 2.1

-3.3 4.8 6.7 5.3 7.1 7.4 6.3
-3.6 11.1 11.5 14.4 11.8 11.7 14.2
-4.0 24.6 22.2 23.2 23.8 29.3 34.2 23.0 22.8 28.2
-5.0 82.6 79.7 74.3 74.1 77.0 79.6 75.7 70.8 71.2
-6.0 90.5 92.4 100.7 113.8 106.7 89.7 92.3 96.6 88.3
-7.0 92.1 97.3 92.9 100.7 102.2 100.5 94.2 92.7 88.3
-8.0 100.7 95.9 97.8 115.1 99.7 113.2 96.3 94.8 102.7
-9.0 106.9 92.2 95.5

-10.0 91.2 93.6 94.9

Replicate 1 Replicate 2 Replicate 3

Equation 1

Best-fit values
BOTTOM 0.1887 -4.76 -0.9486
TOP 95.95 106.5 95.29
LOGEC50 -4.428 -4.453 -4.459
HILLSLOPE -1 .159 -0.8375 -0.9354

Std. Error

BOTTOM 2.846 5.315 2.385
TOP 1.061 2.287 1.157
LOGEC50 0.05282 0.08875 0.04765
HILLSLOPE 0.1085 0.1125 0.07271

95% Confidence Intervals
BOTTOM -5.748 to 6.126 -15.86 to 6.311 -5.924 to 4.026
TOP 93.73 to 98.16 101.8 to 111.3 92.88 to 97.71

LOGEC50 -4.539 to -4.318 -4.638 to -4.268 -4.559 to -4.360
HILLSLOPE -1.386 to -0.9331 -1.072 to -0.6028 -1.087 to -0.7837

Goodness of Fit
Degrees of Freedom 20 20 20
R2 0.9898 0.9865 0.9951
Absolute Sum of Squares 312.0 640.8 182.7
Sy.x 3.950 5.661 3.023

Data
Number of X values 10 8 8
Number of Y replicates 3 3 3

Total number of values 24 24 24
Number of missing values 6 0 0
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10g(AG) Data Set-A
y SEM N

-3.0 8.1 0.6 3
-3.3 14.6 0.3 2
-3.6 27.4 0.6 2
-4.0 45.5 1.2 3
-4.3 60.8 2.0 2
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1.0 EXECUTIVE SUMMARY

The primary objective of this task was to evaluate the responsiveness of the aromatase assay to various chemicals

using human recombinant microsomes.

Ten reference chemicals, including aminoglutethimide, ketoconazole, prochloraz, 4-nonylphenol, dibenz(a,h)

anthracene, fenarimol, econazole, chrysin, dicofol, and atrazine, were tested for their ability to affect CYP19 aromatase

activity in human recombinants microsomes using the classic 3H20 method. Briefly, each inhibitor was incubated with

recombinant micro somes in the presence oeH-androstenedione (substrate for aromatase) at pH 7.4 and 37 :f 1 DC, for

15 minutes. Eight concentrations of each inhibitor were tested in the aromatase assay to construct a dose-response curve

from which ICso was calculated. Four types of control samples were included for each replicate: full and background

enzyme activity control, positive (with 4-hydroxyandrostenedione as a known aromatase inhibitor) and negative (with

lindane a known non-inhibitor) controls. The average ICso for aminoglutethimide was LLO.7 llM, for ketoconazole

571.2 nM, for prochloraz 32.53 nM, for 4-nonylphenol 20.2lllM, for fenarImol 5.4l5 llM, for econazole 2.392 nM, for

chrysin l.4 77 llM, and for dicofol l7.54 llM. The ICso values were generated by fitting the mean percent of control

aromatase activity values for each replicate (three repetitions for each replicate, across three replicates for each of the

reference chemicals).

From all tested potential aromatase inhibitors, econazole was the most potent. Two tested reference chemicals,

dibenz( a,h ) anthracene and atrazine, exhibited no aromatase activity inhibition properties.

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 identifing and characterizing the endocrine effects of various environmental contaminants,

industrial chemicals, and pesticides. The aim of the program is to develop a two-tiered approach, e.g., a

combination of in vitro and in vivo mammalian and ecotoxicological screens (Tier l) 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 Methods

Validation Advisory Committee (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 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,
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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 literatue 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 ß-NADPH-cytochrome P450 reductase, are necessary for enzymtic activity, and the enzyme complex is

localized in the smooth endoplasmic reticulum. The aromatase gene, designated CYPI9, encodes the cytochrome

P450arom and consists often 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.

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 inhbit alOmatase 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 inibitors; 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 inhbition of

aromatase activity in the human placental microsomal assay system.

The human placental 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 (W A 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.
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2.2 Task Description and Objectives

Three independent replicates of aromatase assay were conducted (on separate days) for each of the ten

reference chemicals. Each reference chemical was tested at eight concentrations and there were three repetitions for

each concentration of a given replicate. ICso for each replicate were calculated using Prism (Version 4.0) software

as specified in the protocol.

The objective of the presented study was to demonstrate the responsiveness of the aromatase assay to

reference chemicals. An additional aim of the study was to use the optimized assay to obtain intralaboratory assay

variability estimates. The study protocol can be found in Appendix A.

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 No. 024K0809) was obtained from Sigma-Aldrich; St. Louis, MO by the

Sponsor's Chemical Repository (CR) and was then distributed to the participating laboratories. It had a reported purity

of 100 %. The radiolabeled androstenedione ((Iß-3H)-androstenedione, (3H)ASDN, Lot No. 3538496), was obtained

from PerkinElmer Life Sciences, Inc., Boston, MA 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 (HPLC) by the lead laboratory (see Results section).

Preparing the substrate solution involved the mixing of non-radio labeled and radiolabeled (3H)ASDN in

order to achieve 100 nM final concentration of ASDN in the assay. The amount of tritium added to each incubation

tube was about 0.1 llCi. This substrate solution should have had a concentration of 2 !lM with a radiochemical

content of about 1 !lCi/rn.

The following illustrates the preparation of a substrate solution using a stock of (3H)ASDN with a specific

activity of 25.3 Ci/mmol and a concentration of 1 mCi/rn. AI: 100 dilution of the radiolabeled stock solution in

buffer and a 1 mg/rn solution of ASDN in ethanol were prepared. Subsequently, the 1 mg/rn ASDN in ethanol

solution was diluted in buffer to a fmal concentration of 1 !lg/rn. Five and four-tenth (5.4) rn of the 1 llg/rn

solution of ASDN, 960 IlL of the eH)ASDN buffer dilution and 3.24 rn buffer to make 9.6 rn were combined.

The weight of each component added to the substrate solution was recorded. After mixing the solution, five aliquots

of ca. 20 IlL were weighed out and combined with scintilation cocktail for radiochemical content analysis.

3.2 Reference Chemicals

The Sponsor's 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 (see Results

section).

The reference chemical formulations and vehicles were received from Sponsor's CR. To each solution of

the reference chemical a specific code was assigned to ensure that replicates were conducted blind for reference

chemical identity. Table 1 summarizes all information about the used reference chemicals.
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Table 1 - Reference Chemicals

Mfr. Stock Stock Solution

Reference Chemical Purity Molecular Solution Concentration
Name (%) CAS No. Formula Code (M) Vehicle

Aminoglutethimide 99 125-84-8 C13H16N202 RC# 1 0.1 DMSO
Chrysin 98.2-101.4 480-40-0 C1sHio04 RC#8 0.01 DMSO
Dicofol 96.5 115-32-2 Ci4H9ClsO RC#9 0.1 DMSO

Econazole (nitrate) 98 24169-02-6 Ci8H IsCl3N20-HN03 RC#7 0.1 DMSO
Ketoconazole :; 99 65277-42-1 C26H28Cl2N404 RC#2 0.01 DMSO

Atrazine 98 1912-24-9 CgHi4ClNs RC# 10 0.1 DMSO
Fenarimol 99 60168-88-9 Ci7H J2CliN 20 RC#6 0.1 DMSO

4-Nonylphenol :;99.5 84852-15-3 CisH240 RC#4 0.1 DMSO
Prochloraz 99.5 67747-09-5 CisHi6Cl3N302 RC#3 0.1 DMSO

Dibenz( a,h ) anthracene 97 53-70-3 C22Hi4 RC#5 0.01 DMSO

Dilutions of each reference chemical solution were prepared fresh each day for use in the assay. In each

case, the same lot number of vehicle used to prepare the stock solution was used in the preparations of the dilutions.

Suppliers and lot numbers for reference chemical vehicles are presented in Table 18 (Section 3.5).

The results of first replicate for each reference chemical was reviewed and adjustments were made (at the

direction of the Study Director) to the tested concentrations in subsequent replicates of the assay in order to obtain

data that better described the dose-dependent cure. The dilution schemes described in Tables 2 through 14 were

used in the preparations of appropriate dilutions of all ten tested reference chemicals.

Table 2 - Dilution Scheme for Replicate 1 of Aminoglutethimide and Prochloraz (RC# 1 and RC# 3)

Soln Final
Vehicle Sample Concentration Concentration in

Dilution ID (i-L) (i-L) Sample Used (mM) Assay (M)
1 900 100 Stock Solution 1.00E+Ol 1.00E-04
2 900 100 Diln. 1 1.00E+00 1.00E-05
3 900 100 Diln. 2 1.00E-Ol 1.00E-06

4 900 100 Diln. 3 1.00E-02 1.00E-07
5 900 100 Diln. 4 1.00E-03 1.00E-08
6 900 100 Diln. 5 1.00E-04 1.00E-09
7 900 100 Diln. 6 1.00E-05 1.00E- 1 0

8 900 100 Diln. 7 1.00E-06 1.00E-ll
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Table 3 - Dilution Scheme for Replicate 1 of Ketoconazole (RC# 2), Replicate 1 of Chrysin (RC# 8)

Soln
Dilution Vehicle Sample Concentration Final Concentration

ID (iiL) (iiL) Sample Used (mM) in Assay (M)
1 0 1000 Stock Solution 1.00E+01 1.00E-04
2 900 100 Diln. 1 1.00E+00 1.00E-05
3 900 100 Diln. 2 1.00E-Ol 1.00E-06
4 750 250 Diln. 3 2.50E-02 2.50E-07
5 900 100 Diln. 3 1.00E-02 1.00E-07
6 900 100 Diln. 5 1.00E-03 1.00E-08
7 900 100 Diln. 6 1.00E-04 1.00E-09
8 900 100 Diln. 7 1.00E-05 1.00E- 10

Table 4 - Dilution Scheme for Replicate 1 of 4-Nonylphenol (RC# 4), Fenarimol (RC# 6),
Econazole (RC# 7), Dicofol (RC# 9), and Atrazine (RC# 10)

Final
Dilution Vehicle Sample Sample Soln Concentration in

ID (¡.L) (¡.L) Used Concentration Assay
1 0 1000 Stock Solution 1.00E+02 1.00E-03
2 900 100 Diln. 1 1.00E+Ol 1.00E-04
3 900 100 Diln. 2 1.00E+00 1.00E-05
4 900 100 Diln. 3 1.00E-Ol 1.00E-06
5 900 100 Diln. 4 1.00E-02 1.00E-07
6 900 100 Diln. 5 1.00E-03 1.00E-08
7 900 100 Diln. 6 1.00E-04 1.00E-09
8 900 100 Diln. 7 1.00E-05 1.00E-1O

Soln
Vehicle Sample Concentration Final Concentration

Dilution ID (¡.L) (¡.L) Sample Used ( mlI) in Assay (M)
1 0 1000 Stock Solution 1.00E+02 1.00E-03
2 900 100 Stock Solution 1.00E+Ol 1.00E-04
3 900 100 Diln. 2 1.00E+00 1.00E-05
4 750 250 Diln. 3 2.50E-Ol 2.50E-06
5 900 100 Diln. 3 1.00E-Ol 1.00E-06
6 900 100 Diln. 5 1.00E-02 1.00E-07
7 900 100 Diln. 6 1.00E-03 1.00E-08
8 900 100 Diln. 7 1.00E-04 1.00E-09

Table 5 - Dilution Scheme for Replicates 2 and 3 of Fenarimol (RC# 6)
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Table 6 - Dilution Scheme for Replicates 1, 2, and 3 of Dibenzla,h) anthracene (RC# 5)

Soln Final
Dilution Vehicle Sample Sample Concentration Concentration in

ID (¡.L) (¡.L) Used (mM) Assay (M)
1 0 1000 Stock Solution 1.00E+Ol 1.00E-04
2 900 100 Diln. 1 1.00E+00 1.00E-05
3 900 100 Diln. 2 1.00E-Ol 1.00E-06
4 750 250 Diln. 3 2.50E-02 2.50E-07
5 900 100 Diln. 3 1.00E-02 1.00E-07
6 900 100 Diln. 5 1.00E-03 1.00E-08
7 900 100 Diln. 6 1.00E-04 1.00E-09
8 900 100 Diln. 7 1.00E-05 1.00E-I0

Table 7 - Dilution Scheme for Replicates 2 and 3 of Aminoglutethimide (RC# 1)

Soln Final
Dilution Vehicle Sample Sample Concentration Concentration in

ID (¡.L) (¡.L) Used (mM) Assay (M)
1 0 1000 Stock Solution 1.00E+02 1.00E-03
2 750 250 Stock Solution 2.50E+Ol 2.50E-04
3 900 100 Stock Solution 1.00E+Ol 1.00E-04
4 500 500 Diln. 3 5.00E+00 5.00E-05
5 500 500 Diln. 4 2.50E+00 2.50E-05
6 900 100 Diln. 3 1.00E+00 1.00E-05
7 750 250 Diln. 6 2.50E-Ol 2.50E-06
8 900 100 Diln. 6 1.00E-Ol 1.00E-06

Table 8 - Dilution Scheme for Replicates 2 and 3 of Ketoconazole (RC# 2)

Soln Final
Dilution Vehicle Sample Sample Concentration Concentration in

ID (¡.L) (¡.L) Used (mM) Assay (M)
1 0 1000 Stock Solution 1.00E+Ol 1.00E-04
2 900 100 Diln. 1 1.00E+00 1.00E-05
3 900 100 Diln. 2 1.00E-Ol 1.00E-06
4 500 500 Diln. 3 5.00E-02 5.00E-07
5 750 250 Diln. 3 2.50E-02 2.50E-07
6 900 100 Diln. 3 1.00E-02 1.00E-07
7 900 100 Diln. 6 1.00E-03 1.00E-08
8 900 100 Diln. 7 1.00E-04 1.00E-09
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Table 9 - Dilution Scheme for Replicates 2 and 3 of Prochloraz (RC# 3)

Soln Final
Dilution Vehicle Sample Sample Concentration Concentration in

ID ÜiL) (¡.L) Used (mM) Assay (M)
A 900 100 Stock Solution 1.00E+Ol --

I 900 100 Diln. A 1.00E+00 1.00E-05
2 900 100 Diln. 1 1.00E-Ol 1.00E-06
3 900 100 Diln. 2 1.00E-02 1.00E-07
4 750 250 Diln. 3 2.50E-03 2.50E-08
5 900 100 Diln. 3 1.00E-03 1.00E-08
6 750 250 Diln. 5 2.50E-04 2.50E-09
7 900 100 Diln. 5 1.00E-04 1.00E-09
8 900 100 Diln. 7 1.00E-05 1.00E-I0

Table 10 - Dilution Scheme for Replicates 2 and 3 of 4-Nonylphenol (RC# 4)

Soln Final
Dilution Vehicle Sample Sample Concentration Concentration in

ID (¡.L) (¡.L) Used (mM) Assay (M)
1 0 1000 Stock Solution 1.00E+02 1.00E-03
2 900 100 Diln. 1 1.00E+Ol 1.00E-04
3 500 500 Diln. 2 5.00E+00 5.00E-05
4 750 250 Diln. 2 2.50E+00 2.50E-05
5 900 100 Diln. 2 1.00E+00 1.00E-05
6 900 100 Diln. 5 1.00E-Ol 1.00E-06
7 900 100 Diln. 6 1.00E-02 1.00E-07
8 900 100 Diln. 7 1.00E-03 1.00E-08

Table 11 - Dilution Scheme for Replicates 2 and 3 of Econazole (RC# 7)

Soln Final
Dilution Vehicle Sample Sample Concentration Concentration in

ID (¡.L) (¡.L) Used (mM) Assay (M)
1 900 100 Stock Solution 1.00E+Ol 1.00E-04
2 900 100 Diln. 1 1.00E+00 1.00E-05
3 900 100 Diln. 2 1.00E-Ol 1.00E-06
4 900 100 Diln. 3 1.00E-02 1.00E-07
5 900 100 Diln.4 1.00E-03 1.00E-08
6 750 250 Diln. 5 2.50E-04 2.50E-09
7 900 100 Diln. 5 1.00E-04 1.00E-09
8 900 100 Diln. 7 1.00E-05 1.00E-I0
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Table 12 - Dilution Scheme for Replicates 2 and 3 of Chrysin (RC# 8)

Soln Final
Dilution Vehicle Sample Sample Concentration Concentration in

ID (¡iL) (¡iL) Used (ru) Assay (M)
1 0 1000 Stock Solution 1.00E+Ol 1.00E-04
2 900 100 Diln. 1 1.00E+00 1.00E-05
3 500 500 Diln. 2 5.00E-Ol 5.00E-06
4 750 250 Diln. 2 2.50E-Ol 2.50E-06
5 900 100 Diln. 2 1.00E-Ol 1.00E-06
6 900 100 Diln. 5 1.00E-02 1.00E-07
7 900 100 Diln. 6 1.00E-03 1.00E-08
8 900 100 Diln. 7 1.00E-04 1.00E-09

Table 13 - Dilution Scheme for Replicates 2 and 3 of Dicofol (RC# 9)

Soln Final
Dilution Vehicle Sample Sample Concentration Concentration in

ID (¡iL) (¡iL) Used (ru) Assay (M)
1 0 1000 Stock Solution 1.00E+02 1.00E-03
2 900 100 Diln. 1 1.00E+Ol 1.00E-04
3 500 500 Diln. 2 5.00E+00 5.00E-05
4 900 100 Diln. 2 1.00E+00 1.00E-05
5 900 100 Diln. 4 1.00E-Ol 1.00E-06
6 900 100 Diln. 5 1.00E-02 1.00E-07
7 900 100 Diln. 6 1.00E-03 1.00E-08
8 900 100 Diln. 7 1.00E-04 1.00E-09

Table 14 - Dilution Scheme for Replicates 2 and 3 of Atrazine (RC# 10)

Soln Final
Dilution Vehicle Sample Sample Concentration Concentration

ID (¡iL) (¡iL) Used (ru) in Assay (M)
1 0 1000 Stock Solution 1.00E+02 1.00E-03
2 100 900 Stock Solution 9.00E+Ol 9.00E-04
3 200 800 Stock Solution 8.00E+Ol 8.00E-04
4 250 750 Stock Solution 7.50E+Ol 7.50E-04
5 500 500 Stock Solution 5.00E+Ol 5.00E-04
6 900 100 Stock Solution 1.00E+Ol 1.00E-04
7 900 100 Diln. 6 1.00E+00 1.00E-05
8 900 100 Diln. 7 1.00E-Ol 1.00E-06

3.3 Control Substances

The known aromatase inhibitor, 4-hydroxyandrostenedione (4-0H ASDN), was used as a positive control and

the known aromatase non-inhibitor, lindane, was used as a negative control. Stock solution of control substances

(Table 15) were supplied by Sponsor's CR and were stored refrigerated. Dilutions were made fresh each day of use in

the same vehicle and lot number that was used to prepare the stock solutions (see Table 18, Section 3.5). Tables 16

and 17 present the dilution scheme for 4-0H ASDN and lindane, respectively.
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Table 15 - Control Substances

Molecular Storage
Mfr. Molecular Weight Stock Conditions

Control Substance Name Purity CAS No. Formula (g/mol) Solution ID Vehicle eq
4- hydroxyandrostenedione 99% 566-48-3 CI9H2603 302.4 4-ASDN-l 95% ethanol 2-8

Lindane 99.6% 58-89-9 C6H6Cl6 290.8 3-LIN-l DMSO 2-8

Table 16 - Dilution Scheme for 4-0H ASDN (Positive Control)

Volume of Volume of Solution Final Concentration
Dilution EtOH Solution Solution Concentration In AssayID (l.L) (l.L) Used (M) (M)

1900 100
(

Diln. 1

)
0.000005 5.00E-08

Table 17 - Dilution Scheme for Lindane (Negative Control)

Volume of Volume of Solution Final ConcentrationDilution DMSO Solution Concentration In AssayID (l.L) (l.L) Solution Used (M) (M)
900 100

(
Diln. 1 0.0001 1.00E-06

3.4 Microsomes

Human recombinant microsomes were obtained through RTI International (Research Triangle, NC), Lot

No.5, fromBD GENTEST (Wobur, MA) and were stored at approximately -70DC until the time of assay. On the

day of use, microsomes were thawed rapidly in a 37:f 1 DC water bath, rehomogenized by briefvortexing and then

kept on ice until used. The time between thawing of the microsomes and their use in the assay was limited to less

than 1 hour and, in most cases was about 45 to 50 minutes.

The protein concentration in stock miclOsomes was approximately 4.8 mg/mL. Microsomes were diluted

in assay buffer in two serial dilutions. For the replicate 1 and 2 of amino glutethimide (RC# 1) the first dilution was

achieved by gently mixing 0.1 mL of micro somes stock solution with 4.9 mL of buffer (total volume 5.0 mL, 1:50

dilution). Next 4.0 mL of the first dilution was gently mixed with 46.0 mL of buffer (total volume 50.0 mL, 1: l2.5

dilution). The first dilution for the all other reference chemicals was achieved by gently mixing 0.08 mL of

microsomes stock solutions with 4.72 mL of buffer (total volume 4.8 mL, 1 :60 dilution). The second dilution

(l:l0.5) was obtained by gently mixing 4.0 mL of first microsomes dilution with 38.0 mL of buffer. The first

dilution was kept on ice until the protein concentration was measured. In the second dilution, the target protein

concentration was ca. 0.008 mg/mL to achieve a final protein concentration in the incubation mixture ca.

0.004 mg/mL. The second dilution was also kept on ice until it was placed in the water bath just prior to its addition

to the incubation mixture to start the reaction.
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3.5 Other Assay Components

In addition to substrate, reference chemicals or control substances, vehicle, and microsomes, the aromatase

assay contained nicotinamide adenine dinucleotide phosphate reduced form (NADPH), propylene glycol, and

phosphate buffer. Suppliers and lot numbers for other aromatase assay components are presented in Table 18.

Table 18 - Suppliers and Lot Numbers for Aromatase Assay Components

Chemical Supplier Lot Number
NADPH Sigma 074K7057
Propylene glycol Spectrm Chemical SQ0397
Sodium phosphate dibasic Sigma 083K0120
Sodium phosphate monobasic Sigma 054K0144
Ethanol, 95% Spectr Chemical! Battelle CR SW0045
Vehicle (DMSO) for Reference Chemicals 1-7,

Mallinckrodt 2969A464289, 10, and Lindane
Vehicle (DMSO) for Reference Chemical 8 EMD 44155

3.5.1 Nicotinamide Adenine Dinucleotide Phosphate, Reduced Form (NADPH)

NADPH is the required co-factor for aromatase. The final concentration in the assay was 0.3 mM.

Typically, a 6 mM stock solution was prepared fresh each day by dissolving ca. 20 mg of ß-NADPH in 4 mL of

assay buffer and was kept on ice until use.

3.5.2 Assay Buffer

The assay buffer was 0.1 M sodium phosphate buffer, pH 7 A. One liter of 0.1 M solution of sodium

phosphate monobasic (NaH2P04) in Mili-Q water and one liter of O. 1 M solution of sodium phosphate dibasic

(Na2HP04) in Mili-Q water were prepared. The solutions were combined in the approximate ratio 80:20

(dibasic: monobasic sodium phosphate) to achieve a pH of 7 A. The assay buffer was stored for up to one

month in the refrigerator (2 to 8°C).

3.6 Protein Determination

The protein concentration in the microsomes was determned each day of microsomes use by using a DC

Protein Assay kit from BioRad (Hercules, CA). The six-point standard curve was prepared using bovine serum

albumin (BSA) reconstituted in Milli-Q water.

The standard curve range was from 5 to 250 llg protein/mL. Each standard and unkown sample was run

in triplicate; quality control (Qc) standards (target protein concentration of 10 and 100 llg/mL) were run in duplicate

with each protein assay. To a 200 IlL unkown, standard and QC aliquot 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 and samples were gently

mixed. The samples were incubated in room temperature for at least 15 minutes. Each sample (standard and

unknown) was transferred to disposable polystyrene cuvettes and the absorbance at 750 nm was measured using a

spectrophotometer. The protein concentration of each microsomal sample was determined by interpolation, reading

the protein concentration on the standard curve that corresponded to its absorbance.
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3.7 Cytochrome P450 Aromatase (CYPI9) Activity

Three (or more) independent replicates were conducted (on separate days) for each reference chemical with

all replicates for a given reference chemical conducted by the same technician. Each reference chemical was tested

at eight concentrations and there were three (triplicate) repetitions for each concentration of a given replicate. A

single replicate experiment of an example reference chemical is described in Table 19.

Four types of control samples were included with each replicate. These included:

· 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 were in the full aromatase activity control,
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 the concentration of 5 x 10-8 M.

· Negative controls (all components that were in full aromatase activity controls, except vehicle, and
with the addition of lindane at the concentration of 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 control sets were split that two tubes (of each control type) were run at the beginning and two at

the end of each replicate set.

The assays were performed in 13 x 100 mm test tubes maintained at 37 :f 1°C in a shaking water bath.

Propylene glycol, (3H)ASDN, NADPH, and assay buffer were combined in the test tubes with or without inhibitor (as

described below) to the total volume of 1.0 mL. The volume of the reference chemical or control substance solutions

or vehicle used was 20 IlL (1 % of total assay volume). The final concentrations for the assay major components are

presented in Table 20. The tubes and the microsomal suspension were placed at 37:f I°C in the water bath for

approximately 5 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 minutes. The incubations were stopped by

addition of methylene chloride (2.0 mL); the tubes were vortex-mixed for approximately 5 seconds and placed on ice.

The tubes were then vortex-mixed an additional 20 to 25 seconds, then centrifuged using a Beckman OS-6 centrifuge

with GH-3.8 rotor for 10 minutes at a setting of 1000 rpm. After centrifugation, the methylene chloride layer was

removed and discarded; the aqueous layers were extracted again with methylene chloride (2.0 mL). This extraction

procedure was performed one additional time, each time discarding the methylene chloride layer. The aqueous layers

were transferred to vials and duplicate aliquots (0.5 mL) were transferred to 20-mL liquid scintillation counting vials.

Liquid scintillation cocktail (Ultima Oold, Packard, 10 mL) was added to each counting vial and shaken to mix the

solution.

Analysis of the samples was performed using liquid scintillation spectrometry (LSS). Radioactivity found

in the aqueous fractions represented amount of formed 3H20. The aromatization of one mole of (3H)ASDN resulted

in the production of one mole of estrone (non-radiolabeled) and one mole of 3H20.
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Table 19 - Reference Chemical Study Design

Repetitions Reference Chemical
Sample Type (Test Tubes) Description Concentration (M)

Full Enzyme Activity Control 4
Complete assay" with reference chemical

N/Avehicle control

Background Activity Control 4
Complete assay with reference chemical vehicle

N/Acontrol omitting NADPH

Positive Control 4
Complete assay with positive control chemical

5 x 10-8
(4-0H ASDN) added

Negative Control 4
Complete assay with negative control chemical

i x 10-6
(Lindane) added

Reference Chemical
3 Complete assay with Reference Chemical added i x 10-3Concentration i

Reference Chemical
3 Complete assay with Reference Chemical added i x 10-4

Concentration 2

Reference Chemical
3 Complete assay with Reference Chemical added i x 10-5

Concentration 3

Reference Chemical
3 Complete assay with Reference Chemical added i x 10-6

Concentration 4

Reference Chemical
3 Complete assay with Reference Chemical added i x 10-7

Concentration 5

Reference Chemical
3 Complete assay with Reference Chemical added i x 10-8

Concentration 6

Reference Chemical
3 Complete assay with Reference Chemical added i x 10-9

Concentration 7

Reference Chemical
3 Complete assay with Reference Chemical added i x 10-10

Concentration 8

· The complete assay contained buffer, propylene glycol, microsomal protein, (3H)ASDN and NADPH.

Table 20 - Aromatase Assay Conditions using Recombinant Microsomes

Component Volume Final Concentration
Assay Component Added to the Assay in the Assay
Microsomal protein 1.0 mL 0.004 mg/mL

NADPH 100 ilL 0.3mM
(3H)ASDN 100 IlL 100 nM

Propylene glycol 100 IlL 5% (v/v)
Reference Chemical, Control Substance or Vehicle 20 IlL Varies.
· See Table i 9 for details.

3.8 Data Analysis

3.8.1 Aromatase Activity and Percent of Control Calculations

Data were entered into an Excel spreadsheet for calculation of aromatase activity and percent of control.

The master spreadsheet used was titled Aromatase _Master _Version 1.2.xls.

For each repeat tube (full enzyme activity control, background activity control, positive and negative controls

and each reference chemical concentration), the Excel spreadsheet included total observed (uncorrected)

disintegration per minute (dpm) 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

(3H)ASDN, the mg of protein, and the incubation time.

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
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tubes and multiplying by 100. Nominally, one may expect for an inhibitor the percent of control activity values

to vary between approximately 0% near the high inhibition concentrations and approximately 100% near the

low inhibition concentrations. However, due to experimental variation, individual observed percent of control

values sometimes extended below 0% or above 100%.

The spreadsheet calculated dpm/mL for each aliquot of extracted aqueous incubation mixture and average

dpm/mL and total dpm for each aqueous portion (after extraction). Multiplication of the volume (mL) of

substrate solution added to the incubation by the substrate solution radiochemical content (dpm/mL) yielded the

total dpm present in the assay tube at initiation. The total dpm remaining in the aqueous portion after extraction

divided by the total dpm present in the assay tube at initiation times 100 yielded the percent of the substrate that

was converted to product. The total dpm remaining in the aqueous portion after extraction was corrected for

background by subtracting the average dpm present in the aqueous portion of the background activity control

tubes (for that day/assay). This corrected dpm was then converted to nmol product formed by dividing by the

substrate specific activity (dpm/nmol). The activity of the enzyme was expressed in nmol (mg proteinr1min-i

and was calculated by dividing the amount of estrogen formed (nmol) by the amount of microsomal protein

used (in mg) times the incubation time (in min). Average activity in the full activity control samples was

calculated. Percent of activity remaining in the presence of various inhibitor concentrations was calculated by

dividing the aromatase activity at a given inhibitor concentration by the average positive full activity control

and multiplying by 100.

3.8.2 Statistical Analyses

3.8.2.1 Concentration Response Fits for the Reference Chemicals

For the reference chemicals, an independent concentration response curve fit was carried out for each

replicate. 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 = 10-5 then X = -5). 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 = Hill slope
/1 = loglOIC5o (IC5o 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 + 1O(ii-X)*H).

The response curve was fitted by non-weighted least squares nonlinear regression analysis. Model fits

were carried out using Prism software (Version 4.0).
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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), loglOIC5o (11) and slope (ß). The estimated T, B, logloIC5o and ß for a reference chemical was a

(weighted) mean across the replicates. The "Status" of each response curve was indicated as:

· Complete curve - "inhibitor" - data were available up to at least 80% inhibition - IC50 was
calculated.

· Incomplete curve - "presumed inhibitor" - data were available to at least 50% inhbition but not
beyond 80% inhibition - IC50 was calculated.

· Incomplete curve -"equivocal" - data were available to between 20 and 50% inibition - ICso
was not calculated.

· "No inhbition" - no data were available above 20% inhibition - IC50 was not calculated.

3.8.2.2 Oraphical 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 was plotted versus logarithm ofreference chemical concentration. The

average concentration response curve across replicates was superimposed on the same plot.

Graphs were prepared for the parameter estimates from the response curve model fits to visually assess

the estimates and their variations.

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

The means of the full enzyme activity control values within each replicate and chemical were calculated

as the reference value for 100% of control for the replicate and chemicaL. The percent of control for each

repetition within each replicate and chemical was calculated as the ratio of the repetition value divided by the

corresponding 100% of control reference value. Graphs of the percent of control values indicating the

repetition portion by replicate and chemical for background activity, full activity, negative and positive

controls were prepared. Oraphs displaying the differences of the means of the beginning repetitions and the

means of the end repetitions within each replicate and chemical were prepared. A mixed effects model was fit

to the percent of control values for each controL. The fixed effects were assigned as the chemical type,

portion, and portion by chemical interaction. The random effects were assigned as replicated within reference

chemical and poiiion by replicate interaction within chemicaL.
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3.8.204 Statistical Software

Concentration response curves were fitted to the data using the non-linear regression analysis features in

the Prism statistical analysis package, VersIon 4.0. Supplemental statistical analyses and displays such as

summary tables, graphical displays, analysis of variance, and multiple comparisons were carried out using the

Statistical Analysis System (SAS), Version 9.0.

3.9 Retention of Records

All study records, including the final report, are retained in the archives as specified in the study protocol.

4.0 RESUL TS

4.1 Radiochemical Purity

The radiochemical purity for the substrate androstenedione was 97% as reported by RTI InternationaL.

4.2 Stock Formulation Analysis

The formulation stability and formulation analysis results for all ten reference chemicals and the positive

and negative control substances from Battelle CR are included in the study fie. Some of the formulation

analysis data are summarized in Table 21.

Table 21 - Formulation Analysis Data

Stock Date of Last
Solution Known Use on

Chemical Reference Chemical Stock Manufacturer's Preparation Stabilty WA4-17,
Code ID Solution ID Purity (%) Date (days) Task 4

1 Arnnoglutethimide RC#1 ::99 6/30/2005 59 7/22/2005
2 Ketoconazole RC#2 :: 99 6/29/2005 60 8/15/2005
3 Prochloraz RC#3 99.5 7/25/2005 63 8/4/2005
4 4-Nonylphenol RC#4 ::98.5 9/13/2005 20 9/29/2005
5 Dibenz( a,h ) anthracene RC#5 97 9/13/2005 20 1014/2005
6 Fenarimol RC#6 99 7/25/2005 30 8/9/2005
7 Econazole RC#7 98 8/8/2005 56 8/19/2005
8 Chrysin RC#8 98.2-10104 8/9/2005 100 8/25/2005
9 Dicofol RC#9 96.5 8/22/2005 29 8/31/2005
10 Atrazine RC #10 98 8/23/2005 28 9/8/2005

NIA Lindane 3-LIN-l 99.6 7/1/2005 168 1014/2005
NIA 4-0H ASDN 4-ASDN-l 99 6/27/2005 173 10/4/2005

4.3 Protein Analysis

Protein concentration measurements were done according to the procedure provided in Section 3.6 of this

report. To measure the protein concentration, 1 :50 (for replicate 1 and 2 for amino glutethimide (RC#I)) and 1 :60

(for the all other reference chemicals) microsomes dilution in assay buffer was processed. The results for

measuring protein concentration in recombinant microsomes for each day of use are presented in Table 22. The

average measured protein content of the recombinant microsomes stock solution was 5.17 mg/mL (4.16% CV),

with the range of 4.59 to 5.61 mg/mL.
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In order to better characterize the protein assay, QC samples were included in all runs (see Section 3.6).

The QC results are presented in Table 23. The overall mean value for the low QC standard (across 30

replicates) was determined as 0.011 :f 0.001 mg/mL (10.9% CV; nominal value 0.012 mg/mL) and overall mean

value for the high QC standard was determined as 0.107 :f 0.003 mg/mL (204% CV; nominal value 0.11 0

mg/mL).

Table 22 - Protein Concentration Data

Protein Concentration Protein Concentration
(mg/mL) (mg/mL)

Run by Reference Chemical Rep.! Rep. 2 Rep. 3 Mean SD SEM %CV

Aminoglutethimide (RC #1) 5.12 5.26 5.53

Ketoconazole (RC #2) 5.00 5.16 5.28

Prochloraz (RC #3) 5.04 4.99 4.97

4-Nonylphenol (RC #4) 5.27 5.20 5.35

Dibenz(a,h)anthracene (RC #5) 5.61 5044 5046

5.17 0.21 0.04 4.16
Fenarimol (RC #6) 5.13 5.13 4.77

Econazole (RC #7) 4.98 4.92 5.08

Chrysin (RC #8) 5.23 5.18 5.18

Dicofol (RC #9) 4.59 5.25 5.29

Atrazine (RC #10) 5.30 5.08 5.31
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Table 23 - Protein Concentration in QC Samples

Measured
Nominal Assay Concentration

Concentration (mg/mL)' Date (mg/mL) Mean SD SEM 'VI, CV "¡(,Difference From Known
7/20/2005 0.012
7/21/2005 0.014
7/22/2005 0.012
8/111005 0.011
8/12/2005 0.012
8/15/2005 0.010
8/2/2005 0.011
8/3/2005 0.011
8/4/2005 0.011

9/27/2005 0.011
9/28/2005 0.009
9/29/2005 0.011
9/30/2005 0.011
10/3/2005 0.010

0.012
10/4/2005 0.010

0.011 0.001 0.0002 10.9 -11.9
8/5/2005 0.011
8/8/2005 0.011
8/9/2005 0.012

8/17/2005 0.011
8/18/2005 0.011
8/19/2005 0.011
8/23/2005 0.009
8/24/2005 0.010
8/25/2005 0.010
8/29/2005 0.010
8/30/2005 0.010
8/31/2005 0.010
9/6/2005 0.010
9172005 0.009
9/8/2005 0.008

7/20/2005 0.1 07

7/21/2005 0.109
7/22/2005 0.114
8/111005 0.108
8/12/2005 0.108
8/15/2005 0.108
8/2/2005 0.105
8/3/2005 0.1 06

8/4/2005 0.104
9/27/2005 0.107
9/28/2005 0.106
9/29/2005 0.107
9/30/2005 0.114
10/3/2005 0.109

0.110
10/4/2005 0.106

0.107 0.003 0.0005 2.43 -2.88
8/5/2005 0.109
8/8/2005 0.108
8/9/2005 0.104
8/1 71005 0.106
8/18/2005 0.107
8/19/2005 0.104
812/2005 0.103
8/24/2005 0.106
8/25/2005 0.107
8/29/2005 0.105
8/30/2005 0.108
8/311005 0.106
9/6/2005 0.107
9172005 0.104
9/8/2005 0.103

* Concentration reported by RTI.
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4.4 Aromatase Activity

Aromatase activity was measured in the presence of eight concentrations of each of ten reference

chemicals. Each assay set also included four types of controls (see Section 3.7). Three replicates were run of

each reference chemicaL. Information regarding assay dates, technicians, protein concentration, substrate

specific activity and tested reference chemical concentration ranges is presented in Table 24. Radioactivity

remaining in each assay tube after extraction of the umeacted substrate represented formed estrone. The

aromatase activity was calculated by normalizing the radioactivity present in each tube by the amount of

microsomal protein and the reaction time. The units are nmol/mg protein/min.

Table 24 - Aromatase Assay Summary
Protein Stock Substrate

Reference Conc. Specific Reference Chemical
Chemical Reference Assay (measured) Activity Concentration Range

Code Chemical ID Replicate Date Technician (mg/mL) (l.Ci/l.g ASDN) (M)
RC# 1 Aminoglutethimide 1 7/20/2005 TD 5.12 1.22 1.00E-04 to 1.00E-ll

RC# 1 Aminoglutethimide 2 7/21/2005 TD 5.26 1.146 1.00E-03 to 1.00E-06
RC# 1 Aminoglutethimide 3 7/22/2005 TD 5.53 1.234 1.00E-03 to 1.00E-06
RC#2 Ketoconazole 1 8/11/2005 TD 5.00 1.212 1.00E-04 to 1.00E-IO
RC#2 Ketoconazole 2 8/12/2005 TD 5.16 1.203 1.00E-04 to 1.00E-09
RC#2 Ketoconazole 3 8/15/2005 TD 5.28 1. 76 1 .00E-04 to 1.00E-09
RC#3 Prochloraz 1 8/2/2005 TD 5.04 1.182 1.00E-04 to 1.00E-ll

RC#3 Prochloraz 2 8/3/2005 TD 4.99 1.29 1.00E-05 to 1.00E-IO
RC#3 Prochloraz 3 8/4/2005 TD 4.97 1.47 1.00E-05 to 1.00E-1O

RC#4 4-Nonylphenol 1 9/27/2005 TD 5.27 0.927 1.00E-03 to 1.00E-1O

RC#4 4-Nonylphenol 2 9/28/2005 TD 5.20 0.895 1 .00E-03 to 1.00E-08
RC#4 4-Nonylphenol 3 9/29/2005 TD 5.35 0.948 1 .00E-03 to 1.00E-08
RC#5 Dibenz( a,h) anthracene 1 9/30/2005 TD 5.61 0.954 1.00E-04 to 1.00E-I0
RC#5 Dibenz( a,h ) anthracene 2 10/3/2005 TD 5044 0.869 1.00E-04 to 1.00E-I0
RC#5 Dibenz( a,h ) anthracene 3 1014/2005 TD 5046 0.864 1.00E-04 to 1.00E-I0
RC#6 Fenarimol 1 8/5/2005 TD 5.13 1.157 1.00E-03 to 1.00E-I0
RC#6 Fenarimol 2 8/8/2005 TD 5.13 1.094 1.00E-03 to 1.00E-09
RC#6 Fenarimol 3 8/9/2005 TD 4.77 1.177 1.00E-03 to 1.00E-09
RC#7 Econazole 1 8/17/2005 TD 4.98 1.221 1.00E-03 to 1.00E-I0
RC#7 Econazole 2 8/18/2005 TD 4.92 1.039 1.00E-04 to 1.00E-I0
RC#7 Econazole 3 8/19/2005 TD 5.08 1.51 1.00E-04 to 1.00E-I0
RC#8 Chrysin 1 8/23/2005 TD 5.23 1.196 1.00E-04 to 1.00E-I0
RC#8 Chrysin 2 8/24/2005 TD 5.18 1.51 1.00E-04 to 1.00E-09
RC#8 Chrysin 3 8/25/2005 TD 5.18 1.140 1.00E-04 to 1.00E-09
RC#9 Dicofol 1 8/29/2005 TD 4.59 1.085 1.00E-03 to 1.00E-I0
RC#9 Dicofol 2 8/30/2005 TD 5.25 1.092 1.00E-03 to 1.00E-09
RC#9 Dicofol 3 8/31/2005 TD 5.29 1.22 1.00E-03 to 1.00E-09

RC# 10 Atrazine 1 916/2005 TD 5.30 1.51 1.00E-03 to 1.00E-I0
RC# 10 Atrazine 2 9/7/2005 TD 5.08 0.919 1.00E-03 to 1.00E-06
RC# 10 Atrazine 3 9/8/2005 TD 5.31 0.942 1.00E-03 to 1.00E-06
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4.4.1 Control Results

Each replicate set for each reference chemical included four types of controls, each run in quadruplicate.

The control tyes were full aromatase activity, background activity, positive and negative controls. The

positive control tubes contained the known aromatase inhibitor 4-0H ASDN at a concentration of 5 x 10-8 M

and negative control tubes contained the known aromatase non-inhibitor, lindane, at a concentration of 1 x 10-6

M. The control tubes were divided so that two of each type were run at the begining of the set and two were

run at the end of the set. In general, there was approximately a 7-minute interval between the beginning and

end of each replicate set. The aromatase activity in the full aromatase activity controls represented 100%

activity and since all aromatase activities were corrected for background, the background activity controls were

necessarily set to 0%. The mean activities for each tye of control (except background) for the beginning and

end groups and the overall means, the standard deviation (SD), the standard error of the mean (SEM), and the

coefficient of variation (%CV) across replicates and across chemicals are presented in Table 25. The overall of

control values for background activity were consistent (0.0000) across the replicates and chemicals. The overall

control values for full enzyme activity control and negative control were very close, 0.3123 :f 0.0502

nmol/mg/min (16.1 % CV) and 0.3051 :f 0.0512 nmol/mg/min (16.8% CV), respectively. The overall negative

control activity value was approximately 98% of the full activity value. The overall positive control activity

value 0.1688:f 0.0251 nmol/mg/min (14.9% CV) was approximately 54% of the full enzyme activity control.
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Table 25 - Aromatase Activity in Control

Overall by Chemical
Reference Chemical Replicate Mean Beginning Control Mean Ending Control Mean OveralI SD SEM %CY Mean' :t SD SEM %CY

Full Activity Controls
1 0.5066 004987 0.5027 0.0163 0.0082 3.24

Aminoglutethimide 2 0.2825 0.3534 0.3180 0.0726 0.0363 22.83
3 0.3593 0.3517 0.3555 0.0060 0.0030 1.69 0.3921 0.0976 0.0564 24.90
1 0.3761 0.3922 0.3841 0.0159 0.0080 4.14

Ketoconazole 2 0.3779 0.3450 0.3615 0.0217 0.0109 6.00
3 0.2754 0.2409 0.2581 0.0209 O.o05 8.10 0.3346 0.0672 0.0388 20.08
1 004086 0.3822 0.3954 0.0153 0.0077 3.87

Prochloraz 2 0.3372 0.3302 0.3337 0.0094 0.0047 2.82
3 0.2733 0.2623 0.2678 0.0082 0.0041 3.06 0.3323 0.0638 0.0368 19.20
1 0.2462 0.2462 0.2462 0.011 1 0.0056 4.51

4- N onylphenol 2 0.3500 0.3224 0.3362 0.0215 O.o08 6040
3 0.3249 0.2729 0.2989 0.0307 0.0154 10.30 0.2938 0.0452 0.0261 15.39
1 0.3005 0.3057 0.3031 0.0047 0.0024 1.5

Dibenz( a,h ) anthracene 2 0.2811 0.2688 0.2749 0.0132 0.0066 4.80
3 0.3095 0.2801 0.2948 0.0210 O.o05 7.12 0.2909 0.0145 0.0084 4.98
1 0.371 1 0.3320 0.3516 0.0256 0.0128 7.28

Fenarimol 2 0.3672 0.3482 0.3577 0.0145 0.0073 4.05
3 0.3773 0.3704 0.3738 0.0041 0.0021 1.0 0.3610 0.0115 0.0066 3.18
1 0.3654 0.2689 0.3171 0.0561 0.0281 17.7

Econazole 2 0.3434 0.3231 0.3333 0.0217 0.0109 6.51
3 0.3393 0.3102 0.3248 0.0183 0.0092 5.63 0.3251 0.0081 0.0047 2049
1 0.3225 0.3044 0.3135 0.0150 0.0075 4.78

Chrysin 2 0.3000 0.3017 0.3008 0.0096 0.0048 3.19
3 0.3338 0.3465 0.3401 0.0112 0.0056 3.29 0.3181 0.0201 0.0116 6.30
1 0.2502 0.2402 0.2452 0.0090 0.0045 3.67

Dicofol 2 0.2817 0.2564 0.2691 0.0159 0.0080 5.91
3 0.2764 0.2418 0.2591 0.0203 0.0102 7.83 0.2578 0.0120 0.0069 4.66
1 0.2515 0.2237 0.2376 0.0161 0.0081 6.78

Atrazine 2 0.2140 0.1753 0.1946 0.0325 0.0163 16.70
3 0.2210 0.2169 0.2190 0.0039 0.0020 1.78 0.2171 0.0216 0.0125 9.93

Overall 0.3123 0.0502 0.0159 16.07
· Units are nmol/mg protein/min.
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Table 25 - Aromatase Activity in Control (Continued)

Overall by Chemical
Reference Chemical Replicate Mean Beginning Controia Mean Ending Control. Mean Overall SD SEM %CY Meana :t SD SEM %CY

Positive Controls
1 0.2653 0.2519 0.2586 0.0088 0.0044 3040

Aminoglutethimide 2 0.1964 0.1955 0.1960 0.0023 0.0012 1.7
3 0.1834 0.1810 0.1822 0.0058 0.0029 3.18 0.2123 0.0407 0.0235 19.18
1 0.1948 0.1981 0.1964 0.0035 0.0018 1.78

Ketoconazole 2 0.1 907 0.1741 0.1824 0.0117 0.0059 6041

3 0.1517 0.1432 0.1475 0.0053 0.0027 3.59 0.1754 0.0252 0.0145 14.35
1 0.2117 0.2083 0.2100 0.0027 0.0014 1.29

Prochloraz 2 0.1986 0.1866 0.1926 0.0078 0.0039 4.05
3 0.1 733 0.1579 0.1656 0.0090 0.0045 5043 0.1894 0.0224 0.0129 11.81
1 0.1532 0.1480 0.1506 0.0064 0.0032 4.25

4- N onylphenol 2 0.1 794 0.1 641 0.1718 0.0130 0.0065 7.57
3 0.1731 0.1529 0.1630 0.0123 0.0062 7.55 0.1618 0.0107 0.0061 6.58
1 0.1677 0.1579 0.1628 0.0070 0.0035 4.30

DibenzL a,h ) anthracene 2 0.1 625 0.1553 0.1589 0.0068 0.0034 4.28
3 0.1796 0.1630 0.1713 0.0112 0.0056 6.54 0.1643 0.0063 0.0037 3.86
1 0.1 64 1 0.1852 0.1747 0.0130 0.0065 7044

Fenarimol 2 0.1756 0.1879 0.1818 0.0084 0.0042 4.62
3 0.1944 0.1856 0.1900 0.0085 0.0043 4047 0.1 822 0.0077 0.0044 4.20
1 0.2023 0.1421 0.1722 0.0351 0.0176 20.38

Econazole 2 0.1842 0.1841 0.1842 0.0040 0.0020 2.17
3 0.1736 0.1637 0.1687 0.0062 0.0031 3.68 0.1750 0.0081 0.0047 4.64
1 0.1684 0.1642 0.1663 0.0038 0.0019 2.29

Chrysin 2 0.1612 0.1520 0.1566 0.0072 0.0036 4.60
3 0.1863 0.1730 0.1797 0.0106 0.0053 5.90 0.1675 0.0116 0.0067 6.92
1 0.1236 0.1411 0.1324 0.0107 0.0054 8.08

Dicofol 2 0.1431 0.1392 0.1411 0.0032 0.0016 2.27
3 0.1298 0.1211 0.1254 0.0069 0.0035 5.50 0.1330 0.0079 0.0045 5.92
1 0.1329 0.1210 0.1269 0.0071 0.0036 5.59

Atrazine 2 0.1250 0.11 79 0.1214 0.0059 0.0030 4.86
3 0.1419 0.1234 0.1327 O.o08 0.0054 8.14 0.1270 0.0057 0.0033 4045

Overall 0.1688 0.0251 0.0079 14.88

N-

· Units are nmollmg protein/min.
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Table 25 - Aromatase Activity in Control (Continued)

Overall by Chemical
Reference Chemical Replicate Mean Beginning Controia Mean Ending Controia Mean Overall SD SEM o¡,CV Mean" :!SD SEM %CV

Negative Controls
1 0.5298 004939 0.5118 0.0256 0.0128 5.00

Aminoglutethimide 2 0.3376 0.3271 0.3323 0.0063 0.0032 1.90
3 0.3319 0.3296 0.3308 0.0056 0.0028 1.69 0.3916 O. 1041 0.0601 26.57
1 0.3966 0.3770 0.3868 0.0162 0.0081 4.19

Ketoconazole 2 0.3678 0.3466 0.3572 0.0126 0.0063 3.53
3 0.2710 0.2454 0.2582 0.0162 0.0081 6.27 0.3341 0.0673 0.0389 20.16
1 0.3797 0.3593 0.3695 0.0135 0.0068 3.65

Prochloraz 2 0.2990 0.3116 0.3053 0.0209 0.0105 6.85
3 0.2535 0.2413 0.2474 0.0097 0.0049 3.35 0.3074 0.0611 0.0353 19.87
1 0.2425 0.2474 0.2449 0.0039 0.0020 1.9

4-Nonylphenol 2 0.2936 0.3006 0.2971 0.0052 0.0026 1.5
3 0.3058 0.2737 0.2897 0.0194 0.0097 6.70 0.2772 0.0282 0.0163 10.19
1 0.2992 0.2908 0.2950 0.0060 0.0030 2.03

Dibenz ( a,h ) anthracene 2 0.2667 0.2688 0.2692 0.0174 0.0087 6046
3 0.3202 0.3033 0.3118 0.0113 0.0058 3.62 0.2920 0.0215 0.0124 7.35
1 0.3623 0.3429 0.3526 0.0117 0.0083 3.32

F enarimo 1 2 0.3690 0.3607 0.3649 0.0048 0.0024 1.32
3 0.3706 0.3537 0.3622 0.0165 0.0083 4.56 0.3599 0.0065 0.0037 1.80
1 0.3459 0.2849 0.3154 0.0382 0.0191 12.11

Econazole 2 0.3188 0.3199 0.3194 0.0087 0.0044 2.72
3 0.3217 0.3057 0.3137 0.0120 0.0060 3.83 0.3162 0.0029 0.0017 0.93
1 0.3307 0.3092 0.3200 0.0127 0.0064 3.97

Chrysin 2 0.2764 0.2967 0.2865 0.0219 0.0110 7.64
3 0.3347 0.3157 0.3252 0.0137 0.0069 4.21 0.3106 0.0210 0.0121 6.76
1 0.2661 0.2443 0.2552 0.0165 0.0083 6047

Dicofol 2 0.2298 0.2432 0.2365 0.0294 0.0147 12043
3 0.2337 0.2224 0.2280 0.0128 0.0064 5.61 0.2399 0.0139 0.0080 5.80
1 0.2637 0.2402 0.2520 0.0145 0.0073 5.75

Atrazine 2 0.2050 0.1930 0.1990 0.0118 0.0059 5.93
3 0.2197 0.2116 0.2156 0.0131 0.0066 6.08 0.2222 0.0271 0.0157 12.20

Overall 0.3051 0.0512 0.0162 16.77

N
N

a Units are nmol/mg protein/min.



4.4.2 Percent of Control

The aromatase activity found in each assay tube was normalized to percent of control by dividing by the

average full enzyme activity for the replicate. The percent of control values for each reference chemical replicate

and tube along with the mean, SD, SEM and % CV of the percent of control across tubes within a replicate are

presented in Table 26.

Percent of Control Values
Log Replicate Replicate Replicate

Reference Chemical Replicate IRq Tube 1 Tube 2 Tube 3 Mean :fSD SEM %CV
-4.00 41.3 39.23 39.76 40.07 1.04 0.60 2.59
-5.00 85.93 81.4 76.21 81.6 4.86 2.81 5.99

-6.00 92.61 93.18 90.53 92.11 1.40 0.81 1.52

-7.00 93.24 87.68 92.85 91.6 3.10 1.9 3.40
1

-8.00 96.15 95.72 95.05 95.64 0.55 0.32 0.58

-9.00 96.97 94.43 92.76 94.72 2.12 1.22 2.24
-10.00 95.91 95.47 92.10 94.49 2.09 1.20 2.21

- 11.00 84.98 96.22 92.97 91.9 5.79 3.34 6.33

-3.00 8.49 8.75 8.29 8.51 0.23 0.13 2.72

-3.60 27.78 27.82 27.30 27.63 0.29 0.1 7 1.05

-4.00 50.69 47.45 49.86 49.33 1.68 0.97 3.41

Aminog1utethimide -4.30 68.56 69.01 67.34 68.30 0.86 0.50 1.6
2

-4.60 86.73 84.05 84.00 84.93 1.56 0.90 1.84

-5.00 94.45 97.92 94.61 95.66 1.96 1.3 2.05

-5.60 109.43 102.17 106.75 106.1 1 3.67 2.12 3.46
-6.00 106.30 107.05 106.86 106.74 0.39 0.23 0.37

-3.00 5.71 5.81 5.54 5.69 0.14 0.08 2.41

-3.60 23.60 22.97 23.16 23.24 0.33 0.19 1.40

-4.00 42.65 42.61 43.00 42.76 0.21 0.12 0.50

3 -4.30 58.23 58.81 58.69 58.58 0.30 0.17 0.52
-4.60 73.64 75.12 73.78 74.18 0.81 0.47 1.0
-5.00 84.36 88.62 88.16 87.05 2.34 1.5 2.69
-5.60 98.83 98.51 94.83 97.39 2.23 1.8 2.28

-6.00 99.96 99.14 102.47 100.52 1.3 1.00 1.3
-4.00 0.48 0.37 0.45 0.43 0.06 0.03 12.86

-5.00 5.21 4.66 4.75 4.87 0.30 0.1 7 6.08

-6.00 32.69 33.59 33.03 33.10 0.45 0.26 1.7
Ketoconazo1e -6.60 67.57 65.72 7308 68.79 3.83 2.21 5.57

1
-7.00 83.61 83.55 84.54 83.90 0.56 0.32 0.66

-8.00 96.91 99.31 99.82 98.68 1.55 0.89 1.7
-9.00 102.17 99.47 102.20 101.8 1.57 0.90 1.5
-10.00 101.73 104.21 104.06 103.34 1.9 0.80 1.5

Table 26 - Percent of Control Aromatase Activity Detected in Assays with Reference Chemicals
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Table 26 - Percent of Control Aromatase Activity Detected in Assays with Reference Chemicals (Continued)

Percent of Control Values
Log Replicate Replicate Replicate

Reference Chemical Replicate IRq Tube 1 Tube 2 Tube 3 Mean :fSD SEM %CV
-4.00 0.46 0.49 0.37 0.44 0.06 0.03 13.36

-5.00 5.12 5.09 4.89 5.04 0.12 0.07 2.44
-6.00 32.55 32.61 32.56 32.57 0.03 0.02 0.10
-6.30 49.39 48.93 48.70 49.01 0.35 0.20 0.712
-6.60 62.72 65.23 65.23 64.39 1.45 0.84 2.25
-7.00 7717 7749 83.32 79.33 3.46 2.00 4.37
-8.00 88.26 98.13 95.28 93.89 5.08 2.93 5.41

Ketoconazole -9.00 94.80 93.14 98.55 95.49 2.77 1.60 2.90
(Continued) -4.00 0.63 0.80 0.52 0.65 0.14 0.08 21.66

-5.00 6.31 6.35 6.27 6.31 0.04 0.02 0.58
-6.00 39.33 39.40 37.57 38.77 1.04 0.60 2.67
-6.30 54.31 54.60 58.04 55.65 2.07 1.0 3.723
-6.60 68.43 69.41 7121 69.69 1.41 0.81 2.02
-7.00 82.22 80.59 86.39 83.07 2.99 1.3 3.60
-8.00 90.00 91.05 94.22 91.6 2.20 1.7 2.39
-9.00 99.74 92.95 97.93 96.87 3.52 2.03 3.63
-4.00 0.17 om 0.13 0.12 0.05 0.03 40.18
-5.00 0.33 0.30 0.28 0.30 0.03 0.01 8.48
-6.00 2.66 2.84 292 2.81 0.13 0.08 4.72
-7.00 21.45 20.98 21.43 21.9 0.27 0.15 1.6

1

-8.00 67.23 68.48 6855 68.09 0.75 0.43 1.09

-9.00 97.35 99.28 96.68 97.77 1.5 0.78 1.8
-10.00 99.30 98.28 98.79 98.79 0.51 0.29 0.52
-11.00 101.69 100.59 98.94 100.41 1.9 0.80 1.8
-5.00 0.32 0.40 0.32 0.35 0.05 0.03 13.43

-6.00 3.38 3.2 3.35 3.38 0.04 0.02 1.04
-7.00 25.06 23.06 24.31 24.14 1.02 0.59 4.21

Prochloraz -7.60 55.99 54.78 57.25 56.00 1.3 0.71 2.202
-8.00 75.21 75.96 78.09 76.42 1.49 0.86 1.96

-8.60 95.38 89.08 92.67 92.37 3.16 1.83 3.42
-9.00 94.50 95.41 66.39 85.43 16.50 9.53 19.31

-1000 96.90 93.90 98.84 96.54 2.49 1.44 2.58
-5.00 0.56 0.30 0.32 0.39 0.14 0.08 36.59
-6.00 3.87 3.85 3.57 3.76 0.17 0.10 4.41

-7.00 27.04 26.77 25.72 26.51 0.69 0.40 2.62

3 -7.60 58.88 60.85 59.06 59.59 1.09 0.63 1.83

-8.00 76.15 76.84 79.26 7742 1.64 0.94 2.11

-8.60 95.22 92.63 92.36 93.0 1.58 0.91 1.69

-9.00 93.67 97.70 97.19 96.19 2.20 1.7 2.29

-1000 96.06 97.70 99.20 97.65 1.57 0.91 1.61
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Table 26 - Percent of Control Aromatase Activity Detected in Assays with Reference Chemicals (Continued)

Percent of Control Values
Log Replicate Replicate Replicate

Reference Chemical Replicate IRC) Tube 1 Tube 2 Tube 3 Mean :fSD SEM %CV
-3.00 1.8 1. 1 0.54 0.95 0.35 0.20 37.07

-4.00 7.23 4.27 4.48 5.33 1.65 0.95 31.04

-5.00 87.15 87.55 86.23 86.98 0.68 0.39 0.78

-6.00 105.83 100.03 112.84 106.23 6.41 3.70 6.03
1

-7.00 106.53 107.89 96.49 103.64 6.23 3.59 6.01

-8.00 107.48 106.24 110.45 108.06 2.16 1.25 2.00

-9.00 105.67 107.07 107.71 106.82 1.04 0.60 0.98

-10.00 93.82 111.2 111.5 105.53 10.14 5.85 9.61

-3.00 0.59 1. 7 0.98 0.91 0.29 0.17 32.27

-4.00 4.96 3.20 . 3.39 3.85 0.96 0.56 25.03

-4.30 10.70 9.97 9.68 10.12 0.53 0.30 5.20

4-Nony1pheno1 -4.60 34.45 32.88 32.15 33.16 1.17 0.68 3.54
2

-5.00 74.57 71.91 71.69 7273 1.60 0.93 2.21

-6.00 96.79 88.73 94.58 93.37 4.16 2.40 4.46

-7.00 87.51 99.95 88.67 92.04 6.88 3.97 7.47

-8.00 95.74 87.79 95.91 93.15 4.64 2.68 4.98

-3.00 0.76 0.32 0.40 0.49 0.24 0.14 47.63

-4.00 2.89 2.73 3.25 2.96 0.27 0.15 9.07

-4.30 8.77 12.98 12.91 11.55 2.41 1.9 20.86

3 -4.60 41.67 36.40 36.93 38.33 2.91 1.68 7.58

-5.00 76.46 7768 75.07 76.40 1.0 0.75 1.71

-6.00 97.41 91.83 57.36 82.20 21.69 12.52 26.39

-7.00 91.65 90.77 94.47 92.29 1.93 1.2 2.09

-8.00 102.0 103.21 105.29 103.60 1.4 0.89 1.48

-4.00 102.00 101.0 102.45 101.85 0.69 0.40 0.68

-5.00 94.39 95.05 96.09 95.18 0.86 0.50 0.90

-6.00 97.79 96.15 96.05 96.66 0.97 0.56 1.01

-6.60 94.55 97.05 10 1. 8 97.59 3.35 1.93 3.43
1

-7.00 91.69 92.71 96.66 93.69 2.62 1.1 2.80

-8.00 99.44 95.77 96.46 97.22 1.95 1.2 2.00

-9.00 90.71 98.46 98.58 95.92 4.51 2.61 4.70

Dibenz( a,h Janthracene -1000 103.63 96.09 98.01 99.24 3.92 2.26 3.95

-4.00 106.4 108.54 104.76 106.60 1.89 1.09 1.77

-5.00 107.3 108.89 109.41 108.55 1.08 0.62 1.00

-6.00 112.20 102.86 110.82 108.63 5.05 2.91 4.64

-6.60 111.0 96.04 102.50 103.21 7.56 4.36 7.32
2

-7.00 105.57 106.72 108.45 106.91 1.45 0.84 1.6
-8.00 101.41 101.5 103.84 102.27 1.6 0.79 1.3
-9.00 99.74 112.68 97.42 103.28 8.22 4.75 7.96

-10.00 105.88 113.05 99.11 106.01 6.97 4.03 6.58
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Table 26 - Percent of Control Aromatase Activity Detected in Assays with Reference Chemicals (Continued)

Percent of Control Values
Log Replicate Replicate Replicate

Reference Chemical Replicate IRq Tube 1 Tube 2 Tube 3 Mean :fSD SEM %CV
-4.00 108.97 112.83 11 0.79 110.86 1.93 1.2 1.4
-5.00 107.07 109.34 103.88 106.77 2.74 1.8 2.57

-6.00 115.30 110.14 112.92 112.79 2.58 1.49 2.29
Dibenz( a,h )anthracene

3 -6.60 113.84 99.12 110.35 107.77 7.69 4.44 7.14
(Continued)

-7.00 98.92 105.02 108.41 104.12 4.81 2.78 4.62

-8.00 109.50 103.98 104.98 106.1 5 2.94 1.0 2.77

-9.00 102.26 110.09 109.02 107.12 4.25 2.45 3.96

-10.00 104.55 100.68 102.18 102.47 1.95 1.3 1.91

-3.00 1.44 1.64 1.47 1.2 0.10 0.06 6.85

-4.00 5.54 5.59 5.55 5.56 0.03 0.02 0.48

-5.00 35.18 35.55 33.23 34.65 1.5 0.72 3.59

-6.00 81.48 82.52 81.94 81.98 0.52 0.30 0.63
1

-7.00 95.57 97.22 98.00 96.93 1.4 0.72 1.8
-8.00 101.59 10 1. 5 97.50 100.22 2.35 1.6 2.35

-9.00 98.83 93.30 97.52 96.55 2.89 1.67 2.99

-10.00 98.84 98.26 99.92 99.01 0.84 0.49 0.85

-3.00 1.65 1.46 1.43 1.51 0.12 0.07 7.99

-4.00 5.89 5.71 5.71 5.77 0.10 0.06 1.5
-5.00 37.22 37.92 37.11 37.42 0.44 0.25 1.8

Fenarimol -5.60 69.23 69.01 68.79 69.01 0.22 0.13 0.322
-6.00 81.88 81.5 84.46 82.56 1.67 0.96 2.02

-7.00 101.4 103.86 97.10 100.70 3.0 1.96 3.38

-8.00 102.81 98.90 100.61 100.77 1.96 1.3 1.94

-9.00 97.15 99.22 97.91 98.09 1.04 0.60 1.06

-3.00 1.9 1.8 1.6 1. 1 0.04 0.03 3.41

-4.00 5.68 5.71 5.55 5.65 0.08 0.05 1.50

-5.00 36.13 35.02 36.91 36.02 0.95 0.55 2.64

3 -5.60 66.94 67.55 66.46 66.98 0.55 0.32 0.82

-6.00 81.6 81.07 80.49 81.1 0.63 0.37 0.78

-7.00 99.93 94.84 92.13 95.63 3.96 2.29 4.14

-8.00 98.07 104.13 99.88 100.70 3.11 1.9 3.09

-9.00 105.67 88.41 99.37 97.82 8.73 5.04 8.93

-3.00 0.27 0.01 0.13 0.14 0.13 0.08 96.17
-4.00 0.14 0.12 0.03 0.10 0.06 0.04 65.23

-5.00 -0.12 -0.10 -0.09 -0.10 0.02 001 -17.71

Econazole -6.00 0.06 0.22 0.55 0.28 0.25 0.14 90.29
1

-7.00 1.66 1.41 1.38 1.48 0.16 0.09 10.60

-8.00 12.33 12.77 13.20 12.76 0.43 0.25 3.0
-9.00 52.80 58.50 5749 56.26 3.04 1.6 5.40

-10.00 78.65 81.56 83.2 81.1 2.40 1.9 2.96
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Table 26 - Percent of Control Aromatase Activity Detected in Assays with Reference Chemicals (Continued)

Percent of Control Values
Log Replicate Replicate Replicate

Reference Chemical Replicate IRq Tube 1 Tube 2 Tube 3 Mean :fSD SEM %, CV
-4.00 0.22 -0.07 -0.05 0.03 0.16 0.09 465.76

-5.00 0.18 0.01 -0.05 0.05 0.11 0.07 246.59

-6.00 0.15 0.21 0.06 0.14 0.08 0.04 54.70

-7.00 1.96 1.92 1.90 1.93 0.03 0.02 1.5
2

-8.00 17.55 17.60 17.31 17.49 0.16 0.09 090
-8.60 51.86 50.96 51.88 51.7 0.53 0.30 1.02

-9.00 78.31 75.66 7715 7704 1.3 0.77 1.72
Econazo1e - 1000 90.61 93.48 91.82 91.97 1.44 0.83 1.6

(Continued)
-4.00 -0.01 0.25 0.02 0.09 0.14 0.08 163.35

-5.00 0.16 -0.07 0.01 0.03 0.12 0.07 374.53

-6.00 0.36 0.10 0.10 0.19 0.15 0.09 80.99

3 -7.00 2.06 1.81 2.00 1.96 0.13 0.08 6.68

-8.00 16.12 15.78 16.25 16.05 0.24 0.14 1.0
-8.60 48.12 46.88 45.22 46.74 1.46 0.84 3.11

-9.00 74.73 68.15 70.96 71.8 3.30 1.91 4.63

- 1000 96.87 97.74 96.90 97.17 0.50 0.29 0.51

-4.00 27.69 25.82 2785 27.12 1.3 0.65 4.15

-5.00 25.08 25.72 26.20 25.67 0.56 0.32 2.19

-6.00 40.14 49.62 53.76 47.84 6.98 4.03 14.59

-6.60 53.90 68.94 7196 64.93 9.67 5.58 14.90
1

-7.00 74.73 75.85 76.40 75.66 0.85 0.49 1.2
-8.00 75.11 69.43 75.92 73.49 3.54 2.04 4.81

-9.00 7168 74.54 76.19 74.14 2.28 1.2 3.08

-10.00 73.85 74.82 76.39 75.02 1.28 0.74 1.0
-4.00 22.4 1 22.07 25.37 23.28 1.82 1.05 7.80

-5.00 26.08 28.20 26.76 2701 1.08 0.63 4.01

-5.30 39.45 34.62 40.19 38.09 3.03 1.5 7.95

Chrysin -5.60 55.09 58.13 31.77 48.33 14.42 8.33 29.84
2

-6.00 55.84 64.43 69.39 63.22 6.85 3.96 10.84

-7.00 7243 77.45 81.9 7702 4.39 2.54 5.70

-8.00 91.67 91.75 94.34 92.59 1.52 0.88 1.64

-9.00 85.88 92.28 88.20 88.79 3.24 1.87 3.65

-4.00 22.44 22.94 19.10 21.49 2.09 1.21 9.71

-5.00 25.37 23.73 25.45 24.85 0.97 0.56 3.91

-5.30 33.52 36.14 41.5 36.97 3.93 2.27 10.64

3 -5.60 58.45 60.79 54.12 57.79 3.39 1.96 5.86

-6.00 67.08 67.76 68.06 67.63 0.50 0.29 0.74

-7.00 86.33 92.82 91.7 90.24 3.44 1.99 3.82

-8.00 80.52 91.4 9725 89.84 8.53 4.92 9.49

-9.00 98.66 98.62 100.25 99.18 0.93 0.54 0.94
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Table 26 - Percent of Control Aromatase Activity Detected in Assays with Reference Chemicals (Continued)

Percent of Control Values
Log Replicate Replicate Replicate

Reference Chemical Replicate IRq Tube 1 Tube 2 Tube 3 Mean :fSD SEM %CV
-3.00 2.01 2.27 1.80 2.03 0.24 0.14 11.61

-4.00 15.10 16.33 15.86 15.77 0.62 0.36 3.94

-5.00 59.22 61.59 61.10 60.64 1.6 0.72 2.07

-6.00 103.16 104.65 100.14 102.65 2.30 1.3 2.24
1

-7.00 96.20 91.6 99.83 95.73 4.36 2.51 4.55

-8.00 78.10 98.21 101.84 92.72 12.79 7.38 1379
-9.00 102.94 107.4 3 93.69 101.5 7.01 4.04 6.91

-10.00 96.18 94.95 89.52 93.55 3.54 2.05 3.79

-3.00 1.99 2.10 2.42 2.17 0.22 0.13 10.26

-4.00 16.74 16.96 16.24 16.65 0.37 0.21 2.20

-4.30 23.16 24.40 25.13 24.23 1.00 0.58 4.13

Dicofol -5.00 55.31 56.15 57.27 56.24 0.99 0.57 1.6
2

-6.00 88.97 90.94 91.51 90.48 1.3 0.77 1.47

-7.00 92.31 86.30 93.30 90.64 3.79 2.19 4.18

-8.00 93.60 100.11 100.45 98.05 3.86 2.23 3.94

-9.00 92.40 94.05 97.64 94.70 2.68 1.5 2.83

-3.00 2.99 3.20 2.37 2.85 0.43 0.25 15.02

-4.00 16.48 17.48 17.65 17.20 0.63 0.36 3.66

-4.30 20.01 2205 22.96 21.68 1.1 0.87 6.97

3 -5.00 67.48 63.36 73.98 68.27 5.35 3.09 7.84

-6.00 74.58 85.40 93.86 84.61 9.67 5.58 11.42

-7.00 86.07 83.47 90.54 86.69 3.58 2.06 4.13

-8.00 91.84 93.82 91.90 92.52 1.3 0.65 1.2
-9.00 94.03 87.98 92.41 91.47 3.13 1.81 3.2
-3.00 90.89 94.05 95.37 93.44 2.30 1.3 2.46

-4.00 100.83 11086 102.64 104.78 5.35 3.09 5.10

-5.00 109.31 106.15 104.74 106.73 2.34 1.5 2.20

-6.00 102.45 109.54 111.11 107.70 4.61 2.66 4.28
1

-7.00 11 1.87 106.29 112.12 11 O. 1 0 3.30 1.90 2.99

-8.00 110.71 104.59 106.15 107.5 3.18 1.84 2.97

-9.00 104.57 106.68 106.29 105.84 112 0.65 1.06

Atrazine -10.00 106.22 102.11 106.98 105.10 2.62 1.51 2.49

-3.00 99.96 99.58 91.77 97.10 4.63 2.67 4.76

-3.05 97.95 93.96 96.61 96.17 2.03 1.17 2.11

-3.10 92.58 98.55 92.79 94.64 3.39 1.96 3.58

-3 12 95.16 97.12 95.55 95.94 1.04 0.60 1.08
2

-3.30 96.20 100.18 100.02 98.80 2.26 1.0 2.28

-4.00 107. 11 108.38 106.85 107.45 0.82 0.48 0.77

-5.00 114.70 106.74 107.51 109.65 4.39 2.54 4.00

-6.00 108.15 108.45 112.38 109.66 2.36 1.6 2.15
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Table 26 - Percent of Control Aromatase Activity Detected in Assays with Reference Chemicals (Continued)
Percent of Control Values

Log Replicate Replicate Replicate
Reference Chemical Replicate IRq Tube 1 Tube 2 Tube 3 Mean :fSD SEM %CV

-3.00 82.56 87.74 86.88 85.73 2.78 1.60 3.24

-3.05 85.82 84.74 84.86 85.14 0.59 0.34 0.70

-3.10 78.65 84.45 82.70 81.93 2.98 1.72 3.63
Atrazine

3 -3.12 83.74 80.34 84.57 82.88 2.24 1.9 2.71
(Continued)

-3.30 81.41 85.11 7795 81.49 3.58 2.07 4.40

-4.00 92.82 93.11 86.87 90.93 3.52 2.03 3.87

-5.00 105.42 99.38 94.34 99.71 5.55 3.20 5.56

-6.00 102.92 94.43 94.58 97.31 4.86 2.81 4.99

The % CV at all tested concentrations for aminoglutethimide, dibenz(a,h)anthracene, fenarimol and atrazine

were below 10%, for dicofol below 15.02%. The high % CV values were observed at the highest concentration

levels (first or second dilution) for ketoconazole, prochloraz, 4-nonylphenol, and chrysin. For all three replicates

of econazole, the lowest three concentrations were observed to have very high % CV. Those high % CV values

are the results of the nature of the calculated numbers (very low and/or negative values for percent of control)

than high assay variability.

The mean percent of control activity for each replicate and the overall mean, SD, SEM and % CV across

replicates are presented in Table 27.

Table 27 - Mean Percent of Control per Replicate

Mean Percent of Control Values
Reference Chemical Log IRq Replicate 1 Replicate 2 Replicate 3 Mean :fSD SEM %CV

-3.00 NA 8.51 5.69 7.10 NC NC NC

-3.60 NA 27.63 23.24 25.44 NC NC NC

-4.00 40.07 49.33 42.76 44.05 4.77 2.75 10.82

-4.30 NA 68.30 58.58 63.44 NC NC NC

-4.60 NA 84.93 74.18 79.55 NC NC NC

-5.00 81.6 95.66 87.05 87.96 7.29 4.21 8.29
Aminoglutethimide

-5.60 NA 106.11 97.9 101.5 NC NC NC

-6.00 92.11 106.74 100.52 99.79 7.34 4.24 7.6
-7.00 91.6 NA NA NC NC NC NC

-8.00 95.64 NA NA NC NC NC NC

-9.00 94.72 NA NA NC NC NC NC

-10.00 94.49 NA NA NC NC NC NC

-I 1.00 91.9 NA NA NC NC NC NC

-4.00 0.43 0.44 0.65 0.51 0.12 0.07 23.94

-5.00 4.87 5.04 6.31 5.41 0.79 0.45 14.57

-6.00 33.10 32.57 38.77 34.82 3.44 1.98 9.87

-6.30 NA 49.01 55.65 52.33 NC NC NC
Ketoconazo1e

-6.60 68.79 64.39 69.69 67.62 2.83 1.64 4.19

-7.00 83.90 79.33 83.07 82.10 2.44 1.41 2.97

-8.00 98.68 93.89 91.6 94.77 3.55 2.05 3.74

-9.00 10 1. 8 95.49 96.87 97.88 302 1.5 3.09

-10.00 103.34 NA NA NC NC NC NC

Battelle Study No. 0608317 29



Table 27 - Mean Percent of Control per Replicate (Continued)

Mean Percent of Control Values
Reference Chemical Log IRq Replicate i Replicate 2 Replicate 3 Mean :fSD SEM %CV

-4.00 0.12 NA NA NC NC NC NC

-5.00 0.30 0.35 0.39 0.35 0.04 0.03 12.83

-6.00 2.81 3.38 3.76 3.32 0.48 0.28 14.54

-7.00 21.9 24.14 26.51 23.98 2.62 1.51 10.91

Prochloraz -7.60 NA 56.00 59.59 57.80 NC NC NC

-8.00 68.09 76.2 7742 73.97 5.12 2.96 6.92

-8.60 NA 92.37 93.40 92.89 NC NC NC

-9.00 97.77 85.43 96.19 93.13 6.71 3.88 7.21

-10.00 98.79 96.54 97.65 97.66 1.2 0.65 1.5
-11.00 100.41 NA NA NC NC NC NC

-3.00 0.95 0.91 0.49 0.78 0.25 0.15 32.10

-4.00 5.33 3.85 2.96 4.04 1.0 0.69 29.58

-4.30 NA 10.12 11.55 10.84 NC NC NC

-4.60 NA 33.16 38.33 35.75 NC NC NC

-5.00 86.98 72 73 76.40 78.70 7.40 4.27 9.40
4-Nonylphenol

-6.00 106.23 93.37 82.20 93.93 12.03 6.94 12.80

-7.00 103.64 92.04 92.29 95.99 6.62 3.82 6.90

-8.00 108.06 93.15 103.60 101.60 7.65 4.42 7.53

-9.00 106.82 NA NA NC NC NC NC

- 1000 105.53 NA NA NC NC NC NC

-4.00 101.85 106.60 110.86 106.4 4.51 2.60 4.24

-5.00 95.18 108.55 106.77 103.50 7.26 4.19 7.01

-6.00 96.66 108.63 112.79 106.03 8.37 4.83 7.89

-6.60 97.59 103.21 107.77 102.86 5.10 2.94 4.95
Dibenz( a,h Janthracene

-7.00 93.69 106.91 104.12 101.7 6.97 4.02 6.86

-8.00 97.22 102.27 106.15 101.88 4.48 259 4.40

-9.00 95.92 103.28 107.12 102.11 5.70 3.29 5.58

-10.00 99.24 106.01 102.47 102.58 3.39 1.95 3.30

-3.00 1.52 1.1 1.1 1.45 0.12 0.07 8.17

-4.00 5.56 5.77 5.65 5.66 0.10 0.06 1.84

-5.00 34.65 37.42 36.02 36.03 1.8 0.80 3.84

-5.60 NA 69.01 66.98 68.00 NC NC NC

Fenarimol -6.00 81. 98 82.56 81.1 81.88 0.73 0.42 0.89

-7.00 96.93 100.70 95.63 97.75 2.63 1.2 2.69

-8.00 100.22 100.77 100.70 100.56 0.30 0.17 0.30

-9.00 96.55 98.09 97.82 97.49 0.82 0.48 0.84

-1000 99.01 NA NA NC NC NC NC

-3.00 0.14 NA NA NC NC NC NC

-4.00 0.10 0.03 0.09 0.07 0.03 0.02 45.33

-5.00 -0.10 0.05 0.03 -0.01 0.08 0.05 -998.02

-6.00 0.28 0.14 0.19 0.20 0.07 0.04 34.69

Econazole -7.00 1.48 1.93 1.96 1.9 0.26 0.15 14.79

-8.00 12.76 17.49 16.05 15.43 2.42 1.40 15.69

-8.60 NA 51.7 46.74 49.15 NC NC NC

-9.00 56.26 7704 71.8 68.20 10.73 6.19 15.73

-10.00 81.21 91.97 97.17 90.12 8.14 4.70 9.03
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Table 27 - Mean Percent of Control per Replicate (Continued)

Mean Percent of Control Values

Reference Chemical Log IRq Replicate 1 Replicate 2 Replicate 3 Mean :fSD SEM %CV
-4.00 27.12 23.28 21.49 23.97 2.88 1.66 12.00

-5.00 25.67 27.01 24.85 25.84 1.09 0.63 4.23

-5.30 NA 38.09 36.97 37.53 NC NC NC
-5.60 NA 48.33 57.79 53.06 NC NC NC
-6.00 47.84 63.22 67.63 59.56 10.39 6.00 17.45Chrysin
-6.60 64.93 NA NA NC NC NC NC
-7.00 75.66 7702 90.24 80.97 8.05 4.65 9.94
-8.00 73.49 92.59 89.84 85.30 10.33 5.96 12.11

-9.00 74.14 88.79 99.18 87.37 12.58 7.26 14.40

- 1000 75.02 NA NA NC NC NC NC
-3.00 2.03 2.17 2.85 2.35 0.44 0.25 18.76
-4.00 15.77 16.65 17.20 16.54 0.72 0.42 4.37
-4.30 NA 24.23 21.68 22.95 NC NC NC
-5.00 60.64 56.24 68.27 61.72 6.09 3.51 9.86

Dicofol -6.00 102.65 90.48 84.61 92.58 9.20 5.3 1 9.94
-7.00 95.73 90.64 86.69 91.02 4.53 2.62 4.98
-8.00 92.72 98.05 92.52 94.43 3.14 1.81 3.32
-9.00 101.5 94.70 91.47 95.84 5.04 2.91 5.26

- 1000 93.55 NA NA NC NC NC NC
-3.00 93.44 97.10 85.73 92.09 5.81 3.35 6.3 1

-3.05 NA 96.17 85.14 90.66 NC NC NC
-3.10 NA 94.64 81.93 88.29 NC NC NC
-3.12 NA 95.94 82.88 89.41 NC NC NC
-3.30 NA 98.80 81.49 90.15 NC NC NC
-4.00 104.78 107.45 90.93 101.05 8.86 5.12 8.77Atrazine
-5.00 106.73 109.65 99.71 105.36 5.11 2.95 4.85
-6.00 107.70 109.66 97.31 104.89 6.64 3.83 6.33

-7.00 110.10 NA NA NC NC NC NC

-8.00 107.15 NA NA NC NC NC NC

-9.00 105.84 NA NA NC NC NC NC

-10.00 105.10 NA NA NC NC NC NC
NA = Not applicable- this test concentration was not assayed in this replicate.
NC = Not calculated- only one data point- no mean, SD, SEM or % CV calculated.

4.4.3 ICso Values

For each reference chemical and replicate, the percent of control aromatase activity values were fitted to the

equation presented in Section 3.8.2.1 using Prism 4.0 the IC50 and slope were calculated. The concentration

response curves for all ten reference chemicals are presented in Figures 1 to 10.

For aminoglutethimide, ketoconazole, prochloraz, 4-nonylphenol, fenarimol, econazole, and dicofol the percent

of control activity values for the tested concentrations essentially span the range 0 to 95%. In the case of chrysin,

the percent of control data are from approximately 20 to 90%, for dibenz(a,h)anthracene and atrazine the percent of

control data ranges from approximately 80 to 100%. All mentioned above compounds, except

dibenz(a,h)anthracene and atrazine, showed inhibitor properties and IC50 values for those compounds were

calculated. Dibenz(a,h)anthracene and atrazine were non-inhibitors and IC50 values were not calculated for them.
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Figure 11 shows the concentration response cure fits of each replicate per reference chemical superimposed on

one plot. It is evident that the replicate-to replicate variation in curve fit is very low. In case of 4-nonylphenol,

ketoconazole and fenarimol, the concentration curve fits for second and third replicate were almost identicaL. The

first replicate for those reference chemicals was a little different because they were run in different concentrations

range than the second and third replicates (after the first mn, the chemical concentrations were adjusted by adding

mid-log concentrations near the estimated IC50 based on first replicate results). There is a higher degree of replicate-

to replicate variance for econazole and chrysin, most of it is associated with the first replicate.

Figure 12 presents the results of curve fitting across the replicates for each reference chemicaL. The mean

percent of control data for the repetitions within a replicate (as presented in Table 27) were fit to the modeL.

The IC50 and slope data are summarized in Table 28 by reference chemical and replicate. The status of

each response is also indicated in the table.

The calculated arithmetic mean for IC50 values for eight reference chemicals (showing inhibitor properties)

are presented in Table 29.
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Figure 2 - Fitted Concentration Response for Ketoconazole
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Figure 3 - Fitted Concentration Response for Prochloraz
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Figure 4 - Fitted Concentration Response for 4-Nonylphenol
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Figure 5 - Fitted Concentration Response for Dibenz(a,hlanthracene
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Figure 6 - Fitted Concentration Response for Fenarimol
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Figure 7 - Fitted Concentration Response for Econazole
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Figure 8 - Fitted Concentration Response for Chrysin
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Recombinant microsomes (08-29-2005)
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Recombinant microsomes (08-30-2005)
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Figure 9 - Fitted Concentration Response for Dicofol

Recombinant microsomes (08-31-2005)
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Recombinant microsomes (09-07-2005)
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Figure 10 - Fitted Concentration Response for Atrazine
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Figure 11 - Concentration Response Curve Fits - Overlay of Individual Replicate Results

. Replicate 1

,. Replicate 2
. Replicate 3

100 . í
.

: *
. . Replicate 1. . .

ë 90
,. Replicate 280

1:
70 . Replicate 30u 60Õ 50

1: 40(l
l: 30
(l 20D.

10
0
.11 .10 -9 ., -7 .¡ -5 -4

log (RC # 5)

Econazole Replicates 1,2, and 3

. Replicate 1

ß ,. Replicate 2
c . Replicate 30u
Õ~c
(l
l:
(l
D.

-10 .9 -8 -7 -6 -5 -4
log (RC # 31

Dibenzla,h)anthracene Replicates 1,2, and 3

100

~
90
80c
7000 60Õ 50-c 4(l

l: 3
(l 20D.

10
0
-10 -9

100
90

"ê 80
1:
o 70
o 60

~ 50
:¡ 40
~ 30
it 20

10
o
-10..,~'¡~-4-3

log (RC # 7)

Dicofol Replicates 1, 2, and 3

. Replicate 1

,. Replicate 2

. Replicate 3

Battelle Study No. 0608317 43

-8 -7 -6 -5 -4 -3
log (RC # 6)

Chrysin Replicates 1,2, and 3

-9 -8 -7 -6
log IRC # 81

Atrazine Replicates 1, 2, and 3

. Replicate 1

,. R~plicate 2
. Replicate 3

. Replicate 1

,. Replicate 2
. Replicate 3

. Replicate 1

,. Replicate 2

. Replicate 3

~ -4

. Replicate 1

,. Replicate 2
. Replicate 3



Average of Replicates 1,2,3 (Aminoglutethimide)

100

~
90
80

c 700(. 80
Õ 50-c 40el" 30
ã; 200.

10

0
-11 -10 -9 -8 -7 -6 -5 -4 -3

log IRC #1)

. Average of 3 Replicates

Average of Prochloraz Replicates 1,2, and 3

100

g
90
80

c 700
U 60
Õ 50
1' 40Cl
~ 30
Cl 20"-

10
0
-11 -10 -9 -8 -7 .ß -5 -4

log IRC # 3)

. A""rage of 3 Replicates

Average of Dibenz(a,h)anthracene Replicates 1,2, and 3

100

ë :
1'
o 70
U 60
Õ 50
¡¡ 40
~ 30
~ 20

10
o
-11

l- . A""rage of 3 Replicates

-10 -9 -8 -7 -8
log (RC # 5)

-5 -4

Average of Econazole Replicates 1,2, and 3

~a
U
o
E
ê..
"-

100 . Average of 3 Replicates

~~q~~4-3
log IRC # 7J

Average of Dicofol Replicates 1, 2, and 3

100

~
90
80

c:
70a

U 60
Ö 50
1' 40..
~ 30
.. 20"-

10
0
-10 -9 -8 -7 -8 -5 -4 -3

log (RC # 9)

. Average of 3 Replicates

Average of Ketoconazole Replicates 1, 2, and 3

100

g
90
BOc 700

U 60~0 50
1' 40Cl
~ 30
Cl

20"-
10

0
-10 -9 -8 -7 -6 -5 -4 -3

log IRC # 2)

. A""rage of 3 Replicates

Average of 4-Nonylphenol Replicates 1,2, and 3

100

ß
90
80c 700u 60

Õ 50
1' 40..
~ 30
Cl 20"-

10
0
-10

!
. A""rage of 3 Replicates

-8-8~-8-5-4~
log IRC # 4)

Average of Fenarimol Replicates 1, 2, and 3

100

ë
90

ë 80

0 70
(. 60
Õ 50-c 40Cl
~ 30
Cl 200.

