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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 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 SeqAPASS 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. SeqAPASS 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), and individual amino acid residue positions. 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 SeqAPASS 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, conserved domains database, taxonomy database,
and strategically utilizes the Stand-Alone Basic Local Alignment Search Tool for proteins (BLASTp) and
the Constraint-based Multiple Alignment Tool (COBALT).

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

http://www.ncbi.nlm.nih.eov/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?



http://www.st-va.ncbi.nlm.nih.gov/tools/cobalt/re_cobalt.cgi
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Web&PAGE_TYPE=BlastDocs&DOC_TYPE=Download
http://www.ncbi.nlm.nih.gov/taxonomy
http://www.ncbi.nlm.nih.gov/cdd
http://www.ncbi.nlm.nih.gov/protein
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Accessing SeqAPASS
For optimal SeqAPASS performance use Chrome or Mozilla Firefox

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

Returning Users

Enter Username and Password

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Log In to SeqAPASS Version 2.0

Username [ ]

Password [ ]

For optimal SeqAPASS performance use Mozilla Firefox

Want an account? To request an account, click here

Note: If user enters incorrect login information the following message will be displayed

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Log In to SeqAPASS Version 1.0

Username [

Password [

For optimal SegAPASS performance use Mozilla Firefox

Want an account? To request an account, click here
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First time users

To request a username and password to access the SeqAPASS tool, select “click here” below the login
and a pop-up email will be presented. Send an email to Lal.one.Carlie @epa.gov requesting a password. A
reply email will be delivered to you with your temporary password. The login does not limit access to the
tool. Everyone that requests an account will be given one in a timely manner. Individual account allow
users to store all previous SeqAPASS runs.

On the Log in screen the user will enter the provided Login information:

Username: Email address
Password: Temporary password

Upon receiving your temporary password, login to SeqAPASS as described above. Click on “Settings”
Tab and Change the temporary password to a user defined password. This is completed by first entering
the password from the reply email as the “Current Password” and then typing a new password and re-
entering the new password. Click “Change Password.” User will then use the new password to login.

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

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

Welcome to SeqAPASS Version 2.0 Logged in as: lalone.carlie@epa.gov

Change Password

Current Password

Enter New Password

Re-Enter New Password ‘ ‘ ord

Note: Users can change their password at any time in the “Settings” tab.
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Messages from the SeqAPASS 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 SeqAPASS banner when the development team has
information to share with SeqAPASS users.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

New to SeqAPASS Version 2 (See user guide for more details)

« Data versi iptic imely of recent protein, taxonomy, conserved domain data from NCBI, as well as new versions of BLAST+ and COBALT executables (See About SeqfPASS page for details)
« Capability to change default settings for Level 1 and Level 2 primary reports, such as changing the taxonomic lineage descriptions and choosing to not use species read-across for susceptibility predictions
« Level 3: individual amino acid residue comparsions now allow the user to enter additional sequences using NCBI protein accessions or FASTA format to include in the alignments (include those not found in the original SeqAPASS output)

Log In to SeqAPASS Version 2.0

Welcome to SeqAPASS

For oplimal SeqAPASS performance use Mozilla Firefox

Wiant an account? Te request an sccount, didk here



mailto:LaLone.Carlie@epa.gov

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS): User Guide
Updated 3/06/18; Contact Carlie LalLone with Questions: Lal.one.Carlie@epa.gov

SeqAPASS 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 SeqAPASS tool and it 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. “Log out” icon in upper right-hand corner of screen can be clicked at any time
to log out.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home | RequestSegAPASS Run | SeqAPASS Run Status | View SegAPASS Reports || Settings

Welcome to SeqAPASS Version 2.0 Logged in as: lalone.carlie@epa.gov

SeqAPASS Home

About SeqAPASS
SeqAPASS User Guide

Submit Comment/Question
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Request SeqAPASS 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 (SegAPASS)

Logged in as: LaLone.Carlie@epa.gov

@y soaces

Select Search:
(my Azcazmizn

Query Protein
Search

Query Proteins

5eqAPASS Submission

Final Query
Proteinis)

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)

Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports

Request Level 1 SeqAPASS Run Version 2.0 Logged in as: LaLone.Carlie@epa.gov

[_ Compare Primary Amino Acid Sequences

éBy Species

Select Search:
QBy 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 autocomplete function queries the database in
the order of “Taxid”, “starts with”, then “contains.”

