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Background

The SeqAPASS tool has been developed to predict across species relative intrinsic susceptibility
to chemicals with known molecular targets (e.g., pharmaceuticals, pesticides) as well as evaluate
conservation of molecular targets from high-throughput screening assays (i.e., U.S. Environmental
Protection Agency ToxCast Program) and molecular initiating events (MIEs) and early key events in the
adverse outcome pathway (AOP) framework, as a means to extrapolate such knowledge across species.
The term “relative” is used because it is recognized that molecular target similarity is one consideration,
though an important one, for making predictions of susceptibility to a chemical. Other important
considerations for susceptibility that are not evaluated using the SegAPASS methodology include how
well a chemical is absorbed, distributed, metabolized, and eliminated, life stage, and other life history
traits. Also, “relative” indicates that the determination of sequence similarity between proteins is based on
comparison to a single protein sequence for a specific species. Additionally, we describe “intrinsic
susceptibility” as the vulnerability (or lack thereof) of an organism to chemical perturbation due to its
inherent biological composition.

Cross-species comparisons of proteins can be conducted through examination of sequence and
structural information, depending on how well the protein has been characterized and what is known
about a chemical-protein interaction. SegAPASS allows the user to assess various levels of protein
sequence detail across species including comparisons of primary amino acid sequence (including ortholog
detection), functional domain(s), individual amino acid residue positions, and structural similarity. Each
level requires a greater understanding of the protein and its interaction with a chemical of interest (or
similar ligand).

Because human and veterinary drugs, as well as pesticides, are designed to act specifically on well
characterized molecular targets, these chemical classes have proven useful for demonstrating the utility of
the SeqAPASS tool and its application to various hazard assessment/research scenarios.

The pertinent information necessary to begin a SegAPASS query includes: the identification of a single
(or multiple) query species and a query protein, which would be the molecular target(s) of interest (e.g.,
receptor or enzyme).

The SeqAPASS algorithms mine, collect, and collate information from the National Center for
Biotechnology Information (NCBI) protein database (http://www.ncbi.nlm.nih.gov/protein/), conserved
domains database (http://www.nchi.nlm.nih.gov/cdd/), taxonomy database
(http://www.ncbi.nlm.nih.gov/taxonomy/), strategically utilizes the Stand-Alone Basic Local Alignment
Search Tool for proteins (BLASTp)
(http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Web&PAGE_TYPE=BlastDocs&DOC_TYPE=Download
and the Constraint-based Multiple Alignment Tool (COBALT)

(http://www.st-va.ncbi.nlm.nih.gov/tools/cobalt/re cobalt.cgi).

Advanced users can request Level 4 access for protein structure generation and alignment to gather
additional lines of evidence toward conservation. Tools used for structural evaluation include:

Iterative Threading ASSEmbly Refinement (I-TASSER, https://zhanggroup.org/I-TASSER/) for creation
of protein structural models, AlphaFold (https://AlphaFold.ebi.ac.uk/), iCn3D for viewing and
manipulating protein models, and other sources using PDB formated protein structures for structural
alignment using TM-align (https://zhanggroup.org/TM-align/).



http://www.ncbi.nlm.nih.gov/protein/
http://www.ncbi.nlm.nih.gov/cdd/
http://www.ncbi.nlm.nih.gov/taxonomy/
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Web&PAGE_TYPE=BlastDocs&DOC_TYPE=Download
http://www.st-va.ncbi.nlm.nih.gov/tools/cobalt/re_cobalt.cgi
https://zhanggroup.org/I-TASSER/
https://alphafold.ebi.ac.uk/
https://zhanggroup.org/TM-align/
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Accessing SegAPASS
For optimal SeqAPASS performance use Chrome

Access SeqAPASS using the following URL: https://www.segapass.epa.gov/segapass/

Returning Users

Click “Login”

L1
New to SeqAPASS Version 8.0 (See user guide for more details)
+ Experts in structural biology specific for alignment in Level 4 to gather additional lines of evidence toward conservation.
+ The ICn3D tool nas been integrated into Level 4 results to visualize protein structures and allows alignment and superposition analyses
+ Users can submit a customized PDB restraint for generating protein siructures using |-TASSER In SeqAPASS Level 4

Log In to SeqAPASS Version 8.0
Welcome to SeqAPASS L
Login

For optimal SeqAPASS performance use Chrome @

Instructions to create a SeqAPASS account and login can be found here

About SeqAPASS

Select either “Login with EPA LAN User ID & Password” or “Login with Single Sign-On”.

EPA Enterprise Authentication

Login with ...

User ID & Password Single Sign-On

Login with User
ID & Password

Login with Single Sign-On
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First time users

To request a username and password to access the SegAPASS tool, select “here” below the login and
follow the directions on the next page. The directions are different for the internal EPA user versus the
external non-EPA user; however, the user type does not limit access to the tool. Everyone that requests an
account will be given one in a timely manner. Individual accounts allow users to store all previous
SegAPASS runs. Once the user has obtained their username, external users will select “Login with EPA
LAN User ID and Password.”

EPA Users

1. Go to https://waa.epa.gov and Icgm with your e><|st|ng EPA LAN id and password.
2. Under the "Community Access"” menu, select "Request Web Community Access”
3. Select the "SegAPASS Users" community and click submit.

4. Return to the SeqAPASS login page to access SegAPASS

External Users

1. Go to https://waa.epa.gov and click on the "Self Register" link.

2. Fill out the form using the following EPA Contact information:
o EPA Contact Name - Carlie Lalone
o EPA Contact's Email Address - lalone_carlie@epa gov
o EPA Contact's Phone Number - 218-529-5038

3. Select the "SegAPASS Users" community from the dropdown menu at the bottom of the page.
4. Once you submit the form you will receive an email confirming your request and a follow-up email with your username once
your account has been activated.

On the Log in screen the user will provide the necessary Login information:

EPA User: EPA LAN User ID & Password or Login with Windows Single Sign-On
External User: Username and Password

Upon creating your password, login to SeqAPASS as described above for Returning Users. To change a
password at any time, go to waa.epa.gov and select “User Profile” to reset. The user will then use the new
password to login.

Messages from the SegAPASS development team

Look for messages about planned version releases, data updates, and/or fixes to the SeqAPASS tool.
These will occasionally be displayed below the SegAPASS banner when the development team has
information to share with SegAPASS users.

New to SeqAPASS Version 8.0 (See user guu:le for more details)
= In addition fo all of the streamlined and easy lo use for all users (Level 1-3), the newest version of SegAPASS incorporates the latest advances in protein structural comparisens across species (Level 4)
= Experts in protein structural biology can request Level 4 access fm protein structure generation and alignment to gather additional lines of evidence toward conservation
« SegAPASS can be used fo generale both full and d in-specific protein for ali in Level 4 to gather additional lines of evidence toward conservation
« This includes the conversion of aligned sequences from Level 2 to FASTA format for generating protein structures
» The iCn3D tool has been infegrated into Level 4 results to visualize protein structures and allows for alignment and superposition analyses

Log In to SeqAPASS Version 8.0
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SegAPASS Home Tab

The “Home” tab indicates who is logged in to the tool (right-hand of the screen) and contains links to
obtain information about the SeqAPASS tool (About SeqAPASS), including contact information for
support and references to published articles describing the SegAPASS tool and its applications. Other
relevant references to databases and tools are also referenced. A link to the SeqAPASS User Guide can
also be found on this page. To Submit a Comment/Question click on the “Submit Comment/Question”
link to email the developer. The “Log out” icon in upper right-hand corner of screen can be clicked at any
time to log out. “Information” buttons are present throughout SeqAPASS to give the user additional
information or instruction regarding features and functionality of the tool. “Exit” buttons are also present
by each external (non-EPA) link that takes the user to a page NOT maintained by the EPA.

Homel| Request SeqAPASS Ru CQAPASS RunStatus | View SeQAPASS Report

I Wolcome (0 SeQAPASS Version 8.0 Logged in as: Ryan Staub

SeqAPASS Home

Ncal) or 3 proten involved in an assay where & test spacies

acids

Advanced Users of SeqAPASS Level 4

The Level 4 evaluaion is intended for advanced users only and generates protein structural madess to peror structural aignments for an aGAONal ine of evidence of coNservalion Such resulls Can aiso be exported for More advanced bioinfomMalics apProAches Iike molecular docking, VItLal SCreening, of MoRCUIAr yNBMC SIMUANONS
Want to learn more?

Please feel fr2e 10 reach out the SeqAPASS team with any questions of 10 raquest training SegAPASS SU0RONEE03,00Y

Presentations:

tions to Challenges in Ecotoxicology

v=STAEUW. d9mi

Request SegAPASS Run Tab

Clicking the “Request SeqAPASS Run” tab opens a page to enter the query information necessary for a
SeqAPASS run. Each section of the “Request SeqAPASS Run” will be described below:

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SeqAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings

Request Level 1 SeqAPASS Run Version 8.0 Logged in as: Ryan Staub
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Identify a Protein Target

SeqAPASS is designed to predict cross species chemical susceptibility. Protein targets are often decided
based on chemical, adverse outcome pathway (AOP), or high-throughput screening (HTS) assay target.
Resources have been provided, as links, to aid the user in searching for appropriate protein targets and can
be accessed by selecting the drop-downs found in the “Identify a Protein Target” box.

Identify a Protein Target

SeqAPASS is designed to predict cross species chemical susceptibility based on a protein molecular target. The following resources have been identified to guide the user to an appropriate protein target based on the
chemical, adverse outcome pathway (AOP), or high-throughput screening (HTS) assay target of interest. Click the help buttons below for descriptions of how to find relevant protein target information from these
resources.

All links will open in a new tab.

The following links exit the site JEXIT

Pharmaceutical protein targets:

hitps://www. drugbank ca Li ]
i ]

hitp:/db.idrblab.net/ttd/ i ]
Pesticides and other chemical protein targets:

hitp:/www.13db.ca i)
AOP chemical initiators:

https://aopwiki.org [ ]
ToxCast HTS results by chemical:

https://comptox.epa.govidashboard (]

Select Search

There are two options for entering query information: “By Species” or “By Accession” (See radio buttons
to the right of “Select Search™). Selecting “By Species” will allow the user to enter text and select from a
dropdown list of species and then select a protein from any sequence available for that species in the
NCBI protein database. Selecting “By Accession” allows the user to enter a NCBI protein accession.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Reguest SeqgAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings

Request Level 1 SeqAPASS Run Version 8.0 Logged in as: Ryan Staub

Identify a Protein Target

Compare Primary Amino Acid Sequences o

® By Species
Select Search:
By Accession
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Query “By Species”

Type the name of the query species of interest in the “Query Species Search” text box. The species
common name, scientific name, or Taxid (ID number derived from the NCBI taxonomy database) may be
typed into the search bar. This is the species you would like to compare all other species to. The search
bar has an auto-complete function and will generate a list of species with corresponding Taxid. When text
is typed into the search bar, the auto-complete function queries the database in the order of “starts with”
then “contains.” If an integer is typed in the search bar the auto-complete function queries the database in
the order of “Taxid”, “starts with”, then “contains.”

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) Log out

Home Request SegAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings
| Request Level 1 SeqAPASS Run Version 8.0 Logged in as: Ryan Staub ‘
Identify a Protein Target 2
Compare Primary Amino Acid Sequences o

® ByS es.

Select Search

Query Species Selection o

Query Species Search:  homo sap

Add Query Species Homo saplens (Taxid:9606) &

Q s Homo sapiens environmental sample (Taxid:2665953) I
uery Species:
Y Sp Homo sapiens Linnaeus, 1758 (Taxid:9606)

Homo sapiens neanderthalensis (Taxid:63221)
Homo sapiens neanderthalensis King, 1864 (Taxid:63221)
Homo sapiens ssp. 'Denisova’ (Taxid:741158)

Homo sapiens ssp. Denisova (Taxid:741158) v

Note: The user can also use the NCBI taxonomy database to identify query species using the NCBI link
on the right-hand side of the “Add Query Species” button.

Select species of interest by clicking on the name in the drop-down box. Once species is selected, click
“Add Query Species” button. This advances the species of interest to the “Query Species” box and fills
the “Query Proteins” box with all available protein sequences for that species from the NCBI protein
database (although the box only displays the initial 200 proteins/species based on lowest numerical
accession number). The protein list includes the protein NCBI accession, protein hame, and species
scientific name.

Query Species Selection 1]

Query Species Search:
Add Query Species | NCBI Taxonomy Datsbase (JEXIT

U=l Homo sapiens (Taxid:9606)

Query Protein Selection L]
Query Protein Search:

Filter Protein MCBI Protein Database JEXIT

Query Proteins: [NP_000005.3] alpha-2-macroglobulin isoform a precursor a
[NP_000006.2] arylamine N-acetyltransferase 2 .
[NP_000007.1] medium-chain specific acyl-CoA dehydrogenase, mitochondrial isofi
[NP_000008.1] short-chain specific acyl-CoA dehydrogenase, mitochondrial isoform

[NP_000009.1] very long-chain specific acyl-CoA dehydrogenase, mitochondrial isow
L] >

Add Selected Pratainis)
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To filter the query protein list, type the query protein name or partial name in the “Query Protein Search”
box and click the “Filter Protein” button. This action will filter the protein list in the “Query Proteins” box
to only display proteins that contain the user defined text (this search query does not contain an autofill
feature due to the filter feature). Proteins will be listed in alphabetical order based on NCBI accession
Example: typing “estrogen” retrieves all proteins that contain the word “estrogen” in the protein name
(the user can scroll to identify proteins of interest).

Query Protein Selection

Query Protein Search:  estrogen

Filter Protein NCBI Protein Database [EXIT

CUCYRMECUESIE [NP_000116.2] estrogen receptor isoform 1
[NP_001030331.1] early estrogen-induced gene 1 protein isoform a
[NP_001035055.1] G-protein coupled estrogen receptor 1
[NP_001035365.1] estrogen receptor beta isoform 2
[NP_001091671.1] G-protein coupled estrogen receptor 1 5
4 G

- >

v

Add Selected Protein(s)

Note: To explore details associated with a protein of interest, click the “NCBI Protein Database” link to
the right of the “Filter Protein” button to open NCBI proteins database (See SeQAPASS Documentation
section of user guide for details about searching for query proteins using NCBI database).

Highlight the protein or proteins of interest in the “Query Proteins” box and click “Add Selected
Protein(s)” button. This moves the protein(s) of interest to the “Final Query Protein(s)” box. To remove
proteins from the “Final Query Protein(s)”” box highlight those to be removed and click the “Remove
Selected Protein(s)” button. Select “Remove All Proteins” to discard all proteins from “Final Query
Protein(s)” box. The clear button removes all information previously entered on the “Request SeqAPASS
Run” page.

Query Protein Selection

Query Protein Search:  estrogen

Filter Protein NCBI Protein Database [EXIT

(CUCVALCICLESNE [NP_000116.2] estrogen receptor isoform 1
[NP_001030331.1] early estrogen-induced gene 1 protein isoform a
[NP_001035365.1] estrogen receptor beta isoform 2
B [NP_001091671.1] G-protein coupled estrogen receptor 1 o
4 G »

a
0

Add Selected Protein(s)

SeqAPASS Submission

Final Query Protein(s)  [NP_000116.2] estrogen receptor isoform 1
[NP_001035055.1] G-protein coupled estrogen receptor 1
[NP_001091671.1] G-protein coupled estrogen receptor 1

Remove Selected Protein(s) Remove All Proteins

Request Run Clear
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Once the user identifies the protein(s) to be queried, select “Request Run.” A message will briefly appear
in upper right-hand corner of the screen for 10 seconds to alert the user of the request status.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) @ Success
Submitted NP_000116.2:
existing

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

Request Level 1 SeqAPASS Run Version 8.0 Success
Submitted

NP_001035055.1:
submitted

Identify a Protein Target

Compare Primary Amino Acid Sequences 1]

® By Species

rch:
Select Search By Accession

Multiple proteins can be added to the final list for multiple SeqAPASS runs. If another query species is
desired, return to “Query Species Search” to select the next species. Follow the process described above
for selecting the proteins associated with this species. The proteins populated in the “Query Proteins” box
will always be associated with the species highlighted in the “Query Species” box.

Note: In the current version of SegAPASS, PLEASE do not request more than 10 query proteins at a
time to avoid longer wait times for the completion of a run.

Query Species Selection o

Query Species Search:

Add Query Species NCBI Taxonomy Database JEXIT

(SRR EVESIIR oS taurus (Taxid:9913)

Homo sapiens (Taxid:9606)

Query Protein Selection L
Query Protein Search:
_ Filter Protein NCBI Protein Database [EXIT
Query Proteins: [NP_001001133.2] protein argonaute-3 -
[NP_001001134.1] solute carrier organic anion transporter family member 3A1 b

[NP:001001135.2] collagen alpha-1(lIl) chain isoform 1 preproprotein
[NP_001001136.2] hepatoma-derived growth factor-like protein 1
[NP_001001137.1] UAPS6-interacting factor =

4 »

Add Selected Protein(s)

Note: A user may check the progress of the run by clicking on the “SeqAPASS Run Status” tab. (See
SegAPASS Run Status section of the user guide for more information)

10
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Query “By Accession”

Users familiar with the NCBI database can utilize NCBI protein accessions (e.g., NP_000116.2) to query
the SeqAPASS tool. This is done by selecting the “By Accession” radio button to the right of the “Select
Search” text on the “Request SeqAPASS Run” page.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

Request Level 1 SeqAPASS Run Version 8.0 Logged in as: Ryan Staub

Identify a Protein Target

Compare Primary Amino Acid Sequences o

By Species

Select Search:
@ By Accession

Upon selecting the “By Accession” radio button, a new query page will be displayed. Type the NCBI
protein accession (e.g., NP_000116.2) for the protein of interest (this Accession comes from the NCBI
protein database; See “SeqAPASS Documentation” for details) in the “NCBI Protein Accession” box. If
desired, more than one NCBI Accession may be entered into the “NCBI Protein Accession” box by
clicking the enter key after each additional NCBI Accession entry.

Upon clicking the “NCBI Protein Accession” text box, a pop-up message will appear in the middle of the
text box, to provide an example for the proper format of Accessions to be entered.

SeqAPASS Submission o

NCEBI Protein Database [EXIT:
NCBI Protein Accession:

Request Run Clear

Note: To avoid longer wait times for the completion of a run, in the current version of SegAPASS, please
do not request more than 10 NCBI Accessions at a time.

11
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Home Request SeqAPASS Run SeqAPASS Run Status View SegAPASS Reports Settings
| Regquest Level 1 SeqAPASS Run Version 8.0 Logged in as: Ryan Staub ‘

Identify a Protein Target >
Compare Primary Aminc Acid Sequences o

By Species

Select Search: )

® By Accession
SeqAPASS Submission L
NCBI Protein Database [JEXIT

NCBI Protein Accession:  NP_000116.2

Request Run Glear

After the NCBI accession(s) of interest have been typed in the “NCBI Protein Accession” box, click the
“Request Run” button. To remove proteins from the “NCBI Protein Accession” box click the “Clear”
button. A message will briefly appear in the upper right-hand corner of the screen to alert the user of their
run request status.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) @ Success
Submitted NP_000116.2:
existing

Home Request SeqAPASS Run SeqAPASS Run Status View SegAPASS Reports Settings

Request Level 1 SeqAPASS Run Version 8.0 Success

Submitted
NP_001035055.1:

submitted

Identify a Protein Target

Compare Primary Amino Acid Sequences o

Select Search:

Note: All NCBI Accessions can include the version number (one digit after the decimal place, e.g.,
NP_000116.2). Otherwise, if the version is not included, the most recent version of the accession will be
queried automatically.

SeqAPASS Run Status

Level 1 SeqAPASS (primary amino acid sequence comparisons) status is displayed as the default. The
Accession in the column “Level 1 Query Accession” is that selected and queried by the user. For a query
to finish it must display “complete” in the BLASTp column, 100% in the “Common Domains” column,
and 100% in the “Ortholog Candidate” column. The “Common Domains” column displays the %
completion for running Reverse Position Specific (RPS)-BLAST (Default E-value of <0.01) on the
Accessions from the Level 1 Full Report. RPS-BLAST, and therefore “Common Domains” status, will
take the longest to complete. The “Ortholog Candidate” column displays the % completion for running a
reciprocal best hit BLAST evaluation for each hit sequence. The status for the “BLASTp” column is
described as “started,” “analyzing,” or “complete.” If the user’s successfully submitted query has entered
the run queue, the position of the submitted query in the queue will be indicated in the column (e.g., 2" in
gueue). The “Common Domains” and “Ortholog Candidate” columns will also describe the position of
the user’s submitted query in the run queue. Once the run has begun processing, the % completed for
RPS-BLAST or reciprocal best hit BLAST, respectively, will be displayed. Please see example below:

12
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Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) Log out
Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings
| SeqAPASS Run Status Version 8.0 Logged in as: Ryan Staub |

® Level 1 Status
Level 2 Status
Level 3 Status

Level 4 Status

SeqAPASS
Runld &

3692
3692
3691
3690
3689
3688
3688
3687
3686
3685

Data Version

Refresh Data

User &

Staub. Ryan@epa.gov
Staub Ryan@epa gov

lalon jov

Staub Ryan@epa gov
lalone.carlie@epa gov

Level 1 Query
Accession ¢

NP_000116.2
NP_001035055.1
XP_044242365 1
NP_001267544 1
NP_001278332.1

AEETT105.1

APO40848 1

NP_001062 1

AET09964.1
NP_001277530.1

(1 of 582)

BLASTp ¢

complete
started
complete
complete
complete
complete
complete
complete
complete
complete

SeqAPASS Level 1 Run Status

Search: Enter keyword

Common
Domains 2

100%
2nd in queue
100%
100%
100%
100%
100%
100%
100%
100%

Ortholog
Candidate &

100%
1stin queve
100%
100%
100%
100%
100%
100%
100%
100%

Sl1]2]3(4)|5]|6|7|8[9[108 |

Start Date &
20240904 10:13.:39
202409 04 10:113:39
2024 08 26 104553
2024 08 21 10:01:57
202408 21 09.5913
202408 08 142536
202408 09 142536
20240809 142424
2024 08 09 11.08.17
2024 08 07 16:12.40

Date Completed ¢
202409 04 10:13:39
Not Finished
2024 08 26 114221
2024 08 21 10:40:09
2024 08 21 105319

20240809 17

2024 08 08 16:5421
2024 08 09 17:06:36
20240809 13:15:51
2024 0807 19:26:25

—
10~ Download Table: © * ==

SeqAPASS Run Duration &

1 seconds

2 hour(s) 42 minute(s) 12 second(s)

2 haur(s) 9 minute(s) 34 second(s)
3 hour(s) 13 minute(s) 45 second(s)

The user can view the status of requested SeqAPASS runs. Each Run is assigned a unique “SeqgAPASS
Run 1d.” A Run is considered a query that was requested either individually or as a batch in the “Request
SeqAPASS Run” tab. The user can view run start and end dates/times, and the duration of the run. (See
Search, View, and Download Data Tables section of user guide for more information). The “Data
Version” column indicates which version of NCBI data is being used (See “About” page for details on
Data Versions)

The user is also able to view the status of Level 2 (Functional domain(s)), Level 3 (individual amino acid
residue alignments), and Level 4 (FASTA, I-TASSER, and TM-align results).

View Level 2 Status by selecting the radio button. Also, while viewing the page, the user can click the
“Refresh Data” button to refresh the data. “Level 1 Query Accession” column displays the NCBI
accession selected and queried by the user. Please see below:
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Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Run Status Version 8.0 Logged in as: Ryan Staub
Level 1 Status
® Level 2 Status S
Refiesh Data
Level 3 Status —_
Level 4 Status
SeqAPASS Level 2 Run Status
Search: Enter keyword
e A k) User ¢ fLawsi ) Cunry NCBI Accession ¢ Domain Type ¢ BLASTp ¢ Start Date & Date Completed ¢ SeqAPASS Run Duration
5966 8 Staub Ryan@epa gov NP_00D116:2 NP_000116 2 NR_DBD_TR compete 2024 08 27 120212 2024 08 27 12-16:58 14 minute(s) 46 second(s)
5965 8 lalone carlie@epagov  XP_044242365 1 XP_044242365 1 NR_LBD_ER camplete 2024 08 27 095431 2024 0827 10:1113 16 minute(s) 42 secand(s)
5964 8 lalone carlie@epagoy  XP_081383900.1 XP_061383900.1 PLN03237 complete 20240823 150431 2024 08 23 15.04.38 5 seconds
5963 8 lalonecarle@epagoy  NP_001278332.1 NP_001278332.1 Transthyretin complete 202408 22 100353 2024 0822 101954 18 minutefs) 1 second(s)
o062 8 lalone carlie@epagov  NP_001278332 1 NP_DD1278332 1 Transthyretin ke complete 2004 08 22 100339 2004 08 22 101954 16 minute(s) 15 second(s)
5661 [ lalone carle@epagov  NP_001267544 1 NP_DD1267544 1 ™F complete 202408 22 100047 2024 08 22 100214 1 minute(s) 27 sscond(s)
6660 8 lalone carlie@epa gov NP_001267544 1 NP_001267544 1 TNF complete 2024 08 22 10.00 40 2024 08 22100214 1 minute(s) 34 second(s)
5959 8 lalone carlie@epagoy  NP_001278332.1 NP_001278332.1 TLP_Transthyretn  complete 20240821 133128 20240821 13.45.15 13 minute(s) 49 second(s)
5958 8 Ialane carle@epa gov AEET7105.1 AEETT105.1 856 complete 20240821 093325 2024 08 21 094324 9 minute(s) 59 second(s)
0957 8 Staub Ryan@epa.gov AEETT05.1 AEETT405 1 PLNOD122 complete 2004 08 12 161633 2004 0812 162546 9 minute(s) 13 second(s)
< »

(1of147) - - 123 45678910 = = 10~ Download Table: +* =4

View Level 3 Status by selecting the radio button. “Level 1 Query Accession” column displays the NCBI
accession selected and queried by the user. The “Job Name” is the user defined name chosen to describe
the Level 3 alignment. Also, while viewing the page, the user can click the “Refresh Data” button to
refresh the data. Please see below:

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SeqAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings

SegAPASS Run Status Version 8.0 Logged in as: Ryan Staub

Level 1 Status

Level 2 Status

Refresh Data
® Level 3 Status
Level 4 Status
SeqAPASS Level 3 Run Status
Search: Enter keyword
SAaAPASS ek User & Job Name & Lavel 1 Suscy Template Accession ¢ COBALT & Start Date ¢ Date Completed ¢ SeqAPASS Run Duration &
284 8 |alone carhef@epa gov Test_Amphitia_CL_8_27 XP_0442423651 NP_000116.2 complete: 2024 0827100124 2024 08 27 10:04.37 3 minute(s) 13 second(s)
2840 8 lalone carlie@epa gov | GL_Test_Mammalia 8 2 XP_044242365.1 NP_000116.2 complete 20240827 0956:33 2024 0827 100953 11 minute(s) 20 secondis)
289 8 lalone.carie@epagoy | CL_Test_Amphibia NP_001278332 1 NP_D01278332.1 complete 2024 0822 10:10:20 2024 08 22 10:10:30 10 seconds
2838 8 lalone carie@epagov | CL_Test Actinopleri  NP_DD1278332 1 NP_001278332 1 complete 20240822 10:09:40 2024 08 22 10:11:13 1 minute(s) 33 seconds)
2837 8 lalone. carlie@epa gov Test_CL_Amphibia AEETT105.1 AEETT1051 complete 2024 0821 09.41:45 202408 21 09:41:57 12 seconds
5% 8 lalone.carbe@epagov | Tes_GL_Magnoliopsida  AEETT105.1 AEETTI05 1 complete 2024 0821094017 2024 0821 09.4240 2 minute(s) 23 secondls)
2835 8 Staub Ryan@epagov  RS_TEST_Actinapter 0184731 0184731 compicte 20240809 110145 2024 08 09 110557 4 minutefs) 12 secondls)
2833 8 lalone carie@epagov | CL Test Crocodyba  NP_DD1277530.1 NP_D01277530 1 compiete 2024 0808 1150:02 2024 08 08 11:5005 3 seconds
2832 8 lalone. carlie@epa gov CL_Test_Amphibia NP_001277530 1 NP_001277530.1 complete 2024 08 08 11.43:02 2024 08 08 11:43:11 9 seconds
2831 8 lalone carbe@epagor | CL_TEST Acinopteri  NP_0D1277530.1 NP_001277530.1 complete 2024 08,08 11.21:64 2024 08 08 11:23.03 1 minute(s) 9 secondis)
< »
B e
(1 0f175) “ = 1234|567 8910 = = 10v Download Table: “* =

View Level 4 Status by selecting the radio button. “Level 1 Query Accession” column displays the NCBI
accession selected and queried by the user. The “Job Name” is the user defined name chosen to describe
the Level 4 FASTA Prioritization. While viewing this page the user may click the “Refresh Data” button
to refresh the data. This page will display the status of each component of the Level 4 jobs from FASTA,
I-TASSER, and TM-align.
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Level 1 Status

Level 2 Status —_
Refresh Data

Level 3 Status ———

® Level 4 Status

SeqAPASS Level 4 Run Status
I-TASSER Status

Searchs Enter keyword

I-TASSER:

Level 1 Query FASTA: #

SCAAPRSS  DataVersion User Job Name AR Status FASTA: Date Completed  [ANIALE, FARSJ"AS LTASSER: Start Date. LTASSER: Date Completed LTASSER: Duration
62 8 lalone.carie@epa.gov | Test_CL_DomainClear §  XP_044242365.1  FASTAS complete 2024 0903 09:31:45 602 0 Not Started
61 8 lalone carie@epa.gov  Test_CL_clear_3 XP_044242365.1  FASTAS complete 2024 0903 09:33:05 553 0 Not Started
50 8 Steub. Ryan@epa.gov Test_Name_t NP_D00116.2 FASTAS complete 202408 30 11:31:52 550 [ Not Started
59 8 Steun.Ryan@epa.gov Testing NP_000116:2 FASTAS complete 202408 30 11:31:12 550 0 Not Started
58 8 StaubRyan@epagov | Ryan_Name_Test NP_0D00116.2 FASTAS complete 2024 08 29 10:36:36 586 0 Not Started
57 8 SteubRyan@epagov | Name_Test_RS_8_27 NP_000116:2 FASTAS complete 20240827 11:22:14 801 [ Not Started - -
56 8 Ialone.carlie@epa.gov Test_CL_8 a7 XP_0442423651  I-TASSER complete 20240827 10:03:25 553 3 20240827 11:08:34 202408 29 23:4454 2 day(s) 12 nour(s) 36 minute(s) 20 second(s)
55 8 Schumann Peter@epa.g  TEST_PS_8232¢ NP_000116.2 FASTAS complete 202408 23 13:23:25 601 0 Not Started - -
54 8 SteubRyan@epagov  Ryan_Test L2 8 23 NP_000116:2 FASTAS complete 202408 23 10:03:15 801 [ Not Started - -
53 8 lalone.carie@epa.gov  CL_Test_Domain XP_061383900.1  I-TASSER complete 2024 08 07 15:24:50 19 3 2024 0808 01:50:25 2024 08 08 20:50:49 19 nour(s) 0 minutes) 24 second(s)
s
(10f6) < <« 1.2 3 456 = = 10~ DownloadTable: © =%
TM-align Status
Search: Enter keyword
TmalignRund ~  Level 4Runld(s) - Data Version User Job Names(s) TM.align Query Accession  Query Accession Le  Status Start Date Date Completed Duration
El) 23,23,28,28 B lslone.carle@epagov L2 Test_CL 64,12 Test CL_ AHIMBE214.1 2 Complete 20240330 1220:14 202408 30 1220:44 -
2 23,23,28,28 ) lslone.carlie@epagov  L2_Test_CL_6_4,12_Test CL_ AHMBE214.1 2 Complete 20240830 12:18:14 202408 30 12:18:14
28 39,39 8 Staub.Ryan@epa gov RS_7_25,RS_7_25 4ZNT 39 Complete 20240827 14:11:24 20240827 14:11:24
7 23,23,28,28 8 lalone.carle@epagov L2 Test_CL 64,12 Test CL_ AHMBE214.1 % Complete 20240923 10:34:04 202408 23 10:34:04
% 23,23,28,28 2 lslone.carlie@epagov  L2_Test_CL_6_4,12_Test CL_ AHIMBE214.1 2 Complete 202408 23 103254 202408 23 1032554 -
2 52,52 8 Ialone.carlie@epa gov CL_Test, CL_Test 1521 52 Complete 20240819 10:12:19 202408 18 10:12:20 1 seconds
24 52,52 8 Ialone. carlie@epa gov CL_Test, CL_Test ADATIOZTM4 52 Complete 2024 09 19 10:05:38 202408 18 10:05:38 -
2 52,52 ) Ialone. carlie@epa gov CL_Test, CL_Test XP_061383900.1 52 Complete 2024 08 19.0958:35 2024 08 10 09:58:36. 1 seconds
2 52,52 8 Ialone. carlie@epa gov CL_Test, CL_Test XP_061383900.1 52 Complete 2024 08 08 115352 202408 08 11:53:53 1 seconds
21 45,45 8 BugleniczDylan@epa.gov  Dylan_Test 2, Dylan_Test 2 NP_776392.1 49 Complete 2024 0805 16:07:00 2024 08 06 16:07:00 -
0,
(10f3) « « 1.2 3 » = 10v Download Table: <" ==

To return to previous tabs click on “Home,” “Request SeqAPASS Run,” or “SeqAPASS Run Status”
tabs.