10
0
-10 -9 -8 -7 -6 -5 -4 -3

log (RC # 6)

. Average of 3 Replicates

Average of Chrysin Replicates 1, 2, and 3

100

g :~
s 70
U 60
'õ 50

~ 40
~ 30
~ 20

10
o
-10

100
90

~ 80
5 70
U 60
Õ 50
¡¡ 40
" 30
æ 20

10
o
-10 -9

-8 -7 -6
log IRe # 8)

Average of Atrazine Replicates 1, 2, and 3

-9 -5

Figure 12 - Average Concentration Response Curve Fits

.8 -7 -8 -5 -4 ~
log IRC # 10)

Battelle Study No. 0608317 44

. Average of 3 Replicates

-4

. A""rage of 3 Replicates



Table 28 - Summary of LogIC so and Slope and their Associated Standard Errors (SE)

Chemical Log SE SE ICso
Reference Chemical Code Replicate ICso Log ICso Slope Slope Status (iiM)

1 -3.766 2.057 -0.8087 0.5081 Inhibitor 1712
Aminoglutethimide 1 2 -4.070 0.0211 7 - 1.009 0.04640 Inhibitor 85.03

3 -4.119 0.01835 -0.8902 0.03348 Inhibitor 75.99
1 -6.304 0.01778 -0.9977 0.03745 Inhibitor 0.4969

Ketoconazole 2 2 -6.284 0.02116 -0.9779 0.05108 Inhibitor 0.5196
3 -6.157 0.02177 -0.9826 0.05159 Inhibitor 0.6972
1 -7.637 0.01572 -0.9271 0.02568 Inhibitor 0.0231

Prochloraz 3 2 -7.432 0.06147 -1.01 0.1579 Inhibitor 0.0370
3 -7.426 0.01301 - 1.02 1 0.02955 Inhibitor 0.0375
1 -4.675 0.06991 -2.014 0.3821 Inhibitor 21.1

4-Nonylphenol 4 2 -4.732 0.01731 -2.096 0.1438 Inhibitor 18.52
3 -4.678 0.04987 -2.112 0.4305 Inhibitor 20.99

Dibenz( a,h)anthracene* 5 No inhibition
1 -5.287 0.02144 -0.9738 0.03955 Inhibitor 5.165

Fenarimol 6 2 -5.250 0.02250 -0.9460 0.04279 Inhibitor 5.626
3 -5.263 0.03860 -0.9191 0.07001 Inhibitor 5.454
1 -8.721 0.01999 - 1.046 0.03953 Inhibitor 0.001901

Econazole 7 2 -8.516 0.009402 - 1.297 0.03138 Inhibitor 0.003049
3 -8.652 0.01166 -1.12 0.03149 Inhibitor 0.002226
1 -6.081 0.06977 - 1.426 0.3208 Inhibitor 0.8299

Chrysin 8 2 -5.814 0.1152 -0.8334 0.1911 Inhibitor 1.536
3 -5.685 0.06139 - 1. 45 0.1804 Inhibitor 2.066
1 -4.817 0.08487 - 1.246 0.301 I Inhibitor 15.25

Dicofol 9 2 -4.808 0.02623 -0.8659 0.04279 Inhibitor 15.57
3 -4.662 0.05258 -1.21 0.1554 Inhibitor 21.9

Atrazine* 10 No inhibition
* No inhibition - no data available above 20% inhibition - ICso was not calculated.
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Table 29 - Summary Results

Reference Chemical Replicate ICso Mean* lCso SD SEM %CV
I 1712 l.M

Aminoglutethimide 2 85.03 ¡.M 110.7 ¡.M 52.6 30.3 47.5
3 75.99 ¡.M
I 496.9 nM

Ketoconazole 2 519.6 nM 571.2 nM 109.7 63.3 19.20
3 697.2 nM
I 23.10 nM

Prochloraz 2 37.00 nM 32.53 nM 8.17 4.7 25.12
3 37.50 nM
1 21.I¡.M

4-Nonylphenol 2 18.52 ¡.M 20.21 ¡.M 1.46 0.8 7.23
3 20.99 ¡.M
1 5.165 ¡.M

Fenarimol 2 5.626 ¡.M 5.415 ¡.M 0.233 0.1 4.30
3 5.454 ¡.M
1 1.901 nM

Econazole 2 3.049 nM 2.392 nM 0.592 0.3 24.7
3 2.226 nM
1 0.8299 ¡.M

Chrysin 2 1.36 ¡.M 1.477 ¡.M 0.620 0.4 42.0
3 2.066 ¡.M
I 15.25 ¡.M

Dicofol 2 15.57 ¡.M 17.54 ¡.M 3.69 2.1 21.0
3 21.9 ¡.M

* Calculated (arithmetic) average value from three measurements.

5.0 DISCUSSION

The presented study (Task 4) involved testing the response of recombinant microsomes to the presence often

reference chemicals. Eight different concentrations of each reference chemical generally ranging from 1 x 1 0-10 to 1 x

io-3 M were applied to create the dose response curves. Data from the first replicate of each reference chemical were

reviewed and the target concentrations were adjusted to better define the concentration response curve. Three

independent replicates for aromatase assays were performed with each reference chemicaL. The overall ICso value for all

eight reference chemicals are presented in Table 29.

The microsomes used in presented study were obtained from BD OENTEST via RTI. The protein content of the

recombinant microsomes was measured each time the aromatase assay was run (total 30 runs). The average

determined protein concentration was 5 .l7 :f 0.2 1 mglmL (4.l6% CV). In order to better characterize the protein

assay, QC samples were included in all runs (total 30 independent measurements for each QC sample were collected).

The overall mean value for the low QC protein sample was O.Oll :f 0.001 mg/mL (10.9% CV) and overall mean

difference from known (0.OL2 mg/mL as provided by RTI) was ~ llA%. The overall mean value for the high QC

protein sample was O.L 07 :f 0.003 mglmL (2043% CV) and overall mean difference from known (0.110 mglmL as

provided by RTI) was ~ 2.9%.

Four types of controls were used for the aromatase assay- a full activity control which served as the 100%

activity control, a background activity control which was used to correct for non-enzymatic product formation and

other coincidental radiochemical content in the assay mixture, a positive control which used a known aromatase

inhibitor and a negative control which used a known aromatase non-inhibitor.

Battelle Study No. 0608317 46



All calculated aromatase activities were corrected for the radioactivity in the background activity control, so the

average background control activity for a replicate necessarily was zero (0). The average full aromatase activity

across all 30 runs of the aromatase assay was 0.3123:f 0.0502 nmol/mg/min (16.1% CV). The positive control

activity across 30 runs averaged 0.1688:f 0.0251 nmol/mg/min (14.9% CV), approximately 54% offull aromatase

activity and the negative control activity averaged 0.3051 :f 0.0512 (16.8% CV), approximately 98% offull aromatase

activity.

For almost all controls, a decrease in aromatase activity was noted between the controls run at the beginning of

each replicate and those TUn at the end of the replicate. It may suggest an issue with decreasing aromatase activity

over time.

Aminoglutethimide, ketoconazole, prochloraz, 4- nonylphenol, dibenz(a,h)anthacene, fenarimol, econazole,

chrysin, dicofol and atrazine were used as reference chemicals during the presented study. Each of the ten reference

chemicals was added to the aromatase assay at eight predefined concentrations in triplicate repetitions (tubes) per

replicate of the assay. Data from the first replicate of each reference chemical were reviewed and the target

concentrations were adjusted to better define the concentration response curve. The concentrations were selected in

the range to define the upper and lower plateaus with intermediate concentrations chosen to distribute as evenly as

possible along the slope of the curve. The percent of control values generally ranged from 0% to almost 100% for

aminoglutethimide, ketoconazole, prochloraz, 4-nonylphenol, fenarimol, econazole and dicofol. For chrsin, the

percent of control values ranged from about 20 to about 90%. For dibenz(a,h)anthracene and atrazine the percent of

control values ranged from about 80 to 100%. All reference chemicals, except dibenz(a,h)anthracene and atrazine,

were found to be good aromatase activity inhibitors.

Concentrations response curve were fitted to the percent of control values with Prism software using the

following equation:

Y = B + (T -B)/(1 + 1 O(fl-XlH)

Where: 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
11 = logloIC5o (IC5o is the concentration corresponding to percent of control

activity equal to 50%).

The response curve was fitted by non-weighted least square nonlinear regression analysis. Generally, the

obtained curves fit the data well (r2 :? 0.99).

Replicate-to-replicate variation in IC50 was low (4.30 %CV and 7.23 %CV, respectively) for fenarimol and

4-nonylphenol. For the rest of reference chemicals replicate-to-replicate variation was much higher, from 19.20

%CV for ketoconazole up to 47046 %CV for amino glutethimide and 41.98 %CV for chrysin; for the remaining three

inhibitors % CV was 25.16, 24.74 and 21.02. Usually, the IC50 value obtained for the first replicate for each tested

reference chemical was different from the other two replicates. The first replicate was assayed in a different range of

inhibitor concentrations. The relatively high replicate-to-replicate variability (high % CV) in IC50 is the reflection of

applying different inhibitor concentration range between first and remaining two replicates. The IC50 values
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measured for eight (out of ten) reference chemicals in this study compared well with those found in previous work

assignents. Eight out often studied reference chemicals appears to be good inhibitors of the aromatase activity

while two chemicals, dibenz(a,h)anthracene and atrazine, had no inhibitors properties in the studied concentration

ranges.

The full statistical analysis report is presented in Appendix D. There are some small differences in data obtained

from Prism output and data presented in the Statistical Report obtained by applying the SAS statistical analysis

system.

6.0 CONCLUSION

· The responsiveness (in a concentration dependent manner) of the human recombinant microsome
aromatase assay to amiglutethimide, ketoconazole, prochloraz, 4-nonylphenol, fenarimol, econazole,

chrysin, econazole, and dicofol were confirmed.

· It was determned that econazole was the most potent aromatase activity inhibitor (IC5o = 204 nM) from
the group of eight studied reference chemicals.

· Dibenz( a,h ) anthracene and atrazine did not inhibit the aromatase activity in the studied range of
concentration.
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AROMATASE ASSAY VALIDATION:
CONDUCT MULTIPLE CHEMICAL STUDIES WITH RECOMBINANT

MICROSOMES

1.0 OBJECTIVES

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.

i.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 ofthe reference chemicals
on microsomal enzyme activity wil be evaluated by measuring the amount of the product
formation.

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 suffcient supply of chemical reagents, radiolabeled and non-radiolabeled androstenedione and
recombinant microsomal preparation wil be obtained prior to initiation of the first set of
experiments to ensure that suffcient quantities are available to conduct the studies.

i!Copyright 2005, Battelle. All Rights Reserved.
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2.1 Substrate

2.1.1 Substrate Name/Supplier

The substrate for the aromatase assay is androstenedione (ASDN). Non-radiolabeled
and radio labeled ASDN wil be used. The non-radio labeled ASDN and the
radiolabeled androstenedione (( i ß)H)-androstenedione, eH1ASDN) wil be provided
to the laboratories by Battelle's Chemical Repository (CR). The CR 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 eH1ASDN (of each lot that is used) was
assessed by the lead laboratory (RT!) in a previous Task and was found to be 97%.

2.1.2 Preparation of Substrate Solution for use in Aromatase Assay

A solution containing a mixture of non-radio labeled and radiolabeled (3HJ ASDN
will be prepared to achieve 100 nM final concentration of ASDN in the assay and the
amount of tritium added to each incubation about 0.1 IlCi. This substrate solution
should have a concentration of2 11M with a radiochemical content of about

i IlCi/mL.

The following ilustrates the preparation of a substrate solution using a stock of
CH)ASDN with a specific activity of 25.3 Ci/mmol and a concentration of
i mCi/mL. Prepare a I: i 00 dilution of the radiolabeled stock in buffer. Prepare a
i mg/mL solution of ASDN in ethanol and then prepare dilutions in buffer to a final
concentration of i Ilg/mL. Combine 4.5 mL of the i Ilg/mL solution of ASDN,
800 ilL of the CH1ASDN 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 ilL) and
combine with scintillation cocktail for radiochemical content analysis. The addition
of i 00 ilL of the substrate solution to each 2 mL assay volume yields a final
eH1ASDN concentration of 100 nM with 0.1 IlCi/tube.

2.2 Reference Chemicals

The reference chemicals for Task 4, their properties and rationale for selection are listed in
Table i. Each chemical wil initially be tested over the concentration range 10.3 to 10.10 M
(final concentration) but range may be adjusted as described in Section 5.

iCCopyright 2005. Baltelle. All Rights Resei-ed.
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Table 1. Reference Chemicals for Aromatase Assay Validation

Molecular
CAS Weight

Reference Chemical Number Molecular Formula (g/mol) Basis for Selection
Aminoglutethimide 125-84-8 C\JHI6NiOi 232.2 Non-steroidal aromatase inhibitor
Chrysin 480-40-0 C1SHlOO. 254.2 Potent flavonoid
Dicofol 115-32-2 C1.H9ClsO 370.47 Organochlorine (insecticide)
Econazole (nitrate) 24169-02-6 CisHlsChNiO'HNOJ 444.7 Potent imidazole fungicide
Ketoconazole 65277-42-1 Ci6HisCliN.O. 531.43 Weak imidazole fungicide

A trazine 1912-24-9 C,H1.CINs 215.69 Affects aromatase gene expression;
no aromatase inhibition

Fenarimol 60168-88-9 C 17H iiC1iNiO 331.2 Pyrimidine fungicide

4-nonylphenol 104-40-5 C1sHi.O 220.4 Affects ARtER; no aromatase
inhibition

Prochloraz 67747-09-5 CisH'6CIJNJOi 376.7 Conazo)e fungicide

Dibenz( a,h )anthracene 53-70-3 CiiH1. 278.35 Known non-aromatase inhibitor; Ah
I 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 will 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.L in a 2 mL assay) in order to minimize the potential of the
solvent to inhibit the enzyme. Fresh dilutions ofthe stock solution will be prepared
in the same solvent as the stock solution on the day of use such that the target
concentration of inhibitor can be achieved by the addition of 20 l.L of 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 1-10 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. This is important for the proper balancing of the
study.

2.3 Control Substaces

The known aromatase inhibitor, 4-hydroxyandrostenedione (4-0H ASDN), wil be used as
the positive control substance. A known aromatase non-inhibitor, lindane, wil be used as
the negative control substance. Table 2 contains identity and propert information for these
su bstances.

tOCopyrlght 2005, Battelle. All Right, ReseTved.
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Table 2. Control Substances

Molecular Target
Test CAS Molecular Weight Concentration

Substance Number Formula ( I!moJ) in Assav (M) Basis for Selection
4-0H ASDN 566-48-3 Cl9H260J 302.4 5 x 10.8 Known aromatase inhibitor

Lindane 58-89-9 C6H6C!6 290.8 i x 10.6
Affects StAR and cholesterol
metabolism; no aromatase activity

2.3. i Control Substance Formulation and Analysis

Control substances stock solutions wil be prepared and analyzed by the CR and
distributed to the laboratories. Control substances wil be formulated in buffer,
ethanol or DMSO. The total volume of control substance formulation used in each
assay should be no more than I % 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. Fresh
dilutions of the stock solution wil be prepared in the same solvent as the stock
solution on the day of use. Dilutions will be prepared such that the target
concentration of control substance (Table 2) can be achieved by the addition of20 ilL
of the dilution to a 2 mL assay volume. Information on storage conditions for control
substance stock solution wil be provided by the CR.

2.4 Microsomes

Recombinant microsomes will be supplied to each laboratory by RTI. The microsomes must
be stored at approximately -70°C. The approximate protein content of the microsomes wil
be provided by the supplier.

Caution: Microsomes can be denaturated 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 lab ware that may have been exposed to detergents
should be rinsed with water and/or buffer prior to use in the assay.

If 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 preparations undergoes.
Microsomes wil be thawed quickly in a 37:f laC water bath and then will 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 will be aliquoted into
portions appropriate for use in single experiments (ca. 160 ilL, dependant on the protein
concentration of the preparation) and the samples will be flash frozen and stored at
approximately -70°C for future use. Each tube wil provide enough protein for a single
experiment and any excess of thawed microsomal preparation will be discarded.

ioCopyright 2005, Batt,lIe. All Rights Reserved.
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On the day of use, microsomes wil be thawed quickly in a 37:: laC 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 ofO.OOS mg/mL. The addition of 1 mL of that
microsomes dilution wil result in a final approximate protein concentration of 0.004 mg/mL
in the assay tube. All microsomes samples must be kept on ice unti 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 i h before proceeding with the assay. Appropriate
documentation on 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.

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 (MW: 137.99 glmol) and sodium phosphate dibasic (MW: 141.96 g/mol)
will be used in the preparation of the buffer. Solutions of each reagent at O. i M will
be prepared in Milli-Q 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 (ca.
2-S°C)

2.5.2 Propylene Glycol

Propylene glycol (MW: 76.1 glmol) will be added to the assay directly as described
below.

2.5.3 NADPH

NADPH (ß-nicotinamide adenine dinucleotide phosphate, reduced form, MW: 833.4
glmol), is the required co-factor for CYPI9. The final concentration in the assay will
be 0.3 mM. Typically, a 6 mM stock solution will be prepared in assay buffer and
then 100 ¡.L of the stock will be added to the 2 mL assay volume. NADPH solution
must be prepared fresh each day and kept on ice until use.

3.0 PROTEIN ASSAY

The protein concentration in the microsomes wil be determined each day of microsome use in the
aromatase assay by using aDC Protein Assay kit purchased from BioRad (Hercules, CA).
QC standards (nominal protein concentrations of 10 and 100 ¡.g/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.

r¡CopyrighI2005. Baltelle. All Rights Reserved.
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A 6-point standard curve wil be prepared; target range will be from 5 to 250 i-g protein/mL. The
protein standards wil be made from bovine serum albumin (B8A). To a 200 i-L aliquot of
unknown, QC or curve standard, 100 i-L of BioRad DC Protein Kit Reagent A wil be added and
mixed. Next, 800 i-L of BioRad DC Protein Kit Reagent B wil be added to each sample and the
samples wil be vortex mixed. The samples will be allowed to sit at room temperature for at least
15 min to allow for color development. (The absorbances are stable for about 1 hour.) Each
sample (unknown and standards) wil be transferred to disposable polystyrene cuvettes and the
absorbance (750 nm) wil be measured using a spectrophotometer. The protein concentration of
the microsomal sample will be determined by interpolation of the absorbance value using the curve
developed from the protein standards.

4.0 AROMATASE ASSAY METHOD

The assays will be perfonned in 13xIOO mm test tubes maintained at 37:1 i °C 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)A8DN, NADPH, and buffer (0.1 M sodium phosphate,
pH 7.4) will be combined in the test tubes (total volume 1.0 mL). The final concentrations for the
assay components are presented in Table 3. The tubes and the microsomal suspension will be
placed at 37:1 i °C in the water bath for approximately five minutes prior to initiation of the assay
by the addition of i mL of the diluted microsomal suspension. The total assay volume wil be
2.0 mL, and the tubes will be incubated for 15 min. The incubations wil be stopped by the
addition of methylene chloride (2.0 mL); the tubes wil be vortex-mixed for ca. 5 s and placed on
ice. The tubes wil be then vortex-mixed an additional 20-25 s. The tubes wil then be centrifuged

using a Beckman G8-6 centrifuge 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 are extracted again
with methylene chloride (2.0 mL). This extraction procedure wil be performed one additional
time, each time discarding the methylene cWoride 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 scintilation cocktail (Ultima Gold, Packard, 10 mL) wil be added to each counting
vial and shaken to mix the solution.

Table 3. Optimized Aromatase Assay Conditions

Assay Factor (units) Recombinant
Microsomal Protein (mg/mL)' 0.004
NADPH (mM)' 0.3
rJHlASDN (nM)' 100
Incubation Time (min) 15

'Final concentrations

Analysis ofthe samples wil be performed using liquid scintilation spectrometr (LSS).
Radioactivity found in the aqueous fractions represents amount of fonned JH20.
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5.0 DETERMINATION OF THE RESPONSE OF AROMATASE ACTIVITY TO
REFERENCE CHEMICALS

Ten reference chemicals will 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 wil 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 perfomi the three replicates for all ten reference chemicals. Multiple
reference chern icals 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 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 J 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 oflindane at I 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 controls sets will 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 will be conducted as described in Section 4.0 with the following modification.
Reference chemical solution (or vehicle) will be added to the mixture of propylene glycol,
substrate, NADPH and buffer in a volume not to exceed 20 flL prior to preincubation of that
mixture. The volume of buffer used wil be adjusted so the total incubation volume remains at
2mL.

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 i 0-4 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.

OCopyright 2005, Battdle. All Rights Reserved.
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· The lowest concentration to be tested is 10-10 M_

Table 4. Reference Chemical Study Design

Reference
Chemical

Repetitions Concentration
8amDle tVDe (test tubes) Descrintion (M fiDal)

Full Enzyme Activity Control 4
Complete assay' with reference

N/Achemical vehicle control
Complete assay with reference

Background Activity Control 4 chemical vehicle control omitting N/A
NADPH

Positive Control 4
Complete assay with positive control

5 x 10-8chemical (4-0H ASDN) added

Negative Control 4
Complete assay with negative control

1 x 10-6chemical (lindane) added

Reference Chemical Concentration i 3
Complete assay with Reference

1 x 10-3Chemical 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 10-5Chemical added

Reference Chemical Concentration 4 3
Complete assay with Reference

i x 10-6Chemical added

Reference Chemical Concentration 5 3
Complete assay with Reference

i x 10-7Chemical added

Reference Chemical Concentration 6 3
Complete assay with Reference

1 x 10-8Chemical added

Reference Chemical Concentration 7 3
Complete assay with Reference

1 x 10-9
Chemical added

Reference Chemical Concentrtion 8 3
Complete assay with Reference

1 x 10-10Chemical added
.". The complete assay contams buffer, propylene glycol, microsomal protem, I H)ASDN and NADPH

6.0 DATA ANALYSIS

6.1 Aromatase Activity and Percent of Control Calculations

Relevant data are entered into the latest version ofthe 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.
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6.2 Statistical Analyses

6.2. I Concentration Response Fits for the Reference Chemicals

For the reference chemicals, three independent replicates of the concentration
response curve fit wil 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 to 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 will be prepared for each concentration ofthe reference
chemicaL.

For each repeat tube (full enzyme activity, background activity, positive, and
negative controls and each reference chemical concentration) the Excel database
spreadsheet will 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 will be titted 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'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 will be negative)

fl = 10glOICso (ICso is the concentration corresponding to percent of control
activity equal to 50%).
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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 +f(T-B)/(50-B)-I) lO(~-X)Pl + E

where E is the variation among repetitions, distributed with mean 0 and variance
proportional to DA va (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 l/Y. 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 will be summarized as top (T), bottom (B), 10glOICso (il) and
slope (ß). The estimated T, B, 10gioICso and ß for a reference chemical wil be a

(weighted) means across the replicates. The estimated overall standard error will be
based on the standard errors within each replicate and the replicate-to-replicate
variability. The average value and standard errors ofT, B, Jog¡oICso, or ß and the

replicate-to-replicate component of variation will be calculated based on one-way
random effects analysis of variance model fit. For each reference chemical and
replicate the estimated top (T), the within replicate standard error of T, bottom (B),
the within replicate standard error ofB, 10gioICso (il), the within replicate standard

error of ¡i, the ICso, the slope (ß), the within replicate standard error of ß, and the
"Status" of each response curve wil be displayed in a table. The "Status" 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 ICio.

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

ICso.

6.2.2 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 wil be superimposed on the plot. Individual plots wìl be prepared for each
replicate.

I!Copyright 2005, Battelle. All Rights Reserved.
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Additional plots will 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 will distinguish among replicates. The titted 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 wil be plotted versus logarithm
of reference chemical concentration. The average concentration response curve
across replicates wil 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 )ogloIC5o (¡i) will 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 ¡i, 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.

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 will be
made of the full enzyme activity control, background activity control, and negative
and positive control tubes. Half the repetitions will be caJTied 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 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 will display the extent of consistency
across reference chemicals and replicates with respect to average value and
variabilty and wil 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.

OCopyright 2005, Ballelle. All Rights Reserved.

Battelle Study No. G6083 1 7 A-13



Page 14 of IS
Battelle Study No.: G608317

Preparation Date: July 1,2005

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 wil 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 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.

If the daily replicates are in control the portion main effect and the portion by
replicate within reference chemical interaction should be nonsignificant. lfthe

portion by replicate within reference chemical interaction is significant the nature of
the effect will be assessed by comparing the portion effect within each replicate
within reference chemical to the portion effect averaged across replicates within
reference chemicaL. Simultaneity of inference wil be adjusted for by Bonferroni's
method.

6.2.4 Statistical Softare

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.

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
will combine summary values developed in each ofthe intra-laboratory analyses to
assess relationships among the laboratory results, the extent oflaboratory-to-
laboratory variation, and overall consensus estimates among the laboratories.

I!Copyrighl 2005, nattelle. All Righls Reserved.
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7.0 RETENTION OF RECORDS

All records that remain the responsibility ofthe testing laboratory wíl be retained in the archives
for the life of the contract.

8.0 QUALITY CONTROL/QUALITY ASSURANCE PROCEDURS

Quality control (Qc) and quality assurance (QA) procedures will follow those outlined in the
Quality Assurance Project Plan (QAPP) that was prepared for this study. The study will 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, diaft and final reports will be submitted as described in Section 9.5 ofthe
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, 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 will contain tables and graphs, as appropriate, containing the
results of the intra- and inter-laboratory statistical analyses described in Section 6 of this document.

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

~Copyrighl 2005, Battelle. All Rights Reserved.
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PROTOCOL AMENDMENT 1

STUDY NUMBER: G608317

STUDY TITLE: Aromatase Assay Validation: Conduct Multiple Chemical Studies
with Recombinant Microsomes (W A 4-17, Task 4)

P ART TO BE CHANOED: The following paragraph is being added in to Section 2.2.1
entitled Reference Chemical Formulation and Analysis, page
5 after first sentence in the first paragraph.

Analysis of the reference 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 amino glutethimide), 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 spectrometr and

gas chromatography with flame ionization detection (4-
nonylphenol). The chemistr procedures and results will be
given to the laboratories in reports prepared and submitted to
the laboratories by the CR.

REASON FOR CHANOE: The above paragraph is being added as per the Sponsor
request.

PART TO BE CHANOED: The following sentence in the Section 6.2.1 entitled
Concentration Response Fits for the Reference Chemicals,
page 12, fourth paragraph from the top of the page is being
changed.

The response curve wil be fitted by weighted least squares
nonlinear regression analysis with weights equal to l/Y.
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CHANOE TO: The response curve wil be fitted by non-weighted least squares nonlinear
regression analysis.

REASON FOR CHANGE: The above sentence is being change per request of the
Sponsor. The model ofthe response curve fitting was
changed.

PART TO BE CHANGED: The following part of the Section 6.2.1 entitled
Concentration Fits for the Reference Chemicals, page 11 and
page 12, six paragraph is being changed.

y= percent of control activity in the inhibitor tube
X = logarithm (base 10) of the concentration
DA VO =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)

J. = logloIC5o (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)-I) io(fi-Xlßi + 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.

CHANGE TO:
Y= percent of control activity in the inhibitor tube
X = logarith (base 10) of the concentration

T = top of plateau
B = bottom of plateau
H= Hil slope
J. = 10gioIC5o (IC5o is the concentration corresponding to
percent of control activity equal to 50%).
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The folIowing concentration response curve wilI be fitted to
relate percent of control activity to logarithm of
concentration within each replicate:

y= B + (T-B)/1+IO(X-~)'H

REASON FOR CHANGE: The above paragraph is being changed as per request of the
Sponsor. The model of the response curve fitting was
changed.

EFFECTIVE DATE: November 21,2005

APPROVED BY:

&~I/'L fj (--~æ
Boze aD. Lusiak, Study Director

,r
1/- U-v)

Date

Ih) 't-05

Date
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PROTOCOL AMENDMENT 2

STUDY NUMBER: G608317

STUDY TITLE: Aromatase Assay Validation: Conduct Multiple Chemical Studies
with Recombinant Microsomes (W A 4-17, Task 4)

PART TO BE CHANGED: Amendment 1, page 3, the equation in the sentence. The
following concentration response curve wil be fitted to relate
percent of control activity to logarith of concentration
within each replicate:

Y= B + (T_B)/1+io(X-lI)*H

CHANGE TO: 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+ io(lI-X)*H)

REASON FOR CHANGE: The above equation is being changed as per request of the
Sponsor. A transcription error occurred during preparation of
the Amendment 1.

EFFECTIVE DATE: December 16, 2005

APPROVED BY:

~kfc r0 ~~
Boz aD. Lusiak, Study Director

/¿-I(n7í
Date

ÇJ;iRc~'O~--
IJ.-/ ~-o 5

Date
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DEVIATION REPORT

G608317

AROMATASE ASSA Y VALIDATION: CONDUCT MULTIPLE CHEMICAL
STUDIES WITH MICROSOMES PREPARED IN PARTICIPATING
LABORATORIES (TASK 4)

Type of Deviation: Protocol

Date of Deviation: 7-20-2005 and 8-2-2005

Nature of Deviation: The protocol stated that the first replicate
concentrations were to be 1 x i 0-3 to 1 x 10-10 M.

Cause ofDevìation: The concentration range used for the first replicate of
aminoglutethiinide and prochloraz Was froni 1 x 10A to
1 x iO-1J M. This was caused by technical error of the
technician conducting the assay (wrong stock solutions
concentration was taken to calculate required dilutions).

Impact of Deviation on the Study: None.

Corrective Action: None

Approved By: í~Mi ø . Jivri'c1,l Date: 02 ~02 -00

Original: Study File

Copies: H. Flory
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DEVIA TIONREPORT

G608317

AROMA T ASE ASSAY V ALIDA TION: CONDUCT MULTIPLE CHEMICAL
STUDIES WITH MICROSOMES PREPARED IN P ARTICIPA TING
LABORATORIES (TASK 4)

Type of Deviation: Protocol

Date of Deviation: Prom 8-11-2005 through the Study

Nature of Deviation: The protocol stated that the first replicate
concentrations were to be 1 x 10-3 to 1 x 10-10 M.

Cause ofDeviatìon: The concentration of stock solutions of
dibenz(a,h )anthracene, chrysin and ketoconazole

(send by the Sponsor) was 0.01 M. Using above stock
solutions directly (without dilution) to the aromatase
assay resulted in the final inhibitor concentration of
Ix 10-4 M.

Impact of Deviation on the Study: None.

Corrective Action: None

") ~
Approved BY:~61 ø .~vn\~Y- Date: 01-02-00

Original:
Copies :

Study Pile
H. Flory
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DEVIATION REPORT

G608317

AROMATASE ASSAY VALIDATION: CONDUCT MULTIPLE CHEMICAL
'STUDIES WITH RECOMBINANT MICROSOMES (TASK 4)

.'

il

Type of Deviation: Protocol

Date of Deviatìon: 8-11-2005 and 8-25-2005

Nature of Deviation: The protocol stated that the appropriate
documentation on time from thaw to use of the
microsomes must be maintained.

Cause of Deviation: For the above two asSaYS, the microsomes thaw and
use time was not recorded.

Impact of Deviation on the Study: None.

Corrective Action: None

Appr,oved By: ~.:J. cttß Date: 03-230 b

Original:
Copies :

Study File
H. Flory
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PROTOCOL AMENDMENT 3

STUDY NUMBER: G608317

STUDY TITLE: Aromatase Assay Valid~tion: Conduct Multiple Chemic.al Studies
with Recombin~nt Mìcrosomes (W A 4-17, Task 4)

PART TO BE CHANGED: The wrong CAS Number 104-40-5 given for 4-nonylphenol
in Table 1, page 5.

CHANGE TO: The CAS Number for 4-nonylphenol is 84852-15-3.

EFFECTIVE DATE: March 27,2006

APPROVED BY:

~M/a (1 ~~
Boz aD. Lusiak, Study Director

O:r ;2 1- -00
Date

~.. 3 '. 'J. 7-0 ~
Date

f
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DEVIATION REPORT

G608317

AROMATASE ASSAY VALIDATION: CONDUCT MULTIPLE CHEMICAL
STUDIES WITH RECOMBINANT MICROSOMES (TASK 4)

Type of DeviatÎon: Protocol
Date of Deviation: 10-4-2005

Nature of Deviation: The expiration date for the
dibenz(a,h)anthracene stock solution was 10-3-
2005. This solution was used on 10-4-2005- the

first day after expiration date.

Cause of Deviation: At the day of experiment, the solution stability data
were not available.

Impact of Deviation on the Study: None.

Corrective Action: None

Approved By: ß'LIi :lrlU4iJ Date: OJ- //-00

Original:
Copies:

Study File
H.Flory
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Appendix B

Spreadsheets - Aromatase Activity Calculation Page of the Spreadsheet for Each
Chemical/Replicate. .................................................................................................................. B-1
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Assay Date

Technician ID

Aliquot #
1

2
3
4
5

Test
7/20/2005 ChemicallD

# Concentrations
tested 8

TD Replicate # lot#5Microsome type recombinar Microsome ID

Weight of
aliquot (g)

0.0197
0.0196
0.0196
0.0197
0.0199

DPM/Aliq.
27372
27887

DPM/g
soln.
1389442
1422806
1604388
1357107
1603668

Average DPM/g soln
SD
CV

1475482
119623

8.11

¡.Ci/g soln 0.665

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

total volume
(mL)

10

dilution
fa cto r (ASDNJ in solution Üig/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.

8.0516 9

4.5287 9

0.584958 ¡.g/g

Calculation of Substrate Solution SDecific Activitv

1) Calculate ¡.g (3HJASDN/g soln. = 0.00752 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln

b. Specific activity of (3HJASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.665
25300000

286:4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3HlASDN/g soln.

0.584958 + 0.00752
0.592482 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.122 ¡.Ci/¡.g ASDN

713234 dpm/nmol
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IJ~;: Test~ Assay Date 7/20/2005 ChemicallD
(i
r: TechniCian

~ ID TD Replicate #
0-~

Standards: 250 125Z 0.512 0.290
~ 0:514 0.306a 0.513 0.305
0\0
00

Samples: OC 100 OC10W- 0.263 0.037--
0.262 0.038

Standard Final
concentration Volume of volume of

¥g/mL) stock used Std mg Protein
AiLI; O;,-2z~oG ~ per¡iL Used

250 200 200 0.00025 200
125 100 200 0.00013 200
50 200 1000 0.00005 200
25 100 1000 0.00003 200
10 40 1000 0.00001 200
5 20 1000 0.00001 200

Blank 0.000

IJ
i
tv

# Concentrations
tested

recom binant

2
0.D5
0.019
0.D5

A,.

0.513
0.301

0.137

0.071
0.029
0.016

8

Micros.omelD

Q
0.000
0.000
0:000

0.513
0.301

0.137
0.071
0.029
0.016

lot#5
Protein stock (mg Total volume of

BSA) stock (mL)25 100

A,dj Curve
Output
0: 0482

0.0275

0,0115
0.0051
0.0010
-0.0003

Variables
m, b

sem. S8b

r", se,

F, df
SSres' sSre:;íd

Protein stock ID
11343-77

Regression results
0.098
0.004

0.992
508

0.002

-0. 002

0.001

0.002
4

0.000

RegressiÖn:results are calculated using UieJunction
L1NE$T

mg pr"tein ¡iL diluted Vol usome Final vol. Diluted mg proteinl)lL

A.. A." measured ¡iSOMES prep. (¡iL) usomes (ilL) Prep. avelage mgl¡iL mg/mL

OC 100 0.263 0.263 0.024 200 1 1 0.000 0.000 0.119
OC 100 0.262 0.262 0.024 200 1 1 0.000
QC 100
OC 10 0.037 0.037 0.002 200 0.000 0.000 0.009
QC10 0,038 0.038 0.002 200 0.000
OC 10

Microsomes 0.254 0.254 0.023 200 100 5000 0.006 0.006 5.667
Microsomes 0.254 0,254 0.023 200 100 5000 0,006
Microsomes 0.246 0.246 0.022 200 100 5000 0.006

Microsome tVDe

2. £2 1Q
0,136 0.072 0.027
0.136 0.072 0.032
0.138 0.069 0.028

Microsomes
0.254
0.254
0.246

mg Protein
Méasured

O.OSOO

0.0250

0,0100
0.0050
0,0020
0.0010

r"; 0,992
m; 0,098
b; -0,002



ìJ
Il;: Test
(! Assay Date 710/2005 ChemicallD..(l
VJ Technician
8" ID TD Replicate #
p.'-

Standards: ;¡ 125Z 0.512 0.290:: 0.514 0.306
ci 0.513 0.3050\0
00

Samples: ~ Q. .w..
0.263 0.037--
0.262 0:03a

Standard Final
concentration Volume of volume of

(-nmL) stock used Std mg Protein ~L Standard
/W I-E, 3 -27 -0 G 4f per~L Us~d

250 200 200 0.00025 200
125 100 200 0.00013 200
50 '200 1000 0.00005 200
25 100 1000 0.00003 200
10 40 1000 0.00001 200
5 20 1000 0.00001 200

Blank 0.000
ìJ
,w

# Concentrations
tested 8

recombinant Microsome ID lot#5
Protein stock (mg Total volume of

BSA) stock (mL)25 100 Protein stoCk ID
11343-77

Microsome tvoe

§. 2§ 1Q
0.136 0.072 0:027
0.136 0.072 0.032
0.138 0.069 0.028

Microsomes
0.254
0.254
0.246

mg. Protein

Measured
0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

r= 0.997
m= 0.084
b= -0.001

;¡
0.015
0.019
0,05

Q
0.000
0.000
0.000

Curve
Output
0.0426
0.0246

0.0108
0.0053
0.0017
0.0006

Variables
m, b

semi seb

r. se,
F. df

SSri:;i. SSresid

Regression results are calculated, using the function
L1NEST

mg protein ~L diluted Vol usome Final vol. Diluted mg protelnl~L
A.w A.~. measured fLOMES prep. (~L) us"mes (~L) Prep. average mg/~L mg/mL

OC 100 0.263 0.263 0.021 200 1 1 0.000 0.000 0.107
OC 100 0.262 0.262 0.021 200 1 1 0.000
OC 100
OC100. O(37 0.037 0.002 200 0.000 0.000 0.012
OC100. 038 0,038 0.002 200 0.000
OC 10

Mia-osoins 254 0.254 0.021 200 100 5000 0.005 0.005 5.116
Microsom es 0.254 0.254 0.021 200 100 5000 0.005
Mìcrosomes 0.246 0.246 0.020 200 100 5000 0.005

A~w A:idj

0.513 0.513
0.301 0.301

0.137 0.137
0.071 0.071
0.029 0.029
0.016 0.016

0.0,84

0.03
0.997
1089
0.000

Regression results
-0.001
0.000

0:001
3

0,000



Chemical
7/20/2005 ID Technician ID TD

Replicate
#

to
p:::
ß
(1

r:
S-o.~
Zo
ci
0\o
00
v...
--

Microsome Dilution Details

# Concentrations
tested

Microsome
8 type recombinai Microsome ID lot # 5

Dilution A 0.1 mL microsome Stock used
5 mL total volume

50 dilution factor

Dilution B 4 mL microsome Dilution A used
50 mL total volume

12.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

625 total dilution factor

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

to
i.t

Test Chemical Concentrations
Level Final Concentration 1M)

1 1.00E,04
2 1.00E05
3 100E06
4 1:00E-07
5 t.OOE08
6 1.00E-09
7 1.00E-10
8 1.00E-1 1

5.115792
0.008185



to
tt
g,
rD
cr
8"
p.~
Zo

TestChemicallDAssa Date 7/2012005 1 #Coneentralionstested 8 Microsome tye recombinant Microsome ID Technician ID101#5 TO Repllcale#

ci
0'o
00w--.

Sample ID Calculate DPM in aqueous portion after extraction Calculale%turnover Calculate nmol H20 formed

Volume
diluted

Volumeorsubstraie Total DPM corrected for microsomes Final (prolein) AromataseaclivilyNcminaltotal solulionusedlassay (olal DPM in assay tube background (Background used in assay ¡nassay Incubation (nmolesirogenSample tye Replicate/Level volume (mL) AliqVolume(mL) Aliq.# DPM/aliq

'i
Ave DPMfmL Tolal DPM lube (mL) (initial) % çonversionto producl Tubes) nmoi3H2Oformed lube (mL) (mg/mL) lime (min) formedlmgproleinfminFullactivii conlIol 1 2 0.5 1 11411 22941.7 45883.4 0.1 147548 31.10 45740 0.0641 1 0.004 \5 0,52230.5 2 11531

2 2 0.5 1 11041 21561,9 43123.8 0;1 147548 29.23 42981 0.0603 0.004 15 0.49080.5 2 10521
3 2 0.5 1 11225 22388,4 44776.8 147548 30.35 44634 0.0626 0.004 0.50970.5 2 11163
4 2 1 10921 21428,8 42857.6 0.1 147548 29.05 42714 0,0599 1 0.004 0.48782 10508 21015A

Back round control 1 2 0.5 1 35 69.06 7103 142.06 0.1 147548 0.10 -1 0.0000 0.004 15 0,00000.5 2 73
2 2 0.5 1 64.06 65.6 131.2 147548 0,09 -12 0,0000 0.004 -0.00010.5 2 34 67.14
3 2 0:5 1 41 82.28 76.37 152.74 147548 0.10 10 0.0000 0.004 0.00010:5 2 35 70.46
4 2 1 33 65.36 73,32 146.64 0.1 147548 0.10 3 0.0000 1 0.004 0.00002 41 81,28

Positiveconlrol 1 2 0.5 1 11805,8 11598.8 23397.6 147548 15,86 23254 0,0326 0.004 \5 0.26560:5 2 11591.8
2 2 0.5 1 5885 11770.2 11674.4 23348.6 147546 15.82 23206 0.0325 0.004 15 0.26500.5 2 5789 11578.6
3 2 0.5 1 5662 11324 11325.7 22651.4 0;1 147548 15.35 22508 0.0316 0.004 0.25700.5 2 5664 11327.4
4 2 0.5 1 6462 10924.4 108771 21754.2 01 147548 14.74 21611 0.0303 0.004 0.24680.5 2 6415

Ne aüve Control 1 2 0:5 1 11668 23165.2 4ô330.4 0.1 147548 31.40 46187 00648 1 0.004 0.52740:5 2 11497
2 2 1 11812 23372.2 4ô744.4 147548 31,ô8 46601 0.0653 0.004 15 0.5322

2 1156
3 2 1 10634 20897.8 41795,6 147548 28.33 41652 0.0584 0.004 15 0.47560.5 2
4 2 O.S 1 22493,3 44986.6 147548 30.49 44843 0.0629 0,004 15 0.51210.5 2 11205

1 1-1 2 0,5 1 4499 9145.8 18291.6 147548 12.40 18148 0.0254 0,004 0.20720:5 2 4647
1-2 2 0:5 1 4406 8704.7 17409,4 0:1 147548 11.80 17266 0,0242 1 0.004 0.19720.5 2 4299
1-3 2 0.5 1 4458 8821,7 17843.4 0.1 147548 11,96 17500 0.0245 1 0.004 15 0,1998O.S 2 4364
2-1 2 0.5 1 19043.2 18982,8 37965.6 147548 2573 37822 0.0530 0.004 15 0.431905 2 18922.4
2-2 2 O.S 1 17893.4 17974 35948 147548 24.36 35805 0.0602 0,004 15 0.408905 2 9027 18054.ô
2-3 2 O.S 1 8995 17989.4 16844 33ô88 147548 22.83 33545 0.0470 0.004 15 0.38310.5 2 7649 16698.6
3-1 2 0.5 1 10372 20743.4 20454,4 40908.8 0.1 147548 27.73 40766 0.0572 0.004 0.4655

0:5 2 10083 20165.4
3-2 2 0.5 1 10J94 20387 20580.3 41160.6 0.' 147548 27.90 41017 0.0575 1 0.004 0,4684

0,5 2 10387 20773.6
3-3 2 0.5 1 9910 19820,8 19996,2 39992.4 0,1 147548 27.10 39849 0.0559 0,004 0,4551

0.5 2 10086 20171,6
4-1 2 0.5 1 10312 20623.6 20593.5 41187 147548 27,91 41044 0.0575 0,004 15 0.4687

0.5 2 10282 20563.4
4-2 2 0.5 1 9612 19369 38738 147548 26.25 38595 0.0541 0,004 0.4407

0,5 2 9757
'-3 2 0.5 1 10287 20506.1 41012.2 0:1 147548 27.80 40869 0.0573 0.004 0.4667

0.5 2 10219
5-1 2 1 10605 21233.3 42466.6 0.1 147548 28.78 42323 0.0593 0.004 0.48330:5 2

Ii
5-2 2 0.5 1 21138.5 42277 0:1 147548 28.65 42134 0.0591 1 0.004 15 0.481105 2
0.3 2 0.5 1 20991 41982 147548 28.45 41839 0.0587 0.004 15 0.4778

0.5 2 10423
6-1 2 0.5 1 10834 21412.3 42824.6 147548 29.02 42681 0.0598 0.004 0.4874

0.5 2 10578
6-2 2 0,5 1 10468 20853.7 41707.4 0.1 147548 28.27 41564 0,0583 0,004 0.4746

0;5 2 10386
6-3 2 0,5 1 10172 20486.8 40973.6 0.1 147548 27.77 40830 0,0572 1 0.004 15 0.4663

O.S 2 10315
7-1 2 05 1 10817 2163.8 21180.3 42360.6 147548 28.71 42217 0,0592 1 0.004 15 0,4821

O.S 2 10363 20725.8
7-2 2 0.5 1 10495 2099.6 21083 42166 147548 28,58 42023 0.0589 0,004 15 0.4799

0.5 2 10588 21175.4
7-3 2 0.5 1 10049 20097.4 20341.3 40682.6 0.1 147548 27.57 40539 0,0566 0.004 15 0.4629

0.5 2 10293 20585.2
8-1 2 0.5 1 10148 20295.2 18773.8 37547.6 0.1 147548 25.45 37404 0.0524 1 0.004 15 0.4271

0.5 2 8626 17252,4
8-2 2 0.5 1 10712 21423 21249.1 42498.2 147548 28.80 42355 0.0594 1 0.004 15 0,4837

0.5 2 10538 21075,2
8-3 2 0.5 1 10400 20799 20532,2 41054.4 0,1 147548 27,83 40921 0.0574 0.004 15 0.4673

0.5 2 10133 20265.4

to
i

Vl



Test Chemical
7/20/2005 I D # Concentrations tested

Replicate
#

t:
po;:~
CD

\/
a-
-Z
zo

Assa Date

Control Tvoe Portion Average SD

Full activitv Beainnina 0.5066 0.0223

Full activitv End 0.4987 0.0155

Full activitv Overall 0.5027 0.0163

Backaround Beainnina -0.0001 8.76918E-05

Backaround End 0.0001 4.9256E-05

Backaround Overall 0.0000 0.000103856

Positive Beainnina 0.2653 0.0004

Positive End 0.2519 0.0072

Positive Overall 0.2586 0.0088

Neaative Beainnina 0.5298 0.0033

Neaative End 0.4939 0.0258

Neaative Overall 0.5118 0.0256

Ci
0'o
00w-
--

t:
I
0'

Test Substance Level Reolicate (test substancel M Loartest substancel Activitv
1 1 1 1.00E-04 -4.00 0.2072
1 1 2 1.00E-04 -4.00 0.1972
1 1 3 1.00E-04 -4.00 0.1998
1 2 1 1.00E-05 -5.00 0.4319
1 2 2 1.00E-05 -5.00 0.4089
1 2 3 1.00E-05 -5.00 0.3831
1 3 1 1.00E-06 -6.00 0.4655
1 3 2 1.00E-06 -6.00 0.4684
1 3 3 1.00E-06 -6.00 0.4551
1 4 1 1.00E-07 -7.00 0.4687
1 4 2 1.00E-07 -7.00 0.4407
1 4 3 1.00E-07 -7.00 0.4667
1 5 1 1.00E-08 -8.00 0.4833
1 5 2 1.00E-08 -8.00 0.4811
1 5 3 1.00E-08 -8.00 0.4778
1 6 1 1.00E-09 -9.00 0.4874
1 6 2 1.00E-09 -9.00 0.4746
1 6 3 1.00E-09 -9.00 0.4663
1 7 1 1.00E-10 -1000 0.4821
1 7 2 1.00E-10 -10.00 0.4799
1 7 3 1.00E-10 -10.00 0.4629
1 8 1 1.00E-11 -11.00 0.4271
1 8 2 1.00E-11 -11.00 0.4837
1 8 3 1.00E-11 -11.00 0.4673

Microsome
8 type recombinant Microsome ID lot # 5 Technician ID TD

Percent of control values
Log(test Reolicate

Level substancel I 1 I 2 I 3
1 -4.00 41.23 39.23 39.76
2 -5.00 85.93 81.34 76.21
3 -6.00 92.61 93.18 90.53
4 -7.00 93.24 87.68 92.85
5 -8.00 96.15 95.72 95.05
6 -9.00 96.97 94.43 92.76
7 -10.00 95.91 95.47 92.10
8 -11.00 84.98 96.22 92.97



Assay Date

Test
7/21/2005 ChemicallD

# Concentrations
tested 8

Technician 10 TO Replicate # 2 Microsome type recombinar Microsome 10 Lot#5

Weight of
Aliquot #

1

2
3
4
5

DPM/g
soln.
1315584
1458985
1508629
1572323
1609545

Average DPM/g soln
SO
CV

1493013
114840

7.69

¡.Ci/g soln 0.673

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

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume dilution
added (mL) factor

10

100

10

(ASDNl 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.

¡i.6572 9

5.4312 9

0.579271 ¡.g/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g (3H1ASDN/g soln. = 0.00761 ¡.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)

0.673
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3H1ASDN/g soln.

0.579271 + 0.00761
0.586884 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.146 ¡.Ci/¡.g ASDN

728592 dpm/nmol

Battelle Study No. G608316 B-7



ti Test # Concentrationspo- Assay Date 7/21/2005 ChemicallD tested
¡I
ro Technician

\/ ID TO Replicate # 2 Microsome type reeam binant Microsome 10 Lot#5
S- Prolein stock (mg Total volume of
0. Standards: 250 125 §Q 6§ 1Q § Q 6SA) slock (mL) Protein stock 10~ 0.520 0.294 0.122 0.053 0.017 0.008 0.000 25 100 11343'77Z 0.516 0.296 0.124 0.053 0.023 0.008 0.000
r= 0.509 0.296 0.122 0.057 0.019 0.008 0.000

a0\0 Samples: ac 100 ac 10 Microsomes
00 0.255 0.031 0.206w.. 0.261 0.028 0.209-. 0.207

Standard Final
concentration Volume of volume of

ýlg/mL) stock used SId mg Protein mg Protein A,. .Adj Curve
4i ¿ç 03-2 i -0& !J per ~L Used Measured Output Variables Regression results

250 200 200 0.00025 200 0.0500 0.515 0.515 0.0484 m, b 0:095 -0,00.1
125 100 200 0.00013 200 0.0250 0.295 0.295 0.0275 sem, se~ 0.004 0.001
50 200 1000 0:00005 200 0.0100 0,123 0.123 0.0111 i-, se, 0.994 0.002
25 100 1000 0.00003 200 0.0050 0054 0.054 0.0046 F,df 643 4
10 40 1000 0.00001 200 0.0020 0.020 0.020 0.0013 SSuig. SSllsid 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.008 0.008 0.0002

Regression-results,are calculated using the function 
Blank 0.000 i-= 0.994 L1NEST

m= 0.095

ti b= -0.001

i
00

mg protein ¡.L diluted Vol usome Final vol. Diluted mg protejr:flL

A.. .Adj. measured liSOMES prep. (liL) usomes (liL) Prep. average mg/liL mg/mL

ac 100 0.255 0.255 0.024 200 1 1 0.000 0.000 0.120
ac 100 0.261 0.261 0.024 200 1 1 0.000
OC 100
OC 10 0.031 0.031 0.002 200 0.000 0.000 0.011
OC 10 0.028 0.028 0.002 200 0.000
OC 10

Microsomes 0.206 0.206 0.019 200 80 4800 0.006 0.00 5.738
Microsomes 0.209 0.209 0.019 200 80 4800 0.006
Microsomes 0.207 0.207 0.019 200 80 4800 0.006



t:
~;:
g.
(i
r/
8'0.~
Z
~
ci
0"o
00w..-.

Standard
concentration Volume of

j./mL) stock used
.4 L'P'!rZl-06 /~

250 200
125 100
50 20025100,10 40':
5 20'

t:
,I.

Final
volume of

Sid

200
200

1000

1900
1900
1000

Test
~$$ay Date 7/21/2005 Chemical 10 

echnician
10 TO Replicate #

Standards: ~ 12
0,520 0,294
0,51'6 0:296
0.509 0.296

Samples: QC,'100 ~
0:2.55 0.031
0:261 0.028

mg Protein ~L Standard

per~L Used
0.00025 200
0.00013 200
0.00005 200
0.00003 200
0.00001 200
0.00001 200

Blank 0.000

Ii ConCèntrtions
tested

recombinant

:;
0.008
0.008
0.008

A~w

0.515
0.295

0.123
0.054
0.020
0.008

8

Microsome 10

Q
0,000
0.000
0.000

Aidj

0.5t5
0.295

0.123
0.054
0.020
0.008

Lot#; 5

Protein stock (mg Tolal volume of
BSA) stock (m L)25 100 Protein stock I D

11343'77

2 Microsom e tvpe

Curve
Output
0.0431
0.0248

0.0105
0.0048
0.00t9
O.OOtO

Variables
m, b

S8m. sel;

r", se,

F, df

Regression results
0.083
0.001

0.999
3827
0.000

~ ~ 1Q
0.122 0.053 0.017
0.124 0.053 0.023
0.122 0.057 0.019

Mjcrosomes
O.zOO

0.209
0.207

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

r'= 0.999
m= 0.083
b= 0.000

SSriig. SSrlisid

Regression results 'are'calculated using the function
L1NEST

mg protein ~L diluted Vol usome Final vol. Diluted mg proteinf~L
A.. A.dj. measured ¡,SOMES prep. (~L) usomes (~L) Prep. average mgl~L mg/mL

QC 100 0.255 0.255 0.021 200 1 1 0.000 0.000 0.109
QC 100 0.261 0.261 0.022 200 1 1 0.000
OC100
QC 100. 031 0.031 0.003 200 0.000 0.000 0.014
QC 100. 028 0.028 0.003 200 0.000
QC 10

Microsorrs 206 0.206 0.017 200 80 4800 0.005 0.005 5.260
Microsomes 0.209 0.209 0.018 200 80 4800 0.005
Microsomes 0:207 0:207 0.018 200 80 4800 0.005

0.000
0.000

0.000
3

0.000
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Chemical
7/21/2005 ID 2

# Concentrations
tested

Microsome
8 type recombinai Microsome iD Lot # 5

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Cl0\o
00w..
--

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

Test Chemical Concentrations
Level Final Concentration 1M)

1 ..tOOElO3
2 2,506'04
3 1.00E'04
4 5.00E-05
5 2.50E-05
6 1 .00 E-05
7 2.50E-06
8 1.00E-06

5.259778
0.008349

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

t:
i..o

Technician ID TD
Replicate

#
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Assa Dale TeslChemicallD TO Replicale#711/2005 8 Microsome tye recombinant Microsome ID1 #Concentralionslesled Technician IDLot#5

o
0\o
00w..
--

Sample ID C¡¡lculale DPM in aqueous portion after extraction Calculate % turnover Calculate nmol H20 formed

Volume
diluted

Volumeorsubslrale TotalDPM correctedror microsomes Final (protein) AromataseaclivilyNominaltolal solulionusedla:¡say IOlalDPMin assay lube background (Background used in assay ¡nassay Incubation (nmolesirogenSample type Replicate/Level volume (mL) AliqVolume(mL) Aliq.# DPMfaliq DPMlmL Ave DPM/mL TotalDPM tube (mL) (initial) %conversiontoproducl Tubes) nmol ~H20 formed lube (mL) (mgfmL) time (min) formedlmgproleinfminFullactivil control 1 2 .0.5 1 8177 16354,8 16298.3 32596.6 0.1 1493.01 21.83 32418 0.0445 1 .0..0.04 15 .0.35530.5 2 8121 16241,8
2 2 0.5 1 4850 9699 9657.3 19314.6 0.1 1493.01 12,94 19136 .0..0263 1 .0,004 15 .0.2.0970.5 2 48.08 9615.6
3 2 as 1 791. 15833.6 15786,3 31572,6 0.1 149301 21.15 31394 .0.0431 0.004 15 .0.34410.5 2 7870 15739
4 2 0.5 1 822.0 1644.0.2 16641.3 33282,6 0.1 149301 22.29 33104 0.0454 1 .0..004 .0.36280.5 2 6421 16842.4

Back roundconlrol 1 2 0;5 1 50 1.0.0.14 93.86 187,72 0.1 1493.01 .0.13 10 0,0.000 1 .0..0.04 0,0.001.0.5 2 44 87.58
2 2 .0;5 1 44 88,18 87.89 175.78 .0.1 1493.01 0.12 .2 .0..0.0.00 1 0..0.04 15 0.0.0000:5 2 44 87.6
3 2 0,5 1 37 74.9 88,13 176.26 0.1 149301 0.12 -2 0.0000 1 0.004 15 0.00000.5 2 101.36
4 2 0.5 1 96.58 86.37 1.2,74 0:1 149301 0.12 -5 0.0000 0_004 15 -0.0001

0.5 2 38 76.16
Positiveconlrol 1 2 0.5 1 4648 9295.6 9166.8 18333,6 0:1 149301 12.28 18155 0.0249 0,004 0.1990

0.5 2 4519 9038
2 2 0.5 1 4425 8849.4 8932.6 17865.2 0.1 149301 11.97 17687 0.0243 1 0,004 0.1938

0;5 2 4508 9015.8
3 2 0.5 1 4469 8937,8 8966.3 17932.6 0.1 149301 12.01 17754 0,0244 1 0.004 15 0.1946

0.5 2 4497 8994,8
4 2 0:5 1 9106,S 9050.4 18100.8 0.1 149301 12,12 17923 0,0246 0.004 15 0.1964

0.5 2
Ne ativeControl 1 2 0.5 1 1 15396.9 30793.8 149301 20.63 30616 0.0420 0_004 15 0.3355

0,5 2
2 2 0.5 1 15584 31168 149301 20.88 30990 0.0425 0.004 0.3396

0.5 2
3 2 0.5 1 15044.5 30089 149301 20.15 29911 0.0411 0.004 0.3278

0.5 2 1
4 2 0.5 1 14976.2 29952.4 0.1 149301 20.06 29774 0.0409 1 0.004 0.3263

0.5 2
1 1-1 2 1 1321.36 2642,72 0.1 149301 1.77 '2465 0.0034 0.004 15 0.0270

2
1-2 2 1 1358.77 271754 0,1 149301 1.82 2539 0.0035 0,004 15 0.0278

0,5 2 "
1-3 2 0.5 1 1291.65 2583.3 149301 1.73 2405 0.0033 0.004 15 0.0264

0,5 2
2-1 2 0.5 1 4118.9 8237,8 149301 5,52 8060 0.0111 0.004 0.0883

0.5 2 4098
2-2 2 0:5 1 4151 4124.8 8249.6 0.1 149301 5,53 8071 0.0111 0.004 0.0885

0.5 2 4098.6
2-3 2 0:5 1 4035.8 4048.8 8097.6 0:1 149301 5,42 7919 0,0109 1 0.004 15 0,0868

.0:5 2 4061.8
3-1 2 0.5 1 7383.8 7442.7 14885.4 0.1 149301 9.97 14707 0.0202 0.004 15 0.1612

0.5 2 7501,6
3-2 2 05 1 6942 6972.6 13945.2 0.1 149301 9.34 13767 0.0189 0.004 15 0.1509

0.5 2 7003.2
3-3 2 0.5 1 7363.6 7322,2 14644.4 149301 9.81 14466 0.0199 0.004 15 0.1585

0.5 2 7280.8
4-1 2 0.5 1 9884.4 10034,7 20069.4 149301 13.44 19891 0.0273 0,004 15 0.2180

0.5 2 10185
4-2 2 0.5 1 10215.8 10100 20200 0.1 149301 13.53 20022 0.0275 0.004 0.2194

0.5 2 9984.2
4-3 2 0.5 1 9779.2 9858.2 19716.4 149301 13.21 19538 0.0268 0.004 0.2141

0.5 2 9937.2 .5-1 2 1 12449,8 12671.3 25342,6 0.' 149301 16.97 25164 00345 0.004 0.2758
2

I
12892,8

5.2 2 1 12454,6 12281.6 24563.2 0.1 149301 16.45 24385 0.0335 1 0.004 0.2673
0.5 2 12108.6

5-3 2 0.5 1 1225.4 12275.4 24550.8 149301 16.44 24373 0.0335 0.004 15 0.2671
0.5 2 12325.4

6-1 2 0.5 1 13767.2 13790_5 27581 149301 18.47 27403 0.0376 0.04 15 0.30.03
0.5 2 13813.8

6-2 2 0.5 1 14375.8 14294.2 28588,4 149301 19.15 28410 0.0390 0.004 0.3114
2 14212.6

6.3 2 1 13706.6 13814.5 27629 .0.1 149301 18.51 27451 0.0377 0,004 0.3009
0;5 2 13922.4

7-1 2 1 15959.6 15963.4 31926.8 0.1 149301 21.38 31749 0,0436 1 0.004 0,3480
2 7964 15967,2

7-2 2 0.5 1 744,3 14886.6 14909.9 29819.8 .0.1 149301 19.97 29642 0.0407 .0..0.04 15 0.3249
0.5 2 7467 14933.2

7.3 2 0.5 1 7704 15408.4 15574,6 31149,2 0:1 149301 20.86 30971 0.425 0.04 15 0,3394
.0;5 2 787.0 15740.8

'.1 2 0.5 1 7782 15563.2 15509 31018 0.1 149301 20.78 30840 0.0423 0.004 0.3380
0.5 2 7727 15454.8

'-2 2 .0.5 1 7890 15779,4 15618.5 31237 0.1 149301 20.92 31059 0.0426 0.004 0.3404
0.5 2 7729 15457,6

'.3 2 0.5 1 7861 15702.4 15591.1 31182.2 0.1 149301 20.89 31004 0.0426 1 0.004 15 0.3398
0.5 2 7740 15479.8

tp....
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Test Chemical
7/21/2005 ID # Concentrations tested 2

Assa Date

Control Tvoe Portion AveraQe SD

Full activity BeQinninQ 0.2825 0.1029

Full activity End 0.3534 0.0133

Full activitv Overall 0.3180 0.0726

Backaround Beoinnino 0.0000 9.25309E-05

Backaround End 0.0000 2.72788E-05

Backaround Overall 0.0000 7.21563E-05

Positive Beainnina 0.1964 0.0036

Positive End 0.1955 0.0013

Positive Overall 0.1960 0.0023

Neaative Beainnino 0.3376 0.0029

Neaative End 0.3271 0.0011

Neaative Overall 0.3323 0.0063

to
i..
N

Test Substance Level Replicate ¡test substancel M Looftest substancel Activity
1 1 1 1.00E-03 -3.00 0.0270
1 1 2 1.00E-03 -3.00 0.0278
1 1 3 1.00E-03 -3.00 0.0264
1 2 1 2.50E-04 -3.60 0.0883
1 2 2 2.50E-04 -3.60 0.0885
1 2 3 2.50E-04 -3.60 0.0868
1 3 1 1.00E-04 -4.00 0.1612
1 3 2 1.00E-04 -4.00 0.1509
1 3 3 1.00E-04 -4.00 0.1585
1 4 1 5.00E-05 -4.30 0.2180
1 4 2 5.00E-05 -4.30 0.2194
1 4 3 5.00E-05 -4.30 0.2141
1 5 1 2.50E-05 -4.60 0.2758
1 5 2 2.50E-05 -4.60 0.2673
1 5 3 2.50E-05 -4.60 0.2671
1 6 1 1.00E-05 -5.00 0.3003
1 6 2 1.00E-05 -5.00 0.3114
1 6 3 1.00E-05 -5.00 0.3009
1 7 1 2.50E-06 -5.60 0.3480
1 7 2 2.50E-06 -5.60 0.3249
1 7 3 2.50E-06 -5.60 0.3394
1 8 1 1.00E-06 -6.00 0.3380
1 8 2 1.00E-06 -6.00 0.3404
1 8 3 1.00E-06 -6.00 0.3398

Microsome
8 type recombinant Microsome ID Lot # 5 Technician ID TD

Percent of control values
Log(test Reoiicate

Level substancel I 1 I 2 I 3
1 -3.00 8.49 8.75 8.29
2 -3.60 27.78 27.82 27.30
3 -4.00 50.69 47.45 49.86
4 -4.30 68.56 69.01 67.34
5 -4.60 86.73 84.05 84.00
6 -5.00 94.45 97.92 94.61
7 -5.60 1 09.43 102.17 106.75
8 -6.00 106.30 107.05 106.86

Replicate
#



Assay Date

Test
7/22/2005 ChemicallD

Technician ID TO Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0
O.

0.0 01

0.0200
0.0201

DPM/Aliq.
28002
30480
31 088
33201
33881

# Concentrations
tested 8

3 Microsome type recombinar Microsome ID Lot#5

DPM/g
soln.
1400100
1524000
1546667
1660050
1685622

Average DPM/g soln
SD
CV

1563288
114868

7.35

/lCi/g soln 0.704

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

dilution
factor

total volume
(mL)

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

¡ASDNI in solution (/lg/mL)

1000.00
10.00
1.00

9.9245 9

5.5847 9

0.562719 /l9/g

1) Calculate /lg ¡3HJASDN/g soln. = 0.00797 /l9/g soln.
/l9/g soln.

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

Formula=a/b*c

2) Calculate total /lg ASDN/g soln.

0.704
25300000

286.4

/lg ASDN/g soln.= /lg cold ASDN/g soln. + /lg (3HIASDN/g soln.

0.562719 + 0.00797
0.570690 /lg ASDN/g soln.

3) Calculate Solution Specific Activity

= (~iCi/g soln.)/(/lg ASDN/g soln.)
1.234 /lCil/lg ASDN

784534 dom/nmol

Battelle Study No. G6083 1 6 B-13



Test # Concentrations

t; Assay Date 7/2212005 Chemical to tested
¡o.. Te'dmician
§: 10 TO Replicate # 3 Microsome tvoe recombinant MicrosomelD Lot # 5
(t Protein stock (mg Total vol~me of
r. Standards: 250 125 ~ l' 1Q § Q BSA) stoc (mL) Protein stoc ID
e- 0.504 0.300 0.133 0.076 0.Q5 0,020 0,000 25 100 11343-77
p, 0,507 0,299 0.133 0,079 0,035 0.020 0,0000. 0,512 0,301 0,141 0.077 0,034 0.020 0.000
Z
::
ci Samples: Q. QC 10 Microsomes

0\ 0,278 0,041 0,2320 0,280 0,042 0.232
00 0.220W.. Standard Final
-- concentration Volume of vOlume of

(ni/mL) stock ~sed Std mg Protein mg Prdtein 1\. A. Curve
j; ¿C, ~- ZZ -Cb IR per ~L Used Measured Output Variables Regression 'results

250 200 200 0.00025 200 0.0500 0.508 0.508 0.0482 m, b 0,100 -0.002
125 100 200 0.00013 200 0.0250 0.300 0,300 0,0276 sSm, sab 0.004 0,001

50 200 1000 0.00005 200 0.0100 0.136 0.136 0,0112 r', sey 0.992 0,002
25 100 1000 0.00003 200 0.0050 0.077 0.077 0.0053 F, df 520 4
10 40 1000 0.00001 200 0.0020 0.035 0.035 0.0011 55re!:J SSresoid 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.020 0,020 -0,0004

Regression results are calculated ustng the,function
Blank 0.000 r'= 0.992 L1NEST

m= 0,100
b= -0.002

t;
i..
.¡ mg protein ~L diluted Vol ~some Final vol. Oil~ted mg protein/ilL

1\. A,~ measured ~SOMES prep. (~L) ~somes (~L) Prep. average mg/~L m9/mL

ac 100 0,278 0.278 0,025 200 1 1 0,000 0.000 0.127
ac 100 0,280 0,280 0,026 200 1 1 0,000
OC 100
ac 10 0.041 0.041 0.002 200 0,000 0.000 0,009
ac 10 0.042 0.042 0.002 200 0,000
OC10

Microsomes 0,232 0,232 0,021 200 80 4800 0,006 0.006 6,099
Micro'somes 0.232 0.232 0.021 200 80 4800 0,006
Mii:rosomes 0,220 0.220 0.020 200 80 4800 0.006



to
~::
i!
ro
(/
s-o.0.
Zo
ci0\o
00w..
-- Standard

concentration Volume of

prglmL) stock usedM ~.ii-ob ~
LEi 250 200

125 100"
50 200
25 10010 405 20

to
i..

VI

Technician
ID TO

Test
¡Assay Date 7/22005 ChemicallD

Standards: ~
0.504
0.507
0,512

Samples: QQ,
0,27~
0,280

Final
volume of

Std mg Protein
per ~L

0,00025
0,00013

0,00005
0,00003
0,00001
0,00001

200
200

1000
'1000
1000
1000

Replicate #

il
0.300
0'299
0,301

,~
0:041
0.042

¡tL Standárd

Used
200
200

200
200
200
200

Blank 0.000

# Concentrtions
tested 8

recombinant Microsome tD Lot#5
Protein stock (mg Total volume of

BSA) stock (m L)25 100 Protein stock ID
11343-77

Microsome woe

'~ 22 1Q
0,133 0,076 0,035
0.133 0.079 0.035
0.141 0.077 0.034

:Microsomes
0232
0.232
0.220

mg Protein
Measured

0,0500
0.0250

0.0100
0.0050
0,0020
0,0010

r'= 0,998
m= 0.086
b= -0.001

§
0,020
0,020
0,020

Q
0,000
0,000
0,000

Curve
Output
0,0426
0.0247

0.0105
0.0055
0.0018
0.0005

Variables
m,b

$em,Seb

r', se,
F, df

0,086
0.002

0,998
1377
0:000

Règression results
-0.001
0,000

0,001

3
0.000SSrig.SSrgs.id

Regression results are calculated using the' function
L1NEST

mg protein ¡iL diiuted Vol usome Final VoL. Diluted mg protein/¡iL
A.. A.." measured ¡iSOMES prep. (~L) usomes (~L) Prep. average mgl~L mglmL

QC 100 0.278 0.278 0.023 200 1 1 0.000 0,000 0.114
QC 100 0.280 0280 0.023 200 1 1 0.000
QC 100
QC 100, 041 0,041 0.002 200 0,000 0.000 0.012
QC 100. 042 0.042 0,002 200 0.000
QC 10

Microson1s 232 0,232 0,019 200 80 4800 0,006 0,006 5.534
Microsomés 0.232 0,232 0.019 200 80 4800 0,006
Microsomes 0.220 0,220 0.G8 200 80 4800 0,005

Am. Aadj

0,508 0.508
0,300 0.300

0,136 0,136
0,077 0,077
0.035 0,035
0,020 0,020



Chemical
7/22/2005 10

Microsome
8 type recombinai Microsome 10 Lot # 5

# Concentrations
tested

Replicate
#Technician 10 TO

ti~::
g.
(D
r.
ë
0.~
Z
!=

CJ0\o
00w-
--

Test Chemical Concentrations
Level Final Concentration 1M)

1 1.00E-03
2 2.50E-04
3 1.00E-04
4 5.00Ec05
5 2c50E,05
6 tOOE-05
7 :2C50E'06
8 t.OOEi06

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused

mL total volume
NA dilution factor

630 total dilution factor

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

5.533851
0.008784

ti
i-
0\



Assa Date Test Chemical 107/2212005 1 # Concentrations tested 8 Microsome type recombinant Microsome 10 Technician 10Lot#5 TO Replicate # 

tti:::
~
(1

r:
S-
p.'-
Zo

Sample 10 ealcul¡ite DPM In aqueous portion after exlraclion Calculate % turnover Calculate nmol H20 formed

Volume
dilutedVolumeofsubstrale Total OPM ccrrected for mlcrosomes FInal ¡prolein) AromataseactivltyNominal total solulionused/assay total OPMin assay tube background (Background used in assay in assay Incubalion (nmolestrogenSample type RepllcatefLevel volume (mL) Aliq Volume (mL) Aliq.# DPMlaliq DPMimL Ave DPM/mL Total DPM tube (mL) (inilial) % conversion 10 product Tubes) nmol "H20 formed tube (mL) (mgimL) lime (min) formedlmgprotein/minFullactlvi contro! 1 2 a.' 1 9323 18ô45.6 18601.9 37203,6 156329 23.80 36920 0.0471 0,004 " 0.35120;5 2 9279 18558.2

2 2 0:5 1 9480 16960 18820.1 37640.2 0.1 156329 24.08 37356 0.0476 0.004 0.36140.5 2 9340. 18680,2
3 2 0.5 1 900S 18010,8 18084.7 36169.4 0.1 156329 23.14 35885 0,0457 1 0.004 15 0.34720,5 2 9079 18158.6
4 2 0.5 1 918.9 183774 18554.8 37109.6 156329 23,74 36825 0.0469 0.004 15 0.3563a.' 2 9366 18732.2

Back roundconirol 1 2 a.' 1 81 161.26 161,95 323.9 156329 0,21 40 0.0001 0.004 0.0004a.' 2 81 162.64
2 2 0,5 1 77 153.08 146.87 293.74 0.1 156329 0.19 9 00000 1 0.004 0.0001a.' 2 70 140.66
3 2 a.' 1 55 132 129,42 258.84 0.1 156329 0.17 -25 0.0000 0.004 15 -0.0002a.' 2 63 126.84
4 2 a.' 1 71 141.2 130,33 260,66 156329 0.17 -24 0.0000 0,004 -0,0002a.' 2 60 119.04

PoslliveconlrOI 1 2 0.5 1 4590 9380.8 9408.3 18816.6 156329 12.04 18532 0.0236 1 0.004 0.17930.5 2 4718 9435.8
2 2 0:5 1 9802.6 9836.6 19673.2 0.1 156329 12.58 19389 0.0247 . 0.004 0.18760.' 2

II
3 2 a.' 1 9783,4 1956.8 156329 12.52 19283 0.0246 0.004 0.18650~5 2 9789.8
4 2 a.' 1 9207.4 18414.8 156329 11.78 18131 0.0231 0.004 0.1754a.' 2

Ne ative Controi 1 2 a.' 1 17347.4 34694.8 0.1 156329 22.19 34411 0.0439 1 0.004 033292
2 2 1 17248.6 34497.2 156329 22.07 34213 0.0436 0.004 15 033102 17381.2
3 2 a.' 1 17379.2 17516.1 35032.2 156329 22.41 34746 0.0443 0,004 0.3362a.' 2 17653
4 2 0.5 1 16985.6 16836,9 33673.8 0:1 156329 21.54 33390 0.0426 0.004 0.32300.5 2 16688.2

1 1-1 2 a.' 1 1171.2 1192.11 2384.22 0.1 156329 1.53 2100 0.0027 1 0.004 15 0.0203a.' 2 1213.1
1-2 2 a.' 1 1222.16 1209.35 2418.7 156329 1.55 2134 0.0027 0.004 15 0.0206a.' 2 1196.54
1-3 2 a.' 1 1164.46 1159.72 2319.44 0:1 156329 1.48 2035 0.0026 0.004 15 0.Oi97a.' 2 1154.98
2-1 2 0:5 1 4507.2 4479.1 8958.2 0.1 156329 5,73 8674 0.0111 1 0.004 0.08390.5 2 4451
2-2 2 0,5 1 2194 4387,6 4362.4 8724.8 0,1 156329 5.58 8441 0.0108 1 0.004 15 0,0817a.' 2 2169 4337.2
2-3 2 a.' 1 2166 4372 4397 8794 0:1 156329 5.63 6510 0.0108 0,004 15 0.0823a.' 2 2211 4422
3-1 2 0.5 1 4020 8040.6 7976.9 15957,8 156329 10.21 15674 0,0200 0,004 0.15160:5 2 3959 7917.2 ~3-2 2 1 3997 7993.6 7971.6 15943.2 0.1 156329 10.20 15659 0.0200 II 0.004 0.15152 7949.6
3-3 2 1 8034.6 8043.2 16086.4 156329 10.29 15802 0.0201 0.004 0.15292 8051.8 Ë4-1 i 1 10841.4 21682,8 156329 13.87 21399 0.0273 0.004 0.2070~ 2
4-2 2 1 10946.8 21893.6 156329 14.00 21609 0.0275 1 0.004 0,20912
'-3 2 1 10925.1 21850.2 166329 13.98 21566 0.0275 0.004 15 0.20862 ~5-1 2 1 13672.7 27345,4 156329 17.49 27061 0.0345 0.004 0.26182
'-2 2 1 13943.2 27886.4 156329 17.84 27602 0.0352 0.004 0,26702
5-3 2 1 13697 27394 0.1 156329 17,52 27110 0.0346 1 0.004 15 0.26232
5-1 2 1 15641,3 31282,6 0.1 156329 20,01 30998 0.0395 0,004 15 0.29992
6-2 2 1 16424.3 32848.6 0.1 156329 21.01 32564 0.0415 0.004 15 0.31502
6-3 2 1 16340.1 32680.2 0.1 156329 20.90 32396 0.0413 1 0.004 15 0,31342
7-1 2 1 18236.2 18300.5 36601 0,1 156329 23,41 36317 0.0463 1 0004 15 0.35132 9182 18364.8
7-2 2 0.5 1 9085 18170.2 18242.2 36484.4 0.1 156329 23.34 36200 0.0461 0.004 0.3502a.' 2 9157 18314.2
7-3 2 0:5 1 8768 17536 17565 35130 0.1 156329 22.47 34846 0,0444 1 0.04 0,33710.5 2 8797 17594
8-1 2 0.5 1 9340 18679.2 18508,9 37017,8 OA 156329 23.68 36734 0.0468 0.004 0.3554a.' 2 9169 18338.6
'-2 2 0;5 1 9114 18228,4 18356.6 36713.2 156329 23.48 36429 0.0464 0.004

~'
0.35240;5 2 9242 18484,8

'-3 2 1 18841.2 18968.6 37937.2 0.1 156329 24.27 37653 0.0480 0.004 0.36430.' 2 19096

a0\o
DO
W..
--

tt
i..
--



Assa Date

Test Chemical
7/22/2005 ID # Concentrations tested 3t:~;:~

CD

V1

e-
o.~
Zo

Control Tvne Portion Averane SD

Full activitv Beqinninq 0.3593 0.0030

Full activitv End 0.3517 0.0064

Full activitv Overall 0.3555 0.0060

Backaround Beqinninq 0.0002 0.000206313

Backaround End -0.0002 1.24499E-05

Backqround Overall 0.0000 0.000298924

Positive Beqinninq 0.1834 0.0059

Positive End 0.1810 0.0079

Positive Overall 0.1822 0.0058

Neaative Beainninq 0.3319 0.0014

Neqative End 0.3296 0.0093

Neqative Overall 0.3308 0.0056

ci
0'a
(Xw..
--

t:
i..

(X

Test Substance Level Renlicate Itest substancel M Loqrtest substancel Activitv
1 1 1 1.00E-03 -3.00 0.0203
1 1 2 1.00E-03 -3.00 0.0206
1 1 3 1.00E-03 -3.00 0.0197
1 2 1 2.50E-04 -3.60 0.0839
1 2 2 2.50E-04 -3.60 0.0817
1 2 3 2.50E-04 -3.60 0.0823
1 3 1 1.00E-04 -4.00 0.1516
1 3 2 1.00E-04 -4.00 0.1515
1 3 3 1.00E-04 -4.00 0.1529
1 4 1 5.00E-05 -4.30 0.2070
1 4 2 5.00E-05 -4.30 0.2091
1 4 3 5.00E-05 -4.30 0.2086
1 5 1 2.50E-05 -4.60 0.2618
1 5 2 2.50E-05 -4.60 0.2670
1 5 3 2.50E-05 -4.60 0.2623
1 6 1 1.00E-05 -5.00 0.2999
1 6 2 1.00E-05 -5.00 0.3150
1 6 3 1.00E-05 -5.00 0.3134
1 7 1 2.50E-06 -5.60 0.3513
1 7 2 2.50E-06 -5.60 0.3502
1 7 3 2.50E-06 -5.60 0.3371
1 8 1 1.00E-06 -6.00 0.3554
1 8 2 1.00E-06 -6.00 0.3524
1 8 3 1.00E-06 -6.00 0.3643

Microsome
8 type recombinant Microsome ID Lot # 5 Technician ID TD

Percent of control values
Log(test Renlicate

Level substance i I 1 I 2 I 3
1 -3.00 5.71 5.81 5.54
2 -3.60 23.60 22.97 23.16
3 -4.00 42.65 42.61 43.00
4 -4.30 58.23 58.81 58.69
5 -4.60 73.64 75.12 73.78
6 -5.00 84.36 88.62 88.16
7 -5.60 98.83 98.51 94.83
8 -6.00 99.96 99.14 102.47

Replicate
#



Assay Date

Test
8/11/2005 ChemicallD

# Concentrations
2 tested 8

Technician ID TD Replicate # Microsome type recombinar Microsome ID Lot # 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

O.

0.0201
0.0200
0.0202

DPM/A/iq.
27556
29579
32484
32849
33174

DPM/g
soln.
1405918
1471592
1616119
1642450
1642277

Average DPM/g soln
SD
CV

1555671
109750

7.05

¡.Ci/g soln 0.701

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

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added

10.1

total volume

(mL)
10

dilution
factor

100

10

(ASDNJ in solution (¡.g/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

9
0.570106 ¡. 1

Calculation of Substrate Solution Soecific Activity

1) Calculate ¡.g (3H1ASDN/g soln. = 0.00793 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln

b. Specific activity of (3HJASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.701
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

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

0.570106 + 0.00793
0.578038 ~ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.212 ¡.Ci/¡.g ASDN

770787 dpm/nmol

Battelle Study No. G608317 B-19
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~
~
CD

\/
s-p.c.
Z
~
çi0\o
00
VJ..
--

Technician
10

Test
AsSay Date 8/1112005 ChemicallD

TO

Standards:

Sam pIes: QC 100
0.257
0.263

Standard
concentration Volume of

(¡mL) .tock used
;ti æ 05. it.oG !J

250 200
125 100
50 200
25 100
10 405 20

Final
volume of

Std mg Protein
per ~L

0,00025
0.00013

0.00005
0.00003
0.00001
0.00001

200
200

1000
1000
1000
1000

Replicate #

250
0.506
0.499
0.504

125
0.297
0.295
0.297

# Cöncentrations
2 tested

Microsome typ'e

2Q ~ 1Q
0.136 0.062 0.024
0.137 0.063 0.025
0.123 0.060 0.025

Microsomes
0.200
0.198
0.206

mg ProteÎn

Measured
0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

,2= 0.991
m= 0.098
b= -0.001

recombinant

§
0.012
0.011
0.013

A¡W

0.503
0.296

0.132
0.061

0.025
0.012

8

Micro,some I.D

Q
0.00
0.00
0.000

Lot#5
Protein stock (mg Total volume of

8SA) stock (mL)25 100 Protein stock ID
11343'77

QC 10
0.029
0.028

Used
200
200

200
200
200
200

Blank 0.000

Adj Curve
Output
0.0481
0.0278

0.On6
0.0047
0.0011

-0.0002

55rtg. sSre~id

Variableis
m,b

8,8m. seb

,2, se,

F, df

Regression results
0.503
0.296

0.132
0.061

0.025
0.012

0098
0.005

0.991
443

0.002

-0.001
0.001

0.002
4

0.000

Regression resUlts are calculated using the function
LlNEST

to
mg protein ~L diluted Vol usome Final vol. Diluted mg proteinl~LiN

A,w Aadj measured ~SOMES prep. (~L) us ames (~L) Prep. average mgf¡.L mg/mL0
QC 100 0.257 0.257 0.024 200 1 1 0,00 0.000 0.121
QC 100 0.263 0:263 0.024 200 1 1 0.000
QC 100
QC 10 0.029 0.029 0.002 200 0.000 0:000 0.007
QC 10 0.028 0.028 0.001 200 0.000
QC 10

Microsomes 0.200 0.200 om 8 200 80 48UO 0.005 0.00 5.522
Microsomes 0.198 0.198 om 8 200 80 4800 0.005
Microsomes 0.206 0.206 0.019 200 80 4800 0.006



T echnici an
ID

Test
Assay Date 8/11/2005 ChemicallD

t:
I";:~~
v:
S-
O-~
Zo

Standards:

Samples:

C10\o
00w..
--

Standard
concentration Volume of

(pmL) stock used
."w ¿ E, j-iz -0& ~

250 200125100
50 200
25 10010405.20

Final
volume of

SId mg Protein

per fÙ
200 0.00025

200 0.00013

1000 0.00005

1000 0.00003

~OOO 0.00001
'. jooo 0.00001

TO Replicate #
.... ,

'250 .
0.5.96

0.499
Oßq;¡ .

. 125
0.297
0,295
0.297

# Concentrations
tested 8

recombinant Microsome ID Lot#5
Protein stock (mg Total volume of

BSA) stock (mL)25 100 Protein stock i D
11343-77

Q.
0.257
0.263

QQ
0.029
0.028

Microsome tvoe

§Q ~ 1Q
0.136 0.062 0.024
0.137 0.063 0.025
0.123 0.060 0.025

Microsomes
0.200
0.198
0.206

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

r= 0.998
m= 0.084
b= 0.000

§
0.012
0.011
0.013

Q
0.000
0.000
0:000

Curve
Output
0.0421
0.024.7

Om08
0.0049
0.0018
0.0008

Variables
m,b

S8m, S8b

r, sey
F, df

Regression results
0.084
0.002

0,998
1257
0.000

0.000
0.000

0.001

3
0.000

iiL Standard

Used
200
200

200
200
200
200

Blank 0.000

Amw Aadj

0.503 0.503
0.296 0.296
0.132 0.132
0.061 0.061
0.025 0.025
0.012 0.012

SSilg. SSrcsic

Regression resuits are calculated using ~ finction
L1NEST

t:
,N

mg protein ~L diluted Vol usome Final vol. Diluted mg proteinl~L..
A.w Ä.dj, measured ¡iOMES prep. (~L) usomes (~L) Prep. average mg/~L mg/mL

QC100 0.257 0.257 0.021 200 1 1 0.000 0.000 0.108
QC 100 0.263 0.263 0.022 200 1 1 0.000
QC 100
QC 100. 029 0.029 0.002 200 0.000 0.000 0.011
QC 100. 028 0.028 0.002 200 0.000
QC 10

Mícroson1s 200 0.200 0.017 200 80 4800 0.005 0.005 5.000
Microsomes 0.198 0.198 0.016 200 80 4800 0.005
Microsomes 0.206 0.206 0.017 200 80 4800 0.005



Assa Date

Chemical
8/11/2005 10 Technician 10 TO

Replicate
#

ti
po;:~
(p
r.
8"
0.'.
Zo

Microsome Dilution Details

# Concentrations
2 tested

Microsome
8 type recombinai Microsome 10 Lot # 5

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

ci0\o
00v...
--

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

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

ti
NN

Test Chemical Concentrations
Level Final Concentration 1M)

1 1 nnF-04
2 1.00E-05
3 1.00E-06
4 2.50E-07
5 1.00E-07
6 1.00E-08
7 1.00E-09
8 1.00E-10

4.999886
0.007936



Assa Date Test Chemical 10811112005 8 Microsome type recombinant Microsome 102 # Concenlrations tested Technician!Dlol#5 TD Replicate #

t:a..
(1;:
(1

\/
2
~
Zo

Sample 10 Calculate OPMin aqueous portion arter extraction Calculate % turnover Calculate nmol H20 formed

Volume
diluted

Volume or substrate Total DPM correcled for microsomes Final ¡prolein) Aroma,taseactivityNomln;;llolal solutionuselassay total DPMin assay tube background (Background used in assay inassiõY Incubaùon (nmolestrogenSample tye Replicate/Level volume (mL) Aliq Volume (ml) Aliq.# OPMlaliq DPMlml A\Je DPMfml Total DPM lube (ml) (initial) % con\Jerslonlo producl Tubes) nmol 3H20 formed lube (ml) (mglml) ùme(min) formedfmgprolein/min
Fullactivi control 1 2 0.5 1 8930 17859.6 18058.5 36117 0;1 155567 23,22 35885 0.0466 0.004 15 0.3911

0.5 2 9129 18257.4
2 2 0.5 1 8260 16520.4 16682.7 33365,4 0,1 155567 21.45 33133 0.0430 0,004 15 0.3611

0.5 2 8423 16845
3 2 0.5 1 9254 18508.4 18345.4 36690,8 0.1 155567 23.59 36458 0.0473 0,004 15 0.3973

0,5 2 9091 18182,4
4 2 0:5 1 6931 17862.6 17873.1 35746.2 0.1 155567 22.98 35514 0,0461 1 0.004 15 0,3670

0.5 2 8942 17883,6
Back round conlrol 1 2 0.5 1 56 111.36 113.95 227.9 0.1 155567 0,15 -5 0,0000 1 0.004 15 0,0000

0,5 2 56 11654
2 2 0.5 1 60 119,06 123.21 246.2 0.1 155567 0,16 14 0.0000 1 0.004 15 0,0002

0,5 2 64 127.36
3 2 05 1 64 127.82 120.08 240.16 0.1 155567 0.15 8 0,0000 0.004 15 0.0001

0.5 2 56 112.34
4 2 0.5 1 56 116.34 107,61 215.22 0.1 155567 0.14 -17 0.000 0,004 15 -0.0002

0.5 2 98.88
Positive control 1 2 0.5 1 88728 8892,4 17784.8 155567 11.43 17552 0.0228 0,004 15 0.1913

0.5 2 4456 8912
2 2 0,5 , 4634 9267.4 9213 18426 155567 11.84 16194 0.0236 0004 0.1983

0.5 2 4579 9158.6
3 2 1 4541 9082.4 9158.9 18317.8 0.1 155567 11.77 18085 0.0235 1 0.004 0,1971

2 4618 9235.4
4 2 1 4630 9260,8 9247.4 18494.8 0.1 155567 11.89 18262 0.0237 0.004 0,1990

2 4617 9234
Ne alive Conlrol 1 2 1 9286 18571.6 18647.8 37295.6 0.1 155567 23.97 37063 00481 1 0.004 0.4039

2 S362 18724
2 2 1 9068 18136.8 17973.6 35947.2 0.1 155567 23.11 35715 0.0463 1 0.004 03892

0:5 2 8905 17810.4
3 2 0,5 1 8364 16728.6 16853,5 33707 0.1 155567 21,67 33475 0.0434 1 0.004 0.3648

0,5 2 16978.4
4 2 0.5 1 17957.2 17971,5 35943 0;1 155567 23.10 35711 0.0463 0.004 15 0.3892

05 2 8993 17985.8
2 '.1 2 0,5 1 102 204.92 200.31 400.62 0,1 155567 0.26 156 0.0002 1 0.004 15 0,0018

0.5 2 98 195.7
1.2 2 0.5 1 90 179.22 181.49 362.98 0,1 155567 0.23 131 0.0002 0,004 15 0.0014

0.5 2 92 183.76
1.3 2 0.5 1 96 192.06 195,73 391.46 01 155567 0.25 159 0.0002 0.004 15 0,0017

0.5 2 100 199.4
2.1 2 0.5 1 516 1032.82 1034.42 2068.84 155567 1.33 1836 0.0024 0,004 15 0.0200

0.5 2 518 1036.02
2.2 2 0.5 1 468 935.34 937.26 1874.52 155567 1,20 1642 0.0021 0.004 0.0179

2 470 939.18
2.3 2 1 479 958.2 952.83 1905.66 0.1 155567 1,22 1673 0.0022 0.004 0.D82

0.5 2 474 947.24
3-1 2 o; 1 201 5802.8 5876.9 11753,8 155567 7.56 11521 0.0149 0.004 0.1256

2 5951
3.2 2 1 5980A 6035.6 12071.2 0.1 155567 7.76 11839 0.0154 0.004 0.1290

2 6090.8
3-3 2 1 5919.4 5936.8 11873.6 155567 7.63 11641 0,0151 1 0.004 0,1269

2 5954.2
4.1 2 0,5 1 11938.4 12024.1 24048.2 155567 15.46 23816 0.0309 1 0.004 02595

0,5 2 12109.8
4.2 2 0..5 1 11711.6 11698,1 23396.2 155567 15.04 23164 0.0301 0.004 0.2524

0.' 2 11684.6
4-3 2 0.5 1 12959 129964 25992.8 155567 16,71 25760 0.0334 1 0.004 15 0.2807

0.5 2 13033.8
5-1 2 0.5 1 14776 14850,9 29701,8 155567 19.09 29469 0.0382 0,004 15 0.3212

0,5 2 14925.8
5.2 2 0:5 1 14708,8 14840A 29680.8 0.1 155567 19.08 29448 0.0382 0.004 15 0.3209

0.5 2 14972
'-3 2 0.5 1 15163A 15015.5 30031 0.1 155567 19.30 29799 0,0387 0;004 15 0.3248

0.5 2 14867,6
6.1 2 0.5 1 17294,2 17196.2 34392.4 0.1 155567 22.11 34160 0,0443 1 0.004 0.3723

0.' 2 17098.2
5-2 2 0.5 1 17455.6 17618.3 35236.6 0.1 155567 22,65 35004 00454 1 0.004 15 0.3815

0,5 2 17780,8
6-' 2 0.5 1 17675.2 17707,6 35415,2 0.1 155567 2277 35183 0.0456 1 0.004 15 0,3834

0.5 2 6870 17739
'.1 2 0.5 1 9123 18245.8 18122,6 36245.2 0,1 155567 23.30 36013 0.0467 1 0.004 15 0.3925

0.5 2 9000 17999A
'.2 2 1 8820 17639.2 176466 35293.2 155567 22.69 35061 0.0455 0.004 15 0.3821

2 8827 17654
'-3 2 0:5 1 9025 18050.8 18127.5 36255 155567 23.31 36023 0.0467 0.004 15 0.3926

2 9102 18204,2
8.1 2 1 9052 18103.8 18044.9 36089.8 155567 23.20 35857 0.0465 0,004 0.3908

2

¡¡
17986

8.2 2 05 1 18514 18482.6 36965.2 0.1 155567 23.76 36733 0.0477 0004 0.4003
2 18451,2

8-3 2 1 1853f,6 18456 36912 0;1 155567 23.73 36680 0.0476 0,004 0.3997
0.5 2 183722

a
0'o
00w-
--

t:
,N

W



Assa Date

Test Chemical
8/11/2005 ID 2 # Concentrations tested

Replicate
#

to
~::
~
ci
CI
S-o.'.
Zo

Control fV Portion Averaae SD

Full activitv Beoinnina 0.3761 0.0212

Full activitv End 0.3922 0.0073

Full activitv Overall 0.3841 0.0159

Backqround Beqinninq 0.0001 0.000142719

Backqround End -0.0001 0.000192192

Backqround Overall 0.0000 0.000150508

Positive Beqinninq 0.1948 0.0049

Positive End 0.1981 0.0014

Positive Overall 0.1964 0.0035

Nenative Beqinninq 0.3966 0.0104

Neaative End 0.3770 0.0172

Neqative Overall 0.3868 0.0162

C)0\o
oaw..
--

to
,N
.¡

Test Substance Level Reolicate rtest substancel M Loqrtest substancel Activity
2 1 1 1.00E-04 -4.00 0.0018
2 1 2 1.00E-04 -4.00 0.0014
2 1 3 1.00E-04 -4.00 0.0017
2 2 1 1.00E-05 -5.00 0.0200
2 2 2 1.00E-05 -5.00 0.0179
2 2 3 1.00E-05 -5.00 0.0182
2 3 1 1.00E-06 -6.00 0.1256
2 3 2 1.00E-06 -6.00 0.1290
2 3 3 1.00E-06 -6.00 0.1269
2 4 1 2.50E-07 -6.60 0.2595
2 4 2 2.50E-07 -6.60 0.2524
2 4 3 2.50E-07 -6.60 0.2807
2 5 1 1.00E-07 -7.00 0.3212
2 5 2 1.00E-07 -7.00 0.3209
2 5 3 1.00E-07 -7.00 0.3248
2 6 1 1.00E-08 -8.00 0.3723
2 6 2 1.00E-08 -8.00 0.3815
2 6 3 1.00E-08 -8.00 0.3834
2 7 1 1.00E-09 -9.00 0.3925
2 7 2 1.00E-09 -9.00 0.3821
2 7 3 1.00E-09 -9.00 0.3926
2 8 1 1.00E-10 -10.00 0.3908
2 8 2 100E-10 -10.00 0.4003
2 8 3 1.00E-10 -10.00 0.3997

Microsome
8 type recombinant Microsame ID Lot # 5 Technician ID TD

Percent of control values
Log(test Renlicate

Level substancel I 1 I 2 I 3

1 -4.00 0.48 0.37 0.45
2 -5.00 5.21 4.66 4.75
3 -6.00 32.69 33.59 33.03
4 -6.60 67.57 65.72 73.08
5 -7.00 83.61 83.55 84.54
6 -8.00 96.91 99.31 99.82
7 -9.00 102.17 99.47 102.20
8 -10.00 101.73 104.21 104.06



Assay Date

Technician 10

Test
8/12/2005 Chemical 10

# Concentrations
2 tested

TO Replicate #

8

2 Microsome type recombinar Microsome 10

Weight of
aliquot (g)

0.0195
0.0197
0.0197
0.0197
0.0196

DPM/Aliq.
28586
30466
31439
32189
33210

Lot # 5

Aliquot #
1

2

3
4
5

DPM/g
soln.
1465949
1546497
1595888
1633959
1694388

Average DPM/g soln
SO
CV

1587336
86761

5.47

¡.Ci/g soln 0.715

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

total volume
(mL)

10

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

1040.00
10.40

1.04

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.