Sequence Alignment to Predict Across Species

Susceptibility (SeqAPASS)

Home | RequestSeqAPASS Run | SeqAPASS Run Status | View SeqAPASS Reports || Settings

Request Level 1 SeqAPASS Run Version 2.0 Logged in as: LaLone.Carlie@epa.gov

Compare Primary Amino Acid Sequences

@By Species
Select Search: 7P
By Accession

Query Species Selection

Query Species Search lHumu sa|
wlddQusn Snecics,,

Query Species:

Homo sapiens (Jaxid:9606, |
Homo sapiens Linnaeus, 1758 (Taxid:9606) H
Homo sapiens neanderthalensis (Taxid:63221)

Homo sapiens ssp. 'Denisova’ (Taxid:741158)

Homo sapiens ssp. Denisova (Taxid:741158)

Homo sapiens x Mus musculus hybrid cell line (Taxid: 1131344)

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). The protein list includes the
protein NCBI accession, protein name, and species scientific name.

Query Species Selection

Query Species Search:

\WAddQuerySpecies)y)  NCBI Taxonomy Database

Query Species: [T

Query Protein Selection

Query Protein Search:

\Filter Protein | NCBI Protein Database

Query Proteins:  [[NP_005711.1]actin-related protein 2/3 complex subunit 1B
[XP_006715888.1]PREDICTED: actin-related protein 2/3 complex subunit 1B isoform
[XP_006715889.1]PREDICTED: actin-related protein 2/3 complex subunit 1B isoform
[015143.3]RecName: Full=Actin-related protein 2/3 complex subunit 1B; AltName: Fu
[AAB64189.1]p41-Arc

Addssiectsd Prorein)
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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. 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

W NCBI Protein Database

Query Proteins: [ABMWYU.Z]Rec_:Name: Full=UPF0O577 protein KIAA1324-like: AltName: Full=Estrogel é‘
[AAA36523.1]estrogen sulfotransferase
[AAA52399.1]estrogen receptor
[AAA52402.1]estrogen receptor, partial
[AAA58461.1]estrogen receptor-related protein

I i ]

Add Selected Protein(s) |

Note: To explore details associated with a protein of interest, click the “Search 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 (Ctrl left click to select multiple proteins) 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 receptor

M NCBI Protein Database

(NI SN 001258805, estrogen recepior beta isoform !
[NP_001258806.1]estrogen receptor beta isoform 6
[NP_001278170.1]estrogen receptor isoform 3

3|

r

SegAPASS Submission

Final Query Protein(s)

[NP_001258805.1]estrogen receptor beta isoform 5
[NP_001278159.1]estrogen receptor isoform 2
[NP_001278641.1]estrogen receptor beta isoform 2
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Once user identifies 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.

‘ Request SeqAPASS Run ‘ SegAPASS Run Status View SeqAPASS Reports ! ) Success

) Submitted
Request Level 1 SeqAPASS Run Version 2.0 : NP 004278158.1:

submitted

| Compare Primary Amino Acid Sequences @ Success

Submitted
@By Species NP_001278641.1:
(By Accession submitted

Select Search:

[ Query Species Selection

Query Species Search: I

E MNCBI Taxonomy Database

Query Species:

Multiple proteins can be added to the final list for multiple SeqAPASS runs. If another query species is
desired, then move to the top 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 SeqAPASS, 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 |I

Query Species
Search:

T .

Query Species: [Homo sapiens (Taxid:9606)
Bos taunus (Taxid:2913)

Query Protein Selection I

Query Protein Search: ‘ ‘

[ R

Query Proteins: |[MP_776588.1]ras-related C3 botulinum toxin substrate 1 precursor -
[P62998. 1]RecName: Full=Ras-related C3 botulinum toxin substrate 1 AltName: Fu[ |
[AAF00714 1]GTPase
[AAI03062 1]Ras-related C3 botulinum toxin substrate 1 (rho family, small GTP bind

[MP_001015639.1126S protease requlatory subunit 7 i
b n r

Note: A user may check the progress of the run by clicking on the “SeqAPASS Run Status” tab. (See
SeqAPASS 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 | RequestSeqAPASS Run || SegAPASS Run Status = View SeqAPASS Reports | Settings

Request Level 1 SeqAPASS Run Version 2.0 Logged in as: LaLone.Carlie@epa.gov

Compare Primary Amino Acid Sequences

By Species
Select Search:  _ P
(®)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 lower right-
hand side of the text box, to provide an example for the proper format of Accessions to be entered.
SeqAPASS Submission

NCBI Protein Database
NCBI Protein Accession:

| Example: NP_000116.2 |

uest Rul Clear

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

Sequence Alignment to Predict Across Species

Susceptibility (SeqAPASS)

Home | RequestSeqAPASS Run | SegAPASS RunStatus | View SeqAPASS Reports | Settings

Request Level 1 SeqAPASS Run Version 2.0 Logged in as: LaLone.Carlie@epa.gov
Compare Primary Amino Acid Sequences

Select Search:
.

SeqAPASS Submission

NCBI Protein Database

NCBI Protein Accession: [NP_000116

ReguestRun Clear

Clicking the “Clear” button will clear the “NCBI Protein Accession” text box.