View SeqAPASS Reports Tab

The “View SeqAPASS Reports” tab provides a table of completed SegAPASS runs. From this page the
user can choose to either “View Report” or “Save Report(s).”

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SeqAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Reports Version 8.0 Logged in as: Ryan Staub

<Partial Protein Sequence Request Selected Report Refresh Available Reports

* View Report
Save Repori(s)

The completed runs, by default, are listed in the order in which they were completed, with the most recent
runs at the top. The table includes information for each run, such as SeqAPASS Run ID (unique for every
run regardless of if it is the same protein/species combination ran twice), Data Version, Ortholog Count
(number of orthologs detected from the aligned hit sequences in Level 1; see Detailed Documentation
page 79), NCBI Accession, Query Protein Name, taxonomy information for the query species, and the
date/time of run completion.

While viewing the page, the user can click the “Refresh Available Reports” button to refresh the table
with additional completed runs. Partial protein sequences are highlighted in yellow as illustrated in the
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example below. (See Search, View, and Download Data Tables section of user guide for more
information).

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) Log out

Home Request SeqAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings

| SeqAPASS Reports Version 8.0 Logged in as: Ryan Staub ‘

~ Partial Protein Sequence Request Selected Report Refresh Avadable Reports

® View Report
Save Repori(s)

Available Reports

Search: Enter keyword

SeqAPASS DataVersion  Ortholog Count Level 1 Query NCBI

R = e Query Protein Name ¢ Taxonomy ID Query Species Name ¢ Query Common Name ¢
3662 8 846 NP_000116.2 &strogen recaptor isoform 1 9606 Homo sapiens Human
2891 8 1044 XP_044242965.1 estrogen receptor 9844 Ursus arctos Brown bear
3650 8 449 NP_DD1267544 1 tumor necrosis factor 9738 Tursiops truncatus Common bottlenose dolphin
889 8 862 NP_001278332 1 transthyretin precursor 9103 Weleagris gallopave Turkey
3888 8 1 AEETT106.1 Proten phosphatase 2A regulatory B subunit family protein 3702 Arabidopsis thaliana Thale cress
3688 8 0 APO40848 1 PsbA, partial 83036 Poaannua Bluegrass
887 8 2 NP_001062.1 thymidylate synthase tsoform 1 9606 Homa sapiens Human
3886 8 412 AETO09964.1 ryanadine receptor 51655 Plutella sylostella Diamendback moth
2685 8 874 NP_D01277530 1 transthyretin precursor 9694 Panthera tigris Tiger
3684 8 1476 0184731 RecName: Full=Ecdysons receptor; AltName: Full=20-hydroxy-¢ 102 Heliothis virescens. Tobacco budworm
« »

(10f419) =~ =~ 1.2 3456 780/10 = = 10 Download Table:* =

View Report

To select a completed run and view Level 1 data, select the corresponding radio button in the first column
of the table and click “Request Selected Report.” This will open the Level 1 page to view the Level 1 data
and to set up queries for Level 2, Level 3, and Level 4.

Note: The user MUST select a radio button PRIOR to clicking “Request Selected Report.” If the user
fails to select a radio button and clicks “Request Selected Report” a Spinning Wheel will appear and
disappear, and no completed run will be opened. Further, there is no pop-up message indicating that the
user did not select a radio button.

‘Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SegAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Reports Version 8.0 Logged in as: Ryan Staub

# Partial Protein Sequence Regquest Selecied Report Refresh Available Reports

& View Report
Save Report(s)

Available Reports

Search: Enter keyword

’R'fm"‘f;‘f’ Data version °“"“'°§ o ';'e":",‘,:i:'g Query Protein Name ¢ Mo:‘u‘fy}m . Query Species Name ¢ Query Common Name ¢
I O 7 Ty z
891 8 1044 XP_044242385.1 estrogen receplor 9644 Ursus arctos Brown bear
690 8 a9 NP_001267544 1 tumor necrosis factor 738 Tursiops runcatus Commen bottienose dolphin
689 8 862 NP_001278332 1 transthyretn precursor 8108 Meseagrs gallopavo Turkey
683 8 1 AEET7105.1 Protein phosphatase 2A regulatory B suburt family protein 3702 Arabidopsis thaliana Thate cress
888 ] 0 APO40B4B.1 PebA, partial 92036 Poaannua Blusgrass
3667 8 23 NP_001062.1 thymidylate synthase isoform 1 606 Homo sapiens Human
3686 8 412 AET09964 1 ryanodne receptor 51855 Plutella xylostella Diamondback math
3685 8 874 NP_001277530.1 transihyretin precursor 9604 Panthera tigris Tiger
3684 ] 1476 0184731 RecName: Full=Ecdysone receptor; AliName: Full=20-hydraxy-¢ 7102 Heliothis virescens Tobacco budworm
4 »

(1of419) = ~ 12345678910 = = 10~ Download Table:* =
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Save Report(s)

To download completed Level 1, 2, and3 data, select the “Save Report(s)” radio button. Upon doing so
the user can select which accession(s) to download by clicking the checkbox in the first column of the
table associated with desired accession and click “Save Selected Report(s).”

Home Request SegAPASS Run SegAPASS Run Status View SegAPASS Reports Settings

‘ SeqAPASS Reports Version 8.0 Logged in as: Ryan Staub

~ Partial Protein Sequence Save Selected Report(s) Refresh Available Reports

View Report
# Save Report(s)

Available Reports

Search: Enter keyword

e APASE i e Crticloy Coust Lovl, . Quary Query Protsin Name ¢ m‘,:‘:ﬂ E Query Species Name & Query Common Name =

o e S T
3650 a s NP_DD1267544 1 tumor necrosis factor o738 Tursiops truncatus Comman botlenase delphin
3669 8 862 NP_001278332 1 ransthyretin precursor 9103 Meleagris gallopava Turkey

O a AEETT05.1 Protein phosphatase 2A regulalory B subunit family protein | Adboopssthalana | Taecess | |
3688 8 0 APO40848 1 PsbA, partial 93036 Poa annua Blusgrass
387 8 ) NP_001062.1 thymidylate synthase iscform 1 9608 Homa sapiens Human

O a T — e
3685 8 874 NP_001277630.1 iransthyretin precursor %694 Panthera tigris Tiger
3604 8 1476 0184731 Rechame: Full=Ecdysone recepior, AliName: Ful=20-hydroxy-¢ 7102 Heliothis virescens Tobacco budworm

O : — T S T

»
(1of419) =« = 12/ 3|4 56 7 8|lo/10 ~|~| 10+

A WinZip file will be created for all the selected Reports.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

@ savehs X
Home Request SegAPASS Run SegAPASS Run Status
SegAPASS Reports. € I <« Covi.. » Update... v &) 2 Search Updated Visualizations Logged in as: Maxwell Botz
Organize + New folder = - Q
i | S
~ Partial Protein Sequence ety Name Status Daty
N = ~ M ThisPC
View Report 2. Updated Level 3 Vis.zip ® 8/
# Save Reportis) > @l Desktop
| > | Documents |
I > Downloads I
| > (@ Music I
s;::mzs Data h:rsiun Orﬂm\ug Count I'.“e:fﬂ;sg:e;y s P Pt bCummnn —
2417 7 o XP_029520628.1 Fathesd minnow

> Videos

142
I N T BT
2408 7 419 FO4150.1 5 5 OSDisk (C:)

~ Hide Folders Cancel
YP_00D027214.1

. S »

O s -
> mm Data (WAAVORI
2401 7 127 NP_001252.4 Human
2413 7 225 MP_001296002.1 Diamandback moth
2 7 2792521 2 ce =
u— R Save astype: WinZip File (".zip) gy ormmon water fleas -
2208 7 az XP_032784865.2 omman water flzas
2208 7 s11 XP_0227801832 omman water flzas
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A pop-up seqapass.zip file should appear with data files for each selected report. The naming convention
is the NCBI Protein Accession and the Data Version (e.g., AAG31441.2_v6).

A B B B = |seqapass- WinZip

Files >
Recent Zip Files
<y seqapasszip
~y segapass-lazip
=y segapass-2:ip
Places
L, Favorites
i
| Libraries

| Computer
A 282 GB free of 464 GB

t.“. Network

Unzip/Share Edit  Backup  Tools Settings  View

seqapass.zip

AAG31441.2 w2
Type: Folder

AAK85198.1 v2
Type: Folder

AAQO3208.1 v2
Type Folder

ACD44939.1 v2
Type: Folder

CAA10110.1.v2
Type: Folder

NP_001267576.1_v2
Type Folder

P68279.2_v2
Type: Folder

[ 7 itemis)

Help  Upgrade

Date modified: 5/17/2017 8:58 AM

Date modified: 5/17/2017 8:58 AM

Date modified: 5/17/2017 8:58 AM

Date modified: 5/17/2017 8:58 AM

Date modified: 5/17/2017 8:58 AM

Date modified: 5/17/2017 8:58 AM

Date modified: 5/17/2017 8:58 AM

Zip File: 44 item(s), 1.30 MB

E=S BOR 5|

@

Actions
Unzip All Files

Unzip to:
B Waaade. seqapass

Convert & Protect Files
When adding files to this zip:

ﬂ Encrypt | |
B Comvert to POF 0ff [
[ Resize Photos | |
X watermark ]
Save or Share Zip

B e

¥ Email

m

By clicking on one of the Reports for a Protein Accession_version, all available files for each Level of the

SeqAPASS evaluation are available.

Note: This download includes default settings only. If susceptiblity cut-off or any defaults were
manipulated on Level 1 or 2 pages they will NOT be downloaded here and can ONLY be downloaded
directly from the Level 1 or Level 2 page where the setting was manipulated by the user. Also, data

visualizations can ONLY be downloaded from the Level 1 and 2 pages. They DO NOT populate in the zip

file folders.

4 B B B = |seqapass-2- WinZip

Files >
Recent Zip Files

—v - segapass-2.zip

—v - seqapass-Lzip

= segapasszip
Places

Favorites
\
"4 Libraries

f.l-‘ Computer

82 GB free of 464 GB

‘,‘l‘;- Network

Unzip/share  Edit  Backup  Tools  Settings  View

AAB53939.1

seqapass-2.zip
LevellReports
Type: Folder

Level2Reports
Type: Folder

Level3Reports
Type: Folder

[ 3item(s)

Help  Upgrade

V2

Date modified: 5/17/2017 9:03 AM

Date modified: 5/17/2017 9:03 AM

Date modified: 5/17/2017 9:03 AM

[E=E o =)

Actions

Unzip Selected Files

Unzip to: X
Bb ‘oo \seqapass 2

Convert & Protect Files
When adding files to this zip:

& Encrypt | |
B convert to poF o [
[l Resize Photos | |
X watermark | |
Save or Share Zip

B saeas..

" Email

Zip File: 78 item(s), 1.88 MB

w

By selecting “Level1Reports”, both full and primary reports are available as csv files as well as a graphic
of the density plot for determining the susceptibility cut-off.
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Files

Recent Zip Files

v seqapass-Zzip

— " seqapass-lzip

segapass.zip

Places

Favorites

| Libraries

puter
GB free of 464 GB

@; Network

2 B B W = |seqapass-2- WinZip

Backup  Tools  Seftings  View  Help  Upgrade

* ©

ﬂ Type: Micreseft Excel Comma Separated Values File Size: 167 KB & 448 KB
AAB53939.1_Full_v2_cutoff.png Date modified: 5/17/2017 9:03 AM
Type: PNG Image Size: 16.0 KB + 146 KB
AAB53939.1 Primary_v2.csv Date modified: 5/17/2017 9:03 AM

ﬂ Type: Micreseft Excel Comma Separated Values File Size: 105 KB & 263 KB
AABS3939.1_Primary_v2_cutoff.png Date modified: 5/17/2017 %:03 AM
Type: PNG Image Size: 161 KB = 147 KB

[] 4 item(s) Zip File: 78 item(s), 1.88 MB

LevellReports

seqapass-2.zip » AABS3939.1 2

AAB53939.1_Full_v2.csv Date modified: 5/17/2017 3:03 AM

[E=S =R e

@

Actions

Unzip Selected Files

Unzip to:
= IV

qapass-2

Convert & Protect Files
When adding files to this zip:

ﬂ Encrypt | |

B, comverttoPOF

| |
[ Resize Photos B
X watermark B

Save or Share Zip

B saeas.

" Email

(]

By selecting “Level2Reports”, all completed domain comparisons will be available and named by NCBI

domain accession with the starting amino acid residue position for the domain (e.g., pfam00001(54)).

Files

Recent Zip Files

= seqapass-2zip
seqapass-Lzip
1

seqapasszip

Favorites

| Libraries
P-L: Computer

@‘: Network

382 GB free of 464 GB

2 BB B = |seqapass2 - WinZip

Unzip/Share Edit

Backup  Tools Settings ~ View  Help  Upgrade

* ©

pfam00001(54) Date modified: 5/17/2017 9:03 AM
L Type: Folder
pfam10320(54) Date modified: 5/17/2017 9:03 AM
/ Type: Folder
pfam13853(54) Date modified: 5/17/2017 9:03 AM
L Type: Folder
D 3 item(s) Zip File: 78 item(s), 1.88 MB

Level2Reports

seqapass-2.zip + AABS53039.1 v2

e o]

@

Actions

Unzip Selected Files

Convert & Protect Files
When adding files to this zip:

a Enerypt B
%_ Convert to PDF

| |
[V Resize Photos B
X watermark B

Save or Share Zip

B soeas.

¥4 Email

(]
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Upon selecting a domain file to view, both full and primary reports are available as csv files as well as a
graphic of the density plot for determining the susceptibility cut-off.

Sl B B B = | seqapass2- WinZip B8 Bl =
Unzip/Share Edit  Backup  Tools Settings  View Help  Upgrade @
Files > @ pfam00001(54) Actions
o seqapass-2.zip » AAB53939.1 v2 » Level2Reports ) )
Recent Zip Files Unzip Selected Files |+ |
2: seqapass-2.7ip pfam00001(54)_Full_v2.csv Date modified: 5/17/2017 9:03 AM Unzip to: -
u Type: Microsoft Excel Comma Separated Values File Size: 191 KB < 45.0 KB u WAaad...\seqapass-2
=] seqapass-1.zip 1 P y
=/ - aap! P pfam00001(54)_Full_v2_cutoff.png Date modified: 5/17/2017 9:03 AM .
Type: PNG Image Size: 184 KB 4 171KB Convert & Protect Files
= zip Whi dding files to thi 3
g | e pfam00001(54)_Primary_v2.csv Date modifiec: 5/17/2017 303 AM en adding hles to this zip:
2] Type: Microsoft Excel Comma Separated Values File Siz=: 162 KE  37.4 KE ﬂ Encrypt B
Places pfam00001(54)_Primary_v2_cutoff.png Date modified: 5/17/2017 9:03 AM % Convert to PDF B 1
Type: PNG Image Size: 184 KB 4 171KE J
(R [ Resize Photos | |
v X watermark B
i ‘ Libraries
= Save or Share Zip
| Computer
L 382 GE free of 464 GB E saveas. L
g 9
u Network M Email
D 4 item(s) Zip File: 78 item(s), 1.88 MB

By selecting “Level3Reports”, all user defined Level 3 alignments are available as csv.

Note: These csv files show the alignments across the entire sequence, not just those amino acid residues
selected by the user.

d | B b W = |seqapass-2 - WinZip =N E=H =)
Unzip/Share Edit Backup Tools Settings View Help Upgrade '!}"

Files Level3Reports Actions

seqapass-2.zip » AAB53939.1 v2

 ©

Recent Zip Files

E. .seqapass-Zzip 3 try(318)_v2.csv Date modified: 5/17/2017 9:03 AM ~ Unzip to:
ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 220 KB - 4.77 KB E \WAa.ad..\seqapass-2
g cre==ldr closer yet(310)_v2.csv Date modified: 5/17/2017 9:03 AM
ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 51.3 KB < 7.38 KB Convert & Protect Files
P zin Wh dding files to this zip:
- | e four(316)_v2.csv Date madified: 5/17/2017 9:03 AM SOERE SR
ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 286 KB & 4.98 KB & Encrypt .
P multi part test(313)_v2.csv Date modified: 5/17/2017 9:03 AM % Convert to PDF . 3
EEES ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 34.7 KB - 8.06 KB
R Phot:
L. Favorites multi_test with non canonicals(320)_v2.... Date modified: 5/17/2017 2:03 AM [ ResizE Fhotes B
i ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 318 KB - 7.05 KB _L Watermark .
iy ‘ Libraries not yet working(309)_v2.csv Date modified: 5/17/2017 9:03 AM
= ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 51.2 KB - 8.57 KB Save or Share Zip
E-L.‘ Computer repeat of 301(311)_v2.csv Date modified: 5/17/2017 9:03 AM E S
“e> 382 GB free of 464 GB ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 31.5 KB - 8.02 KB B
‘t Network should be 3(319) v2.csv Date modified: 5/17/2017 9:03 AM ol Bt
J ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 252 KB & 4.76 KB -
v -

[ 14 item(s)

Plake e difieds AT P T OLAD ARA

Zip File: 78 item(s), 1.88 MB

Unzip Selected Files
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Level 1: Primary Amino Acid Sequence Alignment

From the “View SeqAPASS Reports” tab, upon selecting a radio button and clicking “Request Selected
Report” the Level 1 data will be displayed.

The “Level 1 Query Protein Information” box contains the SeqAPASS Run ID, Query Accession,
Ortholog Count (# of hits identified as ortholog candidates to the query species protein sequence), NCBI
Data updates (“Protein and Taxonomy Data:” displays the date that NCBI databases were downloaded
and incorporated into the SeqAPASS database; “BLAST Version:” and “Software Version:” display the
versions being used by the SeqAPASS tool for the selected data), Query Species, and Query Protein.
Other information in this box will be described below.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) Log out

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Reports Version 8.0 Logged in as: Ryan Staub

Main Level 1

Level 1 Query Protein Information

Hit proteins are identified for the following query protein. Use the main button to go back to the SeqAPASS Reports list
SeqAPASS ID: 3692 Query Accession: NP_000116 2 (EXIT: Orthelog Count: 846 Protein and Taxonomy Data: 01/11/2023
piens BLAST Version: 2.15.0

Query Species:

Query Protein: n receptor isoform 1 Software Version: ;7.1
Susceptibility Cut-off z Level 2 0+ Level 4 0+
Primary Report Settings 0+ Level 3 0+ Refresh Level 4 Runs

Visualization Uik Refresh Level 2 and 3 Runs

The default table displayed at the bottom of the page is the “Primary Report”, which includes query
protein information in the first row below the column titles, followed by hit proteins whose sequences
aligned with the query protein. The hit proteins are ordered from the highest to lowest percent similarity
(Maximum percent similarity =100%). For each hit protein, Data version, NCBI Accession and species
information is provided including the ‘“Protein Count” which indicates the number of protein records per
species in the NCBI protein database, taxonomic information (See Primary Report Settings section
below in user guide for more detail on “Taxonomic Group” versus “Filtered Taxonomic Group”
columns), and species names. Also included are the NCBI protein accession, protein name, BLASTp
bitscore (describes overall quality of the alignment, See NCBI BLASTp tutorials), and percent similarity
([hit bitscore/query bitscore]*100). If the hit protein has been identified as an ortholog candidate (using
reciprocal best hit blast method), it will be noted with a “Y” for yes or if not an ortholog candidate, a “N”,
for no. If the hit protein is predicted to be susceptible according to the susceptibility cut-off criteria, that
will also be noted with a “’Y” for yes or alternatively an “N” for no. The date the analysis was completed
is also identified. The data also includes a column describing the number of ortholog candidates identified
using the reciprocal best hit BLAST method. The susceptibility cut-off is also listed in a column. The cut-
off is determined through identifying local minimums in the density plot of the percent similarity values
for the primary report data set and evaluation of ortholog candidates. Additionally, there is a column that
identifies if the species is a Eukaryote noted with a “Y” for yes or alternatively an “N” for no. Links out
to the NCBI Protein Database, NCBI Taxonomy Database, and ECOTOX Knowledgebase (specific to the
data row) are embedded in the Level 1 data table for “NCBI Accession,” “Species Tax ID,” “Scientific
Name,” “Protein Name”, and “ECOTOX” columns. (See Search, View, and Download Data Tables
section of user guide for more information).
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Default highlights identify partial protein sequences, sequences with a bitscore higher than the query
sequence and therefore percent similarity greater than 100% (commonly synthetic constructs), and when
zero ortholog candidates are identified (in this case a user should consider a different query sequence or
check the full report). Please see Susceptibility Cutoff Box for Level 1 section of user guide for details
when no orthologs are detected. Additionally, the default setting for the report shows only eukaryote data
if a eukaryote is selected as the query protein, excluding prokaryote data from the table with the “Show
Only Eukaryotes” checkbox checked. To view prokaryote data, deselect this checkbox. If a prokaryote is
selected as the query protein, the default setting will include both eukaryote and prokaryote data and the
“Show Only Eukaryotes” checkbox will not be selected. To limit the data to eukaryotes only, the user
would check the “Show Only Eukaryotes” checkbox.

Columns in left side of table:

Partial Hit Protein Sequence

v
® Primary Report + Percent Similarity > 100% View Level 1 Summary Repori | ©
Full Report ~ Susceplible = ¥, Ortholog Count =0 Push Level 1To DS Repot . ©
¥ Show Only Eukaryotes
Level 1 Data - Primary
The fallowing links exit the site [EXIT Downlcad Current Level 1 Report Settings. L]
ECOTOX Viidget | @
Searchi Enter keyword | ©
b NCBI Accession G BRI B e Tg’:x:";" TEF)EIZEE%G Scientific Name = Common Name ¢ Protein Name ¢
8 NP_000116.2 2914507 2608 Mammalia Mammalia Home sagiens Human esirogen receptor isgfom 1
3 ABYBAT171 1632 9583 Mammalia Mammalia Garilla gorila n gorilla
8 XP_030868114 1 82505 9505 Mammalia ammalia Gorilla gorilla gorilla Westem Iowiand gorilla
8 XP_003311596 1 177288 9588 Mammalia Mammalia Pan froglodytes Chimpanzes estropen receptor isoform X2
8 XP_ 024785047 75857 9507 Mammalia Mammalia Pan paniscus Pygmy chimpanzee estrogen receptor isoform X1
E] XP_054346726.1 70588 %500 Mammalia Mammalia Pangg pyamasus Bomean orangutan estrogen receplor isoform X1
a XP_002817539.1 166350 %01 Mammalia Mammalia Ponga abeli Sumatran erangutan estrogen receplor isoform X1
8 XP_014992596 1 182127 9544 Mammaha Mammalia R o
8 XP_011922001 1 66423 9531 Mammalia Marnmalia So n receptor isafo
8 XP_050642822.1 62468 257877 Mammalia Mammalia Pere David's macaque esirogen receplor isoform X2
4
WL
(1 of 166) Sl 112]|3|4|5|6(7|(8]|9|108]" 10~ Download Table: © “*
Columns in right side of table:
¥ Partial Hit Protein Sequence o
@ Primary Report ¥ Percent Similarity > 100% View Level 1 Summary Report @
Full Report ~ Busceptible =Y. Ortholog Count =0 Push Level 1 To DS Repot @
¥ Show Only Eukaryotes
Level 1 Data - Primary
The fallowing links exit the site. JEXIT Download Current Level 1 Report Settings @
ECOTOX Widget @
Search: Enter keyword | @
Name = Protein Name = LPLATID el Ortholan el ainiolos € s om Sim':;!’;‘: Susceptbiliy  Analysis Completed = e ECOTOX
estrogen receptor isofom 1 124187 ¥ 845 .43 10000 ¥ 2024 02 16 15:44.20 ¥
1gorilla estrogen receptor aipha 122854 ¥ 845 3443 %801 v 2024 0216 15:4429 ¥
dand gorilla estrogen receptor isoform X1 122854 ¥ 846 3443 %801 v 2024 0216 15:4429 ¥
anzee estrogen receptor isoform X2 1229 54 Y 846 3443 K0 Y Y
impanzee estrogen receptor isoform X1 1228.00 Y 846 3443 98,88 Y ¥
wangutan esirogen receptor fsaform X1 1227.62 ¥ 48 34.43 %885 ¥ 2024 02 16 15:4429 ¥
orangutan estrogen receptor isoform X1 122762 ¥ 846 3443 885 v 2024 0216 15:4429 ¥
monkey estrogen receptor isoform X2 122123 Y 846 3443 98 82 Y Y
angabay PRE| TED: estrogen receplor isoform X2 122723 Y 846 3443 8882 Y Y
s macaque esirogen receptor isofomm X2 1227.23 ¥ 848 34.43 %862 ¥ 2024 02 16 15:4429 ¥
4
R
(1 of 166) l1]2]|3|4]|5]|6|(7|8[/9|10>]" 10~ Download Table: " =
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Level 1: Primary Report Settings
Default settings

The “Primary Report Settings” drop down allows the user to view default settings on the table below and
manipulate certain settings. ‘“Primary Report Settings” are only available on the “Primary Report”
display, not the “Full Report.” The default settings show data for hits whose E-value are < 0.01 and have
been identified to have > 1 domain in common with the query sequence. The default setting for the
“Sorted by Taxonomic Group” is “class,” therefore the “Filtered Taxonomic Group” column in the table
is set to identify and report the taxonomic lineage of “class” from the NCBI Taxonomy Database.
However, if class is not identified in the NCBI Taxonomic Hierarchy associated with the hit accession,
then the algorithm will report the next available Taxonomic Group moving from class to subclass, to
superorder, to order, to suborder, to superfamily, to family, to subfamily, to genus. Finally, the
susceptibility predictions are set by using species read-across. (Please view Documentation Section of
the User Guide for details on Read-Across settings). Briefly, Species Read-Across is used to set the
susceptibility prediction, where all ortholog candidates are Susceptible = Y; all species listed above the
susceptibility cut-off are Susceptible = Y; all species below the cut-off from the same taxonomic group of
one or more species above the cut-off are Susceptible = Y; and those below the cut-off that are not
ortholog candidates and do not belong to a taxonomic group above the cut-off are Susceptible = N.

Primary Report Settings 0
E-value: 0.01 [/ ]

Sorted by _
Taxonomic class hd (/]
Group:

Common 1
Domains:

Species Read-
Across:

Yes b
Update

P — Use Default Settings

Changing Default Settings

The “E-value” and “Common Domains” settings can be manipulated by the user by entering the desired
E-value or number of Common Domains in the respective text boxes and clicking “Update Report.” The
table and data visualization will automatically be updated after a few seconds. The user may choose to
change the level of the taxonomic hierarchy that is used for the susceptibility prediction. From the “Sorted
by Taxonomic Group” dropdown the user may choose to display a different taxonomic group in the
“Filtered Taxonomic Group” column of the data table.
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Primary Report Settings o=
E-value 0.01 0
Sorted by ——

Taxonomic order | = (i ]

Group:

class
ggm:r?; e | subclass - o
o 1 superorder
lorder |
Species Read-

Across suborder L]

superfamily

Update

family
1 subfamily
Visualizg 9enus 0+

If the user chooses “order” for example, the “Filtered Taxonomic Group” column in the data table will
report the taxonomic lineage of “order” from the NCBI Taxonomy Database and all species read-across
for the susceptibility prediction will be based on order instead of class. The data visualization will also
update. As described previously, if order is not identified in the NCBI Taxonomic Hierarchy associated
with the hit accession, then the algorithm will report the next available taxonomic group moving from
suborder, to superfamily, to family, to subfamily, to genus. Upon selecting the taxonomic group from the
dropdown and clicking “Update Report,” the Level 1 Data for the Primary Report will update to the
selected taxonomic level.

Search: Enter keyword @

Vel::-astizn NCBI Accession ¢ cﬁ:ﬂ:ﬁig %ﬁeﬂe: Té):g:;n;ic T(a:)slgtir;eéic Scientific Name ¢ Common Name ¢
8 NP_000116.2 2914507 9608 Mammalia Primates Homo sapiens Human
8 ABYB4717.1 1632 9593 Mammalia Primates Gorilla gorilla Western gorilla
8 XP_0308658114 1 82505 8535 Mammalia Primates Gorilla gorilla gerilla Western lowland gorilla
8 XP_003311596 1 177298 9598 Mammalia Primates Pan troglodytes Chimpanzee
8 XP_024785047.1 75957 89597 IMammalia Primates Pan paniscus Pygmy chimpanzee
8 XP_054346726.1 70586 8600 IMammalia Primates Pongo pygmaeus Bornean orangutan
8 XP_002817539.1 166350 8601 Mammalia Primates Pongo abelii Sumatran orangutan
8 XP_014992596 1 182127 8544 Mammalia Primates Macaca mulatta Rhesus monkey
8 XP_011922091.1 66423 8531 IMammalia Primates Cercocebus atys Sooty mangabey
8 XP_050642822 1 62468 257877 IMammalia Primates Macaca thibetana thibetana Pere David's macaque

4 O
Rr\._':

LE5V ]

(1 of 166) S 12(3|4]|5|6)|7|8|9|10@8"~ |~ 10~ Download Table:

Level One Summary Report

The user can view a summary of the data for each taxonomic group by clicking on the “View Level 1
Summary Report” button. The data includes, number of species, mean percent similarity, median percent
similarity and susceptibility prediction. This data can also be downloaded.