9.6304 9

5..29 9

0.586285 ¡.glg

Calcuiation of Substrate Solution Specific Activitv

1) Calculate ¡.g (3H)ASDN/g soln. = 0.00809 ¡.g/g soln.
¡.glg 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

0.715
25300000

286.4

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

0.586285 + 0.00809
0.594379 ¡.g ASDN/g soln

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.203 ¡.Ci/¡.g ASDN

764854 dpm/nmol

Battelle Study No. G6083 17 B-25



Test # ConcentratiOns
ssay Date 8/12/2005 Chemical 10 2 tested 8

to T echnidan
I" 10 TO Replicate # Microsome tVDe recombinant Microsome-ID Lol#5::

Prolein stock (mg Total volume of!!
ër Standards: 250 125 QQ f. 1Q -s Q BSA) stock (mL) Protein stock I D

0.511 0.302 0.130 0.061 0.023 0.012 0.000 25 100 11343-77C/ 0.507 0.300 0.127 0.065 0.023 0.013 0.000
S- 0.501 0297 0.128 0.063 0.024 0.011 0.0000.~
Z Samples: QC 100 QC 10 Microsomes
:: 0.264 0.032 0.209
ci 0.261 0.032 0.209
0' 0.2080 Standard Final00 concentration Vo.lumeof volume ofW.. lPlmL) stock used Sid mg Protein mg Protein A.w A,~ Curve--

#.. 03-).2.-0G ~ per ¡iL Used Measured Oulput Variables- Regression results
250 200 200 0.00025 200 0.0500 0.506 0.506 0.0480 m;b 0.097 -0.001
125 100 200 0,00013 200 0.0250 0.300 0.300 0.0279 sem, seb 0005 0.001
50 200 1000 0.00005 200 0.0100 0128 0.128 0.0112 r', se, 0.991 0.002
25 100 1000 0.00003 200 0.0050 0.063 0.063 0.0049 F, el 448 4
10 40 1000 0.00001 200 0.0020 0.023 0.023 0.0010 SSrtg-, sSriisl 0.002 0.000

5 20 1000 0.00001 200 0.0010 0.012 0.012 .0.0001
Regression results are calculated using the function

Blank 0.000 r'. 0.991 LINEST
m' 0.097
b' -0.001

to
mg protein ¡iL diluted Vol usome Final Vol. Diluted mg protein/¡iLiN

A.w Aadj. measured ¡iSOME$ prep. (¡iL) usomes (¡iL) Prep. average mgfi,L mglmL0'
OC 100 0.264 0.264 0.024 200 1 1 0.000 0.000 0.122
QC 100 0.261 0.261 0.024 200 1 1 0.000
QC 100
OC10 0.032 0.032 0.002 200 0.000 0.000 0.009
OC 10 0.032 0.032 0.002 200 0.000
OC 10

Microsomes 0.209 0.209 0.019 200 80 4800 0.006 0.006 5.713
Microsomes 0.209 0.209 0.019 200 80 4800 0.006
Microsomes 0.208 0.208 0.019 200 80 4800 0.006



Test
Assay Date 8/12/2005 Chemical 10 

to echnician
l' 10 TO Replicate #;:
ß Standards: .~ :mci

0:511 0:302
CI
2"

0.507 0.300

~ '0:501 ,0:297

Z
Sam pies: OC 100 QÇ9 0.264 0.032

ci 0.261 0.032
0'0 Standard Final00
W concentration Volume 01 volume of ..

íJmL) stock used Std mg Protein ¡tL Standard-.
;4,. ~E J,-ZZ-OG l~ perl'L Used

250 200 200 0.00025 200
125 100. 200 0.00013 200
50 20d '1000 0.00005 200
25 10P 1000 0.00003 200
10 40 1000 0.00001 200

5 20 1000 0.00001 200

Blank 0.000

# Concentrtions
2 tested

2 Microsome tvoe

8

recombWiant Microsome 10 Lol#5
Protein slack (mg Totål volume 01

BSA) stock (mL)25 100 Protein stook 10
11343-77

j2 Z2 1Q
0,130 0.061 0.023
0.127 0.065 0.023
0.128 0.063 0.024

. Microsomes
0209
0.209
0.208

mg Protein
Measured

0.0500
0..0250

0.0100
0.0050
0.0020
0.0010

r'; 0.999
m; 0.083
b; 0.000

§
0.012
0.013
0.011

Q
0,000
0.000
0.000

Curve
Output
0.0420
0.0248

0.01.05

0,0051
0.0018
0.0008

Variables
m,b

sem, seb

r2~ 'S!;)'

F, dl

Regression results
0.083
0.001

0,999
3114
0.000

AriJw Aadj

0.506 0506
0,300 0.300

0.128 0.128
0,063 0.063
0:023 0023
0.012 0.012

SSro:g, SSrêi¡id

Regression results are calculated using the function
L1NEST

to
i

¡tL diluted Vol usome Final vol. DilutedN mg protein mg protein/I'L-. Ar. Aadj, measured ¡tSOMES prep. (¡tLl usomes (I'L) Prep. average mg/¡tL mg/mL

OC100 0.264 0.264 0.022 200 1 1 0.000 0,000 0.108
OC100 0.261 0.261 0.022 200 1 1 0.000
OC100
OC 100. 032 0.032 0.002 200 0.000 0.000 0.012
OC 100. 032 0.032 0.002 200 0.000
OC10

Microsoris 209 0.209 0.017 200 80 4800 0.005 0,005 5.158
Microsomes 0.209 0.209 0.017 200 80 4800 0.005
MjerQsomes 0.208 0.208 0..017 200 80 4800 0.005

0,000
0.000

0.000
3

0.000



Chemical
8/12/2005 10 2

to
~
~
(p
f/
S"

a-
Z
!:
ci
0'o
00
(.0..
--

Microsome Dilution Details

# Concentrations

2 tested
Microsome

8 type recomblnai Microsome 10 Lot # 5

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

5.157533
0.008187

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

to
N
00

Technician 10 TO
Replicate

#



Assa Date Tesl ChemicallD8/12/2005 2 #Concenlralionslested 8 Microsome type recombinant Microsome ID Lot#5 Technician ID TO Replicate # 

t:
'";:
g.
(U
r.
8'
0-~
Z
~
Cì
0'o
00w..
--

Sample 10 CalculaleDPMin aqueous portion after extraction Calculale % turnover Calculate nmol H20 formed

Volume
diluted

Volumeofsubstraie Total DPM corrected for microsomes Fina!iproteinl Aromalase ac~vilyNominaltolal solulionused/assay lolal DPM in assay lube background (Background used In assay in assay Incubation (nmoleslrogenSample type Replicate/Level volume (mL) AliqVolume(mL) Aliq.# DPM/aliq DPf\mL Ave DPM/mL TotalDPM tube (mL) (initial) % conversion lo producl Tubes) nmol ~H20 formed lube (mL) (mg/mL) iime (min) formed/mgprolein/minFullaclivilcontrol 1 2 0.5 1 9104 18208,4 18132.7 36265.4 0,' 158734 22.85 36027 0.0471 1 0.004 0,38360.5 2 902' 18057
2 2 0.5 1 8764 17528.2 17603.6 35207.2 0.1 158734 22.18 34969 0.457 1 0.004 15 0.37230.5 2 880 17679
3 2 0.5 1 7938 15875 15777.2 31554.4 0.1 158734 19.88 31316 0.0409 0.004 15 0.33340.5 2 7840 15679.4
4 2 0.5 1 84" 16893 16864.1 33728.2 0.1 158734 21.25 33490 0,0438 1 0.004 0.35660.5 2 84" 16835.2

Back roundconirol 1 , 0.5 1 60 120.1 119.24 238.48 0.1 158734 0,15 0 0.000 1 0.004 0,00000;5 , 59 118,38, 2 0.5 1 55 110.78 110.78 221.56 0.1 158734 0.14 -17 0.0000 0.004 15 .0.00020.5 2 55 11078
3 , 0.5 1 133.88 121.2 242.4 158734 0.15 4 0.0000 0,004 15 0.00000.5 , 108.52
4 , 0.5 1 67 134.66 125,23 250.6 158734 0.16 12 0.0000 0.004 15 0,00010.5 2 56 115.8

Positive control 1 , 0:5 1 4693 9386.8 9333.8 18667.6 0.1 158734 11.6 18429 0.241 1 0.004 15 0.19620:5 , 4640 9280.8, 2 0.5 1 4391 8781.2 8816.7 17633.4 0.1 158734 11.11 17395 0.0227 1 0.004 15 0,1852,

~
8852.2

3 2 1 7934 6006 16012 158734 10,09 15774 0.0206 0.004 15 0.16790.5 , 8078
4 , 0.5 1 8596,8 8586.2 17172.4 158734 10,82 16934 0.0221 0,004 0.18030.5 2 4288 8575.6

Ne aiíveControi 1 , 0.5 1 8863 17726.4 17548.5 35097 0:1 158734 22.11 34859 0.0456 1 0.004 0.37110:5 , 865 17370,6
2 , 1 8823 17245,4 17236.4 34472.8 0.1 158734 21.72 34235 0.0448 1 0.004 0.36452 8614 17227.4
3 , 1 16697 16463 32925 OJ 158734 20,74 32688 0.0427 0,004 15 0.34600,5 2 16229
4 2 0.5 1 8076 16152 16328,8 32657.6 158734 20.57 32419 0.0424 0.004 0.34520.5 , 8253 16505.6, 1-1 , 0:5 1 103 205.78 197.25 394.5 0.1 158734 0,25 156 0.0002 1 0.004 0_00170:5 , 94 188.72

1-2 2 0.5 1 106 212,3 201.84 403.68 0.1 158734 0.25 165 0.0002 1 0.004 15 0.00180.5 , 96 191.38
1-3 , 0.5 1 93 186.86 182.7 365.4 158734 0,23 'i27 0.0002 0.004 15 0.00140:5 , 89 178.54
'-1 , 0:5 1 505 1009.84 9Be,17 1976.34 0.1 158734 1.25 1738 0_0023 1 0.04 0_01850:5 , 483 966,5
,-, 2 0.5 1 1017.04 983.56 196712 0.1 158734 1.24 1729 0.0023 1 0.004 0.01840,5 2 95008
2-3 2 0:5 1 936.64 949,97 1899,94 158734 1.20 1662 0.0022 0.004 15 0.01770.5 2 48' 963.3
3-1 2 0.5 1 2814 5628.6 5645.1 112902 0:1 158734 7,11 11052 0.0144 0.004 15 0.11770.5 , 2831 5661.6
3-2 , 0.,5 1

l6
5592.4 5655.3 11310.6 0.1 15873 7,13 11072 0.0145 1 0.004 0,11790:5 , 5718,2

3-3 , 0.5 1 5675.4 5645.8 11291.6 0:1 158734 7.11 11053 0.0145 0.004 0,11770.5 , 5615.2
4-1 2 0.5 , 4205 6410.8 8502.7 17005.4 0:1 158734 10.71 16767 0.0219 0.004 0.17850.5 , 4297 8594.6
4-2 , 0.5 1 4196 8392:4 8425.7 16851.4 0.1 158734 10.62 16613 0.0217 1 0.004 0.17690,5 , 4230 8459
4-3 , 0.5 1 4186 8372,8 8386.5 16773 0.1 158734 10.57 16535 0.0216 1 0.004 15 0.17600:5 2 4200 8400.2
5-1 , 0.5 1 5341 10681 10765,8 21531.6 158734 13.56 21293 0.0278 0.004 0.22670.5 2 5425 10850.6
5-' , 0:5 1 56.19 11238 11192.9 22385,8 0.1 158734 14.10 22148 0.0290 1 0.004 0,23580,5 , 5574 11147_8
5-3 2 0.5 1 5581 11161. 11191.5 22383 0,1 158734 14.10 22145 0.290 1 0.004 15 0.23580.5 , 5611 11221.8
6-1 , 0.5 1 6579 13158.8 13218_6 26437.2 0,1 158734 16,66 26199 0.0343 0.004 15 0.27890.5 , 6639 13278.4
6-' , 0.5 1 666 13371.4 13273.2 25546.4 0.1 158734 16.72 26308 0.034 0.004 0.28010:5 , 6668 13175
6-3 , 0.5 1 7140 14279.4 14262.9 28525.8 0.1 158734 17,97 28288 0.0370 1 0.004 0.30120.5 , 7123 14246.4
7-1 , 0.5 1 7565 15130 15100,9 30201.8 158734 19.03 2996 0.0392 0.004 15 0,31900.5 2 7536 15071.8
7-' , 0.5 1 8420 16839.4 16777.1 33554,2 158734 21.14 33316 0.0436 0,004 15 0.35470.5 2 8357 16714.8
7-3 , 0:5 1 809' 16184 16292.7 32585.4 0.1 158734 20.53 32347 0,0423 0.004 0,344405 , 8201 16401.4
6-1 , 0.5 1 8103 16205.8 16211.8 32423.6 0.1 158734 20A3 32185 0.0421 1 0.004 0.34270.5 , 8108 16216.8
8-' , 0.5 1 7966 15931.6 15929.1 31858,2 158734 20.07 31620 0.0413 0.004 15 0.33670:5 , 7963 15926.6
8-3 , 0.5 1 837 16694,8 16847.6 33695.2 0.1 158734 21.23 33457 0.0437 0.004 15 0.35620.5 , 8500 17000.4

t:
iN
1.



Assa Date

Test Chemical
8/12/2005 ID 2 # Concentrations tested 2

td
po::
~
ci
(/
Z-
Oo~
Zo

Control Tvoe Portion Averaoe SD

Full activitv Beainnina 0.3779 0.0080

Full activitv End 0.3450 0.0164

Full activitv Overall 0.3615 0.0217

Backaround Beainnina -0.0001 0.000127384

Backaround End 0.0001 6.06805E-05

Backaround Overall 0.0000 0.00012966

Positive Beainnina 0.1907 0.0078

Positive End 0.1741 0.0087

Positive Overall 0.1824 0.0117

Neaative Beainnina 0.3678 0.0047

Neoative End 0.3466 0.0020

Nenative Overall 0.3572 0.0126

o0\o
00w--.

td
i

Wo

Test Substance Level Reolicate Itest substancel M LOQftest substancel Activitv
2 1 1 1.00E-04 -4.00 0.0017
2 1 2 1.00E-04 -4.00 0.0018
2 1 3 1.00E-04 -4.00 0.0014
2 2 1 1.00E-05 -5.00 0.085
2 2 2 1.00E-05 -5.00 0.0184
2 2 3 1.00E-05 -5.00 0.0177
2 3 1 1.00E-06 -6.00 0.1177
2 3 2 1.00E-06 -6.00 0.1179
2 3 3 1.00E-06 -6.00 0.1177
2 4 1 5.00E-07 -6.30 0.1785
2 4 2 5.00E-07 -6.30 0.1769
2 4 3 5.00E-07 -6.30 0.1760
2 5 1 2.50E-07 -6.60 0.2267
2 5 2 2.50E-07 -6.60 0.2358
2 5 3 2.50E-07 -6.60 0.2358
2 6 1 1.00E-07 -7.00 0.2789
2 6 2 1.00E-07 -7.00 0.2801
2 6 3 1.00E-07 -7.00 0.3012
2 7 1 1.00E-08 -8.00 0.3190
2 7 2 1.00E-08 -8.00 0.3547
2 7 3 1.00E-08 -8.00 0.3444
2 8 1 1.00E-09 -9.00 0.3427
2 8 2 1.00E-09 -9.00 0.3367
2 8 3 1.00E-09 -9.00 0.3562

Microsome
8 type recombinant Microsome ID Lot # 5 Technician ID TD

Percent of control values
Log(test i Reolicate

Level substancel I 1 I 2 I 3
1 -4.00 0.46 0.49 0.37
2 -5.00 5.12 5.09 4.89
3 -6.00 32.55 32.61 32.56
4 -6.30 49.39 48.93 48.70
5 -6.60 62.72 65.23 65.23
6 -7.00 77.17 77.49 83.32
7 -8.00 88.26 98.13 95.28
8 -9.00 94.80 93.14 98.55

Replicate
#



Assay Date

Technician 10

Test
8/15/2005 ChemicallD

# Concentrations
2 tested 8

TO Replicate # 3 Microsome tvpe recombinar Microsome 10 Lot # 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0197
0.0197
0.0202
0.0201
0.0199

DPM/Aliq.
28853
30434
32071
32855
32137

DPM/g
soln.
1464619
1544873
1587673
1634577
1614925

Average DPM/g soln
SO
CV

1569333
67519

4.30

¡.Cilg soln 0.707

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

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
10.5

total volume
(mL)

10

dilution
fa cto r (ASDNl in solution (¡.g/mL)

1050.00
10.50
1.05

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

9.6012 9

5.4232 9

0.593088 ¡.g/g

1) Calculate ¡.g (3H1ASDN/g soln. = 0.00800 ¡.g/g soln.
¡.g/g soln.

a. ¡.Cilg soln

b. Specific activity of (3HIASDN (¡.Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

2) Calculate total ¡.g ASDN/g soln.

Formula=a/b*c

0.707
25300000

286.4

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (H1ASDN/g soln.

0.593088 + 0.00800
0.601091 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Cilg soln.)/(¡.g ASDN/g soln.)
1.176 ¡.Ci/¡.g ASDN

747736 dpm/nmol

Battelle Study No. 0608317 B-31



Test #Concentratibns
Assay Date 8/15/2005 Chemical 10 tested 8

to Technician
~ 10 TO Replicate # 3 Microsome tyee recombinant MicrcsOme 10 Lot # 5..

Protein stock (mg Total vplume of..~ Standards: 250 125 §Q Z§ 1Q 2 Q BSA) slock(mL) Protein stock 10C' 0.516 0.294 0.132 0.064 0.023 0.012 0.000 25 100 11343-77C/ 0.514 0.296 0.140 0.060 0.024 0.015 0.000
S" 0.510 0.302 0.131 0.064 0.026 0.012 0.0000.~
Z Samples: OC 100 Q. Microsomes
~ 0..264 0.028 0.212

c: 0.260 0.028 0.21.6
0\ 0.2130 Standard Final00

concentratìon Volume of volume ofW.. ýnglm L) stock used Std mg Protein mg Protein A,w A.~ Curve-. ,¡,ii.o,- zi - 06 f. per~L Used Measured Output Variablès Regression results
250 200 200 0.00025 200 0.0500 0.513 0.513 0.0483 m,b 0.097 -0.001
125 100 200 0.00013 200 0.0250 0.298 0.298 0.0274 sem, seb 0.004 0.001
50 200 1000 0.00005 200 0.0100 0.134 0134 0.0116 t', se, 0.992 0.002
25 100 1000 0.00003 200 0.0050 0.063 0.063 0.0047 F,df 526 4
10 40 1000 0.00001 200 0.0020 0.024 0.024 0.0010 SSreg,SSres 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.013 0.013 -0.0001

Regression resutts are calculated USing the function
Blank 0.000 t'; 0.992 L1NEST

m; 0.097
b; .0.001

b:
mg protein ~L diluted Vol usome Final vol. Diluted mg proteinl.uLi

W
A,w A.'j. measured ¡ISOM E S prep. luLl usomes (uL) Prep. av.r.ge mg/~L mg/mLN

OC 100 0.264 0.264 0.024 200 1 1 0.000 MOO 0.120
OC iOO 0.260 0.260 0.024 200 1 1 0.000
OC 100
OC 10 0.028 0.028 0.001 200 0.000 0.000 0,007
OC 10 0.028 0.028 0.00.1 200 0.000
OC 10

Microsomes 0.212 0.212 0.019 200 80 4800 0.006 0.006 5.79B
Microsomes 0.216 0.216 0.020 200 60 4800 0.006
Microsornes 0213 0.213 0.019 200 80 4600 0.006



Test # Concentrations
Assay Date 8/1512005 ChemicallD tested 8

to Tedinician
p: ID TD Replicate # 3 Microsometvoe recombinant M.icrosome i D Lot # 5 ¡:

Protein stock (mg Total volumé of~
ci Standards: W il §Q ;( 1Q s- Q BSA) stock (m L) Protein stock 10

en 0.516 02S4 0.132 0.064 0.023 0.012 0.000 25 100 11343-77

8"
0.514 0.200 0.140 0.060 0.024 0.015 0.000

0. 0.510 0'302 0.131 0.064 0.026 0.012 0.000
~
Z Samples: QØ QU Microsomes~ 0.264 Ö:028 0.212
Cl 0:260 0'028 0.2160\ 0.2130

Standard Final00
W concentration Volume of vO,lume of"-

(ig1mL) stock used Std mg Protein ¡iStandard mg Protein A~w AlIcj Curve--
A" ¡LE' ¡A2.0& ~ per ~L Used Measured Output Variables Regression results

250 200 200 0.00025 200 0.0500 0.513 0.513 0.0427 m,b 0.084 0.000
125 100 200 0.00013 200 0.0250 0.2S8 02S8 0.0246 semi seb 0,003 0.000
50 200 1000 0.00005 200 0.0100 .0.134 0.134 Om09 r, se, 0.997 0.001
25 100 1000 0.00003 200 0.0050 0.063 0.063 0.0049 F, df 1010 3
10 40 1000 0.00001 200 0.0020 0.024 0.024 0.0017 SSnig. SSreic 0.000 0,000

5 20 1000 0.00001 200 0.0010 0.013 0.0.13 0.0008
Regression results are calculated using thefunclion

Blank 0.000 r= 0.997 L1NEST
m= 0.084
b= 0.000

to
W mg protein ~L diluted Vol usome, Final voL Diluted mg protein/~l
W A~w A.dl.. measur:ed ~SOMES prep, (~l) usomes (~L) Prep. average mg/~l mglrhL

aC100 0.26 0.264 0.022 200 1 1 0.000 0.000 0.108
OC100 0;260 0260 0.021 200 1 1 0.000
OC100
OC 100. 028 0.028 0.002 200 0.000 0.000 0.010
OC 100. 028 0.028 0.002 200 0.000
OC 10

MicrosorrS 212 0.212 0.017 200 80 4800 0.005 0.005 5.281
Microsames 0.216 0.216 om8 200 80 4800 0.005
Microsomes 0.213 0.213 0.018 200 80 4800 0,005



Chemical
8/15/2005 10 3

to
I"::
g,
(p
(J
S-
o.'-
Z
?
CJ
0\o
00w-
--

Microsome Dilution Details

# Concentrations
2 tested

Microsome
8 type recombinai Microsome 10 Lot # 5

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused

mL total volume
NA dilution factor

630 total dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.006'04
2 1.006'05
3
4
5
6
7
8

5.281081
0.008383

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

to
i

W..

Technician 10 TO
Replicate

#



AssavOale Test Chemical 108/15/2005 2 #Concentrationslested 8 Microsome type recombinanl Microsome ID Technician IDLot#5 TO Replicate # 

Cd
~;:
¡!
CD

r.
e-o.~
Z
~
Q
0'o
00w..
--

SamplelD Calculate DPM in aqueous porlion afterexLreclion Calculale % turnover Calculale nmol H20 formed

Volume
diluted

Volumeofsubsltale Tolal DPM corrected for rnicrosomes Final¡proteinJ Aromalase activityNominaJloiel solu~on used/assay lotal DPMin assay tube background (Background used in assay in assay Incubalion (nmolestrogenSamplelype ReplicalelLevel volume (mL) Aliq Volume (mL) Aliq,# DPWaliq DPM/mL Ave DPM/mL TolalDPM lube (mL) (inilial) % conversion to producl Tubes) nmo¡JHiOformed tube (mL) (mg/mL) "m~ formedlmgprotein/minFullaclivitconlrol 1 2 0.5 1 6590 13179.2 13168.5 26337 0.1 156933 16.78 26074 0.0349 0,004 0.27730.5 2 6579 13157.8
2 2 0:5 1 I 12961.8 12986.9 25973.8 0.1 156933 16,55 25710 0.0344 1 0.004 0.27350:5 2 13012
3 2 0;5 1

5972

11206 11110.4 22220.8 156933 14,16 219Si 0.294 0.004 15 0.23352 11014.8
4 2 1 11944 11802.7 23605,4 156933 15.04 23342 0.0312 0.004 0.24832 5931 11661,4

Back round control 1 2 1 55 110.66 115.38 230.76 0.1 156933 0.15 -33 0.0000 1 0.004 -0.00032 120.1
2 2 1 131,34 146.27 292.54 0.1 156933 0.19 29 0.0000 0.004 15 0.00030:5 2 161.2
3 2 0.5 1 134.32 124 245 156933 0.16 -15 0.0000 0.004 15 -0.00020,5 2 57 113.66
4 2 0.5 1 55 131.34 141.06 282.12 156933 0,18 19 0,0000 0.004 0.00020.5 2 75 150.78

Posilveconirol 1 2 0'.5 1 36" 7370.8 7353.3 14706.6 0.1 156933 9.37 14443 0.0193 1 0.004 0,15360:5 2 365 7335,8
2 2 0;5 1 3596 7191.6 7175,2 14350.4 0,1 156933 9.14 14087 0.0188 0.004 15 0,14980,5 2 3579 7158.8
3 2 05 1 3473 6946.4 6935,8 13871,6 0.1 156933 8.54 13608 0.0162 0.004 0.14470;5 2 3463 6925.2
4 2 0,5 1 3397 6794.6 6793.3 13586.6 0.1 156933 6,66 13323 0.0178 1 0.004 0,14170:5 2 3396 6792

Ne aiive Conlrol 1 2 0,5 1 6512 13023,6 13101.2 26202.4 156933 16,70 25939 0.0347 0.004 0.27590.5 2 6589 13178.8
2 2 0.5 1 6309 12617.2 12645.7 25291.4 156933 16.12 25028 0,0335 0.004 0.26620.5 2 6337 12674.2
3 2 0.5 1 5575 11351,6 11371.3 22742.6 0.1 156933 14.49 22479 00301 1 0.004 023910.5 2 5695 11391
4 2 0:5 1 6002 12004.4 11966.9 23933.8 0.1 156933 15.25 23670 0.0317 0.004 15 0.251805 2 5965 11929.4

2 1-1 2 0,5 1 102 204.74 207,53 415,06 156933 0,29 15 0.0002 0.004 0.00160.5 2 105 210.32
1-2 2 1 114 227.68 228,36 456,72 156933 0_29 193 0.0003 1 0.004 000212 115 229.04
1-3 2 1 188,12 194.67 389.34 0,1 156933 0.25 129 0.0002 0.004 0,00132 201.22

~
2-1 2 05 1 888.3 897.81 1795.62 166933 1.14 1532 0.0020 0.004 0.01630.5 2 907.32
2-2 2 0,5 1 903.06 901.69 1803.38 156933 1.5 1540 0,0021 1 0.004 0.01642 450 900.32
2-3 2 1 899.46 892.83 1785.66 0.1 156933 1.14 1522 0.0020 0.04 15 0.01622 886,2
3-1 2 0,5 1 4850.4 4904.7 9809.4 156933 6.25 9545 0.0128 0,004 15 0.10150.5 2 4959
3.2 2 0.5 1 4898.4 4913.6 9827.2 0'.1 156933 6.26 9554 0.0128 0.004 0.10170,5 2 4928.8
3-3 2 0.5 1 2333 4666 4691.5 9383 0.1 156933 5.98 9120 0.0122 1 0.004 0.09700,5 2 2359 4717
4-1 2 0,5 1 3350 6719,6 6722,5 13445 01 156933 8.57 13182 0.0176 0.004 15 0.14020,5 2 3363 6725.4
4-2 2 0.5 1 339'8 6796,8 6757.7 13515.4 156933 8.61 13252 0.0177 0,004 15 0.14090.5 2 3359 6718.6
4.3 2 0.5 1 3568 7136.8 7174,5 14349 0.1 156933 9,14 14086 0.0188 0.004 15 0.14980.5 2 3606 7212.2
5.1 2 0:5 1 4180 8360.2 8436.4 16872.8 0.1 156933 10.75 16609 0,0222 0.004 0.17670:5 2 4256 8512.6
5-2 2 0~5 1 4226 8451.8 8555.1 17110.2 0,1 156933 10.90 16847 0.0225 1 0.004 15 0.17920.5 2 8668.4
5-3 2 0.5 i 8883 8773,6 175472 156933 11.18 17284 0.0231 0,004 0.18382 4332 8664.2
5-1 2 1 5052 10103 10109.5 20219 0.1 156933 12.88 19956 0,0267 0.004 0.21222 5056 10116
5-2 2 0.5 1 4957 9914 9911. 19823.4 0;1 156933 12.63 19560 0,0262 1 0.004 0.20800.5 2 4955 9909.4
5-3 2 1 5289 105778 10615,6 21231,2 156933 13.53 20968 0.0280 0004 0.22302 5327 10653.4
7-1 2 1 551 11201 11053.9 22107.8 0:1 156933 14.09 2154 0_0292 0.004 0.23232 5453 10906.8
7-2 2 0.5 1 5637 11273.2 11180.4 22360.8 166933 14,25 22097 0.0296 0.004 0.23500.5 2 I 11087.6
7-3 2 0:5 1 11640.4 11565.6 23131.2 0.1 156933 14.74 22868 0.0306 0_004 15 0.24320;5 2 11490.8
5-1 2 0:5 1 12250.8 12235.2 24470.4 0.1 156933 15.59 24207 0.0324 0.004 0.25750.5 2 12219.6
8-2 2 0.5 1 11405.8 11411.3 22822,5 156933 14,54 22559 0.0302 1 0.004 0_23990.5 2 5708 11416.8
8-3 2 0.5 1 6035 12070 12015.8 24031.6 0.1 156933 15.31 23768 0.0318 0,004 15 0.25280.5 2 5981 11961.6

Cd
i

W
U1



Assa Date

Test Chemical
8/15/2005 10 # Concentrations tested 32

to~;:
~
(1

r.
S-
o.'-
Zo

Control Tvpe Portion Averaqe SO

Full activitv Beqinninq 0.2754 0.0027

Full activitv End 0.2409 0.0104

Full activitv Overall 0.2581 0.0209

Backoround Beoinninq 0.0000 0.000464634

Backoround End 0.0000 0.000256609

Backaround Overall 0.0000 0.000307164

Positive Beqinninq 0.1517 0.0027

Positive End 0.1432 0.0021

Positive Overall 0.1475 0.0053

Neqative Beqinninq 0.2710 0.0069

Neqative End 0.2454 0.0090

Neoative Overall 0.2582 0.0162

Çi0\o
00w..-.

to
W
0\

Test Substance Level Replicate rtest substancel M Loartest substancel Activitv
2 1 1 1.00E-04 -4.00 0.0016
2 1 2 1.00E-04 -4.00 0.0021
2 1 3 1.00E-04 -4.00 0.0013
2 2 1 1.00E-05 -5.00 0.0163
2 2 2 1.00E-05 -5.00 0.0164
2 2 3 1.00E-05 -5.00 0.0162
2 3 1 1.00E-06 -6.00 0.1015
2 3 2 1.00E-06 -6.00 0.1017
2 3 3 1.00E-06 -6.00 0.0970
2 4 1 5.00E-07 -6.30 0.1402
2 4 2 5.00E-07 -6.30 0.1409
2 4 3 5.00E-07 -6.30 0.1498
2 5 1 2.50E-07 -6.60 0.1767
2 5 2 2.50E-07 -6.60 0.1792
2 5 3 2.50E-07 -6.60 0.1838
2 6 1 1.00E-07 -7.00 0.2122
2 6 2 1.00E-07 -7.00 0.2080
2 6 3 1.00E-07 -7.00 0.2230
2 7 1 1.00E-08 -8.00 0.2323
2 7 2 1.00E-08 -8.00 0.2350
2 7 3 1.00E-08 -8.00 0.2432
2 8 1 1.00E-09 -9.00 0.2575
2 8 2 1.00E-09 -9.00 0.2399
2 8 3 1.00E-09 -9.00 0.2528

Microsome
8 type recombinant Microsome 10 Lot # 5 Technician iD TO

Percent of control values
Log(test Replicate

Level substancel I 1 I 2 I 3
1 -4.00 0.63 0.80 0.52
2 -5.00 6.31 6.35 6.27
3 -6.00 39.33 39.40 37.57
4 -6.30 54.31 54.60 58.04
5 -6.60 68.43 69.41 71.21
6 -7.00 82.22 80.59 86.39
7 -8.00 90.00 91.05 94.22
8 -9.00 99.74 92.95 97.93

Repiicate
#



Assay Date

Technician ID

Test
8/2/2005 Chemical ID

# Concentrations
3 tested 8

TD Replicate # Microsome type recombinar Microsome ID Lot#5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0195
0.0197
0.0196
0.0196
0.0197

DPM/Aliq.
27757
28885
30594
32460
33073

DPM/g
soln.
1423436
1466244
1560918
1656122
1678832

Average DPM/g soln
SD
CV

1557111
112650

7.23

llCi/9 soln 0.701

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

total volume
(mL)

10

dilution
factor (ASDN) in solution (llg/mL)

1040.00
10.40

1.04

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.

Calculation of Substrate Solution Specific Activity

9

9
0.585646 ll9/9

1) Calculate li9 (3HJASDN/g soln. = 0.00794 li9/9 soln.
ll9/9 soln.

a. llCi/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

0.701
25300000

286.4

ll9 ASDN/g soln.= li9 cold ASDN/g soln. + li9 eHJASDN/g soln

0.585646 + 0.00794
0.593586 li9 ASDN/g soln.

3) Calculate Solution Specific Activity

= (llCi/g soln.)/(ll9 ASDN/g soln.)
1.182 llCi/ll9 ASDN

751292 dDm/nmol

Battelle Study No. G608317 B-37



Test # Conce'ntrations
Assay Date 8/2/2005 Chem icall D tested 8

t; Technician
p ID TD Replicate # Microsome tvpe recombinant Microsome JD Lol# 5
:=

Protein stock (mg Total volume off! Standards: 250 125 §Q Zá 1Q .§ Q BSA) stock (mL) Protein stock 10CD 0.522 0.307 0.142 0.069 0.032 0.017 0.000 25 100 11343"77Cf 0.523 0.305 0.140 0.067 0.031 O.o 6 0.000
S- 0.521 0.309 0.137 0.087 0.030 0.016 0.0000.~
Z Samples. QC100 QC 10 Microsomes
~ 0.261 0.037 0.213
C1 0.285 0.034 0.211
0' 0.2110 Standard Final00

concentration Volume of volume ofW.. ýlglmL) stock used Std mg Protein mg Protein A,. A,~ CUNe-- .4 LC,03-27-vb ~ per I'L Used Measured Output Variables Regression results
250 200 200 0.00025 200 0.0500 0.522 0.522 0.0482 m.b 0.096 -0.002
125 100 200 0.00013 200 0.0250 0.307 0.307 0.0276 semi seb 0004 0.001
50 200 1000 0.00005 200 0.0100 0.140 0.140 0.0116 r", se, 0.992 0.002
25 100 1000 0.00003 200 0.0050 0.068 0.068 0.0047 F, df 482 4
10 40 1000 0:00001 200 0.0020 0.031 0.031 0.0012 SSreg. SSr~si 0.002 0.000

5 20 1000 0.00001 200 0.0010 0.Oi6 0.Oi6 -0.0002
Regression results are,.calculated'usingthe function

Blank 0.000 r"; 0.992 LlNEST
m; 0.096
b; -0.002

t;
mg protein I'L diluted Vol usome Final vol. Diluted m9 protein/I'Li

W
A,. AiGj. measured I'SOMES prep. (~L) usomesll'L) Prep. average mgl¡iL mglmL00

QC 100 0.261 0.261 0.023 200 1 1 0.000 0.000 0.117
QC 100 0.265 0.265 0.024 200 1 1 0.000
QC 100
QC 10 0.037 0.037 0.002 200 0.000 0.000 0.008
QC 10 0.034 0.034 0.001 200 0.000
QC 10

Microsomes 0.213 0.213 0.019 200 60 4800 0.006 0.006 5.541
Microsames 0.211 0.211 0.ü6 200 80 4800 0.006
Microsomes 0.211 0.211 0.018 200 80 4800 0.006



Test # Concentrations
Assay Date 81212005 Chemical ID 3 tested

to Technician
p ID TD Replicate # Microsome tvoe recombínant Microsome.1D Lot #.5 ~

Protein stock (mg Total volume 01g.
(p Standards: 22 .i ~ ~ 1Q .2 Q BSA) stock(mL) Protein stock ID

0:522. 0.307 0:142 0..009 0.032 0.017 0.00 25 100 11343,77r/ 0.523 0.305 0.140 0.067 0.031 0.016 0.000e- 0.521 0:309 0.137 0.067 0,030 0.016 0.0000.~
Z Samples: QU Q£ Microsomes~ 0,261 0.037 02130 0.265 0.034 0.2110\ 02110 Standan: Final00
VJ concentration Volume of volume of..

)lm L) stOC used Std mg Protein ~L Standard mg Protein A~. A.idj Curve-- ø, LE OJ,ZZ-oç, ¡J$
per~L Used Measured Output Variables Regression results

250 200 200 0.00025 200 0.0500 0.522 0,522 0.0424 m, b 0.062 ,0.001
125 ;1M 200 0.00013 200 0.0250 0.307 0.307 0.0247 8'8m, S8b 0.002 0.000
50 200 1000 0.00005 200 0.0100 0.140 0.140 0.0109 r', se, 0.996 0.001
25 100 1000 0.00003 200 0.0050 0.068 0.068 0.0049 F, dl 1205 3
10 40 1000 0.00001 200 0.0020 0.031 0.31 0.0019 SSr"il SSr.sli 0.000 0.000

5 20 '1000 0.00001 200 0.0010 0.016 0.016 0.0007
Regression results are calculated using th function

Blank 0.000 r'= 0..998 L1NEST
m= 0.082
b= -0.001

to
i

mg prOtein ~L diluted Vol usome Final vol. Diluted mg protein/~LVJ
'D A,w A.dj. measured ¡iOMES prep. (~L) usomes (~L) Prep. averagemg!~L mg/mL

OC 100 0.261 0261 0.021 200 1 1 0.000 0.000 0.105
OC100 0265 0.265 0.021 200 1 1 0.000
OC100
OC 100. 037 0.037 0.002 200 0:000 0.000 om1
OC 100. 03 0.034 0.002 200 0.000
OC 10

Mi,crösorTs 213 0.213 0017 200 80 4800 0.005 0.005 5.036
Microsomes 0211 0.211 0.017 200 80 4800 0.005'
Microsomes 0.211 0.211 0.017 200 80 4800 0.005



Chemical
8/2/2005 iD Technician 10 TO

Replicate
#

# Concentrations
3 tested

Microsome
8 type recombinai Microsome 10 Lot # 5

to
¡l::
~
CD

en
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~
Z
~
c;0\o
00w,.
--

Microsome Dilution Detaiis

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E-04
2 1.00E-05
3 1.00Ei06
4 1.00E'07
5 1.00E:08
6 1.00E'09
7 1.00E'10
8 1.00E-11

5.036409
0.007994

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

to
i~o



Assa Dale Test Chemical 10 8 Microsome type recombinant Microsome 10 Technician 10 Replicate #lot#5 TO81212005 3 # Concentrations tested

ti
¡i..
§:
~
r/
e-o.~
Zo

Sample 10 Calculate OPMin aqueous porton afterextraclion CaJculate% lurnover Calculate nmol H20 formed

Volume
dHuted

Volume or substrate Tolal DPM correc;led for microsomes Final!proteinl Aromataseacllvity
Nominaliolal solutionused/assay total DPM in assay tube background (Background used in assay in assay Incubation (nmolesirogen

Sample tye Replicate/Level volume (mL) Aliq Volume (mL) Aliq.# DPMlaliq DPM/mL Ave DPM/mL TotalDPM tube (mL) (initial) % conversion to product Tubes) nmol ~H20 formed tube (mL) (mg/mL) time (min) formedfmgprotein/min
Fullactivii control 1 2 0.5 1 9175 18350.4 18d9dA 36988.6 155711 23.75 36751 0.0489 0.004 15 004079

0.5 2 9319 186'8.4
2 2 0.5 1 9300 18600.4 18555,1 37110.2 155711 23.83 36872 0.0491 0.004 15 004093

05 2 9255 18509.8
3 2 0.5 1 8610 17220.8 17332.9 34665.8 001 155711 22,26 34426 0.0458 0.004 15 0.3821

0;5 2 8723 17445
4 2 0.5 1 8635 17269 17336.7 34673.4 0,1 155711 22.27 34435 0.0458 0.004 15 0.3822

05 2 8702 17404.4
Back round conlrol 1 2 0.5 1 66 131.72 117.63 235,26 155711 0.15 -3 0.0000 0.004 15 0.00.0.0

0.5 2 52 103.54
2 2 05 1 53 105.64 114,66 229.32 155711 0.15 -, 0.0000 0.004 15 -0,0001

05 2 62 123.68
3 2 0.5 1 67 133.9 129.9 259.8 0,1 155711 .0,17 22 .0.0000 .0.004 15 0.0002

0.5 2 63 125.9
, 2 0.5 1 53 1.05.66 113,75 227.5 155711 .0.15 -10 .0.00.0.0 0.004 15 -0,0001

0.5 2 61 121.84
Positive control 1 2 0.5 1 4778 9556,8 9568.2 19136.4 .0.1 155711 12.29 18898 0.0252 0,004 15 0.2098

0,5 2 4790 9579.6
2 2 0.5 1 :I 9585 9744.3 19488.6 155711 12.52 19251 .0.0256 0.004 15 0.2137

0.5 2 9903.6
3 2 0.5 1 9555 9553,8 19107.6 155711 12,27 18870 0.0251 0,004 0.2095

0:5 2 4776 9552.6
, 2 05 1 4704 9408.4 9446,6 18893.2 155711 12.13 18655 .0,0248 0_004 15 0.2071

0.5 2 4742 9484,B
Ne atlYe Control 1 2 0.5 1 8686 17172.8 171.00 34200 0.1 155711 21.96 33962 0.0452 00.04 15 0.3770

.0:5 2 8514 17027,2
2 2 0.5 1 8704 17407.4 17343.3 34686.6 0.1 155711 2228 34449 0.0459 0.004 15 .0.3824

0.5 2 660 17279-2
3 2 .0:5 1 8357 16714.6 16646.1 33292.2 0.1 155711 21,38 33054 0.0440 0.004 15 0.3669

0:5 2 8289 165776
4 2 .0.5 1 7915 15830,6 15961.7 31923.4 0.1 155711 20.50 31685 0.0422 0.004 15 0,3517

0:5 2 8046 16092,8
3 1-1 2 0.5 1 70 14.0.8 148.41 296.82 0.1 155711 0.19 59 0,0001 1 .0..0.04 15 00007

0.5 2 78 156,02
1-2 2 0;5 1 71 142.78 131.22 262.44 0.1 155711 .0,17 24 0.0000 1 0.004 0..0003

.0;5 2 60 119.66
1-3 2 0;5 1 68 135.38 142.67 285.34 0;1 155711 0,18 47 0.0001 1 0.004 0.0.0.05

.0:5 2 75 149.96
2-1 2 0.5 1 92 184.48 178.21 356.42 .0:1 155711 023 118 0.0002 1 0.004 0..0013

0.5 2 86 171.94
2-2 2 0.5 1 85 169,28 17207 344.14 0.1 155711 0,22 106 0,0001 1 0.004 0,0012

0,5 2 a7 174.86
2-3 2 0.5 1 89 1777 169.22 338.44 155711 .0.22 100 0,0001 0.004 0.0011

0.5 2 80 160.74
3-1 2 0.5 1 293 586:24 592.49 1184.98 155711 0.76 947 0..0013 0.004 0.005

0,5 2 299 598.74
3-2 2 0.5 1 316 632.24 625.35 1250.7 155711 0.6.0 1013 0.0013 0..004 0.0112

0.5 2 309 618.46
3-3 2 0.' 1 305 6.09.22 638.2 1276.4 155711 0.82 1038 0.0014 0.004 0.0115

0.5 2 334 667.18
4-1 2 0.5 1 1 3953.6 3940.1 7880,2 155711 5.06 7642 0.0102 0.004 15 0.0848

0.5 2 3926.6
4-2 2 0.5 1 3875 3855.2 7710.4 155711 4.95 7472 .0.0099 0.004 15 0.0829

0.5 2 3835.4
4-3 2 0.5 1 3901.8 3935 7870 155711 5.05 7632 0.0102 0,.0.04 15 0.0847

0.' 2 3968.2
5-1 2 0.' 1 12.046.4 12092,7 24165,4 155711 15.53 23947 0.0319 .0.004 15 0.2658

0.5 2 12139
5,2 2 0.' 1 12342.4 12316 24632 155711 1582 24394 0.0325 0.004 15 0.2708

0.5 2 12289.6
'-3 2 05 1 12519.2 12328.7 24657.4 155711 15.84 24419 0.0325 0..04 15 0.2711

0.' 2 12138.2
6-1 2 0~5 1 17476.4 17458,2 34916.4 OJ 155711 22.42 34678 0.0462 1 0.004 15 0,3849

0.5 2 17440
6-2 2 0:5 1 17707,8 17802.2 35604.4 155711 22,87 35366 0.0471 1 0.004 15 0,3926

0.5 2 1789.6
6-3 2 0.5 1 17204.2 17338,6 346772 0.1 155711 22,27 34439 0.0456 1 0.004 15 0,3823

0.5 2 17473
7-1 2 0.5 1 17914,2 17804,4 35608.8 0,1 155711 2287 35371 .0.0471 1 0.0.04 0,3926

0.5 2 17594.6
7-2 2 0.5 1 17743.4 17622.6 35245,6 155711 22.64 35008 .0,0466 1 0..0.04 0.3886

.0,5 2 17502.2
7-3 2 0.5 1 17519 17714.9 35429.8 0,1 155711 22.75 35192 0.0468 1 0.004 15 0,3906

0.5 2 1791.0.6
6-1 2 0.5 1 18369.6 18230.4 36460.8 0,1 155711 23.42 36223 .0..0482 1 0.004 0.4021

0.5 2 906 18091.2
6-2 2 0',5 1 9015 18030.2 18035,5 36071 155711 23.17 35833 0.0477 1 .0..0.04 15 0.3977

0.5 2 9020 18.04.0.8
8-3 2 0.5 1 8872 17743.2 17740,1 35480,2 0;1 155711 22,79 35242 0.0469 1 0.004 15 0_3912

0.5 2 8869 17737

ci0\o
00w..
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Assa Date

Test Chemical
8/2/2005 ID 3 # Concentrations tested

Replicate
#

to
¡I;:
ê:
C1

r:
Z-

~
Zo

Control Tvpe Portion Averaqe SD

Full activitv Beqinninq 0.4086 0.0010

Full activitv End 0.3822 0.0001

Full activitv Overall 0.3954 0.0153

Backqround Beqinninq -0.0001 4.6622E-05

Background End 0.0001 0.000253517

Background Overall 0.0000 0.000165675

Positive Beginning 0.2117 0.0028

Positive End 0.2083 0.0017

Positive Overall 0.2100 0.0027

Negative Beginning 0.3797 0.0038

Negative End 0.3593 0.0107

Negative Overall 0.3695 0.0135

ci
0\o
00w..-.

to
i..N

Test Substance Level Replicate rtest substancel M Loqrtest substancel Activitv
3 1 1 1.00E-04 -4.00 0.0007
3 1 2 1.00E-04 -4.00 0.0003
3 1 3 1.00E-04 -4.00 0.0005
3 2 1 1.00E-05 -5.00 0.0013
3 2 2 1.00E-05 -5.00 0.0012
3 2 3 1.00E-05 -5.00 0.0011
3 3 1 1.00E-06 -6.00 0.0105
3 3 2 1.00E-06 -6.00 0.0112
3 3 3 1.00E-06 -6.00 0.0115
3 4 1 1.00E-07 -7.00 0.0848
3 4 2 1.00E-07 -7.00 0.0829
3 4 3 1.00E-07 -7.00 0.0847
3 5 1 1.00E-08 -8.00 0.2658
3 5 2 1.00E-08 -8.00 0.2708
3 5 3 1.00E-08 -8.00 0.2711
3 6 1 1.00E-09 -9.00 0.3849
3 6 2 1.00E-09 -9.00 0.3926
3 6 3 1.00E-09 -9.00 0.3823
3 7 1 1.00E-10 -10.00 0.3926
3 7 2 1.00E-10 -10.00 0.3886
3 7 3 1.00E-10 -10.00 0.3906
3 8 1 1.00E-11 -11.00 0.4021
3 8 2 1.00E-11 -11.00 0.3977
3 8 3 1.00E-11 -11.00 0.3912

Microsome
8 type recombinant Microsome ID Lot # 5 Technician ID TD

Percent of control values
Log(test I Replicate

Level substancel I 1 I 2 I 3
1 -4.00 0.17 0.07 0.13
2 -5.00 0.33 0.30 0.28
3 -6.00 2.66 2.84 2.92
4 -7.00 21.45 20.98 21.43
5 -8.00 67.23 68.48 68.55
6 -9.00 97.35 99.28 96.68
7 -10.00 99.30 98.28 98.79
8 -11.00 101.69 100.59 98.94



Test # ConcentralÎons
Assay Date 8/3/2005 ChemicallD 3 tested 8

Technician ID TD Replicate # 2 Microsome type recombinai Microsome 10 Lot #5

Aliquot #
1

2
3
4
5

Weight of
aliqLJot(!)

0.0199
0.0201
0.0202
0.0198
0.0201

DPM/Aliq.
28261
30187
30907
31935
33304

DPM/g
soln

1420151
1501841
1530050
1612879
1656915

Average DPM/g so In

SD
CV

1544367
93279

6,04

JlCi/g so In 0.696

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

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added
10.7

total volume
(mL)

10

dilution
factor

100

10

(ASDN) in solution (i-g/mL)
1070.00

10.70
1.07

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 substrate solution

Mass of dilution B used in substrate prep
Concentration of nonradioJabeled ASDN in substrate soln.

9.5672 9

5.439 9

0.6083 i-g/g

Calculation of Substrate Solution Specific Activity

1) Calculate Jlg (3HlASDN/g soln. = 0.00787 Jl9/gsoln.
Jl9/g soln.

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

0,696
25300000

286.4

Formula=a/b*c

2) Calculate total i-g ASDN/g soln,

Jlg ASDN/g soln,= Jlg cold ASDN/g soln. + Jlg (3H)ASDN/g soh

0.608300 + 0.00787
0.616175 i-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i-C¡/g soln,)/(Jlg ASDN/g soln.)
1.129 ~iCi/i-g ASDN

717826 dpm/nmol

Battelle Study No. 0608317 B-43



Test # Concentrations
Assay Dala 8/312005 Chemical 10 tested

to Technician
~ 10 TD Replicate N 2 Microsome type (acorn binan.! Microsome 10 Lot If:: Protein stocK.(rig Total volume Of~ Standards: 250 125 ~ £2 1Q §. Q BSA) stocK (mL) Proleinstock 10
rD 0.521 0.308 0.137 0.073 0.029 0.017 0.000 25 100 11343-77r/ 0.526 0.311 0.138 0.079 0.031 0.017 0,000
8" 0.520 0.308 0.138 0.073 0.030 0.017 0.000p.~
Z Samples: OC100 OC10 Microsomes
~ 0.267 0.037 0.213

Ç) 0.268 0.036 0,212
0\ 0.2090 Slandard Final00 concentration Volume of volume ofw- (JmL) stocK used SId mg Protein mg Protein A.w A,'j Cur,ve-- M/ ¿E OHZ-oG M; per~L Used Measured Oulpul Variables Regression resutts

250 200 200 0.00025 200 0.0500 0.522 0.522 0.0481 m, b 0.096 -0.002
125 100 200 0.0013 200 0.0250 0.309 0.309 0.0277 sam,S6b 0.004 0.001

50 200 1000 0.00005 200 0.0100 0.138 0138 0.0113 r2, sey 0,992 0.002
25 100 1000 0.00003 200 0.0050 0.075 0.075 0.0052 F,df 473 4
10 40 1000 0.00001 200 0,0020 0.030 0.030 0.0009 SSreg. sSr~s.d 0.002 0.000

5 20 1000 0.00001 200 0.0010 0.017 0.017 -0.0003
Regression results are calculated u,sing the function

Blank 0.000 r'= 0.992 L1NEST
m= 0096
b= -0.002

to
mg protein ~L diluted Vol usome Final vol. Diluted mg protein/~Li.t

A.w A,~ measured ~SOMES prep. (~L) usomes (~L) Prep. average mg/~L mg/mL.t
QC 100 0.267 0.267 0,024 200 1 1 0.000 0.000 0.118
OC 100 0.268 0.268 0.024 200 1 1 0..000
QC 100
QC 10 0.037 0.037 0.002 200 0.000 0.000 o.ooa
QC 10 0.036 0.036 0.002 200 0.000
OC 10

Microsomes 0.213 0.213 0.018 200 80 4800 0.006 0.005 5.495
Microsomes 0.212 0212 0.018 200 80 4800 0.006
Microsomes 0.209 0.209 O.o8 200 80 4800 0.005



Test # Concentrations
Assay Date 8/3/2005 Chemical 10 lested 8

t: Technician
~ ID TO Replicate # Microsome tvoe recombinant Microsome ID Lot #5 ;:

Protem slack (m9 Total volume ofg.
(D

Standards: 250 125 .§ ~ 1Q 2 Q BSA) stock (mL) Protein stock 10
0.521 0,308 0,137 0,073 0.Q9 0.017 0.000 25 100 11343-77r: 0.526 0.311 0.138 0.079 0,031 0.017 0.00

8' 0.520 0.308 0,138 0,073 0.030 0,017 0.000~
Z Samples: QC 100 QC 10 Microsomes
:: 0.267 0.037 0.213
c; 0268 0.,038 0.212
0' 02090 Standard Final00
W concentration Volume of volume of- jP/mL) stock used SId mg Protein ~L Standard mg Protein An. A.i Curve--

4 ,U ()~-il-OG IU per ~L Used Meäsured Oulpúl Variables Regression results
250 200 200 0,00025 200 0,0500 0.522 0.522 0.0423 m, b 0,082 -0.001
125 100 200 0.00013 200 0,0250 0.309 0,309 0.0247 semi seb; 0.002 0,000

50 200 1000 0.00005 200 0.0100 0.138 0.138 0,0106 i", se, 0.998 0.001
25 100 1000 0.00003 200 0.0050 0.075 0.075 0.0054 F. df 1322 3
10 40 1000 0.00001 200 0,0020 0.030 0.030 0.0017 SStig, SSres¡ci OJ)OO 0,000

5 20 1000 0.00001 200 0.0010 0,017 0.017 0.0006
Regression results 'are calculated using the function

81ank 0,000 i-: 0.998 L1NEST
m= 0.082
b= -0.001

t:
~L diluted Vol usome Final vol. Dilutedi mg, protein mg proiein/"L.t

An. A.j measured ~SOMES prep. (¡iLl usomes ("L) Prep. ayerage mg'~L mgfinLVi
QC 100 0.267 0,267 0.021 200 1 1 0.000 0,000 0.106
QC 100 0.268 0.268 0,021 200 1 1 0,000
QC 100
QC 10 0.037 0037 0.002 200 0.000 0.000 0,011
QC 10 0.036 0.036 0.002 200 0.000
QC 10

Microsomes 0.213 0,213 0.017 200 80 4800 0.005 0.005 4.991
Microsomes 0.212 0,212 0,017 200 80 4800 0,005
Micrsomes 0.209 0,209 0.016 200 80 4800 0,005
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Assa Date

Chemical
8/3/2005 1D

# Concentrations

3 tested
Microsome

8 type recombina Microsome 10 Lot #5

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused

mL total volume
NA dilution factor

630 total dilution factor

Test Chemical Concentrations
Level Final Concentration 1M)

1 1.00E-05
2 1. 00 E-06
3 1,00E-07
4 2.50Ec05
5 1.00E-08
6 2 50E-09
7 1.00E-09
8 1.00E-10

4.990759
0.007922

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

TechnicianlD TD
Replicate

# 2
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AS.. D31U Test-Ct:mii;IID Lei #5a ,Miraso.'Ttype recomblnzi': MierosornelD3 iic"nceiilra~oiistll~ Tiid"icnl0 ~e¡:ieate"8/31:200

to
i.t--

5ampliD CaleujiiebPM;in';;queOUporiionll"lIe~trae.. C;;le,,~ie ,l" IUmc~er Calculale nmcil 'H~orormed

VCJ
dilued

VOiumeeifsub;triii. Total DPM~~d!Q mic~~ Aroiaily(r'.mol
NomKiiola ~OIutQr.i.sesiylube lol¡¡IOPMiiassaylutl back;rw (Baçlcuri i.in¡i Fiilal(peJi)in Incbali, es¡ro!ie:fome~

Slmplelype RepicatelLevlil volume (mL¡ Aliq,Volum (niL) Alia.l OPMlaliq DPM/L AveOPM/mL ,oliilOI"M (ml) (inlial¡ %ainversjtoprociuc Tubes) rmiJH,Ofomi iube (mL) lISly:(mgmL'l¡¡'(ifn) protQ!nlmir
F¡,Uaeii ci:mb'ol , 2 0.5 , 7.493 "", """ "''' C.1 15447 19;36 29 0.0413 , 0.00 15 0,3475

0.' , 745 '''
, , 0.' , 705' 141'0 """ 28136 0:1 1547 18.22 27687 0.03 , 0,00 " 0:32

0.' , 7013 '4026
3 2 0.' , "36 ,,,n 101271 "'" 0.' ",," 18:48 28293 0."' , 0.00 15 0,3317

05 , 71:35 14210
, , 0.' , 708' 14166 14142 2S 0.' 1547 18.31 26035 0,0391 , 0.0'" " 0.327

0.' , 705 141113
BoO" eOrOl , , 0;5 , 58 "' '26 '" 0.' '''7 0.16 , \).00 , 0.00 15 0.00

05 , 68 ,,.
2 2 0.5 , 68 '36 "5 "" 0' 1547 0.16 , 0;00 , 0:00 " 0,00

05 , 57: ,,.
, 2 0.5 , 611 '22 ," '" 0.' 1.541 0.16 , 0.00 , 0."' 15 0.0:

0.' , 65 '30
0 , OS , 581 '" '22 2" 0' 1$4 0.15 ~ O:oo , 0"' " -oX.OO,

05 2 .. '"
P(lsît~", çønl¡i¡1 , , 0,5 , 4235 .." '''' "". 0.1 1547 10.i2 16619 0.0232 , 0 " 0,194

1 05 , "" ''''
2 2 0.5 , "" "58 6759 17516 0.' 154 11.'3 172£9 0.0241 , 0"' 15 0,204

, 0.5 2 m, "50
, 2 0.5 , 4n5 82 6i6a 16332 0.' '50"" 10,58 16O3' 0.02~ , 0."' 15 0.1aa

0.5 2 401 6102
0 2 05 , ".. ,,. 7_ 15992 01 ",," 10.36 15743 0.021.9 , 0."' " 0.1645

, 0.5 2 005, '10'
Ne atie:Conmll , , 05 , 5971 11942 11135 23710 0;1 """ 15:35 "., 0.0327 , 0:00 " 0.250

0.' , .. 11758 ,
2 2 0.5 , 6912 """ "'" 2790 0.' 15437 17ji9 27S1 OcQ3 , 0:00 " 0:3229

0.5 2 6963 ,,,
3 , 0.5 , "12 134.. ''' ,. 0;1 '''' 17:42 267 0:0371 , 0."' 15 0.3124

0,5 2 .,,. ,,,n
0 2 0.5 , "" ,33 133n "".. 0.1 ,"' 17.32 20 0,03 , 0."' " 0.3107

0.5 , "02 134
, ,-, 2 0.5 , B5 170 170 "' 0.' 154 0.22 " 0:001 , 0."' " 0:001\

0.5 , B5 170
'-2 2 0.5 , 91 '" '" 30 0:1 1S47 0.24 115 0.00 , 000 15 0:0013

0.5 , 91 '"
1'- , 05 , ai ,'" '" "" OJ 1S47 0:22 93 0.001 0."' 15 0.0011

0.5 2 90 '50
2-' 2 0.5 , "" 60 "" 1:212 0:1 ",," 0.78 '" 0.0013 , 0:00 " 0.0113

OS 2 "" ""
,-, , 0.5 , 29 59, .., ,m 0.1 1S437 0,i'9 97' 0.0014 1 0."' 15- 0.0\14

0.' , 315 63
2.3 2 0'.5 , 30 60, "" 1202 0:1 '''' 0.76 '" 0.0013 , 0:00 " 0.0112

0.5 2 30' lI
3-, , 0.5 1 ,"' 36 ,., 730 0.1 1S:i ":.78 7135 0:00 , ,0:00 " 008

0.' 2 ,B52 3704
3-2 , 05 , '7a 34 "" "''' 0.' '''7 4.41 "' 0.001 , OJ))" " 0.0769

05 , 171) "'''
3-3 , 05 1 ins 35 "65 7170 0.' 1547 4.64 "" 0.00 , 0.00 " 0.0011

0.5 , 1810 360
4-' 2 0.5 1 40 S,1'5 ." 15113 0" 154437 1.0:48 15937 0.02: , 0:00 " O.HI68

0.5 2 40 0070
4-2 2 0.5 , ,. TTS 7921 lSB4l 0,' iS47 10.26 1550J 0,.0217 , 0."' " 0.1828

0.5 2 ..a" "'
'" 2 0.5 , 4l70 51" 6272 "'" 0,1 15447 10.71 1629 0.0227 , 0,00 15 0.1910

0.5 2 4199 ''''
~, 2 D.' , 5'" '0800 10828 21656 0:1 '''' 14,02 21,407 0,0296 , 0."" " 0.2510

0.' 2 53' 10766
~2 2 0.5 , ..5 10970 10935 1870 0:1 1547 14,16 21621 0.0301 , 0."' 15 0.25

0.' 2 "50 'DO,. 2 0.5 , 55" 1107S 1"238 22476 0.1 '547 14,55 2222 0.03\0 , 0."' 15 0.2&
0.5 , 56" "'"

5-, , 0.' I
-_ uno 1359' 27396 0.1 1547 17:74 2T14S 0.0376 , 0:00 15 0.3163

0.5 2 .." 1368
5-2 , , 0.5 1 6416 1282 12El2 "" 0.' ''' 16.sa 25 0.0 I 000 5 0,2972

0.' 2 63 ,,,
5-' , 0.5 I .." 13", 13313 ,. 0:1 1~7 17.24- ,.77 0._ I 0.00 ,. 0.302

0.5 2 6579 13358
: 7-1 , O~ , 68 13670 1354 27148 0,1 15447 17:58 "''' 0.0375 , 0."' " 0.3153
, 0.5 , 6739 13476

'-2 2 O~ , .." ,3B 13704 '7008 0:1 ,"''' I7.S 27159 0.037B , 0,00 " 0.31S4
0.' 2 5679 13758

7.' 2 0.5 I ..7ii3 "" "73 19146 0;1 1547 12.40 1'B897 0.0263 , 0"' 15 022'
O~ 2 '63 "'

5-, 2 0.5 , 59 """ 13S16 2762 0.1 1547 \6.02 """ 0_ , 000 15 0.3"ß4
0.' , "" ,,. ,

5-, 2 0.' , .. "'26 ''' 26976 0.' '''' 17047 25V- 0.0372 , ¡ 0:00 ,. 0.3133
0.5 , 5S "650

5-, 2 O~ , 705 141\0 L41S, 2""2 D.' '5"" lS,38 2S133 0,0392 I 0.00 " 0.329
0.5 2 7136 14272



Assa Dale

Tesl Chemical
6/3/2005 I D # Concentrations tested 2

b:
po::
g.
r0
C/
8"
p.'-
Z
~
çi
0"o
00w..
--

Control Type Portion Average SD

Full acUvity Beoinnina 0.3372 0.0146

Full actvity End 0.3302 0.0021

Full activity Overall 0.3337 0,0094

Backg round Beainnino 0.0000 1.65797E-05

Backg round End 0.0000 6.63187E-05

Background Overall 0.0000 4.43848E-05

Positive Beoinning 0.1986 0.0054

Posilive End 0.1866 0.0028

Positive Overall 0.1926 0.0078

Negative Beginning 0.2990 0.0338

Negative End 0.3116 0.0012

Negative Overall 0.3053 0.0209

b:
i.
00

Test Substance Level Replicale rlesl substance) M Log(lest subslance) Activity
3 1 1 1.00E-05 -5.00 0,0011
3 1 2 1.0E-05 -5.00 0.0013
3 1 3 1.00E-05 -5.00 0.0011
3 2 1 1.00E-06 -6.00 0.0113
3 2 2 1.00E-06 -6.00 0.0114
3 2 3 1.00E-06 -6.00 0.0112
3 3 1 1.00E-07 -7.00 0.0836
3 3 2 1.00E-07 -7.00 0.0769
3 3 3 1.00E-07 -7.00 0.0811
3 4 1 2.S0E-06 -7.60 0.1866
3 4 2 2.50E-08 -7.60 0.1828
3 4 3 2.50E-08 -7.60 0.1910
3 5 1 1.00E-08 -8.00 0.2510
3 5 2 1.OQE-08 -8.00 0.2535
3 5 3 1.00E-08 -8.00 0.2606
3 6 1 2.50E-09 -8.60 0.3183
3 6 2 2.50E-09 -8.60 0.2972
3 6 3 2.50E-09 -8.60 0.3092
3 7 1 1.00E-09 -9.00 0.3153
3 7 2 1.00E-09 -9.00 0.3184
3 7 3 1.00E-09 -9.00 0.2215
3 8 1 1.00E-10 -10.00 0.3234
3 8 2 1.00E-10 -10.00 0.3133
3 8 3 1.00E-10 -10.00 0.3298

Microsome
8 type recombinant Microsome ID Lol #5

Replicale
#Technician i D TD

Percnt of control values
Logetesl Reolicate

Level subslancel r 1 2 i 3
1 -5.00 0.32 0.40 0.32
2 -6.00 3,36 3.42 3,35
3 -7.00 25.06 23.06 24.31
4 -7.60 55.99 54.78 57.25
5 -8.00 75.21 75.96 78.09
6 -8.60 95.38 89.08 92.67
7 -9.00 94,50 95.41 66.39
8 'to.OO 96.90 93.90 98.84



Assay Date

Technician 10

Test
8/4/2005 Chemical 10

# Concentrations
3 tested 8

TO Replicate # Lot# 53 Microsome type recombinar Microsome 10

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0199
0.0197
0.0197
0.0199
0.0199

DPM/Aliq.
DPM/g
soln.
1361809
1454772
1541777
1623065
1640704

Average DPM/g soln
SO
CV

1524425
117097

7.68

3
32299
32650

¡.Ci/g soln 0.687

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

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
10.5

total volume

(mL)
10

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

1050.00
10.50

1.05

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.

9

9
0.590933 ¡.glg

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g (3HJASDN/g soln. = 0.00777 ¡.glg soln.
¡.glg soln.

a. ¡.Ci/g soln

b. Specific activity of eHJASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.687
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln + ¡.g (3H)ASDN/g soln.

0.590933 + 0.00777
0.598706 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.147 ¡.Ci/¡.g ASDN

729231 dpm/nmol

Battelle Study No. 0608317 B-49



Test # .Contenlrations
Assay Date 8/412005 Chemi",IID 3 tested 8

to Technician

I" ID TD Replicate # Microsome type recombinant Microsome 10 Lot# 5
:= Protein stock (mg Total volume 01
g. Standards: 250 125 2Q gs 1Q 2 Q BSA) stock (mL) Protein stock 10(t 0.593 0.299 0.135 0.065 0.026 0.012 0.000 25 100 11343-77r: 0.595 0.300 0.132 0.068 0.025 0.014 0.000
8' 0;595 0.306 0.134 0.068 0.027 0.014 0.000
0.
0.
Z Samples: OC 100 aCID Microsomes
~ 0.252 0.034 0.203

ci 0.258 0.029 0.204

01 0.2050 Standard Final
00 concentration Volume of volume ofW- png/mLJ stock used Std mg Protein mg Protein A,w A"j Curve-i /4/ (. 0)-27.06 4f per ~L Used Measured Output Variables Regression results

250 200 200 0.00025 200 0.0500 0.595 0.595 0.0498 m. b 0.085 -0.001
125 100 200 0.00013 200 0.0250 0.302 0.302 0.0250 semi seb 0.001 0:000
50 200 1000 0.00005 200 0.0100 0.134 0.134 0.0108 r'. se, 0..999 0.000
25 100 1000 0.00003 200 0.0050 0.067 0:067 0.0051 F, dl 7646 4
10 40 1000 0.00001 200 0.0020 0.026 0.026 0.0017 SSregr SSresÏd 0.002 0.000

5 20 1000 0.00001 200 0.0010 0.013 0.013 0.000
Regression re'sults are calculated,usin'g the function

Blank 0.000 r'= 0,999 L1NEST
m= 0.085
b= -0.001

to mg prote.in ~L diluted Vol usome Final vol. Diluted mg proteinl~Li
Ui A.w Aadj. measured ~SOMES prep.(~LJ usomes (~L) Prep. average mg/liL mgfmL0 OC 100 0.252 0.252 0.021 200 1 1 0,00 0.000 0,105

OC 100 0.258 0.258 0.021 200 1 1 0.000
ac 100

ac 10 0.034 0.034 0.002 200 0.000 0:000 0.011
ac 10 0.029 0.029 0.002 200 0.000
aCiD

Microsome,s 0.203 0.203 0.017 200 80 4800 0.005 0.005 5.022
Microsomes 0.204 0.204 0.017 200 80 4800 0.005
Microsomes 0.205 0.205 0.017 200 80 4800 0.005



Test
¡Assay Date 81412005 Chemical 10 

ti T echnici an
¡i 10 TO Replicate. #::
g.

Standards: 250 12 2Qër
(/ 0.593 0;299' 0.135

8"
0.595 0.300 0.132

0. 0.595 0.306 0.134~
Z

Samples: bC'1oo QÇ Micrsomes::
:0252. 0.034 0;203

Cl 6.;!5S 0.029 Ö.()0'
0.2050

00 Standard Final
W concentration Volume. of volume of-- ~mL) stock used Std I'L Standard-- mg Protein

/.ù , ¿£ ON2 -0 8 I! perl'L Used
250 200 200 0.00025 200
125 100. 200 0.00013 200
50 200 1606 0.00005 200
25 106' :l0ö6 0,00003 200
10 40,'. 16ÓO 0.00001 200
5 20 1000 0.00001 200

Blank 0.000

ti
i

V1 mg protein--
A.. A... measured

OC100 0.252 0252 0,021
QC 100 0;258 0.258 0.021
QC 100
QC 100. 034 0.034 0.002
OC 100. 029 0.029 0.002
QC 10

Microsorns 203 0.203 0.016
Microsomes 0;204 0.204 0.017
Microsomes 0.205 0;205 0.017

# Concentrtions
3 tested

3 Mlcrsomelype

£§ lQ
0.065 0.026
0.068 0:025
0,068 0.027

mg' Protein

Measured
0.0500
0,0250

0.0100
00050
O. 0020

0.0010

r=
m=
b=

recombinant

!i
0012
0,014
0.014

Araw

0,595
0.302

0.134
0,067
0.026
0,013

0.998
0.083
0,000

¡.L dîluted Vol usome Final vol. Diluted

IlS0MES prep, (~L) usomes (~L)200 1 1200 1 1
200
200

200
200
200

80
80
80

4800
4800
4800

8

Microsom e 10

Q
0.00
0.000
0:000

Lot # 5 

Protein stock (m9 Total volume of
BSA) stock (mL)25 100

A.dj Curve
Output
0.0491
0.0247

0.0107
0,0052
0,0017
0,0007

0.595
0.302

0.134
0.067
0.026
0.013

mg protein/ilL
Prep.

0.000
0,000

0.000
0.000

0.005
0.005
0.005

Variables
m, b

seITh seb

r. se,
F, df

SSres. SSrosid

Protein stoc 10
11343"77

O,OS;

0.002
0,998
1456
0.000

RégrBssionTBsults
0,000
0.000

0.001
3

0.000

Regression results are calculated using the f1nl;ion
L1NEST

average mglliL mgfmL

0.000 0.104

0,005

0.000 0.011

4,969



Assa Date

Chemical
8/4/2005 ID 3

to
.";:
g.
(D
r:
g-p.~
Zo

Microsome Dilution Details

# Concentrations
3 tested

Microsome
8 type recombinai Microsome ID Lot # 5

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

C1
0"o
00w..
--

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

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

to
i

U1
tv

4.969165
0.007888

Technician ID TD
Replicate

#



Assa Date Test Chemical 10 TD Replicate #814/2005 8 Microsome type recombinant Microsome 103 #Concenlralionstested Technician 10Lot#5

1:
po::
g.
r0
C/
S-o.~
Z
;:
c;0\o
00w..-.

Sample 10 CalculaleDPMin aqueousporUon after extraction Calculate % turnover Calculate nmol H20 formed

Volume
diluted

Volume of substrate Total OPM corrected for microsomes Finallproteinl AromalaseactivityNominallotal solution used/assay total DPM in assay lube background (Background used in assay massay Incubation (nmolestrogenSample lype Replicate/Level volume (mL) AliqVolume(mL) Aliq, # OPM/aliq DPM/mL Ave DPM/mL TotalDPM tube (mL) (initial) % conversion to product Tubes) nmoi3H2Oformed tube (mL) (mg/mL) time (min) formedfmgproteinlmin
Fullactivit control 1 2 1 5724 11447.6 11643.6 23287,2 0.1 152443 15.28 23033 0.0316 0.004 0.2670

2 5920 11839,6
2 2 0,5 1

I
12135,2 12190.4 24380.8 0.1 152443 15.99 24127 0,0331 1 0.004 0_2796

0,5 2 12245.6
3 2 0;5 1 11402 11399 22798 152443 14.96 22544 0.0309 0.004 0.2613

0~5 2

5751

11396 .4 2 O.S 1 11474.6 114882 22976.4 152443 15.07 22722 0.0312 0.004 1S 0.2634
OS 2 11501.8

Back roundeontrol 1 2 ,0.5 1 71 141 138.51 277,02 152443 0.18 23 0.0000 0,004 0.0003
0.5 2 68 136.02

2 2 0:5 1 63 125.76 120.4 240.8 152443 0,16 -13 0.0000 0.004 -0,0002
0,5 2 58 115.04

3 2 0.5 1 59 118.34 119.81 239.62 0.1 152443 0.16 -14 0,0000 1 0.004 -0.0002
2 61 121,28

4 2 1 63 126,36 129.15 258.3 0;1 152443 0.17 4 0.000 1 0.004 15 0.0001
2 66 131.94

PosiUvecontrol 1 2 1 7602 7547.5 15095 0:1 152443 9.90 14841 0.0204 1 0.004 15 0.1720
05 2 7493

2 2 05 1 7763.6 7662.2 15324.4 152443 10.05 15070 0.0207 0,004 15 0.1747
0.5 2 7560.8

3 2 0.5 1 6892.4 69075 13815 0;1 152443 9.06 13561 0.0186 0_004 15 0.1572
O.S 2 6922.6

4 2 0.5 1 7029.2 69727 13945,4 0.1 152443 9,15 13691 0.0188 0,004 0_1587
0.5 2 6916,2

Ne ative Control 1 2 0.5 1 10683.6 10775.9 21551.8 0:1 152443 14.14 21298 0.0292 1 0.004 0.2469
0.5 2 10868.2

2 2 0.5 1 11342.8 11351.8 22703.6 0.1 152443 14.89 22450 00308 1 0.004 02602
0.5 2 11360,8

3 2 0.5 1 10718,6 10733.4 21466.8 0;1 152443 14,08 21213 0.0291 0.004 15 0.2459
0;5 2 ~ 10748.2

4 2 0.5 1 10289.4 10336.9 20673.8 152443 13.56 20420 0.0280 0,004 15 0.2367
0,5 2 1038.4

3 1-1 2 05 1 187.78 191.6 383.2 152443 0.25 129 0.0002 0.004 0.0015
0.5 2 98 195.42

1-2 2 0.5 1 as 169.84 161.47 322.94 152443 0.21 69 0.0001 0.004 0.0008
0.5 2 153.1

1.3 2 0.5 1 82 163.94 164_28 328,56 152443 0.22 75 0.0001 0.004 0.0009
0.5 2 82 164.62

2-1 2 0.5 1 289 57752 574.26 1148.52 152443 075 895 0.0012 0.004 0.0104
2 286 571

2-2 2 1 290 580.86 571.49 1142.98 0.1 152443 0,75 889 0.0012 1 0.004 0.0103
2 281 562.12

2-3 2 1 264 528,16 539.74 1079.48 0.1 152443 0,71 826 0.0011 1 0.004 0,0096
2 276 551.32

3-1 2 1 1601 3202.8 3250.7 6501.4 0.1 152443 4.26 6247 0.0086 1 0.004 0,0724
0.5 2 1'649 3298.6

3-2 2 0.5 1 1592 3183.6 3219.7 6439.4 0.1 152443 4.22 6185 0.0085 1 0.004 0.0717
0,5 2 1628 3255,8

3-3 2 O.S 1 3068.6 3098.9 6197.8 152443 4.07 5944 0.0082 0.004 15 0,0689
0.5 2 3129.2

4-1 2 0.5 1 3456 6912.4 6929,6 13859.2 0,1 152443 9.09 13605 0.0187 .1 0.004 15 0,1577
O.S 2 3473 6946.8

4-2 2 0.5 1 3553 7106.4 7157 14314 0.1 152443 9.39 14060 0.0193 0004 15 0.1630
0.5 2 3604 7207.6

4-3 2 0.5 1 3468 6935.6 6949.8 13899.6 0:1 152443 9.12 13646 0.0187 0_004 15 0.1582
0.5 2 3482 6964

5-1 2 1 4487 8973.2 8924,8 17849.6 0:1 152443 11.71 17596 0.0241 0.004 0.2039
2 4438 8876.4 .5.2 2 1

I
8898_8 9004.1 18008.2 0.1 152443 11.81 17754 0.0243 0.004 0.2058

O~5 2 9109.4
5-3 2 05 1 9287.2 9284.6 18569.2 0.1 152443 12.18 18315 0,0251 1 0.004 02123

0.5 2 9282
5-1 2 0;5 1 11155 11128 2256 152443 14.60 22002 0.0302 0.004 0.2550

0.5 2 11101
6-2 2 1 5404 10808.6 10828,8 21657,6 152443 14,21 21404 0.0294 0,004 0.2481

2 Si25 10849
6-3 2 0:5 1 5283 10566 10798.2 21596.4 0:1 152443 14.17 21342 0.0293 0004 0.2474

2 11030.4
7.1 2 0.5 1 l 10990 10948.4 21896.8 0.1 152443 14.36 21643 0.0297 0.004 0.2509

0.5 2 10906.8
7-2 2 0.5 1 11533,6 11414_9 22829.8 152443 14,98 22576 0.0310 1 0.004 0,2617

O.S 2 11296.2
7-3 2 0.5 1 5701 11401 11355.6 22711.2 0;'1 152443 14.90 22457 0.0308 0.004 15 0.2603

0.5 2 5655 11310.2
8-1 2 0;5 1 5672 11343 11224.7 22449.4 0.1 152443 14.73 22195 0.0304 0,004 15 0.2573

0.5 2 5553 11106.4
8-2 2 1 561 11322.8 11414.6 22829.2 0.1 152443 14.98 22575 0.0310 0,004 15 0.2617

2 5753 11506.4
8-3 2 1 5756 11511 11587.5 23175 0.1 152443 15.20 22921 0.0314 0,004 15 0.2657

0.5 2 5632 11664

1:
V,
W



Assa Date

Test Chemical
8/4/2005 ID # Concentrations tested 33

t:
~::
g.
ër
C/
S-o.~
Zo

Control Tvoe Portion Averaae SD

Full activitv Beqinninq 0.2733 0.0090

Full activitv End 0.2623 0.0015

Full activitv Overall 0.2678 0.0082

Backaround Beainnina 0.0001 0.000296848

Backaround End -0.0001 0.000153096

Backoround Overall 0.0000 0.000204007

Positive Beoinninn 0.1733 0.0019

Positive End 0.1579 0.0011

Positive Overall 0.1656 0.0090

Neqative Beoinninn 0.2535 0.0094

Neqative End 0.2413 0.0065

Neqative Overall 0.2474 0.0097

c:
0'o
00w-
--

t:
i

Ul.t

Test Substance Level Realicate Itest substancel M Loaf test substancel Activitv
3 1 1 1.00E-05 -5.00 0.0015
3 1 2 1.00E-05 -5.00 0.0008
3 1 3 1.00E-05 -5.00 0.0009
3 2 1 1.00E-06 -6.00 0.0104
3 2 2 1.00E-06 -6.00 0.0103
3 2 3 1.00E-06 -6.00 0.0096
3 3 1 1.00E-07 -7.00 0.0724
3 3 2 1.00E-07 -7.00 0.0717
3 3 3 1.00E-07 -7.00 0.0689
3 4 1 2.50E-08 -7.60 0.1577
3 4 2 2.50E-08 -7.60 0.1630
3 4 3 2.50E-08 -7.60 0.1582
3 5 1 1.00E-08 -8.00 0.2039
3 5 2 1.00E-08 -8.00 0.2058
3 5 3 1.00E-08 -8.00 0.2123
3 6 1 2.50E-09 -8.60 0.2550
3 6 2 2.50E-09 -8.60 0.2481
3 6 3 2.50E-09 -8.60 0.2474
3 7 1 1.00E-09 -9.00 0.2509
3 7 2 1.00E-09 -9.00 0.2617
3 7 3 1.00E-09 -9.00 0.2603
3 8 1 1.00E-10 -10.00 0.2573
3 8 2 1.00E-10 -1000 0.2617
3 8 3 1.00E-10 -10.00 0.2657

Microsome
8 type recombinant Microsome ID Lot # 5 Technician ID TD

Percent of control values
Log(test I Reol icate

Level substancel r 1 ì 2 I 3
1 -5.00 0.56 0.30 0.32
2 -6.00 3.87 3.85 3.57
3 -7.00 27.04 26.77 25.72
4 -7.60 58.88 60.85 59.06
5 -8.00 76.15 76.84 79.26
6 -8.60 95.22 92.63 92.36
7 -9.00 93.67 97.70 97.19
8 -10.00 96.06 97.70 99.20

Replicate
#



Assay Date

Technician 10

Test
9/27/2005 ChemicallD

# Concentrations
4 tested 8

TO Replicate # Lot#5Microsome type recombinar Microsome 10

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0200
0.0200
0.0201
0.0202
0.0202

DPM/Aliq.
2

DPM/g
soln.
1157600
1220600
1227761
1244356
1294752

Average DPM/g soln
SO
CV

1229014
49319

4.01

/JCi/g soln 0.554

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
10.5

total volume
(mL)

10

dilution
fa cto r (ASDNJ in solution (/Jg/mL)

1050.00
10.50

1.05

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

9.6518 9

5.4298 9

0.590697 /Jg/g

Calculation of Substrate Solution Specific Activity

1) Calculate /Jg (3HJASDN/g soln. = 0.00627 /Jg/g soln.

/Jg/g soln.
a. /JCi/g soln

b. Specific activity of (3HJASDN (/JCilmmol)
c. Moiecular wt of ASDN (mg/mmol)

0.554
25300000

286.4

Formula=a/b*c

2) Calculate total /Jg ASDN/g soln.