11


mailto:LaLone.Carlie@epa.gov

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS): User Guide
Updated 3/06/18; Contact Carlie LaLone with Questions: LaLone.Carlie @epa.gov

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

NP_001315029;
Request SeqAPASS Run SegAPASS Run Status View SeqAPASS Reports ‘ submitted:

NP_00d315028.1

Request Level 1 SeqAPASS Run Version 2.0

[ Compare Primary Amino Acid Sequences

OBy Species

Select Search:
eBy Accession

SeqAPASS Submission

NCBI Protein Database

NCBI Protein Accession:

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.

12


mailto:LaLone.Carlie@epa.gov

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS): User Guide
Updated 3/06/18; Contact Carlie LalLone with Questions: Lal.one.Carlie@epa.gov

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
queue). 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:

Sequence Alignment to Predict Across Species

Susceptibility (SeqAPASS) Logout

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Run Status Version 2.0 Logged in as: LaLone.Carlie@epa.gov

SeqaPASS Level 1 Run Status

SegAPASS | Data Ve Level 4 = Ortol
SIse User & SNl O BLASTp & bl et Start Date & Date Complated & S2gAPASS Run Duration &
Run Id - N Accession = Domains 3 | Candidate =

1587

lalone. carlie@epa.gov HR_001486.1 complete 100% 100% 2017 05 08 11:40:40 2017 05 08 11:45:01

1567

lalone.carlie@eps.gov | NP_001315023.1 complets 100% 100% 2017

509 11:43:27

1586 MF_001496.1 complete 100% 100% 2017

1585 NP_001118214.1 100% 100% 2017

1584 NP_001118213.1 100% 100% 2017

NP_000116.2 100% 100% 2017

[}
[i

[i

0!

1562 100% 100% 20170
[}

0!

0!

NF_001258805.1

MP_001278158.1

100% 100% 2017
1562 100% 100% 2017
100% 100% 2017

<] i ] »

201705 2

1
1
1563 1

508 11:16:19 2017 05 08 11:28:08

1581

(1 0f 116) [z )5/ &7 &3]0 [~ [ [10]=] Download Table: * ==

Top of Page

The user can view the status of requested SeqAPASS runs. Each Run is assigned a unique “SeqAPASS
Run Id.” 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)

13
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The user is also able to view the status of Level 2 (Functional domain(s)) and Level 3 (individual amino
acid residue alignments).

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:

Sequence Alignment to Predict Across Species
Susceptibility (SeqAPASS)

Request SeqAPASS Run | SeqAPASS Run Status | View SeqAPASS Reports

SeqAPASS Run Status Version 2.0 Logged in as: LaLone.Carlie@epa.gov

@Level 1 Status
®Level 2 Status
©OLevel 3 Status

Search:{Enter keyword

= Loveil Suee MNCBI Accession & Domain Type & ELASTp & Start Date & Date Completed & SeqAPASS Run Duration &

lalone.carlie@epa.gov|  NF_037283.1 NP_037263.1 NR_DED_GR PR | complete 2017 0502 08:24:08 2017 0502 08:24:12 @ seconds
lalone corlie@epa.gov|  NP_037283.1 NP_037263.1 NR_LBD_MR. complete 2017 0503 09:23:52 2017 05 03 09:23:59 7 seconds.

lelone. carlie@epa.gov|  CAGETET.1 CAC8707.1 pa50 complete 2017 0502 13:28:27 2017 0502 13:28:23 56 seconds

lalone.carlie@epa.gov| WP_003158430.1 WP_003156430.1 RL1T complete 2017 0502 13:23:55 2017 0502 13:28:08 5 minute(s) 11 secondis)
lalone. carlie@epa.gov|  WF_003158430.1 WF_003158430.1 Ribosomal_L11 complete 2017 0502 13:23:50 2017 0502 12:28:08 5 minutefs) 18 secondis)
Islone. carlie@spa.gov| WP_003158430.1 WP_003158430.1 Ribosomal_L11 complate 2017 0502 13:23:43 2017 0502 13:28:55 5 minutels) 12 seconds)
lelone. carlie@epe.gov|  WF_000428021.1 WF_000428021.1 AAA complete 2017 0502 13:18:55 2017 0502 12:22:40 2 minutefz) 45 sscondis)
Islone.carlie@epa.gov| WP_000428021.1 WP_000428021.1 Bac_DnsA_C complete 2017 0502 13:18:48 2017 05 02 13:22:31 3 minutels) 43 seconds)

lalone carlie@epa.gov|  ADQ28980.1 NR_DBD_ER complete 2017 0501 08:43:48 2017 0501 08:43:54 € szconds
Islone.carlie@eps.gov| NR_LBD_ER 2017 0501 08:43:22 2017 0501 08:43:29 7 seconds.
|