¥ Partial Hit Protein Sequence L]
@ Primary Report ¥ Percent Similarity > 100% View Level 1 Summary Report  (}
Full Report v Busceptible = Y, Ortholog Count = @ Push Level 1 To DS Report | 0
¥ Show Only Eukaryotes
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x
Level One Summary Report
Txonomeroup o FITETMctomie | Murberof | Mesneent | MadamPecint | Susceptmuy
Mammalia Mammalia 268 80.80 88.80 Y
Testudinata Testudinata 20 73.53 79.34 Y
Aves Aves 414 67.12 7829 Y
Crocodylia Crocodylia 6 78.53 78.54 Y
Lepidosauria Lepidosauria 39 58.34 76.83 Y
Amphibia Amphibia 33 57.18 6628 Y
Chondrichthyes Chondrichthyes 14 53.38 58.53 Y
Dipnomorpha Dipnomorpha 3 43.11 57.01 Y
Coelacanthiformes Coelacanthiformes 2 46.56 46.56 Y
Actinopteri Actinopteri 297 39.09 41.44 Y
(W
(10f8) 1 2 3 4 5 6 » = 10+ Download Table: © ' =

The user may also choose to turn species read-across off, by using the “Species Read-Across” drop-down
and selecting “No” and clicking “Update Report.” When “No” is selected, the susceptibility predictions
will only be “Y” in the table below if Percent Similarity is above the Cut-off or if the hit is identified as
an Ortholog Candidate, yes or “Y.” Any hit below the cut-off will yield a susceptibility prediction of no
or “N.”

Primary Report Settings L J
E-value: 0.01 0
Sorted gerLaF;onomic order - ()
Common Domains: 1 (i}
Species Read-Across: |F " (]
Update Report Usej Yes h]s_
4 e E
| — -

The user can select the “Full Report” on the “Level 1” page, which includes the same information as the
“Primary Report” and additional information pertaining to the alignment of the protein sequence using
BLASTp. Additional information includes the number of amino acid residues in the sequence (Hit
Length), the number of exact matching amino acids between the hit and query sequence (ldentity), the
number of exact and similar matches in amino acids between the hit and the query sequence (Positives),
the expect value (E-value) describing the number of different alignments expected to occur in the
database search by chance, and the conserved domain count. The conserved domain count identifies all
domains associated with the query protein in the NCBI conserved domains database (Specific hits, Non-
specific hits, Superfamilies, and Multi-domains; See NCBI conserved domains database for details).
SegAPASS algorithms record the query sequence coverage of each curated domain and compares that
coverage to that of the hit sequence. If the hit sequence covers the curated domain greater than or equal to
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the query sequence, then the domain is considered a common domain between the hit and query. The

number of common domains comparing each hit sequence to the query sequence are summed and

reported. This column displays “0” when the hit protein and query protein do not have any common
domains. (See Search, View, and Download Data Tables section of user guide for more information).
The user can also download the currently applied report settings by selecting the “Download Current
Level 1 Report Settings.” This csv allows the user to track which settings were used or changed by the

user when downloading a data table.

.
40 EE
q‘l
- 7

HitLength < Identity ¢  Positives

Level 1 Data - Full

Search: Enter keyword

Ortholog
. BLASTp Ortholog
Evalue = Cand:dalz Count

Cutoff s | Common

(101 139) JBEB0ERRDDm BE

Domain Count &

View Level 1 Summary Report |
Push Level 1 To DS Report  *

Download Current Level 1 Report Semings (!
ECOTOX Widget  ©

Susceptibility

Percent Eukaryote
Similarity = | Prediction = i B

Analysis Completed =

%.01 Y ¥
%9.01 Y
5 01 ¥

¥

'

4

4

4
2604
4

4

4

4

4

Y

10~ Download Table: ©

Note: SegAPASS v2.0 and newer parse the BLASTp query and hit accessions to identify all the

species/accessions from identical proteins. Therefore, if a hit sequence represents multiple species, all
species with the identical sequence will be found in the data tables for Level 1. To determine which

sequence/species was identified from BLASTp as a hit and which sequence/species was parsed from the
identical sequence, view the “Full Report” for Level, column “Identical Protein,” where “N” is indicative

of the original hit sequence and “Y” is the parsed sequence.

0~ oUW N =

w

10
11
12
13
14
15
16
7

When downloading the current Level 1 report settings, the following information will be present in the

A
Level 1 Report Settings

Analysis TimeStamp
SegAPASS version
Query Species

Query Protein

Query Accession
Ortholog Count

L1 Cutoff

L1 Cutoff Value
E-value

Sorted by Taxonomic Group
Common Domains
Species Read Across
Show Only Eukaryotes
Report

2019 05 16 11:04:08
3.2
Homo sapiens
estrogen receptor isoform 1
NP_000116.2
348
Default
33.93221513
0.01
CLASS
1
v
Checked
Primary

csv file. If the user decides to change the default settings, the csv file can be utilized for quick information
if the SeqgAPASS page is no longer open.
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Susceptibility Cutoff Box for Level 1

The susceptibility prediction is determined by identifying ortholog candidates, sequences above a defined
susceptibility cutoff, or by identifying those species below the susceptibility cut-off from an organism
class above the susceptibility cutoff. The default susceptibility cut-off is set by plotting the distribution of
percent similarities calculated for each hit protein. From this plot, the critical points are identified, and the
local minimums and maximums reported. Using the ortholog candidate data, a susceptibility cut-off is
automatically determined by identifying the first ortholog candidate at an equal or higher percent
similarity than the first local minimum. The user can view this graph by clicking the “Cutoff Settings”
button in the “Susceptibility Cut-off” box, which will open a new tab in the web browser. The “Select
Cut-Off” drop-down can allow the user to select between the default cut-off, the 2" local minimum or a
user defined cut-off. The 2" susceptibility cut-off is identified in the density plot by finding the 1%
ortholog candidate at an equal or higher percent similarity to that of the 2" local minimum. Upon
selecting the User defined cut-off from the dropdown, the user can view and closely examine the density
plot and manipulate the cut-off. The “Enter Cut-off” text box becomes active and the user can enter a
number 1-100. To update the cut-off in the Level 1 data report and/or close the cutoff tab and return to the
Level 1 page, click “Update Cut-off” button.

Susceptibility Cut-off =

Cutoff Settings

[t chtrt B i Y

This will open in a separate tab

Note: The user should have a justification for changing the susceptibility cut-off, either based on
evaluation of Ortholog cutoffs in the data visualization or from empirical evidence.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Level 1 Susceptibility Cut-off: Primary Report

Density Plot

All potential susceptibility cut-offs generated by the data distribution and ortholog candidate
identification are reported in the table with columns “Cut-off #” and “Susceptibility Cut-oft”. The user
can use these numbers to define a cut-off if empirical evidence suggests that the “Default” or “2™
minimum” are not supported.
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No Orthologs Detected

Level 1 Query Protein Information

il proteins are (dentfied for the following query pratein. Lse e main bufton 1o 0o back 10 the SEGAPASS Regorts lst

SeqAPASS ID. Guery Accession: APOATSAS 1 G Oriholog Count: 0 Protein and Taxonomy Dala: 011172023
Query Species: Poa annua BLAST Version: 2150
Query Protein: Ps0A, paria Software Varsion: 7.1
Susceptibility Cut-off L) Level 2 o R Level 4 0.+
Primary Report Settings o+ Level 3 o Refresh Level 4 Runs.
Visualization o+ Refresh Level 2 and 3 Runs
| Partial Hit Protein Ssquence o
® Primary Report ~ Percent Simiarity = 100% View Level 1 Summary Repon @
Fuil Report ~  Buscaplible =Y. Oriholog Count = 0 Push Leval 1 To DG Report . ©
v —

Show Only Eukaryotes

Level 1 Data - Primary

The following links exit the sée (NS Duwniaad Cument Level 1 Regon Setings | ©
ECOTOX Wigget | ©

Search: Enter keyword |0

o Flored
Data Prubie Species. Tuson e BLASTR Orthol Orthokon
NCBI Accession e Tabs  cruoa® | Taxonomic Scientific Name @ Common Name & Protein Name ¢ EELAS I e O

(1 of 2336) SN 112]|3|4]|5/6|/7|8/9/10Q8~ |~ W10+ Dmiold'l'ihl.:“'i“

If no orthologs are detected from reciprocal best hit blast analysis, the “Ortholog Count” will be “0” at the
top of the “Level 1 Query Protein Information” page. The cutoff will be set by the local minimums only,
therefore the susceptibility prediction will NOT consider ortholog candidates. It is recommended that the
user checks the full report for ortholog candidates or identifies a different query sequence for the
susceptibility predictions. Here, the susceptibility predictions will be highlighted in dark pink in the Level
1 data table to indicate that O orthologs were detected and the susceptibility cutoff was determined from
plotting the distribution of percent similarities and identifying the local minimums.

Level 1 Query Protein Information

Hit proteins are identified for the following query protein. Use the main button to go back to the SeqAPASS Reports list.

SeqAPASS ID: 3688 Query Accession: APO40848.1 (EXIT Ortholog Count: 0 Protein and Taxonomy Data: 01/11/2023
Query Species: Poa annua BLAST Version: 2.15.0
Query Protein: PsbA, partial Software Version: 7.1

Note: De-select the “Show Only Eukaryotes” checkbox to see if prokaryotes were identified as orthologs.

By clicking on the “Cutoff Settings” button when no orthologs are detected, the “Cut-off #” and
“Susceptibility Cut-off” columns will report only the local minimum values.
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Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Level 1 Susceptibility Cut-off: Primary Report

Local minimums are identified and susceplibility cut-off is set based on % similarily of next ortholog candidate. Use updale cul-off button 1o go back 1o Level 1 data

SegAPASS ID: 3673 Query Accession: KZS15149 1 Ortholeg Count: 0 Protein and Taxonomy Data: 01/11/2023
Query Species: Daphnia magna BLAST Version: 2.15.0
Query Protein: Chilotricsidase-1 Software Version: 7.1
Select Cut-off:  Defautt Identity 1st local minimum and find next otnolog cancidate - Enter Cutoff: ]
Update Cut-off
Density Plot

Cut-off Based on Ortholog Candidates

Cut-off Susceptibility
# Cut-off

1 16.00
38.00
5500
74.00

aow N

P rzent Similarity

From the “Level 1” page the user can return to the list of completed SegAPASS runs by clicking the
“Main” button on the upper left-hand side of the “Level 1 Query Protein Information” page.

Sequence Alignment to Predict Across Species Susceptibility (SegAPASS)

Home Request SegAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Reports

Main Level 1 DS Report
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ECOTOX Widget

The ECOTOX widget gives the user the option to create a species and chemical filter that will link out to
ECOTOX. The widget allows for rapid access of curated empirical toxicity data from the
ECOTOXicology (ECOTOX) Knowledgebase (https://cfpub.epa.gov/ecotox/) that can be compared to
sequence-based predictions of chemical susceptibility from SeqAPASS results. In the “Level 1 Data”
table header, the “ECOTOX Widget” button can be clicked and will open a widget that is populated with
all the taxonomic groups and species from the Level 1 Data table.

Partial Hit Protein Sequence

——r— uViewLevel 4 Summary Report | O

NS

Susceptitle = Y. Ortholog Count =4 Push Level 1 ToDS Report | ©)

Level 1 Data - Primary

he ste [EXIT Download Current Level 1 Report Settings
ECOTOX Widget |

Select Species

Taxonomic groups that are present within the “Select Species” section of the ECOTOX widget are those
found in the Level 1 Data table and Boxplot. Default settings auto select those taxonomic groups and
species in common with ECOTOX. The user can select/deselect taxonomic groups of interest in the
“Select Taxonomic Groups (CLASS)” box. Additionally, species can be selected/deselected in the “Select
Species” box. Taxonomic groups and Species whose selection box is displayed greyed out, are not found
in ECOTOX. The maximum number of species that can be pushed to the ECOTOX filter is 500. (Note:
common species include those that are in the ECOTOX database, which does NOT mean they have
toxicity records associated with them in ECOTOX.). Upon selecting species for comparison in ECOTOX,
the user clicks on the “Push NCBI Tax IDs” button to advance to the “Select Chemicals” feature of the
widget.

Select Species

Select Taxonomic Groups (CLASS) Select Species

Taxonomic Group

Max number of species: 500

Number of species selected: 366 Scientific Name

Push NCBI Tax IDs
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Select Chemicals (Optional)

The “Select Chemicals” feature of the ECOTOX widget is optional and can skipped by selecting the
“Open in ECOTOX” button. Chemicals can be searched by typing 3 letters of the chemical name which
will then populate with the top 100 hits containing those 3 letters. The chemical will appear and display
the CASRN number following the name. Up to 5 chemicals can be included in the ECOTOX filter.
Unwanted chemicals can be individually removed by selecting chemical and then clicking the “Remove
Selected Chemicals” or all chemicals can be removed by clicking the “Remove All Chemicals.” There are
links to the “CompTox Chemical Dashboard” and “ECOTOX Chemicals,” which open the respective
databases in separate browser tabs to aid in finding chemicals of interest. To push the created filtered
group to the ECOTOX Explore page, click the “Open in ECOTOX” button. Clicking the button will open
up a separate browser tab that will incorporate the user customized group within the ECOTOX webpage.

The selected species will be added to an ECOTOX Custom Species Group with the selected chemicals
used as a filter in Explore for the user to view and download records from ECOTOX.

Select Chemicals (Optional)
CompTox Chemical Dashboard
Chemical Search:
Add Selected Chemical ECOTOX Chemicals [JEXIT,

Selected Chemicals:  [|midacloprid (CASRN:138261413)
Flupyradifurone (CASRN:951659408)
Thiacloprid (CASRN:111988499)

Remove Selected | Remove All (3/5) CAS Numbers Selected
Chemical Chemicals,

Back to Tax IDs Open in ECOTOX

Level 2: Functional Domain(s) Alignment

In the “View SeqAPASS Reports” tab, on the “Level 1 Query Protein Information” page, there is a
“Level 2” box for comparing hit domains to the query domain. In the “Level 2”” dropdown box, there is a
link out to the “NCBI Conserved Domain Database” for the query protein of interest. Below this link the
user will find a drop-down containing functional domains associated with the query sequence for
comparison across species.

Main Level 1

Level 1 Query Protein Information

Susceptibility Cut-off & Level 2 0 - Level 4

Relresh Level 4 Runs

Primary Report Settings

Visualization
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In the drop-down box (below the words “Functional Domains”) the user will find all domains associated
with the query protein listed in the “NCBI Conserved Domains Database”. To compare a domain from the
query protein to domains of the hit proteins, the user will use the drop-down to highlight a domain and
click the “Request Domain Run” button.

Note: Domains in the drop-down are listed with the first amino acid residue position that aligns with the
NCBI curated domain in parenthesis, followed by the NCBI domain Accession, domain name, and
description.

Level 2 o- Leve

Level 2 Query Domain * Reference Explo

NCBI Conserved Domain Database )
EXIT Level 3 Query Am
Functional Domains

NCBI Protein Datab

Ralact Tamnlata Sag

-Select Domain - L]
[ F
J SelectDomain- B
243) cd06157, NR_LBD, The ligand binding domain of nuclear rec  §

(

(105) cd06916, NR_DBD_like, DNA-binding domain of nuclear rece
(245) cd06929, NR_LBD_F1, Ligand-binding domain of nuclear rec |
(
[

242) cd06930, NR_LBD_F2, Ligand-binding domain of nuclear rec |
215) cd06931, NR_LBD_HNF4_like, The ligand binding demain of , |

[

Note: The user can also use the text box on the top of the drop-down to search the “Functional Domain”
list in the drop-down.

It is recommended that the user click on the “NCBI Conserved Domains Database”
http://www.ncbi.nlm.nih.gov/cdd/ link to identify which domains are “Specific hits” in the NCBI
Conserved Domains Database. On the NCBI page, the user can scroll over the graphical representation of
the domains associated with the query sequence to highlight and identify the Accession associated with
domain “Specific hits.” The example below shows the user hovering over the NR_LBD_ER domain with
the computer mouse.

Conserved |
Domains Eod
1965 ™
NewSearch | Structure Home | 3D Macromolecular Structures Conserved Domains___|_Pubchem | _BioSystems |
Conserved domains on [gi62821794jr=fNP_000116.2]] View Concise Results =

estrogen receptor isoform 1 [Homo sapiens]

[Specific hit, evalue = 1.45e-
146)cd06949, Ligand binding domain
of Estrogen receptor, which are
activated by the hormone 17beta- =
_Search for similar domain ahiectures | 2 SEEREMIC CINE LB 3
domai (LBO) of Erogen receplor i
Name Accession Description (ER): Estrogen receptor, a member of b
nuclear receptor superfamily, is activated by the hormone -

5]
estrogen. Estrogen regulates many physiological
Ligand binding domin of Esirogen receptor, which are activated by the hormane 17beta-estradiol (eSWT0G8! pococce < iney aing reproguction, bone intedriy

Esirogen receptor, a member of nuclear receptor superfamily, is activated by the harmane estrogen. Estrog: ¢y aioi=cyocoo oo d b BBl on,
one integrity, cardiovascular heatth, and behavior. The main mechanism of action of the estrogen receptor e nznicm of action of he estrogen receptor s as a

element of target genes upon activation by estragen and then recruiting coactivalor proteins which are (€SP yran intion factor by binding to the estrogen respanse
may associate with Other membran proteins and can be rapidly activated by eXpoSUre of Cells 10 8STO0EN ¢joment oftarget genes upon activalion by estrogen and  «
ligang-activated transcription factors, ER has a central well conserved DNA binding domain (DBD), a variat
binding domain (LBD). The C-terminal LBD also contains AF-2 activation motif, the dimerization molif, and part of the nuclear localization region. Estrogen receptor has been
linked to aging, cancer, obesity and other diseases

Pssm-ID: 132747 Cd Length: 235 Bit Score: 426.07 E-value: 1.46e-146

gi 62821794 310
Cdd:cd06949 1 LSAEQ

gi 62821794
Cdd:cd06948

gi 62821734 470
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After identifying the domain(s) of interest and the corresponding starting residue and domain Accession,
the user can return to the SeqAPASS tool, scroll to the domain of interest in the drop-down. If that
domain has not been previously run by the user, the “Request Domain Run” button will become active
and the user can click it to submit the domain query.

Level 2 o=

Level 2 Query Domain

NCEI Conserved Domain Database )
B

Functional Domains

[(243) cd06157, NR_LED, The ligand | = | @

—S20ystlomainion

View Level 2 Data

Choose Domain to View

-Select Completed Domain - | = Li]

w2t Lovel 2Dat

When user clicks the “Request Domain Run” button, the following message will appear if the runs has
been submitted successfully.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) @ Level 2 Run Requested

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

When sequence comparisons have completed for the selected functional domain, the domain will be
present in the “View Level 2 Data” drop-down. The drop-down is not automatically populated with the
completed domain run. The user must click on the “Refresh Level 2 and 3 runs” button to update the
page for the newly completed domain to present itself in the Choose Domain to View drop-down.

To view a completed Level 2 domain, highlight the domain of interest in the drop-down box and click the
“View Level 2 Data” button. This will bring the user to the “Level 2” data page for the selected query
protein/domain.

Note: The user can also use the text box on the top of the drop-down to search the “Completed Domain”
list.

Level 2 o=
Level 2 0-
Level 2 Query Domain

Level 2 Domai
NCBI Conserved Domain Database (Exim @ evel 2 Query Domain

Functional Domains N
NCBI Conserved Domain Database [EXim @

-Select Domaln - K] . X
Functional Domains

-Select Domain - -~ O
View Level 2 Data

Choose Domain to View

-Select Completed Domain - -0 View Level 2 Data
[ P
-Select Completed Domain -

(316) cd06931, NR_LBD_HNF4_like, The ligand binding domain of h¢

(310) cd06949, NR_LBD_ER, Ligand binding domain of Estrogen rec
»

Choose Domain to View

(310) cd06949, NR_LBD_ER, Ligand binmr| v] 0

i LoVl 2Dt
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View Level 2 Data Page

The “Level 2 Query Domain Information” box contains the SeqAPASS Run ID, Query Accession,
Ortholog Count (# of hits identified as ortholog candidates to the query species protein sequence), NCBI
Data updates (‘“Protein and Taxonomy Data:” and “CDD Data:” display the dates that NCBI databases
were downloaded and incorporated into the SeqAPASS database; “BLAST version:” and “Software
Version:” displays the version being used by the SeqAPASS tool for the selected data), Query Species,
Query Domain (with link out to NCBI domain page), Query Protein name.

Main Level 1 Level 2

Level 2 Query Domain Information

Hit domains are main. Use the main button 1o go back 1o the SegAPASS Reports list
SegAPASS ID: Ortholog Count: 846 Protein and Taxonomy Data: 01/11/2023
Query Specie: BLAST Version: 2.15.0
Query Domain: (31 NR_LBD_ER , Ligand binding domain of Estragen receplor, which are activated by the hormone 17beta-estradiol (estrogen)  CDD Data: 0012112022
Software Version: 7.1

Query Protein: et

Susceptibility Cut-off = Primary Report Settings

Use Default Settings

View Gutoff

in a separate tab
Visualization

Visualize Data his will open in @ separate tab

The default “Level 2 table is the “Primary Report”, which includes query domain information in the first
row below the column titles, followed by hit domains whose sequences aligned with the selected query
domain. The hit domains are ordered from the highest to lowest percent similarity (Maximum percent
similarity =100%). For each hit domain, Data Version, NCBI Accession and species information is
provided, including the “Protein Count” which indicates the number of protein records per species in the
NCBI protein database, taxonomic information, and species names. Also included are the NCBI accession
for the query protein, query protein name, Domain Type, BLASTp bitscore (describes overall quality of
the alignment, See NCBI BLASTYp tutorials), and Domain percent similarity ([hit bitscore/query
bitscore]*100). If the hit protein has been identified as an ortholog candidate (using reciprocal best hit
BLAST method), it will be noted with a “Y” for yes or if not an ortholog candidate, a “N”, for no.

A prediction of susceptibility is displayed based on the susceptibility cut-off, identified with a “Y” for yes
or an “N” for no. The date/time the analysis was completed is also identified. (See Search, View, and
Download Data Tables section of user guide for more information). There is a column that identifies if
the species is a eukaryote, noted with a “Y” for yes or alternatively a “N” for no if the hit is a prokaryote.
Additionally, a column with a link to the U.S. EPA ECOTOX Knowledgebase
(https://cfpub.epa.gov/ecotox/help.cfm) is available when there are empirical toxicity data curated for the
species identified in the row. This link allows the user to view available single chemical toxicity data
from the literature for specific species.

Default highlights identify partial protein sequences, sequences with a bitscore higher than the query
domain and therefore percent similarity greater than 100% (commonly synthetic constructs), and when
zero ortholog candidates are identified (in this case a user should consider a different query sequence).
Additionally, the default setting for the report shows only eukaryote data, excluding prokaryote data from
the table with the “Show Only Eukaryotes” checkbox checked. To view prokaryote data, deselect this
checkbox.
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(/]

Scientific Name &

Homo sapiens
Pan froglodytes
Gorilla gorilla gorilla
Gorilla gorilla
Pan paniscus
Pongo abeli
Pongo pygmaeus

Macaca fascicularis
Macaca nemestrina

Cercocebus atys

«  Partial Hit Protein Sequence L]
& Primary Report ~  Percent Similarity > 100%
Full Report ~  Susceplible =Y. Ortholog Count =0
~  Show Only Eukaryotes
Level 2 Data - Primary
The following links exit the site [EXI
Search: Enter keyword
o N Filtered
ea NCBI Accession & Prm": Specief Tamnonl'c Taxonomic
Version Count ¢ Tax ID ¢ Group ¢ P
Group ¢
8 NP 1162 2914507 9606 Mammalia Mammalia
8 XP. 11 1 177288 9588 Mammalia Mammalia
8 XP_030868114.1 82505 9585 Mammalia Mammalia
8 ABYBATAT 1 1632 9503 Mammalia Mammalia
8 XP_024785047 1 75957 9507 Mammalia Mammalia
8 XP_002817539 1 186350 9601 Mammalia Mammalia
8 XP_054346726 1 70586 9600 Mammalia Mammalia
8 XP_005552209.1 126190 9541 Mammalia Mammalia
8 P_011751932 1 68732 9545 Mammalia Mammalia
8 XP_011922091.1 66423 531 Mammalia Mammalia
4
(1 of 167) 112|3|/4(5]6|7]|8]|9|10

Level Two Summary Report

View Level 2 Summary Report @

Push Level 2 To DS Report @

Download Current Level 2 Report Settings

Common Name &

Human
Chimpanzee
Western lowland gorilla
Western gorilla
Pygmy chimpanzee
Sumatran orangutan
Bornean orangutan
Crab-galing macaque
Pig-tailed macaque

Sooty mangabey

VG
-/ = 10~ Download Table: &

Protein N¢

eslrogen recept
estrogen receptc
esirogen receplc

estrogen rece
estrogen receptc
eslrogen receplc
estrogen raceptc

eslrogen receplc
esirogen receptc

PREDICTED: estrogen.

The user can view a summary of the data for each taxonomic group by clicking on the “View Level 2
Summary Report”. The data includes, number of species, mean percent similarity, median percent
similarity and susceptibility prediction. This data table can also be downloaded.

Mammalia
Aves
Crocodylia
Lepidosauria
Testudinata

Amphibia

Actinopteri

Taxonomic Group &

Chondrichthyes

Coelacanthiiormes

Dipnomorpha

Mammalia
Aves

Crocodylia

Level Two Summary Report

Filtered Taxonomic
Group <

Lepidosauria

Testudinata
Amphibia

Chondrichthyes

Actinopteri

Coelacanthiformes

Dipnomorpha

(10f6) " P

Number of
Species ¢

270
418
6
41
20
34
13
2
303

Mean Percent
Similarity <

8972
8536
9593
8377
90.95
74.94
7723
7043
50 58
53.96

Median Percent
Similarity ¢
97.79
9573
9597
93.75
94 58
81.74
78.89
7043
63.24
71.15

[N

-
10+ Download Table:K}‘ —

Y

A e A B A A e e 4

Susceptibility
Prediction ¢
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Level 2: Primary Report Settings
Default settings

The “Primary Report Settings” box allows the user to view default settings on the table below and
manipulate certain settings. The “Primary Report Settings” box is only available on the “Primary Report”
display. The default settings show data for hits whose E-value are < 10. The default setting for the “Sorted
by Taxonomic Group” is “class,” therefore the “Filtered Taxonomic Group” column in the table is set to
identify and report the taxonomic lineage of “class” from the NCBI Taxonomy Database. However, if
class is not identified in the NCBI Taxonomic Hierarchy associated with the hit accession, then the
algorithm will report the next available Taxonomic Group moving from class to subclass, to superorder,
to order, to suborder, to superfamily, to family, to subfamily, to genus. Finally, the susceptibility
predictions are set by using Species Read-Across. (Please view SegAPASS Documentation Section of
the User Guide for details on Read-Across settings). Briefly, “Species Read-Across” is used to set the
susceptibility prediction, where all ortholog candidates are Susceptible = Y; all species listed above the
susceptibility cut-off are Susceptible = Y; all species below the cut-off from the same taxonomic group of
one or more species above the cut-off are Susceptible = Y; and those below the cut-off that are not
ortholog candidates and do not belong to a taxonomic group above the cut-off are Susceptible = N.

Primary Report Settings 0 -
E-value: 10.0 i
Sorted by Taxonomic Group: class - @
Species Read-Across: Yes = 0O
Update Report Use Default Settings

Changing Default Settings

The user may choose to change the level of the taxonomic hierarchy that is used for the susceptibility
prediction. From the “Sorted by Taxonomic Group” dropdown the user may choose to display a different
taxonomic group in the “Filtered Taxonomic Group” column of the data table.

Primary Report Settings L7 Jd

E-value: [10.0 | @

Sorted by Taxonomic Group |Grder - 0

class

Species Read-Across: L7 ]
subclass

Update Report superorder E
| suborder |
| superfamily
family
subfamily
genus
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If the user chooses “order” for example, the “Filtered Taxonomic Group” column in the data table will
report the taxonomic lineage of “order” from the NCBI Taxonomy Database and all species read-across
for the susceptibility prediction will be based on order instead of class. As described previously, if order
is not identified in the NCBI Taxonomic Hierarchy associated with the hit accession, then the algorithm
will report the next available Taxonomic Group moving from suborder, to superfamily, to family, to
subfamily, to genus. Upon selecting the Taxonomic Group from the dropdown and clicking “Update
Report,” the “Level 2” data for the Primary Report will update to the selected taxonomic level. The user
can also download the currently applied report settings by selecting the “Download Current Level 2
Report Settings”. This csv file allows the user to track which settings were used or changed by the user
when downloading a data table.

Level 2 Data - Primary

The following links exit the site [IEXIT Download Current Level 2 Report Settings @

Search: Enter keyword @

Filtered
Taxonomic Scientific Name 2 Common Name = Protein Nz
Group ¢

Data " Protein Species Taxonomic
Version NCBI Accession & Count & Tax ID ¢ Group &

8 NP_000116.2 2914507 9606 Mammalia Primates Homo sapiens Human estrogen recept
8 XP_003311596.1 177298 9598 Mammalia Primates Pan troolodyles Chimpanzee estrogen receptc
9505 Mammalia Primates Garilla gorilla gorilla g

Gorilla gorilla

9593 Mammalia

9597 Mammalia

Pan paniscus eslrogen recepic

9601 Mammalia Pango abelii estrogen recepic
8 9600 Mammalia Pongo pygmaeus eslrogen receptc
8 541 Mammalia Macaca fascicularis Crab-eating macaque eslrogen receptc
8 XP_011751932 1 68732 9545 Mammalia Macaca nemestring Pig-tailed macaque esirogen recepic
8 XP_011922081.1 66423 8531 Mammalia Cercocebus atys Sooty mangabey PREDICTED: estrogen_
4 >
(1 of 167) 112|(3|4|5|6|7|8|9|10Q = |~ 10~ Download Table: ©  “*

The user may also choose to turn species read across off, by using the “Species Read-Across” drop-down
and selecting “No” and clicking “Update Report”. When “No” is selected, the susceptibility predictions
will only be “Y” in the table below if Percent Similarity is above the Cut-off or if the hit is identified as
an Ortholog Candidate, yes or “Y.” Any hit below the cut-off will yield a susceptibility prediction of no
or “N”.

Primary Report Settings

E-value:
Sorted by Taxonomic Group: order
Species Read-Aoross: |H: =
Update Report 7 it settings
E— F o I

The user can select the “Full Report” on the “Level 2” data page, which includes the same information as
the “Primary Report” and additional information pertaining to the alignment of the protein sequence using
BLASTp and domain information. Additional information includes the NCBI PSSM ID, NCBI Domain
ID, Domain Name, number of amino acid residues in the sequence (Hit Length), the number of exact
matching amino acids between the hit and query sequence (Identity), the number of exact and similar
(similar side-chain substitutions) matches in amino acids between the hit and the query sequence
(Positives), and the expect value (E-value) describing the number of different alignments expected to
occur in the database search by chance. (See Search, View, and Download Data Tables section of user
guide for more information).
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Level 2 Data - Full

The following links exit the site JEXIT) Download Current Level 2 Report Settings @
Search: Enter keyword | @
D“'"’ig Name it length ¢ Identity ¢ Positive ¢ Evalue & B‘?mfm » CA?‘:T‘:;;% °":‘:::|’:9 Cutoff ¢ s.r:T\T::T . i“;;fgf‘:j”? Analysis Completed ¢ E““’;’”"“ ECOTOX
NR_LBD_ER 238 238 238 48726 v 846 4150 100.00 v 2024 02 16 154810
NR_LBD_ER 238 237 238 5 v 846 v 2024 02 16 154810 V7
NR_LBD_ER 238 237 238 v 846 v 2024 02 16 154810 ¥
NR_LBD_ER 238 237 238 v 846 ¥ 2024 02 16 154810 Y
NR_LBD_ER 238 237 238 Y 846 Y 2024 02 16 154810 Y
NR_LBD_ER 238 27 28 ¥ 246 ¥ 2024 02 16 154810
NR_LBD_ER 238 237 238 ¥ 846 ¥ 202402 16 154810
NR_LED_ER 238 237 238 ¥ 846 ¥ 2024 02 16 15:48.10 Y
NR_LBD_ER 238 237 238 5 v 846 ¥ 2024 02 16 15:4810
NR_LBD_ER 238 237 238 485 Y 846 41.5 86.60 Y 2024 02 16 154810
4 »
(1 of 167) S 1l2|3(4]5]|6|7[8]|0|10~ | 10~ Download Table: Bcs

Note: SeqAPASS v2.0 and newer parse the BLASTp query and hit accessions to identify all the
species/accessions from identical proteins. Therefore, if a hit sequence represents multiple species, all
species with the identical sequence will be found in the data tables for Level 2. To determine which
sequence/species was identified from BLASTDp as a hit and which sequence/species was parsed from the
identical sequence, view the “Full Report” for Level, column “Identical Protein,” where “N” is indicative
of the original hit sequence and “Y” is the parsed sequence.