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

0.590697 + 0.00627
0.596964 ~ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (/JCilg soln.)/(/Jg ASDN/g soln.)
0.927 /JCiI/Jg ASDN

589633 dpm/nmol

Battelle Study No. 0608317 B-55



Tesl #' Concentrations
Assay Dale 9/27/2005 Chemical 10 4 tested 8

to T echnitian
pi 10 TO Replicate .# Microsome tvoe recombinant Microsome ID Lot#5;:

Protein slack (mg Tolal volume of
ê: Standards: 250 125 §Q gs 1Q ~ Q 8SAI stock (mL) Protein stock m(1

0,447 0,273 0,121 0,058 0,025 0,012 0,000 25 100 11343"771J 0.449 0,269 0.120 0.057 0,025 0,013 0,000~ 0.450 0266 0.114 0,062 0.024 0,013 0,0000.~
Z Samples: Q£ DC 10 Microsomes
!= 0235 0.Q8 0,195

C1 0231 0,027 0,192
0' 0,1920 Standard Final
00 concentration Volume of volume ofW.. JimL) st~ SId mg Protein mg Protein A,w A,'j Curve-- a 3- 21'0&7 per ilL Used Measured Output Variables Regression .results

250 200 200 0,00025 200 0,0500 0.449 0,449 0.D79 m, b 0.110 -0,002
125 100 200 0,00013 200 0,0250 0269 0,269 0,0281 S8in. sel) 0,006 0,001

50 200 1000 0,00005 200 00100 0.118 0.118 0.0114 r', sa, 0.990 0.002
25 100 1000 0.00003 200 0.0050 0.059 .0059 0,0049 F, df 396 4
10 40 1000 0.00001 200 0.0020 0.025 0,025 0.0011 5Srtg,SSre$i 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.013 0,013 -0.0003

Regression results are c;li;lated using.the"function
Blank 0.000 r'= 0,990 L1NEST

m= 0,110
b= -0,002

to mg protein ~L diluted Vol usome Final vol. Diluted mg proleiri~Li
V1 A,. A.. measured ~SOMES prep. (~L) usomes (~L) Prep. average mg/i.L mglmL0'

OC 100 0,235 0235 0.024 200 1 1 0.000 0.000 0.120
OC 100 0,231 0,231 0.024 200 1 1 0.000
OC 100
OC 10 0.028 0.028 0.001 200 0000 0.000 0.007
OC 10 0,027 0.027 0,001 200 0,000
OClO

Microsomes 0.195 0,195 0.020 200 80 4800 0.006. 0.006 5,882
Microsomes 0,192 0.192 0.020 200 80 4800 0.006
Microsomes 0.192 0.192 0.019 200 80 4800 0006



to~;:~;:
rJ
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ci
0\o
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Technician
10

Test
Assay Date 9/27/2005 Chemical 10

Standards:

Samples:

standard
concetration Volume of

(nimL) stock used
ß/,lÆ OJ,U'- ¡~

250 200
125 100
50 200
25 100:1040..5 20

Final
volume of

Std mg Protein

per~L
200 0.00025

200 0.00013

1000 0.00005

1000 0.00003

1000 0.00001

1000 0.00001

TO Replicate #

W
0-447
0:449
0.450

125
0.273
0.269
0.266

# Concentrations
tèsted

recombinant Microsome 10

Q
0.000
0.000
o . 000

Lot#5
Protein stock (mg Total volume of

BSA) stock (mL)25 100 Protèin stock 10
11343-77

QC100
0,235
0.231'

Q.
0.028
0.027

Microsome type

§. ~ 1Q
0.121 0.058 0.025
0.120 0.057 0:025
0.114 0.062 0.024

Micrsomes
0.195
0:192
0.192

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

t= 0.999
m= 0.094
b= 0.000

§
0.012
0.013
0.013

Araw A.~

0.449 0.449
.0.269 0269
0.118 0.118
0.059 0.059
0.025 0.025
0.013 0.013

Curve
Output
OM16
0.0247

0.0106
0.0051
0.0019
0.0007

Variables
/', b

sern. seb

t, se,
F, df

Regression results
0.094
0.002

0:999
2109
0.000

0.000
0.000
0.000

3
0.000

~L Standard

Used
200
200

200
200
200
200

Blank 0.000

SSiógo sSroJi:

Regressio'n results, are Calculated. using the function
L1NEST

to
V, mg protein ~L diluted Vol usome Final vol. Diluted mg proteinl~L
-- Anw Ä;di~ measured ~SOMES prep. (~L) usOmes (~L) Prep. average mgl~L mg/mL

OC100 0.235 0.235 0.022 200 1 1 0.000 0.000 0.107
OC100 0.231 0.231 0.021 200 1 1 0.000
OC100
OC 100. 028 0.028 0.002 200 0.000 0:000 0.011
OC 100. 027 0.027 0.002 200 0.000
OC 10

Microsoris 195 0.195 0.D8 200 80 4800 0.005 0.005 5.274
Mîcrosomes 0.192 0.192 0.018 20.0 80 4800 0.005
Microsomes 0.192 0.192 0.017 200 80 4800 0.005



Assa Date
Chemical

9/27/2005 I D Technician ID TD
Replicate

#
# Concentrations

4 tested
Microsome

8 type recombinai Microsome ID Lot # 5

ti
po;:~
~
f/
8"
0.'-
Zo

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor
ci
0'o
cov...
--

Dilution C (if applicable) mL microsome Dilution Bused

mL total volume
NA dilution factor

630 total dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.00EW3
2 1.00E04
3 1.00E05
4
5
6
7
8

1.00E-07
1.00E-08

5.273597
0.008371

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

ti
i

Vl
co



Assa Date TestChemicallD912712005 4 # Concentrations tested 8 Microsome type recombinant Microsome ID Technician IDLoi#5 TO Replicate #

to~::
g.
ët
(/
S-

~
Z
~
Gl
0'o
00
Vo..
--

SampielD Calculale DPMin aqueous portion afterextraclion Calculate % iurnover Calculate nmoJ H20 formed

Volume
diluted

Volume or substrate TolalDPMcorrectedror microsomes Finalrprotein) AromalaseactivityNominal total solulionusedf¡issay total DPM in assay tube background (Back9round use in assay In assay Incubalion (nmoleslrogenSample type Replicate/Level volume (mL) AliqVolume(mL) Aliq.# DPM/aliq DPMfmL Ave DPM/mL TotalDPM tube (mL) (initial) % conversion to product Tubes) nmoiJH20rormed lube (ml) (mg/ml) lime (min) formed/mgprotein/minFullactivil control 1 2 0.' 1 4669 9337.6 9432.8 18865.6 0.1 122901 15.35 18303 0,0310 1 0.004 0.24720.' 2 4764 9528
2 2 0.' 1 4633 9255.2 9355.9 18711.8 0..1 122901 15,23 18149 0.0308 1 0.004 0.24510.' 2 4723 9446.6
3 2 0.' " 4919 963S.S 9696,6 19793.6 122901 16.11 19231 0.0326 0.004 15 0.25970.' 2 4977 9954.8
4 2 0:5 1 4501 9001 6896.9 17793.8 122901 14.48 17231 0.0292 0.004 0.23270.5 2 4396 8792.8

Back round conlrol 1 2 1 157 313.7 318.37 636.74 0.1 122901 0.52 74 0.0001 0.004 0,00100~5 2 323.04
2 2 0:5 1 283.44 287.26 574.56 OJ 122901 0.47 12 0.0000 0.004 15 0.00020.5 2 291.12
3 2 0.' 1 29' 27343 546.6 122901 0.44 .16 0.0000 0.004 -0.00020:5 2 126 251.86
4 2 0.5 1 113 226.08 246.95 493.9 0.1 122901 0.40 .59 .0,0001 1 0.004 .0.00092 134 267.82

Posiliveconlrol 1 2 1 2991 5962_6 5883.1 11766.2 0.1 122901 9.57 11203 0.0190 1 0.004 0.15132 2892 5783.4
2 2 0.' 1 3018 6035.8 6022.3 12044,6 0,1 122901 9,80 11482 0.0195 0004 15 0.15510.' 2 3004 6008.8
3 2 0.' 1 3024 6047.8 6008,9 12017.8 0.1 122901 9.78 11455 0.0194 0.004 15 0.15470.5 2 2965 5970
4 2 0.' 1 2703 5406.6 5511,4 11022.8 0.1 122901 8,97 10460 0.0177 1 0,004 15 0.14130.' 2 280. 5616,2

Ne alive Control 1 2 0,5 1 4699 9397.4 9373.7 18747.4 0.1 122901 15.25 18184 0.0308 1 0.004 15 0.245605 2 4675 9350
2 2 0,5 1 4533 9065.4 9144,5 18289 OA 122901 14,88 17726 0.0301 0,004 15 0.23940.' 2 4612 9223,6
3 2 0.' 1 4722 9443 9395,3 18790,6 0:1 122901 15.29 18228 0.0309 0.004 0.24620.' 2 4674 9347.6
4 2 0:5 1 4760 9519.6 9481.2 18962,4 0.1 122901 15.43 18399 0.0312 1 0.004 0,24850,5 2 4721 9442.8

4 1-1 2 1 201 401,42 389.44 778.88 0:1 122901 0.63 215 0.0004 1 0.004 0.0292 189 377.46
1-2 2 0:5 1 393.1 382,86 765.72 122901 0.62 203 0.0003 0.004 15 0.00270:5 2 372.62
1.3 2 0,5 1 340.6 331.05 662.1 122901 0.54 99 0.0002 0.004 0.00130.5 2 322.04
2-1 2 0.' 1 462 923.36 94D.6 1881.32 122901 1.3 1318 0.0022 0.004 0.01780.' 2 479 957.96
2.2 2 0.' 1 328 656.52 670.59 1341.18 122901 1.09 77 0.0013 1 0.004 0.01052 342 684.66
2-3 2 1 687.5 689.7 1379.4 0.1 122901 1.12 51. 0.0014 1 0.004 0.01100:5 2 691.9
3.1 2 0.' 1 7846.4 8224 16448 122901 1338 15885 0.0269 0.004 -15 0.21460.' 2 8601.6
3-2 2 0.' 1 4132 8263.6 8261,2 16522,4 122901 13.44 15959 0.0271 0004 0.21560.5 2 4129 8258.
3-3 2 0.5 1 4035 8070,2 8140.6 16281,2 122901 13.25 15718 0,0267 0.004 0.21232 4106 8211
4-1 2 1 4881 9761,2 9927 19854 0.1 122901 16.15 19291 0,0327 1 0.004 0,26062 504. 10092,8
4.2 2 05 1 4704 9408 9398.6 18797.2 122901 15,29 1823 0,0309 1 0.004 15 0.246305 2 4695 9389.2
4-3 2 0.' 1 5308 10616.6 10565.4 21130.8 122901 17,19 2055 0.0349 0.004 15 0.27780.' 2 5257 10514.2
5-1 2 0.' 1 4927 9853.8 9990.4 19980,8 122901 16.26 1941S 0.0329 0004 15 0.26230.' 2 5064 10127
'-2 2 0.' 1 5136 10272,2 10115.1 20230.2 0:1 122901 16.46 19667 0,0334 0.004 0.26560.' 2 4979 9958
'-3 2 0.' 1 4553 9105.4 907. 18152 0.1 122901 14.7 17589 0.0298 1 0.004 15 0.23760.' 2 4523 9046.6
5-1 2 0.' 1 4959 9918.8 10077 20154 122901 16.40 19591 0.0332 0.004 15 0.26460.5 2 5-1'8 10235.2
6-2 2 0.5 1 4959 9917.4 9954,6 19929.2 122901 16.22 19366 0.0328 0.004 15 0.26160.5 2 500. 10011.8
6.3 2 1 5167 10333,6 10348.1 20696.2 0.1 122901 16.84 20133 0.0341 0.004 0.2719

2 5181 10362,6
7-1 2 0;5 1 9783.6 9912.4 19824.8 122901 16,13 19262 0.0327 1 0.004 0,26020.5 2 10041.2
7-2 2 0.5 1 5007 10014.8 10040.4 20080.8 122901 16.34 19518 0.0331 0.004 0.26360;5 2 5033 10066
7-3 2 0.' 1 5013 10025.2 10098.5 20197 122901 16.43 19634 0.0333 0.004 15 0.2652

0.' 2 5086 10171,8
'-1 2 0,5 1 4424 8848. 8832.6 17665.2 0.1 122901 14.37 17102 0.0290 0.004 0.2310

0:5 2 4408 8816.8
'-2 2 0.5 1 5172 10344 10445.2 20890.4 0;1 122901 17.00 20327 0.0345 1 0.004 0.27460.' 2 527' 10546.4
'-3 2 0,5 1 5241 10481.4 10421.1 20842.2 0,1 122901 16.96 20279 0.0344 1 0.004 15 0.2739

0.' 2 5180 10360.8

to
i

VI
1.



Assa Date

Test Chemical
9/27/2005 10 # Concentrations tested

Replicate
#4

to
¡:::
g.
CD

IZ
e-
o.~
Zo

Control Tvpe Portion Averaqe SO

Fuil activltv Beqinninq 0.2462 0.0015

Fuil activity End 0.2462 0.0191

Fuil activity Overall 0.2462 0.0111

Backqround Beqinninq 0.0006 0.000593877

Backqround End -0.0006 0.000505817

Backqround Overail 0.0000 0.000803132

Positive Beqinninq 0.1532 0.0027

Positive End 0.1480 0.0095

Positive Overail 0.1506 0.0064

Neoative Bealnninq 0.2425 0.0044

Neoative End 0.2474 0.0016

Neoative Overall 0.2449 0.0039

ci0\o
00w..
--

to
i
0\o

Test Substance Level Replicate rtest substancel M Loartest substancel Activitv
4 1 1 1.00E-03 -3.00 0.0029
4 1 2 1.00E-03 -3.00 0.0027
4 1 3 1.00E-03 -3.00 0.0013
4 2 1 1.00E-04 -4.00 0.0178
4 2 2 1.00E-04 -4.00 0.0105
4 2 3 1.00E-04 -4.00 0.0110
4 3 1 1.00E-05 -5.00 0.2146
4 3 2 1.00E-05 -5.00 0.2156
4 3 3 1.00E-05 -5.00 0.2123
4 4 1 1.00E-06 -6.00 0.2606
4 4 2 1.00E-06 -6.00 0.2463
4 4 3 1.00E-06 -6.00 0.2778
4 5 1 1.00E-07 -7.00 0.2623
4 5 2 1.00E-07 -7.00 0.2656
4 5 3 1.00E-07 -7.00 0.2376
4 6 1 1.00E-08 -8.00 0.2646
4 6 2 1.00E-08 -8.00 0.2616
4 6 3 1.00E-08 -8.00 0.2719
4 7 1 1.00E-09 -9.00 0.2602
4 7 2 1.00E-09 -9.00 0.2636
4 7 3 1.0E-09 -9.00 0.2652
4 8 1 1.00E-10 -10.00 0.2310
4 8 2 1.00E-10 -10.00 0.2746
4 8 3 1.00E-10 -10.00 0.2739

Microsome
8 type recombinant Microsome 10 Lot # 5 Technician 10 TO

Percent of control values
Log(test I Replicate

Level substancel I 1 I 2 I 3
1 -3.00 1.18 1.11 0.54
2 -4.00 7.23 4.27 4.48
3 -5.00 87.15 87.55 86.23
4 -6.00 105.83 100.03 112.84
5 -7.00 106.53 107.89 96.49
6 -8.00 107.48 106.24 110.45
7 -9.00 105.67 107.07 107.71
8 -10.00 93.82 111.52 111.25



Test # Concentrations

Assay Date 9/28/2005 Chemical ID 4 tested 8

Technician ID TD Replicate # 2 Microsome tyoe recombinai Microsome .I Lot#5

Aliquot #
1

2
3
4
5

Weight of
aliquot(g)

0.0197
0.0200
0.0198
0.0198
0.0198

DPM/Aliq.
21619
22947
22666
23552
23889

DPM/g
soh
1097386
1147350
1144747
1189495
1206515

Average DPM/g söln
SD
CV

1157099
42734

3.69

~Ci/g soln 0.521

CalCulation of actual concentration of nonradiölabeled ASDN in solution used to oreoare substrate solution:

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added
10.2

total Volume
(mL)

10

dilution
factor

100

10

(ASDN) in solution Üig/mL)
1020.00

10.20
1.02

Calculation of concentration nonradiolabeled ASDN in substrate solution

Tötal 9 substrate solution

Mass of dilution B used in substrate prep

Concentration of nonradiolabeled ASDN in .substrate soln.

9.6061 9

5.4283 9

0.576391 i.g/g

Calculation of Substrate Solution Specific Activity

1) Calculate ~g (3H)ASDN/g soln. = 0.00590 i.g/g soln.
~g/g soln.

a. ~iCi/g soln
b. Specific activity of (3H)ASDN (~Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.521
25300000

286,4

Formula=a/b'c

2) Calculate total ~g ASDN/g soln.

~ig ASDN/g soln.= ~g cold ASDN/g soln. + ~g (3H)ASDN/g soln.

0.576391 + 0.00590
0.582291 ~g ASDN/g soln.

3) Calculate Solution Specific Activity

= (~Ci/g soln.)/(~g ASDN/g soln.)
0.895 i.Ci/~g ASDN

569119 dpm/nmol

Battelle Study No. 0608317 B-61



Test # Concentrtions
Assay Date 9/28/2005 Chemical ID 4 tested

tt Technician
po ID TO Replicate # 2 Microsome type recombinant Microsome 10 Lot#5;:

Protem stock. (mg, Total volume of~~ Standards: 250 125 §Q ~ !Q á Q BSA) stock (mL) Proteinstöck..JD
0.451 0.280 0.128 0,066 0.027 0.014 0.000 25 100 11343-77\/ 0.489 0.286 0.134 0.070 0.026 0.013 0.000

S- 0.493 0.289 0.131 0.066 0,025 0.013 0.000~
Z Sam pies: QC 100 ~ Microsomes
:: 0.247 0.027 0.203

Cl 0.250 0.027 0.206
0\ 0.2010 Standard Final
00 concentration Volume. of volume ofW.. ~g/my" stock used:- ,. S.td mg Protein mg Protein A,. Äadj Curve.. .9. U=, 03 .¿?-CG IZ per~L Used Measured Oulput Variables Regression results

250 200 200 0.00025 200 0.0500 0.477 0.477 0.0479 m, b 0.104 -0,002
125 100 200 0.00013 200 0.0250 0.285 0.285 0,0279 sem. seb 0.005 0.001

50 200 1000 0.00005 200 0.0100 0.131 0.131 0.0118 r. sa, 0.989 0.002
25 100 1000 0.00003 200 0.0050 0.067 0.067 0.0051 F, df 367 4
10 40 1000 0.00001 200 0.0020 0.026 0.06 0.0008 SSre:i SSresid 0.002 0000

5 20 1000 0.00001 200 0.0010 0.013 0.013 -0.0005
Regression results are,:calculate,d'usin'g the function

Blank 0.000 r= 0.989 LINEST
m= 0.104
b= -0.002

tt mg protein ~L diluted Vol usome Final vol. Diluted mg protainJ¡ILi
0\ A,w A,dl. measured uSOMES prep. (~L) usomes (~L) Prep. average mg/¡.L mg/mLN

QC 100 0.247 0.247 0.024 200 1 1 0.000 0.000 0.120
QC 100 0.250 0.250 0.024 200 1 1 0.000
QC 100
QC 10 0.027 0.027 0.001 200 0.000 0.000 0.005
QC 10 0027 0.027 0.001 200 0,000
QC 10

Microsomes 0.203 0.203 0.019 200 80 4800 0.006 0.006 5.803
Microsomes 0.206 0.206 0.020 200 80 4800 0.006
Microsomes 0.201 0.201 0019 200 80 4800 0.006
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Technician
10

Test
Assay Date 09/28/2005 ChemicallD

# Concentrations
4 tested

Standards:

Samples:

C1
0\o
00w-
--

Standard
concentration

(J)mL)

Final
volume of

SId
Volume of

stock used mg Protein
per~L

0.00025
0.0013
0.00005
0.00003
0.00001
0.00001

to
i
0\
W

8

¡il Standard
Used
200
200

200
200
200
200

A..mg Protein
Measured

0.0500
0.0250
0.0100
O. 0050

0.0020
0.0010

0.477
0.285
0.131
0.067
0.026
0.013

A,dj Curve
Output
,0.0415
0.0246

0.0109
0.0053
0.0017
0.0005

0.088
0.003
0,996
773

0.000

Regression results
-'.001
0.000
0.001

3
0.000

Variables
m,b

sem, seb

r", sa,
F.df

S$'~g, SST1~

0.477
0.285

0,131
0.067
0.026
0.013

Regression'results' are calculated using the function
L1NEST

mg protein ¡.L dilut!3d Vol usonie Final 1101. Diluted mg protein/~L

Amw A,~. measured ~SOMES prep. (I'L) usOmes (~L) Prep. average mgl¡iL mg/mL

QC 100 0.247 0.247 0.021 200 0.000 0,000 0.106
QC 100 0.250 0.250 0.021 200 0.000
QC 100
OC 10 0.027 0.027 0.002 200 0.000 0.000 0.009
QC 10 0.027 0.027 0.002 200 0.000
OC10

Microsomes 0.203 0.203 0.017 200 0.005 0.005 5.200
Microsomes 0.206 0.206 0.018 200 0.005
Microsornes 0.201 0.201 0.017 200 0.005

Blank 0.000 r'= 0.996
0.088
-'.001

m=
ti
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Chemical
9/28/2005 tD

2

# Conæntrations
4 tested

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused

mL total volume
NA dilution factor

630 total dilution factor

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

to
i
0'.t

5.199761
0:008254

Micro$ome
8 type recombina Microsome ID Lol.#,s

Test Chemical Concentrations

Level Final ConcentratiOn (M)
1 1.00E-03
2 1.00E-04
3 5.00E-O,s
4 2.s0E-05
5 1.00E-OS
6 1.00E-06
7 1.00E-07
8 1.00E-08

Technic:.iiin JD TD
Replicate

#



Ass Oat T~st CtJm~llD 4 "COntraliolU lested B Mie'olirr type r~rrìnant Micosome 10 TechiiioinlOLot.i5 TO Repitell

to
po::
~~
C/
8"
p.'-
Z
~
a
0\o
00w..
--

Sample 10 Ca!cu/:Ie DPM inaqueoUlpooii 31'e¡'.e~tractiori Calculate'KtumOVl/f C;ilcu;ie lImol i-~Oformed

I
V,""
diluted

Volumi.orsi~rate T""iq~.~"od..., I mio~mes ArciiaSa'adivy(limolNomnsllota soh.tionuSeiissylub lo~;iI:OPMiniisSY iub Migrori(BBCgrouri I.sedìn;iss;iyFirial'¡prteilinlri:ubtkn esLrgen.romedlSamplerype RepliCate/Level vOIIJ(mL) Ali Vok.me(mL) Aliq.. DPM!~liqOPMimL AveOPMlmL iolal QPM (mL) (¡n~ial) 'icorwe'sloiloprcl Tubu) iv.ol JH~O formed lu~(mL) aSs3y(mgIiL)lime'(mir) prQleírJmÌlFull ~c:"."controi , 2 0.' I 636, 1261.5 126B4,9 2539.8 0.' 115710 21:93 '53'" 0.04 , 0;00 i5 0.3S1
0.' , "39 12678.2

, 2 0,5 , ,.. 11967.4 1039.2 24078:il 0,' 115710 20;81 2oØ12 0_04 1 D."" " 0,34
0.5 , 60 12111

, , 0,5 , '96 11971 11926.4 2352.8 0.1 115710 20.61 23767 0.0418 I o;~ i5 0_33715
0,5 , 50" l1B8i.a

, , 0,' , 5455 10910;2 10856:7 21717_4 0,' 115710 16,77 21651 0.038 I 0.00 i5 0.3013
0.' 2 54'" 1087;2

6ilclrroundconltol , 2 0.5 , " 33:06 31;4 52,8 oi 115710 o:ci ~ a.OQ 1 0."' i5 a,oo
05 2 i5 29.74

, 2 0;5 , " 35;2 35.22 70,4. 0,1 1'15710 O~06 , a,OQ , 0.00 i5 0,001
0.5 2 " 35,42

, , a,5 , 19 37;2 "ai 70.02 0.' 115710 0.06 . a.OQ , 0,"" '5 Q,CO1 I0.' 2 16 32.82. , D.S I " 26.56 30,72 61.44 0' 115710 a.05 ~ aOQ , 0.00 15 -o.Q('l
0;5 2 " 3i;a8

Fosiiveeontrl , 2 0.5 , :lB3 SS62 '''' """ 0:1 115710 11'QS 12756 0024 I 0,00 15 0.r8120.5 2 31" 5265.8
2 2 05 , 3150 S317.8 6289.1 12576.2 0.1 115710 10,87 1251'2 0;022 I 0.00 15 Dins0' 2 3130 626.4
, 2 0.' , 'JI 521.6 6222.7 .12il,4 0.' 115710 10.76 ,m5 0:0218 ; I 0:00 15 0.1-57

0:5 2 :i 51113.8
, , 0.5 , 2716 "', 547.8 10015.6 c.~ 115710 5'1 107.: 0,018-9 I a,,, 15 0.152605 2 26' _.,

N iiveCCnlioJ , , 0:5 , 50' 10121,6 10245,5 """ a., 115110 17.71 2Q 0.035 , 0."" '5 0:26
0.5 2 5185 1039;4

2 2 0,' I 5'57 10313 1057.1 21014:2 c., 115710 1'8.16 09d8 0,03 , 0,004 '5 0.293
0,' 2 53' 10701.2

3 2 0.5 , 5J 10nt 10675.1 21350:2 aJ 115710 HL45 21284 0,0374 , 0;00 IS 0.301
0,5 2 S3 1069.2

, 2 0:5 , 5274' 105,8 1059.4 211368 0,1 115710 18.27 21073 00070 , 000 '5 0.291
05 2 52 '05, ,-, 2 0.5 , 58 115,12 I03!!7 20.~4 0.1 115710 0.18 '" a.OO , 0:00 15 0.0020
0.5 2 .. 91,02

1.2 , 0.5 , '04 "" 171.1 34,02 0.1 115710 0,'30 '" 0:D0 , 0:004 15 000
a5 2 58 t36.02

I_J 2 0.5 , 77 is.tea 148.66 297.72 0,1 115710 0.26 '" a.c, , 0;00 15 0:00
0.5 2 71 t42.a-

,-, 2 a.5 , J3 676.02 620.3 1240:6 0.1 11571.0 1.07 1174 0.'X1 I O;() 15 0,0167
a.5 , "" "'"

'-2 2 0.5 , 207 4,4.85 412-.5 824.9 0.1 115710 0;71 759 0.0013 I 0.00 i5 0:0108,. , 20 410.0""
'-3 2 0,' , ", 43.62 "'62 66.24 0.' 115710 0,75 8C 0:0014 , 0.00 15 0.0114

05 2 ", 430.2
~, 2 a.5 , 66 1333.3è 1307.1 26142 0' 115710 2:25 25 0;1)045 1 a."' 15 a,"'

0.5 2 93 126!t06
~2 2 0,5 , 50 1212.5 1213.42 2426,84 0' 115710 2ia "'iI 0:0041 i a.,, 15 O.03

05 2 60 1214,34
~, 2 0.5 , 51'. 11S7.204 1160.08 23.16 01 115710 ,'" ,. 0:00 , 0."' 15 .0.0326

0:5 2 58 117292
'-, , 0,5 , ~ -463 4lf3 82 0.1 115710 7:11 81.60 0,0143 , I a.OO 15 O.USB

0,5 , 20n 4143 I
'-, 2 a.5 , '59 398.2 ~927,2 7854.4 0,1 115710 5.,79 716 0,OL37 I 0.004 '5 OJ 105 

0,5 2 '93 3874,2
'-, , 0.5 , 1921 J82Jl 3041 "" a, 115710 6:5o 7616 0.0134 , 0'.004 15 0.1081a5 2 '92 38.4
5'1 2 0.5 1 4419 "" 8S.6 17731.2 0.1 115710 15,32 17665 0.0:310 , 0."" 15 a2S7

0.' 2 4447 88SJ_2
$, , 0.5 , 4242 "".2 85;7 17101.4 0:1 115710 14.78 17035 0.02 , 0.,, 15 02418

0.5 2 "' 8617;2
$3 , 0.5 , ".. 8398.6 as24.1 17048;2 0' 115710 14.73 "'" 0.0298 , 0;00 '5 0:2410

a.5 , '32 ...6
6-, 2 0.5 , "" 11702.2 ll49.à 22.6 0' 115710 iga7 =7 0.043 , a.,, 15 0.3254

0.5 I 2 S8 1129',4
6-2 2 0,5 , 5'&8 10376.6 1052,8 2108.6 oi 115710 18.22 21019 0.036 , 0.00 15 0,29

a.5 2 53' iC709
6-, , 0.' , 5558 11115,2 1123,9 22459,8 a, 115710 19.42 22"" a._ , 0.00 15 0:3180

0.5 2 "77 1.3:5
", , 0.' , 5'" 103.(; 1039.5 207g5 0.' 115710 17.97 2072 0.0J , 0.00 15 0,29

0.' , 5199 10397:4
7-2 2 0,5 , 582 ".. 11871.9 :n743.8 0' IlSil0 20,52 23678 0.0.16 , 0"" 15 0;33

0.' , 60 12079;S
7~ 2 0.5 I 5262 10524.6 10534;8 2106:5 0' 115710 111.21 21003 "' , a.,, 15 0.291

a.' 2 5273 '05
6-, , 0.5 , 5701 11401 11372.7 22745.~ oi 115710 '9.56 226" 0.0398 , 0.00 '5 0.3219

0.' 2 56n 1134.4
6-, 2 0.5 1 5108 10216.6 1-01,6 20ee:l2 oi 115710 18.:3 '2797 0.365 1 0.00 '5 0.292

0:5 , 53" 105.6
6- , a,5 , 57 1144.8 n392.5 227as 0.1 115710 19_69 2219 O:03S , a.,, 15 0.3224

a.5 2 56 113352

to
,
0\
Vl



Assa Oate

Test Chemical
9/28/2005 10 # Concentratipns tested 2

to~;:
(1-
(D
r/
S-

~
Z
~
CJ0\o
00w..
--

Control Tvpe Portion Average SO

Full activity Seainnina 0.3500 0.0130

Full activity End 0.3224 0.0214

Full activity Overall 0,3362 0.0215

Background Seoinnino 0.0000 7.66727E-05

Background End 0.0000 8.61063E-05

Background Overall 0.0000 6.6964E-05

Positive Beainnina 0.1794 0.0025

Positive End 0.1641 0.0164

Positive Overall 0.1718 0.0130

Neaative SeaiMina 0.2935 0.0053

Negative End 0.3005 0,0021

Negative Overall 0.2971 0.0052

to
i
0\
0\

Test Substance Level Replicate (test substance) M Log(test substancel Activttv
4 1 1 1.00E-03 -3.00 0.0020
4 1 2 1.00E-03 -3.00 0.0039
4 1 3 1.00E-03 -3.00 0.0033
4 2 1 1.00E-04 -4.00 0.0157
4 2 2 1.00E-04 -4.00 0.0108
4 2 3 1.00E-04 -4.00 0.0114
4 3 1 5.00E-05 -4.30 0.0350
4 3 2 5.00E-05 -4.30 0.0335
4 3 3 5.00E-05 -4.30 0.0325
4 4 1 2.50E-05 -4.50 0.1158
4 4 2 2.50E-05 -4.60 0.1105
4 4 3 2.50E-05 -4.60 0.1081
4 5 1 1.00E-05 -5.00 0.2507
4 5 2 1.00E"05 -5.00 0,2418
4 5 3 1.00E-05 -5.00 0.2410
4 6 1 1.00E-05 -5.00 0.3254
4 5 2 1.00E-05 -5.00 0.2983
4 5 3 1.00E-05 -5.00 0.3180
4 7 1 1.00E-07 -7.00 0.2942
4 7 2 1.00E-07 -7.00 0.3360
4 7 3 1.00E-07 -7.00 0.2981
4 8 1 1.00E-08 -8.00 0.3219
4 8 2 1.00E-08 -8.00 0.2952
4 8 3 100E-08 -8.00 0.3224

Microsome
8 type recpmbinant Micrpspme 10 Lot # 5 Technician i 0 TO

Percent of controlvaJiies
Lag(test Reolicate

Levei substanc~l 1 2 3
1 -3,00 0.59 1.17 0.98
2 -4.00 4.95 3.20 3.39
3 -4.30 10.70 9.97 9.5.8
4 -4,60 34A5 32.88 32.15
5 -5.00 74.57 71.91 71.69
6 -5.00 95.79 88.73 94.58
7 -7.00 87.51 99.95 88.57
8 -8.00 95.74 87.79 95.91

Replicate
#



Assay Date

Technician ID

Test
9/29/2005 ChemicallD

# Concentrations
4 tested 8

TO Replicate # Lot#53 Microsome tvoe recombinar Microsome ID

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0198
0.0198
0.0197
0.0201
0.0199

DPM/Aliq.
23443
23157
24176
25497
25354

DPM/g
soln.

1183990
1169545
1227208
1268$07
1274070

Average DPM/g soln
SD
CV

1224664
47598

3.89

/-Ci/g soln 0.552

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

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added
10.2

total volume
(mL)

10

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

1020.00
10.20
1.02

100
10

Calculation of concentration nonradiolabeled ASDN in substrate solution
Total 9 .substratesolution

Mass of dilution B used in substrate prep
Concentration of nOnradiolabeled ASDN in substrate soln.

9.595 9

5A 129 9

0.57542 /-9/g

Calculation of Substrate Solution Specific Activity

1) Calculate /-g (3HlASDN/gsoln. = 0.00624 /-g/g soln.
/-g/g soln.

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

0.552
25300000

286.4

Formula=a/b*c

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

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

0.575420 + 0.00624
0.581665 /-g ASDN/g soln.

3) Calculate Solution Specific Activity

= (/-Ci/g soln.)/(/-g ASDN/g soln.)
0.948 /-Ci//-g ASDN

603000 dpm/nmol

Battelle Study No. G6083 1 7 B-67



Test # Gon,centrations
Assay Date 9129/2005 Chem icall D tested

to Technician

ii ID TO Replicate # Microsbm e tyee recombinant Microsome ID Lot # 5
:= Protein stock (mg Total volume of
g. Standards: 250 125 .§ g§ 1Q § Q BSA) stock (mL) Protein stock tD(; 0.469 0.282 0.126 0.067 0.031 0.013 0.000 25 100 11343;77
(/ 0.467 0.277 0.133 0,071 0.030 0.017 0.000
S- 0.478 0.283 0.134 0,068 0.029 0.018 0.000
p.~
Z Samples: Q. DC 10 Microsomes
:: 0.245 0.035 0,206

c. 0.245 0.033 0,209

0\ 0.2050 Standard Final
00 concentration Volume of volume ofW.. p"gfmL) stock used Std mg Protein mg. Protein A,w A.dl Curve
-- /.A ¿e: 03 2?-a; Mê per ~L Used Measured Output Variables Re,gresslCin results

250 200 200 0.00025 200 0.0500 0,471 0,471 0.:0480 m. b 0.107 -0.002
125 100 200 0,00013 200 0.0250 0.280 0.280 0,0277 sem,seb 0,005 0.001

50 200 1000 0,00005 200 0,0100 0,131 0.131 0.0118 ~, 5e, 0,990 0.002
25 100 1000 0.00003 200 0,0050 0.06B 0.068 0.0051 F. df 409 4
10 40 1000 0.00001 200 0.0020 0.030 0.030 0,0010 sSr&g,SSriisid 0,002 0.000

5 20 1000 0,00001 200 0.0010 0.016 0.016 -0.0005
Regression results are calculated using the function

Blank 0,00 ~= 0.990 L1NEST
m= 0.107
b= -0,002

to mg protein ~L diluted Vol usome Final vol. Diluted mg proteinf~L
i

AaCiJ. measured ~SOMES prep, (~L) usomes (~L) Prep. average mg/iil mgfmL0\ A,w
00 DC 100 0.245 0,245 0,024 200 1 1 0.000 0.000 0.119

DC 100 0,245 0,245 0,024 200 1 1 0,000
DC 100
OC10 0.035 0,035 0,001 200 0.000 0.000 0,007
DC 10 0,033 0,033 0..001 200 0.000
DC 10

Microsomes 0.206 0.206 0,020 200 80 4800 0.006 0..06 5,943
Microsomes 0.209 0.209 0.020 200 80 4800 0.006
Mjcrosomes 0.205 0.205 0,020 200 80 4800 0.006



Test # Concentrations
ASsay Date 9/29/2005 Chemical 10 tested

to Teennician
Il ID TO Replicate # 3 M icrosom-etv-De recombinant Microsome 10 Lot# 5:: Proteinslock (mg Total volume ofg.
ro Standards: 250 125 .§ 6§ .1 § Q BSA) stock (mL) Protein stock ID

0.469 0.282 0.126 0.067 0.031 0.013 0.000 25 100 11343-77r. 0.467 0.277 0.133 0.071 0.030 0.017 0.000
8" 0.478 0.283 0.134 0.068 0.029 0.018 0.000

~
Z Samples: OC 100 OC 10 Mjcrosomes? 0.245 0.035 0.206

CJ 0.245 0.033 0.209
0\ 0.2050 Standard Final00
W concentration Volume of volume of.. ,L/mL) stock used SId mg Protein ~L Standard mg Protein A.w A. Curve-.

,;4 ¿E, 03- ¿è Db r. per ~L Used Measured Output Variables Regression -results
250 200 200 0.00025 200 0.0500 0.471 0.471 0,0419 m, b 0.091 -0.001
125 100 200 0,00013 200 0,0250 0.280 0.280 o 0245 sem. sep 0,003 0.000

50 200 1000 0.00005 200 0,0100 0.131 0.131 0.0110 ? sa, 0,996 0.001

25 100 1000 0.00003 200 0.0050 0.088 0.068 0.0052 F, df 753 3

10 40 1000 0.00001 200 0,0020 0,030 0.030 0.0018 SSreg"SSrrsM: 0.000 0.000
5 20 1000 0.00001 200 0,0010 0.016 0.D6 0.0005

Regression,resultsare' calculated using the 'function
Blank 0.000 r: 0,996 LlNEST

m= 0.091
b= -0.001

to
i mg protein ~L diluted Vol usome Final vol. Diluted mg protejn/~L0\1. A,w A,'i measured ~SOMES prep, (~L) usomes (~L) Prep. average mgJ~L mg/mL

QC 100 0.245 0.245 0.021 200 1 1 0.000 0,000 0,107
QC 100 0.245 0,245 0.021 200 1 1 0.000
QC 100
QC 10 0.035 0.035 0.002 200 0.00 0000 0.011
QC 10 0,033 0.033 0.002 200 0.000
QC10

Microsomes 0.208 0,208 0.018 200 80 4800 0.005 0,005 5,349
Microsomes 0.209 0.209 0.018 200 80 4800 0,005,
Microsomes 0,205 0,.205 0.018 200 80 4800 0.005



to
¡i;:
g.
ro
VJ
8"
p.
0.
Zo

Chemical
9/29/2005 I D 3

# Concentrations
4 tested

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution.A used
42 mL total volume

10.5 dilution factorc:
0\o
00w....

Dilution C (if applicable) mL microsome Dilution B ûsed

mL total volume
NA dilution factor

630 total dilution factor

5.348606
0.00849

Protein Concentration (stock microsomes. mg/mL):
Protein Concentration dilution added toassa ,m /mL:

to
i..o

Microsome
8 type recombina Microsme ID Lot # 5 Technician ID TD

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E:-03
2 1.00E-04
3 5.00E:-05
4 2.50E:-05
5 1.00E-05
6 1.00E:-06
7 1.00E:-07
8 1.00E-OB

Replicate
#



9asri TllstChernicllD 4 1fCtlneenlraliCinsleseda Miro~mety r~t:Otblnant Miomsome to Lotl5 Technml110 i:eplic;iell

ti
ÇO::
g.
(t
CI
S-o.~
Zo

Simple 10 C.¡leolale DPM in¡;queou~ por:ionanerulraelion Calcul'le.'l.tur7cwe: ClilclJlite:Jtll H2O'kimwd

Volume
áÎutlid

Volumeofiiul:!nte TolalDPMcorrtcledfor miciosme Ar~asac..itlnmoi
Nommall,,!al SQlutu~i1yjube totl:OPMinallayiub bakgrcund(Backgrond usad:inassy Fina lprinl in IncubátX eslrgeföOOmli

Sam¡¡letypé RepllcielLevtl voLime(mL) Alic Volume (mL) Aliq.# DPMlaliq DPMlmL AveOPMlmL TotalOPM (mL) (riiiial) ,"eorwersnicproduc Tube) l1mol'3~Oformed tu~(ml) assay (mgml) iime(ln) iioleirin
FullaC contror 1 2 0.5 1 6118 12235.6 12254.3 24508,6 0.1 12Z4ô 20.01 2., O,~ 1 0.00 " 0.3173

05 2 6137 12273
2 2 0.5 i 63' 12762.8 12&4.6 255.2 0.' 12246 20.517 25539 0'.0424 1 0.00 " 0.33"6

0' 2 641 12922,4
3 , 0.5 I 529 '05 105.7 21137.4 0.1 1224S 17.26 2091 0'.034 1 0.00 15 0.27

05 2 5m 10553;4
. 2 0.5 1 528 105.4 1053S.ir 2107l,6 0.1 122.. 17.21 '0925 0,0347 1 0,00 15 0212

0.5 2 5'" 10574
Bai;l(roUeoiioJ 1 , 0:5 1 38 75:3 71:n 143$4 0.1 12246 0.12 ~ 0.00 1 O.Ci 15 O':OO

0,5 2 34 68.24
2 , 0,5 1 " 55.12 59.13 118.26 0.1 122 0.1:0 -25 0,00 1 0.00 15 -0,00

0.5 2 32 63.1'-
3 2 0.5 I 17 33.04 4063 81.26 0.1 1'246 0.07 -a -0.001 1 0;00 15 .0.00

0.5 2 24 48,Z;
4 2 O~5 1 79 157.2 121:25 242;52 0,1 12246 0.20 .. 0,00 1 0.04 15 0,OOt3

0.5 2 43 85.5
PO$i\eçoliol , 2 0,5 1 0 6S4.8 655 13150 0,1 122.. 1,0.74 130 Q,021e 1 0,004 15 0,1693f-- 0.5 2 33 66:2

2 2 0.5 1 "' 6852;2 6866.6 13733:2 01 12246 11.21 1357 0:0225 1 0;00 15 0.1769
0.5 2 "' 6l81

3 2 05 , 29 5812.15 562.3 115S.e 0.1 12246 9$4 1153 0.0'191 1 0.004 15 O~ 1503
0:5 2 29 salL8

4 05 1 29 599:6 _.4 12O.6 0.1 12'24Q 9.87 11$4_ 0.õ1 1 0,00 15 0;1555
0.5 2 "" S0.2

N ~,IÍleConlrQI 1 2 0.5 1 5951 11902.6 11931 "" 0.' 12'46 19.48 23716 0.033 1 0.00 15 0.3088
0.5 2 598 1195.2

2 2 0.5- 1 58 11735:2 11700.9 23'.8 01 1246 19.11 25255 0.0J 1 0:00 15 0.308
I 0.5 2 58 1166.6

3 2 0.5 1 539 IOn9:2 108,7 21641,4 0\ 12246 17,67 2149 003 1 0:00 15 0.2799
0.5 2 541 1oa,i

4 2 0.5 1 5174 lCl.8 10339.9 2079:6 0.1 12246 16.89 2033 0.031 1 0.00 15 0.264
0.5 2 ,5166 1033,'

4 1-1 2 0.5 , 53 166,84 160.66 321.32 0.1 1246 0,26 175 0:003 1 0;00 15 OC0
0.5 2 n 15-.45

1-2 2 0.5 I 59 118.32 109.83 219.66 0.1 12246 OM 7J 0,001 1 0.00 15 0.0010
0.5 2 51 101,34

1_3 2 0.5 I 75 149:82 119.32 23.64 0.1 122 0:19 " 0,002 1 0:00 15 0.1)01'2
0.5 2 '" &1,82

2-1 2 0.5 1 21. 43794 4D.58 S0_16 0.1 '22.. 0.66 66 0:0011 I 0.00 15 0.00
0.5 2 186 371,22

2-2 2 0.5 1 201 4t1.05 36.71 n3.42 0..1 1-2246 0.63 '" 0_0010 , 0.00 15 0.00
f-- 0.5 2 186 372.36

2-3 2 0.5 1 228 455,56 44.65 693.3 01 12246 0:73 747 0,0012 1 0;004 15 0_007
0.5 2 21. 43.72

3-1 2 0.5 , 53 1071.2 1079,92 2159S4 .1 12246 1.76 "''' 000 1 0.00 15 0:0:
0.5 2 64 1086,64 -

3-2 2 0.5 I 781 1561.-52 1563_21 312642 0.1 12246 255 "'0 0;00 1 0,00 15 0:03
0.5 2 '" 156.9

3-, 2 0.5 I 765 156,3 1554.56 3109,12 0:1 122 2.0. "' O:D0 1 o.oc 15 0."'
0.5 2 no 153.82

4-, 2 0.5 1 '40 4815.4 48.' 9712.2 0.1 12246 7:93 95 0.0159 1 0.00 15 0.1246
0.5 2 24.. 04:S

4-2 2 0.5 1 2132 426:2 425.7 8S1,4 0.1 122.4 '.94 '355 0:0139 I 0,00 15 0.10S
0.5 2 2119 4237.2

4-, 2 0.5 1 2139 427:8 4311.3 562,6 0.1 122d6 7.04 8476 0,0141 , 0.00 15 0.1104
0.5 2 2'72 ""

5-1 , 0.5 1 439 678" as._3 17696 0.1 12246 14:45 1'55 0.0291 1 03))4 15 0:22
05 2 4456 6'11.2

5-2 , 0.5 1 .. &926.8 898_7 17977.. 0.1 1224ô 14.68 17631 O.O~ 1 000 15 0.23
0.5 2 '525 90.6

5-3 2 0.5 I 428' 85_6 66.5 17379 0.1 1246 14,19 11133 0_0286 1 0.00 15 0.2244
05 2 4407 as1':4

5-1 2 0.5 1 5512 1102.2 11252.7 22.4 OJ 12246 nl:3S 22359 0.0371 1 0.00 15 02912
0.5 2 5741 11482

5-, 2 0.5 I 5m 106.6 10612.3 21224:6 0.1 1224S 17.33 21078 0,0350 1 0.00 15 0:2745
0.5 , 529 105

5-3 2 0.5 I "" 5692.2 65.5 13313 01 12246 10,87 131Q7 0.021'8 , 0.00 15 0.1715
0.5 2 "10 O'

7-1 Z 0.5 1 5186 10371.8 1059:1.9 211'83.a o:~ 12246 17:30 210'7 0.03 1 0.00 15 0.2740
0.5 2 0.06 10812

7-2 2 0.5 1 52 IOS'" lC4.7 201.4 0.1 12246 17.13' 2025 0.034 1 0.00 15 0.2713
0.5 , 5212 10423.4

7-3 , 0.5 1 5513 11026.' i0915:2 21630.4 0,1 12246 17;63 2168.4 0.38 1 0:00 15 0:2824
0.5 2 54 I_

'.1 2 0.5 1 5796 11591,6 11814.2 2384 0:1 "2246 19.29 ,,., 0,03 1 0-,00 15 0:30
0.5 2 ro18 12036,8

5-2 2 0.5 I 59 11979.:2 11918_7 23837.4 0:1 1224S 19;46 91 0:0393 1 0,00 15 0._
0.5 2 592l 118S.2

5-, 2 0.5 1 6112 1222' 12157,9 24315.8 0,1 12246 19:86 24169 0.041 , 1 0.00 15 0.3147
0.5 2 60 1201.6 ,

CJ
0'o
00w-
--

ti
1---



t:ii..
~
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v:
e-
o.~
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Assa Date

Test Chemical
9/29/2005 I D 4 # Concentrations te$ted 3

Q
0'o
00w..
--

Control Type Portion Average SD

Full activity Beqinnino 0.3249 0.008

FuJi activity End 0.2729 0.0006

Full activity Overall 0.2989 0.0307

Background Beoinnino -0.0002 0.000232784

Background End 0.0002 0.001484921

Background Overall 0.0000 0..000898525

Positive Beoinnino 0.1731 0.0054

Positive End 0.1529 0.0037

Positve Overall 0.1630 0.0123

N.egative Beginnina 0.3058 0.0042

Negative End 0.2737 0.0089

Negative Overall 0.2897 0.0194

t:
i--N

Test Substance Level Replicate (test substance) M Logrte$t substance) Activity
4 1 1 1.00E-03 -3.00 0.0023
4 1 2 1.00E.03 -3.00 0.0010
4 1 3 1.00E-03 -3.00 0.0012
4 2 1 1.00E-04 -4.00 0.0086
4 2 2 1.00E-04 -4.00 0.0082
4 2 3 1.00E-04 -4.00 0.0097
4 3 1 5.00E-05 -4.30 0.0262
4 3 2 5.00E'05 -4.30 0.0388
4 3 3 5.00E-05 -4.30 0.0386
4 4 1 2.50E-05 -4.60 0.1246
4 4 2 2.50E-05 -4.60 0.1088
4 4 3 2.50E-05 -4.60 0.1104
4 5 1 1.00E-05 -5.00 0.2285
4 5 2 1.00E-05 -5.00 0.2322
4 5 3 1.00E-05 -5.00 0.2244
4 6 1 1.00E-06 -6.00 0.2912
4 6 2 1.00E-06 -6.00 0.2745
4 6 3 1.00E-06 -6.00 0.1715
4 7 1 1.00E-07 -7.00 0.2740
4 7 2 1.00E-07 -7.00 0.2713
4 7 3 LOOE-07 -7.00 0.2824
4 8 1 LOOE-08 -8.00 0.3058
4 8 2 1.00E-08 -8.00 0.3085
4 8 3 1.00E-08 -8.00 0.3147

Microsome
8 type recombinant Microsome ID Lot# 5 Technician ID TD

Percent of control values
Log¡test Reolicate

Level $ubstancel 1 ì 2 i 3
1 -3.00 0.76 0.32 0.40
2 -4.00 2.89 2.73 3.25
3 -4.30 8.77 12.98 12.91
4 -4.60 41.67 36.40 36.93
5 -5.00 76.46 7768 75m
6 -6.00 97.41 91.83 57.36
7 -7.00 91.65 90.7 94.47
8 -8.00 102.30 103.21 105.29

Replicate
#



Assay Date

Test
9/30/2005 ChemicallD

# Concentrations
5 tested

Technician 10 Replicate #TO

Aliquot #
1

2
3
4
5

DPM/Aliq.
23133
24600
25175
24852
23736

8

Microsome type recombinar Microsome 10 BD Gentes

DPM/g
soln
1168333
1223881
1246287
1224236
1198788

Average DPM/g soln
SO
CV

1212305
29780

2.46

¡.Ci/g soln 0.546

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

total volume
(mL)

10

dilution
factor

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

(ASDNI in solution (¡.g/mL)
1000.00

10.00
1.00

9

9
0.566377 ¡.g/g

1) Calculate ¡.g (3HJASDN/g soln. = 0.00618 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln

b. Specific activity of ¡3H1ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

0.546
25300000

286.4

¡.g ASDN/g soln;: ¡.g cold ASDN/g soln. + ¡.g (3HJASDN/g soln.

0.566377 + 0.00618
0.572559 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
0.954 ¡.Ci/¡.g ASDN

606408 dom/nmol

Battelle Study No. G6083 1 7 B-73



Test
Assay Dale 913012005 CherrlcallD

t: Technician

'" 10 TO Replicate #..
~ Standards: 250 125
(t 0.481 0.294
C/ 0.487 0.277
2 0.493 0279
p.~
Z Samples: QC 100 QC 10
~ 0.266 0.04
Cl 0.260 0.036
010 Standard Final
DO concentration Volume of volume ofW- (l/ml) stock used~ SId mg Protein-. /-' iE, 0:', l Z..G r:J per~l Used

250 200 200 0.00025 200
125 100 200 0.00013 200

50 200 1000 0.00005 200

25 100 1000 0.00003 200

10 40 1000 0.00001 200
5 20 1000 0.0001 200

Blank 0.000

§Q
0.133
0.137
0.127

Microsomes
0.217
0.223
0.216

t: mg proteini-. A.,. A.,¡. measured.t
QC 100 0.266 0.266 0.025
QC 100 0.260 0.260 0.025
QC 100
QC 10 0.040 0.040 0.002
QC 10 0.036 0.036 0.001
QC 10

Microsome,s 0.217 0.217 0.020
Microsomes 0.223 0.223 0.021
Microsornes 0.216 0.216 0.020

# Concentrations
5 tested

Microsome t e

g§ lQ
0.070 0.034
0.075 0.031
0.077 0.034

ri9 Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

r- 0.993
0.104
-0.002

m=
b=

recombinant

~
0.020
0.017
0.021

A,.

0.487
0.2B3

0.132
0.074
0.033
0.019

~L diluted Vol usome Final vol. Diluted
~soMES prep. (~L) usomes (~l)200 1 1200 1 1

200
200

200
200
200

80
80
80

4800
4800
4800

8

Micro'somelD

Q
0.000
0.000
0.000

ElD Gentest lot #5
Protein stock (mg Total volume of

ElSA) stock (mL)25 100

A." Curve
Output
0.0484
0.027.2

0.0114
0,0053
0.0011
-0.0004

0.487
0.283

0.132
0.074
0,033
0.019

mg protein/ul
Prep.

0.000
0.000

0,000
0.000

0.006
0.006
0.006

Variables
m,b

SSm,S6b;

r', se,
F, df

SS¡eSl¡SSr~

Protein slock 10.
11343-77

Regression results
0.104
0.004

0.993
598

0.002

-0.002
0:001

0.002
4

0.000

Regression results 'are calculated using the function
lINEST

average m9/~l mg/ml
0.000 0.125

0.006

0.00 0.008

6.137



Test
Assay Date 9130/2005 Chemical 10 

to Technician
~ 10 TO Replicate #
;:
g. Standards: 250 125
(D

0:481 0.294
en 0:487 0277~ '0:493 0~2790.'-
Z Sampies: .~ QÇ
S' 0:266' 0.040
c: 0.260 0.036
0\0 Standar Final00
W concentration Volume of volume of.. (JmL) stock used Std mg Protein f' Standard--

..,U; O~-¿Z..b fl per ~L Used
250 200 200 0.00025 200
125 100 200 0.00013 200

50 200 1000 0.00005 200
25 100 1000 0.00003 200
10 40' 1000 0.00001 200

5 20 1000 0.00001 200

Blank 0.000

# Concentrations
tested

e recombinant

8

Microsome 10

Q
0.000
0.000
0.000

0.487
0.283

0.132
0.074
0.033
0.019

80 Gentest Lot #5

ProteinSiock (mg Total volume of
8SA) stock (mL)25 100 Protein stock i D

11343_77

Microsome

SQ 2§ 1Q
0.133 0.070 0.034
0.137 0.075 0.031
0.127 0.077 0:034

Microsomes
0.217
0.223
0.216

mg Protein
Measured

0.0500
0.0250
0.0100
0.0050
0.0020
0.0010

r= 0.996
m= 0.091
b= -0.001

§.
0.020
0.017
0.021

A"w

0.487
0.283

0.132
0.074
0.033
0.019

A~dJ Curve
Output
0.0432
0.0246

0.0108
0.0055
0.0017
0.0004

SSreg, SSrcliid

Vanables
m.b 0,091

0.003

0.996
841

0.000

Regression results
-0.001
0.000

0.001
3

0.000

sem, seb

r. sa.
F. dt

Regression rasuns are calcUlated using 'the functon
lINEST

to
i mg protein ~L diluted Vol usome Final vol. Diluted mg protein/f'--

Vi Anw A.,i. measured ¡¡OMES prep. (~L) usomes (~L) Prep. average mgl~L mg/mL

QC 100 0;266 0266 0.023 200 1 1 0.00 0.000 0.114
QC 100 0.260 0260 0.022 200 1 1 0000
QC100
QC 100. 040 0.040 0.002 200 0.000 0.000 0.011
QC 100. 036 0.03 0,002 200 0.000
QC 10

Microson1s 217 0;217 0.019 200 80 4800 0.006 0.006 5.613
Microsomes 0.223 0.223 0.019 200 80 4800 0.006
Microsomes 0216 0.216 0.Q8 200 80 4800 0.006



Chemical
9/30/2005 ID

Replicate
#

# Concentrations
5 tested

Microsome
8 type recombinai Microsome ID BD Gentes Technician ID TD

to
¡i;:
2:
(l
cr
8'
p.'-
Z
!=

Q0\o
00w-
--

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E,04
2 1 .00 E~05

3 1.00E-06
4 2.50Ec07
5 1,00E-07
6 1.00E,08
7 1,00Ec09
8 1.00E-.10

5.613128
0.00891

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

to
i--
0\



Assa Date TestChemicallD TO Replicale#9/30/2005 8 Microsome type recombinant Microsome lD5 #Concentrationstested Technician IDBDGentestLot#5

to
p:::
~
CP
CI
S-

-Z
zo

SamplelD Cali:utale DPM in aqueous porton after extraction Calculale%tumover Calculate nmol -H20 formed

Volume
diluted

Volumeorsubslrale Total DPM correcled for microsomes Final (prolein! Aromataseactivily
Nomina/lolal solution used/assay total DPM in assay tube background (Background usedlnassay ¡nassay Incubation (nmolestrogenSamplelype ReplicateJevel volume (mL) AliqVolume(mL) Aliq.# DPWaliq DPM/mL Ave DPMlmL TotalDPM tube (mL) (initial) % conversion to product Tubes) nmolJHiOformed tube (mL) (mg/mL) lime (min) formedJmgprotein/min

Fullactivi control 1 2 0:5 1 11943.2 12058.1 24116.2 121231 19.89 24004 0.0396 0_004 0.2962
0:5 2 12173

2 2 0;5 1 12418.4 12405.4 24810.8 0;1 121231 20.47 24699 0.0407 0.004 0.3048
2 12392.4

3 2 1 12483.2 12472.2 24944.4 0:1 121231 20.58 24832 0.0409 1 0.004 0.3064
0:5 2 12461.2

4 2 0:5 1 12166.4 12416.7 24833.4 0:1 121231 20.48 24721 0.0408 1 0.004 0.3050
2 12667

Back round conlrol 1 2 1 59.44 59.52 119.04 01 121231 0.10 7 0.0000 0.004 15 0.0001
0.5 2 59.6

2 2 0.5 1 7716 78.89 157.78 121231 0.13 46 0.0001 0.04 15 0.0006
0.5 2 80.62

3 2 0.5 1 46,86 45.43 90.86 0,'1 121231 0.07 .21 0.0000 0,004 15 -0.0003
0.5 2 44

, 2 0.5 1 39.54 40.62 81.24 121231 0.07 .31 -0.0001 0004 15 -0,0004
0.5 2 21 41.7

Positivecontroi 1 2 0.5 1 3458 6916 6999,5 13999 121231 11.55 ~3887 0.0229 0.004 0.1713
0,5 2 3542 7083

2 2 0.5 1 3340 6679.6 6706.1 13412.2 121231 11.06 13300 0.0219 0.004 0.1641
0.5 2 3366 6732.6

3 2 0.5 1 3153 6306.8 6311.9 12623,8 0.1 121231 10.41 12512 0.0206 0.004 0.1544
05 2 3159 6317

4 2 0.5 1 3295 6589,8 6597.7 13195.4 0.1 121231 10.88 13083 0.0216 0.004 0.1614
2 3303 6605.6

Ne ative Control 1 2 1 5919 11837.8 120771 24154.2 0:1 121231 19.92 24042 0.0396 0.004 0.2967
2 6158 12316.4

2 2 1 6151 12301 12284 24568 0.1 121231 20.27 24456 0,0403 1 0.004 0.3018
2 6134 12267

3 2 1 58' 11687_2 11697.2 23394.4 0,1 121231 19.30 23282 0.0384 1 0.004 0.2873
0.5 2 5854 11707_2

, 2 0.5 1 5967 11933.8 11986.6 23973.2 0.1 121231 19.77 23861 0.0393 1 0.004 15 0.2944
05 2 6020 12039.4

5 1.1 2 0.5 1 629' 12597.6 12584.3 25168.6 121231 20,76 25056 0.0413 0.004 15 0,3092
0.5 2 6286 12571

1.2 2 as 1 6279 12557.8 12473.1 24946.2 OJ 121231 2056 2483 0,0410 1 0.004 0.3064
0.5 2 12388.4

1.3 2 0,5 1 12691 12639.4 25278.8 121231 20.85 25167 0.0415 0.004 15 0.3105
0.5 2 6294 12587.8

2-1 2 0.5 1 5674 11348,8 11549.2 23298.4 121231 19.22 23186 0.0382 1 0,004 15 0.2861
0.5 2 5975 11949.6

2-2 2 0.5 1 5740 11479.4 11730,5 23461 121231 19.35 23349 0.0385 0,004 0.2881
0.5 2 5991 11981.6

2-3 2 05 1 5911 11822.6 11858,3 23716.6 121231 19.56 23604 0.0389 0,004 15 0.2913
0.5 2 5947 11894

g3-1 2 0.5 1 6025 12050 12066.4 24132,8 121231 19.91 24021 0.0396 1 0.004 0.2964
0.5 2 601 12082.8

3-2 2 0.5 1 "49 11898 118657 23731.4 121231 19.58 23619 0.0389 0.004 0.2914
0.5 2 5917 11833.

I)
3-3 2 0.5 1 6952 11904 11853.3 23706.6 121231 19.55 23594 0.0389 0.004 02911

0.5 2 5901 11802,6
'-1 2 1 11685.4 11668.4 23336,8 121231 19.25 23225 0.0383 1 0.004 0.2866

2 11651.4
4-2 2 1 11706.4 11976.3 23952.6 0.1 121231 19.76 23840 0.0393 0.004 0.2942

2 12246.2
'-3 2 1 12590 12482.5 24965 0.1 121231 20.59 24853 0,0410 0.004 0.3067

0;5 2 12375
5-1 2 1 11185 11317.7 22635,4 0.1 121231 18.67 22523 0.0371 0.004 0.2779

2 11450.4
5.2 2 0:5 1 11404 11443.1 22886.2 0.1 121231 18.88 22774 0.0376 1 0.004 0.2810

0:5 2

II
114822

5.3 2 0.5 1 11802.2 11927.5 23855 0.1 121231 19.68 23743 0,0392 1 0.004 0,2930
0.5 2 12052.8

6-1 2 05 1 11891.6 12268.8 24537.6 0,1 121231 20,24 24425 0,0403 1 0.004 0.3014
0.5 2 12646

6.2 2 0.5 1 11933.2 11818.6 23637.2 0,1 121231 19.50 23525 0.0388 1 0.004 0.2903
0.5 2 11704

6-3 2 0.5 1 11978.2 11903.2 23806.4 121231 19.64 2369 0.0391 1 0.004 15 0,2924
0.5 2 11828.2

7-1 , 0.5 1 5500 11000.8 11196.6 22393,2 121231 18.47 22281 0.0367 0.004 " 0_2749
0.5 2 5696 11392.4

7-2 2 1 6066 12131.4 12149.3 242986 121231 20.04 24186 0.0399 0.004 15 0.2984
2 6084 12167.2

7.3 2 1 6056 12111 12163.5 24327 121231 20.07 24215 0.0399 0.004 15 0,2988
2 6108 12216

8-1 2 1 6271 12541 12783.8 25567.6 121231 21.09 25455 0.0420 0.004 15 0.3141
2 6513 13026,6

8-2 2 0.5 1 5893 11785,6 11858.3 23716.6 0.1 121231 19.56 23604 0.0389 0,004 0,2913
as 2 11931

6-3 2 05 1 12034.4 12093.2 24186.4 0.1 121231 19.95 24074 0.0397 0.004 0.2971
0.5 2 6076 12152

ci
0'o
00w-
--

to
i----



Assa Date

Test Chemical
9/30/2005 ID # Concentrations tested

Replicate
#5

t:
i:
:=
~
CP
if
S-o.~
Z
!=

c:
0'o
00
VJ,.
--

Control Tvoe Portion A veraa e SD

Full activitv Beainnina 0.3005 0.0061

Full activitv End 0.3057 0.0010

Full activitv Overall 0.3031 0.0047

Backqround Beainnina 0.0003 0.000338006

Backaround End -0.0003 8.39343E-05

Backaround Overall 0.0000 0.000423752

Positive Beqinnina 0.1677 0.0051

Positive End 0.1579 0.0050

Positive Overall 0.1628 0.0070

Neaative Beainnina 0.2992 0.0036

Neqative End 0.2908 0.0051

Neqative Overall 0.2950 0.0060

t:
i--

00

Test Substance Level Reol icate Itest substance 1 M Loaltest substancel Activitv
5 1 1 1.00E-04 -4.00 0.3092
5 1 2 1.00E-04 -4.00 0.3064
5 1 3 1.00E-04 -4.00 0.3105
5 2 1 1.00E-05 -5.00 0.2861
5 2 2 1.00E-05 -5.00 0.2881
5 2 3 1.00E-05 -5.00 0.2913
5 3 1 1.00E-06 -6.00 0.2964
5 3 2 1.00E-06 -6.00 0.2914
5 3 3 1.00E-06 -6.00 0.2911
5 4 1 2.50E-07 -6.60 0.2866
5 4 2 2.50E-07 -6.60 0.2942
5 4 3 2.50E-07 -6.60 0.3067
5 5 1 1.0E-07 -7.00 0.2779
5 5 2 1.00E-07 -7.00 0.2810
5 5 3 1.00E-07 -7.00 0.2930
5 6 1 1.00E-08 -8.00 0.3014
5 6 2 1.00E-08 -8.00 0.2903
5 6 3 1.00E-08 -8.00 0.2924
5 7 1 1.00E-09 -9.00 0.2749
5 7 2 1.00E-09 -9.00 0.2984
5 7 3 1.00E-09 -9.00 0.2988
5 8 1 1.00E-10 -10.00 0.3141
5 8 2 1.00E-10 -1000 0.2913
5 8 3 1.00E-10 -1000 0.2971

Microsome
8 type recombinant Microsome ID BD Gentest Lo Technician ID TD

Percent of control values
Log(test Reolicate

Level substancel I 1 I 2 I 3
1 -4.00 102.00 101.10 102.45
2 -5.00 94.39 95.05 96.09
3 -6.00 97.79 96.15 96.05
4 -6.60 94.55 97.05 101.18
5 -7.00 91.69 92.71 96.66
6 -8.00 99.44 95.77 96.46
7 -9.00 90.71 98.46 98.58
8 -10.00 103.63 96.09 98.01



Assay Date

Technician 10

Aliquot #
1

2
3

4
5

Test
10/3/2005 ChemicallD

# Concentrations
5 tested 8

TO Replicate # BD Gentes2 Microsome type recombinar Microsome 10

Weight of
aliquot (g) DPM/Aliq.

DPM/g
soln.
1094214
1125477
1132079
1133800
1151809

Average DPM/g soln
SO
CV

1127476
20998

1.86

22921

i.Ci/g soln 0.508

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

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
10.3

total volume

(mL)
10

dilution
fa ctor ¡ASDN) in solution (i.g/mL)

1030.00
10.30

1.03

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.

9.6534 9

5.4251 9

0.578848 i.g/g

Calculation of Substrate Solution Specific Activity

1) Calculate i.g eHlASDN/g soln. = 0.00575 i.g/g soln.
i.g/g soln.

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

0.508
25300000

286.4

Formula=a/b*c

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

~ig ASDN/g soln.= i.g cold ASDN/g soln. + i.g ¡3H)ASDN/g soln.

0.578848 + 0.00575
0.584597 i.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (i.Ci/g soln.)/(i.g ASDN/g soln.)
0.869 i.Ci/i.g ASDN

552362 dom/nmol

Battelle Study No. G6083 1 7 B-79



Test # Concen'trations
Assay Date 10/3/2005 ChemicallD tested

b: Technician
." ID TO Replicate # 2 M icrosom,e recombinant Mrcrbsonie fD BO Gentest Lot #5;: Protein slock(mg Total volume 01
ß Standards: 250 125 §. £S 1Q § Q BSA) stock (mL) Protein stock 10
(1 0.4B5 0.281 0.125 0.069 0,027 0.013 0.000 25 100 1134377\f OAB3 0.286 0.130 0.069 0.024 0.015 0.000
e- 0.483 0.2BO 0.129 0.068 0.026 0.014 0.0000-~
Z Samples: QC 100 QC 10 Microsomes
!= 0.249 0.028 0.212

Q 0.253 0.030 0.209
0' 0,2090 Standard Final
00

concentration Volume of volume of V-.. i.mL) stock used Std mg Protein mg Protein A,w A,'i Curve-.
'z7-£6 liØ/.- ¿F- 03 per ~L Us.ed Measured Oulput Variables R.egression results

250 200 200 0.00025 200 0.0500 0.484 0.484 O. 04B2 m, b 0.103 -0.002

125 100 200 0.00013 200 0.0250 0.283 0.283 0.0274 sem. S8b 0.005 0.001

50 200 1000 0.00005 200 0.0100 0.128 0.128 0.0115 r', se, 0.992 0.002

25 100 1000 O. 00003 200 0.. 0050 0.068 0.068 0.0053 F, dl 502 4

10 40 1000 0.00001 200 O. 0020 0.026 0.026 0.0009 SSrGSli,SSre.$id 0.002 0.000

5 20 1000 0.00001 200 0.0010 0.014 0.014 -a, 0003
Regre'ssjon results are calculated using the function

Blank 0.000 r'= 0.992 UNEST
m:: 0.103
b= -0.002

tp mg protein ~L diluted Vol usome Final vol. Diluted mg proteinluL
00

A,w A.. measured ~SOMES prep. luL) usomes (~L) Prep. average mgluL mg/mL0
OC ioa 0.249 0.249 0.024 200 1 1 0.000 0.000 0.121
QC 100 0.253 0.253 0.024 200 1 1 0.000
OC 100
QC 10 0.028 0.028 0.001 200 0.00 0.00 0.006
OC 10 0.030 0.030 0.001 200 0.000
OC10

Microsomes 0.212 0.212 0.020 200 80 4800 0.006 0.006 5.988
Microsomes 0.209 0.209 0.020 200 80 4800 0.006
Microsomes 0.209 0.209 0.020 200 80 4800 0.006



to
~--~
5'
r:
e-
o.
0.
Zo

Test
ssay Date 101312005 Chemic:IID

echnicìan
ID TD Replicate #

# Concentrations
5 tested

2 Microsom e e recombinant

8

Microsome ID

Q
0.000
0.000
0.000

0.484
0.283

0.128
0.068
0~026

0.014

SO Gentest Lot.#5

Protein stock (mg Total volume of
SSA) stock (mL)25 100

Ao.dj Curve
Output
0.0425
0.0245

0.0108
0.0054
0.0016
0.0006

Variables
m.b

sem. seb

r. sa,
F. df

SS!'g, SSni:¡id

Protein stock i D
1.1343,77

0.089
0.003

0.997
900

0.000

Regression results
-0.001
0.000

0.001
3

0.00

to
i

~L diluted Vol usome Final vol. Diluted00 mg protein mg proteinl~L..
A.w A.dj. measured ¡iOMES prep. (flL) usomes (I,L) Prep. average mgi~L mglmL

OC 100 0.249 0.249 0.022 200 1 1 0.000 0.000 0.109
OC 100 0.253 0.253 0.022 200 1 1 0.000
OC 100
QC 100. 028 0.08 0.002 200 0.000 0.000 0.010
QC 100. 030 0.030 0.002 200 0.000
QC10

Microsonis 212 0.212 0.018 200 80 4800 0.005 0.005 5.437
Microsomes 0.209 0.209 0.018 200 80 4800 0.005
Mícrosomes 0.209 0.209 0.018 200 80 4800 0.005

Standards: 2§
0.485
0.483
0.483

~
0.?81
Ö:Z85
0.280

Cì
0\a
00w..
--

Samples: .OC100'. Qk
0.249 0.028.
0.253 0.030

Standard Final
concentration Volume of volume of

(imL) stock used Std mg Protein flL Standard
/ÍIL£ 1JH.7-o6 tW per ~L Used

250 200. 200 o 00025 200
125 100 200 0.00013 200
50 200 1000 0.00005 200
25 tOO 1000 0.00003 200
10 .40 1000 0.00001 200
5 20 1000 0.00001 200

Blank 0.000

~ z; 1Q
0.125 0.059 0.027
0.130 0.059 0.024
0.129 0.068 0.026

.Micrbsomes
0.212
0,209
Ö.209

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

r~ 0.997
m~ 0.089
b~ -0.001

2
0.013
0.015
0.014

Arow

0.484
0.283

0.128
0.068
0.026
0.014

Regression results are. carculate,d using the function
L1NEST



Assa Date

Chemical
10/3/2005 10 2

# Concentrations
5 tested

Microsome
8 type recombinai Microsome 10 BD Gentes Technician 10 TO

td~;:~
CD

CI
S-p.'-
Z
~
CJ0\o
00w..
--

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL totai volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 diiution factor

Dilution C (if applicable) mL microsome Diiution Bused

mL total volume
NA dilution factor

630 total dilution factor

Test Chemical Concentrations
Levei Final Concentration M

1 1.00E-04
2 1.00E05
3 r.OOE-06
4
5
6
7
8

5.437198
0.00863

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

td
i

00N

Replicate
#



Assa Date TestChemicallD1013/2005 5 #Concenirationstested 8 Microsome tye recombinant Microsome 10 Technician IDBDGentestLot#5 TO Replicate # 

ti
po;:
g.
(õ
en
e-
o.0.
Z
~
a
0'o
00w..
--

SamplelD Calculate DPM in aqueous portion after extaction Calculale% turnoiier Calculate nmol H20 formed

Volume
diluted

Volume or substrate Total DPM corrected for microsomes FinaIlprotein! AromataseactiiityNominaltolal solutionusedfassay tolalDPMin assay lube background (Background used in assay in assay Incubation (nmoleslrogenSamplelype ReplicatefLeiiel liolume(mL) AliqVolume(mL) Aliq.# DPMfaliq DPMfmL Ave DPM/mL TotalDPM tube (mL) (initial) % conversion to producl Tubes) nmol ~H2D formed lube (mL) (mgfmL) time (min) formedfmgproleinfminFullactiiiit control 1 2 0;5 1 .4 10069.4 20138.8 0.1 112748 17.86 19891 0,0360 1 0.004 0.27820.5 2 4
2 2 0,5 1 10275.9 20551.8 0..1 112748 18.23 20304 0.0368 1 0.004 0,28400~5 2
3 2 0.5 1 9256.8 18513.6 112748 16.42 18266 0.0331 0.004 15 0.25540.5 2
4 2 0.5 1 10212.5 20425 112748 18.12 20178 0.0365 0,004 0.28220.5 2 1

Back round control 1 2 0;5 1 202.29 404.58 0;1 112748 0.36 157 0.0003 0.004 0,00222
2 2 1 42 84,99 169.98 0.1 112748 0.15 -77 -0,0001 1 0.004 .0.00110.5 2
3 2 0.5 1 1 116.53 233.06 0.1 112748 0.21 -14 0.0000 0.004 15 .0.00020,5 2 128.62
4 2 0.5 1 87.64 90.82 181,64 112748 0.16 -66 .0.0001 0.004 15 .0.00090.5 2 47 94

Posilivecontrol 1 2 0.5 1 2888 5776.4 5824.1 11648,2 112748 10.33 11401 0.0206 0.004 15 0.15940.5 2 2936 58718
2 2 0;5 1 2989 5978.6 6041.7 12083.4 112748 10.72 11836 0.0214 1 0.004 0.16550,5 2 3052 6104,8
3 2 0.5 1 2770 5539,8 5467.5 10935 0.1 112748 9.70 10688 0.0193 1 0.004 0,14950:5 2 266 5395.2
4 2 0.5 1 2912 5824.6 5883.5 11767 0.1 112748 10.44 11520 0.0209 0,004 15 0,16110.5 2 2971 5942.4

Ne atiiieControl 1 2 0.5 1 5211 10422.6 104122 20824.4 112748 18.47 20577 0.0373 0.004 15 0.28780.5 2 5201 10401.8
2 2 0.5 1 4596 9191.8 9118,2 18236.4 112748 16,17 17989 0.0326 0.004 15 0.25160.5 2 4522 9044.6
3 2 0.5 1 4688 9376.2 9332 18664 0;1 112748 16.55 18417 0,0333 0.004 0.25760:5 2 464 9287.8
4 2 0:5 1 5069 10137.8 10135.4 20270.8 0:1 112748 17.98 20023 00363 1 0.004 0,28000.5 2 5067 10133

5 1-1 2 0.5 1 10489.2 10591.5 21183 0:1 112748 18.79 20936 0.0379 0,004 15 0,29280.5 2 106f3.8
1-2 2 0.5 1 10828.2 10793 21586 0;1 112748 19.15 21339 0.0386 0,004 15 0.29840.5 2 5379 10757.8
1-3 2 0.5 1 5218 10436 10421.8 20843.6 112748 18.49 20596 0.0373 0.004 0.2880

0.5 2 5204 10407.6
2-1 2 0.5 1 5327 10653.4 10674.4 21348.8 0.1 112748 18.94 21101 00382 1 0.004 15 0.29510;5 2 5346 10695.4
2-2 2 0:5 1 535 10729,2 10827.8 21655.6 0.1 112748 19.21 21408 0,0388 1 0.004 0.29940.5 2 5463 10926.4
2-3 2 0.5 1 534 10688 10878.8 21757.6 112748 19.30 21510 0,0389 0.004 15 0.30080.5 2 5535 11069.6
3-1 2 0.5 1 11259 11153.3 22-306.6 112748 19.78 22059 0.0399 0.004 15 0.30850.5 2 11047.6
3-2 2 0.5 1 10179 10234.3 20468,6 112748 18.15 20221 0.0366 0.004 0.28280.5 2 5145 10289.6
3-' 2 0.5 1 5489 10977 11017 22034 112748 19.54 21787 0,0394 0.004 0.30470.5 2 5529 11057
4-1 2 1 5536 110728 11044.9 22089.8 0.1 112748 19.59 21842 0,0395 1 0.004 0.3055

2 5509 11017
4-2 2 0.5 1 4793 9586 9564,2 19128.4 0.1 112748 16.97 18881 0.0342 1 0.004 0.2640

0.5 2 4771 9542.4
4-3 2 05 1 5099 10197.6 101992 20398.4 01 112748 18.09 20151 0.0365 1 0.004 15 0.2818

0.5 2 5100 10200,8
5-1 2 0.5 1 5222 10444.6 10500.7 21001.4 112748 18,63 20754 0.0376 0.004 0.2902

0.5 2 5278 10556.8
5-2 2 0.5 1 530 10680.6 10613,9 21227,8 112748 18.83 20980 0.0380 0.004 15 0.2934

0.5 2 5274 10547.2
5-3 2 0.5 1 5390 10780.4 10784.2 21568.4 0.1 112748 19.13 21321 0.0386 0.004 0.2982

0;5 2 5394 10788
6-1 2 1 5063 10165.4 10092.4 20184.8 0.1 112748 17.90 19937 0.0361 0.004 0.2788

2 5010 10019,4
6-2 2 0;5 1 5052 10104 10105.8 20211.6 0.1 112748 17.93 19964 0,0361 1 0.004 0,2792

0.5 2 5054 10107.6
6-3 2 0.5 1 5186 10372.8 10331 20662 112748 18.33 20415 0.0370 0.004 15 0.2855

0.' 2 5145 10289.2
7-1 2 0.5 1

I
9935.8 9928.5 19857 112748 17.61 19610 0.0355 0004 15 0.2742M 2 9921.2

7-2 2 1 11229 11200.4 22400.8 112748 19.87 22153 0.0401 0.004 0.3098
2 11171.8

7-' 2 0:5 1 97576 9700.3 19400.6 0.1 112748 17.21 19153 0.0347 1 0.004 15 0.2679
0.5 2 9543

8-1 2 0.5 1 10531 10531.5 21063 112748 18,68 20816 0.0377 1 0.004 15 0,2911
0:5 2 526.6 10532

6-2 2 1 5666 11331.2 11236.5 22473 112748 19.93 22226 0.0402 0.004 15 0.3108
2 5571 11141.8

6-3 2 1 4969 9937.4 9866 19732 112748 17.50 19485 0.0353 0,004 15 0.2725
0.5 2 4897 9794,6

ti
i

00
W



Assa Date

Test Chemical
101312005 ID 5 # Concentrations tested 2

b:
i'::
g.
CD

r.
S-o.~
Z
~
C)0\o
00w--.

Control fV Portion Averaae SD

Full activitv Bealnnina 0.2811 0.0041

Full activitv End 0.2688 0.0189

Full activitv Overall 0.2749 0.0132

Backaround Beainninn 0.0006 0.002319871

Backaround End -0.0006 0.000508473

Backaround Overall 0.0000 0.001515454

Positive Beainnina 0.1625 0.0043

Positive End 0.1553 0.0082

Positive Overall 0.1589 0.0068

Neaative Beainnina 0.2697 0.0256

Neaative End 0.2688 0.0159

Neaative Overall 0.2692 0.0174

b:
i

00.t

Test Substance Level Replicate ¡test substancel M Looftest substancel Activitv
5 1 1 1.00E-04 -4.00 0.2928
5 1 2 1.00E-04 -4.00 0.2984
5 1 3 1.00E-04 -4.00 0.2880
5 2 1 1.00E-05 -5.00 0.2951
5 2 2 1.00E-05 -5.00 0.2994
5 2 3 1.00E-05 -5.00 0.3008
5 3 1 1.00E-06 -6.00 0.3085
5 3 2 1.00E-06 -6.00 0.2828
5 3 3 1.00E-06 -6.00 0.3047
5 4 1 2.50E-07 -6.60 0.3055
5 4 2 2.50E-07 -6.60 0.2640
5 4 3 2.50E-07 -6.60 0.2818
5 5 1 1.00E-07 -7.00 0.2902
5 5 2 1.00E-07 -7.00 0.2934
5 5 3 1.00E-07 -7.00 0.2982
5 6 1 1.00E-08 -8.00 0.2788
5 6 2 1.00E-08 -8.00 0.2792
5 6 3 1.00E-08 -8.00 0.2855
5 7 1 1.00E-09 -9.00 0.2742
5 7 2 1.00E-09 -9.00 0.3098
5 7 3 1.00E-09 -9.00 0.2679
5 8 1 1.00E-10 -10.00 0.2911
5 8 2 1.00E-10 -10.00 0.3108
5 8 3 1.00E-10 -10.00 0.2725

Microsome
8 type recombinant Microsome ID BD Gentest Lo Technician ID TD

Percent of control values
Log(test Realicate

Level substancel r 1 ì 2 I 3
1 -4.00 106.49 108.54 104.76
2 -5.00 107.33 108.89 109.41
3 -6.00 112.20 102.86 110.82
4 -6.60 111.10 96.04 102.50
5 -7.00 105.57 106.72 108.45
6 -8.00 101.41 101.55 103.84
7 -9.00 99.74 112.68 97.42
8 -10.00 105.88 113.05 99.11

Replicate
#



Test # Concentrations
Assay Date 10/4/2005 Chemical ID 5 tested 8

TechniCian ID TD Replicate # 3 Microsome tvpe recombina Microsome ID Lot#5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0203
0.0200
0.0201
0.0203
0.0201

DPM/Aliq.
21568
22858
22416
23921
23726

DPM/g
soln

1062438
1142900
1115224
1178374
1180398

Average DPM/g soln
SD
CV

1135867
49136

4.33

¡.Ci/g spin 0512

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

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added
lOA

tDal Volume
(mL)

10

dilution
factor

100
10

(ASDNJ in solution ÜLg/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.

9.6019 9

5.4155 9

0.586563 ¡.g/g

Calculation of Substrate Solution Specific Activitv

1) Calculate ¡.g ¡3HlASDN/g soln. = 0.00579 ¡.g/g soln
¡.g/g soln.

a. ¡.Cilg soln
b. SpeCific activity of (3HlASDN (~iCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.512
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

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

0.586563 + 0.00579
0.592355 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
0.864 ¡.Ci/¡.g ASDN

549185 dpm/nmol

DBA-Rep3-BA T -WA417 - TK4 (10-04-2005 comp5)Recomb.xls; 3/22/2006;

Substrate Specific Activity 4:24 PM

Battelle Study No. G6083 1 7 B-85



Têst # Concentrations
Assay Date 1014/2005 Chemical 10 lested

to Technician
¡i 10 TO Repl¡cate,# 3 Microsome tVDe recombinant Microsome ID Lot #5 ;: Protein stock (mg Total volume 01~ Standards: 250 125 §. ~ lQ 2 Q BSA) stock (mL) Protein stock 10(t 0.469 0.279 0.127 0.066 0.027 0.014 0.000 25 100 lt343-77\/ 0.477 0.278 0.129 0.060 0.028 0.016 0.000
8" 0.480 0.276 0.125 0.063 0.023 0.015 0.0000.~
Z Samples: OC 100 OC to Microsomes
~ 0.242 0.031 0.212

a 0.237 0.029 0.202
0\ 0.2070 Standard Final
00 concentration Volume 01 volume ofW.. prg/mL) slack used Std mg Protein mg Protein A;w A.", Curve-- /A" L£ 3-22'00 W- per¡iL Used Measured Output Variables Regression results

250 200 200 0.00025 200 0.0500 0.475 0.475 0,0482 m, b 0.105 -0.002
125 100 200 0.00013 200 0.0250 0.278 0.278 0.0275 sem. seb 0.005 0.001
50 200 1000 0.00005 200 0.0100 0.127 0.127 0.0116 r", se, 0.992 0.002
25 100 1000 0.00003 200 0.0050 0.063 0.063 0.009 F, dl 512 4
10 40 1000 0.00001 200 0.0020 0.026 0.026 0.0010 sSie~' sSreiiid 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.015 0.D5 -0.0002

Regression results are calculated using the function
Blank 0.000 r"= 0.992 L1NEST

m= 0.105
b= -0.002

to
mg protein ilL diluted Volusome Final vol. Diluted mg proteinl¡iLi

00
Aaw A.'j measured uSOMES prep. (ilL) usomes (¡iL) Prep. average mg/IlL mglmL0\

QC 100 0.242 0.242 0.024 200 1 1 0.000 0.000 0.117
OC100 0.237 0.237 0.023 200 1 1 0.000
QC 100
QC 10 0.031 0.031 0.001 200 0,000 0.000 0.007
QC 10 0.029 0.029 0.001 200 0.000
OC 10

Microsome,s 0.212 0.212 0.021 200 80 4800 0.006 0.006 6.007
Microsomes 0.202 0.202 0.020 200 80 4800 0.006
Microsomes 0.207 0,207 0.020 200 80 4800 0.006



Test # Concentrations

Assay Dale 10/4/2005 ChemicallD tested 8

tt Technician

I" ID TO Replicate # 3 Microsome tVDe (ecom binaht Microsome 10 Lot#5

:: Protein stock (mg Total volume of

ß Standards: 250 125 2Q £§ 1Q § Q BSAl stock (mL). Protein slock ID

(1 0.469 0.279 0,127 0.066 0.027 0,014 0.000 25 100 11343-77

C/ 0.77 0.278 0,129 0.060 0.028 0.0.16 0.000

8' 0.480 0.276 0.125 0.063 0.023 0.015 0.000

~
Z Samples. QC 100 QC 10 Microsomes

~ 0.242 0.031 0.212

CJ
0,237 0.029 0.202

0\ 0.2070 Standard Final
00 concentration Volume of volume ofW.. ~/mL) stock used Std mg Protein ~L Standard mg Protein A,w A¡di Curve
--

IÙ ¿¡~., '! 22 f) Gl. per ~L Used Measu.red Output Variables Regression results

250 200 200 0.00025 200 0.0500 0.475 0.475 0,0426 m, b 0.091 -0,001

125 100 200 0.00013 200 0,0250 0.278 0.278 0.0246 sem,:s8b 0.003 0,000.

50 200 1000 0,00005 200 0,0100 0,127 0,127 0.Q09 t', se, 0.997 0.001

25 100 1000 0.0003 200 0.0050 0.063 0.063 0.0051 F. df 1019 3

10 40 1000 0,00001 200 0.0020 0.026 0,026 0.0017 SSt~g,SSre:¡id 0.000 0.000

5 20 1000 0,00001 200 0,0010 0,015 0.Q5 0.0007
Regression resuits'~are calculated using the function

Blank 0,000 t'= 0.997 L1NEST

m= 0.091
b= -0.001

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

00 A,w Addj. measured ~SOMES prep. (~L) usomes ("L) Prep. avera'ge mg/f.L mg/mL

--
QC 100 0,242 0.242 0.021 200 1 1 0.000 0,000 0.106

QC 100 0.237 0,237 0.021 200 1 1 0.000

QC 100
QC 10 0.031 0.031 0.002 200 0,000 0,000 0.010

QC 10 0.029 0,029 0,002 200 0,000

QC 10
Microsomes 0.212 0.212 0,0.19 200 80 4800 0.006 0.005 5.455

Microsomes 0.202 0.202 0,018 200 80 4800 0,005

Microsomes 0.207 0.207 0,018 200 80 4800 0.005



to
~;:~
(p
cz
s-o.~
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Chemical
10'4'2005 ID 3

Microsome Dilution Details

# Concentrations

5 tested
Microsome

8 type reGbmbirt$Micrósome 10 Lot #5

Dilution A 0.08 mL microsome Stock used
4.8 mL total voiume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factorÇi0\o
00
l;J-
--

Dilution C (if applicable) mL microsome Dilution Bused

mL total volume
NA dilution factor

630 total dilution factor

Test Cheniical Concehtratiöns
Level Final ConCéntration (M)

1 1.00Ec04
Z 1 ,OOE.05
3 1..00.E-06
4 2_50E~07
5 1.00E-07
6 1.00E-08
7 1.00E-09
8 1.00E-10

5.455479
0.008659

Protein Concentration (stock microsomes. mg'mL):
Protein Concentration dilution added to assa . m ImL :

to
i

00
00

Technician 10 TO
Replicate

#



Assa Date- Test Chei~IIO Repliclel'5 l,Corieiitinstested 8 Microsome ty rccbil\an'MiclO3I' 10, W42 TechliiciarilOLollS TO

tJ
po::~
~
IZ
S-o.~
Z
!=

CJ
0'o
00\...
--

S¡¡m~eIO CillculilteOf'M,ìnilCjlJeOllspor:ionilltereit~c\j¡i C¡ilclJai,oiIUfIlOVilr Cclcialenii Hiqfomecl

V'"~
d~uted

Volume-of$ub$lr.le Tói.IOPMcorredlllor miero$Ome$ Arom~a:~it(llmoi
Nominal total $OtiuseQassatub( iotal DPMii assay't\ baCkgióUnc(Bac¡jiOud. us¡n~~ Finil¡prcil'ri Incuti esLognformeåmgSamp~ t) RepliteIliVt!1 ~olurr(mll A1iqVolume(ml) Aliq.,~ DPM/aliq DPMlL A~eOF'ml TotaIO?M (ml) (ÏiîlÎIlI) 'lc:er:ionlopri;ii:i Tlbs) I\rilJH:lforin llibe(ml) :lsay(mgmt) iime(rr~n) l"oleirimn

Fulilctiv.control , , 0.5 I 5826 11652.2 1154.6 233.2 D.' 113567 20.51 23189 0.0. , 0.00 15 0,321
0'- , 58 t16Ji

, , 0.5 I 53S 1077S 107'.9 21441.8 0.1 11'3587 18_88 2133 0.038 1 D.OO 1S 0.291
0.5 2 53 106:8

3 2 0.5 1 522 104,8 lO4i.9 20015.8 0.1 113567 18,33 20712 0,03n 1 0:00 :15 0.20
0.5 , 5179 10357

4 , 0.5 1 485 9700,4 98,8 1965l;5 0.1 11357 17.33 19585 0.035 1 0.00 15 0.2746
0.5 , 499 99'

Back Dl.dcOtlQl , , 05 1 30 60.66 59.58 119.15 0.1 113587 0.10 15 O,OQ , 0:00 '5 0.002
0.' , 25 58.3

2 2 0:5 1 " 32.3- 3O.Q 6006 0.1 11357 0.05 .. -C0C1 1 0.00 15 -c:00
0.5 2 " 27.72

3 , 0.- 1 34 68:8 57,45 114,9 OJ 1'357 0.10 II MOO) , 0,004 15 0:001
0.5 , zi "1

4 2 0'- 1 '" 57.24 61.54 123:08 0.1 113587 0.11 19 0.00 , 0.00 15 MI(i3
D.- , 33 SS.64'

Poiil¡icortol , , 0.5 , 34' S91';6 5764.5 1.3529 0.1 l1JS7 11.91 13425 0:0244 , 0.00 15 O:1sa2
0.- , 33" 667.4

2 2 D.- , 3151 632,4 621 12520.2 0.1 1135/7 11.02 12416 0.022 , 0,00 15 0:1:741
0:5 , 3103 6't7:6

J 2 0.5 , 297 Sõ74:6 58.' 1\779 0.' 11.3557 10.37 11575 0;021.3 , 0.00 15 0.1637
0.5 , 292 59.4

. 2 0;5 , "'73 59.. 593.9 11679,6 0.1 11357 10.46 11776 0:0214 1 0.00 15 0:1651
0:5 , 29 593.8

Ne ~tiveConltoi , 2 0.5 , 58 116C:2 11819.6 239,2 D.' l1JS7 20,81 Zl 0.042 1 0,004 IS 0:32
0.5 2 "''' 120\

2 2 0'- 1 56 '13..8 11319.6 22.5 0.' 1\3587 HI.93 22 0.010 , 0.004 15 0.3159
0:5 2 561 11308

3 2 0.5 , 54 10876 1 C9~3 2189_-6 0.1 11357 19.27 21765 0.037 , 0.00 15 0.30
0,5 2 55 11012.6

4 2 0.5 1 .. 1097$ 109776 2195.6 0,1 1!3$7 19.33. 21651 0.0:3 1 0:00 IS 0,30
0.5 , 554 11048

5 1_' 2 0;5 1 57.. 11491.6 t16Q,1 23212:2 0.\ 113557 20.44 23108 0:0421 , 0.00 15 0.329
0.5 , 58

1-2 0.5 1 50 12015.5 240\ 0.1 113S7 21,16 2JS27 0.043 , tlOO 15 033
0,5 , 5S

1;J' 2 0.5 , 5926 11799.1 23598;2 0,.1 1'1357 20.78 234~ 0_00128 , 0,00 15 0.323
0'.5 2 5873

2:' , 0,5 , sn5 1140 22810 01 '1357, 20:oe WOO 0.0413 , 0_00 '5 0.3183
0.5 2 5630

2-2 2 0:5 1 5803 1-64,7 23291,4 0' if3587 20;5~ 23187 0.0422 1 0.00 15 0:325
0.5 , 5842

'-3 2 0,5 1 5492 l'09A 1106.9 133;8 0.' 113567 19,49 Z13O 0.0401 , 0.00 15 0;30
0.5 , 5575 11149.4

3-1 , 0.5 1 6160 1232.4 122ni 24S.2 0.1 11357 21.62 2_ 0._ , 0.00 15 0:3427
0.5 2 6117 122.8

,32 , 0.5 1 5"" 1159.6 1172.8 2349.5 01 11357 20.55 235 0.0425 , 0,00 15 0.3274
0.5 2 568 11,765

3-3 2 0.5 I 594 l1B9A 12025.1 '4051l' 0;1 11357 21.17 ".. 0.046 1 000 15 0.3357
05 , "'77 i 2153.'a 

4-' , 0.5 1 6O 12166:6 12122.3 24244,5 0.' 1135 21.34 241.40 0,04 , 0:004 '5 0.338
0.5 2 "',. 120n,6

4-2 , OS 1 5319 1C6.6 1051,3 21122,6 0.' 11357 18.60 2101.8 0:03 1 0.00 " 0.29
0.5 , 5242 ,04

4-3 2 0.5 , 5891 11762. 11752 23 0_1 ii3S 20.'" '34 0.0426 , 0,00 15 0'.3260
05 , 55' 117'1.6

~, 2 0.5 , 5251 10521.5 105.8 21081.6 0.1 11357 18.56 '''77 0,0382 , 0.00 '5 0.2941
0.5 , 52S 105

~2 2 0.5 1 ss 11160.6 11157.6 Zl7S.2 0.1 1135 19.70 'Wi 004 , 000 15 0.3122
0.5 2 567 11214.5

~3 2 0.5 1 574 11447 tl547 233.4 C.1 113587 20.33 "", 0.041!ì ~ 0.00 15 0.32
0.5 , 583 11S4.4

&-1 2 05 1 5841

¡
11561.9 23323,8 C.1 11357 20:53 23220 0:0423 1 0.00 15 0.3255

0.5 , 5821
&-2 2 0.5 1 55 110773 22154,5 0,1 113587 19.50 2205 0,042 1 0.00 15 0.3O1

0;5 , 553
&-3 2 0.5 1 55 11183:4 22. 0' 11357 19,69 ", 0:040 1 0:004 " 0,3121

0.5 2 "'
7-' 2 0.5 1 54 1'894,8 21769:i5 0.1 1'357 19,18 21685 0:0395 1 0,004 15 0.30

0.' 2 545
7-2 2 0.5 1 55 11nS.6 1172 23 0.1 11357 20.55 23346 O:C4 1 0.00 15 m323

0.5 2 58 lt67L4
7;J 2 0:5 1 58 1.670.4 11611.6 2323.2 0.1 11357 20.15 23119 Q,042f 1 0.00 15 0:3241

0.5 , m,
&-, , 0.5 I 5599 11138 2276 0.1 11357 19,61 22172 0,040 1 0:00 15 0,3100

0.5 , 5539
&-2 , 0.5 , .5375 10727.2 214SA 0.1 1135.7 '18.89 21350 0,038 1 O. 15 O;ig

0.5 2 5351
&- 2 0'- 1 5465 1 1085.9 21771.8 0' 11357 1917 21ô6 0,039 1 0.00 15 0.3037

05 sm 1 1.4

tJ
i

00
1.
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Assa. Date

Test Chemical
10/4/2005 ID 5 # .Concentrations tested

Replicate
#

Contr91 Type P9rti9n Average SD

Full activity BeQinninQ 0.3121 0.0184

Full activity End 0.2824 0.0112

Full activity Overall 0.2973 0.0211

Backgmund BeQinninQ -0.0002 0.000585828

Backgmund End 0.0002 8.10842E-05

Background Overall 0.0000 0.000416092

Positive BeQinninQ 0.1811 0.0100

Pösìtive End 0.1644 0.0010

Positive Overall 0.1727 0.0113

Negative Beoinnina 0.3229 0.0099

Negative End 0.3059 0.0006

Negaiive Overall 0.3144 0,0114

to
i
\0o

Test Substance Level Replicaie (test substance) M Lóartesl substance) Activity
5 1 1 1.00E-04 -4.00 0.3239
5 1 2 1.00E-04 -4.00 0,3354
5 1 3 1.00E-04 -4.00 0.3293
5 2 1 1.00E-05 -5.00 0.3183
5 2 2 1.00E-05 -5.00 0.3250
5 2 3 1.0E-05 -5.00 0.3088
5 3 1 1.00E-06 -6.00 0.3427
5 3 2 1.00E-06 -6.00 0.3274
5 3 3 1.0E-06 -6.00 0.3357
5 4 1 2.s0E-07 -6.60 0.3384
5 4 2 2.50E-07 -6.60 0.2946
5 4 3 2.50E-07 -6.60 0.3280
5 5 1 1.00E-07 -7.00 0.2941
5 5 2 1.00E-0? -7.00 0.3.122
5 5 3 1.00E_07 -7.00 0.3223
5 6 1 1.00E-08 -8.00 0.3255
5 6 2 1.00E-08 -8.00 0.3091
5 6 3 1.00E-08 -8.00 0.3121
5 7 1 1.00E-09 -9.00 0.3040
5 7 2 1.00E-09 -9.00 0.3273
5 7 3 1.00E-09 -9.00 0.3241
5 8 1 1.00E-l0 -10.00 0.3108
5 8 2 1.00E-l0 -10.00 0.2993
5. 8 3 1.00E-l0 -1000 0.3037

Microsome
8 type recombinant Microsame ID. Lot#5 Technici.ah I.D TD

Percent of control values
Log(test I Replicate

Level substancel 1 I 2 I 3

1 -4.00 108.97 112.83 110.79
2 -5.00 107.07 109.34 103.88
3 c6.00 115.30 110.14 112.92
4 -6.60 113.84 99.12 110.35
5 -7,00 98.92 105.02 108.41
6 -8.00 109.50 103,98 104.98
7 "9.00 102..26 110.09 109.02
8 -10.00 104.55 100.68 102.18



Assay Date

Technician 10

Test
8/5/2005 Chemical 10

# Concentrations
6 tested 8

Lot # 5

Aliquot #
1

2
3
4
5

1541970
59697

3.87

0.695

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

ASDN solution

Stock
Dilution A

Dilution B

TO Replicate # Microsome type recombinar Microsome 10

DPM/g
soln.
1443769
1532921
1556832
1592690
1583636

Average DPM/g soln
SO
CV

DPM/Aliq.
28731
30965
31448
31376
31356

¡.Ci/g soln

mg ASDN total volume
added

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

1050.00
10.50

1.05
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

1) Calculate ¡.g (3HJASDN/g soln. = 0.00786 ¡.g/g soln.
¡.g/g soln.

a. ¡.Cilg soln

b. Specific activity of (3HJASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.695
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

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

0.592226 + 0.00786
0.600089 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.157 ¡.Ci/¡.g ASDN

735925 dpm/nmol

Battelle Study No. G6083 1 7 B-91



Test # Concentrations
Assay Date 8/5/2005 ChemicallD 6 tested

Technician
ID TD Replicate # Microsome tVDe recombinant MicroSbm e I D Lol#5t: Prolein stock (mg Total yolume of~ Standards: 250 125 ~ ~ 1Q ~ Q as",) stock (mL) Protein stock ID;:

~ 0.520 0.307 0.137 0.073 0.032 0.021 0.000 25 100 11343-77
G 0.522 0.305 0.136 0.077 0.032 0.019 0.000

u: 0.521 0.304 0.133 0.073 0.031 0.019 0.000

e-
o.