Top of Page

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 Reqlu:l SeqAPASS Run SeqAPASS Run Status

SeqAPASS Run Status Version 2.0 Logged in as: LaLone.Carlie@epa.gov

DLever 1 status
(OLevel 2 Status
@ Level 2 Status

Searchi{Enter keyword

Level 1 Query

Tempiate Accession & start Date 2 o mpleted 2

Islone carlie@eps gov CAG38767.1 GAC38767.1 2017 05 02 14:48:55 2017 0502 12:48:56

lalone.carlie@eps.go CAC38767.1 CAC38767.1 2017 05 02 14:48:07 2017 0502 14:43:08

lalone.cerlie@epe.gov CAC3ETET.1 CAC28767.1 201705 02 14:41:33 2017 0502 14:41:34
lalone.carlie@epa.goy CAC38767.1 CAC38767.1 2017 05 02 14:41:05 2017 0502 14:41.07
lalone. carlie@epa. gov CAC3ETET.1 CAC38767.1 2017 05 02 14:38:42 2017 0502 14:38:44

Islone.carlie@eps. gov CAC38TE7.1 CAC38767.1 201705 02 14:38:18 2017 0502 13:38:20

lalone.carlie@eps. goy CAC38TE?.1 CAC38767.1 201705 02 14:37:52 2017 0502 12:37:54

lalone.carlie@sps.gov CAC38787.1 CAC38767.1 201705 02 14:37:34 2017 0502 14:37:35

lalone. carlie@epa. gov CAC3ETET.1 (user defined) CAC3276T) 2017 05 02 14:38:57 2017 0502 14:26:59

lalone.carlie@epa.goy CAC38767.1 (user defined) CAC32767) 201705 02 14:38:24 2017 0502 14:26.26
m

Gof1ny - - []2|[3]a]s][s]7]&][o]10][~]=] [10]-] Download Table: 4 &

To return to previous tabs click on “Home,” “Request SeqAPASS Run,” or “SeqAPASS Run Status”
tabs.
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View SeqAPASS Reports Tab
The “View SeqAPASS Reports” tab provides a table of completed SeqAPASS runs. From this page the

user can choose to either “View Report” or “Save Report(s).”

Sequence Alignment to Predict Across Species G -
Susceptibility (SeqAPASS) =L

Home Request SeqAPASS Run S5eqAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Reports Version 2.0 Logged in as: LaLone.Carlie@epa.gov

[FPartial Protein Sequence \aiskeshAvailable Reports
®View Report
Save Report(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
example below. (See “Search, View, and Download Data Tables” section of user guide for more
information).

Sequence Alignment to Predict Across Species

Susceptibility (SeqAPASS) e

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports | Settings

SeqAPASS Reports Version 2.0 Logged in as: LaLone.Carlie@epa.gov

FPartial Protein Sequence w
®View Report
Save Report(s)

Available Reports

Search: Enter keyword

s;‘:?:fs Bats V:’E‘“" m:s“:‘:f:’ @uery Protein Hame & Tam:;,:::,l D¢ Query Species Name & GQuery Common Hame & Taxonomy =
1567 2 NP_001496.1 G-protein coupled estrogen receptor 1 2806 Home sapiens human Mammaslia
1587 2 NP_001315029.1 estrogen receptor iscform 4 2806 Homo sapiens human Mammalia
1568 2 NP_001496 1 G-protein coupled estrogen receptor 1 9808 Homo sapiens human Mammaslia
1565 1 NP_D01116214.1 estrogen receptor isoform 1 26068 Homo sapiens human Mammalia
15684 1 | NP_001116213.1 ) estrogen receptor isoform 1 9606 Homo sapiens human | Mammalia
1563 1 MP_000116.2 estrogen receptor isoform 1 9806 Homo sapiens human Mammaslia
15682 2 NP_001258805.1 estrogen receptor bets iscform 5 2806 Homo sapiens human Mammalia
1562 2 NP_0012781588 1 estrogen receptor isoform 2 9606 Homo sapiens human [ Mammalia
1562 2 NP_001278841.1 | estrogen receptor beta isoform 2 9606 Homo sapiens human Mammalia
1581 2 ABI9E425.1 | wingless, partial 405018 0 Argynnis lacdice Pallas’ fritillary | Insects
< m | 3
(1 of 116) [4]2]3/4]s5l6|7]8[9/10][~ =] [10[+] Download Table:** <
Top of Page
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View Report

To select a completed run to 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 and Level 3.