A B

1 |Level 2 Report Settings

2

3

4 | Analysis TimeStamp 20190516 11:04:08

5 |SeqAPASS version 3.2

6 |Query Species Homo sapiens

7 |Query Protein estrogen receptor isoform 1
(310) cd06949, NR_LBD_ER,
Ligand binding domain of
Estrogen receptor, which are
activated by the hormone

8 |Query Domain 17beta-estradiol (estrogen)

9 | Query Accession NP_000116.2

10 |Ortholog Count 348

11 |L2 Cutoff Default

12 |L2 Cutoff Value 41.5003807

13 |E-value 10

14 |Sorted by Taxonomic Group  CLASS

15 |Species Read Across Y

16 |Show Only Eukaryotes Checked

17 |Report Primary

When downloading the “Current Level 2 Report Settings”, the following information will be present in
the csv. If the user decides to change the default settings, the csv can be utilized for quick information if
the SeqAPASS page is no longer open.
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Susceptibility Cutoff Box for Level 2

The susceptibility prediction is set by identifying ortholog candidates, sequences above a defined
susceptibility cutoff, or by identifying those species below the susceptibility cut-off from an organism
class above the susceptibility cutoff. The default susceptibility cut-off is set by plotting the distribution of
percent similarities calculated for each hit protein. From this plot, the critical points are identified, and the
local minimums and maximums reported. Using the ortholog candidate data, a susceptibility cut-off is
automatically determined by identifying the first ortholog candidate at an equal or higher percent
similarity than the first local minimum percent similarity. The user can view this graph by clicking the
“View Cutoff” button in the “Susceptibility Cut-off” box. Radio buttons located to the right of the
graphical display indicate which Cut-off has been applied for the evaluation of susceptibility in the report.
These radio buttons can be selected to change the cut-off in the table to the 2" local minimum, where the
2" Jocal minimum is identified in the density plot and the first ortholog candidate at an equal or higher
percent similarity than the second local minimum percent similarity is used to set the cut-off. Or the user
can define the local minimum by clicking on the “User Defined” radio button. Alternatively, the user can
view the closely examine the density plot and manipulate the cut-off by clicking the “View Cutoff”
button.

Level 2 Query Domain Information

o the SeqAPASS Reparts list
Ortholog Count: 846

Susceptibility Cut-off = Primary Report Settings +

View Cut

This will open in a separate tab

Visualization

Upon clicking “View Cutoff” button, a new page is displayed with a drop-down that allows the user to set
the susceptibility cut-off using the first local minimum and the identified ortholog candidate, the second
local minimum and the identified ortholog candidate, or by the “User defined cut-off” (where the user
selects the cutoff). To update the cut-off in the Level 2 data report and/or return to the Level 2 page, click
“Update Cut-oft” button.

Note: The user should have direct empirical evidence that species above the user defined cutoff are
susceptible via the protein of interest, or that the species below the user defined cutoff are not susceptible.
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Upon selecting the User defined cut-off from the dropdown, the “Enter Cut-off” text box becomes active
and the user can enter a number 1-100.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Level 2 Susceptibility Cut-off: Primary Report

Local minimums ai and susceptibiity cut-off is Set based on % simitarity back to Level 2 data
SeqAPASS ID: GQuery Accession: NE_000115. 2 Ortholog Count: 545 Protein and Taxonomy Data: 01/11/2025
Query Species: Homo sapiens BLAST Version: 2.15.0
Query Domain: NR_LBD_ER., Ligana binding domain of ESlrogen feceptor, which are activated by the normone 17beta-estradiol (strogen)  CDD Data: 09/21/2022
Query Protein: Software Version: 7.1

of next artholog candidate Use update cut-off button 10 9o

tor isoform 1
Select Cut-off:  Default: identity 15t lcal minimum and find next ortholog candidate = Enter Cut-off: o

Upaate Cut-off
Density Plot
Cut-off Based on Ortholog Candidates
int
I
11
|
11
Cut-off Susceptibility N I |
# Cut-off _ (Al -
1 4150 1\
2 5257 : | [
3 7715 | | |
4 8783 \ {
|

All potential susceptibility cut-offs generated by the data distribution and ortholog candidate
identification are reported in the table with columns “Cut-off #” and “Susceptibility Cut-off”
can use these numbers to define a cut-off if empirical evidence suggests that the “Default” or 2

. The user

minimum” are not supported.
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No Orthologs Detected

Hit demains are identified for the following query domain. Use the main button to go back to the SegAPASS Reports list.
Query Accession: 1JLY A (EXIF Ortholog Count: 0

SeqAPASS ID: 3653
Query Species: Amarantnus caudatus

Query Domain: (2) pfam07468 gExm . Agglutinin
Query Protein: Chain A, Agglutinin

Level 2 Query Domain Information

Protein and Taxonomy Data: 01/11/2023
BLAST Version: 2.15.0

CDD Data: 09/21/2022

Software Version: 7.1

Susceptibility Cut-off

Wiew Cutoft

This will open in a separate tab

Visualization L.
¥ Partial Hit Protein Sequence °
» Primary Report v Percent Similarity > 100%
Full Report ~  Busceplible =, Ortholog Count =0
¥ Show Only Eukaryotes
Level 2 Data - Primary
The following links exit the site IEXIT
Search: Enter keyword °
. Filtered
Data . Protein Species Taxonomic - R . .
Version NCBI Accession & Count & TaxID 5 Group ¢ Taxonomic Scientific Name ¢ Common Name &

Group &

If no orthologs are detected from reciprocal best hit blast analysis, the “Ortholog Count” will be “0” at the
top of the “Level 2 Query Protein Information” page. The cutoff will be set by the local minimums only,
therefore the susceptibility prediction will NOT take into account ortholog candidates. It is recommended
that the user checks the full report for Ortholog candidates or identifies a different query sequence for
the susceptibility predictions. Here, the susceptibility predictions will be highlighted in dark pink in the
Level 2 data table to indicate that O orthologs were detected and the susceptibility cutoff was determined
from plotting the distribution of percent similarities and identifying the local minimums.

Level 2 Query Domain Information

Hit domains are identified for the following query domain. Use the main button to go back to the SeqAPASS Reports list

SeqAPASS ID: 3653 Query Accession: 1JLY_A [EXW Ortholog Count: 0 Protein and Taxonomy Data: 01/11/2023

Query Species: Amaranthus caudatus

Query Domain: (2) pfam07468 (EXM , Agglutinin ...
Query Protein: Chain A, Agglutinin

Susceptibility Cut-off

Visualization

BLAST Version: 2.15.0
CDD Data: 09/21/2022

Software Version: 7.1

Primary Report Settings

By clicking on the “View Cutoff” button when no orthologs are detected, the “Cut-off #” and
“Susceptibility Cut-off” columns will report only the local minimum values.
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Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Level 2 Susceptibility Cut-off: Primary Report

Local minimums are identified and susceptibility cut-off is set based on % similarity of next ortholog candidate. Use update cut-off button to go back to Level 2 data.

SeqAPASS ID: 3653 Query Accession: 1JLY_A
Query Species: Amaranthus caudatus

Query Domain: (2) pfamo7465 , Agglutinin

Query Protein: Chain A, Agglutinin

Ortholog Count: 0 Protein and Taxonomy Data: 01/11/2023
BLAST Version: 2.15.0
CDD Data: 09/21/2022

Software Version: 7.1

Select Cut-off:  Default: Identify 1st local minimum and find next ortholog candidate ~  Enter Cut-off: [

Update Cut-off

Density Plot

Cut-off Based on Ortholog Candidates

W Density
e Local Max
Local Min

= Inflection Point.

cut-off Susceptibility
# Cut-off

18.00
25.00
46.00
76.00
97.00

ERFNE N

1.0
0.1

»
0c LN
IR

tercent Similarity

The user can return to the “Level 2” data page by clicking the “Update Cut-off” button or exiting the tab.
Level 1 and Level 2: Data Visualization

From the Level 1 or Level 2-results page SeqAPASS users can access an interactive data visualization for
both the “Primary Report” or “Full Report” by clicking on the “Visualize Data” button.

Example of Level 1 page:

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reporis Settings

SeqAPASS Reports Version 8.0 Logged in as: Ryan Staub

Main Level 1

Level 1 Query Protein Information

Hit protein are ide ¢ the following query protein, Use the main bulton 10 9o back 10 the SeqAPASS Reports fist
SeqAPASS I Query Accession: NP_00116.2 (Exim Ortholog Count: 545 Protein and Taxonomy Data: 01/11/2023
Query Species: Homo sapiens BLAST Version: 2.15.0
Query Protein: esirogen receptor isofom 1 Software Version: 7.1

Susceptibility Cut-off = Level 2 0 Level 4 L L)

Level 3 0+ Relresn L evel 4 Runs

Refresh Level 2 and 3 Runs

Cutoff Setlings

This will open in a separate tab

Primary Report Settings 0-
E-value: 001 [ ]
Sorea by TAXONOMIC Group: class - [}
Commen Domains: 1 o
Species Read-Across. Yes = [ ]
Update Report Use Default Settings

Visualization 0-

Visualize Data_ This wil open in a separate tab

42



Sequence Alignment to Predict Across Species Susceptibility (SegAPASS): User Guide
Updated 09/10/2024; Contact Carlie LaLone with Questions: LalLone.Carlie@epa.gov

Example of Level 2 page:

Main Level 1 Level 2
Level 2 Query Domain Information

oS list
Ortholog Count: 845 Protein and Taxonomy Data: 01/11/2023
BLAST Version: 2 15.0

tor, which are actvated by the hormone 17beta-estradiol (estrogen)  COD Data: 0912112022
Software Version: 7 1

Susceptibility Cut-off = Primary Report Settings -

Use Defaull Seftings

View Cutoff

This will open in a separate tab

Visualization L

The data visualization will then open in a new web browser tab, one for Level 1 and a different one for
Level 2. The visualization will display for the report selected by the user on the Level 1 or Level 2 report
page and be identified as “Level One Visualization — Primary Report” or “Level One Visualization — Full
Report” and “Level Two Visualization — Primary Report” or “Level Two Visualization — Full Report.”

Note: One report type at a time, either “Primary Report” or “Full Report,” can be displayed in the
visualization tab for Level 1 and Level 2. Therefore, if the user is viewing the “Level One Visualization —
Primary Report” page and returns to the Level 1 results page and clicks the radio button for “Full Report,”
the data visualization tab will update to “Level One Visualization — Full Report.”

Level 1 and 2 Information Page

The initial page that opens upon clicking the “Visualize Data” button provides the respective level query
protein information, including SeqAPASS ID, query protein, query species, ortholog count, and query
accession information. A link out to the NCBI protein database page corresponding to the queried
accession is available by clicking the query accession. Information on the visualization is provided in the
“Visualization Info” text box. To view the data visualization boxplots click the BoxPlot icon.

Level One Visualization - Primary Report

Level 1 Query Protein Information

‘Seloct to Open Informatian or Data Visualization

Ot
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Level Two Visualization - Primary Report

sepras

Level 3 Visualization Information Text
e Heat Map — Heat Maps depicting SegAPASS data illustrating the comparison between the
template species and the user selected species allow for a summary of species’ protein sequence
comparisons.

o The similarity between species compared to the template species and the user selected
amino acids is denoted with either a (Y)—yes, or (N)—no. The color green is associated
with “yes” and red is associated with “no.”

o Similarities between amino acids are determined by comparing the species-specific
amino acids against the template species. The amino acids can be either a Total Match,
Partial Match, or Not a Match.

o The user has the ability to add or remove five settings (Susceptibility Prediction,
Susceptibility Prediction Text, Alignment Prediction Heat Map, Amino Acid, and Amino
Acid Position) to allow for a customizable Heat Map.

o Selecting one of the Optional Selections will highlight the species names that are
associated with that selection.
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Level 1 and 2 BoxPlot Page — Controls

Upon clicking the “BoxPlot” icon on either Level 1 or Level 2 Visualization Information pages, a box for
the boxplot “Controls” and a box for the interactive boxplot will open, respectively.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Level Two Visualization - Primary Report

Level 1 Query Protein Information
SeqAPASS ID: 3682 Query Accession: NE_000116.2
Query Species: Home sapiens
Ortholog Count: 845
‘Query Domain: (310) 305249 . NR_LBD_ER , Ligand binding domain of Estrogen receptor, which are activeted by the hormone 17bsta-sstradiol (sstrogen)

Select to Open Information or Data Visualization o

O\

BoxPlot

Controls

Mammaia Aves ® Crocodylis ® Lepidosauria | Testudinata ® Amphiia ® Chondrichinyes x ~Coelacanthiformes  ~Acinoglen ® | Dipnomorpha % Cladisfia ® Mypdni x Hyperoarsa ®  Sapifioides % | Enferopneusta ®  Pofchasts %
Bivalvia  Gastopods * Leplocardii ® Ascidiaces »  Priepulmorpha ® Cephalopads = | Arachnida x Malacosttaca ® Insecta ® Phoronidae = Eurclaloria ®  Crinoides * Collembol * Hexanaupha x Ostracofa x  Magnoliopsida x
Ungulata % Enopla ® ~Hydrozoa W Echingides % Cifellsta ® Holathroidea ® | Pycnogonida ® Branchiopada % Xenolubelidas | Eufardigrade ® Merostomata % Asleroides W Rhynchonelata ® Anfhozoa % Thecostiaca W

Polyplacophora =~ Rhopakuwidse ® Palasacanthocephala ® ~Appendicularia %
Select Species
@ o Legens

 Common Name
© Species Legend Opbons Group by Common Name
Sciantific Name

Ortholog Candidates.  Threalened Species.  Endangered Species.  Common Modal Organisms.

© Optional Selections:

Downioad BaxFiol Open Sizs Controls. Push Levs| 2 Boxplot To DS Report @
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Manipulating Taxonomic Groups on x-axis

The boxplot controls allow the user to edit the taxonomic groups that are displayed on the x-axis by
clicking on the “X” for the Taxonomic Group name (e.g., Aves). This action removes the selected group
from the x-axis. To the right of the “Taxonomic Groups” controls box is a drop-down that allows the user
to remove or add back taxonomic groups to the x-axis of the boxplot graphic, by deselecting or selecting
check-boxes in the dropdown. Similarly, unwanted taxonomic groups may be removed directly from the
boxplot by hovering the cursor over the taxonomic groups listed along the x-axis. The user will notice
that the selection arrow changes to a black arrow with a red ‘x’ next to it; clicking the taxonomic group
will then remove it from the boxplot and the “Taxonomic Groups” controls box. The user can delete
multiple species by pressing CTRL and either clicking individual species or slowly dragging across
multiple species. Additionally, that taxonomic group will have the checkbox deselected in the
“Taxonomic Groups” controls box drop-down list.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Level One Visualization - Primary Report

Level 1 Query Protein information

SeqARA

Select to Open Information or Data Visualization

Boxplot Li)

70

>
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=
o
E
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o
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Marmimalia
Testudinata
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Customize Boxplot Legend

The user may customize the “Boxplot” by adding a legend that will pinpoint species of interest on the
boxplot. Upon clicking the drop-down for “Select Species for Legend” in the controls box the user may
search in the text box for specific species to display in the boxplot legend. Upon identifying a species
from the drop-down menu and selecting the checkbox the species name will be placed in the boxplot
legend and a corresponding data point will be produced on the graph. The default settings display the
species common name both in the “Select Species for Legend” dropdown and on the boxplot. However, if
the species scientific name is desired, the user can select the radio button for “Scientific Name” in the
controls box for “Species Legend Options.” This action will change the drop-down menu and species in
the legend to display the species scientific name.

Note: The database will take a brief moment to update the list upon changing between “Common Name”
and “Scientific Name.”

BoxPlot

Controls

Mammalia Testudinata * ~Aves x Crocodylia * ~Lepidosaurla * | Amphibia  ~Chondrichthyes x ' Dipnomorpha % | Coelacanthiformes x = Actinopteri x

Cladistia =~ Hyper x (Myxinl = x ycha x sta % G x [ Bivalvia = Lepioca

= | Cephalopoda =

Priapulimorpha %~ Ascidiacea ® | Eurofatoria ® | Lingulata % ~Arachnida % | Malacostraca % Insecta ® Crinoidea % Ostracoda * Collembola %

Hexanauplia %~ Branchiopoda * ~Enopla x | Eutardigrada = Echinoidea x < Pycnogonida x | Clieliata % ~Mefosiomata % ~Magnoiiopsida x

Palaeacanthocephala  x Hydrozoa x = Thecostraca x

Rhyncho

Holothuroidea % Anthozoa x ~Phoronidae x ~Asteroidea x ~Rhopaluridae % | Xenoturbellidae

Abalones = | Alaskablackfish x ~Alkalibee = ~Americanpika x Arkshells x ~ Aflantic yellow-nosed albatross x  Australasian robins

o

Auaiue sanmun  Broup by Common Name

Atlantic sand fiddler crab ]
Atlantic silverside

Atlantic stingray

Atlantic sturgeon

@ Optional
Select v Atlantic yellow-nosed alb
v Australasian robins v
| « co— » |
Download BoxPTaT T OPEN SIZE Controls. Push Level 1 Boxplot To DS Report @
Boxplot LiJ
100 @ Abalones ¥ Arkshells
¢ Alaskablacklish @ Atlantic yellow-nosed albatross
m Alkali bee ¢ Australasian robins
A American pika
%0 P
80 -0 0 ﬁ
70
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Change Species Display on Plot

Multiple scientific names can be represented by only one common name (e.g., Common name: Babblers;
corresponding scientific names: Pteruthius melanotis, Erpornis zantholeuca). Therefore, if a species
common name that represents multiple species was used to create the legend, and the user decides to
instead select “Scientific Name,” by default the boxplot legend will change to display multiple scientific
names that representing the individual common name and each scientific name will be represented by a
unique color/shape point on the plot. However, if the user selects the checkbox “Group by Common
Name” in the “Species Legend Options” control box, then the scientific names that are represented by one
common name will all display the same color/shape point on the plot.

The user has the option of removing selected species from the legend either by removing them directly
from the “Select Species for Legend” drop-down box or by hovering the mouse directly over the species
name in the legend. The mouse will change to a black arrow with a red ‘x’ next to it. Clicking the name
while this arrow is displayed will remove the species from the legend and from the control box.

BoxPlot

Controls

Mammalia Testudinata % ~Aves x | Crocodylia *  Lepidosauria x  Amphibia % | Chondrichthyes x ' Dipnomorpha =  Coelacanthiformes w ~ Actinopteri
Cladistia % “Hyperoartia = ~Myxini % | Sagittoidea x | Polychaeta x ~Enteropneusta x | Gastiopoda x Bivalvia x| Lepiocardii % ~Cephalopoda x

Priapulimorpha % ~Ascidiacea % Eurofatoria % Lingulata ® ~Arachnida % Malacostraca ® Insecta x ~Crinoidea x | Ostracoda % | Collembola %
Hexanauplia = ~Branchiopoda x ~Enopla =  Eutardigrada » ~Echinoidea ® Pycnogonida = Clitellaia x ~Merostomata x ~Magnoliopsida
Palaeacanthocephala % ' Holothuroidea x| Hydrozoa x | Thecostraca # | Anthozoa ®  Phoronidae dea x| Rhopaluridae % idae %

Rhynchonellata = ~Appendiculaia = | Polyplacophora =
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Dufourea novaeangliae  * ~ Leguminivora glycinivorella %
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Customize the Legend to Display Species Groups of Interest

In the “Optional Selections” controls box, the user has the option of displaying “Ortholog Candidates,”
“Threatened Species,” “Endangered Species,” or “Common Model Organisms.” Upon selecting one of
the checkboxes, red data points corresponding to species will be displayed on the boxplot. By hovering
the mouse over a single red point, a pop-up box will appear with the corresponding species name,
taxonomic 1D, query protein, and percent similarity.

Note: The user can select to display either species common name or scientific name in the hover over
information box by selecting from the “Species Legend Options.”

If the user selects either “Threatened Species” or “Endangered Species,” clicking on an individual red dot
will open a new web browser tab and link to the corresponding species page on th US Fish and Wildlife
Service’s Environmental Conservation Online System (USFWS, ECOS; e.g.,)
(https://ecos.fws.gov/ecpO/profile/speciesProfile?sld=1506).

Ortholog Candidales:  Threalened Species  Endangered Species:  Common Wodel Organisms
© Optional Selections:
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BoxPlot Controls Widget for Bar Width, Zoom and Pan

By clicking the “Open Size Controls” button, a “BoxPlot Controls” widget opens that allows the user to
adjust the size of the bars on the boxplot by increasing or decreasing the “Bar Width” using the up and
down arrows. The minimum and maximum size for bars are 6 and 60, respectively. To reset the bar width
on the boxplot to default size, click the “Reset” button to the right of the “Bar Width” adjustment box in
the “BoxPlot Controls” box. The user can also Zoom and Pan the boxplot by toggling the on /off button
under the “Zoom” heading. The user can then zoom in or out by clicking the up or down arrows or
entering a number in the text box and clicking enter. To reset the zoom on the boxplot to default size,
click the “Reset” button to the right of the “Zoom” adjustment box in the “BoxPlot Controls” widget.
The pan option is available when the “Zoom and Pan” option is toggled to the “on” position, which
allows the user to click on the boxplot and drag the plot around the screen to reposition. To reset all
BoxPlot Controls to default settings click the “Reset All” button.

Note: Upon exiting out of the BoxPlot Controls widget, the Zoom and Pan options are automatically
turned off.

BoxPlot Controls

Bar Width
182 Reset
Zoom
1252 Reset

Zoom & Pan on

Reset All

Download BoxPlot Widget

2

To download the boxplot, click “Download BoxPlot” button in the controls box. A “Download Boxplot
Widget will pop up. It will be necessary to specify which type of file (SVG, PNG, or JPG,) to
downloaded by clicking on the desired radio button for “Image Type.” The user may customize the
resolution of the boxplot for PNG and JPG files prior to download by altering the “Width” and “Height”
of the BoxPlot. To change “Width” or “Height,” enter the desired number in the text boxes. Click
“Download Image” button to download the file. To close the “Download Boxplot” widget, click the “x”
on the top right of the widget.

Download Boxplot -

Image .
Type: SVG PNG JPG

Width: 1,236

Height: |755

+ Download Image
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Hover-over Features in the BoxPlot

By hovering over a taxonomic group name on the x-axis of the boxplot, an information box will pop-up
listing the top three species in order by highest percent similarity. If only one or two species are
represented in the taxonomic group, then only those species will be displayed. Hovering the mouse over
any of the species in the boxplot, that is present in the legend, will generate a pop-up box with the
corresponding species name, taxonomic ID, query protein, and percent similarity. The susceptiblity cut-
off is displayed in a pop-up text box upon hovering over the dashed horizontal cut-off line.

Summary Table for Species in a Specific Taxonomic Group

By clicking on a box representing a taxonomic group in the boxplot a table will pop-up providing
summary information for that particular group. The table header will provide summary statistics (i.e.,
mean and median percent similarity), including the Taxonomic Group name, number of species
represented in the box, the overall susceptiblity prediciton for the selected taxonomic group. Data table
includes protein and species information along with metrics for evaluated protein similarity and
predicting suseptiblity. Also inlcuded in the table are columns indicating if a species belongs to a certain
group of interest (e.g., Threatened Species; Endangered Species, Model Organism). Table can be
downloaded by clicking on the icon for excel or csv file.

Interactive Visualization with Level 1 Data Page and Level 2 Data Page

The data visualization is programmed to update with changes made to the Level 1 Data page and Level 1
Data page, respectively. Therefore, if the user updates the Susceptibility Cut-off (See user guide section
Susceptibility Cutoff Box for Level 1 and Susceptibility Cutoff Box for Level 2) to the “Second Local
Minimum” or “User Defined Cut-off,” the previously opened data visualization boxplot tab will update
the cut-off accordingly. Similarly, the user modifies the Primary Report Settings (See user guide section
Level 1: Primary Report Settings and Level 2: Primary Report Settings), the data visualization will
update accordingly.

Note: If the user updates the “Primary Report Settings” for “Sorted by Taxonomic Group” the boxplot
will update to display the new taxonomic group selection that is present in the “Filtered Taxonomic
Group” column in the data table. The user should be aware that manipulating the “Sorted by Taxonomic
Group” to a different level in the taxonomic lineage (e.g., from class to order; from class to genus) adds a
larger number of taxonomic groups to the x-axis. Therefore, the plot may require greater user
manipulation using the “BoxPlot Controls™ to view the data.

Level 3: Individual Amino Acid Residue Alignment

In the “View SeqAPASS Reports” tab, on the “Level 1 Query Protein Information” page, there is a
“Level 3” dropdown for setting up the query for comparing individual amino acid residues to a template
sequence. It is anticipated that the choice of template sequence and residues that are selected to align will
be derived from the published literature in most cases. Publications evaluating homology models, protein
crystal structures, pesticide field resistance, or utilizing site-directed mutagenesis are a few examples of
the types of studies that may contain such information to guide a Level 3 SeqAPASS evaluation.
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Susceptibility Cut-off + Level 2 o Level4 0
Primary Report Settings 0+ Level 3 Ol Reremn Leve 4 Furs

Visualization -+ 8 + Raference Expiorer ©

Relevant literature containing these data can be identified using the SeqAPASS “Reference Explorer.”
The user can search for literature with the protein(s) of interest with an auto-populated search term that is
integrated into a predefined Boolean string and generate a Google Scholar link that will take them to
scientific articles containing their protein(s).

= Reference Explorer €

Additional

Names:

Add Protein Name

estrogen receptor isoform 1

Remove Selected Protein Restore Default Proteins

Generate Google Scholar Link

The user can modify the Boolean search string by adding text to the “Additional Names” text box and
clicking the “Add Protein Name” button. By selecting a name that is currently in the text box and clicking
the “Remove Selected Protein” button, the user can delete names from the text box and therefore these
names will not be included in the Boolean string for the Google Scholar search.

= Referance Explorer €@

Additional
MNames: = [mronarasl

Add Protein Name

estrogen receptor isoform 1
oestrogen

Remaove Selected Protein Restore Default Proteins

Generate Google Scholar Link

When satisfied with the protein names to be included in the Boolean search string, the user will select the
“Generate Google Scholar Link” button. A pop-up will appear displaying the Boolean string to be
searched in Google Scholar. The user can continue to modify the Boolean string by clicking in the text
and adding additional information. The Boolean string can be copied and pasted elsewhere by the user by
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clicking the “Copy to Clipboard” button. The user can also choose to use the generated Boolean string to
search Google Scholar. To do so the user will select the “Search Google Scholar” button.

Google Scholar *

https:/ischolar. google.com/scholar?hl=en&as_sdt=0%2C34&g=(estrogen receptor isoform 1 ORW JAND("site-directed mutagenesis” OR "molecular docking” OR " dnckmg analysis” OR "docking simulations” OR “x-ray crystallography”
OR "crystal structure” OR "homology modeling” OR "protein structure” OR proteln hmdlng OR "molecular moﬂsl OF{ "binding" OR "field resistance" OR " amlnnacld OR "amino acid residues” OR “mutation” OR “mutations” OR "molecular
dynamics” OR "franscriptional activation” OR "3D-pharmacophore” OR “"pharmacophor pased” ioinformatics” OR "3D-siruct " OR "3D-QSAR")

Search Google Scholar Copy to Clipboard

4

Upon selecting the “Search Google Scholar” button, a new tab will be generated in the browser for
Google Scholar that contains the Boolean string in the search with publications and articles that matched
the SeqAPASS generated Boolean string. The literature displayed by Google Scholar for the user should
be evaluated to identify appropriate articles for determining Level 3 template sequences and critical
individual amino acids for comparisons across species.

@ Segence Alignment to Predict Ac X # (estrogen receptor isoform 1)AN X + - X I
C {} & scholargoagle.com/scholar?hl=en&as_sdt=0%2C34&q=(estrogen%20receptor%20isoform%201)AND("site-directed%20mutagenesis*%200.. v QO @ B
= Go gle Scholar (estrogen receptor isoform 1)JAND("site-directed mutagenesis” OR "moleculal n Q
® Articles @ Myprofle v Mylibray A&
Any time Rale of Pit-1 in the gene expression of growth hermone, prolactin, and
Since 2019 thyrotropin
Since 2018 LE Cohen, FE Wondisford, S Radovick - Endocrinology and metabolism ..., 1996 - Elsevier
Since 2015 90 The ERE is distinct from, but may interact cooperatively with, the other hormone response
Custom range elements ... 1 binding sites and the ER are required for distal enhancer activation by estradiol in
vitro ... Other Pit-1 binding sites also contribute to the estrogen response of the Prl gene, so
#r Y Cited by 187 Related arlicles All 6 versions  Web of Science: 108 8¢
Sort by relevance
Sort by date ity Understanding the selectivity of genistein for human estrogen receptor-p [HTML] sciencedirect.cam
using X-ray crystallography and computational methods
" include patents ES Manas, ZB Xu, RJ Unwalla, WS Somers - Structure, 2004 - Elsevier
" include citations up the possibility of targeting other tissues while avoiding certain classical estrogenic effects . both

known to enhance ligand-dependent transcriptional activation of the estrogen receptor, and they ...
GEN, 17-f estradiol (E2), diethylstilbestrol (DES), and daidzein (see Figure 1) were

Create alerl fr U9 Citedby 176 Related articles All 7 versions Web of Science: 125 99

In the “Level 3” box, there is a link out to the “NCBI Protein Database” for identifying the template
sequence of interest. Below this link the user will find a text box where the user can enter an NCBI
Protein Accession with the version number (e.g., NP_000116.2) or a FASTA formatted sequence (e.g., <
>0i|62821794|ref|[NP_000116.2| estrogen receptor isoform 1 [Homo sapiens]
MTMTLHTKASGMALLHQIQGNELEPLNRPQLKIPLERPLGEVYLDSSKPAVYNYPEGAAYEFNA
AAAANA
QVYGQTGLPYGPGSEAAAFGSNGLGGFPPLNSVSPSPLMLLHPPPQLSPFLQPHGQQVPYYLENE
PSGYT
VREAGPPAFYRPNSDNRRQGGRERLASTNDKGSMAMESAKETRYCAVCNDYASGYHYGVWSC
EGCKAFFK
RSIQGHNDYMCPATNQCTIDKNRRKSCQACRLRKCYEVGMMKGGIRKDRRGGRMLKHKRQRD
DGEGRGEV
GSAGDMRAANLWPSPLMIKRSKKNSLALSLTADQMVSALLDAEPPILYSEYDPTRPFSEASMMG
LLTNLA

DRELVHMINWAKRVPGFVDLTLHDQV).
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Upon clicking on in the “Select Template Sequence” text box, a pop-up message will appear to provide
examples for the proper format of Accessions or FASTA files to be entered. A link out to the NCBI
Protein Database is available for the user and found above the template entry text box.