Samples: OC 100 QC 10 Microsomes'-
Z 0.269 0.037 0.213

~ 0.270 0.037 0.214
0.216

c; Standard Final
0\ concentration Volume of volume ofa ~mL) stock used SId00 mg Protéin mg Prolein A,w A.dj Curvew .M. i£ OJ-i3-(J0 1)1 per ~L Used Measured Output Variables Regression results..
-- 250 200 200 0.00025 200 0.0500 0,521 0.521 0.0483 m,b 0.097 -0.002

125 100 200 0.00013 200 0.0250 0.305 0.305 0.0275 S8m. seb 0:004 0.001
50 200 1000 0.00005 200 0.0100 0.135 0.135 0.0111 r". sa, 0.993 0.002
25 100 1000 0.00003 200 0.0050 0.074 0.074 0.0052 F, df 589 4
10 40 1000 0.00001 200 0.0020 0.032 0.032 0.0011 SSreg.SSresi 0.002 0.000

5 20 1000 0.00001 200 0.0010 0.020 0.020 -0.0001
Regression results are calculated using, thefunctibn

Blank 0.000 r"= 0.993 L1NEST
m= 0.097
b= -0.002

t: mg protein ~L diluled Vol usome Final vol. Diluted mg proteinl~L

i A.. A." measured ~SOMES prep. (~L) usomes (~LI Prep. averagemglliL mg/mL\. OC 100 0.269 0.269 0.024 200 1 1 0.000 0.000 0.120N
OC 100 0.270 0.270 0.024 200 1 1 0.000
QC 100
QC 10 0.037 0.037 0.002 200 0.000 0.000 0.008
QC 10 0.037 0.037 0.002 200 O.ODO
QC 10

Microsomes 0.213 0.213 0.019 200 80 4800 0,005 0.006 5.607
Microsomes 0.214 0.214 0.019 200 80 4800 0DD
Microsomes 0.215 0.215 .0.019 200 80 4800 0.006



Test # C'oncentratiqns
Assay Date 8/512005 ChemlcallD tested

to T echnicjan

po ID TD Replicate # Microsome. type recombinant Microsome 10 LOI#5;:
Protein stOC (mg Total volume ofg.~ Standards: 250 125 §Q gQ 1Q § Q BSA) stock (mL) Protein stock 10 

0.520 0.307 0.137 0.073 0.032 0.021 0,000 25 100 11343"77r. 0.522 0.305 0.136 0.077 0.032 0.019 MOO
e- 0.521 0.304 0.133 0.073 0.031 0.019 0.000p.'-
Z Samples: QC 100 ll Microsomes
:: 0.269 0.037 0.213
ci 0.270 0.037 0.214
0' 0.2150 Standard Final00

concentration Volume of vQh.Jmé ofW- ýi/mL) stock used K Std mg Protein ~L Standard mg Protein A.w Adj Curve-- ,4-v /.£ 0'3-:23.0b 6 per ~L Used Measured Qutput Variables Regression'results
250 200 200 0.00025 200 0.0500 0.521 0.521 0.0429 m. b 0.084 -D.001
125 .100 200 0.00013 200 0.0250 0.305 0.305 0.0248 semi seb 0.002 0.000
50 200 1000 0.00005 200 0.0100 0.135 0.135 0.0 05 r", se, 0.999 0.000
25 100 1000 0.00003 200 0.0050 0.074 0.074 0.0053 F, df 230B 3
10 40 1000 0.00001 200 0.0020 0.032 0.032 0.0017 SSrQg,SSre.i1d 0.000 0.000

5 20 1000 0.00001 200 0.0010 0.020 0.020 0.0007
Regression results: are calculated LJsing the function

Blank 0.000 r"= 0.999 L1NEST
m= 0.084
b= -0.001

to
mg protein ~L diluted Vol usome Final vol. Diluted mg p'oteinl~Li

1.
A,w A.di: rtleasured ~SQMES prep.(~L) usomes (~L) Prep. average mg/~L mg/mLW

QC 100 0.269 0.215 0.022 200 1 1 0.000 0.000 0.109
QC 100 0.270 0.270 0:022 200 1 1 0.000
DC 100
QC 10 0.037 0.037 0.002 200 0.000 0.000 0.011
DC 10 0.037 0.037 0;002 200 0.000
DC 10

Microsomes 0.213 0.213 0.017 200 80 4800 0.005 0.005 5.130
MÎcrosomes 0.214 0.214 0.017 200 80 4800 0.005
Microsomes 0.215 0.215 0.017 200 80 4800 0.005



Assa Date

Chemical
8/5/2005 I D

to
¡i::
g.
5"
lf
S-o.
0.
Zo

# Concentrations

6 lested

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factorc.0\o
00l;..
--

Dilution C (if applicable) mL microsome Dilution Bused

mL total volume
NA dilution factor

630 lotal dilution factor

5.129848
0.008143

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

to
~
.¡

Microsome
8 type recombina Microsome 10 Lot # 5

Test Chemical Concentrations
Level Final Concentration 1M) 

1 1.00E-03
2 1.00E-04
3 LOOE-05
4 1.00E-06
5 1.00E-07
6 tOOE"08
7 1.00E-09
8 tOOE"10

Technician 10 TO
Replicate

#



Assa Dale TeslChemíellD Re~icate'6 Mìrosom TeehiiciainlC15 l Concenlnl!ionleii~ed recombnari! Microsome 10 TOOS LoU 5

to
po;:
g.
~
rJ
2
~
Z
::
c.
0\o
00w..-.

sampe 10 Cek:\JateIJPMin aqueous pol110na:icrcxlracticii CllkÄlaæ % turnver Calc.la!eM1IH~O .lorm

VOlum
dMtd

VOIIß,of,substriJc Total D?MCClêd for rrroSQmil k~laa(ivit(nr
Nomiliiltatal 5Ou1on,use¡ise.ylube lotaIO?Minas5avt\loc bagrori(Biikground i=Îlassay FimillPii)ii lni:ubitiori 'lstg,enfodlmg

Sampl type RepiciRlevei velum. (rnL) Arq Volume imL) A-a.1! DPWaiq DPMlml AViD?MlmL TolalD?M (mL) iinitìal) 'lconveismiloprodu Tube) nmol~H20 wrmed tÎbe(mL) assay (rii) timi(rnii) proteirvmi
FuUaet control , , O.S i .." ''' 16937.6 33752 01 154197 21:97 "" 0:047 I 0.00 15 IJ.3743

IJ.5 , B5 1706.2
, , O.S I ß29 16S.6 1663.8 33307.6 0.1 154197 2ULO 33076 0."" 1 0:00 15 0."'

0,5 , 83

15719..E

, 2 O.S i t109 143.9 28761.8 0.1 154197 18.67 '85 0.038 1 0.00 15 1J.:176
OS 2 728

. 2 05 I 7= 1561:4 3136.8 0.1 154197 2tL34 31131 00423 1 0.00 15 1J:34
O.S , 786

Back 'Ølndeirilroi 1 , 0:5 I 63 \,26:46 116.74 237.48 0.1 154197 OAS S 00000 1 0,01 is 0.00\
05 2 .. 111.02

2 , 05 I 55 109:08 104.51 200:02 0.1 154197 0.14 .Zl 0.00 1 0.00 15 -0:00
O.S , 50 99.94

, , 05 I 56 \15,64 113,31 2Z.6Z 01 154197 0:15 ~ 0.00 1 0:00 15 ..,001
O.S 2 55 110.98

, , 05 , 63 125.72 127:47 25.94 0.1 154197 0.1- " 0.00 I 0,0Q i' 0:00
O.S 2 65 1'29,22

PosìNø(;onir"l I , O.S I 3ß 72,2 7245.9 1441.8 0.1 154197 9);0 ",. 0,094 1 0.00 15 0.\5&
._- 05 , ,. 721.6

2 2 O.S 1 387 77142 7740.'1 1S4,8 0.1 154197 10,04 15249 0:027 1 0.00 15 0:169
O.S 2 ,. 7766_6

, , O.S 1 "'" .., 844.7 16'.4 0.1 154197 11.01 1fn37 0.027 1 0."' 15 0..186
I O.S , 4242 84M

, , 0.5 I 4199 83.4 8396.4 16792.8 0.1 154197 10.89 1651 0.0Z , 0~00 15 0.1842
O.S 2 4197 ~:4

Ne atìøConlrr;1 I , .S 1 8Zl1 16561',4 163.5 32767 0:1 154197 21.25 ",35 0,042 1 0,00 15 0.36
O.S 2 8103 162:6

2 , O.S I 8172 163 1641.5.6 32831:6 01 154197 21.29 3260 0.04 1 0."' is 0.367
D.' 2 8244

, , 05 1 7784' 15718.5 31437 0.1 154197 20." 3120 0,044 I 0:00 15 0:~T.
0:5 2 "'"

, , 05 I 763 15= 3078 0.1 154197 19,90 3044 00414 1 0.00 15 0.337
0,5 2 n01

, i.' 2 O.S I '68 ,." sa12 0..1 154197 "" '" 0;00 1 0.00 " 0.001
O.S 2 17'

1.2 2 O.S I 168 374.55 74!tl 0.1 154197 0." 5H 0.007 1 0:00 15 0,00
0,5 2 1S

!-3 2 O.S i 1,76 34.72 597.44 01 154197 0." .. 0,00 I 0:00 15 0.002
O.S 2 17

'_1 2 O.S i .. 99:07 19S"U4 0.1 1$4197 1." 1752 0:00 1 o.OO 15 0:195
O.S , 49

,., 2 0.5 1 50 99.' 199:2 0:1 154197 i.'" 1767 0.0024 i 0:00 i' 0.0197
O.S 2 '"

,.. 2 O.S I 48 97106 m... 198.88 0,1 154197 I." 1753 0.004 1 0.004 15 0.0195
O.S , 507 1013:62

3-1 2 o.s 1 2828 S6.8 5675,2 1135.4 0.1 154197 ,.,. 11.118 0.0151 1 0;104 15 0.1237
O.S 2 ,- 562;6

3-, 2 O.S 1 2876 575.6 5732.3 11464:6 0.1 154197 ,.. 1'233 0;0153 1 000 15 0125
O.S , "' 5712,. 2 O.S 1 2e 5323.6 "" 10733.2 0.1 154197 6;96 1051 0.0\43 1 0:00 15 0,1168
O.S 2 -nOS 54.6

.., , O.S I ,,,, 129:6 129A 259_8 0,1 154197 16,as 25749 O_03SO 1 0.00 15 0,28
O.S , 64'" 129.2

"2 , O.S 1 65 13119.4 13153.7 .274 0:1 154197 1706 ,.75 0.354 1 0:00 15 0.291
OS 2 .. 13188

.., , .0.5 1 551 13161.8 130' 26124:6 0.; 154197 15.94 Z5' D032 i 0.00 15 0.2661
O.S , "" 129.8

5-1 , O.S i 768 1537.1"4 15216,3 302.6 D.! 154197 19;74 301 0.0410 i 0.00 15 O;~
C.S 2 751 1501.2

5-2 , O.S i mo t5557:8 1547fL9 3Qji 0;1 154197 '2.07 = .D.0417 1 0.00 15 0.3418
O.S 2 7"' 15396

5-, , o.s I 781 15781 1S6.J 31200.6 0.1 154197 20:23 309 0.1J421 1 0.00 'S 0_
O.S 2 n10 15419.6

5-1 2 " , 8'" 162.2 15167,.2 32334.' 0.1 15419' 20.97 321lr. O.IJ43 1 0,00 15 0.351
O.S 2 em 160,2

..2 2 O.S I 8015 100,¡ 16161.6 32323: 0:1 154197 20.96 3201 0:043 1 0.00 15 '0.350
O.S , 8147 ''''''

.., 2 O.S I 7811 1561.2 1550.9 31041.8 01 154197 20.13 3010 .1J419 1 0.00 15 0.3428
O.S 2 7710 15420.6

7-1 2 O.S 1 ''' 157.:2 15731 31-4 0.1 15-197 20.'" 31m 0.0424 1 0.00 ,. 0.3474-
O.S , 7.. 1573.8

,., 2 O.S , 7"" ~4726.6 \481,;3 29714_6 0.1 154197 1927 :23 0.041 1 0,00 15 0,3280
O.S 2 "'" 1497.8

,., 2 O.S 1 ,- 15692~6 ~554,J 310(_6 0.1 is.19.7 '2;14 '30~7 0.0419 1 0:00 15 0,3425
O.S 2 7618 1S356

'.1 , 0~5 1 7B14 1567.0\ 15733.1 31462 0:1 154197 20,.1'1 "". O,1)24 , 0:00 15 0,347$
O.S , 791.9 158.6

.., 2 O.S 1 "00 15n9.2 15641.5 3.1283 0.1 154197 ZO.ZL 31051 0.0422 1 0:00 15 0.3'
O.S , ns, 155.6

5-, 2 O.S i "68 1591 1S9IJl9 31607.8 01 154197 20.63 31576 0."" 1 'O.Cl 15 0.351'3
O.S , 7938 15875:13

to
i
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Assa Date

Test Chemical
8/5/2005 I D # Concentrations tested

Replicate
#

Control Type Portion Average SD

Full actvity Beainnino 0.3711 0.0045

Full activity End 0.3320 0.0203

Full activit Overall 0..3516 0.0256

Background Beainnina -0.0001 0.000223888

Background End 0.0001 0.000222787

Background Overall 0.0000 0.000214317

Positive Beainnina 0.1641 0.0078

Positive End 0.1852 0.0014

Positive Overall 0.1747 0.0130

Negative Beoinnino 0.3623 0.0005

Negative End 0.3429 0.0060

Negative Overall 0.3526 0.0117

to
~
0\

Test Substance Level Replicate ltest substance) M Logltest substance) Actvity
6 1 1 1.00E-03 -3.00 0.0051
6 1 2 1.00E-03 -3.00 0.0058
6 1 3 1.00E-03 -3.00 0.0052
6 2 1 1.00E-04 --.00 0.0195
6 2 2 1.00E_04 -4.00 0..0197
6 2 3 1.00E-04 -4.00 0.0195
6 3 1 1.00E-05 -5.00 0.1237
6 3 2 1.00E-05 -5.00 0.1250
6 3 3 1.00E-05 -5.00 0.116.8
6 4 1 1.00E-06 -6.00 0.2865
6 4 2 1.00E-06 -6.00 0.2901
6 4 3 1.00E-06 -6.00 0.2881
6 5 1 1.00E-07 -7.00 0.3360
6 5 2 1.00E-07 -7.00 0.3418
6 5 3 1.00E-07 -7.00 0.3445
6 6 1 1.00E-08 -8.00 0.3571
6 6 2 1.00E-08 -8.00 0.3570
6 6 3 1.00E-08 -8.00 0.3428
6 7 1 1.00E-09 -9.00 0.3474
6 7 2 1.00E-09 -9.00 0.3280
6 7 3 1.00E-09 -9.00 0.3428
6 8 1 1.00E-l0 -10.00 0.3475
6 8 2 1.00E-l0 -10.00 0.3455
6 8 3 1.00E-l0 -10 00 0.3513

Microsome
8 type recmbinant Microsome i D Lot # 5 Technician ID TD

Percent of control values
Logrtest Reciicate

Level substance! I 1 r 2 T 3

1 -3.00 1.44 1.64 1.47
2 -4:00 5.54 5.59 5.55
3 -5.00 35.18 35.55 33.23
4 -6.00 81.48 82.52 81.94
5 -7.00 95.57 97.22 98.00
6 -8.00 101.59 101.55 97;50
7 -9;00 98.83 93.30 97.52
8 ,10.00 98.84 98.26 99.92



Assay Date

Technician 10

Test
8/8/2005 ChemicallD

# Concentrations
6 tested 8

TO Replicate # 2 Microsome type recombinar Microsome 10 Lot # 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0201
0.0197
0.0197
0.0196
0.0196

DPM/g
soln.
1323433
1414518
1501066
1588673
1617296

Average DPM/g soln
SO
CV

1488997
121963

8.19

flCi/g soln 0.671

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
10.7

total volume
(mL)

10

dilution
factor iASDNJ in solution (flg/mL)

1070.00
10.70

1.07

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 Activity

9.594 9

5.4289 9

0.605475 fl9/9

1) Calculate fl9 i3HJASDN/g soln. = 0.00759 fl9/9 soln
fl9/9 soln.

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

2) Calculate total fl9 ASDN/g soln

Formula=a/b*c

0.671
25300000

286.4

fl9 ASDN/g soln.= fl9 cold ASDN/g soln + fl9 i3HJASDN/g soln.

0.605475 + 0.00759
0.613067 fl9 ASDN/g soln.

3) Calculate Solution Specific Activity

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

695599 dom/nmol

Battelle Study No. G608317 B-97
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Standard
concentration

(p/mL)

l 250¡. 125
../ 50

I.h~~25
l- - 10

5

t;
i
\0
00

Technician"
10

TeS1

ssay Date 08/08/2005 ChemicallD 8

Standards:

Samples:

Volume of
stock used

Final
volume of

SId mg Protein
per~l

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

# Concentrations
6 lested

Protein stock 10

Used
200
200
200
200
200
200

mg Protein
Measured

0.0500
0.0250
0.0100
0.0050
0.0020
0.0010

A,. Curve

Output
0.0485
0,0271

0.0113
0.0053
0.0010
-D. 0002

Variables
rn, b

semi -seb

r. s.e,
F. df

sSrë, S$rc

A,'j

0.520
0.298

0.134
0.072
0.027
0.015

0,520
0.298

0.134
0.072
0.027
0.015

0:096
0.00
0.99
658

0.002

Regression results
-D.002
0.001

0.002
4

0.000

Blank r'= 0.994
0.096
-D.002

Regression results are calculated using the fundion
L1NEST0.00

m=
b=

m 9 protein IlLdiluted Vol usome Final vol. Diluted mg proteinJlll

A.. A.¡. measured IlSOMES prep. (Ill) usomes (~L) Prep. average mg/~l mglml
QC 100 0.261 0.261 0.024 200 0.000 0.000 0.118
QC 100 0.263 0.263 0.024 200 0.000
QC 100
QC 10 0.034 0.034 0.002 200 0.000 0.000 0,008
QC 10 0.034 0.034 0.002 200 0.000
QC 10

Microsomes 0.212 0.212 0.019 200 0.006 0.006 5.56
Microsomes 0.210 0.210 0.019 200 0.006
Microsomes 0.206 0.206 0.018 200 0.005



to
po--
~
(õ
CI
e-
p.~
Z
9
ci
0\o
00w..-.
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if, ¡"of,

("V

to
i
1.
1.

Standard
concentration

o/glmL)

~

Technician
ID

Test
Assay Date 08108/2005 ChemicallD

#' Con.centrations
6 tested

Standards:

Samples:

Volume of

stock used

Final
volume of

Std mg Protein
per~L

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

250
125

50

25
10

5

~L Standard

Used
200
200

200
200
200
200

mg Protain A. A,.
Measured

0.0500 0.520 0.520
0.0250 0.298 0.298

0.0100 0.134 0.134
0.0050 0.072 0.072
0.0020 0.027 0.027
0.0010 0.015 0.015

r- 0.997
m- 0.085
b- .0.001

Curve
Output
0.045
0.0246

0.0107
0.0055
0.0016
0.0006

Variables
m,p

semi seb

r, so,
F, df

SSreISSre:

0,085
0,003

0.997
946

0.000

Regression resulls
.0.001
0.000
0.001

3

0.000

Blank 0.000
Regression res,ults are calculated using the function

LINEST

mg protein i.Ldìluted Vol. usome Final vol. Diluted mg proteinl~L

A,w A... measured ~SOMES prep. (~L) usom es (~L) Prep average mg/~L mg/mL

QC 100 0.261 0.261 0.022 200 0.000 0.000 0.108
QC 100 0.263 0.263 0.022 200 0:000
QC 100
QC 10 0.034 0.034 0.002 200 0.000 0.000 0.011
QC 10 0.034 0.034 0,002 200 0.000
QC 10

Microsomes 0.212 0.212 0.017 200 0.005 0.005 5.132
Mìcro'somes 0.210 0.210 0.017 200 0.005
MitrD'som'es 0.206 0.206 0.017 200 0.005



Chemical
8/8/2005 ID 2

# Concentrations
6 tested

Microsome
8 type recombinai Microsome ID Lot # 5

to
po;:
~
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\/
8"0.~
Z
~
o0\o
00w,.
--

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
41 mL total volume

10.25 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused

mL total volume
NA dilution factor

615 total dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.00E'03
2 1.00E-04
3 1.00E~05
4 2.50E-06
5 1 :00E-06
6 1..o0Ec07
7
8

5.132042
0.008345

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

to
i,.oo

Technician ID TD
Replicate

#



AssavDate

to
i:..~
~
en
Z-0.~
Z
?
c.0\o
00w....

Sample tye
Full activit conirol

Back round control

Positve control

Ne ativeControl

to
i..o..

8/8/2005

Sample ID

ReplicateLevel
1

'-3

TestChemicallD

Nominal total
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

'-3

5-1

5-2

5-3

6-1

'-2

'-3

7-1

7-2

7-3

'-1

'-2

6 # Concentrations tested

Calculate DPM in aqueous porton after extraction

8 Microsome tye recombinant Microsome ID

AliqVolume(mL)
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
05
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
05
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
05
0.5
05
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

DPM/aiiq
7808
7819
.41
8198
7636
7551
7644
7.49

72
57
60
71
77
70
67

DPMlmL

154,16
140.94

134
119.78
8029.4
8009.2
7589.4
7491.6
8426.4
8138.4
8402.6
8292.4
16043

16287.6
15984.4
16473,8
15841,8

15772
15827,6
15907.6
412.02
368.66
364.46
357.4
352.4
358,16

1024.68
1074.96
1031.02

508 1015.46
503 1006,52
519 1037.7
291 5982.4
2939 5677

I ~l
6394 12787.8
6423 12646
6378 12755.6
6723 13445,6
6563. 13126
8041 16081.2
7642 15684.6
8125 16250
8181 16362.4
7630 15259.4
7624 15248
8108 16216.6
8034 16066.4
7725 15450.6
7809 15617.4
7899 15798,6

17901 15801

15340
15184

15528.8
15638

15424.2
7668 15336.4

3795
3746
4213

I
7992
8237
7921
7886
7914
7954
206
184
182
179
176
179.
512

Ave DPM/mL
15627.4

Total DPM
31254,8

16614.1 33228,2

15187.2 30374.4

15392.8 30785.6

128.24

130.79 261,58

147.55

126.89 253.78

8019.3 16038,6

7540.5

8282.4 16564.8

8347.5

16165.3 32330.6

16229.1 32458.2

15806.9 31613.8

15867.6 31735.2

390,34 780,68

360.95

355.3

1049.82 2099.64

1023.24 2046.48

1022.11 2044.22

5929.7 11859.4

6(' 12078

5912.1 11824.2

10913,4 21826.8

10879.1 21758.2

10645.5 21691

12883.4 25766,8

12800.8 25601.6

13285.8 26571.6

15682.9 31765,6

16306.2 32612.4

15253.7 30507.4

16142.5 32265

15534 31068

15799.8 31599.6

15262 30524

15583.4 31166.8

15380.3 30760,6

Volume of substrate
solutionuscd/assay

lube (mL)
0,1

256,48

295.1

15081

16695

721,9

710.6

Lot#5

CaJcuJate%turnover

tolal DPM ln assay lube
(initial)
148900

148900

0.1 148900

0;1 148900

0.1 148900

0.1 148900

0.1 148900

148900

148900

148900

0'1 148900

0:1 148900

148900

0.1 148900

0.1 148900

0,1 148900

148900

0.1 148900

0.1 148900

148900

0.1 148900

0.1 148900

0.1 148900

148900

148900

148900

0.1 148900

0.1 148900

148900

0:1 148900

0.1 148900

148900

0:1 148900

0.1 148900

148900

148900

0.1 148900

0.1 148900

148900

148900

Technician ID TD

Calculate nmol H20 formed

Total DPMcorrectedfor
background (Background

% conversion to product Tubes)
20.99 30988
22.32 32961
20.40 30108
20.68 30519
0.17 .10
0.18 -5
0.20 28
0.17 -13
10.77 15772
10.13 14814
11.12 16298
11.21 16428
21.71 32064
21.80 32191
21.23 31347
21.31 31468
0.52 514
0.48 455
0.48 444
1.41 1833
1.37 1780
1.37 1777
7.96 11593
8.11 11811
7.94 11557
14.66 21560
14.51 21491
14.57 21424
17.30 25500
17.19 25335
17.65 26305
21.33 31499
21.90 32346
20.49 30241
21.68 32018
20.87 30801
21.22 31333
20.50 30257
20.93 30900
20.66 30494

Replîcale#

nmoiJH20formed
0.0445

0.0460

0.0443

0.0450

0.0435

0.0444

0.0438

Volume
diluted

microsomes
usedil'assay

tube (mL)

0.0474

00433

0.0439

0.0000

0,0000

0.000

0.0000

0.0227

0.0213

0.0234

0,0236

0.0461

0.0463

0.0451

0,0452

0.0007

00007

0.0006

0.0026

0.0026

00026

0.0167

0.0170

0.0166 s0.0310

0.0309

0.0308

0.0367

0.0364

0.0378

0.0453

0.0465

0.0435

Final !proteinj
in assay
(mg/rrL)
0.004

1 0.004

1 0.004
1 0.004

1 0.004

1 0.004

1 0,004
1 0.004

1 0.004

Aromataseactivity
Incubation (nmolestrogen
time (min) formed/mg prolein/min
15 0.3559

0.004 15 0.3786
0.004 03458

0.004 15 0,3505
0,004 15 -0.0001

0.004 -0.0001

0.004 0,0003

0.004 15 -0.0001

0.004 0.1811

0.004 0.1701

0.1872

0.004 0.1887

0.004 0.3683

0.004 0.3697

0.3600

15 0.3614
0,004 0.0059

0,0052

0.004 15 0.0051
0.004 0.0211

0.004 0.0204

0.004 0.0204

0.004 0,1331

0.004 15 0.1357

0,004 0.1327

0.004 0.2476

0.004 0.2468

0.004 15 0.2461
0,004 15 0.2929
0.004 0.2910

15 0,3021
0004 15 0.3618

0.004 15 0.3715

0.3473

0,3677

0.004 15 0.3538
0.004 0.3599

0.3475

0.004 0.3549

0.004 15 0.3502



Assa Date

Test Chemical
8/8/2005 ID 6 # Concentrations tested 2

to
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Control Tvne Portion Averaqe SD

Full activitv Beqinninq 0.3672 0.0160

Full activitv End 0.3482 0.0033

Full activitv Overall 0.3577 0.0145

Backaround Beainnina -0.0001 4.14181E-05

Backaround End 0.0001 0.000335568

Backaround Overall 0.0000 0.000220337

Positive Beqinnina 0.1756 0.0078

Positive End 0.1879 0.0011

Positive Overall 0.1818 0.0084

Neaative Beainnina 0.3690 0.0010

Neaative End 0.3607 0.0010

Neaative Overall 0.3649 0.0048

t¡..oN

Test Substance Level Replicate nest substancel M Loqrtest substancel Activitv
6 1 1 1.00E-03 -3.00 0.0059
6 1 2 1.00E-03 -3.00 0.0052
6 1 3 1.00E-03 -3.00 0.0051
6 2 1 1.00E-04 -4.00 0.0211
6 2 2 1.00E-04 -4.00 0.0204
6 2 3 1.00E-04 -4.00 0.0204
6 3 1 1.0E-05 -5.00 0.1331
6 3 2 1.00E-05 -5.00 0.1357
6 3 3 1.00E-05 -5.00 0.1327
6 4 1 2.50E-06 -5.60 0.2476
6 4 2 2.50E-06 -5.60 0.2468
6 4 3 2.50E-06 -5.60 0.2461
6 5 1 1.00E-06 -6.00 0.2929
6 5 2 1.00E-06 -6.00 0.2910
6 5 3 1.00E-06 -6.00 0.3021
6 6 1 1.00E-07 -7.00 0.3618
6 6 2 1.00E-07 -7.00 0.3715
6 6 3 1.00E-07 -7.00 0.3473
6 7 1 1.00E-08 -8.00 0.3677
6 7 2 1.00E-08 -8.00 0.3538
6 7 3 1.00E-08 -8.00 0.3599
6 8 1 1.00E-09 -9.00 0.3475
6 8 2 1.00E-09 -9.00 0.3549
6 8 3 1.00E-09 -9.00 0.3502

Microsome
8 type recombinant Microsome ID Lot # 5 Technician ID TD

Percent of control values
Log (test Renlicate

Level substancel I 1 I 2 I 3

1 -3.00 1.65 1.46 1.43
2 -4.00 5.89 5.71 5.71
3 -5.00 37.22 37.92 37.11
4 -5.60 69.23 69.01 68.79
5 -6.00 81.88 81.35 84.46
6 -7.00 101.14 103.86 97.10
7 -8.00 102.81 98.90 100.61
8 -9.00 97.15 99.22 97.91

Replicate
#



Assay Date

Technician ID

Test
8/9/2005 ChemicallD

# Concentrations
6 tested

TD Replicate # 3 Microsome type recombinar Microsome ID Lot#5

8

Aliquot #
1

2
3
4
5

Weight of DPM/g
soln.
1685127
1645075
1577114
1463000
1319447

Average DPM/g soln
SD
CV

1537953
148351

9.65

¡iCi/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
10.3

total volume
(mL)

10

dilution
fa cto r (ASDNI in solution (¡ig/mL)

1030.00
10.30
1.03

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.

9.6131 9

5.4204 9

0.580771 ¡ig/g

Calculation of Substrate Solution Specific Activity

1) Calculate fig eHlASDN/g soln. = 0.00784 ¡ig/g soln.
flg/g soln.

a. ¡iCi/g soln

b. Specific activity of eHIASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

Formula=a/b*c

2) Calculate total fig ASDN/g soln.

0.693
25300000

286.4

fig ASDN/g soln.= ¡ig cold ASDN/g soln. + ¡ig (3HIASDN/g soln.

0.580771 + 0.00784
0.588614 ¡ig ASDN/g soln.

3) Calculate Solution Specific Activity

= (flCi/g soln.)/(fl9 ASDN/g soln.)
1.177 ¡iCi/¡ig ASDN

748317 dpm/nmol

Battelle Study No. G6083 17 B- 1 03



Tes.t #.Concentrations
Assay Date 8/912005 Chemical ID 6 tesled 8

to Technician
~ ID TD Replicate # 3 Microsome NDS recombinant Microsome 10 Lot # 5:: Protein slack (mg Total volume 01g.
cr Standards: 250 125 ~ ~ 1Q i¡ Q BSA) stock 1m L) Protein stock ID

0.524 0.313 0.136 0.062 0.020 0.009 0.000 25 100 11343' 77
u: 0.522 0.305 0.136 0.061 0.0.15 0.005 0.000
S- 0.519 0.303 0.133 0.065 0.016 0.005 0.000.~
Z Samples: ac 100 Q£ Mjcrosomes
~ 0.260 0.028 0.203

C1 0.261 0.026 0.194
0' 0.1960 Standard Final00

concentration Volume of volume 'ofW.. ýnglrnL) stock usad Std mg Protein mg Protein A. A,,¡ Curve-.
,. ;I.E 05-22.06 !f per~L Used Measured Output Variables Regression results

250 200 200 0.00025 200 0.0500 0.522 0.522 0.0479 m,b 0.093 -0.001

125 100 200 0.00013 200 0.0250 0.307 0.307 0.,0279 semi seb 0005 0.001

50 200 1000 0.00005 200 0.0100 0.135 0.135 0.0118 l-. sa, 0.990 0.002
25 100 1000 0.0003 200 0.0050 0.063 0.003 0.0050 F, dl 379 4

10 40 1000 0.00001 200 0.0020 0.017 0.017 0.0007 sSreSl' S5~sid 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.006 0.000 -0.0003

Regres$ionresults are calculated usingthefuriction
Blank 0.000 l-= 0.990 L1NEST

m= 0.093
b= _0.001

to
i.. rng protein ~L díluted Vol usome Final vol. Diluted rng proteinluL0

A.w A.'i. measured ~SOMES prep. (I,L) usomes (uLl Prep. average. mgf¡:L mg/mL.¡
ac 100 0.260 0.260 0.023 200 1 1 0,000 0.000 0.118
ac 100 0.261 0.261 0.024 200 1 1 0.00
ac 100
QC 10 0.028 0.028 0.002 200 0.000 0.000 0.008
QC 10 0.026 0.026 0.002 200 0.000
QC 10

Microsomes 0.203 0.203 0.018 200 80 4800 0.005 0.005 5.289
Microsomes 0.194 0.194 0.017 200 80 4800 0.005
Microsomes 0.196 0196 0.018 200 80 4800 0.005



Test # Concentrations
Assay Date 81912005 ChémicallD 6 tested 8

t; Technician
I" ID TD Replicate # 3 Microsome type recombinant Microsome ID Lot,#5;:

Protein stock (mg Total voiuméofg.
~ Standards: 2m il ~ 2§ 1Q Q Q BSA) stock (mL) Protein stock iD

CI 0524' 0.313 0.136 0.062 0.020 0.009 0.000 25 100 11343-77

S"
0,522 0.305 0.136 0.061 0.015 0.005 0.000

q ;0519 0,303 0:133 0.065 0.016 0.005 0.000

Z
Samples: QQ Q. Microsomes~

CJ
0:Ž60 Ö:OŽ8 0:Ž03
0.261 0.026 0.1940\ 0.1960

00 Standard Final
v. concentration Volume of volume of..
-- (!m L) stock used SId mg Protein ~L Standard mg Protein Am. Ä-dj Curve

;M,I"£O,-2Z-o¡ ~ per ~L Used Measured Output Variables Regression results
250 200 200 0.00025 200 0.0500 0.522 0.522 0.0416 m, b 0.079 0.000
125 100 200 0.00013 200 O. 0250 0.307 0.307 0.0246 semi seb 0.003 0.00
50 200 1000 0.00005 200 0.0100 0.135 0.135 0.0109 f,se, 0.996 0.001
25 100 1000 O. 00003 200 0.0050 0.063 0.063 0.0052 F, df ,828 3
10 40 1000 0.00001 200 0.0020 0.017 0.017 0.0016 s.sreg,SSre$ld 0.000 0.000
5 20 1000 0.00001 200 0.0010 0.006 0.00 0.0007

r~
Regression results are calculated using the functon

Blank 0.000 0.996 LlNEST
m~ 0.079
b~ 0.000

t;
I..0 mg protein ~L diluted Vol usome Finai vol. Diluted mg proteinl~L
Vi A.. A.dJ. measured ~SOMES prep. (I'L) usomes (I'L) Prep. average mg/~L mglmL

QC 100 0.260 0,260 0.021 200 1 1 0.000 0,000 0.104
QC 100 0.261 0.261 0.021 200 1 1 0.000
QC 100
QC 100. 028 0.028 0.002 200 0.000 0.000 0.012
QC 100. 026 0.026 0.002 200 0.000
QC 10

Microsorrs 203 0.203 0.016 200 80 4800 0.005 0.005 4.771
Microsomes 0;194 0.194 0.016 200 80 4800 0.005
Microsomes 0.196 0.196 0.016 200 80 4800 0.005



Assa Date

Chemical
8/9/2005 ID 3

# Concentrations

6 tested
Microsome

8 type recombinai Microsome ID Lot # 5

tJ
II--
g.
CD

r:
e-o.~
Z
!=
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0'o
00w..-.

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

Test Chemical Concentrations
Level Final Concentration (M)

1

2
3
4
5
6 1.00E-07
7 1.00E-08
8 1.00E-09

4.770837
0.007573

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

tJ
I..o
0'

Technician ID TD
Replicate

#



Assa Date Test Chemical 10 TO Replicale#8 Microsome type recombinant Microsome 10 Tedinician 108/912005 6 #Concentrationstested Lol#5

to
¡:
M-
M-

~
CD

IZ
S-o.'-
Z
::
ci0\o
00w..-.

Sample 10 Calcu~te DPM in aqueous portion after extraction Calculate%iurnover Calculate nmol H~O formed

Volume
diluted

Volumeofsubslrate TolalDPM¡;rrecled ror microsomes Final¡protelnl Äromatase activity
Nominal total soluiionused/assay total DPMin assay tube background (Background used In assay in assay Incubation (nmolestrogen

Sample type Replicaie/Level volume (mL) Aliq Volume (mL) Aliq.# DPMlallq DPMlmL Ave DPMfmL TotalDPM tube (mL) (initial) % conversion 10 product Tubes) nmol JH20 rormed tube (mL) (mglmL) time (min) formedfmgprotein/min
Full activit control 1 2 0.5 1 8089 161772 16198.4 32396.8 153795 21.06 32139 0.04': 0.004 15 0.3781

0.5 2 8110 16219.6
2 2 0,5 1 8151 16301.2 16128 32256 0.1 153795 20.97 31999 0.0428 0.004 15 0,3764

0.5 2 15954.8
, 2 0.5 1 15589.6 15820 31640 153795 20.57 OJ'" 0.0419 0.004 15 0.3692

0.5 2 8025 16050.4
4 2 0.5 1 794' 15886.2 15922.8 31845,6 153795 20.71 31588 0.0422 0.004 15 0.3716

0.5 2 7980 15959.4
Back round control , 2 0.5 1 63 126.06 124.89 249.78 153795 0.16 -8 0.0000 0.004 15 -0.0001

0.5 2 62 123.72
2 2 0.5 1 70 140.58 142,69 285.38 0.1 153795 0.19 28 0.0000 0.004 15 0.0003

0.5 2 72 144.8, 2 0.5 1 62 123.52 128.57 257.14 0:1 153795 0.17 0 0.0000 0.004 15 0.0000
0.5 2 67 133.62

4 2 0.5 1 " 116.08 118.81 237.62 0:1 153795 0.15 .20 0.0000 0,004 15 -0.0002
0.5 2 61 121.54

Posilivecontrol , 2 0.5 1 4304 8607.6 8606,2 17212.4 0;1 153795 11.19 16955 0.0227 0.004 0.1995
0.5 2 4302 8604.8

2 2 0.5 1 4039 8077.4 8179.4 16358.8 153795 10.64 16101 0.0215 0.004 0.1894
0.5 2 4141 8281.4

, 2 0.5 1 5818 7636.4 7734.5 15469 153795 10.06 15212 0.0203 0,004 0.1790
0.5 2 3916 7832.6

4 2 0.5 1 4181 8362.2 8298.9 16597.8 0:1 153795 10.79 16340 0.0218 0004 0.1922
0.5 2 4118 8235.6

Neoative Control 1 2 0.5 1 7757 15513 15647,2 31294,4 153795 20.35 31037 0.0415 0.004 15 0.3651
0.5 2 7891 15781.4

2 2 0.5 1 7992 15983 16115.7 32231.4 153795 20.96 31974 0.0427 0.004 15 0.3762
0.5 2 8124 16248.4

, 2 0.5 1 7852 15703.2 15813,9 31627,8 153795 20.56 31370 0.0419 0,004 0.3691
0.5 2 7962 15924.6

4 2 0.5 1 7173 14345.4 14507.2 29014.4 153795 18.87 28757 0.0384 0.004 0.3383
0.5 2 7335 14669

6 1-1 2 0.5 1 '66 331.78 333,59 667.18 153795 0.43 410 0.0005 0.004 0.0048
0.5 2 166 335.4

'.2 2 0.5 1 172 344.36 332,07 66414 153795 0.43 407 0.0005 0.004 0.0048
0.5 2 160 319.78

1.' 2 0.5 1 168 335.56 345.06 690.12 153795 0.45 '" 0.0006 0.004 0.0051
0.5 2 177 354.56

2.' 2 0.5 , 514 1027.32 1031.96 2063.92 153795 1.4 1806 0.0024 0.004 0.0213
0.5 2 S18 1036.6

2-2 2 0.5 1 521 1042.06 1036.'7 2072.94 153795 1.35 1815 0.0024 0.004 15 0.0214
0.5 2 515 1030.88

2.' 2 0.5 1 982.6 1011.26 2022.52 153795 1.32 1765 0.0024 0.004 0.0208
0.5 2 1039.92

3-, 2 0.5 1 2963 5905.4 5868,7 11737.4 153795 7.63 11480 0.0153 0.004 0.1351
0.5 2 2916 5832

3-2 2 0.5 1 2849 5697.2 5692.9 11385,8 153795 7.40 11128 0.0149 0,004 0.1309
0.5 2 2844 5688.6

,-, 2 0.5 1 2986 5971. 5993,7 11987,4 153795 7,79 11730 0.0157 0,004 0.1380
0.5 2 3008 6016.2

4-1 2 0.5 , 5391 10782.6 10765 21530 153795 14.00 21273 0.0284 0.004 0.2503
0.5 2 5374 10747.4

4-2 2 0.5 1 5459 10918.4 10861.2 21722.4 153795 14.12 21465 0.0287 0,004 15 0.2525
0.5 2 5402

I
4.' 2 05 ,

I
10687,7 21375.4 153795 13,90 21118 0.0282 0.004 15 0.2484

0:5 2
5.' 2 0.5 , 13119,5 26239 153795 17.06 25982 0.0347 0.004 15 0.3057

0.5 2
5-2 2 0.5 1 6512 13010,2 26020.4 153795 16.92 25763 0.0344 0.004 0.3031

0.5 2 549'
5-, 2 0.5 1 5463 12918 25836 153795 16,80 25579 0.0342 0,004 0.3009

0.5 2 6455
5-1 2 0.5 1 8085 16006.1 32012,2 153795 20.81 31755 0.0424 0.004 15 0.3736

0.5 2 7922 15843
5-2 2 0.5 1 7482 14964 15196,9 30393.8 153795 19.76 30136 0.0403 0.004 15 0.3545

0.5 2 7715 15429.8
6-' 2 0.5 1 7269 14537.6 14766.3 29532.6 153795 19.20 29275 0.0391 0.004 15 0.3444

0.5 2 7498 14995
7-1 2 0.5 1 7891 15782 15711 31422 153795 20.43 31165 0.0416 0.004 15 0.3666

0.5 2 7820 15640
'-2 2 0.5 1 8310 16619.6 16673,3 33346,6 153795 21.68 33089 0.0442 0.004 0.3893

0.5 2 8364 16727
7-' 2 1 7916 15831 15998,9 31997,8 153795 20,81 31740 0.0424 0.004 15 0.3734

2 8063 16166.8
8-1 2 1 8490 16980.6 16918.4 33836.8 153795 22.00 33579 0.0449 0.004 15 0.3950

2 5428 16856.2
8.2 2 1 7053 14105.4 14176.5 28353 0:1 153795 18.4 28096 0.0375 0.004 0.3305

0,5 2 7124 14247.6
8-' 2 0.5 1 7895 15789,6 15917.7 31835,4 0.1 153795 20.70 31578 0.0422 0.004 15 0.3715

0.5 2 8023 16045,8

to
i..o-.



Assa Date

Test Chemical
8/9/2005 ID # Concentrations tested 36

to
¡i;:
ß
C1

u:
S-o.~
Z
~
Q
0\o
00w--.

Control Tvoe Portion Averaoe SD

Full activitv Beoinnino 0.3773 0.0012

Full activitv End 0.3704 0.0017

Full activitv Overall 0.3738 0.0041

Backnround Beoinnino 0.0001 0.000296145

Backnround End -0.0001 0.00016238

Backnround Overall 0.0000 0.000238427

Positive Beoinnino 0.1944 0.0071

Positive End 0.1856 0.0094

Positive Overall 0.1900 0.0085

Neoative Beoinnino 0.3706 0.0078

Nenative End 0.3537 0.0217

Nenative Overall 0.3622 0.0165

to
i-o

00

Test Substance Level Reolicate ¡test substancel M Loaf test substancel Activitv
6 1 1 1.00E-03 -3.00 0.0048
6 1 2 1.00E-03 -3.00 0.0048
6 1 3 1.00E-03 -3.00 0.0051
6 2 1 1.00E-04 -4.00 0.0213
6 2 2 1.00E-04 -4.00 0.0214
6 2 3 1.00E-04 -4.00 0.0208
6 3 1 1.00E-05 -5.00 0.1351
6 3 2 1.00E-05 -5.00 0.1309
6 3 3 1.00E-05 -5.00 0.1380
6 4 1 2.50E-06 -5.60 0.2503
6 4 2 2.50E-06 -5.60 0.2525
6 4 3 2.50E-06 -5.60 0.2484
6 5 1 1.00E-06 -6.00 0.3057
6 5 2 1.00E-06 -6.00 0.3031
6 5 3 1.00E-06 -6.00 0.3009
6 6 1 1.00E-07 -7.00 0.3736
6 6 2 1.00E-07 -7.00 0.3545
6 6 3 1.00E-07 -7.00 0.3444
6 7 1 1.00E-08 -8.00 0.3666
6 7 2 1.00E-08 -8.00 0.3893
6 7 3 1.00E-08 -8.00 0.3734
6 8 1 1.00E-09 -9.00 0.3950
6 8 2 1.00E-09 -9.00 0.3305
6 8 3 1.00E-09 -9.00 0.3715

Microsome
8 type recombinant Microsome ID Lot # 5 Technician ID TD

Percent of control values
Log(test Reolicate

Level substancel I 1 -I 2 T 3
1 -3.00 1.29 1.28 1.36
2 -4.00 5.68 5.71 5.55
3 -5.00 36.13 35.02 36.91
4 -5.60 66.94 67.55 66.46
5 -6.00 81.76 81.07 80.49
6 -7.00 99.93 94.84 92.13
7 -8.00 98.07 104.13 99.88
8 -9.00 105.67 88.41 99.37

Replicate
#



Assay Dati;

Ti;chnician ID

Test
8/17/2005 ChemicallD

# Concentrations
7 testi;d 8

TO Replicate # Micrösome tvoi; recombinai MicrosOme 10 Lot#5

Aliqi.ot#
1

2
3
4
5

Weight of
aliquot (g)

0.0200
0.0200
0.0197
0.0200
0.0200

DPM/Aliq.
28939
30872
31400
33124
33109

DPM/g
soln.
1446950
1543600
1593909
1656200
1655450

Average DPM/g soln
SO
CV

1579222
87631

5.55

~ICi/çisoln 0.711

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

ASDN solution
Stock
Dilution A

Dilution B

mg ASDN
added
10.2

dilution
factor

total volume
(mL)
10

(ASDNl in solution (l1g/mL)
1020.00
10.20
1.02

100

10

Calculation of concentration nonradiolabeli;d ASDN in substrati; solution
Total 9 substrate solution
Mass of dilution Bused in substrate prep

Concentration of non radio labeled ASDN in substrate soln.

9.6405 9

5.4322 9

0.574747 119/g

Calculation of Substrate Solution Specific Activity

1) Calculate I1g (3H1ASDN/gsoln. = 0.00805 119/g soln.

119/9 soln.

a. I1Gi/gsoln
b. Specific activity of (3H1ASDN (I1Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.711
25300000

286.4

Formula=a/b'c

2) Calculate total I1g ASDN/g soln.

I1g ASDN/g soln.= I1g cold ASDN/g soln. + I1g (3H1ASDN/g soln.

0.574747 + 0.00805
0.582799 ¡.g ASDN/g soln.

3) Calculate SoiUtion Specific Activity

= (¡.Ci/g soln.)/(l1g ASDN/g soln.)
1.221 ~LCill1g ASDN

776063 dpm/nmol

Battelle Study No. G608317 B-I09



Test
Assay Date 8/17/2005 ChemiêallD

to Technician
po ID TD Replicate #
:=~ Standards: 250 125(; 0.501 0.302(/ 0.508 0.299
2" 0.509 0.296p.~
Z Samples: DC 100 DC 10
!= 0.257 0.029
ci 0.255 0.027
0\0 Standard Final00
W concentration Volume of volume of.. .ig1mL) stock used Std mg Protein-- ;( L., Of;. iZ.v0 I2 per¡iL Used

250 200 200 O. 00025 200
125 100 200 0.00013 200

50 200 1000 0.00005 200
25 100 1000 0.00003 200
10 40 1000 0.00001 200

5 20 1000 0.00001 200

Blank 0.000

# Concentrations
tested

recombinant

§
0.013
0.012
0.013

A,w

0,506
0.299

0.126
0.064
0023
0.013

8

Mlcrosome 10

Q
0.000
0.000
0.000

0.506
0.299

0.126
0.064
0.023
0.013

Lot#5
Protéinstock (mg Tolal volume of

BSA) stock (mL)25 100 Protein stock ID
11343-77

Microsome tvoe

§Q 6§ 1Q
0.127 0.066 0.023
0.126 0.064 0.024
0.123 0.062 0.022

Microsomes
0.202
0.201
0.198

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0,0010

r= 0,992
m= 0.097
b= -0.001

A,'j Curve

Output
0.0481
0.0279

0.0110
0.0050
0.0010
0.000

55,99',SSreSiQ

Regression results' are calculated using the'function
L1NEST

Variables
m.b

semi seb

r. se,
F. df

to
i..

mg protein uL diluted Vol usome Final vol. Diiuted mgprotein/IlL..0 A,w A,'j. measured ¡iSOMES prep. (¡iLl usomes (~L) Prep. average mg/uL mglmL

QC 100 0.257 0.257 0.024 200 1 1 0.000 0.000 0.119
QC 100 0.255 0.255 0.024 200 1 1 0.000
QC 100
QC 10 0.029 0.029 0.002 200 0.000 0.000 0.007
QC 10 0.027 0.027 0.001 200 0.000
QC 10

Microsomes 0.202 0.202 0.018 200 80 4800 0.006 0:005 5.492
Microsomes 0.201 0.201 0.018 200 80 4800 0,006
Microsomes 0198 0.198 0.D8 200 80 4800 0.005

0.097
0.004

0.992
475

0.002

Regression results
-'.001
0.001

0.002
4

0.000



Test # Concentrations
Assay Date 8/17/2005 Chemical ID tested 8

to Technician
$l ID TD Replicate # Microsome tyoe recombinant Microsome ID Lot#5::

Protein stock (mg Total volume ofg.
(D Standards: 250 125 §Q ~ 1Q § Q BSA) stock (mL) Protein stock I'D

C/ 0.501 0.302 0.127 0.066 0.023 0.013 0.000 25 ldo 11343-n

S-
0.508 0.299 0.126 0.064 0.024 0.012 0.000

Q. 0.509 0.296 0.123 0.062 0.022 0.013 0,000
~
Z Samples: QC 100 QC 10 Microsomes~ 0.257 0.029 0.202
Cì 0.255 0.027 d.201
0\ 0.1980
cx Standard Final
W concentration Volume 01 volume of.. ,¡/mL) stock used Std mg Protein ~L Standard mg Protein A. Aadj Cure-.

41 LE 03 -2?OÇ, ¿; per~L Use:d Measured qutput Variables Regression results
250 200 200 0.00025 200 0.0500 0.506 0..506 0.0422 m, b 0.084 0.000
125 100 200 0.00013 200 0.0250 0.299 0.299 0.0248 semi seb 0.001 0.00
50 200 1000 0.00005 200 0.0100 0.126 0.126 0.0103 r',se, 0.999 0.00
25 100 1000 0.00003 200 0.0050 0.064 0.064 0.0052 F, dl 4$06 3
10 40 1000 0.00001 200 0.0020 0.023 0.023 0.0018 sSre9' SSresid 0.000 0.000

5 20 1000 0.00001 200 0.0010 0.013 0.013 0.0009
Regress'jon'results are calculated using thøfunction

Biank 0.000 r'= 0.999 L1NEST
m= 0.084
b= 0.000

I?..
~L diluted Vol usome Final vol. Diluted.. mg protein mg proteinl~L..

A,w A.'i. measured ~SOMES prep. (~L) usomes (~L) Prep. average mgl~L mg/mL

QC 100 0.257 0.257 0.021 200 1 1 0,000 0.000 0.106
QC 100 0.255 0.255 0.021 200 1 1 0.000
QC 100
QC 10 0.029 0,029 0.002 200 0.000 0.000 0.011
QC 10 0.027 0.027 0.002 200 0.000
QC10

Microsomes 0.202 0.202 0.017 200 80 4800 0.005 0.005 4.980
Microsomes 0.201 0.201 0.017 200 80 4800 0.005
Microsomes 0.198 0.198 0.016 200 80 4800 0,005



Assa Date

Chemical
8/17/2005 10

# Concentrations
7 tested

Microsome
8 type recombina Microsome 10 Lot #5 Technician 10 TO

Replicate
#

tt
tt Microsome Dilution Details

ß
(1 Dilution A 0.08 mL microsome Stock used
f/ 4.8 mL total volume2" 60 dilution factor
-Z
Z Dilution B 4 mL microsome Dilution A used!= 42 mL total volumeCì 10.5 dilution factor0\
¡¡ Dilution C (if applicable) mL microSome Dilution Bused;: m.L total volume-- NA dilution factor

Test Chemical Conc.entrations
Level Final Concentration 1M)

1 1.00E-03
2 1.00E-04
3 1.00E-05
4 1.00Ec06
5 1.00E-07
6 1.00E-08
7 1.00E-09
8 1.00E~10

630 total dilution factor

Protein Concentration (stock microsomes, m9/mL):
Protein Concentration dilution added to assa . m ImL :

4.980144
Q.007905

tt
i,.,.
N



Ass . Daft. 6/17!2 Tt.stChimical!D TO Re liile:I8 MiCfome type recombinari Microsome ID Tec:hnici,nID7. *Ccncntralios,tt'ed lOLlI5

to
¡:::
~
ëP
r.
S-o.~
Z
;:
c;0\o
00w,.
--

S;amplIIO Calculat DPM;naqueOUs portn lIlterextacton C¡¡lc\jLale 'Jtunover Ca:iCúate n,lTl, H.i01o11~

Volume
dilued

Volumeof$ubslrale TOi;;r,DPMcorrectedfor mImes Arcm~Kly(hr
NcminiiilOlI $Outiouseassytube lat.IOPM.in;;s:."lube biiklJund(Backiiroun use ii as Flri.l(peinlin lnatitlon KlRnJomidlmgSarnety~ ,Rep~c.leJLøvIiJ YOUm(mL) A1iqV°hJ:lmL) Allq,1l OPMaliq OPMlml Ave OPMlml TotJDPM lmL) (initl) %oonvNSiontoprodct TiJ) nmo'IJH'îO,lQmili tlbe(mL) Iis5ay(n'ml) :ttnt'imiri) prcteiNmÎn

FulliictiVCcrirol 1 2 0.5 1 835 16700A 169:1 331'2.2 D.' 15722 21,41 33 0.042 1 0.00 iS 0.367
0;'5 2 855 17111.8

2 0.5 , 8537 1707,304 ,- m" 0.1 157922 21.49 :l2 0.04 , '0.00 15 0._
as 2 84,. 16856',8

3 2 0.5 1 "" 12192.8 12151'5 2= -- 0.1 157922 15_'39 2"" O:0i: 1 0.00 iS 0.2614
0;5 2 60 1211 0~2

, 2 0.5 1 637 12714. 1284.2 25.ol D.' 157922 18.26 2543 0,0328 , 0.00 15 0.2764
D.S 2 .. 1_

Baicì'ri;ncconil , 2 D.S 1 .. 116.2 11&/36 23:72 0.1 157922 0.15 -11 0,0: , 0.00 15 .0.001
0.5 2 60 120.52

2 2 05 , 7i 142:541 13242 25:64 0.1 1579Z2 0.17 17 0:00' , 0.00 15 0::0t
05 2 ., 122:3

, 2 0.5 1 ., \26:48 '10 23 0.1 15792 0,15 -10 0:00 , 0'00 15 .0.001
0.5 2 56 111.52

, 2 0.5 1 61 122.44 125.39 25.71 OJ 15792 0,16 , 0:00 , 0.00 15 0.00
as 2 .. 125.34

Pos;ìtivItQnirl 1 2 0.5 1 4571 9142:8 9219.2 184.4 0.1 157922 1Lea 181S1 0,023 , 0.00 ,S O.19n
0.5 2 .. 52.'

2 2 05 1 "" 96.. 96.2 IS292~4 0' 157922 12,22 ,- 0,0245 1 0;00 15 0.:270
0.5 2 '8D 9611.8

, 2 D.S 1 32" "".2 6.:729 129':3 0.1 1579' '.20 ,_ O.o64' , 0.C04 '5 0.130
0.5 , 325 65.'

, , 05 1 33 67.1 68534 13706:S D.' 157922 '.68 134 0.0173 , 0:00 ,S 0.1'4
0.5 2 347 6314.6

N atiVtCOntroi 1 2 0.5 1 ai36 16272.6 186.7 23' 0.1 157922 2US ,,,.. 0.047 1 0;004 15 0:36
O.S 2 a5 17120.S

2 , 0.5 1 7lS 15370 153,1 30766.2 OJ 15722 19.48 301.9 D.D3 1 000 15 0.3316
0:5 2 769 1539.2

, 2 0.5 I ..2 13763.8 13727.2 2745.4 0.1 157922 17,36 27Z07 0.031 I 000 ,S D29
OS 2 51 13ô.6

, 2 05 , 62 126.8 1273.5 2S 0:1 157922 16.1' 2510 D03 1 0.00 15 0,2741
0.5 2 "" 12810.2

7 '-1 2 0:5 1 56 1,75.1 163.31 32.62 0,1 157922 0.21 79 0:001 , 0:00 is OJXlO9
0,5 2 7. 151.52

1.2 2 D.S 1 59 1.8.5 125:22 25.44 0:1 1S52 0.16 , 0.00 , 0.00 15 O.OO
0.5 2 56 13L9

,., 2 05 1 74' 147:74 142:38 2a~.72 0' 157922 C.18 :n OOO , 0:00 15 0.004
0:5 2 .. 136:9a

2-' 2 0.5 1 " 145.3 144;83 269:86 0' ,\57922 o,ia .. 0:001 1 0.00 " 0:00
os 2 72 144.36

'-2 2 O.S 1 72 144.72 140,75 281.5 0.1 157922 0.1 '" O:I: , 0.00 15 0.00
0.5 2 .. i36.7f

2~ 2 0.5 1 .. 128.74 127.49 2SA:8 0' IS79Z' 0,18 7 0.00 1 0,00 15 0001
0:5 2 ., 126.24

~1 2 O.S I 55 109:72 105.72 211:44 0' l5792 0.\3 .:i D.OO , 0.00 15 .0.00
OS 2 51 10Ln

"2 2 0.5 1 54 107,94 1OS,65 219.3 0.' 1575 0.14 ~28 0.00 , 0:00 15 -l.OO
O.S 2 56 111.36

~, 2 D.S 1 56 111.6 110,81 221 0.' 15792 0.14 .26 0.000 i 0.00 15 -i_OO
D.S 2 56 110.0:2

'-1 2 os 1 84 127.68 132,7 265,4 0.1 157922 0.17 ia 0.00 1 000 15 O,Cl
0.5 2 '" 137,52

'-2 2 0.5 1 7S 156.5 155:71 I 3".42 01 15792 0.20 ., 0.001 1 0,00 iS 0.007
O.S 2 n 154.92 ,

0\ 2 D.S , .7 173,7 20.15 40.3 0,1 15792 0,26 ,., 0,00 1 0,00 15 0.0017
D.S 2 117 234.6

"i 2 05 1 190 3Š0.52 26.65 733.3 0,' 1579Z2 D.'" .. 0.00 1 0.004 is 0:003
0.5 2 176 :352.78

..2 2 D.S 1 '66 331.02 32S.n 659.54 0.1 157922 0.42 "2 0.00 , .0.004 15 0.DD
D.S 2 '84 326.52

.., 2 0:5 , ,.. 31S.Da 324.54 549.08 0.1 157922 0:41 401 0,00 1 0.00 15 0.00
0,5 2 167 333

6-' 2 OS 1 94 187956 192,.6: 38;::26 0.1 15722 2.0\ "96 0.00 1 0:00 15 0.031
0.5 2 96! 196.7.

6-2 2 .0:5 , 99 199,s. 1987.28 397':.56 .0,' '157922 2,52 ,m 1J:00 1 0.00 15 0.D4
QS 2 "" H.63,72

.., 2 .0:5 1 1017 20.02 2022 4096.44 0.1 157922 2.60 311 0.00 i D.ro is 0.0418
O.S 2 1032 20.42

7'1 2 0.5 1 31 n92.e 7328.3 15656,6 D.' 1579 9.91 154 0,l99 , .0,00 15 a.15i4
OS 2 29 786:n

7;2 2 0:5 1 "" 8699:6 86594 17318.8 0.1 15792 to.97 17.071 0.0:ï 1 000 15 0.1 as 
O.S 2 AS10 8619:2

7~ 2 .0:5 , "'" 65.. 6513,3 1702.6 0.1 151-922 to.76 16i79 1J.028 , 0.00 is .0,182
D.S 2 .,51 65'

6-1 2 0,5 I 5766 11532 11601 2202 0:1 15;922 14.69 229' 0.D2 , 0.00 15 0'49
.0,5 2 S8 1i670

6-2 2 05 1 6049 '12æ7,4. 12024.3 24048. 01 15792 15,23 23l 0.G37 , 0.00 15 0,25
05 2 597. 11951.2

6- 2 05 1 6'" 122,6 122,S 24S,6 D.' 1 S7 15.57 2"" 0.0314 , 0_004 15 .0.2646
D.S 2 6162 122'

to
i,.,.

W
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Assa Date

Test Chemical
8/17/2005 tD 7 # Concentrations tested

Replicate
#

Control Type Portion Ave'rage SD

Full actvity Beginnina 0.3654 0.0009

Full actvity End 0.2689 0.0106

Ful.1 activity Overall 0.3171 O. 0560

Background Beainnina 0.0000 0.000216078

Background End 0.0000 9.82033E-05

Background Overall 0.0000 0.000142777

Positive Beainnina 0.2023 0.0056

Positive End 0.1421 0.0058

Positive Overall 0.1722 0.0351

Negative Beainnina 0.3459 0.0202

Negative End 0.2849 0.0153

Negative Overall 0.3154 0.0382

Test Substance Level Repiicate (test substancel M Log(test substancel Activity
7 1 1 1.00E-03 -3.00 0.0009
7 1 2 1.00E-03 -3.00 o.ooob
7 1 3 1.00E-03 -3.00 0.0004
7 2 1 LOOE-04 -4.00 0.0005
7 2 2 1.00E-04 "4.00 0.0004
7 2 3 1.00E-04 -4.00 0.0001
7 3 1 LOOE-05 -5.00 -0.0004
7 3 2 LOOE-05 -5.00 -0.0003
7 3 3 1.0E-05 -5.00 -0.0003
7 4 1 1.0E-06 -6.00 0.0002
7 4 2 1.0E-06 -6.00 0.0007
7 4 3 1.00E-06 -6.00 0.0017
7 5 1 1.00E-07 -7.00 0.0053
7 5 2 1.00E-07 -7.00 0.0045
7 5 3 1.00E-07 -7.00 0.0044
7 6 1 LODE-DB -800 0.0391
7 5 2 LOOE-08 -8.00 0.0405
7 6 3 1.00E-08 -8.00 0.0418
7 7 1 1.00E-09 -9.00 0.1674
7 7 2 1.00E-09 -9.00 0.1855
7 7 3 1.00E-09 -9.00 0.1823
7 8 1 1.00E-10 -10.00 0.2494
7 8 2 1.00E-10 -10.00 0.2566
7 6 3 1.00E-10 -10.00 0.2645

Microsome
8 type recombinant Microsome ID Lot #5 Tecl)nician ID TO

Percent of control values
LogItest Replicate

Level substancel I 1 2 3

1 -3,00 0.27 0.01 0.13
2 -4.00 0.14 0.12 0.03
3 -5.00 -0.12 -0.10 -0.09
4 -6.00 0.06 0.22 0.55
5 -7.00 1.66 1.41 1.36
6 -6.00 12.33 1217 13.20
7 -9.00 52..60 56.50 57.49
8 -10.00 76.65 81.56 63.42



Assay Date

Technician ID

Test
8/18/2005 ChemicallD

# Concentrations
7 tested

Lot # 5

Aliquot #
1

2
3
4
5

8

TD Replicate # 2 Microsome type recombinar Microsome ID

1406957
38137

2.71

0.634

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

ASDN solution

Stock
Dilution A

Dilution B

Weight of
aliquot (g)

0.0195
0.0200
0.0200
0.0200
0.0198

DPM/g
soln.
1352154
1385150
1416850
1437550
1443081

Average DPM/g soln
SD
CV

DPM/Aliq.
26367

¡.Ci/g soln

mg ASDN
added
10.7

total volume
(mL)

10

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

1070.00
10.70

1.07

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.

9.6248 9

5.4237 9

0.602959 ¡.g/g

Calculation of Substrate Solution SDecific Activitv

1) Calculate ¡.g (3H)ASDN/g soln. = 0.00717 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln

b. Specific activity of (3H1ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.634
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3HlASDN/g soln.

0.602959 + 0.00717
0.610133 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.039 ¡.Ci/¡.g ASDN

660434 dDm/nmol

Battelle Study No. G6083 1 7 B- 115



to~::
~
ëb
C/
8"p.0.
Zo
c.
0\o
00w..
--

Standard
concentration Volume of

)%lmL) stock used
MiL-"£ 0)'22.06 ~250 200

125 100
50 200
25 10010 405 20

Test #. Concentrations

IAsay Date Bll BI2005 Chemical 10 7 tested

Technician
10 TO Replicate # 2 M;crqsomf3Jvi:e

Standards: 250 125 2Q £§ 1Q
0.514 0.307 0.129 0.064 0.027
0.509 0.300 0.12B 0.065 0.023
0.471 0.300 0.128 0.064 0.025

Samples: OC 100 QQ Microsomes
0.262 0.027 0.198
0.261 0.029 0.202

0.201
Final

volume 01

Std mg Protein
per uL

200 0.00025

200 0.00013

1000 0.00005

1000 0.00003

1000 0.00001

1000 0.00001

Used
200
200

200
200
200
200

Blank 0.000

to
i mg protein.... Aaw A.d¡. measured
0\ OC 100 0.262 0.262 0.024

OC 100 0.261 0.261 0.024
OC 100
OC 10 0.027 0.027 0.001
OC 10 0.029 0.029 0.001
OC10

Microsomes 0.198 0.198 O.OlB
Microsomes 0.202 0.202 0.018
Microsomes 0.201 0.201 0.018

mg Protein
Measured

0.0500
0.02.50

0.0100
00050
0.0020
0.0010

r'=
m=
b=

recombinant

.2
0.009
0.013
0.012

A"w

0.498
0.302
0.128
0.06
0.025
0.011

0,988
0.099
-0.001

uL diluted Vol usome Final vol. Diluted
uSOMES prep. (uL) usomes (uL)200 1 1200 1 1

200
200

200
200
200

80
80
BO

4800
4800
4800

8

Microsome ID

Q
0:000
0.000
0.000

Lot#5
Protein stock (mg Tolal volume of

BSA) stoo (mL)25 100

A"j Curve
Output
0.0477
0.0284

0.0112
0.0049
0.0010
-0,0003

0.498
0.302

0.12B
0.084
0.025
0.011

mg proteinluL
Prep.

0.000
0.000

0.000
0.000

0.005
0.006
0.006

Variables
m, b

sem. seb

r', sa,
F, dl

SSreg, sSrui

Protein stock 10
11343-77

Regression results
0.099
0.005

0.988
341

0.002

-0.001
0.001

0.002
4

0.000

Regression (espltsare.ca,ic:ulated using the function
L1NEST

average mg/uL mg/mL

0:000 0.122

0.006

0.000 0.007

5.506



Test
Assay Date 8118/2005 Chemical 10 

tJ Technician

~ ID TO Replicate #

~ Standards: ~ il(1
:0:514 0.:~7rz

8"
0.509 O.~O

~ OA71 0.300

Z
Sam pies: DC 100 ..Q:: 0.262 0.027

Q 0.261 0.029
0-0

Standard Final00
W concentration Volume of volume of..

jPgtmL) stock used Std mg Protein ~L Standard--
~f L~ O;-a -00 I. perf' Used

250 .200 200 0.00025 200
125 160 200 0.00013 200

50 200 1000 0.00005 200
25 100 .1000 0.00003 200
10 40 1000 0.00001 200

5 20 1000 0.00001 200

Blank 0.000

# Concentrtions
7 tested

2 Microsome tvoe

8

recombinant M lerosome 1D Lbt#5
Protein stock (mg Total volumeot

BSA) stock (mL)25 100

Curve
Output
0.0410
0.0248

om04
0.0051
0.0019
0.0007

Variabies
m,b

sein,.S6b

p, se,
F, dt

sSrcg. SS':'esld

Protein stock 10
11343-77

Regression results
0.083
0.001

0.999
3683
0.000

0.00
0:00
0.00

3

0.00

Regression results are. calculated using the function
LINEST

i¡.... mg protein ~L diluted Vol usome Final vol. Diluted mg protein/~L--
A.w Äad). measured ~SOMES prep. (~L) usomes (~L) Prep. average mgt~L mgtmL

QC 100 0.262 0.262 0.022 200 1 1 0.000 0.000 0.107
QC 100 0.261 0.261 0.021 200 1 1 0.000
QC 100
QC 100. 027 0.027 0.002 200 0.000 0.00 0.011
QC 100. 029 0.029 0.002 200 0.000
QC 10

MicrosolTs 198 0.198 0.016 200 80 4800 0.005 0.005 4.916
Microsomes 0.202 0.202 0.017 200 80 4800 0.005
Mjcrosomes 0.201 0.201 0.016 200 80 4800 0,005

§Q 2§ 1Q
0.129 0.064 0.027
0.128 0.065 0.023
0.128 0.064 0.025

Microsomes
0.198
0.202
0.201

mg Protein
Measured

0.0500
0.0250

0.0100
0:0050
0.0020
0.0010

p= 0.999
m= 0.083
b= 0.000

§
0.009
0013
0.012

Q
0.000
0.000
0,000

A,w Aadj

0.498 0.498
0.302 0.302

0.128 0.128
0.064 0.06
0.025 0.025
0.011 0.011



Assa Date

Chemical
8/18/2005 10 2

# Concentrations
7 tested

Microsome
8 type recombinai Microsome 10 Lot # 5

Dilution A

to
'"
¡:
g.
(p
r/
~0.~
Zo

Microsome Dilution Details

0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

c.
0\o
00w..
--

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E-04
2 1.00E-05
3 1.00E-06
4 1.00E-07
5 1.00E-08
6 2.50E-09
7 1.00E-09
8 1.00E-10

4,916317
0.007804

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

to
i....

00

Technician 10 TO
Replicate

#



Assa Date TestChemicallD Technician ID TO Replicate #8 Microsome tye recombinant Microsome ID Lot#58/18/2005 7 #Concenlrationstested

to
~;:
g.
(t
\/
8'

~
Zo

Sample 10 Calculale DPMin aqueousporlion aflerexlraclion Calculale % turnover CalCIlate nmol H20 formed

Volume
diluted

Volumeorsubslrate ToialDPMcorrecledfor microsomes FinaJlproteinl Aromalaseacwily
Nominallolal solution used/assay total DPM in assay lube background (Background usedJnassay lnassay Incubalion (nmoleslrogen

Sample type Replicate/Level voJume(mL) Aliq Volume (mL) Aliq.# DPMfaliq DPMfmL Ave DPM/mL TolalDPM tube (mL) (inilial) % conversion to product Tubes) nmoiJH2Oformed tube (mL) (mgfmL) time (min) formedfmgprolein/min
Fullaclivltcontrol 1 , 05 1 6929 13858 14083,1 28166.2 0:1 140696 20.2 27930 0.0423 0,004 15 0.3613

05 , 7154 14308.2
, , 0.5 1 6365 12730.2 12697,2 25394,4 0.1 140696 18.05 25158 0.0381 1 0.004 15 0.3254

0.5 , 6332 12664,2
3 , 0.5 1 601 12082.4 12084.6 24169.2 0,1 140696 17.18 23933 0.0362 1 0,004 15 0,3096

0.5 , 603 12086.8
, , 05 1 6603 13205.8 13132.8 26265,6 01 140696 18.67 26029 0.0394 0,004 15 0.3367

05 , 6530 13059.8
Back round control 1 , 0.5 1 68 135.8 127.88 255.76 0,1 140696 0.18 20 0.0000 0.004 15 0.0003

0.5 , 60 119,96
, , 0.5 1 59 118.24 122.64 245.28 0;1 140696 0.17 9 0.0000 0.004 15 0.0001

05 , 64 127.04
3 , 1 108.52 113.96 227.92 0:1 140696 0.16 ., 0.0000 0.004 15 -0.0001

, 119.4
, , 1 52 103.02 107.91 215.82 0.1 140696 0.15 .20 00000 1 0.004 .0.0003

2 " 112,8
Positiveconlrol 1 2 1 3530 7059.8 7161 14322 0:1 140696 10.18 14086 0.0213 1 0.004 0.1822

2 30"'31 7262.2
, 2 0.5 1 3676 7351 7318.7 14637.4 140696 10.40 14401 0,0218 0.004 0.1863

0.5 2 363 7286.4
3 2 0.5 1 3521 7041.2 7062,9 14125.8 140696 10.04 13890 0.0210 0,004 0.1797

0.5 2 7084.6
, 2 0.5 1

I
7431.4 7406,6 14813.2 140696 10.53 14577 0.0221 0,004 0.1886

0.5 2 7381.8
Ne ativeControl 1 2 0,5 1 12199.4 12251.5 24503 140696 17.42 24267 0.0367 0.004 15 0,3139

0.5 2 12303.6
2 2 0:5 1 12554 12633.3 25266.6 0:1 140696 17.96 25030 0,0379 0.004 0.3238

0;5 , "''' 12712.6
3 2 0;5 1 6027 120538 12119.8 24239.6 0.1 140696 1723 24003 0.0363 1 0.004 0.3105

0;5 2 6093 12185,8
, 2 0:5 1 6407 12813.8 12850.3 25700.6 0.1 140696 18.27 '5464 0,0386 1 0.004 0.3294

0.5 , 6443 12886.8
7 1.1 2 0:5 1 75 149.32 146.7 293.4 O.~ 140696 0.21 57 0.0001 1 0.004 0.007

0.5 , 72 144,08
1.' 2 0.5 1 51 101.48 108.92 217.84 0.1 140696 0.15 .18 0,0000 1 0.004 -0,0002

0.5 , " 116.36
1-3 2 0.5 1 " 107.4 112,16 224.32 0.1 140696 0,16 .12 0.000 0.004 -0.0002

0;5 , " 116.92
2.1 , 0.5 1 72 144.38 140.64 261.28 140696 0.20 45 0.0001 0,004 0.0006

0.5 2 68 136.
,., , 0.5 1 65 129.96 119.41 238.82 0.1 140696 0.17 3 0.0000 0.004 0.0000

0.5 2 " 108.86
'.3 2 0.5 1 52 104.94 112.22 224.4 140696 0.16 -12 0.0000 0.004 15 -0.0002

0.5 2 60 119.5
3-1 , 0.5 1 64 128.3 137.2 274.4 140696 0.20 38 0.0001 0.004 0.0005

0.5 2 73 146.1
3-, 2 0.5 1 76 152.6 145.43 290.86 140696 0.21 55 0.0001 0,004 0.0007

0:5 2 138.26
3-3 2 0.5 1 118.78 125,78 251.56 140696 0.18 15 0.0000 0004 0.0002

0.5 , 132.78
'.1 2 0.5 1 185 369.62 370.47 740.94 140696 0.53 505 0.0008 0.004 0.0065

0.5 , 186 371.32
'.2 , 0,5 1 181 362.26 365.52 731.04 140696 0.52 495 0.0007 0.004 15 0.0064

O.S , 184 368.78
'.3 , 0.5 1 184 367.34 362.92 725.84 140696 0.52 '90 0.0007 1 0.004 0.0063

0.5 2 179 358.5
5-1 , 0.5 1 I 2369,8 2379 4758 140696 3.38 4522 0.0068 1 0.004 0.0585

0.5 , 2388.2
5.2 , 0.5 1 2374.4 2385.3 4770.6 140696 3.39 4534 0.0069 1 0.004 0.0587

0:5 2 2396.2
5-3 2 OeS 1 1166 2331,2 2347.6 4695.2 0.1 140696 3.34 4459 0,0068 1 0.004 15 0.0577

0,5 2 1182 2364
6.1 2 0:5 1 3353 6706.2 6798.9 13597.8 0.1 140696 9.66 13362 0.0202 1 0,004 15 0.1728

0:5 2 3445 6891.6
6.' 2 0:5 1 3280 6559,6 6682.3 13364.6 0.1 140696 9.50 13128 0,0199 0.004 0.1698

0;5 2 3403 6805
6.3 , 0.5 1 3379 6757,6 6801.1 13602.2 0.1 140696 9.67 13366 0.0202 0.004 0.1729

0~5 , 3422 684.6
7.1 2 1 5051 10101 10205.3 20410.6 0.1 140696 14.51 20174 0.0305 0.004 0,2610

2 5155 10309,6 ~7.' 2 1 "'"65 9929 9864.4 19728.8 0:1 140696 14.02 19493 0.0295 0004 0.2521
2 4900 9799.8

7-3 , 1 4972 994' 10056.5 20113 0.1 140696 14.30 19877 0.0301 0.004 0.2571
2 5085 10169

'.1 2 1 5872 11743 11790.2 23580.4 0..1 140596 16.76 23344 0.0353 0,004 0.3020
2 5919 11837.4

,., , 1 5973 11945 12159,3 24318.6 140696 17.28 24082 0,065 0.004 0.3115
2 6187 12373.6

'-3 , 1 5905 11809 11945.1 23890.2 140696 16,98 23654 0.0358 0,004 15 0.3060
2 6041 12081.2

Cl
0\o
00
VJ,.--

to
i,.,.
\0



Assa Date

Test Chemical
8/18/2005 ID 7 # Concentrations tested 2

to
tt
g.
CD

UJ
e
~
zo

Control Tvpe Portion Averaqe SD

Full activity Beqinninq 0.3434 0.0254

Full activity End 0.3231 0.0192

Full activity Overall 0.3333 0.0217

Backqround Beqinninq 0.0002 9.58576E-05

Backqround End -0.0002 0.000110675

Backqround Overall 0.0000 0.000230059

Positive Beqinninq 0.1842 0.0029

Positive End 0.1841 0.0063

Positive Overall 0.1842 O. 0040

Neqative Beqinninq 0.3188 0.0070

Neqative End 0.3199 0.0134

Neqative Overall 0.3194 0.0087

G)
0\o
00w..
--

to
i..
No

Test Substance Level Replicate Itest substance 1 M Loqftest substancel Activitv
7 1 1 1.00E-04 -4.00 0.0007
7 1 2 1.00E-04 -4.00 -0.0002
7 1 3 1.00E-04 -4.00 -0.0002
7 2 1 1.00E-05 -5.00 0.0006
7 2 2 1.00E-05 -5.00 0.0000
7 2 3 1.00E-05 -5.00 -0.0002
7 3 1 1.00E-06 -6.00 O. 0005

7 3 2 1.00E-06 -6.00 0.0007
7 3 3 1.00E-06 -6.00 0.0002
7 4 1 1.00E-07 -7.00 0.0065
7 4 2 1.00E-07 -7.00 0.0064
7 4 3 1.00E-07 -7.00 0.0063
7 5 1 1.00E-08 -8.00 0.0585
7 5 2 1.00E-08 -8.00 0.0587
7 5 3 1.00E-08 -8.00 0.0577
7 6 1 2.50E-09 -8.60 0.1728
7 6 2 2.50E-09 -8.60 0.1698
7 6 3 2.50E-09 -8.60 0.1729
7 7 1 1.00E-09 -9.00 0.2610
7 7 2 1.00E-09 -9.00 0.2521
7 7 3 1.00E-09 -9.00 0.2571
7 8 1 1.00E-10 -10.00 0.3020
7 8 2 1.00E-10 -10.00 0.3115
7 8 3 1.00E-10 -10.00 0.3060

Microsome
8 type recombinant Microsome ID Lot # 5 Technician ID TD

Percent of control values
Log (test I Replicate

Level substancel I 1 I 2 I 3

1 -4.00 0.22 -0.07 -0.05
2 -5.00 0.18 0.01 -0.05
3 -6.00 0.15 0.21 0.06
4 -7.00 1.96 1.92 1.90
5 -8.00 17.55 17.60 17.31
6 -8.60 51.86 50.96 51.88
7 -9.00 78.31 75.66 77.15
8 -10.00 90.61 93.48 91.82

Replicate
#



Assay Date

Technician 10

Test
8/19/2005 ChemicallD

TO Replicate #

# Concentrations
7 tested 8

Lot # 5

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0199
0.0197
0.0 7
o
O.

3 Microsome type recombinar Microsome 10

DPM/Aliq.
28031
29189
30900
32090
32514

DPM/g
soln.
1408593
1481675
1568528
1620707
1633869

Average DPM/g soln
SO
CV

1542674
95881

6.22

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

f-Ci/g soln

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
10.6

total volume
(mL)

10

dilution
factor (ASDNJ in solution (f-g/mL)

1060.00
10.60

1.06

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.

9.5939 9

5.3954 9

0.596121 f-g/g

Calculation of Substrate Solution Specific Activity

1) Calculate f-g ¡3H1ASDN/g soln. = 0.00787 ¡.g/g soln.
¡.g/g soln.

a. f-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

0.695
25300000

286.4

f-g ASDN/g soln.= f-g cold ASDN/g soln. + f-g (3HJASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(f-g ASDN/g soln.)
1.151 ¡.Ci/¡.g ASDN

731509 dpm/nmol

0.596121 + 0.00787
0.603987 f-g ASDN/g soln.

Battelle Study No. G608317 B-121

0.695



T
est

# C
oncentrations

A
s
s
a
y
 
D
a
t
e

8/1912005
C

hem
icallD

7
lested

8

to
T

echnician
ii

ID
T

O
R

eplicate #
3

M
icrosom

.e t
e

recom
binant

M
icrosom

e,ID
L

ot#5
::

P
rotein stock (m

g T
otal volum

e of
~(D

Standards:
250

125
§Q

6§
iQ

2
Q

B
SA

)
slock (m

L)
P

rotein slock ID
0.501

0.299
0.130

0.065
0.027

0.013
0.000

25
100

11343-77
C

/
0.502

0.298
0.129

0.067
0.026

0.015
0.000

S'
0.504

0.305
0.132

0.067
0.029

0.013
0.000

0.
~Z

Sam
ples:

O
C

 100
Q

Ç
M

fcrosom
es

0
0.254

0.031
0.213

c;
0.253

0.032
0.204

0\
0.204

0
Standard

Finai
00W

concentration
V

olum
e of

v
o
l
u
m
e
 
,
o
f

..
j¡gfm

L
) stock used

Std
m

g Protein
m

g Protein
A

,.
A

adj
C

urv,e
--

/U
i. 0-27-00 ~

per 
ilL

 
U

sed
M

easured
O

utput
V

ariables
R

egressionresults
250

200
200

0.00025
200

0.0500
0.502

0.502
0.0479

m
. b

0.099
-0.002

125
100

200
0.00013

200
0.0250

0.301
0.301

0.0281
sem

, seb
0.005

0.001

50
200

1000
0.00005

200
0.0100

0.130
0.130

0.0113
,2, sa,

0.990
0.002

25
100

1000
0.00003

200
0.0050

0.066
0.066

0.0049
F, dl

405
4

10
40

1000
0.00001

200
0.0020

0.027
0.027

0.0011
SSreg. sSre~íd

0.002
0.000

5
20

1000
0.00001

200
0.0010

0.Q
3

0013
-0.0003

R
egression,resÙ

ltsare calC
U

lated using the 'function
B

iank
0.000

r'=
0.990

L
1N

E
ST

m
=

0.099
b=

-0.002

toi..
m

g protein
~

L diluted V
ol usom

e F
inal voL, D

iluted
m

g proteinl~
L

tvtv
A

..
A

adj.
m

easured
~SO

M
E

S
prep. (iiL)

uS
om

es (~
L)

Prep.
average m

g/liL m
glm

L

O
C

100
0.254

0.254
0.023

200
1

1
0.000

0.000
0.117

O
C

100
0.253

0.253
0.023

200
1

1
0.000

O
C

 100
O

C
 10

0.031
0.031

0.001
200

1
1

0.000
0.000

0.008
O

C
 10

0.032
0.032

0.002
200

1
1

0.000
O

C
 10

M
icrosom

es
0.213

0.213
0.019

200
80

4800
0.006

0.006
5.646

M
icrosom

es
0.204

0.204
0.Q

9
200

80
4800

0.006
M

icrosom
es

0.204
0.204

0.019
200

80
4800

0.006
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# C
oncentrations

A
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y
 
D
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t
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8
1
1
9
/
2
0
0
5

C
hem

ical 10
7

tested
8

to
T

echnician
po

10
T

D
R

eplicate #
3.

M
icfQ

'som
é.t

e
recom

binant
M

icrosom
 e i D

 L
ot#5

;:
P

rotein stock (m
g T

otal volum
e of

~rD
Standards:

250
m

!i
~

1Q
2

Q
B

SA
)

stock (m
 L)

P
rotein stock I D

en
0:501

0.299
0.1;30

0.065
0.027

0.013
0.000

25
100

1134,.77

Z
-

0.502
0.298

0.129
0.067

0.026
0.015

0.000

p.
0.504

0.305
0,132

0.067
0.029

0.013
0.000

~Z
Sam

ples:
.00:,00".

Q
Q

M
icrosom
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Test #Concentrations
Assay Dale 8/23/2005 Chemical 10 tested

t: Technician
~ 10 TO Replicate # Mictosome lve recombinant Microsome 10 Lot#5;:

Proiein,stock(mg Total volume ofg. Standards: 250 125 2. ~ 1Q §. Q BSA) stock (mL) Protein stock ID(D 0.479 0.272 0.113 0.063 0.031 0.019 0.00 25 100 11343-77r/ 0.478 0.279 0.118 0.063 0.030 0.017 0.000
S- 0.487 0.291 0.118 0.065 0.029 0.016 0.0000.
0.
Z Samples: OC 100 Q. Micrösomes
~ 0.232 0.027 0.196

0 0.234 0.027 0.202
0\ 0.1970 Standard Final
00 concentration Volume of volume ofW

ÇPmL) stock used SId.. mg Protein mg Protein A.w A,'i Curve-- ~ i,E i O!r¿Z-ofo æ per liL Used Measured Output Variables Regression results
250 200 200 0.00025 200 0.0500 0.481 0.481 0..0485 m. b 0.104 -0.002
125 100 200 0.00013 200 0.0250 0.280 0.280 0.0276 sem, S8b 0.004 0:001
50 200 1000 0.00005 200 0.0100 0.116 0.116 0..0104 r. sa, 0.994 0.002
25 100 1000 0.0003 200 0.0050 0.064 0.064 0.0050 F. df 715 4
10 40 1000 0.00001 200 0:0020 0.030 0.030 0.0014 SSreg' SSresld 0.002 0.000

5 20 100 0.00001 200 0.0010 0.017 0.017 0.0001
Regression results'clre calcUlated using' the' function 

Blank 0.000 r= 0.994 L1NEST
m= 0.104
b= -0.002

tp
mg protein i-L diluted Vol usome Final vol. Diluted mg protein/¡.L..

tv A.w Ad¡ measured liSOMES prep. (liL) usomes(i.L) Prep. average'mg/¡.L m9/mL00
DC 100 0.232 0.232 0.022 200 1 1 0.000 0.000 0.113
OC 100 0.234 0.234 0.023 200 1 1 0.000
DC 100
DC 10 0.027 0.027 0.001 200 0.000 0.000 0.006
OC 10 0.027 0.027 0.001 200 0.000
OC10

Microsomes 0.196 0.196 0.019 200 80 4800 0.006 0.006 5.687
Microsomes 0.202 0.202. 0.019 200 80 4800 0.006
Microsomes 0.197 0.197 0.019 200 80 4800 0.00



Test # Concentrations
ASsay Date 8/23/2005 ChemicalD 8 tested 8

to Tachnician
"" ID TO Replicate # Microsome type recombinant Microsome ID Lot#.5..
§: Protein slock (mg Total volume of

rD Standards: ~ il 2Q 2i 1Q § Q BSA) stock (m L) Protein stock iD

r/ 0:419 0272 0.113 0.063 0.031 0.019 0.000 25 100 11343-77

8"
0:478 . 0.279 0.118 0.063 0.030 0.017 0.000

~ 0.487 0.291 0.118 0.065 0.029 0.Q6 0.000

Z
Samples: Q. .QQ: Microsomes;:

0.232 0"027 . 0.196
c. 0.234 0.027 0.2020'

0.1970
00 Standard Final
uJ concentration Voiume of volume of'- j.mL) stock used _ Std ilL Standard Ác.w A"dj Curve-- mg Protein mg Protein"v¡t.O;-k2-i& ~ per ilL Used Measured Output Variables Regression results

250 200 200 0.00025 200 0,0500 0.481 0:481 0.0434 m,b 0.092 -0.001
125 100 200 0.00013 200 0.0250 0.280 0.280 0.0250 sam. SSb 0.001 0.000
50 200 1000 0,00005 200 0.0100 0.116 0.116 0.dOS9 r", sa, 1.000 0.000
25 100 1000 0.00003 200 0.0050 0.064 0.064 0.0051 F, df 29925 3
10 4i): tQOO 0.00001 200 0.0020 0.030 0.030 0.0020 SSreg. SSrciiid 0.000 0.000
5 20 1000 0.00001 200 0.0010 0,017 0.017 0.0009

Regression results are calculated using the function
Blank 0.000 r"= 1.000 L1NEST

m= 0.092
b= -0.001

to
i'-
N mg protein ~L diluted Vol usome Final voL. Diluted mg protein/~L\0

A.w Adj. measured ~SOMES prep. (I'L) usomes (~L) Prep. average mg/~L mglmL
OC 100 0.232 0.232 0.021 200 1 1 0.000 0.000 0.103
OC 100 0.234 0.234 0.021 200 1 1 0.000
OC100
OC 100. 027 0.027 0.002 200 0.000 0.000 0.009
OC 100. 027 0.027 0.002 200 0.000
OC10

Microsorls 196 0.196 0:017 200 80 4800 0.005 0.005 5.231
MiC;osomes 0.202 0.202 0.018 200 80 4800 0.005
Mîcrosomes 0.197 0.197 0.017 200 80 4800 0,005



Chemical
8/23/2005 10 Technician 10 TO

Replicate
#

t;
¡i..
¡£
cr
r.
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0.~
Zo

Microsome Diiution Details

# Concentrations
8 tested

Microsome
8 type recombinai Microsome 10 Lot # 5

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

c;0\o
00
v.)..
--

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E-04
2 1.00E-05
3 1.00E-06
4 2.50E-07
5
6

7
8

5.231346
0.008304

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

t;
I..