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)

Request SeqAPASS Run SeqAPASS Run Status View SeqgAPASS Reports

S5eqAPASS Reports Version 2.0 Logged in as: LaLone.Carlie@epa.gov

[#Partial Protein Sequence

®view Report
Osave Report(s)

Available Reports

Search:[Enter keyword |
Level 1 Query HCEI

Lesiens — ez

HP_001496.1 G-protein coupled estrogen receptor 1 5606 Homo sapiens uman Memmalis

Query Species Name & Taxonomy &

e

NP_001315029.1 estrogen receptor isoform 4 9808 Homo sapiens Mammalis

NP_001438.1 G-protein coupled estrogen receptor 1 9808 Homo sapiens Mammalis

NP_001116214.1 estrogen receptor isoform 1 9606 Homo sapiens Mammalis

0 0000

NP_001118213.1 estrogen receptor isoform 1 9808 Homo sapiens Mammalis
NPLOO071E 2

MF_001258805.1 estrogen receplor beta isoform 5 8608 iens human

NP_001278153.1 estrogen receptor isoform 2 9808 human

NP_001278841.1 estrogen receptor bets iscform 2 9808 Homo sapiens human Mammalis

[CENCRECHECE - IS IO N R Y

ABI28425.1 wingless, partial 405018 Argynnis |acdice. Pallas’ fritillary Insecta

mn ] 3

- [lzs][a[5]67[8]9][10][~][=| [10[z] Download Table:*: =

Top of Page

16


mailto:LaLone.Carlie@epa.gov

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS): User Guide
Updated 3/06/18; Contact Carlie LaLone with Questions: LaLone.Carlie @epa.gov

Save Report(s)

To download completed Level 1, 2, and/or 3 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).”

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

e

SeqAPASS Reports

EPartial Protein Sequence

©View Report
@®save Report(s)

railable Reports

Logged in as: LaLone.Carlie@epa.gov

- SgalqﬂEnter keyword ]

©DBa molecule precursor

Tursiops truncatus

battlenssed dolphin Mammalia

type Il GnRH receptor splice variant 1

Rana catesbeians.

Ameican bullfrog Amphibis

Top of Page

The user can also deselect data that is not wanted in the download by scrolling to the far right of the table
and deselecting the checkboxes for the different levels of the SeqAPASS analysis. By default, all
available data for the selected accession will be downloaded in a zip file.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports

SeqAPASS Reports Version 2.0

EPartial Protein Sequence

©View Report
®3ave Report(s)

Logged in as: LaLone.Carlie@epa.gov

NP_001267534.1 CD2a molecule pracursar Tussiops tuncatus battlencsed delphin

Mammalis

AALOET1E.1 type Il GnRH receptor splice variant 1

Rana catesbeiana Ameican bullfrag

Amphibia
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A zip file will be created for all of the selected Reports. Ensure in the popup you select WinZip to open
the file and click OK.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) i) Download

Request SeqgAPASS Run SeqAPASS Run Status View SeqAPASS Reports

= i
SeqAPASS Reports Version 2.0 £3
You have chosen to open:
| seqapass.zip
[®Partial Protein Sequence which is: WinZip File
OView Report from: hitps:/fseqapassstage.rtpnc.epa.gov
®Save Report(s) What should Firefox do with this file?
@ Open with | WinZip (default) -
Available Reports @ SaveFile
: Search: Enter keyword Do this automatically for files like this from now on.
Data Version Level 1 Query . N neal .
=] = Acsession & Seery ookl Bome ¢ Taxonomy 1D ¢ Queey, Srecie
= 1584 2 AAB53939 1 beta-T-sdrenargic receptar 9584 Macaes m|
| o]

[m] 1583 & NP_001267576.1 sodiumipatassium/calcium exchanger 1 9738 Tursiops inf
[m} 1583 5 AAQ03208.1 T-cell surface glycoprotein CD4 precursor 8728 Tursiops truTCatT: . FOoTp TOTETTETE
= 1583 5 FE8278.2 Rechiame: Full=Myoglabin 5738 Tursiops truncatus bottlenosed dolphin Mammslis
= 1583 2 NP_001267534.1 €D8a molecule precursor o728 Tursiaps truncatus boftlenased dolphin Mammalis
= 1583 2 AALDET18.1 type Ill GRRH receptor splice variant 1 2400 Rana catesbeiana American bullfrog Amphibis
= 1583 2 HAGI441 2 RC-RNased ribonuclesse precursar 8400 Rana catesbaiana American bullfrog Amphibis
] 1583 2 ACD24939.1 kisspeptin receptor 2400 Rana catesbeiana Amesican bullfiog Amphibis
= 1583 2 AAKES158.1 cadherin-like protein 7102 Heliothis virescens tobacen budworm Inseda
= 1583 2 CAATD110.1 oyolic nucleotide snd voltage-activated ion channel 7102 Heliothis virescens tobaceo budworm Inseda

] D

{1 of 120)

Top of Page

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_v2).