Level 3 AR

+ Refersnce Explorer @
Lewsl 3 Query Amino Acid Residues
MCBI Frotein Datsbase (W
Select Templats Sequence -Enter NCEl Profein Accession OR FASTA Sequence-

Examples:
| NP_000116.2

OR

>Sequence descriplion in first ine
Additional Comparisens {apdional) MTMTLHTKASGMAL L HOIQGNEL EPLNRPQL KIPLERPLGEVYLDSSKPAVY

NCBICOBALT IS

Enter Level 2 Run Name
L]
MNCEB| Texonomy Datsbase IEHE
Choose Taxonomic Group(s)
All Groups - 1]

\Uise tab's below to select sequences

Prigritize Agcessions

0 Spece
Request Residus Run
\iew Single Repont

Choose Query to Wiew
-Select Level 2 Run Name - | = | )

View Level 3 Data

\iew Combined Report

Combine Level 3 Data | @

Refresh Level 2 and 3 Runs

Additional sequences can (this is an optional field the user can choose to fill in) also be incorporated into
the Level 3 alignment using the “Additional Comparisons (optional)” text box. Upon clicking on the
“Additional Comparisons (optional)” text box, a pop-up message will appear to provide examples for the
proper format of Accessions or FASTA files to be entered.

Note: In the “Additional Comparisons (optional)” text box, zero or more NCBI Protein Accession must
be entered prior to FASTA sequence(s) if they are to be included in the Level 3 alignment.
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Level 2 0+ Level 4 L

Level 3 o - Refresh Level 4 Runs

* Reference Explorer @

Level 3 Query Amino Acid Residuss

NCBI Protein Database (S

Select Template Sequenca

er0o ore Bl Protein Accessio jollowed by 00 ore FA A Sequencesy
amples

Additional Comparisons (optional) P 000116

NCBI COBALT [EHiE . i ALLHOIQ PLNRPQLKIPLERF DSSKPA
EquenCe GesCrnpaon o ECoNG
P QKYLRYQSDNIQQ QFSADKILDPLAQFEVEP DG

egquence gescrpio 0

Enter Level 2 Run Mame

NCBI Taxonomy Datsbase (S
Choose Tazonomic Group(s)
All Groups = 0
Use table below o select sequences
Prioritize Accessions
0 Spacies Sslecied

Request Residue Run

Wiew Single Report

Choosa Quary to View
-Select Level 3 Run Mame - | = @

\iew Level 2 Data

iew Combined Report

Combine Level 3 Data | @

Refresh Level 2 and 2 Runs

Below the text box where the user can choose to add additional sequences for comparison, is a link to
NCBI COBALT (Constraint-based Multiple Protein Alignment Tool). The NCBI COBALT allows the
user to align multiple sequences and is the alignment tool that SeqAPASS algorithms utilize to set up the
query of individual amino acid residues across species.

Note: The user does not need to use the COBALT link to run a Level 3 evaluation, however the link is
available in case the user chooses to further evaluate or compare multiple potential template sequences.

Under the text “Enter Level 3 Run Name,” there is a text box where the user can enter a user defined
name for the run. The user may only enter letters or integers as text for the name. The user defined name
will appear in the “View Level 3 Data” dropdown upon completion of the Level 3 sequence alignment.
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Level 3 b =

+ Reference Explorer

Level 3 Query Aming Acid Residuss

MCBI Protein Database [EE

Select Template Sequence

Additional Comnparisons (optional)

MCBI COBALT |E6F

Enter Level 3 Run Mame

MCH! Taxonony Datsbase ST
Choose Taxonomic Groupfs)
All Groups -
Uze table balow fo select sequencas
Prioritize Accessions
0 Species Selected

Request Residus Run

iew Single Report

Cheoose Query to YView
-Select Level 3 Run Name - | = | @}

iew Level 2 Data

\iew Combined Report

Combine Level 3 Data

Refresh Level 2 and 2 Runs

To complete the set-up for a Level 3 query the user must select which sequences to compare to the
identified template sequence. Listed in the “Choose Taxonomic Group(s)” drop-down are all Taxonomic
Groups that were identified as hits in the “Level 1” primary amino acid sequence alignment data. Because
COBALT is used to align all sequences that are selected, it is recommended that the user selectively
identify sequences from the hit table below to align. For example, selecting sequences with low similarity
to the template sequence along with sequences sharing high similarity to the template sequence can skew
the alignment because COBALT is trying to align all the sequences together. It is recommended that the
user select sequences by first selecting a taxonomic group from the “Choose Taxonomic Group(s)” drop-
down. The user can also use the NCBI taxonomy link to type in the name of the “Taxonomic Groups”
found in the drop-down to look up which species fall in that group.

Prioritizing Accessions

The user may click the “Prioritize Accessions” button to have all accessions that meet the default
standards selected, as designated by the left-hand checkbox in the Level 1 Report table. The default
settings prioritize protein Accessions that begin: - NP_, O_, P_, Q_, ABC_, XP_ and deselect those that
are annotated as Other Sequences, unidentified, Unclassified sequence, Bacteria, unnamed,
uncharacterized, partial, hypothetical, LOW QUALITY PROTEIN, unknown, green-fluorescent protein,
as these proteins typically do not provide useful results in Level 3. The user may choose to manually
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update the priority selections by adding and removing accessions using the checkboxes in the first column
of the Level 1 Data - Primary Report table at the bottom of the Level 1 page. After selecting “Prioritize
Accessions”, the number of accessions prioritized by the user will be displayed below the “Prioritize
Accessions” button with the “x species selected” text. Prioritized accessions will be aligned in the Level 3
Analysis upon selecting “Request Residue Run”.

Level 3 Query Amino Acid Residues

NCBI Protein Database (EXim
Select Template Sequence

[ ]
Additional Comparisons (optional)
L]
NCBI COBALT exim
Enter Level 3 Run Name
Actinopteri (]
NCBI Taxonomy Database [EXIT
Choose Taxonomic Group(s)
All Groups ~| @
[ P
All Groups
Actinopteri
Amphibia
Anthozoa

Appendicularia
Arachnida

Accidizacon

View Combined Report

Combine Level 3 Data

Note: The “Choose Taxonomic Group(s):” drop-down will display the level of the taxonomic hierarchy
being displayed in the “Filtered Taxonomic Group” column of the “Level 1 Data” table. For example, if
the user changes the default option from “class” to “order,” then “order will be displayed in the
dropdown.
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Level 3 o=

+ Reference Explorer

Level 3 Query Amino Acid Residues

NCBI Protein Database (EXiW
Select Template Sequence

NP_0001162

0
Additional Comparisons (optional)
(i}
NCBI COBALT (EXiT
Enter Level 3 Run Name
Order not Class o
NCBI Taxonomy Database (EXT
Choose Taxonomic Group(s)
All Groups ~ O
[ §
All Groups;
1 Acipenseriformes
| Actiniaria
Amphipoda

Anabantiformes
Anguilliformes

Anseriformes

View Combined Report

Combine Level 3 Data

By choosing a group from the drop-down menu, the “Level 1 Data” table below will be filtered by the
selected Taxonomic Group (see column “Taxonomic Group” in “Level 1 Data” table). When a
“Taxonomic Group” is selected from the drop-down, it can take up to a few seconds for the “Level 1
Data” table to filter completely, depending on the size of the table. The user can then examine each hit
protein in the “Level 1 Data” table and select those that they would like to compare to the template
sequence. To select sequences/species from the filtered “Level 1 Data” table, the user will select the
check boxes in the first column of the table. Although it is not typically recommended, the user may also
select the header check box in the first column to select all sequences/species in the filtered table.

Note: The user can also type the “Taxonomic Group” of interest in the text search box at the top of the
drop-down for quick filtering.
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Below is an example where the user selected the “Taxonomic Group” Actinopteri from the drop-down
and then selected individual sequences/species to align with the template sequence. The number of
selected species will be shown in the text above the “Request Residue Run” button.

4 Parisl bt Protein Ssausncs
o Primary Resort ¥ Parsent Similarty * 100%
Full Repart ~  Buscepiible =¥, Oriholog Count = 0
4 Show Only Eukaryates
Tha fallomng links et the st ST
i NCEI Accession & WO O e
MEN3200168.1 18718 724
108 stzzez
- 15857 7817
%P 0098256081 41888 o1
RXM34630.1 106531 7006
KAKI171545 1 20028 40147
AP 0411083451 TeaT4 12

NCBI Taxpnomy Database (EH
Cheose Taxonomic Group(s)
Actinogteri = L]
Use iable below to select sequences

Pricritize Accassions L]
0 Species Selecied

Request Residue Run

View Single Report

Choose Quary to View
-Select Laval 3 Run Name - MK

View Level 3 Data

View Combined Report

Combine Level 3 Data (]

Refresh Level 2 and 3 Runs

Download Current Lavel 1 Report Setings | @

L]
 View Level 1 Summary Report | @
_ PushLevel 1To DS Report | @
Level 1 Data - Primary
Search: Actinopteri °
Taxonomic Eltered
i Taxonomic Scientific Name & Common Name 2
Group &
Actincoter Actinopter Amis caiva Bowin
Actinopter Actinopter Atraciosteus ropicus Tropical gar
Agbopteri Actinopteri Atractosteus spatuls Alligator gar
Actneoten Actinopter Lepisosteus ocuisivs Spotted gar
Agbopteri Actinopteri Asipenser nithenus Sterlet
Actneoten Actinopter Acipsnser oxyrinchus oxyrinchus Adantic sturgean
Actincoter Actinopter Polyedon spathuls Mississippi paddlefish

ECOTOX Widget @

Protein Name 2

ESRA protein
estrogen raceptor alpha
ESR1 protein

PREDICTED: estrogen receptor

Estrogen receptor

estrogen receptor-ie isoform X1

‘2strogen receptor

(See Search, View, and Download Data Tables section of user guide for more information)

The user can choose to align sequences/species from multiple taxonomic groups with the template
sequence, by going back to the “Choose Taxonomic Group” drop-down and selecting another group,
which filters the Level 1 table based on the group selected, and then the user can select additional species

from the newly filtered table. As before, the number of selected species can be tracked in the text above

the “Request Residue Run” button that reads “X species selected”.

When the user has selected all sequences they want to align, then click the “Request Residue Run” button.
Upon successful submission of a Level 3 query the user will see the following pop-up message. If
submission is unsuccessful, a message will appear describing the reason for the unsuccessful submission.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

‘ Level 3 Run Requested

Status queved
Home Request SeqAPASS Rur SegAPASS Run Status View SeqAPASS Reports Settings
{ SeqAPASS Reports Version 8.0 Logged in as: Ryan Staub I
Main Level 1
Level 1 Query Protein Information
Hit proteins are identified for the following query profem. Uise the main button to go back to the SeqAPASS Reports list

SeqAPASS ID: 3692
Quary Species: H
Query Protein; es!

Query Accession: N2_000116.2

Susceptibility Cut-off
Primary Report Settings

Visualization

Protein and Taxonomy Data: 01112023
BLAST Version: 215.0
Software Version: 7.1

Ortholog Count: 845

> Level 2 L Level 4
2B Level 3 0 - Refresn Level 4 Runs
0+ + Reference Explorer ©
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To update the “Choose Query to View” drop-down menu with the completed Level 3 alignments, the user
can click on the “Refresh Level 2 and 3 runs” button.

Level 1 Query Protein Information

Hit proteins are identified for the following query protein. Use the main bution to go back to the SeqAPASS Reports list
SeqAPASS ID: Query Accession: NP_0001162 e Ortholog Count: 846 Protein an d Taxonomy Data: 01/11/2023
BLAST Versi D
Software Version:

Susceptibility Cut-off & Level 2 0.+ Level 4 0+
Primary Report Settings 0+ Level 3 0+ Refresh Level 4 Runs

Visualization 0+ Refresh Level 2 and 3 Runs

Additionally, the user can check the status of the Level 3 run by clicking the “SeqAPASS Run Status” tab
and the radio button for “Level 3 Status.” Typically, Level 3 alignments complete in a few seconds. When
the Level 3 query completes and the Level 1 page has been updated, the user defined Level 3 Run Name
will be available in the “Choose Query to View” drop-down menu. After selecting the desired Run Name
from the drop-down, click “View Level 3 Data” button to view the aligned sequences and set up the
individual amino acid residue alignments with the selected sequences/species.

View Single Report

Choose Query to View

-Select Level 3 Run Name - ~- 0

| Pel View Single Report

-Select Level 3 Run Name - Choose Query to View

Mammalia_3_12 (Mammalia_3_12 -] ©
cody_test View Level 3 Data

Upon a successful Level 3 query submission a pop-up message will be displayed as follows in the upper
right-hand side of the screen:

View Single Report

Choose Query to View

-Select Level 3 Run Name - | = (@

View Level 3 Data
e ——

View Combined Report

Combine Level 3 Data
———————— e

Once the Level 3 run has completed, the user can select the “Select Level 3 Run Name” drop down in the
“View Single Report” box to view an individual user defined Level 3 run. If the user has completed
multiple Level 3 alignments, between a template sequence and more than one taxonomic group, the user
can combine Level 3 reports by selecting the “Combine Level 3 Data” button. A pop-up will appear for
the “Combine Level 3 Reports™. There are a series of three steps to combine Level 3 reports. First the user
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will “Choose a Level 3 Template” from the dropdown that contains a list of all templates used to generate
alignments in Level 3 by the user. The template sequence must be in-common to the Level 3 runs that will
be combined.

Combine Level 3 Reports *

(VR oEICE Level 3 Jobs  Order Level 3 Jobs

Choose a level 3 Template:
XP_0469255221 -

Next -+

After selecting the template, the user will click the “Next” button. At this point the user will select all
Level 3 Jobs that are to be combined by selecting the check box in the “Level 3 Jobs” dropdown next to
the user defined names. After all jobs that are to be combined are selected the user will click the “Next”
button. Note that as the user moves through each step of the Combine Level 3 Reports feature, the step
the user is currently on is indicated by highlighting the button in blue coloring (example “Level 3 Jobs”
button is highlighted when working on selecting Jobs to combine).

Combine Level 3 Reports *

Level 3 Templates QEEEVCRHGLIE Order Level 3 Jobs

Choose level 3 Job(s):
|Choose level 3 Job(s) [~

“ Next =
CL TEST Aves
v CL_Test_Actinopteri
v CL_Test Clasdistia
v CL_Test_Mammalia

The next step in the “Combine Level 3 Reports” feature is to put the jobs in order as to how they should
be displayed in the output. Typically, sequences from an individual taxonomic group are aligned to a
template sequence and named accordingly (e.g., Actinopteri, Amphibia, Aves, etc.). It may be useful to
order the combined report similarly to how the taxonomic groups are displayed on the x-axis of the Level
1 or Level 2 data visualization. Therefore, the user can select the user defined name from the “Order
Level 3 Jobs: ” text box and drag and drop the name to the desired order from top to bottom. To move on
to select individual amino acids for sequence comparisons the user will select the “View Level 3 Data”
button.

61



Sequence Alignment to Predict Across Species Susceptibility (SegAPASS): User Guide
Updated 09/10/2024; Contact Carlie LaLone with Questions: LalLone.Carlie@epa.gov

Order Level 3 Jobs:

CL_Test_Actinopteri
CL_Test_Clasdistia
CL_Test_Mammalia

+ Back

Combine Level 3 Reports

Level 3 Templates Level 3 Jobs JeIGEIJRCVERKN]

View Level 3 Data

The order selected will translate to the top to bottom order displayed in the data table, with the template

sequence only displayed once in the first row and all selected jobs below.

Data

Rioeon Job Name

GL_Test_Actir
CL_Test_Actir
CL_Test_Actir
CL_Test_Actir
CL_Test_Actir
CL_Test_Actir
CL_Test_Actir
CL_Test_Actir
GL_Test_Actir
GL_Test_Actir
CL_Test_Clas
CL_Test_Man
CL_Test_Man
CL_Test_Man
CL_Test_Man
CL_Test_Man
CL_Test_Man

5 o ®®mm®m® o oo oo o

NCBI Accession ¢

XP_047228000.1
XP_054613157 1
XP_054908445 1
XP_038148449 1
XP_058473545 1
XP_040054489 1
XP_081150221 1
XP_049595120.1
XP_043868495 1
XP_051907637 1
XP_039614339 1
XP_045352099 1
XP_042815309 1
XP_042762553 1
XP_060491502 1
XP_053763236 1
XP_049505635.1

Protein
Count 3
48650
48595
41286
42402
43057
45332
41143
47901
91952
42976
64397
67612
56149
53687
55633
57098

Species
TaxID ¢

Search: Enter keyword o

Taxonomic Group &

Actinopteri
Actinopteri
Actinopteri
Actinopteri
Actinopteri
Actinopteri
Actinopteri
Actinopteri
Actinopteri
Actinopteri
Cladistia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia

Scientific Name ¢

Girardinichthys multiradiatus
Dunckerocampus dactyliophorus

Poeciliopsis proliica
Cyprinodon tularosa
Solea solea
Gasterosteus aculeatus aculeatus
Syngnathus scovell
Solea senegalensis

Hippocampus zosterae
Polypterus senegalus

Leopardus geoffroyi

Panthera tigris
Panthera leo
Panthera onca
Panthera pardus

Panthera uncia

Commeon Name &

Goodeids
Ringed pipefish
Blackstripe livebearer
Kilifishes
Common sole
Three-spined

Protein Name ¢

corticotropin-releasing factor-binding. prot

corticotropin-releasing factor-binding protein is

corticotropin-releasing factor-binding prot

corticotropin-releasing factor-binding. prof

corticotropin-releasing factor-binding. prof
s factor-binding prot

Broad-nosed pipefish
Gulf pipefish
Senegalese sole
Duwarf seahorse
Gray bichir
Geoffroy's cat
Tiger
Lion
Jaguar
Leopard
Snow leopard

leasing factor-binding, protei

corticotropin-releasing factor-binding prol

corticotropin-releasing factor-binding protein is

ic leasing factor-binding protei

corticotropin-releasing factor-binding. prot

\-releasing factor-binding protein is

corticotropin-releasing factor-binding. prof
releasing factor-binding prot

corticotropin-releasing factor-binding protein is

1-releasing factor-binding protein is

1-releasing factor-binding protein is
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View Level 3 Individual Amino Acid Query and Data Page

Clicking the “View Level 3 Data” button, the Level 3 data page opens. The “Level 3 Template Protein
Information” box contains the SeqAPASS Run ID, Query Accession (with link out to NCBI), Ortholog
Count (# of hits identified as ortholog candidates to the query species protein sequence), NCBI Data
(displays the date that NCBI databases and executables were downloaded and incorporated into

SeqAPASS), Level 3 Run Name (defined by user), Template Species (Entered by user in Level 3 query),
Template Protein, and Query Residues (this field is populated with residues upon selection and successful

table update).

Level 3 Template Protein Information

Ortholog Count: 123

Select Amino Acid Residuss -

Enter Amino Acid Residue Pasitions

Copy to Residue List

Update Regort

Level 3 Data - Primary

Search: Enter keyword

JobName  NCBIAccession &

The user can view the “Level 3” data page, which includes the Data Version, NCBI Accession, Protein
Count, Taxonomic information, Protein Name, and date/time the Level 3 run completed. The data table
remains in order of percent similarity, with those sequences having the highest percent similarity to the
template sequence, on the top, to those with the lowest percent similarity on the bottom. (See Search,
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View, and Download Data Tables section of user guide for more information.

For additional information on Amino Acid Residues, including definition of the acronym, the amino acid
residue name, the classification for the amino acid side chain and the size of the amino acid residue based
on molecular weight, the user can click the “Show Amino Acid Info...” button. A pop-up table, “Amino
Acid info,” will be displayed providing this information.

Level 3 Template Protein Information

Query Accession: NP 0001162 M Orthalog Count

Amino Acid info

D% Mame ¢ Side Chain & Size ¢

Downlaad Current Level 3 Repon Senings

To obtain individual amino acid residue alignment data in the Level 3 data table, the user must use the
shuttle in the “Level 3 Template Protein Information” box to select positions and amino acid residues
from the chosen template sequence to align with the sequences/species that were selected by taxonomic
group. Single letter abbreviations are used for the amino acid sequences.

G: Glycine A: Alanine S: Serine T: Threonine  C: Cysteine V: Valine
L: Leucine I: Isoleucine  M: Methionine P: Proline F Phenylalanine U: Seleno-cysteine
Y: Tyrosine  W: Tryptophan D: Aspartic Acid E: Glutamic Acid

N: Asparagine Q: Glutamine H: Histidine  K: Lysine R: Arginine

Select Amino Acid Residues

M - « ||3M

The user can select one residue at a time by clicking and highlighting the residue of interest and then
clicking the top right arrow shuttle button to move the residue to the right-hand box for inclusion in the
alignment. Each time a residue is added to the right-hand box, the left-hand box resets itself to the 1%
residue. Or the user can select multiple residues at the same time by holding the Ctrl button, clicking on
residues, and then clicking the top right arrow shuttle button to move the residues to the right-hand box.
The user can choose to remove selected residues by using the left arrow button to clear one at a time or
the double left arrow button to remove all selected residues at once. When residues of interest (likely
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defined from the literature as described above) have been selected, click the “Update Report” button,
which then updates the “Level 3 Data” table with the individual residue alignment data.

Alternatively, the user can enter the amino acid positions in the “Enter Amino Acid Residue Positions”
text box (e.g., 351,353,362) and click the “Copy to Residue List” button.

Upon clicking “Copy to Residue List” the “Select Amino Acid Residues” shuttle box is populated with
the position and residues typed. The user can then click the update Report button to produce Level 3
results in the table below.

Enter Aming Acid Residue Positicns

351,353,382 354,394,524
Copy to Residue List

Select Amino Acid Residues

™ 351D

a7 353E
M = | [3682K . ! . e
4T 364V Enter Amino Acid Residue Positions
5L 394R 351,353,362,364,394,524
6H < | |524H
T Copy to Residue List
8K
9A .
L Falad
Update Regnrt

The individual amino acid residue alignment data will then be updated on the right most columns of the
Level 3 Data table. The user can submit a maximum of 50 individual amino acid residues from the
template sequence to compare to the other selected sequences. The individual amino acid residues will be
listed in numerical order starting with the 1% position in the template sequence to the last position in the
template sequence.

65



Sequence Alignment to Predict Across Species Susceptibility (SegAPASS): User Guide
Updated 09/10/2024; Contact Carlie LaLone with Questions: LalLone.Carlie@epa.gov

Level 3 Data — Primary Report

The default report is the “Primary Report” and can be recognized as such because the radio button for
“Primary Report” above the “Level 3 Data” table is selected.

The “Primary Report” columns for the alignment will be titled “Similar Susceptibility as Template” (“Y”
or “N” for yes or no, respectively), followed by Position 1, Amino Acid 1, Total Match 1, Position 2
Amino Acid 2, Total Match 2, Position 3, Amino Acid 3, Total Match 3.... The template sequence will
always be in the top row of the “Level 3 Data” table followed by the previously selected sequences.
Further, the residues selected in the shuttle will also be displayed in the top row corresponding to the
template sequence. Each Position and Amino Acid in the following rows are those corresponding to the
Protein Accession identified in that row and aligning with the template sequence. The Total Match X
describes whether the amino acid residue matches the template based on side-chain classification and
molecular weight, “Y,” for yes, or “N,” for not a match to the template. The user can evaluate this data to
understand how well conserved an amino acid residue is across species or in a species of interest to add
an additional line of evidence to support (or question) susceptibility predictions. The user can also
download the current report settings by selecting the “Download Current Level 3 Report Settings.” This
csv allows the user to track which settings were used or changed by the user when downloading a data
table.

View Level 3 Summary Report @

Push Level 3 To DS Report @

Level 3 Data - Primary
The following links exit the site [EXIT) Download Current Level 3 Report Settings @

Search: Enter keywor o

Data " Protein Species g "
it Job Name  NCBI Accession o oo o Taxonomic Group &

(6of12) =~ -~ 1234|567 8910 |~ 10~ Download Table: " “=

When downloading the current “Level 3 Report Settings”, the following information will be present in the
csv. If the user decides to change the default settings, the csv can be utilized for quick information if the
SeqAPASS page is no longer open.

A B
1 |Level 3 Report Settings
2
3
4 | Analysis TimeStamp 2019 05 16 11:04:08
5 |SeqAPASS version 3.2
6 |Level 3 Run Name Actinopteri
7 |Template Species Homo sapiens
8 |Template Protein [NP_000116.2] estrogen receptor isoform 1
9 |Query Residues 1M, 2T, 3M, 4T, 5L, 6H, 7T, 8K, 9A, 10S
10 |Query Accession NP_000116.2
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Level 3 Data — Full Report

The user may choose to view the Full Report for Level 3 data by selecting the radio button above the
“Level 3 Data” table for “Full Report.” The table below will automatically update to display all of the
alignment details.

The “Full Report” columns for the alignment will be titled “Similar Susceptibility as Template” (“Y” or
“N” for yes or no respectively), followed by Position 1, Amino Acid 1, Direct Match 1, Side Chain 1,
MW1, MW Match 1Total Match 1, Total Match 1, Position 2, Amino Acid 2, Direct Match 2, Side Chain
2, MW2, MW Match Total Match 2, Total Match 2......... The template sequence will always be in the
top row of the “Level 3 Data” table followed by the previously selected sequences. Further, the residues
selected in the shuttle will also be displayed in the top row corresponding to the template sequence. Each
Position and Amino Acid in the following rows are those corresponding to the Protein Accession
identified in that row align with the template sequence. The Total Match X describes whether the amino
acid residue matches the template based on side-chain classification and molecular weight, “Y,” for yes,
or “N,” for not a match to the template. The user can evaluate this data to understand how well conserved
an amino acid residue is across species or in a species of interest to add an additional line of evidence to
support (or question) susceptibility predictions.

Primary Report
View Level 3 Summary Report

Level 3 Data - Full

The following links exit the site X Download Current Level 3 Report Settings

Searchi Enter keyword

Side Chain

Match 1 MW 1 MW Match 1 Total Match 1 Position 2 Amino Acid 2

ar
Susceptibility as Position 1 Amino Acid 1 Direct Match 1 Side Chain 1
Te ate &

1

1
133104

1

1

1

(10f1) 1 10 * Download Table: =

The “Direct Match X” column describes whether the hit amino acid is an exact match to the template
amino acid, providing a “Y” or “N” for yes or no, respectively. The “Side Chain X” column indicates the
side chain classification for the amino acid residue (click on “Show Amino Acid Info...for more
information on classifications). The “Side Chain Match X” column indicates whether the hit side chain
has the same classification as the template amino acid, providing a “Y” or “N” for yes or no, respectively.
The “MW X column indicates the molecular weight (g/mol) of the amino acid residue and the “MW
Match X column indicates whether the hit molecular weight has a difference in molecular weight greater
than or equal to 30 g/mol compared to the template amino acid, providing a “Y” or “N” for yes or no,
respectively. For the “Total Match X to be “Y,” both “Side Chain Match X and “MW Match X” should
be either “Y” and Y” or one “Y” and one “N,” respectively. Only if both “Side Chain Match X and
“MW Match X” are “N” and “N,” then the “Total Match X” is “N” for no. Ultimately, the Total Match 1,
2,3, 4.... are used to inform the “Similar Susceptibility as Template” column. If there is one or more “N”
for Total Match comparing any amino acid residue to the template across a row for a given species, then
the “Similar Susceptibility as Template” is “N” for no, indicating that the hit species is predicted NOT to
have the same susceptibly prediction as the template sequence. However, if all “Total Match X are “Y”
for yes, then the “Similar Susceptibility as Template” is “Y” indicating that the hit species is predicted to
have the same susceptibly prediction as the template sequence.
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Multiple Level 3 Runs Requiring the Same Amino Acid Residue Comparisons

Typically, Level 3 individual amino acid residue alignments are submitted repetitively, comparing speci
from one taxonomic group at a time to the template amino acid residue(s).
View Level 3 Data

Choose Query to View
-Select Level 3 Run Name -
[ "
J Select Level 3RunfName- ]
Actinopteri
Amphibia
Aves

Crocodyliadae

Dipnoi
] Lepidosauria [
- mammalia

Testudines

Therefore, to increase efficiency in submitting the same alignments in Level 3 over and over again, the
user can take advantage of the “Copy to Residue List” button. For the first alignment of amino acid
residues, the user would select the amino acid residues to align and click the “Update Report” button.

Select Amino Acid Residues [ 1

1M 351D
2T 355V
oM i 306H Enter Amino Acid Residue Positions
4T 375Q
5L 400G 351,355,356,375,400
6H - - -
T - | Copy toResidus List _
8K
9A .

Ugdate Regort

By clicking “Update Report” the residues that were selected will be copied into the “Enter Amino Acid
Residue Positions” text box. When the user selects a new “Level 3 Run Name” (from the same Level 1
query accession) to view by using the “View Level 3 Data” dropdown and clicking the “View Level 3
Data” button on the “Level 1 Query Protein Information” page, the “Enter Amino Acid Residue
Positions” text box will be populated with the amino acid residues selected from the previous run.

Enter Amino Acid Residue Positions

|551-35-3-3‘53-3‘34-354-5-24 Enter residue positions as a comma separated list

ﬂbﬂEEMUEt

The user can keep, add, or delete, residue positions in this box and click “Copy to Residue List” button.
The amino acid residues will then be moved to the “Select Amino Acid Residues Shuttle” and the user
can then click “Update Report” to view the data in the table below.

€s
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Heat Map

The Heat Map is a feature that allows the user to have a visual representation of the chosen amino acid(s)
for a single Level 3 run. The Heat Map utilizes color to denote which amino acids are a total match,
partial match and not a match to the template sequence. The Heat Map is accessed within the “Level 3”
page under the “Visualization” drop down and will open up in a separate tab. The Heat Map has many
similar features to the Level 1 and 2 boxplots with some added customizable features. There are many
settings that can be changed within the Heat Map and if necessary, there are informational buttons that
can be opened to get added information regarding the different options.

To get to the Heat Map, open a completed Level 3 run and click the “Visualization” drop down then
select the “Visualize Data” button. This will bring you to the Heat Map where there is information
regarding the features of the map. Then select the “Heat Map” icon to access the Heat Map itself.

Select Amino Acid Residues 0-

27 M
3M 5L
ar 1438 Enter Amino Acid Residue Positions
6H 202C
7T
8K = =
9A Copy to Residue List
108
MG
Update Report
Visualization 0=
Visualize Data This will open in a separate tab.

The default order of the taxonomic groups is based on how the species are selected during the Level 3 set
up process. There is the option to include all taxonomic groups or a user chosen few. To move the
taxonomic groups over to place them in order you must either click or *CTRL™* click and select the arrow
pointed to the right. Once the taxonomic groups are moved over, the user can order the groups by
dragging them up or down.

Level 3 Order Level 3 Level 3 Order Level 3
Taxenomic Groups Taxonomic Groups Taxonomic Groups Taxonomic Groups
Mammalia Aves Mammalia
Testudines Crocodylia Lepidosauria
Aves Amphibia Testudines
Crocodylia Dipnoi
Lepidosauria
Amphibia
Dipnoi
Report Options

There are multiple options within the Heat Map that can be changed based on what information the user
desires to have present. The Heat Map itself can be changed between the “Simple” report which shows
the amino acid and its respective position or the “Full” report which gives added information about each
amino acid. The user can also change between the common name and scientific name displayed on the
Heat Map.
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Optional Selections

The “Optional Selections” for the Heat Map will highlight the name for each respective species based on
what is selected; Ortholog Candidates, Threatened Species, Endangered Species, Common Model
Organism. Only one optional selection can be highlighted at a time.