Wo



Assa Date Test Chemical 10 TO Replicate #8/23/2005 8 Microsome type recombinant Microsome 108 #Concentrationslesled Technician IDLol#5
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tt
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Sample 10 Calculate OPMin aqueous portion aflerextraction Calci.late % turnover Calculate nmol H20 formed

Voli.me
diluted

Volume or substrate Total DPM correctedror microsomes Final!protein) Aromataseactivity
Nominal total solutionusedlass;¡y tolalDPMin assay tube b;¡ckground(Background used in assay in assay Incubation (nmoleslrogenSample type Replicate/Level volume (mL) Aliq Volume (mL) Aliq.# DPMfaliq DPMlmL Ave DPM/mL TotalDPM tube (mL) (inili;¡l) %conversionloproducl Tubes) nmol JH"O formed tube (mL) (mglmL) time (min) rormed/mgproteinfmin

Fullactivi control 1 2 1 7810 15751.3 :31502.6 0.1 159485 19.75 :31267 0,0411 1 0.004 0,3300
2 7942

2 2 0.' 1 7559 15044.2 30088.4 0;1 159485 18.87 29853 0.392 1 0.004 " 0,3151
0.' 2 7485

3 2 0~5 1 7019 14038.2 14022.4 28044.8 0,1 159485 17,58 27809 0.0366 0.004 15 0.29350' 2 7003 14006.6
4 2 0.' 1 7429 14857 15057 30114 0,1 159485 18.88 29878 0.0393 0.004 15 0.3154

0.' 2 7629 15257
Back roundconlrol 1 2 0.' 1 51 101.46 98.44 196.88 0,1 159485 0.12 -39 -0.0001 0.004 -0.0004

0.' 2 45 95.42
2 2 0.' 1 52 123.8 132.4 264.8 0.1 159485 0,17 2S 0.0000 1 0.004 0.0003

0.' 2 71 141
3 2 0.' 1 70 139.12 127.87 255.74 0.1 159485 0.16 20 0.0000 1 0.004 15 0.0002

0.' 2 55 116.62
4 2 0:5 1 57 113.4 112.52 225.04 0.1 159485 0.14 _11 0,0000 0.004 -0.0001

0.' 2 55 111.64
Positive control 1 2 1 4007 8013.4 7959.5 15919 0.1 159485 9.98 15683 0.0206 0.004 15 0.1655

2

I
7905.6

2 2 1 8173,6 8234.5 16469 159485 10.:33 16233 0.0213 0,004 15 0.1713
2 8295.4

3 2 1 7764.8 7793,2 15586.4 159485 9.77 15351 0.0202 0.004 0.1620
2 7821.5

4 2 1 7910,8 7999.1 15S98.2 159485 10.03 15763 0.0207 0.004 0.1664
2 8087.4

Ne ¡¡live Control 1 2 1 15499.5 15669,2 313:38.4 159485 19.65 31103 0.0409 g 0.3283
0.' 2 15838.8

2 2 0.' 1 15890.2 15902,5 31805 159485 19.94 31569 0.0415 0.004 0,3332
0.' 2 15914.8

3 2 0.' 1 14728 14671.2 29342.4 159485 18.40 29107 0.0383 0.004 0.3072
0.5 2 14614.4

4 2 0.5 1 14742.8 14858.8 29717,6 0.1 159485 18.63 29482 0,0388 1 0.004 03112
0.5 2 14974.8

, 1-1 2 0,5 1 4079 4230.7 8461.4 0.1 159485 5,31 8226 0.0108 1 0.004 00868
0.5 2 4382,4

1-2 2 0:5 1 3943.2 3953 7906 0.1 159485 4.96 7670 0.01 O~ 1 0.004 0,0810
0:5 2 3962,8

1-3 2 0:5 1 4269.6 425:3.2 8506.4 0.1 159485 5.33 8271 0.Q0S 0.004 15 0.0873
0.' 2 4236,8

2-1 2 0,5 1 3775.4 3842.1 7684.2 0.1 159485 4.82 7449 0.0098 1 0.004 15 0.0786
0:5 2 3908.8

2-2 2 05 1 1966 3931 3937.4 7874.8 0,1 15985 4.94 7639 0.0100 0,004 " 0.0806
0,5 2 1972 3943.8

2-3 2 0.' 1 4064.6 4008.5 8017 0.1 159485 5.03 7781 0.0102 0,004 0.0821
0,5 2 3952.4

3-1 2 0.' 1 6061.2 6079.1 12158.2 OJ 159485 7.62 11923 0.0157 0,004 0.1258
0' 2 6097

3-2 2 0.' 1 7436,6 7486,8 1497:3.6 159485 9.39 14738 0.Q94 0,004 0.1556
0.' 2 7537

3-3 2 0.' 1 8132,8 8101. 16202.2 159485 10.16 15967 0,0210 0.004 0,1685
0.' 2

I
4-1 2 0.' 1 8122,6 16245.2 159485 10.19 16010 0.0210 ~ 0.1690

0.' 2
4-2 2 0.' 1 10355,5 20711 159485 12.99 20475 0,0269 0.004 02161

0.' 2
4-3 2 0.' 1 10804.6 21609,2 159485 13.55 21374 0.0281 0.004 0.2256

0.' 2
5-1 2 0.' 1 11216.1 22432,2 0.1 159485 14.07 22197 0.0292 0.004 0.2343

0.5 2
'-2 2 0:5 1 11382.2 22764.4 0.1 159485 14.27 22529 c.296 1 0.004 02378

2
'-3 2 1 11463.9 22927.8 0.1 159485 14.38 22692 0.0298 0.004 15 0,2395

0.5 2 11493.4
'-1 2 0:5 1 113792 11271.7 22543.4 OJ 159485 14.14 22308 0,0293 0.004 15 0.2355

0:5 2 11164,2
'-2 2 0.' 1

I
10446.4 10428.7 20857.4 159485 13,08 20622 0.0271 0,004 15 0.2177

0.' 2 10411
,-3 2 0.' 1 11532.8 11:392.8 22785.6 159485 14.29 22550 0.0296 0,004 0.2380

0.' 2 11252.8
'-1 2 0.' 1 10681.6 10762,5 21525 159485 13.50 21289 0.0280 0,004 15 0.2247

0.' 2 10843.4
'-2 2 0.' 1 11232.6 11187.9 22375.8 159485 14.03 22140 0.0291 0.004 0.2337

0.5 2 5572 11143.2
'-3 2 0:5 1 5707 11413.4 11432.3 22864.6 0:1 159485 14.34 22629 0.0297 0.004 0.2388

0:5 2 5726 11451.2
'-1 2 1 5579 11157.8 11085.8 22171.6 0.1 159485 13.90 21936 0,0288 0,004 0.2315

2 '50' 11013,8
'-2 2 1 563 11266.2 11228.8 22457,6 0.1 159485 14.08 22222 00292 0.004 0.2345

2 5596 11191.4
'-3 2 1 5623 11245,8 11462 22924 0.1 159485 14.37 22688 0.0298 1 0.004 02395

2 5539 11678,2

Q
""o
00w..--

tJ
I..
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Assa Date

Test Chemical
8/23/2005 ID 8 # Concentrations tested

Replicate
#

to
po::
f!
~
\/
S-o.~
Zo

Control fV Portion Averaae SD

Full activitv Beoinnino 0.3225 0.0106

Fuli activitv End 0.3044 0.0154

Full activitv Overall 0.3135 0.0150

Backoround Beoinnino -0.0001 0.000506905

Backnround End 0.0001 0.000229122

Backnround Overall 0.0000 0.0003264

Positive Beainnina 0.1684 0.0041

Positive End 0.1642 0.0031

Positive Overall 0.1663 0.0038

Neaative Beainnina 0.3307 0.0035

Neoative End 0.3092 0.0028

Neoative Overall 0.3200 0.0127

C)
0\o
00w.-
--

to
i.-

W
N

Test Substance Level Replicate nest substancel M Loortest substancel Activitv
8 1 1 1.00E-04 -4.00 0.0868
8 1 2 1.00E-04 -4.00 0.0810
8 1 3 1.00E-04 -4.00 0.0873
8 2 1 1.00E-05 -5.00 0.0786
8 2 2 1.00E-05 -5.00 0.0806
8 2 3 1.00E-05 -5.00 0.0821
8 3 1 1.00E-06 -6.00 0.1258
8 3 2 1.00E-06 -6.00 0.1556
8 3 3 1.00E-06 -6.00 0.1685
8 4 1 2.50E-07 -6.60 0.1690
8 4 2 2.50E-07 -6.60 0.2161
8 4 3 2.50E-07 -6.60 0.2256
8 5 1 1.00E-07 -7.00 0.2343
8 5 2 1.00E-07 -7.00 0.2378
8 5 3 1.00E-07 -7.00 0.2395
8 6 1 1.00E-08 -8.00 0.2355
8 6 2 1.00E-08 -8.00 0.2177
8 6 3 1.00E-08 -8.00 0.2380
8 7 1 1.00E-09 -9.00 0.2247
8 7 2 1.00E-09 -9.00 0.2337
8 7 3 1.00E-09 -9.00 0.2388
8 8 1 1.00E-10 -10.00 0.2315
8 8 2 1.00E-10 -1000 0.2345
8 8 3 1.00E-10 -10.00 0.2395

Microsome
8 type recombinant Microsome ID Lot # 5 Technician ID TD

Percent of control values
Log(test ReDlicate

Levei substancel I 1 I 2 I 3
1 -4.00 27.69 25.82 27.85
2 -5.00 25.08 25.72 26.20
3 -6.00 40.14 49.62 53.76
4 -6.60 53.90 68.94 71.96
5 -7.00 74.73 75.85 76.40
6 -8.00 75.11 69.43 75.92
7 -9.00 71.68 74.54 76.19
8 -10.00 73.85 74.82 76.39



Assay Date

Technician 10

Test
8/24/2005 ChemicallD

# Concentrations
8 tested 8

TO Replicate # Lot # 52 Microsome type recombinar Microsome 10

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0202
0.0198
0.0198
0.0202
0.0198

DPM/Aliq.
29644
29780
31159
33254
32855

DPM/g
soln.
1467525
1504040
1573687
1646238
1659343

Average DPM/g soln
SO
CV

1570167
84646

5.39

flCi/9 soln 0.707

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

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
10.8

total volume
(mL)

10

dilution
factor (ASDN) in solution Üig/mL)

1080.00
10.80

1.08

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.

9.6528 9

5.4219 9

0.606627 flg/g

Calculation of Substrate Solution Soecific Activity

1) Calculate fl9 (3H)ASDN/g soln. = 0.00801 flg/g soln.
flg/g soln.

a. flCi/9 so In

b. Specific activity of (3H)ASDN (flCi/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.707
25300000

286.4

Formula=a/b*c

2) Calculate total fl9 ASDN/g soln.

~ig ASDN/g soln.= ~ig cold ASDN/g soln. + flg (3H)ASDN/g soln.

0.606627 + 0.00801
0.614634 ~ig ASDN/g soln.

3) Calculate Solution Specific Activity

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

731648 dom/nmol

Battelle Study No. 0608317 B-133
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Standard Final
concentration Volume of volume of

~fmL). . stock used Std
kt UE Ø-U.do .1f

250 200
125 100
50 200
25 100
10 405 20

Test
Assay Date 812412005 Chemical ID

Technician
ID TD Replicate #

Standards: 250 125 §Q
0.478 0.285 0.123
0.476 0.283 0.124
0.471 0.283 0.121

Samples: QC 100 QC 10 Microsömes
0.242 0.030 0.199
0.244 0.031 0.201

0.199

mg Prote,in

per ~L
200 0.00025

200 0.00013

1000 0.00005

1000 0.00003

1000 0.00001

1000 0,00001

Used
200
200

200
200
200
200

Blank 0,000

t¡.. mg proteinW.t A.. A.'i measured

QC100 0.242 0.242 0.024
QC 100 0.244 0.244 0.024
QC 100
QC 10 0,030 0.030 0.001
QC 10 0.031 0.031 0.001
QC 10

Microsomes 0.199 0.199 0,019
Microsomes 0.201 0.201 0.019
Microsomes 0.199 0.199 0.019

# Concentrations
8 tested

Microsome type

6§ 1Q
0.065 0.028
0.066 0,028
0.065 0,028

mg Protein
Measure:d

0.0500
0,0250

0.0100
0.0050
O. 0020

0.0010

i"= 0991
0,105
.0.002

m=
b=

recombinant

~
Om7
Om5
0.017

A..

0:475
0:284

0.123
0.065
0028
0.016

~L diluted Vol usome Final vol. Diluted

uSOMES prep, (uL) ùsonies (uL)200 1 1200 1 1
200
200

200
200
200

80
80
80

4800
4800
4800

8

Microsome ID

Q
0.000
0.000
0.000

Lot # 5
Protem stock (mg Total volume of

BSA) stock (mL)25 100

Äadj Curve
Output
0.048.1

0.0279

0,0111
0.0050
0,0011
.0,0001

0.475
0.284

0.123
0.065
0.028
0.016

mg prötein/¡.l
Prep,

0,000
0.00

Variables
m,b

semi,séb

i", se,
F, df

SS~g. sSresld

Protein stock ID
11343.77

Regression result
0.105
0.005

0.991
460

0.002

-0.002
0.001

0.002
4

0.000

Regression results'are calculated using the function
L1NEST

average mgfuL nigfmL

0.000 0.118

0,00 0.000 0.007
0,000

0.006 0.006 5.732
0.006
0.006
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Test
Assay Date 8/24/2005 ChemicallD

Technici an
ID TO Replicate #

Standards: 250 125
0.478 0.285
0.476 0.283
0.471 0.283

Samples: Q. QU
0.242 0,030
0.244 0.031ci

0"o
00w..-.

Stdard Final
conæntration Volume of volume of
ß./mLlstoCk used Std mg Protein
/hrLfQj.27-oG ~ perfLL

250 200 200 0.00025
125 100 200 0.00013
50 200 1000 0.00005
25 100 1000 0.00003
10 40 1000 0.00001
5 20 1000 0.00001

fLL Standard

Used
200
200

200
200
200
200

Blank 0.000

# Conæntrations
8 tested

2 Microsome !voe

8

recombinant Microsome ID Lot#5
Protein stock (mg Total volume of

BSA) stock (mL)25 100 Protein stock ID
11343-77

§. ~ .:Q
0.123 0.065 0.028
0.124 0.066 0.028
0.121 0.065 0.028

Microsomes
0.199
0.201
0.199

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

r'= 0.999
m= 0.090
b= -0.001

2
0.017
0.015
0.017

Q
0.000
0.000
0.000

Curve
Output
0.0421

0.0248

0.Ò104
0.0052
0.0018
O. 0008

Vanables
m.b

sem. seb

r~, say

F, df
SSreg. SSresid

Regression results are calculated using the function
LINEST

to
i..

W
Vi mg protein ¡iL diluted Vol usome Final vol. Diluted mg protein/fLL

A,w Äadj_ measured ¡iOMES prep. (fLL) uson'es (fLL) Prep. average mg/fLL mglmL

OC100 0.242 0.242 0.021 200 1 1 0,000 0.000 0.106
OC 100 0.244 0.244 0.021 200 1 1 0.000
OC100
OC 100. 030 0.030 0.002 200 0.000 0.000 0.010
QC 100. 031 0.031 0.002 200 0.000
OC10

Microsomis 199 0.199 0.017 200 80 4800 0.005 0,005 5.179
Microsomes 0.201 0.201 0.017 200 80 4800 0.005
Microsomes 0.199 0.199 0.017 200 80 4800 0.005

A,ow A;idj

0.475
0.284

0.123
0.065
0.028
0.016

0.475
0.284

0.123
0.065
0.028
0.016

0.090
0.001

0:999
4238
0.00

Regression resuits
-0.001
0.000
0.000

3
0.000
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Microsome Dilution Details

# Concentrations
8 tested

Microsome
8 type recombinai Microsome ID Lot # 5

Dilution A 0.08 mL microsome Stock used
4.8 mL tolal volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 totai dilution factor

5.179305
0.008221

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

to
i..\.
0'

Technician ID TD
Replicate

#
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Sample 10 Calculate OPMin aqueous portion after extraction Calculale%turnover Calculate nmol H20 formed

Volume
diluted

Volumeofsubstraie TotaJ OPM corrected for mlcrosomes Finallproteinl AromataseactivilyNominal total solution used/assay tolalOPMlnassaylube background (Background used in assay in assay Incubation (nmolestrogenSample tye Replicate/Level voluma(mL) AllqVoiume(mL) Aliq.# DPM/aliq OPMfmL Ave OPMfmL TotalOPM tube (mL) (initial) % conversionloproducl Tubes) nmol ~H~O formed lube (mL) (mg/mL) time (min) formed/mgproleinfminFull activit control 1 2 0.5 1 7015 14030.4 14032.8 28065.6 157017 17,87 27820 0,03S0 0.004 15 0,30S30.5 2 7018 14035.2
2 2 O.S 1 6611 13222,6 13279.9 26559.8 157017 16.92 26315 0.0360 0.004 15 0.29170;5 2 669 13337.2
3 2 0:5 1 7079 14157.8 14105.1 28210.2 0.1 157017 17.97 27965 0,0382 0,004 0,309905 2 7026 14052.4
4 2 0~5 1 13266 13359.9 26719.8 0.1 157017 17.02 26475 0.0362 1 0.004 1S 0.29340,5 2 13453,8

Back roundconlrol 1 2 0.5 1 127.42 128.81 257.62 157017 0.16 12 0.0000 0,004 15 0.0001O.S 2 65 130.2 .2 2 O.S 1 52 104.08 113.5 227 157017 0.14 -18 0.0000 0_004 -0.00022 61 122.92
3 2 1 78 156.22 141.2 282.4 157017 0.18 37 0.0001 0.004 0,00042 63 126.18
4 2 1 53 106-94 106.83 213.66 0.1 157017 0.14 -32 0.0000 1 0.004 .0.00030.5 2 53 106.72

Posiliveconlrol 1 2 as 1 7271.4 7199 14396 157017 9.17 14153 0.0193 0.004 15 0.1569O.S 2 7126.
2 2 0.5 1 3766 7531.4 7585.9 15171.8 0;1 157017 9.66 14927 0.0204 0004 15 0.16540.5 2 3820 7640.4
3 2 O.S 1 3574 7147.6 7175.1 14350.2 0:1 157017 9.14 14105 0.0193 0,004 15 0.15630..5 2 3601 7202.6
4 2 0.5 1 3420 6839.4 6785.7 13571.4 0.1 157017 '_64 13326 0.0182 0.004 0.14770.5 2 6732

Ne ativeConlrol 1 2 0,5 1 11474.2 11645.6 23291.2 0.1 157017 14.83 23046 0.0315 0.004 0,25540.5 2 5909. 11817
2 2 0.5 1 6627 13654 13535.1 27070,2 157017 17.24 26825 0.0367 0,004 0.29732 6708 13416.2
3 2 1 6529 13058,8 13122.3 26244.6 157017 16.71 25999 0,0355 0.004 0.28822 6593 13185.8
4 2 1

I
13718.8 13890.7 27781.4 0.1 157017 17,69 27536 0.0376 1 0.004 0,30520.5 2 14062.6, 1-1 2 0.5 1 3166.6 3163.5 8327 157017 4.03 6082 0.0083 0.004 15 0.06740.5 2

1572

3160.4
1-2 2 0.5 1 3092.8 3118,1 6236.2 157017 3,97 5991 0.0082 0,004 15 0.06640.5 2 3143.4
1-3 2 0;5 1 1746 3492.4 3565.8 7131.6 0.1 157017 4_64 6886 0.0094 0.004 0.07630:5 2 1820 3639.2
2-1 2 0~5 1 1804 3608 3661.7 7323.4 0.1 157017 4.66 7078 0.0097 1 0.004 0,07850,5 2 3715.4
2-2 2 0.5 1 3892.2 3949.8 7899.6 157017 5.03 7654 0.0105 0,004 15 0.08480.5 2 2004 4007.4
2-3 2 1 1850 3699.8 3754.2 7508.4 157017 4.78 7263 0.0099 0.004 0.08052 1904 3808.6
3-1 2 1 I 5362.6 5476.4 10952.8 0.1 157017 6.98 10708 0.0146 0.004 0.11872 5590,2
3-2 2 1 4755 4820.9 9641.8 0.1 157017 6.14 9397 0.0128 0.004 0.10410.5 2 4886,8
3-3 2 05 1 5740.6 55777 11155.4 157017 7.10 10910 0.0149 0.004 15 0.1209O.S 2 5414.8
4-1 2 0.5 1 3746 7492.6 7599.6 15199.2 157017 9.88 14954 0.0204 0.004 0.16570:5 2 3853 7706.6
4-2 2 0;5 1 3982 7963.2 8011.3 16022.6 157017 10.20 15777 0.0216 0.004 0,17492 4030 6059.4
4-3 2 1 222 4404.4 4434.6 886.2 0.1 157017 5,65 8524 0.0118 0.004 0.09560:5 2 222 4464.8
5-1 2 0,5 1 I 7685.4 7701.7 15403.4 0,1 157017 9.81 15158 00207 0,004 0.1660O_S 2 7718
5-2 2 O.S 1 8624.4 8866.9 17733.8 157017 11.29 17489 0.0239 0.004 15. 0.19380.5 2

480'
8909.4

5-3 2 0.5 1 9615.2 9540,1 19080,2 157017 12.15 18835 0.0257 0.004 15 0.20882 4133 9465
6-1 2 1 4899 9798.8 9953 19906 0.1 157017 12.66 19661 0,0269 1 0.004 15 0.21790:5 2 8054 10107.2
6-2 2 O_S 1 10725 1063.2 21268.4 0,1 157017 1355 21023 0,0287 1 0.004 0,233005 2 10543.4
6-3 2 O.S 1 5516 11032.6 111413 22282.6 157017 14.19 22037 0,0301 0.004 15 0.24430.5 2 5625 11250
7_1 2 0.5 1 6209 12417.4 12563.5 25127 0.1 157017 16.00 24682 0.0340 0.004 0,27580~5 2 6355 12709,6
7-2 2 0:5 1 6269 12536 12574.6 25149.2 0.1 157017 16,02 24904 00340 0.004 02760as 2 12611,2
7-3 2 0.5 1 12940.8 12926.5 25853 157017 1647 25608 0.0350 1 0.004 0_28360.5 2 12912.2
'-1 2 0.5 1 11439.2 11778.5 23557 1570t? 15.00 23312 0.0319 0.004 15 0.25840.5 2 12117.8
'-2 2 0.5 1 12529 12646.1 25292,2 0.' 157017 16.11 25047 0,0342 0.004 0.27760,5 2 12763,2
'-3 2 0.5 1 11968 12093.1 24186.2 OA 157017 15.40 23941 0_0327 1 0.004 0.26530.5 2 12218.2

ci
0'o
00w..
--
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W--



Assa Date

Test Chemical
8/24/2005 i D # Concentrations tested 28

to
I';:~
~
C/
e-

a-
zo

Control Tvne Portion Averaoe SD

Full activitv Beainninq 0.3000 0.0118

Full activitv End 0.3017 0.0117

Full actlvltv Overall 0.3008 0.0096

Backoround Beoinnino 0.0000 0.000239975

Backoround End 0.0000 0.000538729

Backoround Overall 0.0000 0.00034246

Positive Beainnina 0.1612 0.0061

Positive End 0.1520 0.0061

Positive Overall 0.1566 0.0072

Neaative Beainnina 0.2764 0.0296

Neaative End 0.2967 0.0120

Neoative Overall 0.2865 0.0219

Çi
0\o
00w-
--

to
i-

W
00

Test Substance Level Renlicate ¡test substancel M Loqltest substancel Activltv
8 1 1 1.00E-04 -4.00 0.0674
8 1 2 1.00E-04 -4.00 0.0664
8 1 3 1.00E-04 -4.00 0.0763
8 2 1 1.00E-05 -5.00 0.0785
8 2 2 1.00E-05 -5.00 0.0848
8 2 3 1.00E-05 -5.00 0.0805
8 3 1 5.00E-06 -5.30 0.1187
8 3 2 5.00E-06 -5.30 0.1041
8 3 3 5.00E-06 -5.30 0.1209
8 4 1 2.50E-06 -5.60 0.1657
8 4 2 2.50E-06 -5.60 0.1749
8 4 3 2.50E-06 -5.60 0.0956
8 5 1 1.00E-06 -6.00 0.1680
8 5 2 1.00E-06 -6.00 0.1938
8 5 3 1.00E-06 -6.00 0.2088
8 6 1 1.00E-07 -7.00 0.2179
8 6 2 1.00E-07 -7.00 0.2330
8 6 3 1.00E-07 -7.00 0.2443
8 7 1 1.00E-08 -8.00 0.2758
8 7 2 1.00E-08 -8.00 0.2760
8 7 3 1.00E-08 -8.00 0.2838
8 8 1 1.00E-09 -9.00 0.2584
8 8 2 1.00E-09 -9.00 0.2776
8 8 3 1.00E-09 -9.00 0.2653

Microsome
8 type recombinant Microsome ID Lot # 5 Technician ID TD

Percent of control values
Log(lesl Reolicale

Level substancel I 1 ì 2 T 3
1 -4.00 22.41 22.07 25.37
2 -5.00 26.08 28.20 26.76
3 -5.30 39.45 34.62 40.19
4 -5.60 55.09 58.13 31.77
5 -6.00 55.84 64.43 69.39
6 -7.00 72.43 77.45 81.19
7 -8.00 91.67 91.75 94.34
8 -9.00 85.88 92.28 88.20

Replicate
#



Assay Date

Technician 10

Test
8/25/2005 ChemicallD

# Concentrations
8 tested 8

TO Replicate # Lot # 53 Microsome type recombinar Microsome 10

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0201
0.0199
0.0203
0.0201
0.0202

DPM/Aliq.
DPM/g
soln.
1401542
1504623
1620197
1631393
1690099

Average DPM/g soln
SO
CV

1569571
115503

7.36

¡.Ci/g soln 0.707

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
10.9

total volume
(mL)

10

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

1090.00

10.90

1.09

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.

9.5505 9

5.3643 9

0.612228 ¡.g/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g (3HJASDN/g soln. = 0.00800 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln

b. Specific activity of (3HJASDN (¡.Cilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.707
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

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

0.612228 + 0.00800
0.620232 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.140 ¡.Ci/¡.gASDN

724769 dpm/nmol

Battelle Study No. 0608317 B-139



Test # Concentrations
Assay Date 8!2512005 ChemicallD 8 tested 8

to
'" Technician:: ID TD Replicate # 3 Microsome tvne recombinant Microsome 10 Lot#5g.

Protein stocj((mg Tot.al volume(lt~
Standards; 250 125. ~ ~ 1Q § Q BSA) stock'mL) Protein st(lck I Dr. 0.492 0.287 0.127 0.065 0.028 0.016 0.000 25 100 11343-77S- 0.487 0.286 0.127 0.067 0.029 0.016 0.0000.

0.499 0.285 0.121 0.066 0.029 0.Q5 0.000~
Z
~ Samples; QC 100 Q& Mìctosomes

a 0.248 0.029 0.199
0" 0.249 0.029 0.2010 0.20500 Standard FinalVJ.. concentration Volume of volume of.. CPmL) stock used Sid mg Protein mg Protein A,. A,dj Curve

.1.. LE.Hl.CiG i7æ per ~L Used Measured Output Variable's Regression results
250 200 200 0.00025 200 0.0500 0.492 0.492 0.0484 m,b 0.102 -0.002
125 100 200 0.00013 200 0.0250 0.286 0.286 0.0274 semi seb 0.004 0.001

50 200 1000 0.00005 200 0.0100 0.125 0.125 0.0110 t', se, 0994 0.002
25 100 1000 0.00003 200 0.0050 0.066 0.066 0.0050 F,.dt 646 4
10 40 1000 0.00001 200 0.0020 0.029 0.029 0.0012 sSltg,SSres:ic 0.002 0.000
5 20 1000 0.00001 200 0.0010 0.016 0.016 -0,0001

Regression results arecalculated'using the function
Blank 0.00 t'= 0.994 LINEST

m= 0.102
b= -0.002

to
i...l mg protein ~L diluted Vol usome Final vol. Diluted mg proteinl~L0

A,w Aaif. measured ~SOMES prep. (~L) usomes (¡.L) Prep. average mg/~L mg!mL
QC 100 0.248 0.248 0,024 200 1 0.000 0,000 0.118
QC 100 0.249 0.249 0.024 200 1 0:000
ac 100

ac 10 0.029 0,029 0,001 200 0.000 0.000 0.006
ac 10 0.029 0.029 0,001 200 0.000
ac 10

Microsomes 0.199 0199 0.019 200 80 4800 0.006 0,006 5.649
Microsomes 0.201 0.201 0,019 200 80 4800 0,006
Microsomes 0.205 0.205 0.019 200 80 4800 0,006



Test
Assay Date 8125/2005 Chemical JD

b: Technician

~ 10 TD Replicate #..
~

Standards: 250 125ër
OA92 0.287(/
0.487 02862 OA99 ,.0,2850.

0.
Z Samples: QC 100 QÇ~ 0248 0.029a Ó'249: 0.029
0\0 Standard Final00
W coæntraon Volume of volume of.. l¡g1rnL) stock used SId mg Protein I'L Standard-.

,Ak, ¿ '" C? "c-2 -Q f7 t5,& per~L Used
250 200 200 0.00025 200
125 iob 200 0.00013 200
50 200 1000 0.00005 200
25 100 1000 0.00003 200
10 40 1000 0.00001 200
5 20 1000 0.00001 200

Blank 0.000

# Concentrations
8 tested

Microsome tvoe

2Q i§ 1Q
0.127 0.065 0.028
0.127 0.067 0.029
0.121 0,066 0.029

Microsomes
0,199
0.201
0,205

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

r= 0.999
m= 0.089
b= -0.001

recombinant

.§
0.016
0,016
0015

Aow

OA92
0.286

0,125
0.066
0,029
0.016

a

Microsome ID

Q
0.000
0.000
0.000

OA92
0286
0,125
0.066
0.029
0016

Lot # 5 

Protein Slack (mg Total volume of
BSA) stock (mL)25 100 Prot!in stoc 10

11343-77

A.dj Curve
Output
0.0432
0,0246

0.0104
0,0052
0.0019
0.0007

55rt-g. sSriisid

Regression results are calculated using the function
UNEST

Variables
m,b

semi seb

r', se,
F. df

b:
i..

mg protein ~L diluted Vol usome Final vol. Diluted mg proteinJ~L.¡.. A.w .A'J. measured ~SOMES prep.(~) usomes (~L) Prep. average mg/~L mg/mL
OC100 0248 0.246 0.021 200 1 1 0.000 0.000 0.107
OC100 0.249 0249 0,022 200 1 1 0.000
OC100
OC100. 029 0.029 0,002 200 0.000 0,000 0,010
OC100, 029 0.029 0.002 200 0,000
OC10

Mjcrosomæs 199 0.199 0.017 200 80 4800 0.005 0.005 5.184
Microsomes 0.201 0.201 0.017 200 80 4600 0,005
Microsomes 0.205 0.205 0.018 200 60 4800 0.005

0.089
0.002

0.999

3151
0.000

Regression results
-0.001
0.00
0,000

3
0,000



Assa Date

Chemical
8/25/2005 ID

3

# Concentrations
8 tested

Microsome
8 type recombinai Microsome ID Lot # 5

ti
Il..
!!~
u:
8"

~
Zo

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

ci0\o
00w..-.

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

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

ti
i..
.¡N

5.18384
0.008228

Technician ID TD
Replicate

#



Assa Date Test Chemical 10 Technician 10 TO Replicate # 8 Microsome type recombinant Microsome 10 Lol#58/25/2005 8 #Concenlrationslesled

to
tt
ê:
(1

rz
e-
p.~
Z
9
ci0\o
00
uJ..
--

Sample 10 Calculate OPM in aqueous portion after extraction CaJcuiale % turnover Calculate nmol HiO formed

Volume
diluted

Volume or substrate TolalOPMcorrecled for microsomes Final¡proteinJ Aromataseactivity
Nominallolal solutioriusedfassay loial DPM in assay tube background (Backgrourid used in assay in assay Incubation (nmoleslrogen

Sample type Replicate/Level volumo(mL) Aliq Volume (mL) A!!q,# OPMlallq DPM/mL Ave DPM/mL TotalDPM tube (mL) (initial) %convorslontoproduct Tubes) nmol iH20 formed lube (mL) (mglmL) time (min) formedlmgproleinfmin
Full activit control 1 2 0.5 1 7708 15415 15380.7 30761.4 156957 19.60 30536 0.0421 0.004 15 0,3414

0.5 2 7673 15346.4
2 2 0.5 1 7296 14591.8 14705.3 29410.6 156957 18.74 29185 0.0403 0.004 15 0.3263

0.5 2 7408 14818.8
3 2 0:5 1 7557 15113.6 15292.1 30584.2 156957 19.49 30359 0.0419 0.004 0.3394

0.5 2 7735 15470.6
4 2 0.5 1 7941 15882.6 15927.4 31854,8 156957 20.30 31630 0.0436 0.004 15 0.3536

0.5 2 7986 15972.2
Back roundconlrol 1 2 0.5 1 46 91.22 97.51 195.14 0.1 156957 0.12 .30 0.0000 0.004 -0,0003

0.5 2 52 103,92
2 2 0;5 1 64 128.4 122.15 244.3 156957 0.16 19 0.0000 0.004 15 0.0002

2 58 115.9
3 2 1 59 117.78 116.45 232.9 156957 0,15 . 0.0000 0.004 0.0001

0.5 2 58 115.12
4 2 0:5 1 64 108.78 114.13 228.26 0:1 156957 0,15 3 0.0000 0,004 15 0.0000

0;5 2 60 119.48
Posiliveconlrol 1 2 0.5 1 4101 8201.2 8148.2 16296.4 0.1 156957 10.38 16071 0.0.222 0.004 0.1797

0.5 2 4048 8095,2
2 2 0.5 1 4349 8697,6 8741.2 17482.4 0.1 156951 11.14 17257 0,0238 0.004 0,1929

0.5 2 4392 8784.8
3 2 0;5 1 4056 8112.6 8122.1 16245.4 0.1 156957 10.35 16020 0_0221 0.004 0.1791

0.5 2 4066 8132,8
4 2 0.5 1 380. 7607.8 7580.5 15161 0.1 156957 9.66 14936 0.0206 1 0.004 0.1670

2 3777 7553.2
Ne ativeControl 1 2 1 7277 14554,8 14647.2 29294.4 0.1 156957 18.65 29069 0.0401 1 0.004 0.3250

0;5 2 7370 14739,6
2 2 1 7647 15293 15514.5 31029 0.1 156957 19.77 30804 0.0425 1 0.004 03444

2

I
15736

3 2 0;5 1 14463_8 14335.4 28670.8 0.1 156957 18,27 28446 0.0392 1 0.004 0,3180
0,5 2 14207

. 2 0.5 1 14090.4 14126.5 28253 0.1 156957 18.00 28028 0.0387 0.004 0,3133
0.5 2 14162.6

. 1-1 2 0.5 1 3526.8 3526.4 7052.8 0.,1 156957 4.49 6828 0.0094 1 0.004 0,0763
0.5 2 3526

1-2 2 0.5 1 3517.6 3602.1 7204.2 0,1 156957 4.59 6979 0.0096 1 0.004 15 0.780
0.5 2 3686.6

1-3 2 0.5 1 3051.2 3018,1 6036.2 0.1 156957 3.85 5811 0.0080 1 0.004 15 0.0650
05 2 2955

2-1 2 0.5 1 4011 3971,7 7943.4 0,1 156957 5.06 7718 0.0106 0.004 15 0.0863
0.5 2 3932.4

2-2 2 0.5 1 1831 3662 3722.1 7444.2 0;1 156957 4.74 7219 0.0100 0.04 15 0.0807
O.S 2 1891 3782.2

2-3 2 O.S 1 1983 3965.8 3983.8 7967.6 0:1 156957 5.08 7742 0,0101 0.004 15 0.0866
O.S 2 2001 4001,8

3-1 2 O.S 1 2643 5285.6 5212.2 10424.4 0;1 156957 6.64 10199 0,0141 0.004 15 0.1140
O.S 2 2569 5138.8

3-2 2 05 1 2816 5631.6 5610,3 11220.6 0,1 156957 7.15 10995 0.0152 1 0.004 15 0.1229
0.5 2 2795 5589

3-3 2 O.S 1 6388,6 6388.5 12777 0.1 156957 8.14 12552 0.0173 0.004 15 0.1403
O.S 2 638.4

'-1 2 0.5 1 47 88;".6 S005,8 18011.6 0,1 166957 11.48 17766 0.0245 0.004 15 0.1988
0.5 2 9117

'-2 2 O.S 1 92722 9361.7 18123.4 156957 11,93 18498 0.0255 0.004 15 0.2068
0.5 2 9451.2

'-3 2 O.S 1 5281.2 8345.6 16691.2 156957 10.63 16466 0.0221 0.004 15 0.1841
O.S 2 6410

S-1 2 0.5 1 10273.8 10318.1 20636.2 156957 13.15 20411 0.0282 0.004 0,2282
05 2 10362.4

S-2 2 O.S 1 10386.2 10421.4 20842.8 156957 13,28 20618 0.0284 0.004 15 0,2305
O.S 2 10456.6

5-3 2 0:5 1 10135.8 10466.8 20933.6 156957 13,34 20708 0.0286 0.004 15 0.2315
as 2 10791.8

6-1 2 0.5 1 13243.6 13246.1 26492,2 156957 16,88 26261 0.0362 0004 15 0.2936
O.S 2 13248.6

6-2 2 0.5 1 14100.4 14233.4 28466,8 156957 18,14 28242 0.0390 0.004 15 0.3157
O.S 2 14366.4

6-3 2 0.5 1 13935 14043,2 28086.4 156957 11.89 27851 0.0384 0.004 15 0.3115
O.S 2 14151.4

7-1 2 O.S 1 11915.4 12362.6 24725-2 0.1 156957 15.75 24500 0.0338 0.004 15 0.2139
0.5 2 12809.8

7-2 2 O.S 1 14058 14070.4 28140.8 156951 17.93 27916 0.0385 0.004 15 0.3121
O.S 2 14082.8

7-3 2 0.5 1 14652.2 14907.9 29815,8 0:1 156957 19.00 29591 0.0408 0.004 15 0.3308
0.5 2 15163.6

'-1 2 0;5 1 14994 15121.8 30243,6 0.1 156957 19.27 30018 0.0414 0,004 15 0.3356
O.S 2 7625 15249.6

'-2 2 O.S 1 7395 14790.6 15116.8 30233.6 156957 19.26 30008 0.0414 0,004 15 0,3355
0:5 2 772 15443

'-3 2 O.S 1 7661 15322,6 15365.1 30730.2 0.1 156957 19,58 30505 0.0421 0.004 15 0.3410
O.S 2 7704 15407,6

to
i..
.¡
W



Assa Date

Test Chemical
8/25/2005 I D 8 # Concentrations tested 3

t;~::
g.
~
r/
S-

a-
Zo

Control Tvoe Portion Averaae SD

Full activitv Beainnina 0.3338 0.0107

Full activitv End 0.3465 0.0100

Full activitv Overall 0.3401 0.0112

Backoround Beoinnina -0.0001 0.000388593

Backoround End 0.0001 3.66776E-05

Backaround Overall 0.0000 0.000236

Positive Beainnina 0.1863 0.0094

Positive End 0.1730 0.0086

Positive Overall 0.1797 0.0106

Neaative Beainnina 0.3347 0.0137

Neaative End 0.3157 0.0033

Neaative Overall 0.3252 0.0137

Gì0\o
00w..-.

t;
I..
.¡
.¡

Test Substance Level Reolicate ¡test substancel M Loaf test substancel Activitv
8 1 1 1.00E-04 -4.00 0.0763
8 1 2 1.00E-04 -4.00 0.0780
8 1 3 1.00E-04 -4.00 0.0650
8 2 1 1.00E-05 -5.00 0.0863
8 2 2 1.00E-05 -5.00 0.0807
8 2 3 1.00E-05 -5.00 0.0866
8 3 1 5.00E-06 -5.30 0.1140
8 3 2 5.00E-06 -5.30 0.1229
8 3 3 5.00E-06 -5.30 0.1403
8 4 1 2.50E-06 -5.60 0.1988
8 4 2 2.50E-06 -5.60 0.2068
8 4 3 2.50E-06 -5.60 0.1841
8 5 1 1.00E-06 -6.00 0.2282
8 5 2 1.00E-06 -6.00 0.2305
8 5 3 1.00E-06 -6.00 0.2315
8 6 1 1.00E-07 -7.00 0.2936
8 6 2 1.00E-07 -7.00 0.3157
8 6 3 1.00E-07 -7.00 0.3115
8 7 1 1.00E-08 -8.00 0.2739
8 7 2 1.00E-08 -8.00 0.3121
8 7 3 1.00E-08 -8.00 0.3308
8 8 1 1.00E-09 -9.00 0.3356
8 8 2 1.00E-09 -9.00 0.3355
8 8 3 1.00E-09 -9.00 0.3410

Microsome
8 type recombinant Microsome ID Lot # 5 Technician ID TD

Percent of control values
Log(test Reolicate

Levei substancel I 1 I 2 i 3

1 -4.00 22.44 22.94 19.10
2 -5.00 25.37 23.73 25.45
3 -5.30 33.52 36.14 41.25
4 -5.60 58.45 60.79 54.12
5 -6.00 67.08 67.76 68.06
6 -7.00 86.33 92.82 91.57
7 -8.00 80.52 91.74 97.25
8 -9.00 98.66 98.62 100.25

Replicate
#



Assay Date

Technician ID

Test
8/29/2005 ChemicallD

# Concentrations

9 tested 8

TO Replic;ale # Lot #5MiCrosqh1e type recombinar Microsome ID

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0198
0.0199
0.0199
0.0200
0.0200

DPM/Aliq.
27462
28832
29576
30848
30961

DPM/g
soln.
1386970
1448844
1486231
1542400
1548050

Average DPM/g soln
SD
CV

1482499
67375

4.54

¡.Ci/Q soln 0.666

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

ASDN solution
Stock
Dilution A

Dilution B

mgASDN
added
10.6

total Volume

(mL)
10

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

1080.00
10.80
1.08

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.

9.6145 9

5.4095 9

0.607651 ¡.çi/g

Calculation of Substrate Solution Soecific Activitv

1) Calculate ¡.g (3H1ASDN/g soln. = 0.00756 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln
b. Specific activity of i3H1ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.668
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln + ¡.g (3H1ASDN/g soln.

0.607651 + 0.00756
0.615210 i.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/Üig ASDN/g soln.)
1.085 i.Ci/i.g ASDN

690150 dom/nmol

Battelle Study No. 0608317 B-145



Test # Concentrations 
Assay Date 8/29/2005 Chemical ID 9 tested 8

ti Technician
¡i ID TD Replicate # Microsome type recombinant Microsome 10 Lo.t#S;:

Protein stock (mg Total volume ofg.
CD

Standards: 250 125 §Q ~ lQ ~ Q 8SA) stock (mL) Protein stock 10
0.482 0.275 0.127 0.065 0.029 0.017 0.000 25 100 11343.77VJ 0.475 0.280 0.123 0.067 0.029 0.018 0.000

a- 0.475 0.275 0.126 0.067 0.029 0.017 0.000p.~
Z Samples: Q& Q. Microsomes9 0.237 0.031 0.177
C1 0.236 0.031 0.175
0\ 0.1750 Standard Final00

concentration Volume of volume.ofW.. ¡mglmL) stock used Std mg Protein mg Protein A_ .Adi Curve--
;U ¿f, O~-.2,o6 ø~ per~L Used Measured Output Variables Regression results

250 200 200 0.00025 200 0.0500 0.477 0.477 0.0484 m, b 0.106 ...002
125 100 200 0.00013 200 0.0250 0.277 0.277 0.0273 sem, seb 0.004 0.001
50 200 1000 0.00005 200 0.0100 0.125 0.125 0.011.3 ri, se, 0.994 0.002
25 100 1000 0.00003 200 0.0050 0.066 0.06 0.0051 F,.df 842 4
10 40 1000 0.00001 200 0.0020 0.029 0,029 0.0011 SSreg. SSr~si 0.002 0.000

5 20 1000 0.00001 200 0.0010 0.017 0.017 ...0002

r'=
Regression res'ultsare calculated using the function

Blank 0.000 0,994 lINEST
m= 0.106
b= -0.002

ti
,.. mg protein ~L diluted Vol usome Final voi. Diluted mg, 'prote.inf).L.¡

A,. A,~ measured ~SOMES prep. (~L) usomes (~L) Prep. average mgl~L mg/mL0\
QC 100 0,237 0.237 0.023 200 1 1 0.000 0,000 0.115
QC 100 0.236 0.236 0,023 200 1 1 0.000
QC 100
QC 10 0,031 0.031 0.001 200 0.000 0.00 0.007
QC 10 0.031 0.031 0.001 200 0.000
QC 10

Microsomes 0.177 0,177 0.017 200 80 4800 0.005 0.005 4.969
Microsomes 0.175 0.175 0.016 200 80 4800 0.005
Microsomes 0.175 0.175 O.o 6 200 80 4800 0.005



Test #.Concentrations
Assay Date 8/2912005 Chemical 10 tested

tt Technician
po 10 TO Replicate # Micros,ome type recombinant Microsome. 10 Lot.#5;:

Protein stock (mg Total volume of~~ Standards: 250 125 §Q l. 1Q §. Q BSA) stock (mL) Protein stock 10 
0.482 0.275 0.127 0.065 0.029 0.017 0.000 25 100 11:043.77C/ 0.475 0.280 0.123 0.067 0.029 0.018 0.000

8" 0.475 0.275 0.126 0.067 0.029 0.017 0.000q
Z Sampies: QC 100 QC 10 Microsomes
~ 0.237 0.031 0.177

C1 0.236 0.031 0.175
0\ 0.1750 Standard Final00 concentration Volume of volume ofW.. ý:g/mL) stock used SId mg Protein ~L Standard mg Protein A,. Aadj Curve-- M/ ¿E, 3-2?-oó lj per~L Used Measured Output Variables Regression resu'!ts

250 200 200 0.00025 200 0.0500 0.477 0.477 0.043:0 m, b 0.093 -0001
125 100 200 0.00013 200 0.0250 0.277 0.277 0.0247 se;n, see 0.002 0:000
50 200 1000 0.00005 200 0.0100 0.125 0.125 0.0107 i-~ sey 0.998 0:001
25 100 1000 0.00003 200 0.0050 0.06 0.066 0.0052 F, df 1530 3
10 40 1000 0.00001 200 0.0020 0.029 0.029 0,0018 sSr~¡SSrBsii: 0.000 0.000
5 20 1000 0.00001 200 0.0010 0017 0.017 0.000

Regression resu1tsare calculated using the function 
Blank 0.000 p= 0.998 LINEST

m= 0.093
b= -0.001

tt
i.. mg protein 1.11 diluted Vol usome Final voL. Diluted m9 prolein!~L.p A.. Ac:i. measured j.S0MES prep. (~L) usomes (¡.L) Prep. average mg/¡:L mglmL--

QC 100 0.237 0.237 0.021 200 1 1 0.000 0.000 0.105
QC 100 0.236 0.236 0.021 200 1 1 0.000
QC 100
QC 10 0.031 0.031 0.002 200 0.000 0.000 0.010
QC 10 0.031 0.031 0.002 200 0.000
QC 10

Microsomes 0.177 0.177 0.015 200 80 4800 0.005 0.005 4.594
Microsomes 0.175 0.175 0.01.5 200 80 4800 0.005
Mjcrosomes 0.175 0.175 0.ü5 200 80 4800 0.005
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Assa Date

Chemical
8/29/2005 ID Technician ID TD

Replicate
#

# Concentrations

9 tested
Microsome

8 type reCombina Microsome ID Lot #5

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused

mL total volume
NA dilution factor

630 total dilution factor

Test Chemical Concentiations
Level Final Concentration eM)

1 1.00E-03
2 tOOE-04
3 1.00Ec05
4 1.00E-06
5 1.00E-07
6 1.00E-08
7 1.00 E-09
8 1.QOE.10

4.593615
0.007291

Protein Concentration (stock niicrosomes, mg/mL):
Protein Concentration dilution added to asse . m ImL :



to..;:~
rr
r:
s-o.~
Zo

to
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.¡
'D

.= Test~eiillD i3 Miao.soin'type f~binilnt MlCro$om.ID TO Re~te,'/9 ## ConçentIÌQtesttld Techcian.lD

ci
0\o
00w-
--

S~m;le 10 Caullt'l DPM,ii 1~i,usp"r'ionallerexir;ion Calcutaie'litirnov.r ClIlculileril H¿Olomid

I

IIolurr
dUuleó

Volim~olsublr;ste TotlDPMclirrectid!o micoSOlTlS ~aevit(1'
Nomìrltot

DPMle!l I
soJ¡.1ion~;iylub l¡;lal DPi.in;ii¡y iube biC~roun(&o;rgund u:¡in;iSSY Firalfplin lneUbiDQnesln;t)nfomedlmg

Sotmp;type Repliciie/level voli.e(rrL) A~qVolume(mLJ A~q, , D?MimL AveDFMlL TotalDPM (mL) (lritl) % converson 10 ploduct Tubes) nnoiJH2Olomed lube (mL) a~y(mglL) lime(mi) protlninn
);ulact control I 0.5 I ",. 9247.2 9311.6 18623,6 01 ld825G 12.56 I.." 0.026 , 0;00 15 0=0,. 2 .. 9376.4

2 2 0:5 I 48 9698.8 9794,8 1959,6 0.1 14325 13.21 ,93 0.0281 , O.i) 15 0""
0,5 2 ''' 98.'

, 2 ,. , "" 9377'.6 93771 18'7:4 0.1 1.48 12:S ,.". 0._ , MO' '5 02455
0.5 2 468 93.8

, , 0.5 , "" .... SS71,7 179.¡,:J:4 0,1 1d82S 1210 1722 (1.027 1 0.00 15 0""
0.5 2 ,.., 90.'

Ba~;; roieotiol , 2 0.5 , 51 114.62 110.36 22:72 0' 142::50 0.15 '1 0:00 1 0.00 15 0.00
0.5 , 53 106:1

2 2 0.5 I .. 107.a4 114.55 22.' 0' '''25 0.15 . 000 , 0.00 15 0.001
0.5 2 '" 121,26

, 2 0:5 , " 100.46 10n3 215,46 0' 1oi:250 0,15 .. 0.= , 0,00 15 .0.001
05 2 55 109

, 2 0.5 , 4. 'M' 110.56 22.1:: 0.1 ,142250 0,15 0 0= , 0.00 15 0.=
0.5 , 61 122.64

PO'eeonirDI , , 05 , "" "" 46.5 9J 0.1 14625 '30 9117 0.0131 , 0.00 15 0;120
0.5 2 231 "'

2 2 0.5 , ''' _., '481:2 9762.4 0.1 ,,"SO '.59 "', o.138 , 0.00 15 0,125
0.5 2 '43' 48738

, , 0.5 , m4 5547.8 "".5 11097 0.1 14850 , 10i75 0.0158 , 0.00 " 01441
0.5 , 27 554,2

4 2 0.5 , 5376:6 537.1 1064,2 0.1 ,,"SO 7.19 """ 0.0151 , 0.00 15 0'.138
05 2 26 52n.6

aiivlCCNrol I , 0.5 , 49 9S 10049.3 20æ,6 0' '''25 13,56 "'" 0.0288 , 0.00 15 0""
0.5 , SO' 10162.6

2 0.5 I "22 10244:2 10254.8 ::05.e 0' \4825 13,83 2 0._ , 0,00 15 D26
05 2 "33 1026.~

, 2 05 , 4$' "" .." '9622 0' '''25 13.24 19, \l.028l , 0.00 15 0.270
0.5 2 4." 97411

, , 0.5 , "' Ba.8 "" 17701- 0' '''25 11,g. "4B 0.0253 , 000 '5 0.216
0.5 2 "" 8816.4

, ,. 2 0.5 , '" 295.66 29,39 592,78 0.' 14825 00.0 ", 0:00 , 0.00 '5 0.00
0.5 2 '4. 29'

'.2 , 05 , '57 313:74 320.99 f34L9e- 0' 14825 D.4J '20 0:00 , 000 15 0.00
0.5 2 '" 328:2.;

1-3 , 0:5 , 130 259.24 277$ 55.12 0.' '''25 0.37 '" 0.00 , 000 15 0.00
0:5 2 ,.. 29,88

2.' 2 0.5 , 75 1507,4 15019 3016.38 0.1 14825 2.03 2795 0.0040 , 0.00 " 0.0370
0.5 2 75 1S0.98

2.2 2 0.5 , B2 164l.24 15216 3."',36 0.' '''25 2.19 3023 0~00 , M04 15 0:04
0.5 2 002 160.12

2~ 2 0:5 , 79' 1581.86 '578,79 3157,58 0' '''25 2,13 28" 0.00 1 0.00 15 O.Q39
05 , ,.. 1575.72

.., , 0.5 , ,." "".2 sm.' 11180.6 0.1 146250 ,... 109!l 0.0159 , 0.00 " 0.1452
0.5 2 27' 55""

3-2 , 0.5 I 29 ..., 5810.3 f16Xi:6 0.1 148250 7,8- 1139 0.0165 , 0.00 15 0.1510
0,5 2 iai 573,S

.., 2 0.5 I "' 57.' 5764.9 11529.8 0' '''25 7.18 n30 0:01&4 , 0.00 " 0.149
0.5 2 267 ",.

4.' , 0.5 I 42' 96, 9656.6 193132 0.' '''25 13.00 19:2 0.0277 1 0.00 15 0.25
D.. , "' .."

4.2 2 0.5 I 4a70 "'" 9794.1 195&1:2 0,1 ,"' 1'3,21 '93 0,0281 , 000 15 D."'
0.5 2 4924 "",

L' 2 0.5 , "" 9297.8 93772 18754.4 0.' ,"" 12.65 18533 0.0269 1 0.00 15 0.2455
0.5 , 4728 945.5

~I 2 0.5 , 44 OS 9012.3 18024,6 0' ''' 12.i5 '780 0.025 , 0.00 15 02J
0.5 2 45 9124.6

~2 2 0.5 I 4352 8703,6 854.S 17001.6 0' ''' 11.53 '580 0.024" , 0.00 '5 0:2:
OS , "" ""

~, 2 0.5 , "" 934:2 934.3 186.6 0,1 '06 12;61 18475 0.026 , 0.00 15 0.244
0.5 2 ..n 934

~I 2 0.5 , 3616 723,8 7337.S 1465,6 0.1 ,"" ,.., ''' 0.020 , 0.00 '5 0.1915
0.5 2 3721 7442.8

6-2 , '5 , 45' 91&2.6 9198.2 183.4 0' 14S2'-i f2.41 \8175 0.02 , 0.004 ,. 0:240
05 2 467 9213.8

IN 2 O~ , 4B13 "' 953'~1 190;2 0' 1'"25 12.86 1687 0023 , 000 15 0:248
O~ 2 ''' 94:2

7-'1 2 O~ , 4750 9404 96:9 19271.B 0' 148250 13.00 '90 0.026 , 0.00 15 0.2524
05 2 ''' 97724

'.2 , O~ , ".4 "" 1001..4 20102.8 0.1 14850 13.56 19ò\ 0,0288 , 0,00 15 0:26
0.5 2 50 10135:8

7'3 , 0.5 , 437 564,6 8780.1 1756.2 oi 148250 It.64 17339 0.021 , 0.00 15 0.227
0.5 2 44 885;6

'" 2 0.5 , "'" "'30 9010:5 1801 0' '46 12.15 11799 0.025 1 0.00 15 0.=
0.5 2 4546 801

'" , 0.5 , "'" 68:2 ..., 17793.2 0' '''25 12.00 1712 O~02S , 0, 15 0.2326
0.5 2 .", .,,,

'" 2 0.5 , 43'" 8ôZ,2 8394,5 '''' 0.' '''25 11;2 16.o: 0,0240 , 0:00 5 0,2195
0.5 2 "''" &IJE:8
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Assa Date

Test Chemical
8/29/2005 I D # Concentratìonstested

Replicate
#

c;
0'o
00\...-.

Control Type Portion Average SD

Full activity Beainnina 0.2502 0.0090

Full activity End 0.2402 0.0076

Full activity Overall 0.2452 0.0090

Background Beainnina 0.0000 7.85019E-05

Background End 0.0000 5.30215E-05

Backaround Overall 0.0000 7.45329E-05

Positive Beginning 0.1236 0.0040

Positive End 0.1411 0.0041

Posilive Overall 0.1324 0.0107

Neg"tive Beainnina 0.2661 0.0039

Neaative End 0.2443 0.0180

Negative Overall 0.2552 0.0165

to
i..

V1o

Test Substance level Replicate ltest substance) M logltestsubstancel Activity
9 1 1 100E-03 -3.00 0.0049
9 1 2 1.00E-03 -3.00 0.0056
9 1 3 1.00E-03 -3.00 0.0044
9 2 1 1.00E-04 -4.00 0.0370
9 2 2 1.00E.04 -4.00 0.0400
9 2 3 1.00E-04 -4.00 0.0389
9 3 1 1.00E-05 -5.00 0..1452
9 3 2 1.00E-05 .5.00 0.1510
9 3 3 1.00E-05 .5.00 0.1498
9 4 1 1.00E-06 -6.00 0.2529
9 4 2 1.00E-06 -6:00 0.2566
9 4 3 1.00E-06 -6.00 0.2455
9 5 1 1.00E-07 -7.00 0.2359
9 5 2 1.00E-07 .7.00 0.2235
9 5 3 1.00E-07 -7.00 0.2448
9 6 1 1.00E-08 -8.00 0.1915
9 6 2 1.00E-08 -8.00 0.2408
9 6 3 1.00E-08 -8.00 0.2497
9 7 1 1.00E.09 -9.00 0.2524
9 7 2 1.00E.-09 -9.00 0.2634
9 7 3 1.00E-09 -9.00 0.2297
9 8 1 1.00E-10 "10.00 0:2356
9 8 2 1.00E-10 -10.00 0.2328
.9 8 3 1.00E-10 -10.00 0.2195

Microsome
8 type recombinant Microsome ID lot #5 Technici"n ID TD

Percent of control values
log(test I Reelicate

level substance) r- 1 I 2 3

1 -3.00 2.01 2.27 1.80
2 -4.00 15.10 16,33 15.86
3 -5.00 59.22 61.59 61.0
4 -6.00 103,16 104.65 100.14
5 -7.00 96.20 91.16 99.83
6 -8.00 78.10 98.21 101.84
7 -9.00 102.94 107.43 93.69
8 "10.00 96.18 94.95 89.52



Assay Date

Test
8/30/2005 ChemicallD

Technician ID TD Replicate #

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

. 0.0200
0.0199
o

DPM/Aliq.
5
2

30867
31224
31719

# Concentrations
9 tested 8

2 Microsome type recombinar Microsome ID BD Gentes

DPM/g
soln.
1434250
1428744
1528069
1561200
1585950

Average DPM/g soln
SD
CV

1507643
72507

4.81

¡.Ci/g soln 0.679

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

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN
added
10.9

dilution
fa cto r

total volume

(mL)

100

10

(ASDNj in solution (¡.g/mL)
1090.00

10.90

1.09

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

9.5811 9

5.4006 9

0.614403 ¡.g/g

1) Calculate ¡.g eHjASDN/g soln. = 0.00769 ¡.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

0.679
25300000

286.4

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3HjASDN/g soln.

0.614403 + 0.00769
0.622090 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
1.092 ¡.Ci/¡.g ASDN

694093 dpm/nmol

Battelle Study No. 0608317 B-151



Technician
ID

Test
Assay Date 08130/2005 Chemical ID 8

tt
~
f!
(D
C/
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Z
!=

c;0\o
00w..
--

Standards:

Samples:

Standard
concentration

~gJml)

If 250
l'125

y;).. 50
#125

10

Final
volum e of

SId
Volume of
stock used mg Protein

per~l
0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

tt
i..

UiN

#'Concentrations
tested

Used
200
200

200
200
200
200

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

0.493
0.281

0.127
0.069
0.031

0.018

mg protein ~l diluted Vol u50me Final vol. Dil.uted mg proteiriJld
A.. A,~. measured ~SOMES prep. (~l) usomes (~L) Prep. av.,(age mgl~l mglml

QC 100 0.250 0.250 0.024 200. 0.000 0.000 0.118
QC 100 0.247 0.247 0.023 200 0.000
QC100
QC 10 0.032 0.032 0.001 200 0.000 0.000 0.007
QC 10 0.034 0.034 0:002 200 0.000
QC 10

M icrosomes 0.204 0.204 0.019 200 0.006 0.006 5,657
Microsomes 0200 0.200 0.019 200 0.006
Microsomes 0.204 0.204 0.019 200 0.006

A.. A, Curve
Output
0.0487
0.0270

0.0111
0.0051
0.0012
0.0000

Variables
m,b

s~,seb
r, sa,
F, df

SSreg, sSlesi

0.493
0.281

0.127
0.069
0.031

0.018

0,103
0.004
0.995
837

0,002

Regression results
-0.002
0.001

0.001

4
0.000

Blank r= 0.995
0.103
-0.002

Regressionresults are:'calculated :using the function
lINEST0.000

m=
b=



Test
Assay o.ate 813/2005 Chemical 10.

ti Technician
¡o 10. To Replicate #;:
ß Standards: ~.. il(t

0.496 0.281C/
a'

0.492 0:283

P- 0.491 0.281
~
Z

Sam pies: Q. Q.!= 0.250 0.032
c; 0.247 0.0340\0

Standard Final00v. conc.entration Volume of volume: of-
-- 9"mL) stock usad Std mg Protein ¡d Standard

4£ J.12OJ -22 -0 G ¡J per ~L Used
250 200 :'200 0.00025 200
125 100 200 0.00013 200
50 200 1000 0.00005 200
25 100 1000 0.00003 200
10 40 1000 0.00001 200

5 20 1000 0.00001 200

Blank 0.000

# Concentrations
9 tested

2 Mìcrosom e t .e

8

recombinant Microsome I D Bo.Gentest Lot #5

Protein stock (mg Total volume of
BSA) stock (mL)25 100 Protein stock 10.

11343'77
2Q 2§ 1Q

0.128 0.069 0.030
0,127 0,068 0.030
0.127 0.069 0.031

Microsomes
0.204
0.200
0.204

mg Protein

Measured
0.0500
0.0250

0.0100
0,0050
0.0020
0.0010

r'= 0.998
m= 0.091
b= -0.001

Ii
0.018
0.019
0.019

Q
0.000
0.000
0.000

Curve
Output
0.0440
0.0247

0.0106
0.0053
0.0018
0.0007

Variables
m. b

Sein,Seb

r,se,
F, df

SSrtg, sS'ro$ii

Regression results are cal.culated using the function
L.INEST

t¡-
V1 mg protein ~L diluted Vol usome Final vol. Diluted mgprotein/¡.Lv.

A.w A.dj measured ¡iOMES prep. (¡.L) usomes (~L) Prep. average mgl~L mg/mL
QC 100 0.250 0.250 0.022 200 1 1 0.000 0.000 0.108
QC 100 0.247 0.247 0.022 200 1 1 0.000
QC 100
QC 100. 032 0.032 0.002 200 0.000 0.000 0.010
QC 100. 034 0.034 0.002 200 0.000
QC10

Micrsorrs 204 0.204 0.018 200 80 4800 0.005 0.005 5:248
Miaosomes 0.200 0.200 0.017 200 80 4800 0.005
Microsomes 0.204 0.204 0.018 200 80 4800 0.005

A~w A.'ì

0.493 0.493
0.281 0.281

0.127 0.127
0,069 OD6S
0.031 0.031
0.018 0.018

O.Ogl

0.002

0.998
1706
0.000

Regression results
-0.001
0.000

0000
3

0.000



Chemical
8/30/2005 I D

# Concentrations
9 tested

tJ
po
:=~
(p
CI
20.'.
Zo

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

c.
0\o
00w..-.

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

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

tJ
I..

Vl
.¡

5.248474
0.008331

Microsome
8 type recombinai Microsome ID BD Gentes Technician ID TD

Test Chemical Concentrations
Level Final Concentration 1M)

1 1.00E'03
2 1.:00E04
3 $:OOE;05
4 1"OOEC05

5 1.00F06
6 1.00E-07
7 1.00E-08
8 1.00E;OS

Replicate
# 2



Assa Date Test ChemicallD TD Replicate #8/30/2005 8 Microsome tye recombinant Microsome ID9 #ConcentTationstested Technician 10BOGentestLot#5

to
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Sample 10 Calculate DPM in aqueous porton after extraction Calculate % turnover Calculate nmol HiO formed

Volume
diluted

Volumeorsubslrate Total DPM corrected for microsomes Final!protein) Aromataseaclivity
Nominallolal solulionusedfassay total DPM in assay tube background (Background used in assay ¡riassay Incubation (nmolestrogenSamplelype Replicate/Level volume (mL) Aliq Volume (mL) Aljq,# DPMlaliq DPM/mL Ave DPM/mL TotalDPM tube (mL) (inilial) % conversion to product iubes) rimolJHiOformed tube (mL) (mgfmL) time (miri) formedfmg protein/min

Fullactivitconlrol 1 2 0.5 1 6000 12000.2 12333.3 24666,6 0:1 150764 16.36 24347 0.0351 0.004 15 0.2807
0.5 2 633 12666.4

2 2 0.5 1 6203 12406.4 12422 24844 0.1 150764 16.48 24525 0,0353 0.004 15 0.2827
0.5 2 6219 12437.6

3 2 1 581 11602.6 11607.5 23215 0.1 150764 15.40 22896 0.0330 0,004 15 02t40
2 586

I
4 2 0;5 1 5483 10954.8 21909.6 0.1 150764 14.53 21590 0.0311 1 0.004 0.2489

2 5471
Back round control 1 2 1 100 194.49 388.98 0;1 150764 0.26 70 0.0001 0.004 0,0008

0.5 2
2 2 0:5 1 130,05 260,1 0:1 150764 0.17 -59 .0.0001 1 0.004 15 .0.0007

05 2
3 2 0.5 1 195 390 150764 0.26 71 0.0001 0.004 15 0,0008

0.5 2
4 2 0.5 1 119.19 238.38 150764 0.16 -81 -0.0001 0.004 15 -0.0009

0.5 2 128.14
Posilivecontrol 1 2 0.5 1 6472.6 6428.1 12856.2 150764 8.53 12537 0.0181 0,004 0.1445

0:5 2 6383.6
2 2 0,,5 1 3184 6367.4 6304.7 12609,4 150764 8,36 12290 0.0177 0.004 0.1417

0:5 2 3121 6242
3 2 0:5 1 3057 6113,8 6096.5 12193 150764 809 11874 0.0171 1 0.004 0.1369

0.5 2 3040 6079,2
4 2 0:5 1 3127 6254 6292.8 12585,6 0.1 150764 5.35 12266 0.0177 1 0.004 0,1414

0.5 2 3166 6331.6
Ne alive Control 1 2 0:5 1 4335 6670.6 8696.1 17392.2 0.1 150764 11.54 17073 0,0246 1 0.004 0,1968

0;5 2 431 8721.6
2 2 1 5739, 11478.4 11555 23110 0.1 150764 15.33 22791 00328 1 0.004 0.2625

2 58t6 11631.6
3 2 0.5 1 5602 11204,4 11189.8 22379.6 0:1 150764 14.84 22060 0.0318 1 0.004 15 0.2543

0;5 2 5586 11175,2
4 2 0:5 1 5116 10231.4 10224.3 20448,6 0.1 150764 13.56 20129 0.0290 0.004 15 0.2321

0.5 2 5109 10217.2
9 '-I 2 05 1

=l
360.52 391,53 783.06 0:1 150764 0.52 454 0.0007 0.004 15 0.0053

0.5 2 402.24
1-2 2 0.5 1 402.94 405.2 810.04 0:1 150764 0.54 491 0.0007 0.004 15 0.0057

0.5 2 407.1
'-3 2 0.5 1

I
450.38 441-1 863.42 0.1 150764 0.59 564 0.0008 0.004 15 0.0065

0.5 2 433.04
2-1 2 0.5 1 2098.24 2112.98 4225.96 150764 2.80 3907 0.0056 0.004 15 0.0450

0.5 2 2127.72
2-2 2 0.5 1 2140.24 2138.86 427772 150764 2.84 3958 0.0057 0,004 15 0.0456

05 2 2137.48
2-3 2 0.5 1 2070.48 2055.24 4110.48 150764 2.7 3791 0.0055 0,004 0.0437

0.5 2 2040
3-1 2 0.5 1

I
2858.8 2861.9 5723.8 150764 3.80 5404 0.0078 0.004 0.0623

0.5 2 2865
3-2 2 0.5 , 2994.2 3007.4 6014,8 ~ 150764 3,99 5695 0.0052 0.004 0.0657

0.5 2 3020.6 ~3-3 2 0.5 1 3062.8 3092.6 6185.2 150764 4.10 5866 0.0085 0.004 0.0676
0:5 2 3122.4

4-1 2 1 6597.2 6613.7 13227.4 0.1 150764 8.7 12908 0,0156 0.004 0.1455
2 6630.2

4-2 2 0.5 1 6613.4 6712.5 13425 0;1 150764 8,90 13106 0.0189 0,004 0.1511
M 2 6811.6

4-3 2 0:5 1 6841.4 6843.5 13657 0;1 150764 9.08 13368 0.0193 0,004 0.1541
'0;5 2 6845.6

5-1 2 0:5 1 10528 10542.2 21084.4 0.1 150764 13.99 20765 0.0299 0.004 0_2394
0;5 2 10556.4

5-2 2 0.5 1 10733 10772.7 21545.4 0.1 150764 14.29 21226 0.0306 1 0.004 0_2447
0.5 2 10612.4

5-3 2 0.5 1 10652.2 10838.8 216776 150764 14,38 21358 0.0306 1 0.004 15 0.2462
0.5 2 10825.4

6-1 2 0.5 1 10884.4 10932 2HI64 150764 14,50 21545 0.0310 0.004 15 0.2464
0.5 2 10979.6

5-2 2 0.5 1 10347.6 10231. 20462.4 0:1 150764 13.57 20143 0.0290 0.004 15 0.2322
0.5 2 10114.8

6-3 2 0.5 1 11046.4 '1048.1 22096.2 0,1 150764 14.66 21777 0.0314 0.004 15 0.2511
0;5 2 11049.8

'-I 2 0:5 1 11045 11082.8 22165.6 0.1 150764 14.70 21846 0.0315 0,004 0.2519
0.5 2 11120.6

'-2 2 0;5 1 11879.2 11842.1 23684,2 150764 15.71 23365 0.0337 0.004 0.2694
0:5 2 11805

'-3 2 0.5 1 11773.4 1188'.9 23763.8 0.1 150764 15.76 234' 0,0338 0.004 0.2703
0~5 2 11990.4

'_1 2 0.5 1 10877 10942.3 21884.6 0.1 150764 14.52 21565 0_0311 1 0.004 0.2486
0.5 2 11007.6

'-2 2 0,5 1 11021.8 11134.9 22269.8 0,1 150764 14.n 21950 0.0316 0.004 0.2531
0.5 2 11248

5-3 2 0.5 1 11615.2 11554.3 23108.6 0,1 150764 15.33 22789 0.0328 1 0.004 15 0_2627
0.5 2 11493.4
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Assa Date

Test Chemical
8/30/2005 ID 9 # Concentrations tested 2

t;~::
~~
r:
S-o.'-
Zo

Control fV Portion Averaoe SD

Full activitv Beoinnino 0.2817 0.0014

Full activitv End 0.2564 0.0106

Full activitv Overall 0.2691 0.0159

Backoround Beainnina 0.0001 0.001050676

Backaround End -0.0001 0.001236061

Backaround Overall 0.0000 0.00093915

Positive Beoinnino 0.1431 0.0020

Positive End 0.1392 0.0032

Positive Overall 0.1411 0.0032

Neaative Beainnina 0.2298 0.0466

Neaative End 0.2432 0.0157

Neaative Overall 0.2365 0.0294

a0\o
00
Vo..-.

ip..
Vl
0\

Test Substance Levei Realicate rtest substancel M LOQrtest substancel Activitv
9 1 1 1.00E-03 -3.00 0.0053
9 1 2 1.00E-03 -3.00 0.0057
9 1 3 1.00E-03 -3.00 0.0065
9 2 1 1.00E-04 -4.00 0.0450
9 2 2 1.00E-04 -4.00 0.0456
9 2 3 1.00E-04 -4.00 0.0437
9 3 1 5.00E-05 -4.30 0.0623
9 3 2 5.00E-05 -4.30 0.0657
9 3 3 5.00E-05 -4.30 0.0676
9 4 1 1.00E-05 -5.00 0.1488
9 4 2 1.00E-05 -5.00 0.1511
9 4 3 1.00E-05 -5.00 0.1541
9 5 1 1.00E-06 -6.00 0.2394
9 5 2 1.00E-06 -6.00 0.2447
9 5 3 1.00E-06 -6.00 0.2462
9 6 1 1.00E-07 -7.00 0.2484
9 6 2 1.00E-07 -7.00 0.2322
9 6 3 1.00E-07 -7.00 0.2511
9 7 1 1.00E-08 -8.00 0.2519
9 7 2 1.00E-08 -8.00 0.2694
9 7 3 1.00E-08 -8.00 0.2703
9 8 1 1.00E-09 -9.00 0.2486
9 8 2 1.00E-09 -9.00 0.2531
9 8 3 1.00E-09 -9.00 0.2627

Microsome
8 type recombinant Microsome ID BD Gentest Lo Technician ID TD

Percent of control values
Log(test i Renlicate

Level substancel I 1 I 2 I 3
1 -3.00 1.99 2.10 2.42
2 -4.00 16.74 16.96 16.24
3 -4.30 23.16 24.40 25.13
4 -5.00 55.31 56.15 57.27
5 -6.00 88.97 90.94 91.51
6 -7.00 92.31 86.30 93.30
7 -8.00 93.60 100.11 100.45
8 -9.00 92.40 94.05 97.64

Replicate
#



Assay Date

Technician 10

Aliquot #
1

2
3
4
5

Test
8/31/2005 ChemicallD

# Concentrations
9 tested 8

TO Replicate # BD Gentes3 Microsome type recombinar Microsome 10

Weight of
aliquot (g)

0.0202
0.0201
0.0200
0.0203
0.0198

DPM/Aliq.
DPM/g
soln
1434307
1540846
1559200
1597783
1623535

Average DPM/g soln
SO
CV

1551134
72866

4.70

llCilg soln 0.699

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

total volume
(mL)

10

dilution
factor ¡ASDN) in solution (llg/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

9.6302 9

5.4302. 9

0.563872 llg/g

Calculation of Substrate Solution Soecific Activitv

1) Calculate li9 ¡3H)ASDN/g soln. = 0.00791 llg/g soln.
llg/g soln.

a. llCilg soln
b. Specific activity of ¡3HJASDN (llCilmmol)
c. Molecular wt of ASDN (mg/mmol)

0.699
25300000

286.4

Formula=a/b*c

2) Calculate total ll9 ASDN/g soln

ll9 ASDN/g soln.= ll9 cold ASDN/g soln. + li9 ¡3HJASDN/g soln.

0.563872 + 0.00791
0.571781 ll9 ASDN/g soln

3) Calculate Solution Specific Activity

= (llCi/g soln.)/(ll9 ASDN/g soln.)
1.222 llCiIli9 ASDN

776949 dom/nmol

Battelle Study No. 0608317 B-157
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T
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IDStandards:

Sam
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m
g Protein

per~L
0.00025
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0.0003
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0.00001
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m
g Protein
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0.0020
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0.023
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O
utput
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0.005

0.992
493

0.002

R
egression results
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0.001

0.002
4

0:000

O
A

B
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0.285
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0.061

0.023
0.011
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V
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inal vol. D

iluted
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Prep.

average m
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L
Q
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Q
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 100
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0.00
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0.006
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250
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0.485
0.279

0.1.29
C
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0.494
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0.127
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0.212
000

Standard
Final

w
c
o
n
c
e
n
t
r
a
t
i
o
n
 
V
o
l
u
m
e
 
0
1
 
v
o
l
u
m
e
 
0
1

..
)'glm
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0.0100
0.0050
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0.013
0.011
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A
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0.285
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D
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C
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O
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0.0425
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m
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L
Prep.
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0.000
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0.005
0.005
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24291.4

112.59
225.18

117.68
235,36

125,86
251.72

111.2
223,44

6590

6333.8
12667.6

6288

5785.7
11571.4

11514.9
23029.8

11568.4
23136.8

11649,6
23299,2

10328.2
20656.4

495.17
990.34

521.71
1043.42

417,33
834,66

2204.42
4408.84

2330.9
4661.8

2352.1
4704.2

2652

2910.1
5820.2

3025.7
6051.4

8663.9
17327.8

8142.7
16285.4

9487.7
18975,4

956.2
19126.4

10933.8
21867.6

12005.9
24011.8

11019.6
22039.2

10689.4
21378,8

11585.2
23170.4

11749.9
23499.8

12001.3
24002.6

11758
23516

12027.3
24054.6

11261.2
22522.4

11822.4
2364.8

V
olum

eofsubstrale
solutionused/assay

tube (m
L

)
~

13180

12576

5304

B
O

G
enlestL

ol#5

C
alculate %

 turnover

total D
PM

in assay 
tube

(inital)
15155113

0.1
155113

0.1
155113

0.1
155113

155113

155113

155113

155113

0.1
155113

0.1
155113

0,1
155113

155113

155113

0:1
155113

o~ 1
155113

0.1
155113

0,1
155113

155113

155113

0,1
155113

0.1
155113

0.1
155113

155113

155113

155113

0.1
155113

155113

155113

0.1
155113

0:1
155113

0.1
155113

155113

155113

0.1
155113

0.1
155113

155113

155113

155113

0.1
155113

T
echnician 10

T
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C
alculale nm

ol "H
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T
otal D

PM
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0
6
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3
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4
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6
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5
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6
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8
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4
1
7
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0
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4
4
2
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0
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4
4
7
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3
.
4
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5
0
7
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3
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5
5
8
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3
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9
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8
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1
1
.
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1
7
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9
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1
0
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5
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1
6
0
5
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1
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.
2
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1
8
7
4
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1
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.
3
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1
8
8
9
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1
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1
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2
1
6
3
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1
5
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4
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3
7
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2
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7
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1
1
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9
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2
2
9
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3
2
6
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3
7
6
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1
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1
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3
2
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5
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2
3
8
2
1

1
4
.
5
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2
2
2
8
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1
5
.
2
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2
3
4
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R
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nm
ol JH
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 form

ed
0.0349

0.0346

0.0299

0,0310

0.0000

0,0000

0.0000

0.0000

0.0167

0.0160

0_0159

0,0146

0.0293

0.0295

0.0297

0.0263

0,0010

0.0010

0.0008

0,0054

0.0057

0.0058

0.0065

0.0072

0.0075

0.0220

0.0207

0,0241

0.0243

0.0278

0,006

0.281

0.0272

0.0295

0.0299

0.0306

0.0300

0.0307

0.0287

0.0301

V
olum

e
diluled

m
icrosom
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used in assay

tube (m
L

)

Final fprotein)
in assay
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g/m
L
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A
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ataseactivily
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in
1
5
 
0
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2
7
7
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0.004
1
5
 
0
.
2
7
5
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0.004
0.2375

0.004
0,2460

0.004
-0.0001

0.004
0.0000

0.004
1
5
 
I
 
0
.
0
0
0
2

0,004
-00001

0,004
0.1324

0.004
0,1271

0.004
0.1262

0.004
1
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0
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1
1
5
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0.004
1
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I
 
0
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3
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1

0,004
1
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0,004
0.2359
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0.2088
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00077

0.004
1
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0.004
1
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0
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0.004
0.0427

0.004
0.0453

0.004
0.0457

0.004
0.0518

0.004
1
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0
.
0
5
7
1
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1
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I
 
0
.
0
5
9
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0.04
0.1748

0.004
0.1641

0.004
0.1917

0.004
0.1932

0.004
0.2212

0.004
1
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0
.
2
4
3
2

0004
1
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I
 
0
.
2
2
3
0

0.04
1
5
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.
2
1
6
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0.004
0.2345

0.004
0.2379

0.004
0,2431

0.004
0.2381

0.004
1
5
 
I
 
0
.
2
4
3
6

0,004
0.2279

0.004
0,2394
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est

9
/
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2
0
0
5
 
C
h
e
m
i
c
a
l
 

10

# C
oncentrations

10 tested
8

T
e
c
h
n
i
c
i
a
n
 
1
0

T
O

R
eplicate #

M
i
c
r
o
s
o
m
e
 
t
y
p
e
 
r
e
c
o
m
b
i
n
a
r
 
M
i
c
r
o
s
o
m
e
 
1
0

B
D

 G
entes

A
liquot #

12345

W
eight of

a
l
i
q
u
o
t
 
(
g
)

0.0202
0.0
O

.

o

D
PM

/g
soln.
1413812
1427700
1513054
1586281
1597353

A
verage D

P
M

/g soln
SO
C

V

1507640
85814

5.69

J.C
i/g soln

0.679

C
alculation of actual concentration of nonradiolabeled A

S
D

N
 in solution used to prepare substrate solution:

A
SD

N
 solution

Stock
D

ilution A

D
i
l
u
t
i
o
n
 
B

m
g A

S
D

N
added
10.3

total volum
e

(m
L

)
10

dilution
fa ctor

IA
SD

N
l in solution (J.g/m

L
)

1030.00
10.30

1.03

C
alculation of concentration nonradiolabeled A

S
D

N
 in substrate solution

T
o
t
a
l
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s
u
b
s
t
r
a
t
e
 
s
o
l
u
t
i
o
n

M
ass of dilution B

 used in substrate prep

C
oncentration of nonradiolabeled A

S
D

N
 in substrate soln.

9
.
5
9
3
8
 
9

5
.
4
2
5
 
9

0.582433 J.9/g

C
alculation of S

ubstrate S
olution S

pecific A
ctivity

1) C
alculate J.g eH

1A
S

D
N

/g soln. =
0.00769 J.9/g soln.

J.g/g soln.
a. J.C

i/g soln

b. S
pecific activity of 13H

1A
S

D
N

 (J.C
i/m

m
ol)

c. M
olecular w

t of A
S

D
N

 (m
g/m

m
ol)

0.679
25300000
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Form
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2) C
alculate total J.g A

S
D
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S
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N
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Standard
concentration

(pg/mL)/
~e-

. SO'b./).t~ fi5
f" 1 a

5

to
i..
0\.t

Volume of

stock used

Final
volume of

Std

250
125

Technician
10

Test
Assay Date 09/0612005 Chemical 10 8

Standards:

Samples:

mg Protein
per~L

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

#'Concentrations
10 tested

Used
200
200

200
200
200
200

mg Protein
Measured

O.OSOO

0"0250

0.0100
0.0050
0.0020
0.0010

A~. Curve
Output
0.0481
0.0277
0.0114
O.OOSO

0.010
~"0003

S5ieg. SSrW

A,dj
Va'riablas

m. b
sain, s,et¡

r'.sa,
F, el

0.105
0.005
0.991
449

0.002

Regression results
~.002
0.001

0.002
4

0.000

OA79
0.285

0.129
0.068
0.029
0.017

0.479
0.285

0.129
0.068
0.029
0.017

Blank r';
Regression resÜltsarecalculated using- the function

L1NEST0.0.0 0.991
00105
~.002

m-
b=

m9 prtein ~L diluted Vol usome Final vol. Diluted m9 proteinl~L
A~. Aoó. measure ~SOMES prep.(¡.) usomes (¡iL) Prep. averagemg/¡.L mg/mL

OC 100 0.248 0.248 0.024 200 0.000 0.000 0.120
OC100 0.249 0.249 0.024 200 0.000
OC 100
OC10 0.031 0.031 0.001 200 0.000 0.000 0.006
QC 10 0.032 0.032 0.001 200 0.000
OC 10

Micro$omes 0.206 0.206 0.020 200 0.006 O.OOEi 5.873
Microsomes 0.207 0.207 0.020 200 0.006
Micro50mes 0.207 0:207 0.020 200 0.006



Test
ssay Date 9/612005 Chemical 10 

to echnician
ii 10 TD Replicate #;:
~~ Standards: 250 125 §Q

CI 0.475 0.283 0.130

8' 0.481 0.287 0.129
0- 0.482 0'284 0.128
'-
Z

Samples' QQ ~ Microsomes~
ci

0.248 0'031 0.206
0.249 0.032 0.2070\

0.2070
00 Standard Final
W concetration Volume 01 volume 01..
-- ~mL) stock used SId mg Protein ~L Standard

ÃI/¡lcO;-22-(& ~ per~L Used
250 200 200 o 00025 200
125 100 200 0.00013 200
50 200 1000 0.0005 200
25, 100 1000 0.00003 200
10 40 1000 0.00001 200
5 20 1000 0.00001 200

Blank 0.000

to
i..
0\ mg proteinVi

A"w A.'j. m'easured

ac 100 0.248 0.248 0.021
ac 100 0.249 0.249 0.021
aC100
aC100. 031 0.031 0.002
ac 100. 032 0.032 0.002
ac 10

Microsol's 206 0.206 0.018
Microsomes 0.207 0.207 0.018
Microsomes 0.207 0.207 0.018

# Concentrations
10 tested

Microsom e t pe

£9 1Q
0.069 0.028
0.070 0.028
0:065 0.029

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

r'= 0.998
0.090
-0.001

m=
b=

recombinant

§
0.017
0.016
0.017

A"w

0.479
0.285

0.129
0.068
0.029
0.017

I'l diluted Vol usome Final vol. Diluted
¡¡OMES prepd~L) usomes (~L)
200 1 1200 1 1
200
200

200
200
200

80
80
80

4800
4800
4800

8

Microsome 10

Q
0.000
0.000
0.000

BD Gentes! Lot#5
Protein stock (mg Total voiume 01

BSA) stock(mL)25 100

Aadj Curve
Output
0.0421
0.0247

0.àl07
0.0052
0.0017
0.0007

0.479
0;285

0.129
0.068
0.029
0.017

mgproteinJl'L
Prep.

0,000
0.000

0.000
0.000

0.005
0:005
0.005

Variables
m. b

sem, seb

r'. se,
F. dl

SSreg, ssni:iid

Protein stock I D
11343-77

0.090
0.002

0.998
1381
0.000

R agressidn result
-0.001
0.000

0.001
3

0.00

average mg/)lL mg/llL

0.000 0.107

Regression results are calèulated using th funcion
L1NEST

0,005

0-0.0 0..010

5.302



Chemical
9/6/2005 10

Replicate
#
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en
e-
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0.
Z
~
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Microsome Dilution Details

# Concentrations
1 0 tested

Microsome
8 type recombinai Microsome 10 BD Gentes Technician 10 TO

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

Dilution C (if applicable) mL microsome Dilution Bused

mL total volume
NA dilution factor

630 total dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.00E-03
2 1.00E'04
3 t,OOE05
4
5
6
7
8

1.00E-09
1.00E-10

5.302074
0.008416

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

tp..
0\
0\



Assa Date TeslChemil:allD9r6l2005 10 # Conc:nlrations tested 8 Mii;osome type reaimbinant Microsome ID Tedinii:an IDBD Gentest Lot #5 TO Replii:ale#

to
¡l~
!!
(b
en
S-
o.'-
Zo

SamplelD Cali:ulate DPMin aqueous¡:ortion aflerexlraction Cali:ulaie% lurnover Cali:ulale nmol H20 formed

Volume
diluted

Volumeofsubslrale Total DPMc:rrel:led for mli:rosomes Final!proleinJ Aromalaseai:livilyNominailotal soiuiionused/assay lotal DPM in assay tube baclground(8al:kground used in assay in assay Incubation (nmoleSlrogenSample lype Replil:atelLevel volume (mL) Aliq Volume (mL) Allq, /I DPMfaliq DPMrmL Ave DPM/mL TOlel DPM iube (mL) (initial) % conversion to product Tubes) nmoiiH2Oformed lube (mL) (mg/ml) time (min) formedlmgproleln/minFullactivitconlrol 1 2 0.5 1 5815 11630 11720.5 23441 0.1 150764 15.55 23230 0.0317 0,004 15 0.25150.5 2 590' 11811
2 2 0.5 1 581 11722.2 11719.8 23439.6 0.1 150764 15.55 23229 0.0317 1 0.004 15 0.25150.5 2 5859 11717.4
3 2 0.5 , 5288 10575,8 10473.9 20947.8 0.1 150764 13.89 20737 0.0283 1 0.004 15 022450.5 2 5186 10372
4 2 0.5 , 5250 10499.8 10398 20796 150764 13.79 20585 0.0281 0,004 15 0.22290.5 2 5148 10296.2

Beck roundc:ntrol 1 2 0.5 , 57 113.1 105,09 210,18 150764 0.14 0 0.0000 0004 0.00002 49 97.08
2 2 1 56 112.28 102.25 204.5 0.1 150764 0.14 -S 0.0000 0.004 -0.00012 46 92,22
3 2 1 54 1073 104.02 208.04 0.1 150764 0.14 .3 00000 1 0.004 0.00002 50 100,74
4 2 1 121.22 109.91 219.82 150764 0.15 9 0_0000 1 0.004 0,00012 I 98.6

Positiveconlrol 1 2 0.5 , 6034.4 6270.5 12541 150764 8.32 12330 0.0169 0.004 0,13350.5 2 6506.6
2 2 0.5 , 6278. 6216 12432 150764 825 12221 0.0167 0004 15 0.13230:5 2 6153.2
3 2 0;5 1 5757.4 5779.6 11559,2 150764 7,67 11349 0.0155 0,004 0.12290:5 2 5801,8
4 2 0:5 1 2788 5575 5604.6 11209.2 0.' 150764 7.43 10999 0.0150 0.004 0.11910;5 2 2817 5634.2

Ne alive Control 1 2 0:5 , 5312 12624.6 12527.8 25055.6 0.1 150764 16.2 24845 0.0340 1 0.004 15 026900.5 2 6216 12431
2 2 0.5 , 6031 12061.2 12044,7 24089.4 0:1 150764 15.98 23879 0.0326 0.004 15 0.25850.5 2 601.4 12028.2
3 2 1 554' 11091.4 11057.4 22114.8 0.1 150764 14.67 21904 0.0299 0,004 15 0.23712 5512 11023.4
4 2 1 5870 11339,4 11343.2 22686.4 0.1 150764 15.05 22476 0,0307 1 0.004 0.2433, 5674 11347

10 1.1 2 0.5 1 5052 10103.4 10078.8 20157.6 0.1 150764 13.37 19947 0.0273 1 0.004 0.21590.5 2 5027 10054.2
1.2 2 0.5 , 5217 10434 10425,7 20851.4 150764 13.83 20641 0.0282 0.004 15 0.22350.5 2 5209 10417.4
1.3 2 0;5 1 5252 10503.6 10569.8 21139,6 150764 14,02 20929 0,0286 0.004 0.22660.5 2 5318 10636
2.1 2 0:5 1 110458 11169.2 22338.4 0.1 150764 14.82 22128 0.0302 0.004 0.23960:5 2 11292,6
2.2 2 05 1 12242 12269.8 24539.6 0,1 150764 1628 24329 0.0333 1 0.004 0.26340.5 2 12297.6
2.3 2 0.5 , 11295.2 11367,6 22735.2 150764 15.08 22525 0.0308 0.004 15 0.24392 11440
3.1 2 1 6031 12062.6 12100,1 24200.2 150764 16.05 23990 0.0328 0.004 0.25972 6069 12137.6
3-2 2 1 5874 11747,4 11752.8 23505.6 0.1 150764 15.59 23295 0.0318 0.004 0.25222 5879 11758.2
3-3 2 0:5 1 5744 114886 11597.7 23195.4 0.1 150764 15.39 22985 0,0314 0,004 0,24880.5 2 5853, 11706.8
4.1 2 0.5 , 11257 11347.3 2269.6 150764 15.05 22484 0.0307 1 0.004 15 0.24340.5 2 11437.6
4.2 2 0.5 , 12070.4 12124.7 24249,4 0.1 150764 16.08 24039 0.0329 0.004 15 0.26020.5 2 12179
4.' 2 0.5 1 12292.2 12297.1 24594,2 0.1 150764 16.31 24384 0.0333 0,004 15 0.26400;5 2 12302
5.1 2 0.5 1 12455,2 12380.9 24761.8 0.1 150764 16.42 24551 0.0336 0,004 0.26580;5 2 12306,6
5.2 2 0.5 , 11733,6 11758.4 23536.8 0.1 150764 15.61 23326 0.0319 1 0.004 15 0,25250.5 2 11803.2
5-3 2 0.5 1 12356.8 12408,3 24816.6 150764 16.46 24606 0.0336 0,004 15 0.26642 12459.8
'.1 2 1 12149.4 12253.1 24506.2 150764 16.25 24296 0.0332 0,004 0.26302 12356,8
'.2 2 1 11661 11581.3 23162.6 0.1 150764 15.36 22952 0.0314 1 0,004 0,24850:5 2 115016
'.3 2 0:5 1 11717 11752.7 23505.4 150764 15.59 23295 0.0318 , 0.004 0.25220.5 2 11788.4
7.' 2 , 11469.4 11580 23160 150764 15.36 22949 0.0314 . 0.004 15 0.24852 11690.6
7.2 2 1 11730 11810.5 23621 0, 150764 15.67 23410 0.0320 0.004 0.2534

2 11891
7-3 2 1 . 11785.6 11767.7 23535.4 0.' 150764 15.61 23325 0.0319 0.004 0.2525

2 11749.8
8-, 2 0.5 , 116B4.8 11760.9 23521.8 0:1 150764 15.60 23311 0,0319 0.004 0.25240.5 2 11837
8-2 2 0.5 , 5618 11236.8 11309,3 22618.6 150764 15.00 22408 0,0306 1 0.004 0.24260:5 2 5891 11381.8
8.3 2 0.5 1 58' 11692 11843.7 23687.4 150764 15.71 23477 0.0321 0.004 15 0.25420.5 2 5998 11995.4

Cl0\o
00w..-.

t¡..
0\-.