Unzip/Share Edit  Backup  Tools Settings  View Help  Upgrade @
Files > | seqapass.zip Actions
Recent Zip Files Unzip All Files &
=1} ;Eq"""m'p AAG31441.2 v2 Date modified: 5/17/2017 8:58 AM Unzip to:
2 l‘ Type: Folder WAa.ad.e. \seqapass
[Tt AAKS51981 v2 Date modifiedt 5/17/2017 8:58 AM
: L Type: Folder Convert & Protect Files
| Thad AAQD3208.1v2 Date modified: 5/17/2017 8:58 AM Whepaddips Sl tothezp:
: L Type: Folder ﬂ Enerypt off
E
ACD44939.1.v2 Date modified: 5/17/2017 8:58 AM c rtto PDF O [
Places L - R cone
=
* Eaerics CAA10110.1 2 Date modified: 5/17/2017 8:58 AM IEIIj Resize Photos  Off [
L Type: Folder X watemane  orf
['_ f-a Libraries NP_001267576.1 v2 Date modified: 5/17/2017 8:58 AM
L, Type: Folder Save or Share Zip
My Computer P68279.2 v2 Date modificd: 5/17/2017 8:58 AM 1
282 GB free of 464 GB L Type: Folder g Save as..
@ biebeni % Email

[ 7 item(s) Zip File: 44 item(s), 1.30 ME
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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.

S BB B = |seqapass2-WinZip (e e e
Unzip/Share  Edit  Backup  Tools  Seftings  View  Help  Upgrade @
Files > @ AAB53939.1 v2 Actions
e seqapass-2.zip : :
Recent Zip Files Unzip Selected Files
S LevellReports Date modified: 5/17/2017 9:03 AM Unzip to:
- ! Type: Folder B \\Aa.ad...\seqapass-2
ST Level2Reports Date modified: 5/17/2017 9:03 AM )
- P Type: Folder Convert & Protect Files
. =1 When adding files to this zip:
TRk Level3Reports Date modified: 5/17/2017 903 AM Pl
P Type: Folder & Encrypt [ ]
Places B convert to poF o I |
e [ Resize Photos | |
v I watermark | |
) Libraries
w=nl Save or Share Zip
iy Computer I
['.!' 382 GB free of 464 GB B Save as... L4
a
"&- Network R Email
= |
[] 3 item(s) Zip File: 78 item(s], 1.88 MB

By selecting LevellReports, 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.

T BB B - |seapen Wit ===
Unzip/share  Edit ~ Backup  Tools  Seftings  View  Help  Upgrade (7]
Files > @ LevellReports Actions
e seqapass-2.zip » AABS3939.1 v2 : -
Recent Zip Files Unzip Selected Files =
gy seappass-2zip AAB53939.1_Full_v2.csv Date modified: 5/17/2017 9:03 AM Unzip to:
= x| Type: Micrasoft Excel Comma Separated Values File Size: 167 KB 3 44.8 KB (= I 2
=) quapass'L;-n AAB53939.1_Full_v2_cutoff.png Date modified: 5/17/2017 3:03 AM
- Type: PNG Image Size: 160 KB + 146 KB Convert & Protect Files
= zip When adding files to this zip:
gy | scdepasszp AAB53938.1_Primary v2.csv Date modified: 5/17/2017 9:03 AM AL SRR
- x| Type: Microsoft Excel Comma Separated Values File Size: 105KB 3 263 KB & Encrypt [
P AAB53939.1_Primary_v2_cutoff.png Date medified: 5/17/2017 3:03 AM % Convert to PDF B I
aLES) Type PNG Image Size: 161 KB + 147 KB
e [ Resize Photos B
v X watermark B
) Libraries

= Save or Share Zip

] Computer B saveas. U

382 GB free of 464 GB

Y
‘!. Network " Email

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

Unzip/Share
Files

Recent Zip Files

= - seqapass-2.zip
w1
" seqapass-1zip

= seqapasszip
e YR

Places

Favorites

" Libraries
=

[L; Computer

‘5‘,‘-‘ Network

382 GB free of 464 GB

2 BB B - |seqapass2 - WinZip

Backup Tools

* ©

pfam00001(54) Date modified: 5/17/2017 8:03 AM
£ Type: Folder
pfam10320(54) Date modified: 5/17/2017 9:03 AM
# Type: Folder
pfam13853(54) Date modified: 5/17/2017 8:03 AM
£ Type: Folder
[ 3 item(s) Zip File: 78 item(s), 1.88 MB

Settings View Help Upgrade

Level?Reports

seqapass-2.zip + AAB53039.1 v2

[=lle =]

Actions

Unzip Selected Files

Unzip to:
= R

Convert & Protect Files
When adding files to this zip:

& Encrypt | |
% Convert to PDF

|
= Resize Photos .
_L ‘Watermark .

Save or Share Zip

B soves.

P4 Email

m

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.