Total Match
(0 partal match
() notamatcn ([ Threatened Species

Common Name Amim; Acid Amln; Acid Amin: Acid Amln: Acid

Diamondback terrapin [ EEKEN

Western painted turtle _
chinese soft-shelled turte || ORI

Terrapins 64T

Goodes thomscrub tortoise _

64T

64T

Heat Map Settings

Changing the “Heat Map Settings” will give the user the option to display specific information in the Heat
Map. The user can select or deselect a variety of the settings to have a customized Heat Map.

Report Options

Report Type Species Name Type
@ simple ® Common Name
Full Scientific Name

Optional Selections

Ortholog Candidates o Threatened Species Endangered Species

Heat Map Settings

= =
Susceptibility Prediction Heat Susceptibility Prediction
Map Text

=

Alignment Prediction Heat
Map

Common Model Organisms

=

Amino
Acid

ﬂ -
=

Amino Acid
Position
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Common Name Similar Amino Amino Amino Amino
Susceptibility Acid 1 Acid 2 Acid 3 Acid 4

Human

Lappet-faced vulture 129G

Split-tongued squamates 131 N 576V

Japanese giantsalamander— 130G 573L |

. Total Match
C] Partial Match
() ot amaten

Above is an example of a simple report which shows the amino acid and its respective position. Each
amino acid is compared to the template species and can receive a dark blue color (Total match), a light
blue color (Partial match), or a yellow color (Not a match). To access more information regarding each
amino acid, the user can scroll over the amino acid box to bring up a box with added data.

How amino acids are compared to the template: Comparing Side Chain Classification (acidic, basic,
aromatic, etc.) and Molecular weight as surrogate for size ( > 30g/mol different in size). Both the same
(total match), One the same (partial match), Both differ (not a match).

Below is an example of a full report which also shows the amino acid and its respective position but also
shows the amino acid’s side chain, molecular weight and if it is a Total match (dark blue) or Not a match
(yellow) to the template species.

Total
Match 2

Common Name

Similar Amino Side | Total Amino Side Amino Side | Total
Susceptibility ‘ Acid 1 Chain 1 (357 Match 1 Acid 2 Chain 2 M2 Acid 3 Chain 3 VS Match 3
Human [ v [ erae | aipnac [7s0e7 | v ] zrse |

v (I w0 | e [rioue | zoo0 (BRSSO -0 (e SO

Split-tongued squamates 268Q Amidic | 146.146 N 269D

. Mateh
O Mot a Match

The example below shows only the “Alignment Prediction” (Amino acid match against template) for each
amino acid in chronological order.
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Amino Amino Amino
Acid 2 Acid 3 Acid 4
Human

N S

Western painted turtle -[:]-:
Split-tongued squamates -- I
Japanese giant salamander -- I

West African lungfish ---:

. Total Match
D Partial Match
D Not a Match

Amino
Acid 1

Common Name

There is added information for each species (NCBI Accession, Protein Name, Scientific Name, and
Taxonomic Group) along with each amino acid (Amino Acid Name, Abreviation, Side Chain, and
Molecular Weight). This can be found by scrolling over the species name or the amino acid.

Common Name Similar Amino Amino
Susceptibility Acid 1 Acid 2

Human

Western painted| NCBI Accession |NP_000116.2

Nile crocodil| Protein Name estrogen receptor isoform 1

Split-tongued squf| Scientific Name | Homo sapiens

Japanese giant sal Taxonomic Group | Mammalia

5 :‘ﬂ'“l“m‘:‘h Ortholog Candidate
DNoIaMatch

An*!lno Slt_le MW 1 Total
ty Acid 1 Chain 1 Match 1

] N

268Q || Name Glycine |||
B 268a|[Aby G |
. 268Q || Side Chain |Aliphatic ||| N

B el oo

To push the designed Heat Map to the Decision Summary Report as a visualization, press the “Push Level
3 Heatmap to DS Report” button. It will then be active within the DS Report Level 3 section. To
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download the Heat Map, press the “Download Heatmap...” button. The Heat Map can be downloaded as

an SVG, JPG or PNG.

Push Level
Download 3 Heatmap
Lcatman. s

Level 4: Protein Structural Analysis

Experts in protein structural biology may access Level 4 to utilize the integrated protein structural
analysis. Level 4 access can be requested through the SegAPASS Homepage “Submit a

Problem/Question” link. If a user does not have Level 4 access, expanding the Level 4 tab will display the
message “Level 4 Unavailable. To request access, contact SeqAPASS.support@epa.gov”.

Level 1 Query Protein Information

Hit proteins are identified for the following query protein. Use the main bution to go back to the SeqAPASS Reports list

SeqAPASS ID: 2692 Query Accession: NP_000116.2 [EXiT Ortholog Count: 846 Protein and Taxonomy Data: 01/11/2023
Query Species: Homo sapiens BLAST Version: 2.15.0
Query Protein: estrogen receptor isoform 1 Software Version: 7.1
Susceptibility Cut-off ™ Level 2 0+
Primary Report Settings 0+ Level 3 0+
Visualization 0+ Refresh Level 2 and 3 Runs

Level 4

Level 4 Unavailable

To requesl access, contact:
SeqAPASS .support@epa.gov

Refresh Level 4 Runs

The Iterative Threading ASSEmbly Refinement (I-TASSER), AlphaFold, and TM-align tools

The I-TASSER and AlphaFold tools are capable of 3D structural generation, while TM-align analyzes
multiple structures for similarity as another line of evidence toward conservation.

Level 1 Query Protein Information

Susceptibility Cut-off

Primary Report Settings e

Visualization 0
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Level 4 FASTA Generation

To begin the Level 4 analysis, the NCBI accessions from the Level 1 or Level 2 alignments must be
converted into FASTA formatted sequences for submission to I-TASSER. Users may prioritize
accessions for FASTA generation in the “Level 4 Generate FASTA” subsection by providing a user
defined name for their job in the “Enter Level 4 Run Name” text box. User defined run names will
automatically be updated with domain accession and PDB restraint information when those elements are
selected or input. After naming the run, the user must select which sequence information they will use
from either Level 1 or Level 2. The “Level 1” radio button allows users to generate predicted 3D
structures from the full-length protein sequence, whereas the “Level 2” radio button allows 3D structure
generation of domain-specific regions of a protein. If “Level 2” is selected, the user must use the “Select
Functional Domain” dropdown to choose a specific domain for which models will be generated.
Functional domains must be run first in SeqAPASS Level 2 before they can be selected in the “Select
Functional Domain” dropdown in Level 4.

Level 4 Generat= FASTA

I a

o
a
| {345)cd06157, NR_LBD, The ligand binding domain of nuclear re ==
| (310) cd06949, NR_LBD_ER, Ligand binding domain of Estrogen W
4 G »

After selecting a run level, the user may prioritize accessions for FASTA generation through selecting the
“Prioritize Accessions” button where a “Level 4 Prioritize Accessions” table will pop up. This table will,
by default, have likely high-quality accessions preselected for FASTA generation, however, the user may
add or remove any accessions available in the table using the selection checkboxes. The accessions have
been pre-priorized by default to include accessions with NP_######.#, and Swiss-Prot Accessions.
Sequences that are hypothetical, partial, Low quality, unnamed, unknown or XP_###### # are excluded
by default. After selecting and/or removing the desired accessions, the user may click the “Update
Priorities” button to confirm their prioritizations or select the “Reset Priorities” to undo any changes they
have made from the default prioritizations (The “x” button may also be utilized to close the “Level 4
Prioritize Accessions” table without committing any changes).

Level 4 Prioritize Accessions

[}

Search: Ent=r keyword

Include Current | Default N N N . N
Prionty | Prioriy NCBI Accession & Tazanomic Group & Scientific Name & Common Name ¢ Protein Name 2

B [ [ [eowme e emmwes [ | orpemeemon |
l:lmm——
'_0033 Mammalia an troglodytes himpanzee estrogen receptor isoform X2

Mammalia Gorilla garilla gorilla estrogen receptor isoform X2

Mammalia Pygmy chimpanzee estrogen receptor

I:Imm_—_

ammalia Pongo abeli Sumatran oranguta astrogen recaptor isoform X2

Mammalia

M
A
Mammalia
A

Mammalia Macaca nemestrina Pigtailed macaque astrogan recaptor isoform X2

T m
(1 of 147) “ - 1 2|3/4/5|6|/7/8 9|10 e 10w Download Table: =~ =

Resat Priorities. Update Priorities
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The number of accessions selected in the “Level 4 Prioritize Accessions” table for FASTA conversion is
reported below the “Prioritize Accessions” button within the “Level 4 Generate FASTA” subsection. This
number will reflect any changes to the Level 4 “Prioritize Accessions” table that are submitted through
the “Update Priorities” button.

Level 4 0 -
Level 4 Generate FASTA
Enter Level 4 Run Name []
Testing
Select Run Level
e Level1
o
Level 2
Prioritize Accessions []

550 Accessions Prioritized

Request FASTA

When all the desired accessions are prioritized for FASTA generation, the “Request FASTA” button may
be utilized to confirm the submission. A pop-up will appear in the upper right corner to notify a
successful submission.

. Level 4 Run Created
Status Creating FASTAs

and updating priorities
FASTAs are being
generated.

Level 4 L e

Level 4 Generate FASTA

Enter Level 4 Run Name [i]

Select Run Level

e Level 1

Level 2

Prioritize Accessions [ ]

550 Accessions Prioritized

Request FASTA

View FASTA

After submitting accessions for FASTA generation, the user may select the “Refresh Level 4 Runs”
button, located beneath the “Level 4 section, to refresh the available FASTA runs for selection. The user
may then select a generated FASTA report to view by clicking the “Select Level 4 Run Name” dropdown
menu and selecting the desired user defined name from the completed FASTA jobs.
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Level 4 0 -

Level 4 Generate FASTA

Enter Level 4 Run Name [ ]

Select Run Level
e Level1

Level 2

Prioritize Accessions [ ]
550 Accessions Prioritized

Request FASTA

View FASTA

-Select Level 4 Run Name - -4 (i}

pal

-Select Level 4 Run Name - a

Audrey_CLProdTestRun '
Duplicate_Fasta_Test_1[(310) cd06948]
Duplicate_Fasta_Test_2[(310) cd06948]

Duplicate_Fasta_Test 3[(310) cd06948]

L2 Test CL_6_3[(345) cd06157]

- v
User-Defined Restraint Name
Restraint PDB
User-Defined Restraint PDB

The user may then select the “Filter FASTA Table” button to bring up the “Level 4 Filter FASTAs” table.
This table allows the user to add or remove generated FASTA sequences before pushing forward to |-
TASSER for structure generation.

NOTE: Since I-TASSER structure generation is a timely and computationally expensive process, a
maximum of 10 FASTAs may be submitted at a time per user. If a user wants to generate more than 10
structures, they will need to wait until the first batch of 10 is complete before prioritizing another batch of
FASTA sequences to submit to I-TASSER.

Level 4 Filter FASTAS

0

Searchd Ent=r keyword
NCBI Protein = Species Filtered — BLASTp Ortholog Percent
Include Taxonomic Scientific Common Susceptibility
Status ¢ Accesslun Count Tax D Group & T(a}::g:{;lrllc e Name & Protein Name Elltscure Candldate Cut-off Slmllanty Prediction &

FASTA Stingless
I e R e I e 0 e I e B ) T

FASTA Burhinus ‘Shorebirds
B o e ) e =0 3 T e £ B B
FAsn Grus Whooping
R K P <0 TS o 0
ESR1

Ff;lT_" NWOT52481 | 12327 | 113818 fves Coumzinz o E 443 | 7820
Brown-
FASTA | wpreizer | 130 0502 Mammaliz | Mammais areles headed estrogen recepor beta 473781 N 3443 | 3815 ¥
created fuscicep speder
AN A5 70 0 E4E y . Falcunculus Ezztem ZEET craiein 71 01 . - 0a
WWW1E5T0.1) 14502 | 254539 Aves Aves e EEY ESR2 prote 473.01 Y 3443 | 3809 ¥ .
3
Elemioad Update Changes

Formatted FASTAS

After adding and removing the desired FASTA accessions for I-TASSER, the user may select the
“Update Changes” button to confirm their changes, or the “x” button to cancel their changes. After
confirming any changes, the “x FASTAs Selected” text will display the current number of selected
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FASTASs for I-TASSERSs submission. The user can also download all FASTASs listed in the table with the
“Download Formatted FASTAS” button.

View FASTA

Testing = ]
Filter FASTA Table ]

3 FASTAs Selected

RCSB PDB (EXi® [ ]

Restraints (Optional) L ]

PDBID Restraint

PDBID:ChainiD

The user may also choose a structural restraint for their I-TASSER structure generation by typing the
PDBID:ChainlD into the textbox beneath the “Choose I-TASSER Restraint” text. The I-TASSER
Restraint serves as a reference for I-TASSER’s structural generation. Alternatively, a user may define
their own structural restraint for structural prediction, using a PDB file of their choosing. To do so, users
must first define a unique name in the “Restraint Name” text box. Users should then open the PDB file of
the restraint in a txt editor, select the full text representation of the PDB, and paste the text into the
“Restraint PDB” text box.

View FASTA

-Select Level 4 Run Name -

0 FASTAs Selected
RCSB FDB [Exm
Restraints (Optional)
PDBID Restraint

PDBID:ChainlD
-0OR-

User Defined Restraint
Restraint Name

ER_LBD_Estradiol
Restraint PDB

ATOM 2186 CB SER 237 10203 -3524 16184 1.00 0.00
ATOM 2167 OG SER 237  10.188 -3.915 14795 100 0.00
ATOM 2168 H GLY 238 12,463 -3054 14285 1.00 000
ATOM 2189 N GLY 238 12955 -3.570 14.968 1.00 0.00

N 41

When all desired FASTAs are selected, click the “Request I-TASSER Run” button to submit the selected
FASTAs to I-TASSER.

View I-TASSER Report

After at least one job has completed from those submitted to I-TASSER, the user may select the “Refresh
Level 4 Runs” button to reload the page with any available user defined report names. The user must then
select which structures and corresponding metrics to view using the radio buttons for either Level 1 or
Level 2 completed jobs. Users may click the “Select Level 4 Run Names” dropdown menu and select
their desired jobs for viewing. Multiple runs may be selected and combined.
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Wiews |-TASSER Report(s)
Select Run Lave
® Level 1
Lavel 2

Chasse Reparts to View [

Audrey_CLProdTestRun

| [« Mammalia_CL12_AWTest
Mammalia_CL16_AWTest
Mammalia_CL18_AWTest
Mammalia_CLS_AWTest
PDEBRestraintTesfing (wirestraint AVWRestraint)
PDERestraintTesfing2(wirestraint AVWRestraint)

If Level 2 jobs are being selected, only those from the same domain can be combined. Once multiple
reports using the same domain are selected, the top check box may be used to deselect all runs so that a
different domain can be chosen.

\iew I-TASSER Report(s)
Select Run Level
Level 1
® Level2

Choose Reports to Wiew L]

Duplicate_Fasta_Test_1[(310) cd06949] Al
Duplicate_Fasta_Test_2[{310) cd05949] I
Duplicate_Fasta_Test_3[(310) cd06949] '
| v L2_Test_CL_&_4[(310) cd06949%(wiresiraint 4ZNT+A]]
| v L2_Test_RS_6_27[(310) cd06949 wirestraint 4ZN7+A)]
L2_Test RS _6_3[({345) cdDB157 {wirestraint 4ZMN7+A)
L2_Test_RS_7_11[(310) cd06349(wirestraint 4ZN7

a

Since there is a maximum of 10 I-TASSER jobs per user, jobs of more than 10 FASTASs will need to be
split into multiple jobs and combined later for viewing.

Level 4 Page

The Level 4 Data Page contains all available metrics from I-TASSER on the selected run including the C-
Score, TM-Score, RMSD value, Density, Absolute Length, Length Cut-Off, Cut-Off Status, and
Duration. The table also reports taxonomic information associated with each accession, including the
taxonomic group, scientific name, and common name.
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Search: Enter keyword L

Restraint
v icnap @ & Accession & Domain ¢ Status ¢ Template  Quality & e @ - Sequence Notes  Taxonomic Group Scientific Name ¢ Gommor

Yo7l | o | ITSSERwmide | 4w | e | fr—
e FIASSER conpicte e x -m Sonta gena
§ -m

n I-TASSER complete AZNT+A

I-TASSER complete AZNT+A

9
RS e
i 2t As TPl -m ERLER -
»

4

(of1) =« <« 1 = » 10v Download Table:%'& s
o Push to Thi-align Download Zipped PDB Text Files o
icn3D:Visualize Protein Structures ot
Input Other Protein Structures for TM-align: AlphaFold, RCSB PDB, and Other [
TM-align Selection 0+
TM-align Results 0+

The Level 4 Report page displays a length density plot providing the cut-off based on the absolute length
difference between each hit structure and the query structure (defined by the Level 1 query sequence).
The Length Cut-Off is determined by the second local minimum following the global maximum among
the absolute lengths.

Cut-off Based on Length Difference

wn

Length 24 W Density
Eukon QI Local Max
86.00 R ;

z Local Min

M| Inflection Point

S T T S R R S

Absolute Length

This page contains the completed I-TASSER job information, alongside a density plot displaying the
length cut-offs and absolute lengths of the proteins. The “I-TASSER Result and PDB Selection” table
displays all accessions with completed I-TASSER jobs. Each row of the data table contains the taxonomic
group, scientific name, common name, protein name, and domain accession (if applicable), as well as I-
TASSER data including the C-Score, TM-Score, RMSD value, Density, Absolute length, Length Cut-Off,
Cut-Off Status, and I-TASSER Status.
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Search: Enter keyviord o

Absolute | . Cutoff
ince Notes  Taxonomic Group Scientific Name ¢ Common Name ¢ Protein Name & CScore ¢ TM-Score ¢ RMSD ¢  Density Length ci®f  Status Duration &

N e g I TR - EE S —r—y
S B =S
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O e e R EN D - EE
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]

Aves Brachypteracias leptosomus Short-legged ground-roller ANDR protein -263 - 40+00 0017  46.06 18.00 Check  1Wesk(s) 4 day(s) 21 hour(s) 36 minute(s) 33 secc

Testudinata Pseudemys nelsoni Terrapins androgen receptor 27 - 34-00 0021 1357 18.00 Okay  1Week(s) 4 day(s) 21 hour(s) 36 minute(s) 33 secc

Aves Urocolius indicus Mousebirds ANDR protein 277 3800 0015 4322 1300  Check 1 day(s) 15 hour(s) 16 minute(s) 18 second(s)

>

10w  Download Table: © * **

(10f4) =l 1]23]af -]~

If the Cut-off Status for an I-TASSER result is “Check”, then it is recommended that the user use a
structure visualization tool, such as the embedded iCn3D tool, to determine if the structure needs
modification before further analysis. The user is notified to “Check” when the absolute difference
between the query and hit lengths is greater than the length cutoff value. In this instance, the I-TASSER
generated structure may be represented differently than the query structure (e.g., focusing on a domain as
opposed to the full protein structure).

From this table, the user may select desired structures to analyze with TM-align. When the desired
accessions are selected using the check boxes in the left most column of the table, click the “Push to TM-
align” button to populate the “TM-align” Selection table.

The I-TASSER generated structures are downloadable as a PDB formatted files in the table. The user may
download all generated protein structures as a Zip file through the “Download Zipped PDB Text Files”
button.

@ saveAs X
pa > v N « Covi.. > Upda.. > ~ G £ Search Updated Visualizations
Organize - New folder =- @

> Whiteboards Name Status Dat]

~ I This PC ), Updated Level 3 Viszip Q e/
> [l Desktop

| > & Documents

> | Downloads

> @ Music

{ > P Pictures

> (@ Videos

> i OSDisk (C)

> == Data (\AA\ORC

> mm Data (\\AA\ORC

| Save as type: WinZip File (*.zip) ~

8~ bide Foldes f

i

These Zip Files will contain all generated PDBs from the I-TASSER output in PDB format and will be
named by the protein accession.

iCn3D: Visualize Protein Structures
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Users may push PDB files from the “I-TASSER Results & TM-align Selection” table into the iCn3D

visualization section using the “Push to iCn3D” button. Structures will automatically load into the iCn3D

structure visualization box, which automatically expands.

iCn3D:Visualize Protein Structures

Toolbar] [cneeter s2q. | [Search |2

All atoms

Multiple structures: stru, stru2

Other protein structures can be loaded for comparison from the RCSB database by clicking “File” -
“Retrieve by ID” = “PDB/MMDB/AlphaFold IDs”.

File Select View Style Color Analysis Help Toolbar| | one-letier seq
All atoms |+

Search Structure
Search Similar >

Please input PDB/MMDB/AlphaFold UniProt IDs [Clgs}

NCEI MMDE ID (annotation)}
RCSB BCIF/MMTF ID (fast)
RCSE PDE ID
AlphaFold Structures »
QFM PDEB ID
RCSB mmCIF ID
PubChem CID/Name/Inchl

List of PDB, MMDB. or AlphaFold UniProt SI\'LIC'..H'eSZ‘E g., THHO 4AN7N,P69905,P01942 |

| Load Biological Unit | | Load Asymmetric Unit (All Chains) |

Append Biological
Unit | Append Asymmetric Unit (All Chains) \

ar

Open File N Note: The "biological unit" is the biochemically active form of a biomolecule +

PDB files can be loaded from the user’s computer via “File” = “Open File” - “PDB Files
(appendable)”.
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| Search |2

Select Analysis Help Toolbar] | one-letier se

All atoms |+

Search Structure
Search Similar

Retrieve by ID

Please append PDB Files :

o mmCIF Files (appendable)
Mol2 File
SDF File
XYZ File
AlphaFold PAE File
URL(CORS)

Multiple PDB Files | Choose Files \ No file chosen

iCn3D PNG Image

@ Share Link in Archived Ver.
Selection File

Collection File

Eleciron Density >

Once multiple structures have been loaded into iCn3D, users can select specific proteins for viewing or
analysis by clicking “Select” = “Defined Sets” to view a defined sets menu.

File Select View Style Color Analysis Help Toolbar| | Search |2

All atoms |+

All
Displayed set Multiple structures: stru, stru2
by Distance 86|ect Sets -
by Property > » B

Inverse
Main Chans Defined Sets:
Side Chains
Main & Side Chains
Advanced

Selecton 3D >

Save Selection
Clear Selection | Delete Selected Sets
Save Res. in Sel. .

= Set Operations. +
Highlight Color ¥
Highlight Style 3
Toggle Highlight

If multiple structures have been loaded, they can be superposed using the “Align/Superpose” button found
beneath the iCn3D visualization.

® Black Transparent

This opens a dialogue box in which users can select all proteins or defined sets desired for visual
superposition. This will also generate a side panel showing a 2D alignment of annotated protein
sequences.

Select Chains for Alignment
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Selectsets [Ciggk Select residues in aligned sequences - [Cigg
b

+ selection: Name: [a5eq_6 save| [Ciar
Defined Sets:

Delete Selected Sets

Set Operations. +

11111
cccccc

> ;;e\ect 55@2.3:&238 or SﬁEru A:1-238 | name brote\n_ahgned
>

Users can alter the color of proteins using the “Color” menu in iCn3D.

File Select View style Color Analysis Help Toolbar| [one-letter seq_| [[Search | ?

All atoms |+

Yo

1 stru, stru2
[l Indian Red
Light Coral
Salmon
Dark Salmon
Light Salmon
Bl Crimson
[l Fire Brick

W Dark Red

Users can also change the background color of the iCn3D window between white, black, and clear using
the toggle buttons appearing beneath the window.

B B Whit= | ® Black Fmra Align/Superpose Open as Pop-Out

Additionally, the iCn3D window can be resized using the “Open as Pop-Out” button into a floating pop-
out that can be moved around the screen. To continue modifying structures, users must click the “X” at
the top right of the pop-out and return to the full iCn3D view.

Background Colo AligniSuperpos
White | ® Black Transparent AligniSuperpose
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Search: Enter keyword o
Restraint
icnan @ & Accession ¢ Domain ¢ Status © Template  Quality ¢ s @ o Sequence Notes  Taxonomic Group Scientific Name ¢ Commor

Push to Dﬂwnluad PDB
n_ R — RS . As Ted e -
-

I-TASSER complete 47NT+A

- amata
- e

| U
(Mof1) |« 11 =10 DcwnlaadTable:}”i'

° Push to Th-align Download Zipped PDB Text Files °

iCn3D:Visualize Protein Structures 0~

When users wish to visualize other proteins and/or remove the currently viewed proteins, they can click
the “Reset iCn3D” button to remove all proteins currently held in the iCn3D window and revert iCn3D to
a blank window.

Background Color:
S EEE White | ®| Black Transparant AligniSuperpose Open as Pop-Out Reset iCa3D

Users can also type in the command box beneath the iCn3D window to enter command shortcuts for
customization and analysis. Further details on the capabilities of iCn3D, as well as lists of command
prompts, can be found in the “Help” tab of the iCn3D window menu.

> color FF1493

> [comment] append pdb file NP_000116.2 pdb

> set mode all

> [comment] Align stru with stru2

> [comment] alignment RMSD: 2.265; TM-score: 0.8877
> select Sstru2 A:310-492 or Sstru2.A:494-495 or Sstru2 A'497-547 or Sstru.A:1-190 or $stru.A:193-238 | name protein_aligned

Input Other Protein Structures for TM-align: AlphaFold, RCSB PDB, and Other
Users may bring in externally generated PDBs with the optional Input Other Protein Structures for TM-
align feature. This section consists of a table containing Swiss Prot accessions associated with the Level 1

Full Report output as well as a separate section containing multiple text boxes for submitting PDB
information for integration of externally generated structures in TM-align.

Input Other Protein Structures for TM-align: AlphaFold, RCSB PDB, and Other =

Search: Erter keyvo o)
Swiss ProtAccession ¢ NCHIAcoession ¢ 90 Species Tax D ¢ Taxonomic Group © Scientific Name &
ADKZYGET XP_6ATS2781 52137 9595
ABA2JBUBE2 XP_ODS2332141 140470 9501
ADAZKEBG14 XP_OMTINALT  8ET20 o545
ADADDIRHKE XP_ODT®O1291 62302 80711
ADAZKSZPC3 XP_OMBI56251 38457 9569 Mammaiia Dl PREDICTED: androgen r
ADAZKSIGE5 XP_OUBITITEY 30678 136083 Mammiia Angolan colobus PREDICTED: androgen receptor
ADAZKBLITY XP_OMOIETEY 66421 9531 Mammiia Sooty mangatey PREDICTED: androgen receptor
asaTss NP_OD10200831 178339 9544 Mammaiia Macaca mulstta Rnesus monkey anarogen receptor
ADAZKSEA3Z XP_O12MG261 1 am12 37203 Mammaiia Aotus nancymase Ma's night meniey anarogen receptor soform X1
F1GJ39 XP_O0ZT629981 87664 9483 Mammaiia cCainvix scenus Whil-tuflec-6ar marmoset androgen receptor isolorm X1
11 0116) = = 1.2 345678810 = 10 v Dﬂﬂ\lml’&\l:.‘»_! -

To access the table of Swiss Prot accessions, the user must first click the “Request/Update Swiss Prot
Accessions” button. This updates the table below with NCBI to Swiss Prot conversions based on the
current Level 1 Full Report. This process may take some time to complete depending on the number of
accessions in the Level 1 Full Report.
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Input Other Protein Structures for TM-align: AlphaFold, RCSB PDB, and Other [

Request/Update Swiss Prot Accessions ]

Search: Enter keyword o NCBI to Swiss Prot Conversion Link

Protein

Swiss Prot Accession & NCBI Accession & Count &

Species TaxID & Taxonomic Group ¢ Scientific Name ¢ Common Name & Protein Name ¢
No entries with given criteria

X
(ofl) =« <« = = 10v Download Table: © ' =

Once the table has been populated, the user may select desired Swiss Prot accessions and access the
AlphaFold website through the provided link. By selecting a Swiss Prot accession, the table containing
text boxes will automatically populate all textboxes except the “PDB” text box.

Input Other Protein Structures for TM-align: AlphaFold, RC SB PDB, and Other

(]

Search: Enter keyword
Swiss Prot Accession @ NCEH Accession ¢ EPD'L’;?‘" Species TaxID ¢ Taxonomic Group & Scientific Name ¢ Common Name ¢ Protein Name ¢
O e O T S N R
ADAZIBUBEZ XP_| 41 140470 9801 Mammaiia Fonge abeli Sumatran crangutan androgen receptor isoform X1
ADAZKBEG14 0545 Mammalia Pig-ailed macsque androgen receptor isoform X1
ADADDERHKE 80711 Mammalia Green monkey androgen r:
0568 Mammalia ol PREDICTED: androgen X
339083 Mammaiia Angolan colobus PREDICTED: androgen receptor
0531 Mammalia Sooty mangabey PREDICTED: androgen receptor
| D54 Mammalia key androgen r:
XP_D12316281.1 48121 7283 Mammalia bt mankey androgen receptor isoform X1
GU30 XP_paz762098.1 a7884 0483 Mammalia White-tufied-sar marmoset androgen receptor isoform X1
(1of15) . 1.2/3/45 67,680 ~|-~ 10w | DownloadTable: © 22

Information for TM-align
- Select Source -

Accession

ADAZ2I2YGE1

Protein Name
androgen receptor

Species T Id
9505

Taxonemic Group
Mammalia

Scientific Name
Gorilla gorilla gorilla

Common Name
Western lowland gorilla

PDB

Push to TM-align Clear

The ‘PDB” text box is for the user to copy and paste their externally generated PDB. To do this, the PDB
file must be opened in a txt editor and the user will need to copy the full text of the file to their clipboard
and paste the text into the PDB text box.

TM-align

TM-align is an algorithm for sequence independent protein structure comparisons
(https://zhanggroup.org/TM-align/). TM-align compares only two structures at a time, the query structure
and the template structure. It outputs a score (the TM-score) representing the similarity of the two
structures as a value between 0 and 1 where 1 represents a perfect match between the aligned structures.

Users may select accessions in the I-TASSER table after they have completed generating PDB files using
the checkboxes and select the “Push to TM-align” button to send the selected PDBs to a queuing table
found in the TM-align Selection section of the Level 4 data page before submission. Users may also add
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externally generated PDBs to the queuing table through the “Input Other Protein Structures for TM-align:
AlphaFold, RCSB PDB, and Other” section.

TM-align Selection o -

Search: &

PDE Source ¢ Restraint Template ¢ TaxiD ¢ Protein

e —“—m___ v mprsoom

ANDR protein

l:l_ EEETS —“—m__“

(1of1) k] 10w

Remove Selectsd Row Clear

© Search Template - Seiset Query Aseezsion - - Submicie Tieaign

TM-align Results 0+

The user may remove singular PDBs from the queuing table by selecting the checkbox button in the far-
left column of the accession’s row and selecting the “Remove Selected Row” button. The user may also
clear all queued accessions through the “Clear” button.

Once the user has added all the desired PDB structure files to the queuing table, they may select a
template accession. This is the structure all other structures will be compared to in TM-align. The user
may select any PDB generated by I-TASSER or integrated into the TM-align table from external sources
as their template.

TM-align Selection

Search: Enter keyword o

PDE Source @ Accession ¢ Restraint Template & Tax 1D Taxonomic Group & Scientific Name ¢

[0 s [ wemesw | 0 T ee T e [ mess
I N I I S Y. ™7 S
I X S I S I S A S
B e T S I T~ M

| W | s e e e —————————— emssnanse

| B | FsSE] et Query Accession - 7 | et | 0 0 Acsessenn |
@ I T

.:.m ADA2JBUBE2(AlphaFold) _ ria aalge

BLMIEES | oot 1 (1s0mest_7 20 1) :-m

AACHT3S6.1 (145 Test_AR_7_13) - (1of1) A | =91 10w
Remous Selecizd Row N
@ gearch Template - Select Query Azcession - - Submit to TM-align

The templates are uniquely named by their accession (I-TASSER SeqAPASS Run Id: User defined name
(w/restraint text autogenerated). Once all desired PDBs are queued and a template chosen, the user may
click the “Submit to TM-align” button to submit their PDBs for structural alignment.