Assa Date

Test Chemical
9/6/2005 i D 10 # Concentrations tested

Replicate
#

ti
.";:~
CD

CI
8'p.~
Z
!=

CJ
0\o
00w..
--

Control Type Portion Average SD

Full activity Beginning 0.2515 0.0000

Full activity End 0.2237 0.0012

Full activity Overall 0.2376 0.0161

Background Beginning 0.0000 4.34818E-05

Backaround End 0.0000 9.01788E-05

Background Overall 0.0000 7.09763E-05

Positive Beainnino 0.1329 0.0008

Positive End 0.1210 0.0027

Positive Overall 0.1269 0.0071

Neaative Beainnina 0.2637 0.0074

Neaative End 0.2402 0.0044

Neaative Overall 0.2520 0.0145

ti
i..
0\
00

Test Substance Level Replicate (test substance) M Log(test substance) Activity
10 1 1 1.00E-03 -3.00 0.2159
10 1 2 1.00E-03 -3.00 0.2235
10 1 3 1.00E-03 -3.00 0.2266
10 2 1 1.00E-04 -4.00 0.2396
10 2 2 1.00E-04 -4.00 0.2634
10 2 3 1.00E-04 -4.00 0.2439
10 3 1 1.00E-05 -5.00 0.2597
10 3 2 1.00E-05 -5.00 0.2522
10 3 3 1.00E-05 -5.00 0.2488
10 4 1 1.00E-06 -6.00 0.2434
10 4 2 1.00E-06 -6.00 0.2602
10 4 3 1.00E-06 -6.00 0.2640
10 5 1 1.00E-07 -7.00 0.2658
10 5 2 1.00E-07 -7.00 0.2525
10 5 3 1.00E-07 -7.00 0.2664
10 6 1 1.00E-08 -8.00 0.2630
10 6 2 1.00E-08 -8.00 0.2485
10 6 3 1.00E-08 -8.00 0.2522
10 7 1 1.00E-09 -9.00 0.2485
10 7 2 1.00E-09 -9.00 0.2534
10 7 3 1.00E-09 -9.00 0.2525
10 8 1 1.00E-10 -10.00 0.2524
10 8 2 1.00E-10 -1000 0.2426
10 8 3 1.00E-10 -1000 0.2542

Microsome
8 type recombinant Microsome iD BD Gentest Lo Technician ID TD

Percent of control values
Log (test I Replicate

Level substancel I 1 I 2 I 3
1 -3.00 90.89 94.05 95.37
2 -4.00 100.83 110.86 102.64
3 -5.00 109.31 106.15 104.74
4 -6.00 102.45 109.54 111.11
5 -7.00 111.87 106.29 112.12
6 -8.00 110.71 104.59 106.15
7 -9.00 104.57 106.68 106.29
8 -10.00 106.22 102.11 106.98



Assay Date

Technician 10

Test
9/7/2005 Chemical 10

# Concentrations

10 tested 8

TO Replicate # 2 Microsome t pe recombinar Microsome 10 BD Gentes

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

0.0199
DPM/Aliq.

22200
23994
24939
26122
25883

DPM/g
soln.
1115578
1187822
1228522
1299602
1307222

Average DPM/g soln
SO
CV

1227749
80087

6.52

¡.Cilg soln 0.553

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

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

1060.00
10.60

1.06

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.

9.6288 9

5.4093 9

0.59549 ¡.g/g

Calculation of Substrate Solution Specific Activity

1) Calculate ¡.g ¡3HJASDN/g soln. = 0.00626 ¡.g/g soln.
¡.g/g soln.

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

0.553
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

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

0.595490 + 0.00626
0.601751 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
0.919 ¡.Ci/¡.g ASDN

584340 dpm/nmol

Battelle Study No. 0608317 B- 1 69
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Slandard
concentration

\9glmL)

.f- 250
fÆ 125
34a"¿ 50

1"1/25
10

5

to
i..
--o

Technician
10

Test
Assay Date 09107/2005 Chemica!lD 8

Standards:

Samples:

Volume of

stock used

Final
velum e of

Std mg. Protein
per~L

0.00025
0.00013
0.00005
0.00003
0.00001
0.00001

# 'Concentrations
10 tested

Used
200
200

200
200
200
200

mg Protein
Measured

0.0500
O. 0250

0.0100
0,0050
0.0020
0.0010

0.476
0.280

0.122
0.062
0.026
0.010

0.104
0.005

0.992
474

0.002

Regression results
-U.001

0.001

0.002
4

0.000

A.. .A Curve
Output
0.0481
0.0278

0.0112
0.0050
0.0012
-U.0004

Variables
m.b

sem, 5Gb

r, se,
F. el

SSr&g, SSre5

Regression results are caleûlated using .the function
L1NEST

m 9 protein ~L diluted Vol usome. Final voL Diluted mg proteinf~L

A. A,~. meäsured ~SOMES prep.(~L) usomes (~L) Prep. averagemgliiL mgliiL
QC 100 0.239 0.239 0.023 200 0.000 0.000 0.116
QC 100 0.234 0.234 0.023 200 0.000
QC 100
QC 10 0.024 0.024 0.001 200 0:000 0.000 0.00
QC 10 0.025 0.025 0.001 200 0.000
QC 10

Microsomes 0.193 0.193 0.019 200 0.006 0.006 5,603
Microsomes 0.195 0.195 0.019 200 0.006
Microsomes 0.192 0.192 Om9 200 0.006

0.476
0.280

0.122
0.062
0.026
0.010

Blank r= 0.992
0.104
-0.001

0.000
m=
b=



t:
po;:
g.
CD

lJ
8"

~
Zo
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Standard Final
concentration Volumeof volume of

vng1m L) stock used Std
ø i Lf' 03-22-06 f.25O~00

125 'tOO
50 200
25 10010 405 20

Technician
ID

Test
Assay Date 9(712005 ChemicallD

Standards:

Samples:

200
200

1000
1000
1000
1000

mg Prptein
per ~L

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

TO Replicaie#

250
O:4~O"

0:476
0:471

125
0~282
0.281
0:279

§Q
0.123
0.124
0.119

Microsomes
0.193
0.195
0,192

tO..
-- mg protein.. A.. A.~. measured

ac 100 0.239 0.239 0.021
aC100 0.234 0.234 0.021
ac 100
ac 100. 024 0.024 0,002
DC 100. 025 0.025 0.002
DC 10

Micrpson1s 193 0.193 0.017
Microsomes 0.195 0.195 0.017
Microsomes 0.192 0.192 0.017

OC 100
0.239
0.234

,Q.
0.024
0,025

~L Standard

Used
200
200

200
200
200
200

Blank 0.000

# Concentrations
10 tested

2 Microsome

;¡ 1Q
0.061 0.024
0,064 0:030
0,060 0.023

mg Prptein
Measure,d

0.0500
0:0250

0.0100
0.0050
0.0020
0.0010

~= 0.998
0.089
0.000

m=
b=

recombinant

§
0.011
0.011
0.009

p...

0.476
0.280

0.122
0,062
0.026
0.010

~L diluted Vol usome Final vol. Diluted
¡iOMES prep. (~L) usomes (~L)200 1 1200 1 1

200
200

200
200
200

80
80
80

4800
4800
4800

Micmspme ID

.Q
0.000
0.000
0.000

BO G,entest Lol#,5

Pmtein stock (mg Totai volumepf
BSA) stock (mL)25 100

A.,¡ Curve
Output
0.0422
0,0247

0.0106
0.0052
0,0020
0.000

0.476
0.280

0.122
0.062
0,026
0.010

mg proteinJ~L
Prep.

0.000
0.000

0.000
0.000

0.005
0.005
0.005

Variables
m;b

sem, seb

r',sey
F, df

55re;, SSt-SIc

Pmtein stock 10
11343-17

Regression results
0.089
0.002

0.998
1977
0,000

0.000
0.000

0.000
3

0,000

Regression results are calgirated using the function
L1NEST

average mg/~L mglmL

0.000 0.104

0.005

0,000 0.009

5.081



ssa Date

Chemical
9/7/2005 ID

Replicate
#

# Concentrations
1 0 tested

Microsome
8 type recombinai Microsome ID BD Gentes Technician ID TD

ti
ii;:
~
cu

(f
Z-0.
0.
Zo

Microsome Dilution Details

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

ci
0\o
cxw-
--

Dilution C (if applicable) mL microsome Dilution Bused

mL total volume
NA dilution factor

630 total dilution factor

Test Chemical Concentrations
Level Final Concentration M

1 1.00E"03
2 9.00E-04
3
4
5
6
7
8

1.00E-04
1.00E-05
1.00E-06

5.080551
0.008064

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

ti
i-
--N



Assa Date TesiChemicallD TO Replicate #9n/2005 6 Microsome tye recombinant Microsome ID10 # Concenlrations tested Technician IDBDGentestLol#5

b:~::
g.
ër
C/
8"
p.~
Z
?
c:0\o
00w..
--

Sample ID Calculate DPM in aqueous portion arter extraction Calcul61te%turnover Calculate nmol H20 formed

Volume
diluted

Volumeofsubstraie Total DPM corrected for microsomes Fin61l!proteln! AromalaseactivityNominal total solutionusedfass61Y lot611 DPM in assay tube background (Background used in assay In assay Incubation (nmoleslTogenSample tye Replicate/Level volume (mL) Aliq Volume (mL) Aliq.# DPMI61llqDPMlmL Ave DPM/mL TotalDPM tube (mL) (inilial) % conversion to producl Tubes) nmoi3H2Oformed tube (mL) (mg/mL) time (mln) rormed/mgprotein/min
Full activit control 1 2 1 4072 8144,8 8271 16542 0.1 122775 13.47 16361 0,0280 0.004 15 0.2315

2 4199 8397,2
2 2 1 3473 6945 7034 14068 0.1 122775 11.46 13887 0.0238 1 0.004 0.1965

0.' 2 3562 7123
3 2 0' 1 2731 5462 5471.2 10942.4 122775 8.91 10761 0.0164 1 0.004 0.1522

0.' 2 2740 5460.4
4 2 0:5 1 3553 7106.6 7100.8 14201.6 122775 11.57 14020 0.0240 0.004 15 0.1963

0.' 2 3548 7095
861ck round control 1 2 1 50 99.5 100.6 201.2 122775 0.16 20 0.0000 0,004 0.0003

2 51 101.7
2 2 0.5 1 48 95.2 95,99 191.96 122775 0.16 " 0.0000 0.004 0.0002

0:5 2 48 96.78
, 2 1 35 70.16 7774 155.48 0.1 122775 0.13 .26 0,0000 0.004 -0.0004

:2
2 43 85.32

4 2 1 40 79.14 88,25 176.5 0.1 122775 0.14 ., 0.0000 0.004 -0.0001
2 49 97.36

Positive control 1 2 1 22' 4449.4 4449.3 6898.6 OJ 122775 7.25 8717 0_0149 1 0.004 0.1233
2 225 4449,2

2 2 1 230.7 4614.6 4564.5 9129 0.1 122775 7.44 8948 0.0153 1 0.004 0.1266
2 2257 4514.2

, 2 0.' 1 2023 4046.4 4080,8 8161.6 0.1 122775 6.65 7980 0.0137 0.004 15 0.1129
0' 2 4115.2

4 2 0.5 1 4397.4 4435.5 8871 122775 7.23 6690 0.0149 0.004 15 0.1229
0.5 2 4473.6

Ne ativeControl 1 2 0.5 1 7506.8 7530.6 15061.2 122775 12,27 14880 0.0255 0,004 15 0.2105
0.5 2 7554.4

II
2 2 0.5 1 7170 7143.5 14287 122775 11.64 14106 0.0241 0.004 0.1996

2 7117
, 2 1 6590 6548 13096 0.1 122775 10.67 12915 0.0221 0.004 0.1627

2 650'
4 2 1 7260,4 7275.6 14551.2 0.1 122775 11.65 14370 0,0246 0.004 02033

2 7290.8
10 1.1 2 1 6976.4 6966.4 13932.8 122775 11,35 13752 0.0235 1 0.004 0.1945

0.5 2 6956,4
1.2 2 0,5 1 6623.2 6940.4 13880.8 0.1 122775 11.31 13700 0.0234 0.004 15 0.1938

2 7057,6
1.' 2 1 6372.8 6402.8 12805.6 122775 10.43 12624 0.0216 0.004 15 0.1786

0:5 2 6432.8
2.1 2 0:5 1 6826.6 6828.3 13656.6 122775 11.12 13475 0.0231 0004 0.1906

0.' 2 6828
2.2 2 0.5 1 6521.6 6553.9 13107,8 122775 10.68 12927 0.0221 0.004 0,1829

0.5 2 6586.2
2.' 2 0,5 1 6746.4 6735,8 13471,6 122775 10.97 13290 0.0227 . 0,004 0.1860

0.5 2 3363 6725.2
'.1 2 0.5 1 3183 635' 6458.9 12917.8 122775 10.52 12737 0.0218 0.004 0.1802

0.5 2 3276 6551.8
'.2 2 1 3439 68778 6669.4 13738,8 0;1 122775 11.19 13558 0_0232 0.004 0.1918

2 3431 6861
,., 2 0.5 1 '262 6523 6473 12946 0.1 122775 10.54 12765 0.0218 0.004 0.1806

0.5 2 3212 5423
4.1 2 0.5 1 33" 6637.2 6636.4 13272.8 0.1 122775 10.81 13092 0.0224 0.004 0.1852

0.5 2 331.8 6635,6
4.2 2 0.5 1 3396 6791.8 6771.2 13542.4 0.1 122775 11.03 1'3361 0.0229 0.004 0.1890

0:5 2 3375 6750,6
4.' 2 1 3314 6627.4 6662.9 1'3325.8 0.1 122775 10.85 13145 0,0225 0.004 0.1860

2 339 6698.4 .5.1 2 1 6682.2 6707.7 13415.4 0.1 122775 10.93 13234 0.0226 0.004 01872
2 6733,2

5.2 2 1 7005.2 6981.6 13963.2 122775 11,37 13782 00236 1 0.004 0.1950
2 6958

5.' 2 1 6900.2 6970.9 13941.8 122775 11.36 13761 0,0235 0.004 0.1947
2 7041.6

6-1 2 0.' 1 7488,6 7458 14916 122775 12.15 14735 0.0252 0.004 0.2085
0.5 2 7427.4

6-2 2 0:5 1 7542.2 7646 15092 122775 12.29 14911 0.0255 0,004 15 0.2109
0.5 2 3775 7549.8

6-, 2 1 3735 7469.6 7440.1 14880_2 122775 12.12 14699 0.0252 0.004 0.2079
2 3705 7410.6

7.1 2 1 3970 7939.6 7980.4 15960,8 122775 13.00 15780 0.0270 0_004 0.2232
2 4011 8021.2

7.2 2 0'5 1 3702 7404,6 7432.7 14865.4 0.1 122775 12.11 14684 0.0251 0.004 15 0.2077
0.5 2 3730 7460.8

7.' 2 0~5 1 3723 7445 7485.9 14971.8 0.1 122775 12.19 14791 0.0253 0.004 02092
0.5 2 3763 7526.8

6-1 2 0.' 1 3748 7495 7530.2 15060.4 0.1 122775 12.27 14879 0.0255 1 0.004 0_2105
0.5 2 3783 7585.4

8.2 2 0.5 1 3796 7592.4 7550,4 15100.8 0.1 122775 12,30 14920 0.0255 1 0.004 02111
0.' 2 3754 7508.4

6-, 2 0.5 1 3640 7680.2 7821 15642 01 122775 12,74 15461 0.0265 1 0.004 15 0.2187
0.5 2 3981 7961.8

b:
i..
--w



Assa Date

Test Chemical
9/7/2005 ID 10 # Concentrations tested 2

to
~;:~
ëP
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0'o
00w..-.

Control Tvoe Portion Averaae SD

Full activity Beginning 0.2140 0.0247

Full activitv End 0.1753 0.0326

Full activitv Overall 0.1946 0.0325

Backaround Beainnina 0.0002 9.22335E-05

Backaround End -0.0002 0.000210276

Backaround Overall 0.0000 0.00028292

Positive Beainnina 0.1250 0.0023

Positive End 0.1179 0.0071

Positive Overall 0.1214 0.0059

Neqative Beainninq 0.2050 0.0077

Negative End 0.1930 0.0146

Negative Overall 0.1990 0.0118

to
i..-..t

Test Substance Level Replicate (test substance) M Lag(test substance 1 Activitv
10 1 1 1.00E-03 -3.00 0.1945
10 1 2 1.00E-03 -3.00 0.1938
10 1 3 1.00E-03 -3.00 0.1786
10 2 1 9.00E-04 -3.05 0.1906
10 2 2 9.00E-04 -3.05 0.1829
10 2 3 9.00E-04 -3.05 0.1880
10 3 1 8.00E-04 -3.10 0.1802
10 3 2 8.00E-04 -3.10 0.1918
10 3 3 8.00E-04 -3.10 0.1806
10 4 1 7.50E-04 -3.12 0.1852
10 4 2 7.50E-04 -3.12 0.1890
10 4 3 7.50E-04 -3.12 0.1860
10 5 1 5.00E-04 -3.30 0.1872
10 5 2 5.00E-04 -3.30 0.1950
10 5 3 5.00E-04 -3.30 0.1947
10 6 1 1.00E-04 -4.00 0.2085
10 6 2 1.00E-04 -4.00 0.2109
10 6 3 1.00E-04 -4.00 0.2079
10 7 1 1.00E-05 -5.00 0.2232
10 7 2 1.00E-05 -5.00 0.2077
10 7 3 1.00E-05 -5.00 0.2092
10 8 1 1.00E-06 -6.00 0.2105
10 8 2 1.00E-06 -6.00 0.2111
10 8 3 1.00E-06 -6.00 0.2187

Microsame
8 type recombinant Microsame iD BD Gentest La Technician ID TD

Percent af cantral values
Log (test I Replicate

Level substancel I 1 I 2 I 3

1 -3.00 99.96 99.58 91.77
2 -3.05 97.95 93.96 96.61
3 -3.10 92.58 98.55 92.79
4 -3.12 95.16 97.12 95.55
5 -3.30 96.20 100.18 100.02
6 -4.00 107.11 108.38 106.85
7 -5.00 114.70 106.74 107.51
8 -6.00 108.15 108.45 112.38

Replicate
#



Assay Date

Test
9/8/2005 Chemical 10

# Concentrations
10 tested 8

Technician 10 TO Replicate # 3 Microsome t e recombinar Microsome 10 BD Gentes

Aliquot #
1

2
3
4
5

Weight of
aliquot (g)

m

0.0198
0.0198
0.0198

DPM/Aliq.
21463
24677
25153
24935
26143

DPM/g
soln.
1078548
1233850
1270354
1259343
1320354

Average DPM/g soln
SO
CV

1232490
91617

7.43

¡.Ci/g soln 0.555

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

ASDN solution

Stock
Dilution A

Dilution B

mg ASDN total volume
added (mL)

10

dilution
factor

100

(ASDNl 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. 0.583178 ¡.g/g

Calculation of Substrate Solution Soecific Activitv

1) Calculate ¡.g (3H1ASDN/g soln. = 0.00628 ¡.g/g soln.
¡.g/g soln.

a. ¡.Ci/g soln

b. Specific activity of (3H1ASDN (¡.Ci/mmol)
c. Molecular wt of ASDN (mg/mmol)

0.555
25300000

286.4

Formula=a/b*c

2) Calculate total ¡.g ASDN/g soln.

¡.g ASDN/g soln.= ¡.g cold ASDN/g soln. + ¡.g (3H1ASDN/g soln

0.583178 + 0.00628
0.589463 ¡.g ASDN/g soln.

3) Calculate Solution Specific Activity

= (¡.Ci/g soln.)/(¡.g ASDN/g soln.)
0.942 riCi/¡.g ASDN

598825 dom/nmol

Battelle Study No. 0608317 B-175
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Standard
concentration

~mL)

f 250
j -:Jq--125

¡i 50
25
10

5

to
i---
0'

Technician
10

Test
Assay Date 09/0812005 Chamicai ID 8

Standards:

Samplas:

Volume of
stock used

Final
volume of

Std mg Protein
per~L

0.00025
0.00013

0.00005
0.00003
0.00001
0.00001

#. Conceiitrations
1 0 tested

Próteinstock 10

Used
200
200

200
200
200
200

mg Protein
Measured

0.0500
0.0250

0.0100
0.0050
0.0020
0.0010

A. Curve
OUipLJ
0.0481

0.0277

0.0117
0.0050
0.0010
-0.0004

0.101
0.005

0.991
429

0.002

Regression results
-0.002
0.001

0.002
4

0.000.

Aao

Variables
m,b

sem,seb

r', sa,
F, df

SSreg.SSresi

0.492
0.291

0.133
0067
0.028
0.014

0.492
0.291

0.133
0.067
0.028
0.014

elank r=
Regression results are calculated using the function

L1NEST0.00 0.991
0:101
-0.002

m=
b=

mg protein ~L diluted Vol usome Final vol. Diluted mg proteinl~L

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

QC 100 0.246 0:246 0.023 200 0.000 0,000 0.115
QC100 0.243 0:243 0.023 200 0.000
QC 100
QC 10 0.027 0.027 0.001 200 0.000 0.000 0.004
QC 10 0.026 0.026 0.001 200 0.000
QC 10

Microsomes 0.211 0.211 0.020 200 0.006 0.006 5.890
Mjcrosomes 0.213 0.213 0.020 200 0.006
Microsomes 0.210 0.210 0.020 200 0.006
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TechniC: an
10

Test
Assay Date 9/812005 ChemicallD

Standards:

Samples:

Standard Final
concentration Volume of volume Ci

yrmL) stock used Std
4¡CE 03.22.0( ~.

250 200
125 100
50 200
25 10010 405 20

mg Protein

per~L
200 0.00025

200 0.00013

1000 0.00005

. 1000 0.00003
1000 0.00001

1000 0.00001

TO Replicate #

~
0492
0)(92
0:491

m
0.293
0.287
0.292

~
0.133
0.132
0.135

Microsomes
0.211
0.213
0.210

t:
i.. mgprotein---- Ä"w A,~ measured

OC100 0.246 0,246 0.021
QC 100 0.243 0.243 0.020
OC100
OC 100. 027 0.027 0.002
OC 100. 026 0.026 0.002
OC 10

Microsonis 211 0.211 0.018
Microsomes 0.213 0.213 0.018
Microsomes 0.210 0.210 0.018

Q.
iJ.246
0.243

....Q.
0'027
0.026

~L Standard

Used
200
200

200
200
200
200

Blànk 0.000

# Concentrations
10 tested

3 Mi,crosome e

;¡ 1Q
0.067 0.028
0.066 0.027
0.068 0:028

mg Protein
Measured

0.0500
0.0250

0.0100
0,0050
0,0020
0.0010

r~ 0.997
0.087
-D.001

m~
b=

recombinant

§
0.014
0.012
0.014

A.w

0:492
0.291

0.133
0.067
0.028
0.014

~L diluted Vol usome Final vol. Diluted
pSOMES prep. (¡iL) usomes (¡iL)200 1 1200 1 1

200
200

200
200
200

80
80
80

4800
4800
4800

8

Microsome 10

Q
0.000
0.000
0.000

BDGentest Lot #5
Protein stock (mg' Total volume of

BSA) stock (mL)25 100

Aadi Curve
Output
0.0420
0.0246

0.0109
0.0052
0.0018
0.0005

0.492
0.291

0.133
0.067
0.028
0.014

mg protein/¡iL
Prep.

0.000
0.000

Variables
m,b

semi seb

r, sa.
F, df

SSr.Ji' SSi.$id

Protein stock I D
11343-77

Regres$ion results
0,087 -0.001
0.003 0.000
0.997 0.001865 3
0.000 0.000

Regression results are calculated.usìngthefunction
LlNEST

aveæge mgl¡iL mgimL

0.000 0.103

0.000 0.000 0.008
0.000

0.005 0.005 5.312
0.005
0.005



Chemical
9/8/2005 10 3

# Concentrations
1 0 tested

Microsome
8 type recombinai Microsome 10 BD Gentes Technician iD TO

Test Chemical Concentrations
Level Final Concentration (M)

1 1.00E03
2 9,00E-04
3 8.00E-04
4 7.50E-04
5 5.00E-04
6 1 00E-04
7 1 OOE-05
8 1 OOE-06

ti
I'::
ê:(t
CI
S-o.~
Zo

Microsome Dilution Detaiis

Dilution A 0.08 mL microsome Stock used
4.8 mL total volume
60 dilution factor

Dilution B 4 mL microsome Dilution A used
42 mL total volume

10.5 dilution factor

CJ
0\o
00w..
--

Dilution C (if applicable) mL microsome Dilution Bused
mL total volume
dilution factorNA

630 total dilution factor

5.312347
0.008432

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

i¡..
--
00

Replicate
#



Assa Date Test Chemical ID TD RepHcate#9/8/2005 8 Microsome tye recombinant Microsome ID10 #Concentrationstesled Technician IDBDGentestlot#5

to
~
:=
~~
(f
2"p.~
Zo

SamplelD Calculate DPM in aqueous porUon after exlracUon Calculate%iurnoiier Calculate nmol H20 formed

Volume
diluted

Volume of substrate Total DPM c:rrected for microsomes Final (proteinl Aromatase actiiiity
Nominal total solutionused/assay total DPMin assay tube bac:ground(Background used in assay in assay Incubation (nmolesirogenSample tye ReplicatefeiieJ iiolume(ml) Aliq Volume (ml) Aliq.# DPMlaliq DPMfmL Aile DPM/mL Total DPM tube (mL) (initial) % coniiersion to product Tubes) nmol ~H20 formed tube (mL) (mgfmL) lime (min) formed/mgprotein/min

Fullactivi control 1 2 O.S 1 4236 8472 8443 16886 123249 13.70 16453 0.0275 0_004 15 0.2172
O.S 2 4207 8414

2 2 O.S 1 4365 8730 8731 17462 123249 14.17 17029 0.0284 0.004 15 0.2248
O.S 2 4366 6732

3 2 0:5 1 .4131 8262 8422 16844 123249 13.67 16411 0.0274 0.004 15 0.2167
0:5 2 4291 8582

4 2 O.S 1 4203 8406 "'3 16886 0.1 123249 13.70 16453 0,0275 0.004 1.5 0.2172
0;5 2 4240 84"

Back roundc:nlrol 1 2 0.5 1 76 152 626 1252 0.1 123249 1,02 819 0.0014 1 0.004 0.0108
O.S 2 550 1100

2 2 0:5 1 54 108 101 202 0.1 123249 0.16 -231 .0,0004 1 0.004 -0.0030
0:5 2 47 94

3 2 0;5 1 31 62 67 134 0.1 123249 0.11 -299 .0.0005 1 0.004 -0.0039
0;5 2 36 72

4 2 0;5 1 39 78 72 144 0.1 1232':9 0.12 -289 -0.0005 1 0.004 .0.0038
O.S 2 33 66

Positive control 1 2 OS 1 2754 5508 5496 10992 0.1 123249 8.92 10559 0.0176 0.004 0.1394
0.5 2 2742 5484

2 2 0;5 1 2851 5702 6684 11368 0.1 123249 9.22 10935 0.0183 1 0.004 15 0,1444
O.S 2 2833 5666

3 2 O.S 1 2414 4828 4903 9806 123249 7.96 9373 0,0157 0.004 15 0,1237
0,5 2 2489 4978

4 2 O.S 1 4870 4660 9760 0.1 123249 7.92 9327 0.0156 0.004 15 0,1231
05 2 4890

Ne atiiieControl 1 2 O.S 1 8680 8748 17496 123249 14_20 17063 0.0285 0.004 15 0.2253
O.S 2 8816

2 2 0:5 1 8264 8324 16648 123249 13.51 16215 0.0271 0,004 15 0.2141
O.S 2 8384

3 2 O.S 1 7579 7703 15406 123249 12,50 14973 0.0250 0.004 15 0.1977
O.S 2 7828

4 2 0.5 1 8662 8758 17516 123249 14.21 17083 0.0285 0.004 0.2255
O.S 2 8854

10 1-1 2 O.S 1 7084 7063 14126 123249 11.46 13693 0.0229 0.004 15 0.1808
O.S 2 7042

1-2 2 O.S 1 7484 7493 14986 123249 12.16 14553 0.0243 0,004 15 0.1921
O.S 2 7502

1-3 2 O.S 1 7462 7422 14844 123249 12.04 14411 0.0241 0004 0.1903
O.S 2 7382

2-1 2 O.S 1 7368 7334 14668 123249 11.90 14235 0.0238 0,004 0.1879
O.S 2 7300

2-2 2 O.S 1 7226 7244 14488 0.1 123249 11.76 14055 0.0235 0,004 0.1856
0.5 2 7262

2-3 2 0.5 1 7184 7254 14508 0.1 123249 11.77 14075 0,0235 0.004 15 0,1858
0.5 2 3662 7324

3-1 2 0.5 1 33S 6690 6739 13478 0.1 123249 10.94 13045 0.0218 0.004 0.1722
0.5 2 3394 67B8

3-2 2 M 1 3622 7244 7220 14440 0.1 123249 11.72 14007 0,02.3 1 0.004 0.1849
O.S 2 3598 7196

3-3 2 0.5 1 3506 7012 7075 14150 '.1 123249 11.48 1~717 0.0229 0.004 0.1811
O.S 2 71~8

4-1 2 1 7184 7161 14322 0.1 123249 11.62 13889 0.0232 1 0.004 0,1834
2 7138

4-2 2 1 6880 6879 13758 0.1 123249 11.16 13325 00223 0.004 0.1759
2 6878

4-3 2 1 7148 7230 14460 0.1 123249 11.73 14027 0.0234 1 0.004 0,1852
2 7312

5-1 2 1 6936 6968 13936 0.1 123249 11.31 13503 0.0225 1 0.004 01783
2 7000

5-2 2 1

I
7328 7275 14550 0.1 123249 11.81 14117 00236 1 0.004 0,1864

2 7222
5-3 2 1 6710 6681 13362 123249 10,64 12929 0.0216 1 0.004 0.1707

2 6652
6-1 2 1 7934 7914 15828 123249 12_64 15395 0.0257 0.004 0.2033

2 7894
6-2 2 1 7890 7938 15876 123249 12.88 15443 0.0258 0.004 0.2039

2 7986
6-3 2 1 7360 7421 14842 123249 12_04 14409 0,0241 1 0.004 15 0.1902

'_S 2 7482
7-1 2 O.S 1 8964 8959 17918 123249 14.54 17485 0,0292 1 0.004 0.2308

0.5 2 8954
7-2 2 O.S 1 8528 8-58 16916 0,1 123249 13_73 16483 0.0275 1 0.004 15 0.2176

O.S 2 4194 8388
7-3 2 0.5 1 4074 8148 8040 '16080 0.1 123249 13.05 15647 0.0261 0,004 15 0.2066

0.5 2 3966 7932
'-1 2 O.S 1 4400 8800 8752 17504 123249 14.20 17071 0.0285 0.004 15 0.2254

0,5 2 4352 8704
'-2 2 O.S 1 4039 8078 '04' 16096 0.1 123249 13.06 15663 0.0262 0.004 15 0.2068

O.S 2 4009 8018
'-3 2 0:5 1 3992 7984 8060 16120 0.1 123249 13.08 15687 0.0262 0,004 15 0.2071

O.S 2 4068 81~6

a
0\o
00
V--
--
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Assa Date

Test Chemical
9/8/2005 10 10 # Concentrations tested 3

to
po;:
~
(D
en
2"

a-
Zo

Control TVe Portion Averaoe SO

Full activitv Beoinnino 0.2210 0.0054

Full activitv End 0.2169 0.0004

Full activitv Overall 0.2190 0.0039

Backoround Beoinnino 0.0039 0.009802509

Backoround End -0.0039 9.33572E-05

Backoround Overall 0.0000 0.007219535

Positive Beoinnino 0.1419 0.0035

Positive End 0.1234 0.0004

Positive Overall 0.1327 0.0108

Neoative Beoinnino 0.2197 0.0079

Neoative End 0.2116 0.0197

Neoative Overall 0.2156 0.0131

Cì
0\o
00w..
--

to
i..

00o

Test Substance Level Repiicate ¡test substancel M LOQrtest substancel Activity
10 1 1 1.00E-03 -3.00 0.1808
10 1 2 1.00E-03 -3.00 0.1921
10 1 3 1.00E-03 -3.00 0.1903
10 2 1 9.00E-04 -3.05 0.1879
10 2 2 9.00E-04 -3.05 0.1856
10 2 3 9.00E-04 -3.05 0.1858
10 3 1 8.00E-04 -3.10 0.1722
10 3 2 8.00E-04 -3.10 0.1849
10 3 3 8.00E-04 -3.10 0.1811
10 4 1 7.50E-04 -3.12 0.1834
10 4 2 7.50E-04 -3.12 0.1759
10 4 3 7.50E-04 -3.12 0.1852
10 5 1 5.00E-04 -3.30 0.1783
10 5 2 5.00E-04 -3.30 0.1864
10 5 3 5.00E-04 -3.30 0.1707
10 6 1 1.00E-04 -4.00 0.2033
10 6 2 1.00E-04 -4.00 0.2039
10 6 3 1.00E-04 -4.00 0.1902
10 7 1 1.00E-05 -5.00 0.2308
10 7 2 1.00E-05 -5.00 0.2176
10 7 3 1.00E-05 -5.00 0.2066
10 8 1 1.00E-06 -6.00 0.2254
10 8 2 1.00E-06 -6.00 0.2068
10 8 3 1.00E-06 -6.00 0.2071

Microsome
8 type recombinant Microsome 10 BO Gentest Lo Technician 10 TO

Percent of control values
Log(test Reniicate

Levei substancel I 1 I 2 I 3
1 -3.00 82.56 87.74 86.88
2 -3.05 85.82 84.74 84.86
3 -3.10 78.65 84.45 82.70
4 -3.12 83.74 80.34 84.57
5 .3.30 81.41 85.11 77.95
6 -4.00 92.82 93.11 86.87
7 -5.00 105.42 99.38 94.34
8 -6.00 102.92 94.43 94.58

Repiicate
#
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Recombinant Microsomes Assay 7-20-05

Replicate 1 (Aminoglutethimide)

100

Õ 90
.: 80
§ 70
t) 60..o 50..
a¡ 40
e 30
&. 20

10
o
-12 -11 -10 -9 -8 -7 -6 -5 -4 -3

log IRe #1)
-4.00 41.23 39.23 39.76
-5.00 85.93 81.34 76.21

-6.00 92.61 93.18 90.53
-7.00 93.24 87.68 92.85
-8. 00 96.15 95.72 95.05
-9.00 96.97 94.43 92.76

-10.00 95.91 95.4 7 92.10
-11.00 84.98 96.22 92.97

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM
TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Goodness of Fit
Degrees of Freedom
R2

Absolute Sum of Squares
Sy.x

Data
Number of X values
Number ofY replicates
Total number of values
Number of missing values

Battelle Study No. 0608317 C-l

-42.74
93.67
-3.766
-0.8087
0.0001712

295.2
0.9012
2.057
0.5081

-658.5 to 573.0
91.79 to 95.55
-8.057 to 0.5244
-1.869 to 0.2512
8.766e-009 to 3.345

20
0.9728
204.9
3.201

8
3

24
o



Recombinant M icrosomes Assay 7 -21-05

Replicate 2 (Aminoglutethimide)

100

Õ 90
.. 80+'i:

700
U 60..0 50..
i: 40
Ql
U 30..
Ql 200-

10
0

-7 -6 -5 -4 -3 -2

log (RC # 1)

-3.00 8.49 8.75 8.29
-3.60 27.78 27.82 27.30
-4.00 50.69 47.45 49.86
-4.30 68.56 69.01 67.34
-4.60 86.73 84.05 84.00
-5.00 94.45 97.92 94.61

-5.60 109.43 102.17 106.75
-6.00 106.30 107.05 106.86

Sigmoidal dose-response (variable slope)
Best-fit values

BOlTOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOlTOM
TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOlTOM
TOP
LOGEC50
HILLS LOPE
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

Battelle Study No. 0608317 C-2

0.2759
108.2
-4.070
-1 .009

8.503e-005

2.013
0.9190
0.02117
0.04640

-3.923 to 4.475
106.3 to 110.1

-4.115 to -4.026
-1.106 to -0.9126
7.681e-005 to 9.413e-005

20
0.9979
60.46
1.739

8
3

24
o



Recombinant Microsomes Assay 7-22-05

Replicate 3 (Aminoglutethimide)

100

Õ 90
~ 80
5 70
() 60

Õ 50..
; 40
~ 30
~ 20

10
o

-7 -5 -4
log (RC # 1)

-3-6

-3.00 5.71 5.81 5.54
-3.60 23.60 22.97 23.16
-4.00 42.65 42.61 43.00
-4.30 58.23 58.81 58.69
-4.60 73.64 75.12 73.78
-5.00 84.36 88.62 88.16
-5.60 98.83 98.51 94.83
-6.00 99.96 99.14 102.4

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLSLOPE

95% Confidence Intervls
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

Battelle Study No. 0608317 C-3

-2

-4.090
102.5
-4.119
-0.8902
7.59ge-005

1.671

0.8010
0.01835
0.03348

-7.577 to -0.6042
100.8 to 104.2
-4.158 to -4.081

-0.9600 to -0.8203
6.958e-005 to 8.29ge-005

20
0.9988
31.23
1.250

8
3

24
o



Recombinant microsomes 08-11-05

Replicate 1 (Ketoconazole)

100

Õ 90
.. 80..t:

700(. 60-0 50..t: 40ciu 30..
ci 20a.

10
0
-11 -10 -9 -8 -7 -6 -5 -4 -3

log IRe # 2)

-4.00 0.48 0.37 0.45
-5.00 5.21 4.66 4.75
-6.00 32.69 33.59 33.03
-6.60 67.57 65.72 73.08
-7.00 83.61 83.55 84.54
-8.00 96.91 99.31 99.82
-9.00 102.17 99.47 102.20

-1000 101.73 104.21 104.06

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLSLOPE

95% Confidence Intervls
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

Battelle Study No. 0608317 C-4

-0.1264
101.8
-6.304
-0.9977
4.96ge-007

0.9069
0.6383
0.01778
0.03745

-2.018 to 1.765

100.5 to 103.2
-6.341 to -6.267
-1.076 to -0.9196
4.563e-007 to 5.412e-007

20
0.9984
63.01
1.775

8

3

24

o



Recombinant microsomes 08-12-05

Replicate 2 (Ketoconazole)

100

Õ 90
.. 80-i:

700
() 60..0 50-i: 40
Gl
C) 30..
Gl 20a.

10

0
-10 -9 -8 .7 -6 -5 -4 -3

log (RC # 2)

-4.00 0.46 0.49 0.37
-5.00 5.12 5.09 4.89
-6.00 32.55 32.61 32.56
-6.30 49.39 48.93 48.70
-6.60 62.72 65.23 65.23
-7.00 77.17 77.49 83.32
-8.00 88.26 98.13 95.28
-9.00 94.80 93.14 98.55

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. E ITor

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
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

Battelle Study No. 0608317 C-5

-0.09930
95.71
-6.284
-0.9779
5.196e-007

1.146
1.014
0.02116
0.05108

-2.490 to 2.291
93.59 to 97.82
-6.328 to -6.240
-1.084 to -0.8714
4.694e-007 to 5.752e-007

20
0.9967
97.15
2.204

8

3

24
o



Recombinant microsomes 08-15-05

Replicate 3 (Ketoconazole)

100

Õ 90
.. 80
'E
0 70
() 60
Õ 50-i: 40ai
C) 30..
ai 20i:

10
0
-10 -9 -8 -7 -6 -5 -4 -3

log (RC # 2)

-4.00 0.63 0.80 0.52
-5.00 6.31 6.35 6.27
-6.00 39.33 39.40 37.57
-6.30 54.31 54.60 58.04
-6.60 68.43 69.41 71.21

-7.00 82.22 80.59 86.39
-8.00 90.00 91.05 94.22
-9.00 99.74 92.95 97.93

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervls
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

Battelle Study No. 0608317 C-6

-0.1560
95.25
-6.157
-0.9826
6. 972e-007

1.172
0.9456
0.02177
0.05159

-2.601 to 2.289
93.27 to 97.22

-6.202 to -6.111

-1.090 to -0.8750
6.280e-007 to 7.741e-007

20
0.9969
90.21
2.124

8

3
24
o



Recombinant microsomes 08-02-05

Replicate 1 (Prochloraz)

100

Õ 90
l: 80
g 70
() 60..
o 50..
5i 40
~ 30
L. 20

10
o
-12 -11 -10 -9 -8 -7 -6 -5 -4 -3

log (RC # 3)

-4.00 0.17 0.07 0.13
-5.00 0.33 0.30 0.28
-6.00 2.66 2.84 2.92
-7.00 21.45 20.98 21.43
-8.00 67.23 68.48 68.55
-9.00 97.35 99.28 96.68

-1000 99.30 98.28 98.79
-11.00 101.69 100.59 98.94

Sigmoidal dose-response (variable slope)
Best-iit values

BOTIOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOTIOM
TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTIOM
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

Battelle Study No. 0608317 C-7

0.06698
100.8
-7.637
-0.9271
2.307e-008

0.4862
0.5067
0.01572
0.02568

-0.9473 to 1.081

99.70 to 101.8
-7.670 to -7.604
-0.9807 to -0.8735
2. 13ge-008 to 2.488e-008

20
0.9993
33.46
1.293

8

3

24
o



Recombinant microsomes 08-03-05

Replicate 2 (Prochloraz)

100 .
Õ 90
.. 80..
i: 700
() 60..0 50..
i: 40II
CJ 30..
II 20c.

10
0
-11 -10 -9 -8 -7 -6 -5 -4

log (RC # 3)

-5.00 0.32 0.40 0.32
-6.00 3.38 3.42 3.35
-7.00 25.06 23.06 24.31
-7.60 55.99 54.78 57.25
-8.00 75.21 75.96 78.09
-8.60 95.38 89.08 92.67
-9.00 94.50 95.41 66.39

-10.00 96.90 93.90 98.84

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
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

0.5819
93.60
-7.432
-1.101
3. 697e-008

2.908
2.614
0.06147
0.1579

-5.484 to 6.648
88.15 to 99.06
-7.560 to -7.304
-1.431 to -0.7720
2.752e-008 to 4.967e-008

20
0.9771
778.1
6.237

8

3
24
o

Battelle Study No. 0608317 C-8



Recombinant microsomes 08-04-05

Replicate 3 (Prochloraz)

100

Õ 90
.. 80..i: 70a
() 60..a 50..i: 40el
(, 30..
el 20a.

10
0
-11 -10 -9 -8 -7 -6 -5 -4

log (RC # 3)

-5.00 0.56 0.30 0.32
-6.00 3.87 3.85 3.57
-7.00 27.04 26.7 25.72
-7.60 58.88 60.85 59.06
-8.00 76.15 76.84 79.26
-8.60 95.22 92.63 92.36
-9.00 93.67 97.70 97.19

-10.00 96.06 97.70 99.20

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM
TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
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

0.2406
98.41
-7.426
-1 .021

3.74ge-008

0.6303
0.5727
0.01301
0.02955

-1.074 to 1.555
97.21 to 99.60
-7.453 to -7.399
-1.083 to -0.9596
3.522e-008 to 3.991e-008

20
0.9991
33.78
1.300

8

3

24
o

Battelle Study No. 0608317 C-9



Recombinant microsomes (09-27 -2005)

Replicate 1 (4-Nonylphenol)

100 !.

Õ 90
"- 80..t:

700
U 60-0 50..t: 40
CIu 30"-
CI 20a.

10
0
-11 -10 -9 -8 -7 -6 -5 -4 -3 -2

log (RC # 4)

-3.00 1.18 1.11 0.54
-4.00 7.23 4.27 4.48
-5.00 87.15 87.55 86.23
-6.00 105.83 100.03 112.84
-7.00 106.53 107.89 96.49
-8.00 107.48 106.24 110.45
-9.00 105.67 107.07 107.71

-10.00 93.82 111.52 111.25

Sigmoidal dose-response (variable Slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOTTOM
TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
R2

Absolute Sum of Squares
Sy.x

Data
Number of X values
Number ofY replicates
Total number of values
Number of missing values

Battelle Study No. 0608317 C-I0

0.9143
106.1
-4.675
-2.014
2.111e-005

2.686
1.184
0.06991
0.3821

-4.689 to 6.517
103.6 to 108.6

-4.821 to -4.530
-2.811 to -1.217
1.50ge-005 to 2.954e-005

20
0.9910
416.3
4.562

8
3

24
o



Recombinant microsomes (09-28-2005)

Replicate 2 (4-Nonylphenol)

100

Õ 90
"- 80..i:

700
U 60..0 50..i: 40
QJ
U 30"-
QJ 20a.

10
0

-9 -8 -7 -6 -5 -4 -3

log (RC # 4)

-3.00 0.59 1.17 0.98
-4.00 4.96 3.20 3.39
-4.30 10.70 9.97 9.68
-4.60 34.45 32.88 32.15
-5.00 74.57 71.91 71.69
-6.00 96.79 88.73 94.58
-7.00 87.51 99.95 88.67
-8.00 95.74 87.79 95.91

Sigmoidal dose-response (variable slope)
Best-iit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Coniidence Intervls
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

Battelle Study No. 0608317 C-ll

-2

0.8241
92.88
-4.732
-2.096
1 .852e-005

1.403
1.035
0.01731
0.1438

-2.103 to 3.751

90.72 to 95.03
-4.769 to -4.696
-2.396 to -1.796
1.704e-005 to 2.012e-005

20
0.9949
190.4
3.085

8

3

24
o



Recombinant microsomes (09-29-2005)

Replicate 3 (4-Nonylphenol)

100
.

Õ 90
.. 80..c 700
() 60..0 50..c 40el
U 30..
el 20a.

10
0

-9 -8 -7 -6 -5 -4 -3 -2

log (RC # 4)

-3.00 0.76 0.32 0.40
-4.00 2.89 2.73 3.25
-4.30 8.77 12.98 12.91

-4.60 41.67 36.40 36.93
-5.00 76.46 7768 75.07
-6.00 97.41 91.83 57.36
-7.00 91.65 90.77 94.47
-8.00 102.30 103.21 105.29

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
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

Battelle Study No. 0608317 C-12

-0.1897
92.73
-4.678
-2. 112

2.09ge-005

4.287
3.048
0.04987
0.4305

-9.132 to 8.752
86.37 to 99.09
-4.782 to -4.574
-3.010 to -1.214
1.652e-005 to 2.668e-005

20
0.9572
1670
9.138

8

3

24
o



Recombinant microsomes (09-30-2005)

Replicate 1 (Dibenz(a,hJanthracene)

100 . .
J: . .. . .

Õ 90
"- 80-
i:

700
() 60-0 50-i: 40
Ql
U 30"-
Ql 20a.

10
0
-12.5 -10.0 -7.5 -5.0 -2.5 0.0

log (RC # 51

-4.00 102.00 101.10 102.45
-5.00 94.39 95.05 96.09
-6.00 97.79 96.15 96.05
-6.60 94.55 97.05 101.18
-7.00 91.69 92.71 96.66
-8.00 99.44 95.77 96.46
-9.00 90.71 98.46 98.58

-10.00 103.63 96.09 98.01

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
W
Absolute Sum of Squares
Sy.x

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values

Battelle Study No. 0608317 C-13

Does not coni.rge.



Recombinant microsomes (10-03-2005)

Replicate 2 (Dibenz(a,hlanthracene)

100 ! . !
Õ 90
.. 80-c 700
() 60..0 50-

40c
el
U 30..
el 20c.

10
0
-10 -9 -8 -7 -6 -5 -4

log IRe # 5)

-4.00 106.49 108.54 104.76
-5.00 107.33 108.89 109.41
-6.00 112.20 102.86 110.82
-6.60 111.10 96.04 102.50
-7.00 105.57 106.72 108.45
-8. 00 101.41 101.55 103.84
-9.00 99.74 112.68 97.42

-10.00 105.88 113.05 99.11

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLSLOPE

95% Confidence Intervls
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

Does not com.erge.

Battelle Study No. 0608317 C-14



Recombinant microsomes (10-04-2005)

Replicate 3 (Dibenzra,h)anthracene)

100

Õ 90
.: 80
g 70
o 60
'õ 50..
§ 40
~ 30
&. 20

10
o
-10 -9 -8 -7 -6

log (RC # 5)
-5

-4,00 108,97 112,83 110,79
-5,00 107.07 109,34 103,88
-6,00 115,30 110,14 112,92
-6,60 113,84 99,12 110,35
-7,00 98,92 105,02 108.41

-8,00 109,50 103,98 104,98
-9,00 102,26 110.09 109,02

-10,00 104,55 100.68 102,18

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Std, Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
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

Battelle Study No. 0608317 C-15

-4

105.0
110,1
-6,604
20.96
2.492e-007

1.409
1.409
18631
1.104e+008

102,0 to 107,9

107,2 to 113.1

-38870 to 38857
-230200000 to 2,302e+008

20
0,2794
357,2
4.226

8
3
24
o



Recombinant microsomes 08-05-05

Replicate 1 (Fenarimol)

100

Õ 90
~ 80
§ 70
() 60..o 50
+-

ãi 40
~ 30
æ. 20

10
o
-11 -10 -9 -8 -7 -6 -5

log (RC # 6)

-3.00 1.44 1.64 1.47
-4.00 5.54 5.59 5.55
-5.00 35.18 35.55 33.23
-6.00 81.48 82.52 81.94
-700 95.57 97.22 98.00
-8.00 101.59 101.55 97.50
-9.00 98.83 93.30 97.52

-10.00 98.84 98.26 99.92

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOTTOM
TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
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

Battelle Study No. 0608317 C-l6

-4 -3 -2

0.7102
98.71
-5.287
-0.9738
5. 165e-006

0.9017
0.5373
0.02144
0.03955

-1.171 to 2.591
97.59 to 99.83
-5.332 to -5.242
-1.056 to -0.8913
4.660e-006 to 5.725e-006

20
0.9985
59.83
1.730

8
3
24
o



Recombinant microsomes 08-08-05

Replicate 2 (Fenarimol)

100

Õ 90
.. 80..
s: 700
() 60..0 50..
s: 40
Ql
U 30..
Ql 20a.

10
0
-10 -9 -8 -7 -6 -5 -4 -3 -2

log (RC # 6)

-3.00 1.65 1.46 1.43
-4.00 5.89 5.71 5.71

-5.00 37.22 37.92 37.11

-5.60 69.23 69.01 68.79
-6.00 81.88 81.35 84.46
-7.00 101.14 103.86 97.10
-8.00 102.81 98.90 100.61
-9.00 97.15 99.22 97.91

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. E ITor

BOTTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
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

Battelle Study No. 0608317 C-17

0.3027
100.4
-5.250
-0.9460
5.626e-006

1.110
0.7436
0.02250
0.04279

-2.013 to 2.618
98.83 to 101.9

-5.297 to -5.203
-1.035 to -0.8567
5.04ge-006 to 6.268e-006

20
0.9977
83.85
2.048

8
3
24
o



Recombinant microsomes 08-09-05

Replicate 3 (Fenarimol)

100

Õ 90
"- 80-i:

700
U 60..0 50-
i: 40a.
CJ 30"-
a. 20D.

10
0
-10 -9 -8 -7 -6 -5 -4 -3 -2

log (RC # 6)

-3.00 1.29 1.28 1.36
-4.00 5.68 5.71 5.55
-5.00 36.13 35.02 36.91
-5.60 66.94 67.55 66.46
-6.00 81.76 81.07 80.49
-7.00 99.93 94.84 92.13
-8.00 98.07 104.13 99.88
-9.00 105.67 88.41 99.37

Sigmoidal dose-response (variable slope)
Best-fit values

BOlTOM
TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOlTOM
TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOlTOM
TOP
LOGEC50
HILLS LOPE
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

-0.05869
98.94
-5.263
-0.9191
5.454e-006

1.868
1.245
0.03860
0.07001

-3.955 to 3.837
96.34 to 101.5

-5.344 to -5.183
-1.065 to -0.7730
4.531e-006 to 6.566e-006

20
0.9936
229.6
3.388

8

3

24
o

Battelle Study No. 0608317 C-18



Recombinant microsomes (08-17 -2005)

Replicate 1 (Econazole)

100

Õ 90
Z 80
Õ 70
U 60..
o 50-
¡¡ 40
~ 30
æ. 20

10
o
-11 -10 -9 -8 -7 -6 -5

log (RC # 7)

-3.00 0.27 0.01 0.13
-4.00 0.14 0.12 0.03
-5.00 -0.12 -0.10 -0.09
-6.00 0.06 0.22 0.55
-7.00 1.66 1.41 1.38
-8.00 12.33 12.77 13.20

-9.00 52.80 58.50 57.49
-10.00 78.65 81.56 83.42

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
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

Battelle Study No. 0608317 C-19

-4 -3 -2

0.08361
84.94
-8.721
-1 .046

1.901e-009

0.3373
1.060
0.01999
0.03953

-0.6201 to 0.7873
82.73 to 87.15
-8.763 to -8.679
-1.129 to -0.9638
1.727 e-009 to 2. 093e-009

20
0.9985
30.82
1.241

8

3

24
o



Recombinant microsomes (08-18-2005)

Replicate 2 (Econazole)

100

Õ 90
"- 80-c 700
() 60..0 50-c 40
CIl. 30..
CI 20a.

10
0
-11 -10 -9 -8 -7 -6 -5 -4 -3

log (RC # 7)

-4.00 0.22 -0.07 -0.05
-5.00 0.18 0.01 -0.05
-6.00 0.15 0.21 0.06
-7.00 1.96 1.92 1.90

-8.00 17.55 17.60 17.31

-8.60 51.86 50.96 51.88
-9.00 78.31 75.66 7715

-10.00 90.61 93.48 91.82

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
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

0.3425
93.54
-8.516
-1 .297

3.04ge-009

0.3082
0.6593
0.009402
0.03138

-0.3004 to 0.9855
92.17 to 94.92
-8.535 to -8.496
-1 .362 to -1.231
2.915e-009 to 3.190e-009

20
0.9993
21.43
1.035

8
3

24
o

Battelle Study No. 0608317 C-20



Recombinant microsomes (08-19-2005)

Replicate 3 (Econazole)

100

Õ 90
L- 80-
i: 700
() 60..0 50-i: 40eI
CJ 30L-
ei 20i:

10
0
-11 -10 -9 -8 -7 -6 -5 -4 -3

log (RC # 7)

-4.00 -0.01 0.25 0.02
-5.00 0.16 -0.07 0.01

-6.00 0.36 0.10 0.10
-7.00 2.06 1.81 2.00
-8.00 16.12 15.78 16.25
-8.60 48.12 46.88 45.22
-9.00 74.73 68.15 70.96

-10.00 96.87 97.74 96.90

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
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

Battelle Study No. 0608317 C-21

0.1713
100.3
-8.652
-1.112
2.226e-009

0.3541
0.8884
0.01166
0.03149

-0.5673 to 0.9099
98.44 to 102.1

-8.677 to -8.628
-1.178 to -1.046
2.105e-009 to 2.355e-009

20
0.9991
27.39
1.170

8

3

24
o



Recombinant microsomes (08-23-2005)

Replicate 1 (Chrysin)

100

Õ 90
.. 80..i:

700
U 60..0 50..i: 40
Q)u 30..
Q) 20a.

10
0
-11 -10 -9 -8 -7 -6 -5 -4 -3

log IRe # 8)

-4.00 27.69 25.82 27.85
-5.00 25.08 25.72 26.20
-6.00 40.14 49.62 53.76
-6.60 53.90 68.94 71.96
-7.00 74.73 75.85 76.40
-8.00 75.11 69.43 75.92
-9.00 71.68 74.54 76.19

-10.00 73.85 74.82 76.39

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
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

Battelle Study No. 0608317 C-22

25.83
74.73
-6.081
-1 .426

8.29ge-007

2.033
1 .443

0.06977
0.3208

21.59 to 30.07
71.72 to 7774
-6.227 to -5.935
-2.095 to -0.7572
5.935e-007 to 1.160e-006

20
0.9610
393.2
4.434

8
3

24

o



Recombinant microsomes (08-24-2005)

100

Õ 90
"- 80-i: 700
(J 60-0 50-i: 40
Ql
U 30"-
Ql 20D.

10
0
-10 -9

Replicate 2 (Chrysin)

.

-8 -7 -6 -5 -4 -3
log (RC # 8)

-4.00 22.41 22.07 25.37
-5.00 26.08 28.20 26.76
-5.30 39.45 34.62 40.19
-5.60 55.09 58.13 31.77
-6.00 55.84 64.43 69.39
-7.00 72.43 77.45 81.19
-8.00 91.67 91.75 94.34
-9.00 85.88 92.28 88.20

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLSLOPE

95% Confidence Intervls
BOTTOM
TOP
LOGEC50
HILLS LOPE
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

Battelle Study No. 0608317 C-23

19.03
89.36
-5.814
-0.8334
1 .536e-006

4.980
2.890
0.1152
0.1911

8.638 to 29.42
83.34 to 95.39
-6.054 to -5.573
-1.232 to -0.4347
8.829e-007 to 2.670e-006

20
0.9472
852.7
6.530

8

3
24
o



Recombinant microsomes (08-25-2005)

Replicate 3 (Chrysin)

100 .
Õ 90
L- 80-i: 700
U 60-0 50-i: 40
CI(. 30L-
CI 200.

10
0
-10 -9 -8 -7 -6 -5 -4 -3

log (RC # 8)

-4.00 22.44 22.94 19.10
-5.00 25.37 23.73 25.45
-5.30 33.52 36.14 41.25
-5.60 58.45 60.79 54.12
-6.00 67.08 67.76 68.06
-7.00 86.33 92.82 91.57
-8.00 80.52 91.74 97.25
-9.00 98.66 98.62 100.25

Sigmoidal dose-response (variable slope)
Best-fit values

BOlTOM
TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOlTOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervls
BOlTOM
TOP
LOGEC50
HILLS LOPE
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

18.31
93.75
-5.685
-1.145
2.066e-006

3.429
1.975
0.06139
0.1804

11.16 to 25.46
89.63 to 97.87
-5.813 to -5.557
-1.521 to -0.7685
1.538e-006 to 2.774e-006

20
0.9712
581.4
5.392

8
3

24
o
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Recombinant microsomes (08-29-2005)

Replicate 1 (Dicofol)

100
90 .

Õ"- 80-i:
700

U 60-0 50-i: 40
ci
C. 30"-
ci 20i:

10

0
-11 -10 -9 -B -7 -6 -5 -4 -3 -2

log (RC # 9)

-3,00 2.01 2.27 1,80
-4,00 15,10 16,33 15.86

-5,00 59.22 61,59 61,10
-6,00 103,16 104,65 100.14
-7,00 96,20 91,16 99,83
-8,00 78,10 98.21 101.84
-9,00 102.94 107.43 93,69

-10,00 96,18 94,95 89,52

Sigmoidal dose-response (variable slope)
Best-iit values

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std, Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
R'

Absolute Sum of Squares
Sy,x

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values

Battelle Study No. 0608317

4,122
97.57
-4,817
-1,246
1.525e-005

4.327
1.887
0,08487
0.3011

-4,904 to 13.15
9:3.64 to 101.5
-4,994 to -4,640
-1,874 to -0,6178
1 ,014e-005 to 2,292e-005

20
0,9729
941.3
6,860

8

3

24
o
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Recombinant microsomes (08-30-2005)

Replicate 2 (Dicofol)

100

Õ 90
.. 80-
i:

700
(. 60-0 50-i: 40
Q)
(, 30..
Q) 20a.

10
0
-10 -9 -8 -7 -6 -5 -4 -3 -2

log (RC # 9)

-3.00 1.99 2.10 2.42
-4.00 16.74 16.96 16.24
-4.30 23.16 24.40 25.13
-5.00 55.31 56.15 57.27
-6.00 88.97 90.94 91.51

-7.00 92.31 86.30 93.30
-8.00 93.60 100.11 100.45
-9.00 92.40 94.05 97.64

Sigmoidal dose-response (variable slope)
Best-fit values

BOTIOM
TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOTIOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervls
BOTIOM
TOP
LOGEC50
HILLS LOPE
EC50

Goodness of Fit
Degrees of Freedom
R2 (unweighted)

Weighted Sum of Squares (1/Y)
Absolute Sum of Squares
Sy.x

Data
Number of X values
Number of Y replicates
Total number of values

Battelle Study No. 0608317 C-26

-0.3419
95.54
-4.808
-0.8659
1.557e-005

0.5575
1.115
0.02623
0.04279

-1.505 to 0.8210
93.22 to 97.87
-4.862 to -4.753
-0.9552 to -0.7766
1.373e-005 to 1.766e-005

20
0.9946
2.349
180.4
3.004

8

3
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Recombinant microsomes (08-31-2005)

Replicate 3 (Dicofol)

100
90 .

Õ.. 80..i: 700
() 60-0 50..i: 40
QI0 30..
QI 20a.

10
0
-10 -9 -8 -7 -6 -5 -4 -3 -2

log (RC # 9)

-3.00 2.99 3.20 2.37
-4.00 16.48 17.48 17.65
-4.30 20.01 2205 22.96
-5.00 67.48 63.36 73.98
-6.00 74.58 85.40 93.86
-7.00 86.07 83.4 7 90.54
-8.00 91.84 93.82 91.90
-9.00 94.03 87.98 92.41

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
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

Battelle Study No. 0608317 C-27

3.439
89.40
-4.662
-1.321
2.17ge-005

2.945
1 .467

0.05258
0.1554

-2.705 to 9.582
86.34 to 92.46
-4.771 to -4.552
-1.645 to -0.9972
1.693e-005 to 2.806e-005

20
0.9843
475.7
4.877

8
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Recombinant microsomes (09-06-2005)

Replicate 1 (Atrazine)

100

Õ 90
"- 80-i:

700
(, 60..0 50-i: 40
Q)u 30"-
Q) 20a.

10
0
-10 -9 -8 -7 -6 -5

log IRC # 10)

-3.00 90.89 94.05 95.37
-4.00 100.83 110.86 102.64
-5.00 109.31 106.15 104.74
-6.00 102.45 109.54 111.11

-7.00 111.87 106.29 112.12
-8.00 110.71 104.59 106.15
-9.00 104.57 106.68 106.29

-10.00 106.22 102.11 106.98

Sigmoidal dose-response (variable slope)
Best-fit values

BOnOM
TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOnOM
TOP
LOGEC50
HILLSLOPE

95% Confidence Intervls
BOnOM
TOP
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
R'
Absolute Sum of Squares
Sy.x

Data
Number of X values
Number of Y replicates
Total number of values
Number of missing values

Battelle Study No. 0608317 C-28

~

-4 -3

81.45
107.1
-3.056
-1.048
0.0008797

240.7
0.9018
8.262
4.487

-420.7 to 583.6
105.3 to 109.0

-20.29 to 14.18

-10.41 to 8.312
5.134e-021 to 1.507e+014

20
0.6820
224.2
3.348

8

3
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Recombinant microsomes (09-07-2005)

Replicate 2 (Atrazine)

100 '.
õ 90
.. 80-
i:

700
() 60..0 50-
i: 40
Q)u 30..
Q) 20c.

10
0

-7 -6 -5 -4 -3 -2

log (RC # 10)

-3.00 99.96 99.58 91.77
-3.05 97.95 93.96 96.61

-3.10 92.58 98.55 92.79
-3.12 95.16 97.12 95.55
-3.30 96.20 100.18 100.02
-4.00 107.11 108.38 106.85
-5.00 114.70 106.74 107.51
-6.00 108.15 108.45 112.38

Sigmoidal dose-response (variable slope)
Best-fit values

BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLSLOPE
EC50

Goodness of Fit
Degrees of Freedom
R'
Absolute Sum of Squares
Sy.x

Data
Number of X values
Number ofY replicates
Total number of values
Number of missing values
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94.66
109.6
-3.578
-1 .899

0.0002642

3.057
1.152
0.2127
1.024

88.28 to 101.0

107.2 to 112.0

-4.022 to -3.134
-4.036 to 0.2379
9.50ge-005 to 0.0007340

20
0.8523
153.4
2.770

8
3
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Recombinant microsomes (09-08-2005)

Replicate 3 (Atrazine)

100 i: i
+õ 90 .".. 80-i:

700
U 60-0 50-i: 40
Q)u 30..
Q) 20a.

10
0

-7 -6 -5 -4 -3 -2

log (RC # 10)

-3.00 82.56 87.74 86.88
-3.05 85.82 84.74 84.86
-3.10 78.65 84.45 82.70
-3.12 83.74 80.34 84.57
-3.30 81.41 85.11 77.95
-4.00 92.82 93.11 86.87
-5.00 105.42 99.38 94.34
-6.00 102.92 94.43 94.58

Sigmoidal dose-response ('Vriable slope)
Best-fit 'Vlues

BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Std. Error

BOTTOM

TOP
LOGEC50
HILLS LOPE

95% Confidence Intervls
BOTTOM

TOP
LOGEC50
HILLS LOPE
EC50

Goodness of Fit
Degrees of Freedom
R'
Absolute Sum of Squares
Sy.x

Data
Number of X 'Vlues
Number of Y replicates
Total number of'Vlues
Number of missing 'Vlues
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83.44
98.51
-4.000
-57.36
9. 998e-005

0.9224
1 .458

351046
2.455e+011

81.51 to 85.36
.95.47 to 101.6

-732300 to 732277
-512100000000 to 5.121e+011

20
0.7968
255.2
3.572

8

3

24
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This report discusses the methods and results of the intralaboratory statistical
analysis On the data collected at Battelle with the recombinant aromatase assay for W A 4-
17 Task 4: Conduct Multiple Chemical Studies with Recombinant Microsomes.

Sumrraryand ConclusiOns

There Were ten tt)stsubs~1.nces analyzed II this task: aminoglutethiiiiide,

ketoconazole, prochloraz, 4-noriylphenotdibenz(a,h)anthracene, fenarimol, econazole,
chrysin, dicofol,andatrazine (coded: Chemicals I,ll, II, iv, V, VI, VII, VII, L'(, and X,
respectively). Recombinant microsomes Were prepared by one supplier. Battelle
analyzed these ten chemicals and provided summary results from theconCelltration
response curve fits from each cheIlcal for statistical analysis. Three replicates Were
carned out for each chemicaL. For each chemical the statistical analyses were based on
the data from aU the replicates.

Two types of data were obtained: inhibition curve fit data and coritrol activity
data. Statistical analyses were carried out separately for these two types of data. The
response varable 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, tiines 100. Control activity data consists offoul types
of controls: full enzyme activity control, background activity control, positive control (4-
OR ASDN), and negative control (lindane). Statistical analyses were ped01med
separately for these four types of controls.

For the inhibition curve fit data sepalate analyses were caried out for each of the
ten test substances. For eachtest substance concentration response curves were fitted
within each replicate to describe the relation between test substace concentrations and
extent of inhibition. The coiicentrationresponse curves were s.ummarized by four
parameters: the baseline response (bottom), the maxinium respoii:se (top), the
concentration associated with a response halfway between baselineimd maximum (ICso),
and the slope. Results were compared across replicates within test substance. For the
control activity data, statistical analyses were carried out for the controls combined across
test substances. Full enzyme activity, background activity,positive, and negative control
tube responses were compared between the beginning a.nd 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 Vall responses were above 90 percent of control. For test

substance X all but two responses were above 80 percent of control. The other
two responses were at78.65 and 77.95 percent of control.

2. For Chemical VII (chrysin) the low threshold of responses was in the range of 18

Draft Report June 2006
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percent to 26 percent.

3. Among the fOtlr parameters, the top parameter had the most replicate-to-replicate
variation. The other three parameters had replicate-to-replicate variation that was
small or close to zero.

4. TIie overall standard errors ofthe mean ofthe weighted average estimates of the
logioIC5o and the slope were close to zero. For Chemical iv (4-nonylphenol) -
slope, Chemicål vii (clii:in) -10gioIC50 and slope, Chemical iX (dicOfol) -
slope the. standard ertorswere several timeS larger than for the other chemicals.

5. For the fun enzynie activity, positive,:ind negative 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. TIiis implies a reductiOn inarÚmatase activity between the begitming and
the enp of a replicate.

6. For allthe control types, the control averages did not differ significantly across

chemicals and the portion effects (i.e. end minus beginning) did not differ
significantly across chemicals.

7. For Chellcal VII the variation in replicate I fOr the full enzyme acttvity controls,
the positive controls, anp the negative controls wail stlbstatially larger and out of

line with than that for any replicate for all the chemicals (Figures lIb, 13b, 14b).
8. For positive controls the majority ofvalÍation was from replicate"to-replicate

within chemicals (Figtlfesl3a and l3b).

9. There is some ambiguity in the logioIC5o estimate. The "logloIC50" concefiration
iti fact corresponds to the (B+T)í2 percentile, which for some chemicals (e.g.
chiysin) deviate somewhat from 50 percent. Such variation in percent inhibition
can inflate the replicate-to-replicaìe variation among the logloICsoestimates. An
alternatiVe (nonstaüdard)pariueterizatiön ofthe model might be adopted in
which the "logloIC50" conqentration in corresponds to the 50 percentile,
irrespective ofthe top iud bottom thresholds.

Draft Report 2 June 2006
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Introduction and Background

In Tslk 4 of the Recombìnant Aromatase Validation Study, e.ach laboratory
can'ied out multiple independent replicates ofthe recombinant arornata$e assay with ten
test substances accordìng to a common test protocol. Recombinant microsomes were
prepared by one supplier. For each test substance concentration response curves were
fittèd to therèsults ftom each repliçate. Graphical displays and analysis of variance
summary comparisons of the concentration response cutves and the full enzyme activity
control, backgrouncl activity control, positive, and negative controls were prepared for
each inhibitor compound.

This report disciisses the methods and results of the statistical analyses of the data
collected at Battelle for the ten test substances: amino glutethimide, ketoconazole,
prochloraz, 4-nonylphenol,dibenz (a,hJ anthracene, fenarimol, econazole, chrsin, dicofol,
andatrazìne, which were coded: Chemicals I, II, II, IV, V, VI, VII, VII,JX, and X,
tèspectively.

Data Used in the Analyses

Aromatase activity levels were determined for the full enzyme activity control,
backgroûnd activity control, positive control, and negative control, and fot eight graded
concenttations of each of the ten test substances. The specific coliceilIratiOrilèvels varied
for each ofthe test substances.

Three replicates were carried out for each chemicaL. Within each replicate of each
test substance three repetitious Were mn at each of the eight concèntratious. In addition,
two. repeat tubès ofthe full enzyme activity, background activity, positive, and negative
controls were run prior to the inhibition concentr;ition mns and two repeat tubes of each
the four control types were mn following the inhibition concentration mns.

Statistical analyses were. caried out on the "percent of control"responses.
Percent of control is defined as the ratio ofthe backgrOund adjusted arom;itase activity in
the tube under consideration to the background adjusted average aromatase activity
aniong 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
necessarly 100 percent within each replicate. The averageperceut of control among the
four background activity control tubes is necessarily 0 percent within each replicate.

Nominally for an inhibitor, the percent ofcontrol activity values vary between
approximately 0 percent near the high inhibition concentrations and. approximately 100

percent near the low inhibition concentrations, but this may vary with the inhibitor.
Chemicals I (aminoglutethimide) and VII (chrysìn) depar fromthis behavior with

respect to the bottom threshold. Chemicals V (dibenz(a,hJantlrracene) and X (atrazine)
are apparent non-inhibitors.

The percent of control activity responses at vaiying inhibitor concentrations

Draft Report 3 June 2006
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within each replicate are displayed in Tables A-la through A-lj for Chemicals I through
X, respectively, The full el"zynte activity, background activity, positive, and negative
controls hackground adjusted aromatise activity and the percent of control data within
each replicate are displayed in Tables A-2a through A-2j, for Chemicals I through X,
respectively.

Some potentially outlying responses were identifed in the percent of control
activity responSeS inhibitor concentrations data, in that they differed from surrounding
data values more thantypically:

. Chemical I

. Chemical II

. Chemical II

. Chemical iv

. Chemical VI

. Chemical VIII

. Chemical iX

- Replicate 1 (assay date 7-20-05), level 8, Percent of Control value
84.98

- Replicate 2 (assay date 8-12-05), level 7, Percent of Control value

98.13

- Replicate 2 (assay date 8':3-05), level 7, Percent of Control value
66.39

- Replicate 2 (assay date 9-28-05), level 7, Percent of Control value

99.95; replicate 3 (assay date 9-29-05), level 6, Percellt ofCoiitrol
values 97.41,57.36

- Replicate 3 (assay date 8-9-05), level 8, Percent of Control value
88.41

- Replicate 1 (assay date 8-23-05), level 4, Percent of Control value

53.90; replicate 2 (assay date 8-24-05), level 4, Percent of Control
value 31.77; replicate 3 (assay date 8-25-05), level 7, Percent of
Control value 80.52

- Replicate 1 (assay date 8"29-05), level 4, Percent of Control values

103.16,104.65,100.14; replicate 1, level 6, Percent ofColltrol value
78.10; replicate 2 (assay date 8-30-05), level 6, Percent of Control
value 86.30; replicate 3 (assay date 8-31-05), levelS; Percent of
Control value 93.86.

One background activity control value was identified as an outlier: Chemical X, replicate
3 (assay date 9-8-05), corrected aromatase activity value 0.01081, percent of control
value 4.938.

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.

Draft Report
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Objectives

The primary objectives of the statistical analysis are:

i. Fit concentration curves within each replicate to describe the trend in the percent
of control activity across varying inhibitor concentrations for each ofthe ten test
substances.

2. Estiinate baseline response, maximum response, the IC50 concentration, slope, and

associated standard errors within each replicate of each test substance.
3. Combine results èlCrOSS replicâtes withiii test substances to detentine the averàge

baseline respMse, average maxinmm response, average IC50 coricentration,
averagesJope, and associated standard errors among replicates,

4. Deteimine whether there are diferences between the full enzme activity,

background activity, positive, and negative controls obtained at the beginning and
those obtaiiied at the eiid of each replicate within each test substance.

5. Assess the consistency of test conditions within replicates, across replicates

within testsubstances, .and across test substances bas.ed on the full enzyme
activity, background activity, positive, and negative control values.

Statistical Analysis Methods

Concentration Response Trend Curves

For each test substance and replicate within test substance a coricentratioii
response curve was fitted to the percent of control activity values at the three repetitions
at each of the eight graded test substance inhibitor concentrations.

For purposes ofrespoiise curve fitting, concentration was expressed on the log
scale. In agreement with past Convention,common logarithms (i.e. ba~e 10) were used.
Let X denote the logarithm of tiie 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) ofthe concentration
DA va " average (not coo'ected for background) DPMs across the repeat tubes

with the same inibitor concentration
T " top of plateau (maximum response)
B" bottom of plateau (baseline response)
ß" slope ofthe concentration response curve (ß is negative)

l. " logioIC5o (IC50 is the concentration corresponding to the percent of control
halfway between baseline and maximum responses)

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

Draft Report 5 June 2006
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Y =B+ (T-B)/(l + lO(I1-X)~l + €

whet'e E is the variation among repetitions, distributed with meill1 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 curVe was fitted by non-weighted least squares nonlinear regression
analysis. Model fits were carried out using PRISM s.ofLware (Versioii 4).

The slope "ß" is an alternative and equivalent notation to what is referred to in
am:.endment 2 to the protocol as tlie liills10pe "B". The random variiltIon term "e" is not
explicitly included in the concentratIonTesponse curve equation stated in amendment 2 to
the protocol but is tacity assumed to be included in the model specifed there.

For e"ch repliçate, the estir"ted baseline response (B) and its associated standard
eiTor, theestullated maximuniresponse (T) lld its associated standard mor, the
estimated 10g¡olCso(¡) and its associated staiidard error, the lCso and its associated
geometric standard error, the sIope(ß) and its associ"tedstandard error, and the "Status"
of each response curve 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 "1", incomplete, if the
concentration response curve irihibition ranges from essentially 100 percent inhibition to
less than 50 percent inhibition. It is also indicilted as "1", incoinplete, if the concentration
response curve decreases to between 80 percent and 50 percent of control. Ifthe

concentration response cUrve inhibition does not fall below 80 percent of control, the test
substance is a non"iiihibitot'. Para.etet' estimates are not calculated.

For eilch of the test sübstances a one-way random effect; analysis of variance
model with heterogeneous variances among the replicates was fitted to the parameter
estimates top (T), bottom (B), 10giolCso (f.i), and slope (ß), from the concentration
response curve fits within each replicates. The random effect was replicate within test
substance. The within replicate variances were estimated as the sqi¡¡res of the stilndard

errors for each replicate. The llalysis of variance fits provide estimated average 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
variation. Degrees oftreedom ilssociated with the mean effects were calculated based on
Satteithwaite's ilpproxiration.

The estimated lCso for the test substance was estimated as 10 to the power mean
10giolCso. TIie geometric standard en'or associated with the estimated lCso was calculated
as 10 to the power standard error associated with mean 10giolCso.

Top (T), bottom (B), slope (ß), and 10glOlCsO (~) Were each compared across
replicates within test substm¡cesbased on the one-way r"ndom effects analysis of
variance model fits. For eilch of T, B, ß, ilnd ~,plots were prepared that displilY the
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parameters within each replicate with associated 95 percent confidence intervals based on
the withiü replicate standard elTor and the average aoross replicates with assoCIated 95
percent confdence interval incorporating replicate-to-replicate variation.

Concentration response curves were fitted to the averages of the three repetitions
within each replioate. Estimates and associated standard errors (or geometric standard
elTor)for top (T'l, bottom (B), 10gioICso (f.), ICso, and slope (~) Were displayed. The
averages of the three repetitions for each replicate were plotted in the same plot with
plottiixg symbQls distinguishing arnong replicates. The concenti-atÍon response curveS for

each replicate, fitted to the averagedata,were superimposed onthe same plot to compare
the percent of control activity values across replicates.

On aseparate plot the average pei-cent of COntrol values for each replicate were
plotted versus logarith ofinhibitor concentrations. The average concentration response

curve across replicates was superimposed on the same plot. The average response curve
was calculated as

Y -B.. (T B)/( I 1.0 ßavgljavg - Xl)avg - avg+ .avg- avg +

where Bavg, Tavg, pavg, and f.avgwere est\matedacross the three replicates, based on the

random effects one-way analysis of variance model discussed above.

All concentration response curves were fitted to the data using the nou"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 caiTied out using PRISM
and the SAS statistical analysis system- Version 9.

Analysis of Full EnzvmeActivity, Background Activitv, Positive, and Negative Controls
Across Test Substances and Replicates Within Test Substances

Within each test substance aiid replicate within test substance, quadruplicate
repetitions were made ofthe full eiiyme activity, background actìvity, 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 conditions Were consistent throughout the
replicate, the control tube responses at the begining should be equivalent to thOSe atthe
end.

The control response analyses were caried out with the control data coinbined
across 30 replicates within the ten test substances. 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 lineat 0
percent (background activity controls), at 100 percent (full enzyme actìvity controls), or
at 100 percent (negative controls). These plots indicate the ell'tent of consistency across
replicates with respect to average value and variability, and provide comparisons of
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beginning versus end of each replicate. Two separate plots (with the same vertical scale)
wei-e generated, one fot Chemicals I, II, II, IV, and V, and the other for Chemicàls VI,
VII, Vnt, ix, and X. Additional plots were prepared displaying the differences ofthe

averages ofthe firsttwo percent qf control values (i.e. those based on the "beginning"
tubes) and the average of the last two percent of control values (i.e. those ba~ed on the
"end" tubes) across replicates. Each plot has a reference line at O. Again, two separate
plots (With thesàme vertical scale) w.ere generated fot Chemicals I to V and for
Chemicals VI to X.

Mixedeffec1s analysis of variance models were :ftted to the full enzyme activity,
backgroul1d activity, positive, and negative controlspercent of control i-esponses. The
fixed effect factors in the analysis ofvàriance were test substance,portion (beginning or
end), and portion by test slil:¡stance intera.ction. The random effects wei-en~plicate nested
within test substace and portion by replicate within test substance interaction. The
residual error variation was based on the variation among repetitions within replicate and
portion. The response was percent of control. For the background activity and full
el1zyme activity Gontrols the average ofthe repetitions within a replicàte are constrained
topeD and 100 respectively, whichÌ1rîplies that the variation associated wìth the
replication effect is necessarily constraÌ1ied to be O.

Round off

Soine derived numbers in the results tables may differ from those in the computer
printout~ or from thoseobtaÌ1ied using handcalculations by several units in the least
significant digit due to round off in intermediate numbers and in intermediate
calculàtions.

Statistical Analysis Results

Concentration Response Trend Curves

Concenttation response curves were fitted separately to the repeat tubes data
within each replicate and to the averages oftherepetitions within each replicate. Percent
of control, the response variable for the statistical analyses, is displayed in Tables A- 1a
through A-lj for Chell1Ìcals I through X, respectively. TIie estItnated 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 9c1 for Chemicals I, II, II, IV, VI, VII, VII, and IX, respectively. The
concentration response curves fitted to the averages of the three repetitions within each
replicate for Cheniicals i, II, II,TV, VI, VII, VII, and iX are displayed Ül Figures 1-1,2-
1,3-1,4-1,6-1,7-1,8-1, ilid9-L.

The parameters of the average concentration response curves, based on random
etIects analysis of variance model fits withreplicate 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, VII,
and IX, respectively. ("Mean" under "Replicate" column). The parameters within each
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replicate are also displayed. The average concentration response curves, along with the
averages ofthri:e nipetitions 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, 11, II, IV, VI, VII, VII, and IX,
respectively.

The parameter estimates for each replicate and the average parameter estiiåtes
across replicates and their associated 95 percent confid.ence intervals are displayed in
Tables 1-2,2-2,3-2, 4-2, 6-2, 7-2, 8-2, and 9-2 for CheniIcals I, 11, II, IV, VI, VII, VII,
and IX, respectivelY. The corresponding graphs Iòr bottom parameter are presented in
Figures 1-3,2-3,3-3,4-3, 6c3, 7-3, 8-3, and 9-3; for top parameter, Ic4, 2-4, 3-4, 4-4, 6-4,
7~4, 8-4, and 9-4; forlog¡oICso, Figures 1-5, 2-5,3-5,4-5,6-5,7-5, 8-5, and9c5; and for

slope, Figures 1-6, 2-6, 3-6, 4-6, 6-6, 7c6, 8-6, and 9c6.

The results of analyses of variance 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, II, IV, VI, VII, VII, and IX,
respectively. For each replicate thesqÙares ofthe standard enors associated with each
paraineter are given. These estimates inqlude ônly within replicate variation. AcroSS

replicates, the replicate-to-replicate variation aiid the square of the standard enor ofthe
overall average are displayed. These estimates include both within replicate variation
and replicate-to-replicate variation.

All responses were above 90 percent of control for Chemióal V
(dibenz(a,hlanthracene). All responses were above 77.9 percentofcontrolfor Chemical

X (atrazine). Both chemicals were determined to be non"inhibitors. Their parameters
were not estimable. Response curve analysis was not pedormed lòr these two chemicals.
Averages of percent of control ofthe three repetitious within each replicate are displayed
in Figures 5-1 and 1 0-1 for Chemicals V and X, respectively. Figures 5-2, 5-3, and 5-4
display the percent of control values of the three repetitions for each ofthe 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 ofthe replicates 1,2, and 3, respectively

for Chemical X. Percent of control values are shown in Tables A-Ie for Chemical V and
A-lj for Chemical X.

Chemical I (aminoglutethimide): Response Curve Analvsis

Figures 1-1 and 1-2 show that reSponses reached close to 100 percent of control at
the logio concentration=-6. Above 10gioconcentration -6, the three replicates were
similar to one another. The parameter estimates andtheir 95 percent confidence
intervals are displayed in Table 1-2 andplotied in Figures 1-3 to 1-6. In replicate 1, the
tested log concentration levels did not extend abOve -4. ThiS resÙlted in the bottom
parameter being very poorly determined, estimated at -42.03 with a very high standard
enor,as shown in Table 1-1, Table 1-3, aiidFigiire 1-3. Anoutlying value in replicate 1
(logio concentration = "11, 84.98 percent of control) inflated the replicate-to-replicate
variation and contributed to the large variation oftop estimates across replicates and a
large standard enor of the overall mean for the top estimate, as seen in Figures 1-4 and
Tables 1-1 and 1-3. The logloICso estimate for replicate 1 was extrapolated beyond the
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range ofthe data, at -3.771 with standard error orders of magnitude greater than those of
the other replicates, às seen in Figure 1-5. The slope estima.tes were close to the average
of -1 forreplicates 2 and3. The slope estimate was a.t -0.8 with a relatively large

standard error for replicate I, as seen in Figure 1-6.

Table 1-3 shows the estimated variance components for the parameter estimates.
Aiong the three replicates, replicate 1 had orders of magnitiidegreater variability for
bottom, 10gloICso, and slope. The extremely large individual within replicate variation
forthe bott.om threshold p\lrameterfor replicate 1 was due to the responses corresponding
to no less than about 50 percent inhibition within the range ofthe data. The replicate-to-
replicate vatiation Was large relative to the within replicate variation for replicates 2 and
3 fot the bottom parameter.

For the top threshold, thereplicate-to-replicate variation was more than sixt times the
individual within replicate variations forreplicates I, 2, and 3 . For 10glOICso and slope,

replicate 1 had more than two orders of magnitûde greater within replicate variation than
the öther replicates. The Within replicate variation for replicates 2.a.nd 3 and the
replicate-to"replicate variation were close to zero.

Chemical II (ketoconazole): Response Curve Aiialvsis

A potentially outlying response value in replícate 2 waS at log i Ocohcnetration = -
8.00, with response 98.13 percent of control. This data point was retained in the analysis.

Figures 2-1 and 2-2 show that the.esponses for replicates 1,2, and 3 were close
toone another except for the top threshold, where replicate 1 was a litte higher. Figure
2-3 and Table 2- 1 show that the bottom threshold estimates were close to zero for the
three replicates. For the top threshold parameter, the estimate wiu about 100 percent and
about 95 percent for replicates 2 and 3, as seen in Table 2-1 and Figure 2"4. The
relatively high top threshold estimate in replicate 1 infated tle replicate-to-replicate
variation. Figure 2-5 shows that replicates 1 Md 2 had s\lme 10gloICso estimates and

replicate 3 had higher 10gioICso estimate. Figure 2-6 and Table 2-1 show thatslope
parameter estimates were close to - 1 for all three replicates.

Table 2-3 shows that for the bottom threshold parameter and the slope parameter,
the replicate-to-teplicate variation was zero. Fot the top threshold parameter, the
majorìtyofthe overall variation was from replicate-t()"replicate variation. The replicate-
to-replicate varìation for top was an order of magnitude greaterthanthe within replicate
variation. For tle Iog10ICSO and slope parameters, the individual replicate within-

replicate variances and the replicate-to"replicate variations were all close to zero.

Chemical II (prochloraz): Response Curve Analysis

Figures 3-1 and 3-2 show that three replicates were in agreement. One outlying
response for replicate 2 at the level 7 concentration (JogiO concentration=-9, 66.39 percent
of control) WaS kept in the analysis since there was n() indication of departure from
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protocol test procedures or of clerical errors (Table A- 1 c). TIie outlying response
resulted in a relatiVely low top estimate and higher standard elTors for all four parameters,
as seen in Table 3-land Figures 3-3 to 3"6. For the bottom threshold parameter,

estimates were close to zero for all Uiee replicates, as seen in Table 3-1 and Figure 3-3.
Figure 3-4 shows that the outlying value in replicate 2 and the variation among replicates
resulted in a relatively wide 95 percent confidence interval for the overall mean for the
top paral1ieter. Table 3-1 and Figure 3.5 show that replicate 2 and 3 had similar 10g¡oICso

estimates, -7.43, and replicate 1 had a lower 10g¡oICso estiniate, -7.64. Figure3c6 shows
that the slope estimates were close to -1 in eachreplicate.

Table 3-3 shows that thereplicatecØ-rephcatewriation Was zero for the bottom

threshold parameter. Replicate 2's within replicate variation was more thwi twenty tinleS
higher than replic¡¡es l¡ud rtlplicate 3'8 within-replicate variation. For the top threshold
parameter, the replicate-to-replicate variation contributed the majority of the overall
variation. For loglOICso the within-replicate variation was small coniparedtothe
replicatecto-replicate variation. For slope the within-replicate variation and the replicate-
to"replicàJtl variatioll Were çIose to zero.

Chemical iv ( 4-nonvlphenol): Response Curve Analvsis

There were OUtlyIìig response values in replicate 2 (log¡O concentration=-7, 99.95
percentotcontrol) andin replicate 3 (loglO concentration=-6, 97.41 percent and 57.36

perCtlnt of control). These outlying values resulted in higher standard errors in paraineter
estimates for replicate 3. Table 4-1, Figme 4.1, and Figure 4-4 show that replicate 1 had
a higher top theshold than replicates 2 and 3. Figure 4-3 shows that the bottom estimates
were similar among replicates. For log¡oICso, the three replicates were sinìilar, as seen in
Table 4-1 and Figure 4-5. Figurtl 4-6 shows that the slope estimates wer.e siinilar for all
three replicates.

Table 4-3 shows that for the bottom threshold paramtlter, thtl rtlplicate-to-replicate
variation was zero and the within-rtlplicate variances for replicates land was relatively
high. for the top threshold parameter, the replicate-to-replicate variation wasmuch
larger than the within-replicate varation, primarily due to the relatively high threshold in
replicate 1.

For 10glOICso, the rtlplicate-to-replicate variation and the individual replicate within-

replicate variances for replicates 1,2, and 3 were close to zero. For slope, the replicate-
to-replicate variation for replicates 1 and 3 Were relatively large.