Files

Recent Zip Files
— " seqapass-2zip
3

. seqapass-lzip
= -
=y segqapasszip
-l | 1
Places
Favorites
i
"3 Libraries

[ !‘; Computer
@ Network

382 GB free of 464 GB

2 B B B = |seqapass2 - WinZip

Backup  Tools Settings ~ View  Help  Upagrade

* ©

[ 4item(s)

pfam00001(54)

seqapass-2.zip » AAB53939.1 v2 b Level?Reports
pfam00001(54)_Full_v2.csv Date modified: 5/17/2017 9:03 AM
Type: Microsoft Excel Comma Separated Values File 5ize:191 KB % 45.0 KB

Date modified: 5/17/2017 %:03 AM
Size: 184 KB + 17.1KB

pfam00001(54)_Full_v2_cutoff.png
Type: PNG Image

pfam00001(54)_Primary_v2.csv Date modified: 5/17/2017 8:03 AM
Type: Microsoft Excel Comma Separated Values File Size: 162 KB < 374 KB

Date modified: 5/17/2017 2:03 AM
Size:184 KB + 17.1KB

pfam00001(34)_Primary_v2_cutoff.pong
Type: PNG Image

Zip File: 78 item(s), 1.88 MB

(E=1) E=h =)
@

Actions

Unzip Selected Files
Unzip to:
= I seqapass-2

Convert & Protect Files
When adding files to this zip:

a Encrypt | |
B Convertto POF

|
=] Resize Photos | |
X watermark B

Save or Share Zip

B soveas.

= Email

v

[T
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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.

Unzip/Share
Files

Recent Zip Files

= - seqapass-2.zip
-l
=y - seqapass-lzip
-l
=y Seqapass.zip
i | ]
Places

L Favorites

| Libraries

E ,hll Computer

| Network

™ 382 GB free of 464 GB

1_| B b i} < | seqapass-2 - WinZip

Edit Backup Toals Settings View Help Upgrade

T ©

3 try(318)_v2.csv Date modified: 5/17/2017 9:03 AM

ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 220 KB + 4.77 KB
closer yet(310)_v2.csv Date modified: 5/17/2017 9:03 AM

ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 513 KB + 7.38 KB
four(316) v2.csv Date modified: 5/17/2017 9:03 AM

ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 286 KB & 4.98 KB
multi part test(313)_v2.csv Date modified: 5/17/2017 9:03 AM

n Type: Microsoft Excel Comma Separated Values FileSize: 347 KB & 8.06 KB
multi_test with non canonicals{320)_v2..‘. Date modified: 5/17/2017 9:03 AM

u Type: Microsoft Excel Comma Separated Values FileSize: 318 KB  7.95 KB
not yet working(309)_v2.csv Date modified: 5/17/2017 9:03 AM

u Type: Microsoft Excel Comma Separated Values FileSize: 51.2 KB + 8.57 KB
repeat of 301(311)_v2.csv Date modified: 5/17/2017 9:03 AM

ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 315 KB & 8.02 KB
should be 3(319)_v2.csv Date modified: 5/17/2017 9:03 AM

ﬂ Type: Microsoft Excel Comma Separated Values FileSize: 252 KB & 4.76 KB
nnnnnn ~ Matm vmm A EAT M T 0N ARA

D 14 item(s) Zip File: 78 item(s), 1.88 MB

Level3Reports

seqapass-2.zip » AAB53939.1_v2

(=@ =d

Actions

Unzip Selected Files

Unzip to:
B \\Aa.ad...\seqapass-2

Convert & Protect Files
When adding files to this zip:

& Encrypt .
% Convert to PDF

|
= Resize Photos .
_L Watermark .

Save or Share Zip

E_ Save as...

¥4 Email

.9.

m
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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: displays the
version 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)

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Reports Version 2.0 Logged in as: LaLone.Carlie@epa.gov

Main Level 1

Level 1 Query Protein Information

Hit proteins ere identified for the following query protein. Use the main button e go back o the SeqAPASS Repors list
SeqAPASS ID: GQuery Accession: NP 000118.2 Ortholog Count: 281 Protein and Taxonomy Data: 11/09/2016
Query Spe:

Query Prot

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 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 and NCBI Taxonomy Database (specific to the data row) are embedded in
the Level 1 data table for “NCBI Accession,” “Species Tax ID,” “Scientific Name,” and “Protein Name”
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:

@Frimary Report
(Full Report

Search: Enter keyword |

NP 000116.2 1058918 9608 i human estrogen receptor isoform 1
ABYB4TIT.A 2004 8592 i illa western gorilla estrogen recepter alpha
XP 003311596.1 113964 9588 chimpanzee PREDICTED: estregen recepter iscform X2
XP 0188848011 68319 i i i western lowlznd gorilla PREDICTED: n receptor iscform X2
XP 0038115441 48145 5587 i i n panist pygmy chimpanzee PREDICTED: estrogen receptor isoform X2
ABYE4T18.1 1703 9600 i i Bomesn orangutan estrogen receptor aloha