TM-align Results

To view the results for TM-align, select the dropdown menu within the “TM-align Results” table. This
dropdown menu will contain all processed TM-align runs pertaining to the current Level 4 report. After
selecting the desired run, select the “View TM-align Report” button to bring up the results table.
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TM-align Results

Refresh Avalable TM-align Reporis | NXG0D11T

25:145:Testing_Restraints_AR_7_1T(wrasiran: ZAMA=4) = \iew TM-align Report

- Select TM-align Report -

Absolute

Tax ID 2 Taxonomic Group & AACOTIBEN (97145 Test_AR_7_13) Susceptibility ¢ Length
QO9GKLT. 3_custom (95:145:Tesi_AR_T_13)
410580 HAyss Y 50.86
135185 Aves BAES0463 1 (99:142:CL_AR_6_30) - ¥ 46,06
321084 HAyss [3 Y 40.45
458188 Ayes Urocolus indicus Mousebirds Y 43322
{10f1) 1 10 v  Download Table: © @ =%

The “TM-align Results” table reports the metrics generated by TM-align structural alignment of the
chosen PDBs. These results include the L1 value which is the length of the selected PDB and the L2
value, which is the length of the template PDB. The table also reports the I-TASSER metrics reported in
the previous “I-TASSER Results” table as well as the TM-align metrics which include “Value 17, “Value
2”7, and “Average Value”. “Value 1” reports the alignment of the template structure to the hit structure,
while “Value 2” reports the alignment of the hit structure to the template. The “Average Value” then
reports and average of both “Value 1” and “Value 2”. Since accessions must go through multiple filters
during the Level 1, Level 2, Level 3, and Level 4 analysis, the expectation is that the accessions used for
PDB generation are of high quality and relevance. The susceptibility call-out for the “TM-align Results”
table is therefore considered “Yes” by default, but experienced users should make their own
determination of susceptibility after the alignment of the generated Level 4 structures.

TM-align Results

The “TM-align Results” table may be downloaded separately as either an .excel or .csv file through the
“Download Table” icons.

Decision Summary Report

The “Decision Summary (DS) Report” is a feature that gives the user options to design a single output
page to concisely view results from all Levels of the SeqAPASS evaluation for completed jobs. The
output is customizable to include visualizations and susceptibility predictions that can be downloaded in a
PDF format. The “DS Report” page becomes activate when the user utilizes any of the “Push to DS
Report” buttons located throughout the toolset. The “DS Report” page will contain a maximum of one
Level 1 output (and visualization) and one Level 3 output (and visualization) but can contain multiple
Level 2 domain outputs (and their respective visualizations).

 Main | Level1  Level2 Level3 | DS Report

To push results from any Level to the DS Report, the user must press the “Push Level # To DS Report”
button. The “DS Report” button will become active for the user to view the report settings. The DS
Report can be updated as the user changes settings in Level 1, Level 2, and Level 3 (Adding or removing
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amino acids) but the user must push the updated report to the DS Report again using the “Push Level # To
DS Report” button (There will be a notification next to the button if settings have been updated to remind
the user to push the report). If the user chooses to change to a different SegAPASS job (e.g., a different
protein accession), the “DS Report” button will become inactive, and the user must push the data from the
new job to the DS Report as described previously.

Push Level 1 To DS Report

Level 1 of the Decision Summary Report

Upon clicking the “DS Report” button, the user is brought to a new page that will contain the “Level 1
Report” section of the DS Report which will show all the
pertinent information for the query protein and report

Level 1 Info

Level 1 Query Protein

settings that were pushed to the report. The user can also
include the Level 1 visualization in the DS Report by
going to the “Level 1 Visualization” page and clicking

Information

SeqAPASS ID: 3692

Query Species: Homo sapiens
Query Protein: estrogen receptor

Report Settings

Report Type: Primary
E-Value: 0.01
Sorted By Taxonomic

« s isaform 1 Group: CLASS
Push to BOXplOt to DS Report . The default Query Accession: NP_000116.2 Common Domains: 1
- - - - - - - - EXIT .
visualization or a user customized visualization will then Ortholog Count: 545 Species Read-Acrass:
be inserted in the downloadable DS Report PDF once the Protsin and Taxonomy Data: ot st
radio button is selected o203 e
BLAST Version: 2.15.0 EEE;"WOO’:LVS: v

Software Version: 7.1

Once the user is satisfied with the data that has been
pushed to the DS Report, the “DS Report” button will
bring the user to the “Level 1 Report” section which
gives the user customizable options. In the “Level 1
Report” section, there is a series of checkboxes in the
“Select Taxonomic Groups (CLASS)” box. Here the user
can select which taxonomic group(s) they would like to select and display in the DS Report. Upon
selecting the taxonomic group(s), the user can then customize the report in the “Select Species” box, by
selecting the checkbox next to the species for which the user would like data from Level 1 displayed in
the “Final Decision Summary Report” table at the bottom of the page. The template species will always
be selected and cannot be deselected. Specie(s) will be active only when at least one taxonomic group is
selected in the “Select Taxonomic Groups (CLASS)” box. Level 1 results for those species selected from
the “Select Species” box will be integrated in the “Final Decision Summary Report” table at the bottom of
the page (Note: if the user does not push a Level 1 job to the “DS Report” page, there will be no
information in that section).

Optional Components @

Add to Report

Level 1 Info v

Component

Level 1 Visualization

Level 1 Info

The Level 1 information section becomes present when either a Level 1 report or a Level 1 visualization
is pushed to the DS Report. The information contained in the section includes the “Level 1 Query Protein
Information” (i.e., SegAPASS ID, Query Species, Protein, and Accession, Ortholog Count, Protein and
Taxonomy Data, Blast Version and Software Version.) as well as the “Report Settings” (i.e., Report Type,
E-Value, Sorted By Taxonomic Group, Common Domains, Species Read-Across, Cut-Off, and Show
Only Eukaryotes.) and finally the “Optional Components” section which contains the option to include
the “Level 1 Visualization” to the report.
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Including Visualizations in DS Reports

The user can also include the “Level 1 Visualization” by going to the visualization page and either
pushing the default visualization or a user modified visualization which will then be attached in the
downloaded PDF once the radio button is selected. In the scroll downs, the template species will always
be selected and cannot be deselected. Specie(s) will be not active until a taxonomic group box is selected.
Once that occurs, those respective species will become active and can be deselected individually or by the
select all function. Those species selected will become active in the “Final Decision Summary Report”
table at the bottom of the page (Note: if a user pushed only a boxplot to the DS Report, then only the
“Level 1 Info” and the “Optional Components” will be active).

Push Level 1 Boxplot To DS Report

Level 1 Report 0 -

Level 1Info

Select Taxonomic Groups (CLASS) a Select Species a Level 1 Query Protein

Select Al s Select All T (] Information Report Settings

E— Query Species: H E-Value: 0.01
sstudinata

Query Protein: es|
isoform 1

Sorted By Taxonomic
Group: CLASS

Q:):;y Accession: NP_000116 2 Commean Domains: 1

. Species Read-Across
Ortholog Count: 846 Spe

Protein and Taxonomy Data.

[ Cut-off %:24 43

Show Only

BLAST Version: 2 150 Eukaryotes:

Software Version: 7.1

Optional Components @

Add to Report

Level 2 of DS Report

The Level 2 section of the DS Report contains all the domains that have been pushed to the report. There
can be multiple domains present in the section once they have been run and pushed individually to the
report. The user can also include each respective “Level 2 Visualization” by going to the visualization
page and either pushing the default visualization or a user modified visualization which will then have the
option to be attached in the downloaded PDF. Once a domain is selected, it will appear in the “Final
Decision Summary Report” table at the bottom of the page (Notes: if the user does not push a Level 2 run
to the DS Report page, there will be no information in that section. If a visualization is pushed to the DS
Report before a Level 2 report, the domain will be present along with the “Add Visualization to Report”
button being active.).

Level 2 Report

Select Level 2 Domains
Add to
Final Decision Optional Components
Report Domain
Select All Add Info Add Visualization
v to Report to Report

[v] (316))cd06931, NRLLBD HNE4 ike, Theligand binding domain of hept ded innematod v

which)isiexplosivels

[v] (310),cd06949, NRLIBDL ER; [Ligand binding domain|of ESogen rece; d by thelhormone | stradiol (estroge [v] lv]
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Level 3 of DS Report

The Level 3 section of the DS Report contains all the information for the query protein and report settings
that were pushed to the report. It also contains the amino acids that were updated in the report and pushed
over. New amino acids will need to be pushed over to the DS Report. The Yes (Y) or No (N)
susceptibility will be displayed in the “Final Decision Summary Report” table. The user can also include
the “Level 3 Visualization” by going to the visualization page pushing a user modified visualization
which will then have the option to be attached in the downloaded PDF. (Notes: if the user does not push a
Level 3 run to the DS Report page, there will be no information in that section. Also, if a “Level 3
Visualization” (Heat Map) is pushed before a Level 3 report, the “Level 3 Info” will be populated with
that respective run’s information.)

Level 3 Report

Level 3 Info

SeqAPASS ID; 3¢
Template Species
Template Protein:
Protein an: d

Component Add to Report

BLAST Versi

Final Decision Summary Report Table

The “Final Decision Summary Report” table contains the important data and susceptibility predictions for
each level run, for all the species selected in the Level one section. The table takes the susceptibility
prediction for each run and easily displays the results for a quick interpretation. The complete table can be
either saved as an excel spreadsheet or .csv file. It will also be added into the PDF when downloaded.

Each selected specie(s) will have its own respective row which contains the information that has been
pushed to the “Final Decision Summary Report” table. The columns will show the Data Version, NCBI
Accession, Filtered Taxonomic Group, Species, Protein Name, Level 1 Susceptibility Prediction as Yes
(YY) or No (N), Level 2 Common Domain(s) Name and respective Susceptibility Prediction as Yes () or
No (N), Level 3 Template Species, and Level 3 Amino Acid Susceptibility Prediction as Yes (Y) or No
(N). (A few things to note: if there are multiple domains pushed to the "Final Decision Summary Report”
table, each domain will have their own column. Also, for species to have either a Yes (Y) or No (N)
susceptibility prediction in the table, they must be pushed to the report from the Level 3 run as well as
selected in the Level 1 taxonomic groups/species selection. If a species was not included in the Level 3
report that was pushed but is included in the “Final Decision Summary Report” table, they will receive a
NA for their Level 3 susceptibility prediction.)

Final Decision Summary Report

Search: Enter keyword

The ligand
binding
domain of Levell3
nnnnnnn
receptors, a
family of
ligand-
activated
transcription
regulators

Level 3 Amino

Dat: evel
Template Acids (Y/N)

Filtered q
ata L ! . L Susceptible
e NCBI Accession & Taxonomic Group Species s Protein & (Vi) *

5 NP_000116.2 Mammalia Human estrogen receptor isoform 1 Y Y Homo sapiens Y

(10f1) 1 10~ Download Table: © s
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Download DS Report as PDF

To capture all the data pushed to the DS Report as a PDF, press the “Download DS Report” button. The
DS Report PDF will match the data on the DS Report page and will include the visualizations if selected
by the user. The information for each Level that is pushed to the downloaded DS Report PDF include all
the Query Protein Information for that respective protein, domain(s), and template protein. (Note: Once

the PDF is created and the DS Report page has been updated, the user must redownload the PDF to have
the most up to date version of the page.)

Level 1 of DS Report PDF

The Level 1 section of the DS Report PDF will contain all the “Level 1 Query Protein Information” along
with the Level 1 “Report Settings” for that respective protein’s run. This information will not be present if
no Level 1 run information or Level 1 visualization is pushed to the DS Report PDF.

Level 1
Level 1 Query Protein Information Report Settings
SeqAPASS 1D: 3692 Report Type: Primary
Query Species: Homo sapiens E-value: 0.01
Query Protein: estrogen receptor isoform 1 Sorted By Taxonomic Group: CLASS
Query Accession: NP_000116.2 Common Domains: 1
Ortholog Count: 846 Species Read-Across: Y
Protein and Taxonomy Data: 01/11/2023 Cut-oft %: 34.43
BLAST Version: 2.15.0 Show Only Eukaryotes: Y
Software Version: 7.1

Level 1 Visualization - Primary Report

& Common Mgdel Organism 4 Alpaca

0, g @ Abingdon island giant tortoisey  American grasshopper
4 Abyssinian ground-homibil
a0 m Alligator gar
80/ - __ﬁ
S, -
04
= . -
e )
[1v] A
:EU-' * 5
_g - -
[Fa} - ' -
. ]"
c . .
] '
Do .
@ ! .
= s === m""
L F - L | ]
- = -
-
* s
- L]
ol } i [ LT
| . . - ., ?“*E*Qé!—;f'“‘_..“
L] -
. s 1 ') * . . LT Y Assetas, .,
104
[+]
Sy s e d s fnafciifadggidepifpegassddigisdsisandigadass
= T = = = = =) =z = ZER 2w - 5 5
B ;232 ceEREEE 020y s cprpEe08 808P FsegiooeppniEsEg
5 2R BF e g ReE s loz o g5 B ERec S E R ES R RESREEES55 88
EZ EZ8ESEZEf g £2E-8CRECEERE -~ 58 "0 EEERZECEC8EEE38E%EC
ct 2 g 854 o = ] e = g 5 3J 5 w23 b [ a2 2 £ r =4 a = o
=@ 0ePEgd r REFS SeidaT g SFF: BRLTEEETESfIsapsa
4 552 = o oE = TE a4 & 3 ] = EE}::..%;
[T “‘ = ¥ 2Eda
o o
(W] [
=
o
Taxon

91



Sequence Alignment to Predict Across Species Susceptibility (SegAPASS): User Guide
Updated 09/10/2024; Contact Carlie LaLone with Questions: LalLone.Carlie@epa.gov

Level 2 of DS Report PDF

The Level 2 section of the DS Report PDF will contain all the “Level 2 Query Protein Information” along

with the Level 2 “Report Settings” for that respective domain’s run. The Level 2 information will not be
present if no Level 2 run information or Level 2 visualization is pushed to the DS Report PDF. Each

domain can have its own respective visualization that can be added to the DS Report PDF by selecting the

“Add Visualization to Report” button in the DS Report page.

Level 2
Level 2 Query Protein Information Report Settings
SeqAPASS ID: 3692 Report Type: Primary
Query Species: Homo sapiens E-value: 10.0
Query Domain: (310) cd06949, NR_LBD_ER, Ligand binding Sorted By Taxonomic Group: CLASS

domain of Estrogen receptor, which are activated by the hormone
1 7beta-estradiol (estrogen)

Query Accession: NP_000116.2 Species Read-Across: Y
Ortholog Count: 846 Cut-oft %0: 41.50
Protein and Taxonomy Data: 01/11/2023 Show Only Eukaryotes: Y

BLAST Version: 2.15.0

Software Version: 7.1

Level 2
Level 2 Query Protein Information Report Settings
SeqAPASS ID: 3692 Report Type: Primary
Query Species: Homo sapiens E-value: 10.0
Query Domain: (185) cd06961, NR_DBD_ TR, DNA-binding Sorted By Taxonomic Group: CLASS

domain of thyroid hormone receptors (TRs) is composed of two C4-
type zinc fingers

Query Accession: NP_000116.2 Species Read-Across: Y
Ortholog Count: 846 Cut-off %o: 56.17
Protein and Taxonomy Data: 01/11/2023 Show Only Eukaryotes: Y

BLAST Version: 2.15.0
Software Version: 7.1

Level 3 of DS Report PDF

The Level 3 section of the DS Report PDF will contain all the “Level 3 Template Protein Information”
along with the Level 3 “Selected Amino Acids” for that respective run. This information will not be
present if no Level 3 run information or Level 3 visualization is pushed to the DS Report PDF. The run
can have a visualization “Heat Map” that can be added to the DS Report PDF by selecting the “Add
Visualization to Report” radio button.

Level 3

Selected Amino Acids Level 3 Template Protein Information
2T, 7T, 38P, 59A,135E

SeqAPASS ID: 3692

Template Species: Homo sapiens

Template Protein: [NP_000116.2] estrogen receptor
isoform 1

Protein and Taxonomy Data: 01/11/2023

BLAST Version: 2.15.0

Software Version: 7.1
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Final DS Report Table in DS Report PDF

The Final Decision Summary Report table will display the species that were selected for the Level 1
section of the DS report. It can display the specie’s respective “Protein”, “Level 1 Susceptibility (Y/N)”,
common domain(s), “Level 3 Template”, and “Level 3 Susceptibility” all depending on what is selected
from the DS Report set up.

Final Decision Summary Report

Species Protein Level 1 Susceptible (Y/N) (345) ¢d06157, NR_LBD, The
ligand binding domain of

nuclear receptors, a family of

ligand-activated transcription

regulators

Human estrogen receptor isoform 1 Y Y
Western gorilla estrogen receptor alpha Y

Chimpanzee estrogen receptor isoform X2 Y Y

Western lowland gorilla estrogen receptor isoform X2 Y Y

Pygmy chimpanzee estrogen receptor isoform X2 Y Y

Bornean orangutan estrogen receptor alpha Y Y

Sumatran orangutan estrogen receptor isoform X2 Y Y

Sooty mangabey PREDICTED: estrogen receptor Y Y

isoform X2
Rhesus monkey estrogen receptor isoform X2 Y Y

Moving Between Level 1, Level 2, Level 3, Level 4, and Decision Report Data Pages

As a user chooses to view Level 1, Level 2, Level 3, or Level 4 data in the “View SeqAPASS Reports”
tab, new buttons become available for allowing the user to move between Levels of an analysis. The
Decision Report data page will become active once a user pushes a finished run using the “Push Level #
To DS Report” button.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home  RequestSeqAPASSRun | SeqAPASS RunStatus | |[IWieWSeqAPASSREporis ||  Settings

| SeqAPASS Reports Version 7.0 Logged in as: Ma>

Main (Level1 ] Level2 | Level3  Leveld = DSReport

Level 1 Query Protein Information

The user can use the “Main” button to return to the list of completed Level 1 runs and select a different
query accession to view. The “Level 1” button brings the user to the Level 1 data page, where the user can
set up queries for Level 2, Level 3, and if they have access, Level 4, as well as select the button to view
Level 2, Level 3, and Level 4 data pages. Open Level 1, Level 2, Level 3, and Level 4 pages remain open
until the user selects a different run to view on the “Main” page. Moving between tabs, such as “Home,”
Request SeqAPASS Run,” and “SeqAPASS Run Status”, does not close the Level 1, Level 2, Level 3, or
Level 4 pages that have been opened.
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Note: If the user logs out of the SegAPASS tool, upon logging back in, the data will reset to default
settings. Therefore, the View SeqAPASS Reports tab will not display the “Main,” “Level 1,” “Level 2,”
“Level 3,” or “Level 4” buttons, until a query is chosen and Level 2, Level 3, and/or Level 4 pages are
opened.

Search, View, and Download Data Tables

The user can use the “Search” box to enter text to search the table. Further, the user can use the arrow
buttons and page numbers on the bottom of the screen to view all data and the drop-down to expand the
table to 10, 20, or 50 rows. There are also left and right scroll bars at the bottom of the tables to allow the
user to view all columns of the table.

Search using text box on top of tables:
SearchZ Enter keyword o

Options for viewing data:

@ ¢

_ 4
(1 of 95) ‘1‘2 3456780910 = = 10+ Download Table: “* —

All data tables in the SegAPASS tool can be downloaded as Excel or csv files. The icons for downloading
the files are present on the bottom right-hand side of all tables. Click the icon to download data.

TN

Download Table: ©

P

Upon selecting a csv file, the user can choose to save or open the file. Each file is appropriately named by
Level of the SegAPASS evaluation and report type.

The following links exit the site [IEXIT

v 4 W > ThisPC > Desktop > SeqAPASS > User Guide

Data NCBI Accession & grcteln
Version Count &

NP 11 26035
6 ABYB4717.1

XP_003311596.1 171683
6 XP_030868114.1 52137
6 XP_003811544 .1 71982
6 ABYB64718.1 1609

P 2817538.1 141069
6 XP_011922091.1 66421
6 XP_014992596.1 177851
6 XP_005552209.1 98680 9541 Mammalia Mammalia Macaca fascicularis Crab-eating macaque

(1 of 137) M 2(2|als|6/7|8/9]10/l~|~ ] HO® Download Table: ¢ %= Download table in csv format
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Upon selecting a .xls file, the user can save the report to their desired location. Each file is appropriately
named by Level of the SegAPASS evaluation and report type.

Full Report

The following links exit the site [JEXIT

Data

- | ion &
Version NCBI Accession

4 NP_000116.2
4 XP_014992596.1
4 ABY64721.1
4 XP_003255939.1
4 XP_025240309.1
4 XP_003811544.1
4 XP_011922091.1
4 ABYB4717.1
4 XP_002817538.1
4 XP_011862190.1
Log out

Protein
Count &
1265506
88400
931
38964
52618
51891
66748
2023
145798
38580

(1 of 95)

v Busceptible = Y, Ortholog Count = 0

¥ Show Only Eukaryotes

View Level ;

Level 2 Data - Primary

Search: Enter keyword |
Torome Tt
Group ¢ e
Mammalia Mammalia
Mammalia Mammalia
Mammalia Mammalia
Mammalia Mammalia
Mammalia Mammalia
Mammalia Mammalia
Mammalia Mammalia
Mammalia Mammalia
Mammalia Mammalia
Mammalia Mammalia

i 2|3)|4|5/|6|7/8|9]10

@ saveas ES
- v 1 Deskiop > SeqAPASS Reports v |0 | Search SeqAPASS Reports £
Organize = New folder [7]
odifiec e
o Quick access
= This PC
& Network
< >
File name: | 5eqAPASS | evel2_Primary_Reportxls v
Save as type: Microsoft Excel 97-2003 Worksheet (*xis) v
Gora gorlia VWESTErn gonia T
Pongo abelil Sumatran orangutan
Mandrillus leucophaeus Drill Bl

("1 :
10~| Download Table: & Download table in excel(.xls) format

The user can log out from any page in SeqAPASS, by clicking the “Log out” link on the upper right-hand
side of the page. If a user clicks Log out and then Logs back in, all settings will be set back to default.
User can log out at any time by clicking the “Log out” link on the upper right-hand side. Any successfully
submitted queries that were requested prior to logging out will continue running and when completed,
will be available to the user in the “View SeqAPASS Reports” tab.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SeqAPASS Run

SegAPASS Run Status

View SeqAPASS Reports

Settings

‘ $SegAPASS Reports

Version 7.0

Logged in as: Maxwell Botz

Pop-up Messages

The Spinning Wheel pop-up is used as an indicator to alert the user that an action is taking place, where
the interface of the SeqAPASS tool is contacting the backend database. For example, upon clicking the
“SeqAPASS Run Status” tab, “Refresh Data” button, “View Level 2 Data” button, or “View Level 3
Data” button the Spinning Wheel will pop-up and disappear from the screen. There are multiple other
instances where the spinning wheel is used as an indicator to the user that an action is occurring.

Querying database ... Please wait

[l

Pop-up messages are meant to guide the user to submit the correct information for a query, inform the
user of a successful or failed query submission, or otherwise inform the user of an error. All pop-up
messages will appear for 10 seconds on the upper right-hand side of the screen, and then disappear. If the

95



Sequence Alignment to Predict Across Species Susceptibility (SegAPASS): User Guide
Updated 09/10/2024; Contact Carlie LaLone with Questions: LaL.one.Carlie@epa.gov

user would like to close the message before the 10 seconds is up, click on the message and an “x” will
appear of the upper right-hand corner of the message box. Click the x to close the message.

In the “Request SeqAPASS Run” tab, Compare Primary Amino Acid Sequences “By Species” page, a
successful Level 1 query submission will display a pop-up message indicating that the query has been
submitted to the run queue or if “existing’ message appears indicating that the accession has been ran

previously either by a user and is available to view.

M Success

Submitted NP_064393.2:
submitted

9 Success
NP_000116.2: existing

User did not select any query proteins from the “Request SeqAPASS Run” tab, Compare Primary Amino
Acid Sequences “By Species” or “By Accession” page, and clicked “Request Run” button.

Error

Must select query

proteins

Error

Must enter NCBI
accession

If the user enters non-sense text (or any text that is not an NCBI accession) into the “NCBI Protein
Accession” text box for submitting a Level 1 query in the “Request SeqAPASS Run” tab, in the Compare
Primary Amino Acid Sequences “By Accession” page, and clicked “Request Run” button, the message
below will pop-up indicating that the Accession entered is not in the SeqAPASS database.

Success
fgafgaf: not in database

In the “View SeqAPASS Reports” tab, Level 1 page, if a user clicks “View Level 2 Data,” a successful
Level 2 query submission will display a pop-up message indicating that the query has entered the run
queue.

) Level 2 Run Reguested

Status queued
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In the “View SeqAPASS Reports™ tab, Level 1 page, if a user selects a domain that has already been
submitted (but not completed) and clicks “Request Domain Run” a message for successful Level 2 query
submission will display a pop-up message indicating that the query has entered the run queue

Level 2 Run
Requested

Status Already run or
could not submit

In the “View SeqAPASS Reports” tab, Level 1 page, if a user clicks “View Level 2 Data” without
selecting a domain to view from the drop-down, the message below will pop-up to indicate that the user
must select a domain.

@ Error

Must select domain from
drop-down

In the “View SeqAPASS Reports” tab, Level 1 page, a successful Level 3 query submission will display a
pop-up message indicating that the query has entered the run queue.

4 Level 3 Run Requested
Status queued

In the “View SeqAPASS Reports” tab, Level 1 page, if a user fails to type a user defined Level 3 Run
Name, the message below will pop-up to indicate that the user must do so.

@ Error

You must specify a
Template Sequence and
L'evel 3 Run Mame

In the “View SeqAPASS Reports” tab, Level 1 page, if a user fails to select species from the Level 1 Data
table to be compared with the template sequence, the message below will pop-up.

@ Error

You mus ect

Sequenc omthe
Level 1 Datatable to
request a Level 3 Hun
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In the “View SeqAPASS Reports” tab, Level 1 page, if a user fails to select a Level 3 Run Name from the
Choose Query to View drop-down and clicks the “View Level 3 Date” button, the message below will

pop-up.

E Error

Must select level 3 run
from drop-down

In the “View SeqAPASS Reports” tab, “Level 3 Template Protein Information” data page, if a user fails
to select amino acid residues using the “Select Amino Acid Residues” shuttle and clicks the “View Level
3 Date” button, the message below will pop-up.

No Residues Selected
User must select

In the “View SeqAPASS Reports” tab, Level 1 page, if a user fails to specify a Level 4 Run Name when
generating FASTAs for a Level 4 run, a message will pop-up instructing the user to do so.

Eitor

You must specify a Level 4
Run Name

In the “View SeqAPASS Reports” tab, Level 1 page, if a user inputs disallowed characters into the Level
4 Run Name when generating FASTAS, a pop-up will appear instructing the user to change the name to
acceptable characters.

@ Error

Only alphanumeric and _ -
<space> allowed in Level 4
Run Name

In the “View SeqAPASS Reports” tab, Level 1 page, if a user enters a string of characters that do not
match the standard PDB:ID format into the “PDBID Restraint” field, a message will pop-up notifying the
user of the error.

Error
Invalid PDB:ID

In tile ‘.‘Vi-ew’SquPASS Reports” tab, Level 4 page, if a user fails to appropriately fill in all fields of the
“Information for TM-align” section when adding external structures for comparison, a message will pop-
up notifying the user of any unfilled fields.

Error in Push to TM-align
PDB field is empty
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Sequence Alignment to Predict Across Species Susceptibility (SegAPASS) Documentation

Query Species: The selection of the query species for a SeqAPASS analysis is dependent upon the
guestion the user is addressing. For example, the query species can be the target species (i.e., human or
companion animal in the case of drugs; or insect, plant, fungus, or pest in the case of pesticides) or,
depending on the application of the susceptibility prediction, the query species may be a species known or
hypothesized to be sensitive to a chemical acting on the protein molecular target of interest. There may be
instances where a protein for the species of interest has not been sequenced, in this case it may serve the
users purpose to identify another taxonomically related species from the same organism Class, Order,
Family, or Genus as a surrogate query species. In certain cases, when there is interest in the susceptibility
of a particular species (e.g., honey bee) and in the case that there are numerous potential target species
(e.g., neonicotinoids are intended to cause mortality in a number of pest insects) the species of particular
concern may serve as the query species.

Query Protein: SeqAPASS can be queried with any protein sequence available in the NCBI protein
GenBank database, by protein name, or NCBI Accession. It is suggested that the user of SegAPASS
examines their query protein and species in the NCBI protein database prior to submitting a run to
SeqAPASS (use NCBI link on query page). It is not uncommon for a protein of a specific species to be
represented by more than one sequence. In such cases there are some guiding principles for identification
of the best sequence available for the SegAPASS run.

General guidelines: These guidelines describe best practices for identifying the most useful sequence for a
species susceptibility prediction in SeqAPASS, however, in some cases, limited sequence information is
available and therefore less desirable sequences may be used. It is up to the user of SegAPASS to
recognize the quality and limitations of the sequence chosen for the SegAPASS query. The information
about a particular protein can be found on the Protein page in the NCBI database
(http://www.nchi.nlm.nih.gov/protein/).

http://www.ncbi.nlm.nih.gov/protein/

2 Home - Pratain - NCBT +

B- coode ¥

& > wews.nchi.nlm.nib. gowfprotein)

(2] Mast visited @) Getting Starte ize Links || Windows Marketplace

S NCBl  Reso

Protein Protein ~||androgen receptor, homo sapiens| m
Advanced Help

Protein

Using Protein
Quick Start Guide
FAQ

Help
GenBank FTR

RefSeq FTP

Protein Tools

BLAST
LinkOut
E-Lhilities

Blink
Batch Entrez

Other Resources
GenBank Home

RefSeq Home
CcoD

Structure

Search for a protein of interest using protein name and/or species of interest: For the example above,
multiple hit proteins were identified.
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Protein

Show additional

Protein VHandrogen receptor, homo sapiens

Save search  Advanced

| filters Display Settings: %] Summary, 20 per page, Sorted by Default order

Species
Animals
Fungi
Biacteria
Mare

Enzyme types
Ligases

Source
datahases
DDBJ
EMBL
GenBank
FOB

FIR
RefSey

Sequence len:
Custorn range..

Molecular
weight
Custorn range..

Release date
Custorn range..

Revision date
Custorn range..

UniProtkB / Swiss-Prot

Results: 1 to 20 of 540

Page [1 |of27 Neds  Last=

[0 Rechame: Full=Androgen receptor. Althame. Full=Ditvydrotestosterone receptor, Altame:

1. Full=Muclear receptor subfamily 3 group C member 4
919 aa protein
Accession: P10275.2 Gl 113830
GenPept FASTA Graphics Relaled Sequences  |dentical Proteins

Oxidoreductases

[0 androgen receptor [Homo sapiens]

917 aa protein

Accession: ARASTTTZ0 Gl 178882

GenPept FASTA DGraphics Related Sequences  |dentical Proteins

r

O androgen receptor, partial [Homo sapiens

3. 2 3a protein
Accession: AAD149581 Gl 4262811
GenPept FASTA  Graphics
gth [0 androgen-receptor [Homo sapiens]
4.