Chemical V (dibenzra,hlanthracene): Response Curve Analvsis

This is a non-inhibitor chemical. All responses were above 90 petcent of control
for all three replicates. Response curve analysis was not pedonntld for this chemical
since the parameters were not estimable; Average percent of control of the three
repetitions within each replicate are displayed in Figure 5- 1. The percent of control
values ofthe three repetitions for each ofthe three replicates are displayed in Figures 5-2,
5-3, and 5-4. The individual data values are shown in Table A- Ie.
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Chemical VI (fenarhnol): Response Curve Analvsis

Figures 6-1 and 6-2 show that the three replicates were in line with one another.
Table 6-1 and Figure 6-3 show that the bottom threshold parameter estimates were nearly
the same for all the replìcates. Table 6-1 and Figure 6-4 show that the top parameter
estimates Were close to 100 for each replicate.

The relatively large standard error for the bottom parameter estimate for replicate
3 maybe due to an outlying response value in replicate 3 (logio concentration=-9, 88.41
percent ofcorttrol), as shown in Figures 6-3 and Table 6-1. Tåble 6-1 and Figure 6-5

show that, for logioICso, the three repliCâtes Were similar. table 6-1 and Figure 6-6 show
thatfor slope, the estimates were similar for all three replicates.

Table 6-3 shows that for the bottom threshold parameter, the replicate-to-replicate
varation was zero. Replicate 3'g within-replicate variance was larger than for the other
two replicates. For the top pm'ameter, replicate 3 's within replicate variation WllS

relatively liirge and larger than the replicate-to-replicate variation. For 10gio¡Cso ami

slope, the replicatecto-replicate variation and the within-replicate variation for all the
replicates were zero or close to zero.

Chemical VII (econazole): Response Curve Analvsis

Figures 7" 1 and 7-2 show that replicates 2 and 3's responses were in line with one
other, butreplicate 1 had greater hihibition at the lower concentration levels (i.e. in the
upper portion ofthe response curve). Table 7- 1 and Figure 7-3 showthat the estimated

bottoni threshold parameters were similar anq were close to zero for each ofthe three
replicates. For the top thresholq parameter estimates,. Table 7- 1 and Figure 7-4 show
variation among the replicates. This resulted in a large standard error tòr the overall
mean, as seen in Table 7- 1 and Figure 7-4. For the 10gioICso and slope estimates Figure

7-5 and Figure 7-6 show that variation among the replicate was larger compared to the
within replicate variatiOn. Thisresulted in relatively large standard errors for the overall
means, as seen in Table 7-1 and Figure 7-5, 7-6.

Table 7-3 shows that for the bottom threshold parameter the replicate.to-replicate
variation was zero. The within-replicate variances for the bottom threshold parameter
were conipiitible för the three replicates. For the top parameter, the replicate-to-replicate
variation contributed the majority of the overall variation. The replicate-to-replicate
variation was more than fifty times the individual replicate within-replicate variances.
For 10gioICso ard slope, the individual replicate within-replicate variances for replicates
1, 2 and 3 Were all close to zero and were one or two orders of magnitude less than the
rephcate-to-replicate vadation.
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Chemical VII Cchrysin):Response Curve Aiialvsis

A potentially outlying response was identified in the percent of contrQl activity

responses inhibitor concentrations data within each replicate: logio concentration=-6.6,
53.90 percent of control for replicate 1; logio concentration=-5,6, 31.77 percent of control
for replicate 2; logio concentration=-8,80.52 percent of control for replicate 3. These
responses were retained in toe anCllysis.

Figure 8-1 shows that there was variation in the concentration response relations
among all three replicates. Table 8-1 and. Figure 8"3 show that the bottom thresholds
were similar and Were abOVe 18 peì"cent for all three replicates. Table 8-1 shows that the
top thresholds Were relativelylow in all the replicates, partic\.la,rly inreplicatel: 74.73,
89.36, and 93.75 percent; with a weighted mean of 85.83 percent. The variability among
the top threshold estimates resulted in large overall variabilityforíhe mean top threshold
estimate. Table 8-1 and Figure 8-5 show that the logloIC$nestimates variedsoniewhat
among rep1icates. Table 8.1 and Figure 8.6 show thatthe slopes were comparable aCrQss

replicates.

It shonld be noted that the "logloICso" concentration in fact corresponds to the

(B+ T)/2 percentile, which were 50.28 percent, 54.20 percent, and 56~04 percent. The
variation in percent inibition contributed to the replicate-to-replicate variation among
the lc¡gloICso estimates.

Table 8-3 shows thatforthe bottom threshold parameter, the within-replicate
variances were relatively large. The replicate-to-replicate variation was about the same
size as the within replicate variation. Fot the top threshold paralneter, the replIcate4o-

replicate variation Was an order of magiitude greater than the within-replicate Variation,
For logloICso, the replicate-to-replicate variation was larger than the within-replicate
variation. For slope the replicate-to-replicate variation was smaller than the within
replicate variation.

Chemical IX (dicofol): Response Curve Aiialvsis

A potentially outlying response value for replicate 1 was at logloconcentration=-8
with response 78.10 percent of control. Other potentially outlying responses were
identified in rep1icate 2at the logloconcentration="7 (86. 30 percent of control) and in
replicate 3 at the logio concentration=-6 (93.86 percent of control). These responses were
retained in the analyses.

Figures 9-1 and 9-2 shoW that three replicates difered ptiInarily at the tops of the
response curves. Table A"li shows that replicate 1 's inhibition responses reached more
than 100 percent of control (103.16, 104.65, 100,14) at logio concentration=-6.00. Table
9-1 and Figure 9-3 show similarity among the bottom threshold estimates across

replicates. Figure 9-4 shows variation among the top threshold estimates, particularly
replicate 3. For logioICso, Figure 9-5 shows some variation between replicates 1,2 and
replicate 3. Table 9-1 and Figure 9-6 show that the slope es1imates were similar among
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replicates.

Table 9-3 shows that for the bottom threshold parameter, the replicate-to-replic;tte
variation was zero. The within-replicate varances were relatively large. For the top
threshold parameter the replicate"to"replicate variation was large compared to the withi
replicate variances. For logioICso allslope, the within replicate variation was about the

same size as the replicate-to-replicate variation. All were close to zi:ro.

Chemical X (atrazine): Response Curve Analysis

. This is a non-inhibitor chemicaL. All responses were above 90 percent of control

for replicates 1 and 2. For replicate 3, only two responses were below 80 percent of
control (at 78.65 percent and 77.95 perçent). Riispquse curve analysis was not piidonned
for this chemical since the parameters were not estimable. Average percent of control of
the three repetitions within each replicate are displayed in Figure 10-1. The percent of
control values of the three repetitions. for each of the three replicates are displayed in
Figures lOc2, 10-3, and 10-4. Theindividual data "';tlues are shown in Table A-1j.

Analysis of Full Enzyme Activity, Backgroiind Activity, Positive, and Negative Controls
Across Test Substancés and Replicates Within. Test Substances

The control data were combined across the 30 replicates among the ten test
substances. The control responses were expressed as percentof 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 Cheì1içals I through X, respectively. The
percent of , control data are plotted by replicate in Figures 1 la, 11b, 12a, 12b, 13a, l3b,
14a, and 14b with plotting symbol distinguishing between beginning and end ofthe
replicate, Figures 15a, ISb, 16a, I6b,17a, 17b, 18a, and I8b show the differences

between the averages at the beginning and at the end within each rep\içate (end minus
begim1Ìng). In the horizontal ;txis of these figures, "I-I" stands for replicate Iof
Chemical I, "V-2" stands for replicate 2 of Chemical V, and so on. The çhemicals in
these figures were grouped by the first five chemicals and the last five chemicals.
Figures lla, I2a, l3a, 14a, I5a, I6a, 17a, and I8a are for Chemicals I, II, II, IV, and V.
Figures lIb, I2b, 13b, 14b, I5b, I6b, 17b, aud I8b are for Chemicals VI, VII, VII, IX,

and X. For the same figure number, "a" plots aüd"b" plots have the same vertical scale.

Mixed effects analysis of variance 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 eÜd),
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 corresponded to the variation among repetitions within test
substance, replicate, and portion. For the background and Ilill enzyme activity control
responses the component of variation due to replicate is constrained to be 0 by the
definitions ofthese control responses. The analysis results for the four types of controls
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are displayed in Table 11. The left panel ofthe table displays the results ofthe tests for
the diferences between the respOnses collected at the beginning and at. the .end of a
replicate. 111e right panel displays the estimated variance components across replicate
within test substances and across portion by replicate interaction within tes1substances.
The chemical main effect and the chemical by portion interaction effect were not
significantfor any ofthe four controls and are not included in Table 11.

Figures 11a, 11b, 13a, 13b, 14a, and 14b show that for the full enzyme activity
controls and the positive and negative controls the majority of control r(:sponses were
lower at the end of the replicate than auhe begining. This is reflected in Figures 15a,

1511, 17a, 17b, 18a, and 18b, where the majority ofthe curves fall beloW zero ahdin the
signifiCårt portion effects for the full enzyme activity controls, and p6sitiveand negative
controls in Table 11 (P":O.OOOL, p=cO.0012, and p=0.0008, respectively).

Figures 1 la and lIb and Table 1 1 show that the average levels and the variability
about the average levels were coiisistent for across all the replicates for the full enzyme
activity for eight of the ten test sUbstanCes: II, II, iv, V, vi, VII, iX, and X. Qne full

enzyme activity con.trolresponseat the beginning ofreplicate 2 for Chemical i Was well
below the average values, while the other two replicates' values were concentrated
around 100 percent. This resulted in a large replicate by portion interaction variation for
Chemical i, as seen in Table 11. Full enzyme activity control values at the beginning and
attheendofreplicate 1 of Chemical vii were far apar and away from 100percentwhile
the other two replicates' values were cl oser to 100 percent. 111is resulted in a large
replicate by portion interaction variation for Chemical Vii, as seen in Table 11. The
repetition effectfor the full enzyme activity controls also had relatively large variation.
With a few exceptions, the majority offuii enzyme activity control values were between
90 and 110 percent of control

Figures 12a, 12b, 16a, I6b, and Table 11 show that except for replicate 3 of
Chemical X, the other nine test substances had very litte variábility in the background
activity controls for boththelieginning midthe end portions of each replicate. The
differences between the beginning and the end were essentially zerO for the background
activity controls. One background activity control value at the beginning wa~ identified
as an outlier for Chemical X (Table A-2j), replicate 3 data (percent of control value 4.94).
There were no indications for this value of depai1ures trom protocol test procedures or of
clerical el1ors. Therefore, it was included in statistical analyses. Except for replicate 3 of
Chemical X, the majority of background control values were close to zero percent of
control.

Figures 13a and 13b show thatthe majority of the positive controls were between
45 percent aiid 65 percent of control. Table 11 shows that the replicate-to-replicate
variation was high for Chemicals i, ii, in, iV, and x. Positive control values at the
beginning and at the end for replicate 1 of Chemical VII were far apar mid away from
the average while the other two replicates' values tèll m'oimd the average. This resulted
in relatively high replicate by portion interaction variation for Chemical Vii, as seen in
Table 11.
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For the negative controls, Figures 14a and 14b show that the majority were
between 90 percent and 110 percent of control. Table 11 shows that the replicate-to-
replicate variations were relatively largefor Chemicals I, iv, V, and IX. The replicate by
portion interaction varation was relatively large for Chemicals lV, VII, VII, and IX.
The residual (repetition within replicate and portion) also had relatively large variation.

Exceptfor several replicates for some test substances, the test system was
consistent across chemicals and replicates within chemicals. However there was
consistent decrease in control activity between the beginning and the end of nearly all the
test replicates, which was statistically significant for the full enzyme .activity, positive,
and negative control responses. This car result in potential bias or potential loss of
precision due to decrease of aromata.se activity within replicates. If the înhibition
concentration tubes are tested in order ofînhibitor concentration, the decrease in
aromatase activity across the replicate can accentuate the apparent inhibition if the test
substitce concentrations are varied from low to high orcitlessen the apparent irhibition

if the test substance coiiçentratÌons are varied from high to low. If the 24 tubes (8

inhibitorconcentrations x 3 repetitions perconcentratiOll) were tested in randomized
order then the decrease in aromatase activity within the replicate would increase the
residual variation aboutthe fitted concentration response curves for each replicate but
would avoìd resulting in biased response curveS.
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Table 1-1. Reference Chemical I: Aminoglutethimide.

Estimated Paraeters ofthe Concentration Response Curve Fits by
Replicate and Averaged Across Replicates.
Percent ófC6i1tI61 Activity. Recombinant Aromatase As,ay

Individual Values'

1 -42.030 (291.S00) 93,670 (0.901) c3.n1 (2.044) 1.693E-04 (UO,662) -0810 (0.509) C

2 0.280 (199~) 108.200 (0.913) A 071 (0.021 8.484E-OS (10S0) - 1.009 (0.046) C

3 -4.086(1.664) 102. SOO (0.799) -4.120 (0018) 7.580E-05 (1.043) -0.890(0.033) C

Mean' c2.044 
(2.178) 101.4S7 (4.222) -4.097 (0.024) 8.007E-OS (1.0S8) ,0.943 (0.OS8) C

Average Valueß b

1 -42.070(313.700) 93,670 (0.966) -3771 (2 19S) 1694E-04 (lS6.675) -0.810 (0546) C

2 0.280 (2.034) 108.200 (0.930) -4Æ1(0.021) 8.484E-OS (1.0S1) -1.009(0.047) C

3 -4.086(1.021) 102.500 (0.490) -4.120 (0.011) 7.580E-OS (1.026) -0.890 (0.020) C

a. Concentratic)l response curve fitted to the data collected within each replicate, with three

repetitions at each concentration leveL.
b. Concentrationrespqnse cure fitted to the averages ofthe thee repetitions at each

conceiitration level within eachrepIicate.
c. Weighted averages of the parameter estimates across the three replicates.
d. 10 to the power of logloIC,o and 10 to the power of its associated standard error.
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Table 1-2. Reference Chemical I: Aminoglutetliide.

Parameter Estimates of the Concentration Response Curves and
Associated 95 percent Confdence Intervals.
Percent ofCoiitrol Activity. Recombinant Aroniatase Assay

Bottom -42.030 (-650.088,566.028) 0.280 (c3.88 1,4.442) -4.086p:557,-0.615) .2.044 (-6.588,2500)

Top 93.670 (91.790,95550)

-3.771 (-8.035,0.493)

-0.810 (-1.872,0252)

108.;WO (106.296,110.104) 102.500(100.834,104.166) 101.457 (83.256,119.658)

LogioIC5o

Slope

-4071 (-4.115,-4,027)

-1.009 (-1105,-0,913)

.4.120 (.4.158,-4.082)

-0.890 ('0.960,-0.821)

.4.097 HJ48,Æ046)

-0.943 (-1.064,-0.823)

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 confidence interval, based on a one-way analysis of variance

niodelwithreplicate treated as a random effect.
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Table 1-3. Reference Chemical I: Anunoglutethúnide.
Variåiices AssocIåted with Estillted Parameters of CoiiceJltratioJl
RespoJlse Curves.
Percent of Control Activity. Recombinant Aromatase Assay

6.15497
849722500 3.98003 2.76890

Idf=2
4.74521

Bottom
Idf=20 Idf~20 Idf=20.012Idf=20

(p=0.324)

52.71462
0.81198 o 83302 063792

Idf=2
17.82515

Top
Idf=20 Idf=20 Idf~20

(p=a.l62)
Idf=1996

4.17794 0.00044 0.00033
0.00081

000060
LogioICio

Jdf~20 J df~20 /df=20
Idf=2

Idf"'0.030
(p=0.316)

0.00518
0.25928 000212 0.00111

Idf=2
0.00334

Slope
Idf=20.616Idf=20 Idf=20 Idf=20

(p=0 .289)

a. The variance estimates for eachreplicate were based on the concentration response cures fitted to the
individual repetition results with each concentration leveL

b. Variance estimates for the random replicate were estimated based on a one-way random effects
analysis of variance. The varances for e.ach replicate were fixedat their reported values.

c. Degrees of freedom for the variance of mean were estiated by 2*((l1K)* L(S/ + S?))2/(var(S,2)
+(2/K?)* L(Si4 Jdf;)), where S/ is ranclom replicate v¡iriance,S? and dt; areestiinatècl variance and
degree offreedom for a given replicate, yar(S,') is the variance associated with the estimation of::/

and K is the number ofreplic¡ites(Hartng and Makambi, 2001).
d. p-value is based on the Wald Z.test result.
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Table 2-1. Reference C-lemical II: Ketoconazole.

Estimated Parameters ofthe Concentration Response CìirveFits by

Replicate and Averaged Across Replicates.
Percent öfControl Activity. Recombinant Aroinatase Assay

1

Individual Values a

-0.129 (0.902) 101&00 (0,635) c6.305 (0.0 &) 4959E-07 (1.042) -0.997 (0.037) C

-0.100 (1.145) 95.720 (1.013) ~6.2&5 (0.021) 5.1 &5E-07 (I WO) -0.977 (0.051) C

-0.16& (1. 72) 95.260 (0.945) -6.157 (0.022) 6. 962E-07 (1.051) -0,9&1 (0.051) C

-0.131 (0.606) 97.650 (2136) -6 250 (0.046) 5.630E-07 (1.112) -0.9&7 (0.026) C

Averilg~ VlIlue~ b

-0.129 (1.0&&) 101.&00 (0.766) -6.305 (0.021) 4.959E-07 (1.050) -0.997 (0045) C

-0.100 (0.316) 95.720 (0.2&0) -6.2&5 (0.006) 5.1 &5E-07 (1.014) -0.977 (0.014) C

-0.16& (1.24) 95.260 (1.06&) -6.157 (0.025) 6.962E-07(1.058) -0.9&1 (0.05&) C

2

3

!VIean C

2

3

a. Concentration response CÚfVe fitted to the data collected wìthin each replicate, wit1 three
repetitions at each concentration leveL.

b. Concentration response curvefitted to the averiiges ofthe three repetitions at each

concentration level within each replicate.
c. Weighted averages of the parameter estimates across the three replicates.
d. i 0 to the power of 10gioICió and i 0 to the power of its associated standard etror.

Draft Report 20 June 2006

Battelle Study No. 0608317 D-23



Table 2-2. Reference Chemical II: Ketoconazole.

Par~ineter Estimates of the Conceritratioii Response Curves. ~rid
Associated 95 percent Confidence .ltervals.

Percent of Control Activity. Recombinant Aromatase Assay

Bottom -0.129 (-2.011,1.54)

Top 101.800 (100.475,103.125)

-q.100 (-2.488,2.288) -0.168 (-2.612,2277) -0.13(-1.45,1.083)

95.720 (93.607,97.833) 95.260 (93288,97232) 97.650 (88.691,106.609)

-6285 (-(i329,c6241) "6.157 (c6202,"112) -6250 (-6.450,-6.049)

-0.977 (-1.083,-0.870) -0.981 ("1.088,-0.874) -0.987 (-1.039,-0.936)

LogioICso -6305 (-6.342,-6268)

Slope -0.997 (-1.074,-0.919)

a. Parameter estimatesand thei.associa~d 95 percentconfidtnce interya1s for each replieate,
baseçl on the concentration response cutves fitted to the individual repetition values within
replicates.

b. Mean and il.associated 95 percentconfiçleneeinteryal, based e)T a one-way analysis of variance
model with replicate treated as a random effect.
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Table 2"3. Reference Chemical II: Ketoconazole.

Variåiices Associated With Estiated Parameters of Cuiicentration
Respcmst Curves.
Percent of CO)Jtrol Activty. Recombinant Aromatase Assay

Top

1.31103
000000

0.81415 1.7358 0.36777

Idf~20 Idf=20 Idf~20
Idf~2

Idf~57358
(p=NA)

0.40323 1.02617
12.92325

0.89378
Id f=2

4.56411

Idf~20 Idf=20 Idf~20 Idf~2.055
(p~O.l69)

0.00031 0.00045 0.00047
0.00599

000214
!df~20 Idf=20 Idf=20

Idf~2
Idf~ 1.987

(p=O .17)

0.00138 0.00259
0.00000

0.00264 0.00067

Idf=20 Idf=20
Idf~2

1&=20
(P~NA)

Idf=56.086

Bottom

LogtoIC~o

Slope

a. The variance estimates for each replicate were based on the concentration response cures fitted to the
individual repetition results with each concentration leveL.

b. Variance estim ates 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*((IIK)* L(S/ + S,i)il(var(S/)

+(2IK2)* ¿:(S14 Idf;), where S? is random replicate variance, S,i and dli are estimated variance and
degree of freedom for a giVen replicate, var(S,2) is the variance associatedwith the estimation of S/
and K is the num ber of replicates (Hartung and Makainbi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 3-1. Reference Chemical III: Prochloraz.
Estimated ParaDleters ofthe Concentration Response Curve Fits by
Replicate and Averaged Across RepIicat~.
Pei'ceiit of Control ActIvity. Recoiiibimi.iit Aromatase Assay

i

IndiVidual Values'

0.067(0487) 100.800 (0.507) "7.637 (0.Q(5) 2307E-08 (J .037) -0927 (0.026) C

0.582 (2.910) 93.620(2.616) -7,433 (0.062) 3.687E-08 (1.52) -1.100 (0.158) C

0.245 (0.627) 98420(0.570) -7.27 (0.013) 3.739Ec08 (1.030) -1.020(0.029) C

0.141(0381) 98340(1.741) -7.503 (0.072) 3. 137E-08 (1.80) -0.981 (0.043) C

Average Values b

0.067(0.925) 100.800 (0.964) -7.637 (0.00) 2.307E-08 (1.071) -0.927 (0:049) C

0.582 (3.230) 93.620 (2.904) -7433 (0.068) 3.687E-08 (1.170) -1.100 (0.175) C

0.245 (0.547) 98420 (0497) ,7427 (om 1) 3.73%-08 (1.026) -1.020(0.026) C

2

3

Mean C

2

3

a. Concentration response cure fitted to the data collected wîthineach replicate, with three
repetitîons at each concentratîon leveL.

b. Concentration respoiie cure fîttèd to the averages orthe three repetîtîons at each

concentration levelwîthin each replicate.
c. Weighted averages of the parameter estimates across the thee replícates.

d. 10 to the power of 10gioICso and 10to tJie power of its associated standard error.
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Table 3-2. Reference Chemical III: Prochloraz.
Parameter EstIlniites Øf the Concentration Response Curves and
Assøciated 95 perce.it Cøildence :rtervals.

Percent of Control Activity. Recombinant Aromatase Assay

Bottom

Top

0.067 (-0.948,1.082)

100.8.00 (99.742,101.858)

-7.637 (~7.670,-7.604)

-0.927 (-0:981,-0.874)

0.582 (-5.488,6.652) 0.245(-1.064,1553) 0.141 (-0,647,0.930)

93.620 (88.163,99.077) 98.420 (97.231,99.609) 98340 (88.489,108.192)

-7.433 (-7.561,-7305) "7.427 (-7454,-7400) c7503 (-7.786,-7.221)

-LlOOHA29,,0.77I) -1.020 (-1.081,-0.959) -0.981 (-1.079,-0.883)

LogioICio

Slope

a. Parameter estiriltes¡¡nd tl:eiJassoqia~d 95 percent confidence intervills foreacl:replièate,

based On the concentration response curves fitted to theindiv iduál repetition values withìn
replicates.

b. Mean ¡md ìtsassociated95 percentcönfidenqeÎ1teTVill, hilsed on il one-way ¡malysis ofv¡¡rìance
model wìth replicate treated fl a randömeffect.
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Table 3-3. Reference Chemical III: Procliloraz.
Variaiices Associated with Estimated Parameters of CoiiceiitratIoii
Response Curves.
Perceiit of Coiitrol Activity. Recombinant Aromatase Assay

0.23688
000000

8.46810 0.39363
Idf~2

OJ4535
Bottom

Idf~20 I df=20 Idf~20 Idf=23.021
(P~NA)

7.40976
o 25725 6 84346 0.325.1

Idf=2
3.03147

Top
Idf~20 Idf~20 Idf=20 Idf~1.569

(p~.L53)

0.00025 0.00379 0.00017
0.01422

Idf=2
000515

LogioICso
Idf~20 Idf~20 /df~LÖ Idf=2,205

(p~0.170)

0.00322
0.00066 0.02487 0.00086 0:00186

Slope
Idf~20 Idf=20 Idf=20

Idf=2
Idf=8.610

(p~O.266)

a. The variance estimates for each replicate were based on the concentration response cures fitted to the

individual repetition resiils with 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)* 2.S,2 + S/)Y/(var(S/)

+(:2/K2)*ì:(Si" ¡df;)), ""here S? is random replicate variance, S;2 and df; are estimatecl variance and
degree of freedom fora given replicate, yareS/) is the variance associated with the estimation ofS?
and Kis thenun:ber of replicates (Hartg and Makambi, 2001).

d. p-value is based on the Wald Z-test resiit.
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Table 4-1. Reference Cheinical IV: 4-Nonylphenol.

Estimated Pai'aineters of the Concentration Response Curve Fits by
Replicate and Averaged Across Replicàtes.
Perceiit of ContrÚI Activity. Recombinant Aroiiatase Assay

2

Indivdual Vålues .

0.918(2.685) 106.1 00(1.84) A.676 (0.00) 2.1 1 lE-05 (1.175) -2.014 (0.382) C

0.860(1.98) 92 880 (1.033) -4.734 (0.017) 1. 846E-05 (1.040) -2.104 (0144) C

-0.152 (4.277) 92.740 (3.048) -4.679 (0.050) 2.092E_05 (U21) -2.118 (0432) C

0.793(1. 191) 97415(4.517) -4.721 (0.020) l.99E-05 (1. 047) -2.095 (0.129) C

.Average Vålties b

0.918 (1.679) 106.100 (0.741) -4.676 (0.044) 2.11 lE-05 (U06) -2.014 (0.239) C

0.860 (0.610) 92.880 (0451) -4.734 (0.008) l.46E-05 (1.017) -2.1 04 (0.063) C

_0152 (6.122) 92.740 (4.363) -4.679 (0.071) 2.092E_05 (U 78) -2.118 (0.619) C

3

Meane

2

3

a. C.biicenh.atíon response cur.e fitted to the data collected wíthíiieach replicate, wíth three

repetítíon.s at each concentratíon leveL.
b. Conçentratíon response cure fitted to the averages of the three repetítíons at each

concentratíon level wíthin each replìcate.
c. Weíglted averages of the parameter estíinates across the three replìcates.
d. 10 to the power of loglÖ1Cso and 10 to the power of íts assocíated standarcl errOL

Draft Report 26 June 2006

Battelle Study No. 0608317 D-29



Table 4-2. Reference Chemical IV: 4-NonylphenoL.

Parameter Esthnates ()f th~ Conçentrl)ion Response Curves and
Associated 95 percent Confdence :Itervals.
Percent of Control Activty. Recombinant Aromatase Assay

Slope -2.014 (-2.811,c1217)

0.860 (-2.056,'3.776)

92.880 (90.725,95.035)

-4734 H.770,-4.698)

-2.104(-2405,-1.803)

cO.152 (-9.073,8.770) 0.793 (-1617,3.202)

92.740 (86382,99.098) 97415 (78.798,116.033)

-4.679 (-4783,"575) A.721 (-4.772,-4.671)

-2.118 (,019,-1.217) -2.095 (-2.355,-1.835)

Bottom 0.918 (-4.683,6.518)

Top 106.100 (l 03.630,1 08. 570)

LogioIC;o -4.676 (-4.822,-4.530)

a. Parameter estinatesanq thei,associaw,l 95 percent confidence inwrvals for each replicate,
base,! On the concentration tespol1~ cures fitted to the individual repetition values within
replicate$.

b. Mean .andi~associated 95 percent confidence interval, based on a one-way analysis of variance
ni odel with replicate treated as a: random effect.
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Table 4-3. Reference Cbemical IV: 4-Nonylphenol.

Variaiices Associåteil with Estiiatèil Parlleters of Concentration
Response Curves.
Percent of Control Activity. Recombinant Aromatase Assay

0.00000

Bottom
7.20923 1.95440 18,29273

Idf=2
1.41835

Idf=20 Idf=20 Idf~20 Idf=38.618
(p=NA)

57.51606
1.40186 1.06709 9.29030

Idf=2
20.40352

Top
Idf=20 Idf~20 Idf=20

(p=0.169)
Idf~2.095

0.00489 0.00030 0.00247
000021

0.00039
Log1oICio

Idf=20 Idf=20
Idf=2

Idf~5. 105I df=20
(p=0.448)

0.00000
0.14615 0.02085 0.18671

Idf=2
0.01662

Slope
Idf=20 Idf=20 Idf=20 Idf=44.166

(p='NA)

a. The variance estimates for each replicate were based on the concentration response Clles fitted to the

individual repetìtion results withn each concentration leveL.

b. Variance estim ates for the random replicate wereestiniated 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"'((lIK)* L(S,' + S;2))'/(var(S/)

+(2¡K2)", L(Si4/df;)), where S? is random replicate variance, S¡2 and df; are estimated variance and
degr~e of freedom for a given replicate, var(S,') is the variance associated with the estimation oIS,'
and Kis the number of replicates (Hartung and Makambi, 2001).

d. p-value is based on the Wald Z-test result.
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Table 5-1. Reference Chemical V:. Dibenzra, hI anthracene.
Estiinåted Pa.ra.mèters pf the Concentration RèspOlrse Curve Fits by
Rèplica.tè and AVètage. Across Replicates.
Percent of Control Activity. Recombinant Aromata.Se Assay

All data points were above 90 percent of control value for this chemicaL. This is a non-
inhibitiotichellcal. Parameters were not estimable. See Figures 5-1 to 5.4 for scatter

data plots and Table A-Ie for individ.ul data values.
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Table 6-1. Reference Cheniical VI: FenariioL.

Estinated Paranietel's of the Concentration Response CurveFìts by
Replicate and Averaged Across Replìcates.
Percent of Control Actîvity. Recombliant Aroniatase Assay

i

Individual V:i1Ues a

0.711 (0.902) 98.710 (0.537) -5.287(0.021) 5. 165E-06 (1.051) -0.974 (0.040) C

0.299 (1.109) 100.400 (0.743) -5.251 (0.023) 5.616E_06 (1.053) -0.945(0.043) C

-0.060 (1.867) 98.950 (1.245) -5.264(0.039) 5.444E-06 (1.093) -0,918(0.00) C

0.472 (0.655) 99347 (0.608) -5.269 (0.014) 5.382E-06 (1.034) -0.954(0.027) C

Avel'age Values b

0.711 (1.275) 98.710 (0.760) -5.287 (0.030) 5. 165E-06 (1.072) -0.974 (0.056) C

0.299 (1.09) 100.400 (1212) -5.251 (0.037) 5.616E-06 (L08S) -0.945 (0.070) C

-0.060 (1.15) 98.950 (0.876) -5.264 (0.027) 5.444E-06 (1.065) -0.918(0.049) C

2

3

Mean'

i

2

3

a. Concentration response cure fitted to the data colIected within each replicate, with thee
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. i 0 to the power of 10gioICso and 10 to the power of its associated standarcLerror.
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Table 6"2. Reference Chemical VI: FenarinoL.
Par(l:ieter Estuiiates øf the CoiicentraWmResponse Ciirves and
Assô~iated 95 percent Côiidence Intervals.
Percent ôfContrôl Activity, Recômbimuit Aromal:se Assay

Top

0.711 (-L17Q,2.593)

98.710 (97.589,99.831)

-5287 Ü5332,-5.242)

-0.974 (-1056,-0.891)

0.299 (-2.01 5,2.612) -0.060 (,3,954,3.835) 0.472 (,0,850, l,94)Bottoni

100.400 (98.851,101949) 98.950 (96.353,101547) 99.347 (97.505,101.89)

LogioICio

Slope

,s251 (-5298,-5204)

"0.945(-1.034,-0.856)

S264 (S345,,s183)

-om8 (-1064,'0.772)

-5269 (-5.298,-5240)

-0.954 (-1008,-0.900)

a. Parameter estim¡ites ¡inq tlteir.associa~d 9S percentconfldence inwrvals fóreach replkate,

baSed on the concentratión response cúrv~s fitted to the individual repetition Values within
replicates.

b. Mean and its associated 95 percent confidence interval, based on a one-wayanalysis ofv¡iriance
m ode! with replicate treated as a t¡indonieffect.
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Table 6'-3. Reference Chemical VI: FenarIoL.

VarÍanceS Associated with Estliated Parameters of Concentration

ResponstCiitves.
Percent of Control Activity; Recombinant Aromatase Assay

Top

0.81360 1.22988 3.48569
0.00000

0.42936

Idf~20 Idf~20 Idf~20
Idf~2

Idf~42.684
(p=NA)

0.28880
0.50084

0369800.55160 L55003
Idf=2

Idf~20 Idf~20 Idf~20
(p~0.308)

Idf~3.290

0.000.46 0.00051 0.00149
0.00000

0.00021

Idf~20 I df~20 Idf~20
Idf~2

Idf~44. 863
(p=NA)

0.00000
0.001 56 0.00l82 0.00488

Idf~2
0.00072

Idf~20 Idf~20 Idf~20 Idf=q6. 1 98
(P~NA)

Bottoni

LogioIC,o

Slope

a. The variance estimates for each replicate were based on the concentration response cures fitted to the
individ\ial repetition results with 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 esti ated by 2*((1fK)* L(S,2 + s¡2)i/(var(S,i)

+(2fK2)* ¿(Si4 Idf,)), where S,2 is random replicate variance, S.i and çlf¡ are estimated variance and
degree of freedom for a giVen replicate; var(S,') is the variance associa.ted with the estimation of S/
and K is the number of replioates (EIartg and Makambi, 2001).

d. p-va1ue is based on the Wald Z-test result
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Table 7-1. Reference Chemical VII: Ecomizole.

Estimated Parameters ofthe Concentration Response Curve Fits by
Replicate and AVerag~ Across Replicates.
Perce)lt of Control Activity. R(J(lmbiiant Aromatase Assay

3

Individual Values'

0.083 (0.337) 84.940 (1.059) "8.721 (0.020) L901E-09 (1.047) -1046 (0.040) C

0347 (0.316) 93570 (0.676) -8517 (0.010) 3.039E-09 (1022) - 1.96 (0.032) C

0.171 (0.355) 100.300 (0.891) -8.654 (0. OJ 2) 2.220E-09 (1027) -1112(0.032) C

0.210 (0.193) 92.953 (4.42) -8.630 (0.060) 2.345E-Q9 (1.148) -1.52 (0.075) C

Avel'ige Values b

0.083 (0.055) 84.940 (0.172) "8.721 (0.003) 1. 901 E-09 (1007) -1.046 (0.006) C

0.347 (0.559) 93.570 (1.97) -8.517 (Om 7) 3039E-09 (1040) -1.96 (0,057) C

0,177 (0.130) 100.300 (0.327) -8.654 (0.004) 2.220E-09 (1.010) -1.112(0.02) C

2

Mean'

2

3

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 le\'e1 within each replicate.

c. Weighted averages of the parameter estimates across the three replicates.

d. 10 to the power of 10gioIC,o and 10 to the power of its associated standard error
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Table 7-2. Reference Chemical VII: Econazole.

Parameter EstInatèS of the Concentration RèSponseCurves and
Associatèd 95 pércelit C()nfdence l:tervals.

Percent of Control Activity. Recombinant Aromatase Assay

Bottom 0.083 (-0.620,0.787) 0.347 (-0.311,1005) 0.171 (-0.564,0.918) 0:210 (_0.171,0.597)

Top 84.940 (82.731,87.149) 93.570(92.161,94.979) 100.300 (98.441,102.159) 92.953.(73.714,112.131)

LoglOICso -8.721 (-8.763,-8.679) -8517 (-8537,-8.497) -8654 (-8.678,-8.630) -8.630 (-8888,-8.372)

Slope -1.046(-1.28,-0.964) -1.96 (-1.63,-1.29) -1.12 (-1.78,-1046) -1.52 (-1.474,-0.831)

a. Parameter ~stiates;;nd their associaWd 95 percent Goiide11ce interyals foreach replicate,

based on the concentration response cuives fitted to the individual repetition values within
replicates.

b. M~an and its associated 95 percent confidence interval, based ana one-way analysis ofv;;ri;;nce
rn ode! with replicate treated as a random effect.
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Table 7-3. Reference Chemical VII: Econazole.

Variaiices Associ:lted with Estimated Paraieters of Concentration
Rc$ponse Curves.
Percent of Control Activity. Recombinant Aromatase Assay

Top

0,00000
0.11370 0,09954 0.12603 0.03735

Idf~20 Idf~20 Idf~20
Idf~2

Idf~59.456
(p~NA)

58.13154
1.2148 0.45630 0.79424

Idf~2
19.64032

Idf~20 Idf~20 Idf=20
(p~.163)

Idf~1988

0.01060
0.00040 0.00009 0.0001 4 0.00360

Idf~20 I df~20 Idf~20
Idf=2

!df~2.001
(p~.l63)

0.00100
0.01558

0.005590001 56 0.00103
Idf=2

Idf=20 Idf~20 Idf~20
(p=O.17)

Idf~ 1.999

Bottom

LogioIC,o

Slope

a. The variance estimates for each replicate.were based on the concentration response cures fitted to the
individual repetition results with each concentration leveL.

b. Variance estim ates 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))'/(var(S/)

+(2/K2)* L(Si4 Idf;)), where $,2 is random replicate variance, s? and df¡ are estimated variance and
degree of freedom for a giVen replicate, var(S/) is the variance as.sociated with the estimation of S,2
and Kis the number of replicates (Hart and lifkambi, 2001).

d. p-value is based on the WaldZ-test result.
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Table 8,1. Reference Cheincal VIII: ChrysIn.

EstimatedPal'aieters ofthe Concentration Response Curve Fits by

Replicate and AVeraged Across RepIìcates.

Perceìit of Control AçtIvJfy. RecontbInaìit AroIlatase Assay

1

IndlvidualValOes .

25 830 (2.06) 74.730 (1.445) -6.081 (0070) 8 ,)95E- 07 (1.175) -1.44 (0.320) C

19.040 (4.971) 89.360 (2.887) -5.815 (0.115) l.33E-06 (1.303) -0.834 (0.191) C

18.330(3.46) 93.750 (1.969) "5.686(0.061) 2.061E-06 (1.51) -1.47 (0.180) C

21.979 (2.809) 85.831 (5.848) -5.862 (0.123) l.75E-06 (1.327) -1.074 (0.148) C

Average Values b

25.820(1.860) 74.730 () .321) -6.08) (0.064) 8.295E-07 (1.159) -1.423 (0.293) C

)9.040(6.04) 89.360(3504) -5.815 (0.140) 1.32E-060.379) -0.834 (0.232) C

)8.330(5.877) 93.750 (3.388) -5.686 (0.105) 2.06IE-06 (1.274) -1.47 (0.310) C

2

3

Men.ne

1

2

3

a. Concentration response cure fitted to the data collected within each replicate, with thee
repetitions at each còncentration leveL.

b. Concentration response cure 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. i U to the power of logloIC,o and 10 to the power of its associated standard error.
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Table 8-2. Reference Chemical VIII: Chrysin.

Parameter Estiinates òf the Concentratiòn RespòllSe.Ciirves and
Associated 95 percent Confdence Intervals.
Percent of Control Actìvìty. Recombinant Aromatase Assay

Top

2S.830 (21.583,30.077)

74.730 (71.16,77744)

-6081 (-6.227,-S.935)

-1.424 (-2.092,-0.756)

19,040 (8.671,29.409) 18.330 (l1.204,25.456j 21.979 (13073,30.885)

89.360 (83.338,95.382) 93.750 (89.643,97.857) 85.831 (61.463;110.199)

-5.815 (-1".055,-5.575) -5.686 (_5813,-5.559) '5.862 (-6.338,-5.385)

'0.834 (-1.233,-0.435) -1.47 (_1.23,'0.771) -1.074 (-1.648,-0.499)

Bottoiii

Log¡oIC,o

Slope

a. Paramet.er estiinatesanq theirassociattd 95 percentconfidence inttrysls fQfeaGi). replicate,

ba$edon the concentration response curVes fitted to the individual repetition values within
replicates.

b. Mean and its associated 9S percei-t cö11idenceintervs!, based on a one-way snalysis Qf vsrisrce
m ode! with replicate treateq as a rsrdömeffect.
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Table 8-3. Reference Chemical VIII: Chrysin.

Variånces AssoCiated with Estimated Parameters of Cunceiitratiun
Re$ppns¡: Cu-res.

Percent of COntrol Activity. Recombinant Aromatase Assay

12.76364
4.14530 24.71084 11. 66906

Idf~2
n8930

Bottom
leI~3.019Idf~20 Idf~20 Idf=20

(p~0.273)

97 88336
34.194512,08803 833477 3.87696

Idf~2Top
Idf~20 Idf~20 Idf=20

(p,= .166)

leI~2.069

0.03830
0.00490 0.01323 0.00373

Idf=2
001507

LogiolC,o
Idf~2.244Idf=20 Idf~20 I df=20

(p=..187)

0.01915
0.10259 003660 0.03251

Idf=2
002197

Slope
Idf~20 leI=20 Idf=20

(p,=.394)
Idf~2.250

a. The variance estimates far each replicate were based an the concentratian respanse cures fitted to. the
individual repetitianresults with each cancentratian leveL.

b. Variance estimates far the randam replicate were estimated base.dana one-way randam effects

analysis af variance. The variances far each replicate were fixed at their repartedvalues.
c. Degrees af freedam for the variance af mean were estiated by 2*((1/K)* L:S,2 + S?)il(var(S/)

+(2/K2)* L(Si4 Idf¡)), where S,2 is randam replicate vatÌance, S¡2 and el; are estimated variance and
degree af freedam far a given replicate, var(S/) is the variance assaciated with theestiinatian af S,i
and K is the number ofreplicates(Harung and Makambi, 2001).

d. p-value is based an 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
Replicilte and Averiged Across Replìcates.
Percent of Control Activity. Recoiiibinant Aroiiiatase Assay

2

Individu¡\lValues .

4.121 (4.327) 97570 (1.887) -4.817 (0.085) 1.525E-05 (1.216) -1.46 (0.301) C

0.833 (2.113) 95.400 (1.006) -4.817 (0.039) 1.25E-05 (1.095) -0,915(0.067) C

3.453 (2.946) 89400 (1.468) -4.662 (0.053) 2.177E-05 (1.29) -1.323(0.156) C

2.049 (1.596) 94.067 (2.97) -4.762 (0.055) 1. 729E-05 (1.134) -1.13 (0.155) C

Average Values b

4.116 (6.595) 97.580 (2.878) "4.817(0.129) 1.25E-05 (1.47) -1.244 (0.463) C

0.833 (:5,472) 95.400 (1.652) -4.817 (0.065) 1.25E-05 (1.61) -0.915 (0.110) C

3457 (4.035) 89.400 (2.012) -4.662 (0.072) 2.1700-05 (1.80) -1.23 (0.214) C

3

Mean'

2

3

a. Concentration response cure fitted to the data collected within each replicate, with thee
repetitions at each concentration leveL.

b. Concentration response curve 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. i 0 to the power of logioIC5o and 10 to the power of its associated standard error.
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Table 9-2. Reference Chemical IX: Dicofol.
P:iriiJrétér Estii:ites olthé ColtcelttrMion Response Curves aid
Assoç.iitéd 95 perceltt Confdence Iitervals.
Percent of Control Activty. Recombinant Aromatase Assay

Top

4.121 (-4,905,13.1 47)

97.570(93.634,101.506)

-4.817(-4.994,-4.640)

-1.246 (-1.74,-0.618)

0.833 (-3.575,5.241)

95.400 (93.302,97.498)

-4.817(-4,899,-4735)

-0.915 (-1.055,cO. 775)

3.453(-2,692,9,598) 2.049 (-1.164,5263)

89.400 (86.338,92.462) 94.067 (83.436,104.698)

-4.662 (-4.772,A.552) -4762 (-4.957,-4.5(57)

-1.323 (-1.648,-0.998) cUB (-1.565,-0.662)

Bottom

LogioICio

Slope

a. Parameter estimates and thtIrássociattd 95 percent confidtnce intery¡ìls fqreach replic¡ìte,

based on the concentration response cútes fitted totheindividùa1 repetition Values within
replicates.

b. Mean and its associated 95 percent cònfi,Jence interval, qased ona one-way analysis çifvariance
model with replicate treated as a random effect.
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Table 9-3. Reference Chemical IX: DicofoL.
Variånces Associatèd with Estimated Parameters of Concentration
Response Curves.
Percent of Control Activìty. Reconibinant Aromatase Assay

Top

4.46477
0.00000

18,72293 8,67892
Idf=2

2,54707

Idf=20 Idf=20 Idf=20 /df=45,557
(p=NA)

3.5ff77 1.01204 2.15502
15,05419

5,74478
Idf=2

Idf=20 Idf=20 I df=20
(p=O.l96)

Idf=1.939

0,00720 0.00276
0,00565

0,00298000155
Idf=2

Idf=e20 Idf=20 Idf=20
(p=ë.252)

Idf=2,507

0.04531
0.09054 0.00451 0.02427 002392

Idf=2
Idf=20 Idf=20 Idf=20

(p=0.236)
Idf=3560

Bottom

LogioiC,o

Slope

a. The varÏanceestimates for eachreplitate were based on the concentratíon response curves fitted to the
indiv idual repetition results withn each concentration leveL.

b. Variance estímates for the random replicate wereestImated 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)'" 2:S/ + S;'))'/evareS/)

+e21K2)* l:Sl Idf;)), where S;i is random replicate variance, S;' and df, are estimated variance and
degree of freedom for a given replicate, vareS,') is the variance associated with the estimation of S,2
and K is the number ofreplicates (Hartng and JvIakambi, 2001).

d. p-value is based on the WaldZ-testresult.
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Table 10-1. Reference Chemical X: AtrazIiie.
EstinàtedParanieters QnIte Conceìitràtion Response Curve Fits by

Replicate aiid Averaged Across Replicates.
Percent of Control Activìty. Recombiiant Aromatase Assay

Only two data poìnts were below 80 percent (but above 77.95 percent) of control value
for this chemicaL. This is a noíì-inhibitìon chemicaL. Parameters were not estimable.
See Figures 10-1 to 10-4 for scatter data plots and Table A-lj for data values.

Draft Report 42 June 2006

Battelle Study No. 0608317 D-45



Table! 1. All Chemicals All Replicatcs: Variance Components of the Percent of Control Values for
Ful Enzyme Activity Contròl, Báckgtouiid Activity Collttol, Positive Contlol, and Negátive Control.
POsition Effec.ts aM Variation Across Replicates ofPorton Effects Within Replicates.

Full
ReplICate 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00Enzyni.e -5.878 "0.001

30.07Aotivity (1.34) fdf~35. 85 RepUcate" 33.59 5.93 0.00 3.95 0.00 0.00 29.20 0.00 0.00 5.28Control Portlon

B.1tkground
0.1916

Replicate 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
ActiYity

-0.159
0.23

Control (0.116) fdf~15.98 Repllçare" 0.00 0.00 0.00 0.00 000 0.00 000 000 0.00 0.88Portion

-2.795 0.0012
Repllciitc 34.44 11.44 17.61 24.90 5.21 0.00 0.00 0.00 0.43 20.96Positive

3.11Control (0.669) Idf~I2.53 Replicate"
0.00 2.49 1.43 1.6 0.00 3.47 27.28 0.00 14.16 1.0PortJoti

Negative -4.115 0.0008
RepLlcale 31.7 0.00 0.00 20.29 17.49 2.2) 0.00 0.62 74.20 9.78

18.46Control (1.049) Idf~20:39 Replicafe-
0.00 0.00 0:00 18.02 000 0.00 20.07 19.06 1575 0.00Portion

Note: The chemical u:iam effect and the chemicalby-portion .iteraction fL'te:deffect were.nöt significant for all four types of control activity data, therefore; the
effeci: were not sUmmarized in thi table.
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WA4-17 Task 4 Recombinant Assay
Battelle Data -Aninoglutethimide

Average Runs for Replicates 1, 2, 3
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Figure I-I. Reference Chemical I: Aminoglutethiiide.

Concentration Response Curves and Averages of RepetUions within Eacb Concentrdtion.
Recombinant AI"matase Assay.
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Figure I-2. Reference C1ieniicaI I: Aminoglutethiide.

Overall Average ConcentratiOli Response Curve Across Replicates3lid Average Responses
Across Repetitions Within ChehlICal Concentrl\tIoiis. Recohibiiiant ArOliiatase Assay. Parameters of Average
Curve Baseil on One-Way Analysis of Variance Acrqss Replicate Parameter Values.
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Reference Chemical I: Aminoglutetliiide.

Bottom Parameter Estimates and Their ASS(Jciated 95 pel'cent Confidence Intervals for Each
Repliêate iid Acröss Replicates. RecoUibiiaIlt Aromatiise Assay, The Sòlid Refcreuce Liiie Còrresponds to the

Average Acl'òss Replicates.
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'fop Parameter Estimates and 'fheir Associated 95 percent Confidence Intel'Vals for Each
Replicate and Across Heplicates. Hecolnbinant Aromatase Assay. The Solid Reference Line Corresponds to the
A ver"ge Across Replicates.
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LógioICso Parameter E~tiJlates and Their Associated 95 pel"cent Confidence Intervals for Each
Replicate and Across Replicates. Recoinbinant Al'omatase Assay. The Solid Refci'eiice Liiìe Corresponds to the
Average Across Replicates.
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Figure I_6. Reference Chenucal I: Aminoglutethimide.

Slope Parameter Estimates and Theil' AssocIateil 95 percent Confiilcncc Intervals for Each
Replicate and Across Replicates. RecoÍllbinant Aromatasc Assay. The Sólid Refereiice Liiie Corresponds to the
Average Acróss Replicates.

Draft Report 49 June 2006

Battelle Study No. 0608317 D-52



WA 4-17 Task 4 Recombinant Assay
Battelle Data - Ketoconazole

Average Runs for Repliçates 1, 2, 3
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Figure 2-1. Reference Chemical 11: Ketoconazole.

Concentration ResponseCun'es and Averages of Repetitions within Each Concentration.
Recombinant Ammatase Assay.
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l'gure 2-2. Reference Chemical 11: Ketoconazole.

Overall Average Concenti'ation Response CUi"Ve Across RepIicatesand Average Responses
Across Repetitions Within Cheniical Concentrations. Recombinant Aroma!ase Assay. Parameters of Average
Curve Based on One-Way Analysis of Variance Across Replicate P'iranieter Values.
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Reference Chemical II: Ketoconazole.

Bottom Parameter Estimates and Theil' Associated 95 pei'cent Confidence Intervals for Each
Replicate and Across Replicates. Recolnbinalt Aromatase Assay. The Solid Refcrèiice Lúlc Corresponds to the
Average Across Replicates.

52 June 2006

Battelle Study No. 0608317 D-55



110

a.
¡£ 105
~
J2

f¡
tE

:! 100

~

I
j 95

iJi

J 90

85

2 3

Replicae

Overall

Figure 2~4. Reference Chemical 11: Ketoconazole.
Top Parameter EstiJiiates and Their As,sociated95 pei'cent Confidence Inte-rvalsTor Each
Replicate and Across Replicates. Recombinllt Aromiitase Assay. The Solid Refel'eiice Lú,e Corresponds to the
A verage Across Replicates.
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Figure 2~5. Reference Chemicall1: Retoconazole.

LogloICso PammeterEstImates and Their Associated 95 pel'cent Confidence Intervals for Each
Replicate and. Across Replicates. Recoiiibilant Aroniatase Assay. The Solid Reference Lile Cónesponds to the
Averllge Across Replicates.
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Figure 2-6. Reference Chemical II: Ketoconazole.

Slope Parameter Estimates and Their Associated 95 percent Confidence Intel"l'als for Each
Replicatc and Across Replicates. RecoinbinantAroniatase Assay. The Solid Refci'eiìce Lille Corresponds to the
Average Across RepIìcates.

Draft Report 55 June 2006

Battelle Study No. 0608317 D-58



WA 4-17 Task4 Recombinant Assay
Battelle Data - Prochloraz

Average Runs for Replicates 1, 2, 3
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Figure 3-1. Reference Chemical III: Prochloraz.

Concentration Response Curves and A "'erages of Repetitions within Each Concentration.
Recombinant Aromatase Assay.
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Figure 3-2. Reference C'hemical III: Prochloraz.
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Battelle Data - Fenarimol
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Battelle Data - Econazole
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Figure IO-I. Reference OiemicalX: Atrazine.
Scatter Plot for Averages of Repetitions within Concentration for Each Replicate.
Recombinant Aromatase Assay.
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Figure IO"2. Reference CheßUcal X: Atrazme.
Scatter Plot for Replicate I Data. Recombinant AromataseAssay.
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Scatter Plot for Replicate 2 Data. Recombinant Aromatase Assay.

Draft Report 98 June 2006

Battelle Study No. 0608317 D-101

-2.5



WA 4-17 Task 4 ReGonibinant Assay
Batte He Data

Atrazine Replicate 3

e

8
'õ

i

120
110
100

90
80
70
60
50
40
30
20
10

o
-6.5 -3.5 -3.0

ooo
o
o oo

§ 18

-6.0 -5.5 -5.0 -4.5 -4.0

log(Atrazine)
Figure IO-4. Reference Oiemical X: AtrazIne.
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Positive Control Data. Chemicals VI to X.
Percent of Contml by Replicate and Portion of Replicate (Begining or End).
Reconibinaiit Al'matase Assay.

Draft Report 105 June 2006

Battelle Study No. 0608317 D-I08



i: 1-: + + + Bein"ng QO°End

120

l
15
10

~

f
~
liz

110

8 ~ + a- - - ---------- -- - ---- - ----- ---- ----- -- -- - --- ---- --- --- - --.,--- -- ---- - -----+------ - - - --- - ---

at 8
0

-l
'" ap

8
+0

'"

70

H 0-' V-2 V,.:l

Figure I4a.
Chic Number - Relicate NUbe

Negative ConJrol Data. Chemicals I to V.
Percent of Control by Replicate and Porton of Replicate (Begining or End).
Recombinant Al'matasc Assay. Reference Line at iOO percent.

Draft Report 106 June 2006

Battelle Study No. 0608317 D- 1 09



13

12

l
'10

Õ

j 10

l
~
ilz

11

i POn: + + + 8e"nng oaDEnd

o
T13 + 0 +- - - - -- - - -- - - - - - - - - - - -~ - - - - - ~ - - - - - - - - - - - - - - ~ - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - Q- - - - - - - - - - - - - - --o 0- 0 a ++ + a + +

+a 8 a
o

p a

a

70

.-,

Figure I4b.
Chic Ntbe - Flplk: Numbe

Negative Control Data. C1ienucals VI to X.
Percent of Control by Replicate and Portion of Replimte (Begining or End).
Rccol1binaiit Al'matasc Assay. Rcfcrcncc Line at IOO pei'cent.

Draft Report 10ï June 2006

Battelle Study No. 0608317 D-I1O



..

-10

1\/ \

~ nnl ~un 7,~mm /~~mm
.~ / \ i ..'-/ \ /

'-

~
8
15

i
l.~
l

20

il
.Q
~w
i
~ -15

~

j
1l

l

-20

-,.

-30

-35

H V-:3

Figure ISa.
ChrcaNumbe - Reic Numb

Full Enzyine Activity Control Data. Cheinicals I to V.
Difference Between the Averdges of the Two End Percent of Control Respomes and the Average of the
Two. Begiiuung Responses by Reiilicate (End Minus Beginnig).
Recombiiiant Aromatase Assay. Reference Lineaf 0 percent.

Draft Report 108 June 2006

Battelle Study No. 0608317 D- 1 1 1



25

¡
8
'6

~
8?

l

i -: -- ---~~-- - --",~""~---------------- ---!"----

i~: ~ \ ii '~.----"\j/l \
\ /

¡

15

,.

l'
:;
,Ii:

-25

-:l

-35

~-2

Figure I5b.
Clioi Nimbe - fl_ Nimbe

Ful Enzyme Açtivity Control Data. Chemicals VI tn X.
Difference Between the Averages ofthe Two End Percent of Control Responses and the Average of the
Two Beginning Responses by Replicate (ElUl Miims BegillIig).
Reeombiiiant Aromatase AsSlY. Reference Une at 0 percent.

Draft Report 109 June 2006

Battelle Study No. 0608317 D-112



2.0

~ 1.'

8
"l 1.0

!
rl o.

, no
11
¡¡ -05

f
.i -1.0

B
W

§ -15
CO."
2 -zo

g

l
-2.

!l --3.0

¡ -3.6'"

-~o

Figure I6a.

Draft Report

~~~..--.-- --a: - - - --- ---~:"~,,---- -- - - --/:"-----~,,/ ~--/
-...- -_.._-

,
11,.1 v-, v-,

Chmlci _ Numbe - Repnça f'ber

Backgromid Acthity Control Data. Chel1ucaIs I to V.
Difference Between the Avemges ofthe Two End Percent ofContro! Responses and the Avernge of the
Two Beginning Responses by Replicate (Eiu! Minus Begiiiiiig).
Recombiiiant Aroinatase Assay. Reference Line at 0 percent.

110 June 2006

Battelle Study No. 0608317 D- 1 13



~
8
"C

B
il

f
~
ê

I -0.3

1.5

1.0.

0.5

0. -~--_._-_._-l~~-=~~ . ---- - -*- .. ~-~- --C~~- - - - - ~z\ - - -- -- --

\
\

\
~

i.
'gw

~
i!
E

g

j
!l

¡
C\

-1.0

-13

-2.0

-Z5

-3.0

-3.6

-~o.

Figure I6b.
Chca Numbe - Repli Numbe

J3ackground Activity Control Data. Chenucals VI to X.
Difference J3etween the Averages of the Two End Percent of Control Responses and the Average of the
Two.J3egùining Responses by Replicate (Eiul Minns J3egñiiing).
Recombùlant Aromatase Assay. Reference Line at 0 percent.

Draft Re¡xrt 111 June 2006

Battelle Study No. 0608317 D-114



10

!
to
15

J
l¡

:s
,¡

~
~

o ----- -----/~~/\- ______________n____ _ _ _______ __ ___________ __________ _________/ \ ~" "-\. ~ ,/ "- / ~ ~--",~' '" / "'. / "'~.. -~-./ '.-5

mc
'E
,,"
Ii
in

l
g
j!c -16

-'"
,-,

Figure I7a.
Checa NlIbe - ReI\C Numb

Positive Control Data. Chemicals i to V.
Difference Be.tween the Avernges urthe Two End Percent or Control Responses and the Average or the
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Table A-la. Reference Cheinical I: Ammoglutethiniide

Percent ofCon.trùl Activity in Recombinant Assay by Replicate,

ChelDcal Con.centration. within Replic;ite, and Repetition within
Concentration.

2

-4:0000
-5.0000
-6.0000
-7.0000
-8.'0000
-9.0000

-100000
-11.0000
-3.0000
-3.6021
-4.0000
-4.3010
-4.6021
~50000
-56021
-6.0000
-3:0000
-3.6021
-4.0000
-43010
-46021
.5.0000
-5.6021
-60000

41.230
85.926
92.613
93.245
96.152
96.965
95.911
84.977
8.495

27.779
50.691
68.559
86.734
94.449
109.427
106.295
5715

23.605
42,653
58.233
73.643
84.357
98.830
99965

3
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39.226
81.343
93.185
87.681
95J21
94.427
95.469
96.224
8.753
27.820
47.451
69,009
84.047
97.921
102,165
107.050
5.808
22.970
42.613
58.807
75.115
88.619
98.513

.136

39.758
76.208
90.531
92.848
95.051
92.760
92.099
92.966
8.290

27.296
49.86.1
67.342
84005
94614
106.747
106.861

5.538
23.158
43.003
58.688
73.775
88.161
94.821

102.467
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Table A"l b. Reference Chemical II: Ketoconazole

Percent of Control Activity in Recombinant Assay by Replicat~,
Cheincal Concentrationwitli Replicate, and Repetition within
Concentration.

-4.0000 0.477 0.370 O. 51
-5.0000 5.210 4.659 4.747
-6:0000 32687 33.588 33.027
-66021 67.567 65.718 73.084
-7.0000 83.607 83.548 84.541
-KOOOO 96.915 99.310 99.817
-9.0000. 102.171 99.470 102.199

-10:0000 101.730 104.214 104.063
'4.0000 0.460 0.487 0.375
-5.0000 5.120 5.092 4.895
-6.0000 32.553 32.613 32.557

2 -6.3010 49.387 48.933 48.702
-6.6021 62.719 65.235 65.227
-7.0000 77 1 68 77.490 83.320
-8.0000 88.256 98.131 95.277
-9.0000 94.801 93.135 98.546
-4.0000 0.625 0.797 0.519
-5.0000 6.313 6.345 6.272
-6.0000 39.331 39.405 37.574

3
-6.3010 54.311 54.601 58.035
-66021 68.434 69.412 71.212
-7,0000 82.220 80.591 86391
-8.0000 90 003 91.045 94.219
-9.0000 99.737 92.948 97.929
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Table A-Ic. Reference Chemical III:Prochloraz

Percent ofCoutrol Activity in Recombinant A!l!lay by Replicate,
Chenuc~ Concentration withi Replicate, and Repetitio,i within
Concentration.

2

c4.0000
-5.0000
-6,0000
-TOOOO
-8.0000
-9.0000

-10.0000
-11.0000
-5.0000
c6.0000
c7.0000

-7.6021
-80000
-8.6021
"9.0000

-10.0000
-50000
,60000
~TOOOO

-7.6021
c8.0000

-8.6021
-9.0000

-10,0000

0165
0.333
2. 659
21.454
67.227
97.3.52
99.296
101.688
0,318
3381

25.065.
55.988
75.206
95.378
94.500
96.903
0559
3.872

27,038
58.880
76.150
95.220
93665
96.057

3
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0.069
0.298
2.843
20.977
68481
99.284
98.276
100.594
0.402
3.417
23.055
54.(80
75.957
89.076
95414
93.896
0.299
3848
26.769
60.849
76.836
92.630
97.703
97.(00

0.133
0.282
2.915

21.425
68.552
96681
98.794
98935
0.325
3.346

24.313
57.246
78.086
92666
66.387
98.835
0323
3573

25.724
59.055
79.264
92.365
97,190
99.197
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Table A"ld. Reference Cheniical IV: 4~Nonylphenol

Perceiit ofContrøl Activity in Reconibinant Assay by Replicate,
CheIlcal Concentration within Replic,ite, and .Repetitíoii within
Concentration.

-3,0000 1.184 1.112 0.544
40000 7.232 4.269 4.479
-5.0000 87.145 87.553 86.230
e60000 105.83.1 100.033 112.835
-7.0000 106.526 107.894 96.493
-8,0000 107.476 106.243 110.451
-9.0000 105.670 107.075 107.712
-100000 93.823 111.516 111.252
-3.0000 0.591 U69 0,977
-4.0000 4.958 3.203 3.390
-4.3010 10.702 9.965 9.684

2
-4.6021 34.446 32.8 (8 32.150
-50000 74.572 71914 71689
-60000 96.787 88.733 94.576
-7.0000 87.506 99.954 88665
-80000 95.740 87.794 95.907
-3.0000 0.762 0.319 0.402
-40000 2887 2.732 3.254
-4.301 0 8772 12.982 12.907

3
-4.6021 41.673 36.398 36.926
-5.0000 76.457 77680 75.073
-6.0000 97.406 91.82( 57.360
-7.0000 91.649 90,767 94.466
-8.0000 102.299 103.209 105.293
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Table A-le. Reference Oieniical V: Dibenz(a,h)anthracene

Percent of Control Activity in RecombÎIant Assay by Replicate,

Clwmical Concentration within RepIicate, and Repetitioii within
Concentration.

AOOOO 102.005 101.099 102.453
c5,0000 94391 95.053 96.093
-6.0000 97.788 96.154 96.053
-6:6021 94.547 97,054 101.176
-7.0000 91.692 92.713 9M57
-8.0000 99.436 95.770 96.459
-9.0000 90.706 98:463 98.578

-1 0.0000 103,629 96.093 98.006
AOOOO 106.489 108.5.39 104.762
-5..0000 107.332 108.893 109.412
-6,0000 112.204 102.855 110.817

2
-6.6021 111.101 96.038 102.498
-TOOOO 105.565 106.717 108.449
-80000 101.411 101 .548 103.839
-9.0000 99.744 11.2 683 97.423
-100000 105878 113.050 99.108
-40000 108.970 112.831 110 790
-5.0000 107.073 109343 103.884
-6.0000 115 298 110.136 112.921

3
-6,6021 113 838 99.116 110.346
-7.0000 98.922 105.023 108.409
-8.0000 109.496 103.982 104.983
-9.0000 102.261 110.091 109.022
-10.0000 104.555 100.680 102.177
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Table A~1f. Reference Chenûcal VI; Fenariol

Percent of Control Activity in Recombinant Assay by Replicate,
CIiemical ConceniraJion within Replicate, and Repetiton within
Concentration.

-3.0000 1A43 1.636 1.473
40000 5.545 5.592 5.547
-5,0000 35.185 35.546 33.232
-6.0000 81.484 82.517 81.939
-7.0000 95.572 97.221 98.002
-8,0000 101.590 101.555 97.500
.9:0000 98.830 93.300 97.521

-10.0000 9ff.843 98.263 99.924
-3.0000 1,650 1 .461 1.425
-4.0000 5.885 5.715 5.707
-5.00.00 37.223 37.925 37.110

2
-5.6021 69.227 69.007 68.791
-6.0000 81.878 81.347 84.462
-7.0000 101.140 103.858 97.099
-80000 102.807 98.899 100.606
-90000 97.153 99.217 97.912
.3.000.0 1.289 1.280 1.361
-4.0000 5.685 5.713 5.554
-5.0000 36.126 35.020 36.913

3
-5.6021 66943 67.548 66.456
-6.0000 81762 81.074 80.494
-70000 99.930 94.83( 92.126
-80000 98072 104.129 99,884
-9,0000 105.671 88.414 99.373
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Table A-lg. Reference Chemical VII: Econazole

Percent of Control Activity in Re~ontbinant Assay by Replicate,
Cliellcal Ö:mceiitration withi Replic;ite, and Repetitioii within
Concentration.

-3.0000 0,271 0.010 0.127
-4.0000 0,144 0.116 0.025
-5.0000 cO.124 -0.097 -0.089
_6.0000 0.061 0.219 0.5.51
-7.0000 1.664 1A12 1.376
-8.0000 12.328 12.71 13.195
-9.0000 52.800 58A95 57A94

.10.0000 78.655 81.556 83A23
-4.0000 0.222 -0.071 -0.046
.5,0000 0175 0.010 cO.046

-6.0000 0.148 0.212 0.060

2
-7.0000 1.959 1.921 1.901
-8.0000 17.5.52 17.601 17.308
-86021 51.864 50.959 51881
.9,0000 f8.309 75.662 77154
.100000 90.613 93478 91.815
-4.0000 -0.012 0.253 0023
-5,0000 0.162 ~0.073 0.006
-6.0000 0,359 0.101 0.096

3
-70000 2058 1.809 2002
"8.0000 16.119 15.( 84 16252
-8.6021 48.120 46.878 45219
-9.0000 74,732 68,152 70965

"10:0000 96.870 97.743 96.900
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Table A-lh. Reference Chemical VIII: Chrysin

Perceiit of Control Activity in Reconibmant Assay by Replicate,
Clieincal Concentration within Replicate, and Repetition within
Concentration.

c4.0000 27.695 25.825 27.846
-5.0000 25.078 25.710 26,198
-6.0000 40.141 49.620 53.756
-6.6021 53.901 68936 71.960
c7.0000 74. 731 75.850 76.400
-8.0000 75.106 69.429 75.921
-90000 71.677 74.541 76.187

-10.0000 73.854 74817 76.387
-4.0000 22.406 22,072 25,370
-5.0000 26.077 28.200 26.758
.,5.3010 39.448 34.618 40.194

2
-5.6021 55.092 58.126 31772
-6.0000 55.844 64.430 69.390
-7.0000 72.432 (7.452 81.188
-8.0000 91.667 91.749 94342
-9.0000 85.883 92.276 88.201
-40000 22.439 22.937 19098
-5.0000 25.366 23.75 25.445
-5,3010 33,520 36.136 41.252

3
-56021 58.455 60.794 54 116

-6.0000 67.081 67.760 68.058
-7.0000 86326 92.816 91566
-8.0000 80.519 91.745 97,249
-9.0000 98.655 98.622 100.255
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Table A-Ii. Reference Chemical IX: Dicofol

Percent of Control Activity in Recombinant Assay by Replicate,
ClieJ1cal Concentration within Replicate, and Repetition within
Concentration.

-30000 2.006 2.272 1.802
-40000 15.102 16.334 15.865
-5.0000 59.217 61.595 61..104
-60000 103.162 104.648 100.143
-7.0000 96199 91 .158 99.830
-80000 78.103 98.208 101.838
-9.0000 102.938 107.429 93.690

-10.0000 96.180 94.949 89.523
-3:0000 1.987 2.102 2.417
-40000 16.738 16.960 16.243
-4.30.10 23.156 24.403 25.13.3

2 -5.0000 55.306 56.152 57.275
-6.0000 88.970 90.945 91.511
-(.0000 92.310 86.305 93.305
-8:0000 93.602 100.109 100.450
-9.0.000 92.398 94.049 97.643
-30000 2.986 3.195 2.371
-40000 16.480 17.478 17.646
-4.3010 20.013 22.051 22964

3
-5.0000 67.476 63.361 73.979
-6.0000 74575 85.396 93.860
-7.0000 86073 83.466 90.538
.8.0000 91.839 93.823 91.903
-9: 000 94.029 87.981 92.411
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Table A-Ij. Reference Chemica1 X: Atraziiie

Percent of Coií.rol Activty in RecombI:ant Assay by Replicate,
Ch!)lI)cal Concentration wit4i Replic!lte, and R!)pHitioii within
Concentration.

-3.0000 90,893 94.055 95.368
A.OOOO 100,831 110.861 102.639
-50000 109.314 106.149 104.736
-6.0000 102.454 109.539 111.110
-7.0000 111.874 106.292 112.123
c8.0000 110.709 104.586 106.148
-9.0000 104.575 106.675 106.285

.10.0000 106.223 102.1 07 106.978
"3.0000 99.959 99,581 91,765
"3,0458 97.951 93.962 96.606
,3.0969 92.581 98.548 92.786

2
-3.1249 95.161 97.121 95.546
-3.3010 96.198 100.180 100.024
-40000 107.105 108385 106.845
-5.0000 114.700 106.738 107.511
'6,0000 108.155 108.449 112.383
.3.0000 82.555 8/.740 86.884
-3.0458 85.823 84.738 84.858
-3.0969 78,648 84.448 82.700

3
-3.1249 83.737 80.336 84.569
-3.3010 81.410 85.111 7/949
-40000 92.816 93.106 86.872
-5.0000 105.417 99.376 94336
-6. 000 102.921 94.432 94577
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Table A"2a. Reference Chemical I; AmliioglutethinÜde
Ful Enzyme Activity Control, Background Activity Control, Positive
Control, and Negative ControlCorrected Aron1~dase Activity, and
Percent of Control Data by Replicate and Portion (Begiig or End)
for Recombinant Aromatase Assay;

1 B~nni¡¡ 0.49081 97Æ45End 0.50969 101.400
End 0.48777 97.040

B ..innino 0.35530 111.736

Full Activity Conll'ol 2 B eglnnin. 0.20973 65.957
End 034407 108.207
End 0.36281 114.100

Be.nning 0.35716 100.41

3
B.ginnin,'- 0.36138 101.659

End 034716 97.656
End 035625 100.215

Be.nnin. -0.00001 -0.002

1
Beginning -0.00014 -0.027

End 0.00011 0:022
End 0.00004 0.008

Be¡¡nnin. 0.0001l 0.033

Background Control 2
Beginning '0.00003 -0.008

End -0.00002 -0.006
End .0.00006 '0.019

Beginning 0.00038 0.108

3
Beoinnin. 0.00009 0.026

End '0.00025 -0.069
End -0.00023 -0.064

Beginning 0.26555 52.830

1
Be.innin. 0.26499 52.719

End 0.25703 5U35
End 0.24679 49.097

Beginning 0.19898 62.576

Positive Control 2
Bei:inriioit 0.19384 60.962

End 0.19458 61.94
End 0.19643 61.74

Becinning 0.17918 50.433

3
Beginning 0.18757 52.764

End 0.18654 52.474
End 0.17540 49.339

Beginning 0.52743 104.930

1
Beginning 0.53216 105.870

End 0.47565 94.628
End 0.51209 101.877

Beginning 0.33554 105.522

Negative Control 2
B~nning 0.33964 106.812

End 0.32781 103.093
End 0.32632 102.622

B~nning 0.33289 93.63

3
Beginning 0.33098 93.105

End 0.33615 94.561
End 0.32301 90.865

a. Percent of control values were calculated by divîdig the corrected arornalase actîvity values by the
average of the four full enzyme actîvîty control values wîthin the same replîcate and multîplyîng by
100 percent.
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Table A~2b. Reference Cliemical II: Ketoconazole
Ful Enzyme Activity COntrol, Baçkground Açtivity Control, Positive
Control, and Negatfve Control Corrected Aronlatase Attivity, and
Percent of Control Data by Replkate and Portion (Begùuiig or End)
for Recombinant Aromatase Assay;

Be.inn;n. 0.39108 101.808

1
Be',;nnin. 0.36109 94,001

End 0.39733 103.436
End 0.38704 100:756

Be.innino 0.38358 106J 17

Full Activity Control 2
Ileonnine 0.37232 103.000

End 0.33342 92.240
End 0.35657 98.643

Beoinn;n. 0.27732 107.428

3
Beonn;il 0.27346 105.931

End 0.23354 90.68
End 0.24827 96J 73

Beonnin. -0.00005 -0.013

I B ~ginning 0.00015 0.040
End 0.00008 0.022
End .0.00019 -0.049

Beonn;ne 0.00000 0.001

Background Control 2
Beginning '0.00018 -0.049

End 0.00004 0.012
End 0.00013 0.036

Beg;nning .-0.00035 -0.134

3
Be.;nnin. 0.00031 0.120

End '0.00016 -0.03
End 0.00020 0.077

Beginning 0.19129 49.798

1
Beø'innioo 0.19828 51.617

End 0.19710 51.\0
End 0.19903 51.812

Beg;nning 0.19622 .54.283

Positive Control 2
Begjnnin~ 0,18521 51.237

End 0.16794 46.461
End 0.18030 49,879

Beginning 0.15362 59.508

3
Be inninp 0.14983 5.8:041

End 0.14474 56.068
End 0.14171 54.894

Beginnirig 0.40392 105.151

1
Beginning 0.38923 101.26

End 0.36481 94.970
End 0.38918 101.14

Beginning 0.37114 102.675

Negalivt: Control 2
Be.innin. 0.36450 100.837

End 0.34803 96:280
End 0.34517 95.490

Be~innin.Q 0,27589 106.873

3
Becnnine 0.26620 103.120

End 0.23909 92.618
End 0.25176 97.526

a. Percen1 of control values were calculated by c1ividìng the corrected aromatase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplying by
i 00 percent.
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Table A-2c. Reference ClieniIcal III: Proclioraz
Ful Enzyme Activity Control, Background AdivityControl, Positve
Control, and N egative Control Corrected Aromatase Activity, and
Percent of Control Data by Replicate and Porton (Beging or End)
for Recombinant Aromatase Assay;

Beginning 0.40793 103.70
1

BeêinninJi 0.40928 103.5 11
End 0.38215 96.649
End 0.3.8223 96:670

BeginniM 0.34752 104.140

Full Activity Conb'o! 2
:Bc~inning 0.32693 97.971

End 0.33169 99.397
End 0.32867 98.491

Be~inning 0.26697 9%82

3
Be~inl1ine 0.27964 104.415

Eid 0:26130 97:65
End 0.26336 98.337

Beginning ,0.00003 ,0.008

1
Beginning ~0.00010 ,0.024

End 0.00024 0:061
Eid ,0..00012 '.0.029

Beginning 0.00003 0.009

Background Control 2
Beginning 0.00001 0.002

End 0.00003 0.009
End "0.00006 ~0.019

Beginnin. 0.00027 0.100

3
B eoinniii. ,0.00015 ,0.057

Eid '0.00017 ,0.062
Eid 0.00005 0.019

Beginnin. 0.20977 53.053

1
Be.iniiin. 0.21368 54.042

End 0.20945 52.972
End 0,20707 52.3.71

Be.innin. 0,19483 58.384

PosÎtÎve Control 2
Be,dtin;n", 0.20245 60.668

Eid 0,18854 56.5.01
Eid 0.18456 55.307

Beginnin. 0.17201 64.229

3
Beginning 0.17467 65.221

Eid 0.15718 58.689
Eid 0.15869 59.253

Beginnin2. 0.3 7698 95.341

1
Beginning 0.38238 96.707

Eid 0.36690 92793
Eid 0.35171 88,950

Begiiinirig 0.27504 82.422

Negative Çontrol 2
Beginning 0.32287 96.756

End 0.31239 93.615
End 0.31073 93.1 16

Bc.e:Imiino 0.24685 92.172

3 Beginning 0.26020 97.157
End 0.24587 91.804
Eid 0.23668 88.372

a. Percent of control values were calculated by dividirg the corrected aromatase aclÍvÍly values by the

average of the four full enzyme activity control values wíthin the same replicate andmultíplying by
100 percent.
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Table A"2d. Reference Chemical iV: 4-Nonylphenol

Ful Enzyme Activty Control, Background Activity Control, Positive
Coiitrol, and Negative ContròlCorrected Arò.lafase Activity, and
Percent of Control Data by Replicate and Portion (Begùing or End)
for Recombinant Aromatase Assay;

Beginning 0.24721 100408

1
Be"inniri.2 0.24514 99.564

End 0.25975 1 05:4 99
End 0.23274 94.528

Be2innin~ 0.35912 106.819

Full ActivityConlrol 2
Beginuing 0.34080 101.67

End 0.33759 100.45
End 0.30729 91.400

Beginning 0.31888 106.13

3
Béitirinine 0.33428 111.259

Etd 0.27476 91447
End 0.27390 91.61

Beginning 0.00100 0404

1
Beginning 0.00016 0.063

End -0.00022 -0.089
End -0.00093 -0.379

Beginning -0.00005 -0.014

Backgronnd Control 2
Bee:innii12 0.00006 O.o 8

End 0.00005 0.016
End "0.00007 '0.020

Be!!inninn -0.00004 -0.012

3
Beginning -0.00037 -0.123

End '0.00085 -0.284
End 0.001.26 0.419

Be!!innioe: 0.15132 61461

1
Beeiniiine 0.15508 62.988

End 0.15472 62.841
End 0,14128 57.82

Beginning O.18Jl8 53.891

Positive Control 2
BegiÜnihg 0.17758 52.819

End 0,17569 52.259
End 0.15256 45.378

Beitnnine 0.17021 56,650

3
Beginning 0.17784 59.191

End 0.15103 50.266
End 0.15632 52.027

Beginning 0.24562 99,760

1
Béginning 0.23.943 97.45

End 0.24620 99.997
End 0.24852 100,939

Ð-egìnning 0.28988 86.223

Negative; Çol1l¡ol 2
Beginning 0.29731 88.431

End 0.30208 89.850
End 0.29908 88.957

Beginning 0.31042 103.316

3 Beginning 0.30439 101.12
End 0.28135 93.642
End 0.26877 89453

a. Percent of control valUes were calculated by c1ividirg the corrected aromatase activity values by the

average of the four full enzyme activity contröl values within the same replicate and multiplying by
100 percent.
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Table A-2e. ReferenIJe Chemkal V: Diben:i(a,h)aiithralJene
F1ÙI Enzyme Activity Control, BaIJkground Adivity Control, Positive
Control, and NegatiVe ContrulCotrededArò.nïatase Activty, and
Percent of Control Data by Replicate and Portion (Begiiing or Eiid)
for ReIJombinant Aromatase Assay.

Be.innin. 0.29618 97.720

1
m.intiin. 0.30476 LUO.548

End 0.30640 101.092
End 0.30503 100.640

Booinnii\2 0.27817 101. 78

Full ActivityControJ 2
Beginning 0.28395 103.278

End 0.25545 92.911
End 0.28218 lU2.633

Beg inning 0.32238 109.352

3
BeeinJine 0.29664 100.621

End 0.28793 97.669
End 0.272 28 92.358

I

Beginníie 0.00008 0.Q8

1 Beeinning 0.00056 0.185
End -0.00026 -0.087
End -0.00038 -0.126

Beeinnine 0.00220 0.800

Background Control 2
Bei:innin.g -0.00108 -0.393

End -0.00020 -0.073
End -0.00092 -0.334

Beginnine 0.00021 0.070

3
Be.innino -0.00062 -0.209

End 0.00015 0.050
End 0.00026 0.089

Beginnine 0.17135 56.533

1
Be" inniif. 0.16411 54.44

End 0.15438 50.935
End 0.16143 53.62

Be~innirig 0.15944 57.990

Positive Control 2
Bei:dÍininl! 0.16552 60.204

End 0.14946 54.363
End 0.16110 58.595

Beginnine 0.18663 63.307

3
Be.inning 0.17261 58.550

End 0.16230 55.054
End 0.16371 55.530

Bcginnìng 0.29665 97.875

1
Beginning 0.30176 99.560

End 0.28728 94.782
End 0.29442 97.38

Begirining 0.28776 104Æ65

Negative (anlrol 2
Beginning 0.25157 91.01

End 0.25755 93.676
End 0.28002 101.849

Be2inning 0.32719 110.983

3
Beginnine 0.31329 106.270

End 0.30288 102.37
End 0.30378 lU3.044

a. Percent of control values were calculated by dividíngthe corrected arom atase activity values by the

average of the four full enzyme activity control values within the same replicate and multiplying by
i 00 percent.
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Table A-2f. Reference Chemical VI: Fefiariiol

Ful En:ZYlUeActivity Control, Background Activity Control, Positive
CQntrol, and. Negative Control Corrected ArømiiJase Activity, and
Percent Qf Control Data by Replicate and Portion (BçgIlg or End)
for Recombinant Aromatase Assa.y;

1 Beginnin.g 0.36767 104.670End 0.31736 90.348
End 0.34605 98.516

Beginning 0.35590 99A99

Full ActivityConlröl 2
Beginning 0.37857 105.&36

End 0.34579 96.672
End 0.35051 97.993

Beginninii 0.37810 101.40

3
Béginning 0.37644 100.697

End 0.36920 98.758
End 0.37161 99.405

Beginninii 0,00006 O.o 7

1
Beginning -0.00026 -0.073

End '0.00006 -0.017
End 0.00025 0.73

Beginning -0.00012 -0.033

Background Control 2
Beginniìig -0.00006 -0.017

End 0.00033 0.091
End -0.00015 -0.042

Beginning -0:00009 -0.024

3
Beoinnin.e 0.00033 0.088

End 0.00000 -0.01
End -0.00023 -0.062

Beeinn;,g 0.15851 45.126

1
Beginning 0,16951 48.256

End 0.18606 52.967
End 0.18409 52.408

Beginning 0.18114 50.642

Positive Control 2
B e.gItining 0.17014 47.567

End 0.18718 52.:331
End 0.18868 52.749

Beginning 0.19946 53.356

3
Be.ginning 0.18942 50.670

End 0.17895 47.869
End 0.19223 51.422

Beginning 0.36166 102.959

1
Beginning 0.36238 103.164

End 0.34688 98.750
End 0.33844 96.349

Beginning 0.36826 102.954

Negative Çontrol 2
Beginning 0.36972 1 033 63

End 0.36002 100.652
End 0.36142 101.042

BeÜining 0.36513 97.671

3 Beginning 0.37615 100.619
End 0.36905 98.720
End 0.33831 90A 96

a. Percent of control values were calculated by dividing the corrected aromatae activity values by the
average of the four full enzyme activity control values with the same replicate and multiplying by

100 percent.
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Table A~2g. Reference Chemical VU:Econazole
Ful Enzyme Activity Control, Background AdivityControl, Positve
Control, and Negative Control COrrected Áromatase Activity, and
Percent of Control Data by Replicate and Porton (Beging or End)
for Recombinant Aromatase Assay;

Beginning 0.36487 115m 1 

1
Be"innini 0.36615 115A15

End 0.26150 82.427
End oa7647 87.147

Beginning 0.36129 108A13

Full Activity Control 2
Beginning 0.32543 97654

End 0.30958 92.898
End 0.33670 101.035

Beginning 0.33873 104.305

3
Bé2inÙirië 0.33993 104,674

End 0:31893 98.207
End 0.30142 92.814

Be)!inning -0.00012 "0.037

1
Beginning 0.00019 0.059

End '0.00010 -0.033
End 0.00003 0.011

Be)!innin)! 0.00025 0.076

Background Control 2
Beginning 0.00012 oms

End .0.00011 -0.032
End "0.00026 '0.079

Beginning 0.00018 0.056

3
Beginnin. -0.00005 -0.017

End -0.00012 -0.038
End 0.00000 -0.001

Be2:Innin2 0.19775 62.332

1
Be.inning 0.20703 65.258

End 0.13804 43:511
End 0.14631 46.119

Beginnin. 0.18221 54.675

Positive Control 2
Beeiriòine 0.18629 55.900

End 0.17967 53.914
End 0.18856 56:582

Bel!inning 0.17087 52.615

3
Beginning 0.17632 54.294

End OJ 6518 50:863
End 0.16225 49.961

Beginning 0.36032 113.576

1
Beginning 0.33176 104.574

End 0.29576 93.226
Eijd 0.27415 86.416

Beginning 0.31390 94.194

Negative ConLrol 2
Beginning 0.32378 97.158

End 0.31049 93.171
End 0.32939 98.842

Be,Únning 0.31244 96.210

3
Beginning 0.33100 101.923

End 0.30485 93.872
End 0.30659 94.408

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 multiplying by
100 percent.
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Table A-lb. Reference Clenucal VIII: Clirysil
FuUEnzyme Activity Control, Background Activity Control, Positive
COntrol, and Negative ControlCorrected Aroniatase Activity, and
Percent of Control Data by Replicate and Portion (Begiiing 01' End)

for Recombinant Aromatase Assay.

1
Beginning 0.31509 100.508

End 0.29352 93.628
End 0.31536 100.594

Be.innin. 0.30835 102.493

Full Activity Control 2
Hcginnin~ 0.29166 96.946

End 0.30995 103.026
Erd 0.29343 97.535

Be.einriin.e 0.34136 100.357

3
Beginning 0.32626 95.918

Erd 0:33938 99:775
End 0.35358 103.951

Beginning -0.00041 "0.130

I Beginning 0.00031 0.ü8
End 0.00021 0.ü8
End .0.00011 -0.036

Beginning 0.00014 0.046

Background Control 2
Beginning -0.00020 -0.067

End 0.00041 0.137
End -0.00035 '0.116

Beoinnin.2. -0.00034 -0.099

3
Be.inniu. 0.00021 0.063

End 0.00009 O.oS
End 0.00003 0.010

Beginning 0.16553 52,803

1
Be.innin. 0.17134 R654

End 0.16202 51.683
End 0.16637 53.069

Beginning 0.15686 52.140

Positive Contröl 2
BeiÚÜninit 0.16544 54.991

End 0.15633 51.964
End 0.14770 49.095

Beginiiing 0.17966 52.818

3
Beginning 0.19292 56.716

End 0..17909 52.650
End 0.16697 49.087

Be¡!inning 0.32828 104.717

1
Beginning 0.33320 106.288

End 0.30721 97.997
End 0.31117 99.260

Bee:iiinine: 0.25543 8004
Negative (antral 2

Beginning 0.29731 98:826
End 0.28816 95.784
End 0.30520 101.446

Beginnin. 0.32496 95.536

3
Beginning 0.34435 101.237

End 0.31799 93.486
End 0.31332 92.113

a. Percent of control value~ were calculated by dividing the correctedaroniatase áctivity values by the

average of the four full ehzyme áctivity cOhtrol values within the same replicate and multiplying by
i 00 percent.
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Table A"2i. Reference Chemical IX: Dicofol

Ful Enzme Activity Control, Backgrouid Activity Control, Positive
Control, and Negative Control Corrected Aronlatase Activity, ând
Percent of Control Data by Replicate and Portion (Begiiuiing or End)
for Recombinant Aromatase Assay;

B egimHng 0.24379 99.436

1
BeJainniìi~ 0.25659 104.656

End 0.24554 100.148
End 0,23478 95.760

Beginning 0.28070 104.18
Full ActivityConlrol 2

Be.innin. 0.28275 105.078
Erd 0.26397 98.098
Erd 0.24892 n505

Be~innin~ 0.27760 107.155

3
Bei!inìiing 0.27511 106.194

End 0.23753 91.687
End 0.24601 94.963

Be~innin~ -0.00001 -0.005

1
Beginning 0.00010 0.041

Erd -0.00008 -0.033
End .0.00001 -0.003

Bee:innine. 0.00080 0.298

Background Control 2
Beginnììig .0,00068 -0.254

End 0.00081 0.303
End "0,00093 -0.347

Be.inning -0,00009 -0.D5

3
Be.inning 0,00001 0,006

Erd 0,00018 0,070
Erd .0,00011 -0,041

Be_inning 0,12079 49.266

1
Beginning 0,12640 51.54

End 0,14408 58,766
Erd 0.13821 56.373

Beginning 0,14454 53.715

Positive Control 2
BeainninJa 0,14169 52.658

End 0,13689 50:874
Erd 0,14142 52,556

Becinning 0.13239 51.03

3
Beginning 0,12715 49.080

End 0.12621 48.19
End 0,11594 44.753

Beginning 0,26333 107. 06

1 Beginning 0,26878 109,627
Erd 0,25702 104,83 I
Erd 0,23157 94.452

Begiiining 0.19684 73.150

Negative Çontrol 2
Be~innin~ 0,26276 97,649

Erd 0,25434 94,519
End 0,23207 86,246

Beainning 0,23311 89,983

3
Be.innin. 0,23421 90,406

Erd 0,23587 91.047
End 0,20884 80,615

a, Percent of control values were calculated by dividing the correçted aromata~e açtivity values by the

average of the four full enzyme àctivity control valUes within the same replicate and inultiplying by
100 percent.
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Table A-2j. Reference Chemical X: Atrazine

:Full IÜ)zyme AçtivIty Control, Background Activity Contml, Positive
Control, and Negative Control COl'rected Aromatase Activity, and
Percent of ContI' oJ Data by Replicate ami Porti()li (Beginning or End)
for Recombinant Aroiiatase Assay.

Background Cc(nlrol

0,25150 105.855
0.25148 ._______1_2~~4!._

---02245"0------- 94.494
0.22286 93.802
0.23146 118.925
0.19646 100.941
0.15224 78.222
0.19835 101..912
0.21722 99.195
0.22483 102.668
0_21667 I 98.942
0.21 ì22 --r--- 99.195
0.00000 . -0.002

- ----......---...-------......- ----0_028 --...
-0.012
0.042
0.145
0.08
-0.188
'0.035
4.938

-0.00305 -1.93
__--2,Q~___L___.:L_0_L_._._....End -0.00382 I -1.42

_13Ægi!'I!lng_____.._().J31.4.2...._..__ ____..6.1a/í___
Be innin 0.13231 I 55.690
End 0.12286 I 51.713
Eml 0.11907 I 50.U8

Be irinin 0,12333 63.365
13" iijning 0.12659 65.040
End 0.11290 58.008End 0.12294 ~63.16S

Be. innin 0.13941 I 63.660-
_-iI_eß.lnl!in1L__~_Q:!1Xì~_J______c~~,9JL_______End 0.12375! 56.510

, End 0.12314 56.232
..--~-.--.----._-.--¡-----.. -Bë;;¡ïïiïiIi~---.--o:i¡¡8Š¡8---I---.--ii-:ï:iii-------

J3linninIL Q,~S85:i__j___~.!____End 0.237J4! 99,812
End 0.24333 102.416

Be. inning 0.21051 108.161
Negalive Control ioBe iiiÜn 0.1 9956 i 102.533

I" End 0.18271 I 93.876
~______~ ____~_. ________ 020?~?..____ ___.124,15,1._____

Be innin 0.22528 I 102.873
.a"gi;i!!Í;i&.. --.-.....-.--QA4QL..____L__2?1QQ________
End 0.19768 I 90.2ì2
Eri~__ _ __ 0.22:'54 1 02.99~. ____ ___

2Full Activity Control

2

Positive Control 2

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
multiplying by 100percent.

Draft Report A-20 June 2006

Battelle Study No. 0608317 D-138