906 aa protein
Accession: AMSTITED 1 Gl 178034
GenPept FASTA  Graphics Relaled Sequences  |dentical Proteins

O androgen receptor [Homo sapiens

917 aa protein

Accession: ARASTTTIL GL1T7BETZ

GenPept FASTA  Graphics Relaled Sequences  |dentical Proteins

m

[J androgen receptor [Homo sapiens

Help
Send to: Filters: Manange Filters
W Top Organisms [Tree
Homo sapiens (531)
Aspergillus niger (4
Chlorocebus agthiops (1)
Cardiobacterium valvarum FO432 (1)
Streptococcus pneumoniae MNZA1 (1)
All other taxa (2)
Mare
Find related data =
Database:
Search details =

androgen receptor[All Fields] AND
("Homo sapiens”[Organism] OR homo
sapiens[All Fields])

Seattch See more..

Recent activity

TurnOff  Clear

Q, androgen receplor, homa sapiens (540)

Protein

Select on
protein

Protein

androgen

Goto:

LocTUs
DEFINITION
ACCESSTON
VERSION
DESOURCE
KEYUORDS
SOURCE
ORGANISH

REFERENCE
AUTHORS
TITLE

JOURMAL
PUBHED
REFEREMNCE
AUTHORS

TITLE

JOURMAL
PUBHED
COMMENT

FEATURES
source

e of the proteins by clicking on the link shown above to see detailed information about the

| Protein v

Advanced

Display Settings: (¥ GenPept

receptor [Homo sapiens]

GenBank: ARAZ17T11
FASTA  Graphics

LALS1771 917 aa linear PRI 31-0CT-1984
androgen receptor [Homo sapiens].
LARS1771

LLAS1771.1 GI:178872
locus HUMARL accession NMZ1748.1

Homo sapiens (human)

Homo sapiens

Eukaryota:; Metazoa: Chordata: Craniate; Vertebrata: Euteleostomi:
Mammalia; Eutheria; Ewarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.

1 (residues 1 to 917}

Tilley,W.D., Marcelli,M., Wilson,J.D. and McPhaul,H.J.
Characterization and expression of a cDNA encoding the human
androgen receptor

Proc. Natl. Aced. Sci. U.S.h. 86 (1), 327-331 [1989)

2911578

z  (sites)

Marcelli,M., Tilley,W.D., Wilson,C.M., Griffin,J.E., Wilson,J.D.
and McPhaul,M.J.

Definition of the human androgen receptor gene structure permits
the identification of mutations that cause androgen resistance:
premature termination of the receptor protein at awino acid residue
588 causes cowplete androgen resistance

Hol. Endocrinol. 4 (8), 1105-1116 (1990)

2283020

[2] sites; androgen resistant wutation.
Draft entry and computer-readsble sequence [1] kindly submitted by
M.J. NcPhaul, 0S9-DEC-1988.
Hethod: conceptual translation.
Location/Qualifiers
1..517
/organism="Homo sapiens"

Send to:

Help
Change region shown -
Customize view &
Analyze this sequence =
Run BLAST
Identify Conserved Domains
Highlight Sequence Features
Find in this Seguence
Protein 3D Structure =

Targeting The Binding
Funetion 3 (bf3) Site Of The
Human Androgen Receptor
PDB: 4HLW

Source: Homo sapiens
Method: ¥-Ray Diffraction
Resolution 2.5 A

See all 54 structures

Articles about the AR gene

Repression of cell praliferation and androgen
receptor activity in prostat [Anticancer Res. 2013]

TALEM-engineered AR gene rearrangements
reveal endocrin [Proc Matl Acad Sci U 3 A 2013]

Androgen receptor (AR) positive vs negative roles
in prostate cancer cell d [Cancer Treat Rev. 2014]

Seeall..

Identical proteins for AAAS1771.1 =

Guiding principles: On the NCBI protein page, rows to examine include: “DEFINITION,”

“REFERENCES,” COMMENTS,” and “FEATURES.” The information provided in these rows can aid a
SegAPASS user in the identification of an ideal query sequence for SeqAPASS.
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It is desirable to:

a. Use accessions with the following prefix: NP_

b. Avoid use of protein sequences labeled “partial,” “PREDICTED,” “PROVISIONAL,” “INFERRED,”
or “hypothetical”

c. Avoid using those labeled “TPA” (Third Party Annotation), however if TPA is all that is available
“TPA: experimental” would be preferred over “TPA: inferential”

d. Look at the date associated with the protein in the “LOCUS” row of the detailed protein page. A more
recent date can have the most up-to-date annotation of the protein. Under the “DBSOURCE” row of the
detailed protein page other accessions associated with past protein sequences can be viewed. Many times,
if the “xrefs” row is heavily populated and has the most recent annotation update date, it is likely to be the
best sequence to use as a query sequence in SeqAPASS.

e. Short sequences should be avoided when possible as query sequences. Many times, if one selects the
protein from the protein output derived from the NCBI protein database query, they will find that the
short sequence is actually a partial sequence described in the “DEFINITION” row of the Protein page.

f. Unless there is reason for doing so (based on the question the user is trying to address), splice-variants
labeled in “FEATURES” rows of the Protein page as “alternatively spliced” would be less desirable

g. It is important to check the references associated with the selected query protein. In some cases, certain
sequences are associated with sensitivity to a given chemical. This can be particularly useful when
predicting susceptibility to pesticides, where certain strains of insects are produced to be readily sensitive
or insensitive to a chemical.

h. A secondary check of the sequence used in the SegAPASS run would be to look at the output derived
and see whether ortholog candidates were detected. Ideally a preferential sequence would have more
ortholog candidates identified.

Important Note: To identify which query protein has the greatest number of Ortholog Candidates the user
can choose to submit multiple proteins with the same species and protein. Upon the Level 1 runs
completing for those similar proteins, the user can then select the “View SeqAPASS Reports” tab and
look at the table for “Ortholog Count” the protein with the highest number is likely to be the most
appropriate query species for a SegAPASS evaluation.

Example: Androgen receptor, Homo sapiens

101



Sequence Alignment to Predict Across Species Susceptibility (SegAPASS): User Guide
Updated 09/10/2024; Contact Carlie LaLone with Questions: LalLone.Carlie@epa.gov

Fratein

Protein b

Advanced

Dizplay Settings: [+ GanPapt

androgen receptor [Home sapiens]

enBank] AAASTTT A

EASTA  Graphics

Goto: |

Q PEAS1TTL 917 aa
DEFINITION pndrogen receptor [Homo sapiens].

ALCEZIION
VERITON
DESRCE
KEUORDS
FOIECE
ORGANHISH

AAAE17TL
233517711 EI:17857%
locur HUMARR accession MEl7ds.1

Homo sapiens (anan)
Homo sapiens

Eukaryota: Metazoa: Chordata: Craniata: Wertebrata: Duteleostomi:

Marnalia; Eutheria; EBuarchontoglires: Primates; Haplorrhind :

atarrhini; Hominidae: Home.
Lresidues 1 ta 917)

BTHORS
TITLE

TOTERAL
TURMED
FREFEREHCE
AUTHORS

TITLE

TOTRRAL
PURMED

Tilley M.D., Marcelli M., Wilson,7.D. and McFhaul 0.7,
Tharacterisation and expression of a cIM encoding the human
androgen TeCephor

Proc. Hatl. Acad. Sei. V.34, &6 (1), 2&7-221 (1939)
2911575

& [sites)

Marcelli M., Tilley M.0., @ilson,C.M., Griffin,J.E., Bilsen 1.0,

and McFhaul M.7.

Definition of the Inman androgen TRCRptoT geme sbructure pRmmits
the idertifitation of mbations that cause androgen resistance:
premature teminstion of the Tecepber protein ot amine arid Tesiduc

566 causes complete androgen resistance
Mol. Endecrinel. ¢ (), 1105-1116 (1380)
FEdizn

i] riter; androgen Teristant mutation.

FEATURES
FouTce

Draft ertry and computer-readsble sequence [1] hindly submitted by

M.T. McPhaul, 09-IEC-1935.

ethod: conceptual translation.
Locationf (ualifiers
1917
Forganism="Homo rapien:"
Fdb_wref="taxen: 606"
Froap="Kgll &-gle"
Fsem="male”
Ftissue_typs

prostate”

FProtein 1,911

Region

Site

Site

dite

Sproduct="androgen recepror”

6. 446
Fxegien_name="Androgen_recep”
Snotes"indrogen eceptor: pfamiElEs"
Fdb_wref="COD: 111097"

558,632
e gi an_name =

YE_TED_AE"

Inotes"THA-binding damain of andragen receptor (3E) is

compestd of tmo [d-type sinc fingers; cdiTlfa"
Sl wref="COD:143547"
order(557,560,574,577,592 599,609 ,618)

£ rite_type="other"

Snotes"minc binding site [ien binding]"
Jdl_wrefz"OOD: 142547"

order(566. 569,576,576, 570,642, 582,501,606, . 607 ,FL0,612)

frite_type="IH& binding"
Snotes DR binding site [ruclectide binding]”
Sl wref="LID: 143547"

order(59%. 596,595 600,605, 605)
Jrite_type="other

lirear FRI|31-0CT-199%

Send fo: |

Help

Change region shown »
Customize view =

Inalyze this sequence
Run BLAST

Identify Conserved Domains
Highlight Sequence Features
Find in thiz $equence

Frotein 30 Structure =
Targeting The Binding
Function 3 ibi3) Site OFf
The Human fndrogen
PDB: 4HL
Source: Homo sapiens
Method: X-Ray

)&Dif‘fracﬁon
Rezolution: 2.5

Sze allSLsmicties

Brticles about the AR gene -
Repression of cell proliferation and androgen

receplor activity in pro [fticancer Res. 2013]
TALEN. i d AR gene

reveal endo [Proc Matl Acad Sei U S A 2013]

Androgen receptar (AR) positive vs negative
roles in prostate car [Cancer Treat Rew. 2014]

e all
Identical proteins for ABRS1771.1 _
androgen receptor [Homo sapiens]

[Ase61772]

e all..
Pathways for the AR gene E
Integrated Breast Cancer Pathway
5105 Susceptibilty Pathways
Muclear Receptors

Zeeall..

Reference sequence information
RetSeq genomic sequence

See the genomic reference sequence for the
AR gene (NG_0DA014.2),

RefSeq protein isoforms

See 4 reference sequence protein isofomms
forthe AR gene.
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Example cont:

Srote="dimer interface [polypeptide binding]”

Fdb_xref="TID:142547" =
Begien E70..915 More about the AR gene

gl on_nanes"HE_LED_KR" The androgen recepter gene is more than 90
kb leng and codes for a protein that has 5

major functional domains: the N-terminal

domain, DNAb. ..

Azo Known f=: RP11-383012.1, AlS, OHT.

Jnotes"Ligand binding danain of the miclear receptor
androgen receptor, ligand activited tramscription
regulater: cd0T72"

Sdb_xref="CID:L1:i754"

Site order(699,708. 708,705, TOE. 709,759, 740,742, 744, 740,750,

) TEE 775,735 571 875)

aype="other" Homalogs of the AR gene

ligand binding site [chemical binding]" The AR gene is conserved in Rhesus
Sdb_xref="CID:LEETEE" mankey, dog, cow, mouse, rat, and chicken.
Site order(T1L, 714 715 784,726 728,726, 591, §9%, 395, §96)
: Fsite_type="other"
Fnote=" i ition site [pelypeptide binding]” R

Fdb_wref="CTD: 188 756" LirkOut to external resources

110 A zelection of tersture about the proteins
re——— [Go Pubhdzd Proteins]
Froded By="Mzl74s 1164, 2916" TranseriptsProtein Information
i Jdb_xret:"CIB: B00-1E0-556" [PANTHER: Classification System]
1 mewglglgry YPIppsktyr gatqnlfgey Tevigrpgpr hpeadsaapp garllllgqq TranseriptProtein Information
Py darpadbng sharleldu ] [PANTHER. Classification System]
1il mchpergevp spgasviark glpgglpapp deddraapst Lellgpefpa lescradlkd biochermicals
151 ilsrastmql 199qqqeavs =gsssgrare rsgaptsshd mylogstis dnakelchaw [Exact frtigen/Laborme]
€41 svsmglgvea lehlspamql rgdemyapll quppavrpty caplacckas 11ddraghst antibody revien
201 edtaeyspik agytkglege slgcrgeaza gssgelelps tlslykegal deasapgsrd [ExactferigeniLaboma]
361 yymplal bariklerpl dy agerygdlas 1k
421 sgspraaass sebelfvaee gqlyqp iy others
451 trppaglagq =sditapdas ypognvsTvp YRptovkse mapemdsyrg prgdnrleta [BxactAntigen/Labome]
541 rdtwlpidyy fppaktclic gdeargchyg altcaschwi fhraaegegh yleasmdee antibody
601 idkfrclmep scrlrhoyra gutlaarklk klgnlklqer grassttspe settgkltvs [Exact frnigensLabome]
661 hiegyecqpi flowleaiep quvcaghdrn qpdstaalls slnelgergl whnndoakal
721 pofrnltredd gnaviqren gluet 1 yfapdlvne cDNAclone
751 qowrmrhlsq =fgelgitpq =flemkalll fsiipudglk nghifdelom ryikeldrii [BxactAntigen/Labome]
41 ackrhoptoc srrfyglekl ldsvapiars lhgitfdlli ksharvsvdfp enmaniisvg protein and peptide
901 wpkilsghvk piyiltg [Exact Antigen/Labome]
4 ELISAand assay kit
[Exact AntigensLabome]

h. If multiple proteins appear to be the best query protein for SegAPASS, the sequences can be aligned
using NCBI’s COBALT. Enter (copy and paste from NCBI protein search list) accessions and align.

- COBALT
= Home | RecentResulis | Help

[Sian In] [F

Cobalt Constraint-based Multi

COBALT computes a multiple protein sequence alignment using conserved domain and local sequence similarity information. &) Reset page

Enter Query Sequences

Enter at least 2 protein accessions, gis, or FASTA sequences & Clear

P10Z75.Z

AAREL77Z.1

ARREL7E0.1

AARELTTL.1
1
1
1

AARS517Z9.
AAD45971.
AAREIEE2E.

Or, upload FASTA file Mo file selected.

Job Title ‘

Align ] show resutts in a new window

P Advanced parameters
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Alignment page will be generated
<, COBALT

Home  Recent Results Help

Phylogenetic Tree  Edit and Resubrmit & Download

- Cobalt RID EMV7SF1X211 (7 seqs)
All queries form only one cluster, No domain information was used for generating constraints. Decreasing maximum in-cluster distance or turning off query clustering option may improve
— results.
¥ Descriptions Select All (Re=align)  Alignment parameters

Legend for links to other resources: M unicene @ ceo & Gene B structure [ tlap Viewer

Accession | Description ‘ Links

P10275.2 RecMame: Full=Androgen receptar; AltMame: Full=Dihydrotestosterone receptar; AltName: Full=Mucle [GM]

AAASTTI2 androgen receptor [Homo sapiens] =>gh|AAAS1771.1| androgen receptor [Homo sapiens] G|

AAASTTE01 androgen-receptor [Homo sapiens] |G M]

AAASTTT androgen receptor [Homo sapiens] >gh|AAAS1772.1| androgen receptor [Homo sapiens] [GM]|

AAASTT2E1 androgen receptor [Homo sapiens] »splP10275.2[ANDR_HUMAN Rechame: Full=Androgen receptaor; R ubc hem BioAssay Info linked to AAAE1728.1
AMDA5E21 1 androgen receptor [Homo sapiens] [GM|

AAAGTEE6.1 androgen receptor [Homo sapiens] »splP10275.2[ANDR_HUMAN Rechame: Full=Androgen receptaor; [EBrubchem Binsssay Infa linked 1o AAAE1GE6. |
¥ Alignments [V Select Al (Re=align Mouse ower the sequence identifer for sequence title

Wiew Format & Conservation Setting @

[ p1oers MEVOLGLGRYY PRPPSKTTRGAFINLFOSYREVI QNP GPRHPEAASAAPPGASLLLLOQQOOOQQ0000000000004ET 80
ARASLTTZ MEVOLGLGRYY PRPPSKTTRGAFQNLFOSYREVI QNP GPRHFEAAS AL PP GASLLLLOQQOOQQQQ00000000000-ET 79
ALALS1TEO MEVLGLGRVY PRPPEKTTRGAFINLF)SVREVI QNP GPRHPEAAS AL PPGASLLLLOAAQ0NQQA0000000 -~~~ -] ET 75

L
L
1
ARAS1TTIL 1 MEVQLGLGRVY PRFFSKTTRGAFQNLFOSVREVIQNF GPRHPEAAS AL PP GASLLLLOQQQOQQ0Q00000000000-ET 79
1
L
L

ARLS1TZY MEVOLGLGRVYPRFPSKTYRGAF(NLFOSVREVIQNPGPRHPEALASAAPPGASLLLLOQQO00Q0000Q000000004ET 80
ALDASAZL MEVQLGLGRVY PRPPSKTYRGAFQNLFSVREVI QNP GPRHPEALS AL PP GAS LLLLOQQQQQQ000000000 -~~~ -] ET 75
[ aansizse MEVQLGLGRVY PRPPSKTYRGAFQNLFSVREVI QNP CPRHPEAAS AL PP GASLLLLOQQQQQQQQ000000000004ET &80

[ 10275 gl SPROQQQAQCEDGS POARRRGPTGYLYLDEEQQPSQP QS ALECHPERGCVPER GAAVALSKGLPQALPAPPDEDDSALPS 160
AAASLTTZ GO SFROQQQQOGEDGSFOANRRGPTGYLYLDEEQQPSQPOSALECHPERGCVPEF GAAVAAGKGLPQULFAPFDEDD SARPS 159
AARAS1TED  TH SPRONAQADGEDGEPOARRRGPTGYLYLDEEQQ PSP )3 ALECHPERGCVPER GAAVALSKGLPQQLPAPPDEDDSAAPS 155
[asasizr1 0 SPRONAQADGEDGEPOARRRGPTGYLYLDEEQQ PSP )3 ALECHPERGCVPER GAAVALSKGLPQQLPAPPDEDDSAAPE 159

To evaluate sequences, change settings for “Conservation Setting” from “2 Bits” to “Identity”
<. COBALT
= Home  RecentResults Help

Phylogenetic Tree Edit and Resobrmit  BDownload

- Cobalt RID EMV7SF1X211 (7 seqs)
All queries form only one cluster. No domain information was used for generating constraints. Decreasing maximum in-cluster distance or turning off query clustering option may improve
~ results.
¥ Descriptions [¥] Select Al C(Re=alignD  »Alignment parameters

Legend for links to other resources: M vricene @ 6Eo @ Gene B structure [ tlap “iewer

Accession | Description ‘ Links

102752 Rechame: Full=Andragen receptor; Althame: Full=Dihydrotestosterone receptor, AltMame: Full=MNucle [GM]
AAASTTF2] androgen receptor [Homo sapiens] =gb|AAAS1771.1] androgen receptor [Homo sapiens] G}
AAAS1TED. 1 androgen-receptor [Homo sapiens] |G M]
ALASTTT] ] androgen receptor [Homo sapiens] =gb|AAAS1772.1] androgen receptor [Homo sapiens] |G M|
AAASTT29.1 androgen receptor [Homo sapiens] =sp|P10275.2JANDRE_HUMARN RecMame: Full=Androgen receptor; [ uschem Biosssay Info linked to AAAS1729.1
AAD45921.1 androgen receptor [Homo sapiens] [GM]
AAASTEEE. 1 androgen receptor [Homo sapiens] »sp|P10275.2|ANDRE_HUMARN RecMame: Full=Androgen receptor; [EBrubchem BinAssay Info linked 1o AAAS18E6.1

¥ Alignments Select Al CRe-align Mouse over the sequence identifer for sequence title
Wiew Format: | Compact  + | & | Conservation Setting: | 2 Bits v | &
1 Bit

2 Bits

MEV]LGIGRVYPRPPSKTVRGAFINT 33::2 GPRHEEAASAAPPGASLLLLOOOO00O00000000000009ET 80
MEV]LGIGRVYPRPPSKTVRGAFINT GPRHEFALSAAPPGASLLLLOOOOQAQ0QQQ000000000-ET 79
HEV) LI T T T IR a T UN LT T I T T I AL GAAFPGASLLLLOO00000000000000- -~~~ ET 75
MEV(LGLGRVYPRPPSKTYRGAFQNLFQSVREVIQNFGPRHPEALSAAPPGASLLLLOOQQQQ00Q00000Q0000Q-ET 79
MEVQLGLGRVYFRFF SETVRGAFONL FOSVEEVIONF GFRHPEALSAAPPGASLLLLOOO0OOQ00000000000004ET &0
MEV(LGLGRVYPRPPSKTYRGAFONLFQSVREVIONFGPREPEALSAAPPGASLLLLONQ00Q00Q0000000--~~-] ET 75
MEV(LGLGRVYPRPPSKTYRGAFQNLFQSVREVIQNFGPRHPEALSAAPPGASLLLLOOQQ0Q00Q00000Q000009ET 80
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Look for differences in the sequence (e.g., conserved residues, gaps) and start by eliminating sequences
that have gaps.

i. If, after the suggested evaluations of the proteins are performed, questions remain as to which sequence
would be best to run in SegAPASS, run all relevant sequences in SeqAPASS for the evaluation. The
individual residue differences between commonly named sequences will become most important when
evaluating residues known to be important for binding the chemical or activating the protein (Level 3
SeqAPASS analysis). After completing the SegAPASS run, select the data that has the greatest number of
ortholog candidates for your evaluation of conservation and further predictions of cross species
susceptibility. Depending on the protein of interest, multiple subunits may be associated with a protein. In
this case, all relevant subunits can be queried using SegAPASS.

Level 1 Calculated Percent Similarity

The SeqAPASS algorithms submit the query to NCBI’s standalone BLASTp (using default settings,
including BLOSUM-62 matrix), which aligns the query protein with all proteins available in the NCBI
protein database and provides a variety of metrics associated with each pairwise alignment between the
guery and hit sequences. SeqAPASS selectively captures output from BLASTp, including one sequence
per species with the highest bit score. Detailed descriptions of metrics derived from BLASTp (e.g.,
BLASTYp Bitscore, E-Value, Positives, Identity, Hit length) can be found in:

The NCBI Handbook: (http://www.ncbi.nlm.nih.gov/books/NBK21106/);

BLAST® Help: (http://www.ncbi.nlm.nih.gov/books/NBK62051/) and the

NCBI Glossary Field Guide: (http://www.ncbi.nlm.nih.gov/Class/FieldGuide/glossary.html)

The top row of the Level 1 data corresponds to the queried protein selected by the user. For each sequence
queried, the Level 1, top row query sequence is used to determine the maximum bitscore for the analysis,
which is derived from aligning the query sequence to itself using BLASTp. To calculate percent
similarity, the bitscore for each hit sequence is normalized to the maximum bit score and then multiplied
by 100.

Note: SeqAPASS v2.0 and newer parse the BLASTp query and hit accessions to identify all the
species/accessions from the identical proteins. Therefore, if a hit sequence represents multiple species, all
species with the identical sequence will be found in the data table for Level 1 and Level 2. To determine
which sequence/species was identified from BLASTDp as a hit and which sequence/species was parsed
from the identical sequence, view the “Full Report” for Level 1 or Level 2, column “Identical Protein,”
Where “N” is indicative of the original hit sequence and “Y” is the parsed sequence.

Common Domain Count
Reversed Position Specific BLAST (RPS BLAST) is used to compare each query and hit sequence to
conserved domains defined in NCBIs Conserved Domain Database. A hit domain is considered in

common with the query domain if it contains the same domain accession as the query and it aligns with
the NCBI curated domain with the same or greater amino acid residue coverage than the query sequence.
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Ortholog Candidate Identification

Ortholog sequences are those that have diverged from a speciation event and therefore are more likely to
maintain similar function. SeqAPASS uses reciprocal best hit (RBH) BLAST for ortholog detection by
automatically comparing each hit protein to all protein sequences available for the query species and if the
original query protein or one of its identical protein matches is identified to by the best match to the hit or
maintain the same bitscore, then the hit sequence would be considered an ortholog candidate. The
sequence is indicated an Ortholog Candidate or not with a yes (Y) or no (N) in the column.

Note: Many NCBI protein accessions represent multiple identical protein sequences in the BLASTp
output. This is due to BLASTp querying and presenting data from the non-redundant protein database.
Sometimes the identical sequences are from different species. This can be checked by following the link
for the top row “NCBI Accession” in the table to the NCBI protein page. Below the protein name
[species] title will be a link to “Identical Proteins.”

Click the “Identical Proteins” link and look for a sequence in the list from the user defined query species.

S NCBI  Resources (¥ How To @)

Protein Protein -

Advanced He

() NCBl is phasing out sequence Gl numbers in September 2016. Please use accession.version! Read more....

GenPept » Send to: = .
Change region shown

estrogen receptor isoform 1 [Homo sapiens]

NCBI Reference Sequence: NP_D00116.2
Identical Proteins ~FASTA  Graphics

Customize view

Analvra thie canianca

Note: If the top hit is a Protein DataBank (PDB) code (e.g., 1AHR_A) from RBH BLAST there will be

no ortholog candidates identified. BLASTp when ran against all accessions for a given species does not
return PDB codes. It is recommended that the user identify a similar/identical sequence to the PDB code
and use that sequence as the query sequence.

Susceptibility cut-off

The susceptibility cut-off values listed on the “Level 1 (and Level 2) Susceptibility Cut-off” page are
determined by plotting the % similarity data from the “Primary Report” or “Full Report” and identifying
the local minimums in the data. The default cut-off is determined by taking the 1% local minimum and
moving up in percent similarity until the next ortholog candidate is found. The susceptibility cut-off
displayed in the list is the percent similarity of the identified ortholog candidate.

Criteria for Susceptibility Prediction (when “Primary Report Settings” is set to “Species Read-Across: ”
Yes)

All sequences identified above the susceptibility cut-off are predicted to be susceptible; therefore,
Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off, but identified as an Ortholog Candidate =Y, for
“yes,” then the hit is predicted to be susceptible; therefore, Susceptibility Prediction =Y for “yes”
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If the hit sequence is below the susceptibility cut-off but belongs to any organism class found above the
susceptibility cut-off, the hit is predicted to be susceptible; therefore, Susceptibility Prediction =Y for
“yes”. This criterion allows susceptibility predictions to be made across taxonomic groups based on the
likelihood that the sequences above the cut-off are better matches to the query.

If the hit sequence is below the susceptibility cut-off and not identified as an ortholog candidate (Ortholog
Candidate = N, for “no,”) and does not belong to any organism class found above the susceptibility cut-
off, the hit is predicted to not be susceptible; therefore, Susceptibility Prediction = N for “no”

Note that the “Primary Report” may yield different Susceptibility Predictions than the “Full Report,” as
the predictions are based on the data in the different reports. The Primary Report is filtered to only display
E-value <0.01 and Common Domain Count > 1.

>

Criteria for Susceptibility Prediction (when “Primary Report Settings” is set to “Species Read-Across:’
No)

All sequences identified above the susceptibility cut-off are predicted to be susceptible; therefore,
Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off, but identified as an Ortholog Candidate =Y, for
“yes,” then the hit is predicted to be susceptible; therefore, Susceptibility Prediction = Y for “yes”

If the hit sequence is below the susceptibility cut-off and not identified as an ortholog candidate (Ortholog
Candidate = N, for “no,”), the hit is predicted to not be susceptible; therefore, Susceptibility Prediction =
N for “no”

Level 2 Calculated Percent Similarity

Data obtained from the Level 1 RPS BLAST evaluation is used to assign sequence ranges that aligned
with a user selected domain (from the NCBI CDD database) to each accession from the Level 1 Full
report. BLASTp is then used to align the query domain range to each hit domain range. The percent
similarity is calculated based on the bit scores from the BLASTp alignment of the domain regions. For
each sequence queried, the Level 2, top row query species is used to determine the maximum bitscore for
the analysis, which is derived from aligning the query sequence to itself using BLASTp. To calculate
percent similarity, the bitscore for each hit sequence is normalized to the maximum bit score and then
multiplied by 100.

Susceptibility cut-off (same method as used in Level 1)

The susceptibility cut-offs listed on the “Level 2 Susceptibility Cut-off” page are determined by plotting
the % similarity data from the “Primary Report” or “Full Report” and identifying the local minimums in
the data. The default cut-off is determined by taking the 1% local minimum and moving up in percent
similarity until the next ortholog candidate is found. The susceptibility cut-off displayed in the list is the
percent similarity of the identified ortholog candidate.
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Level 2 Criteria for Susceptibility Prediction (when “Primary Report Settings” is set to “Species Read-
Across:” Yes)

All sequences identified above the susceptibility cut-off are predicted to be susceptible; therefore,
Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off, but identified as an Ortholog Candidate =Y, for
“yes,” then the hit is predicted to be susceptible; therefore, Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off but belongs to any organism class found above the
susceptibility cut-off, the hit is predicted to be susceptible; therefore, Susceptibility Prediction =Y for
“yes”. This criterion allows susceptibility predictions to be made across taxonomic groups based on the
likelihood that the sequences above the cut-off are better matches to the query.

If the hit sequence is below the susceptibility cut-off and not identified as an ortholog candidate (Ortholog
Candidate = N, for “no,”) and does not belong to any organism class found above the susceptibility cut-
off, the hit is predicted to not be susceptible; therefore, Susceptibility Prediction = N for “no”

Note that the “Primary Report” may yield different Susceptibility Predictions than the “Full Report,” as
the predictions are based on the data in the different reports. The Primary Report is filtered to only display
E-value < 0.01 and Common Domain Count > 1.

Level 2 Criteria for Susceptibility Prediction (when “Primary Report Settings” is set to “Species Read-
Across:” No)

All sequences identified above the susceptibility cut-off are predicted to be susceptible; therefore,
Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off, but identified as an Ortholog Candidate =Y, for
“yes,” then the hit is predicted to be susceptible; therefore, Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off and not identified as an ortholog candidate (Ortholog
Candidate = N, for “no,”), the hit is predicted to not be susceptible; therefore, Susceptibility Prediction =
N for “no”

Level 3 Sequence Alignments

COBALT is used to align all user selected sequences (from Level 1 hits) with a user defined template
sequence. Because COBALT algorithms align all sequences, it is recommended that the user align the
template sequence with sequences that are most similar to one another. As a means to capture the most
similar sequences from the SeqAPASS data it is recommended that the user filter the Level 1 data by
taxonomic group and step through the Level 1 data pages one by one while selecting sequences. It is
recommended that the user look at the name of the sequence and exclude ‘partial’ sequences when
possible. Requesting a query from one taxonomic group at a time, breaks the data down in manageable
alignments.

Selecting Amino Acid Residues to Align

The user may select up to 50 amino acid residues to compare across selected species in Level 3.
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Level 4 Structural Alignments

Level 4 is intended for the use by expert users only. It is recommended that each user only submit ten |-
TASSER jobs at a time and wait for them to complete prior to submitting more. Although it is
inconvenient the user must begin the Level 4 request process over beginning with submitting a user
defined name for the job, generating FASTA, and submitting the next 10 FASTA to I-TASSER. A
recommended naming format could be by Protein accession followed by 1_10; Protein accession 11-20,
etc. The user should prioritize which jobs they need completed first. The I-TASSER jobs take days to
complete, therefore it is important for the expert users of the tool to not overwhelm the system by
submitting too many jobs at once. Proteins that have been submitted to I-TASSER previously within a
query will be marked as submitted. The user should pay attention to which I-TASSER jobs have been
submitted previously.

TM-align

The TM-align susceptibility prediction is “Y”, indicating yes, if the % similarity is >20%. Below
20% the susceptibility call is “N”, indicating no.
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