XP 0028175381 44332 ii Bumatran orangutan PREDICTED: estrogen receptor isoform X2

XP 011922091.1 68739 ooty mangabey PREDICTED: estregen recepter iscform X2
XP 014592596.1 88552 i i Rhesus monksy PREDICTED: estregen recepter iscform X2

XF 005553708 1 121048 PREDICTED: estregen receptor isoform X1

m =
o
B
5]
=
=]
]
=
]
=
g

F

Partisl Hit Protein Sequence

]

@®Frimary Report ¢ Percent Similarity > 100%

DFull Report v usceplible =¥, Orolog Count=1
=

Show Only Eusaryotes

Semthi Enter keyword ]

estrogen recepter isoform 1 Y Y 2017 020218:47:23 A

westem gorilla estrogen receptor slpha 12285 37 224 238 39.0 B 2017 0302 18:47:23 v
chimpanzee FREDICTED isoform %2 12295 o 281 239 39.0 ¥ 2017 030216:17:23 a2
westem PREDICTED. isoform X2 12288 ¥ 281 339 989 i 2017 03 02 18:17:23 o
pygmy chi PREDICTED: isoform %2 1228.0 £ 281 339 8.9 3 2017 03 02 18:17:23 i
Bomean orangutan ‘estrogen receptor sipha 12278 i 281 239 989 v 2017 0302 16:17:23 v
Sumatran orangutan EREDICTED. isoform X2 12278 ¥ 281 33.9 8.9 ¥ 2017 0302 16:17:23 A
sooty mangabey PREDICTED: n receptor iscform X2 12272 i 281 339 8.8 b 2017 030216:47:23 Y
Rhasus mankey PREDICTED. isoform %2 12272 s 281 339 8.8 o 2017 0202 18:17:23 o
aab-ealing macaque PREDICTED: estrogen receptor isoferm X1 12272 v 224 238 388 v 2017 0302 18:47:23 v
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Level 1: 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, 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
E-value:
Sorted by Taxonomic Group: | class =

Commen Domains:

Species Read-Aoross: Yes
Update Report 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.

Primary Report Settings

E-value:

Sorted by Taxonomic Group: |dsss =
Commeon Demains:
subclass
superorder
order
Update Report subarder
4 superfamily
family
subfamily
genus

Species Read-Aooss:
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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. 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.

Choose Domain to View NCBI GOBALT
Primary Report Settings et
-Select Completed Demain - - Enter Level 3 Run Name
E-value
View Level 2 Data
e NCEI Taxonomy Datsbase
Sorted by Taxonomic Group: crder = Choose Taxonomic Groupls)

All Groups

Common Domains:

Spacies Read-Acioss: Yes
e repey s Dot Setirez
Viev
Choose Query to View
“Select Level 3 Run Name -
View Level 2 Data
Partial Hit Protein Sequence
¥ Percent Similarity = 100%
@Primary Report
Full Report Susceptible =V, Orholog Count =0
B  show Only Eukaryotes

Level 1 Data - Primary

Search: Enier ke
VED::m NCBI Accession & s;m”; Tiffu'e: T?zﬂ:";'c 'raFal‘::::mdm Scientific Name Common Name &
Group =
NP_000118.2 1058918 9808 Mammalia Primates Homo sapisns human
2 ABYB4T1T.A 2004 9583 Mammalia Frimates Gorills gorille wester garilla
XP_002311586.1 2588 Mammalia Frimates Pan troglodytes chimpanzes
XF 018884801.1 9585 Mammalia Frimates Gorills gorills gerills westemn lowland gorilla
XP_0038118544.1 9587 Mammalia Frimates Pan paniscus pygmy chimpanzee
ABYBAT12.1 2800 Mammalia Frimates Fongo pygmaeus Bornean orangutan
XP_002817538.1 2801 Mammalia Frimates Pongo abelii Sumatran orsngutsn
XF 0118230811 9531 Mammalia Frimates Cercocebus atvs
XP_014882586.1 9544 Mammalia Frimates Macaca mulatts
2 XP_005552209.1 9541 Mammalia Primates Msacaca fascicularis
e dl dl - .

(1 of 82) [72]3]a](56]7]8]9]10 (=[] [10]z] 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.”

Sorted by Taxonomic Group: | order =

Comman Domains:

Species Read-Aooss: |N:} |
 Updte Report o Kieiizea
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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
BLASTYp. 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 (Identity), 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).
SeqAPASS 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
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).

Partisl Hit Protein Sequence

®Full Report

HEE S

Level 1 Data - Full

Search: F

Ortholog

BLAST]
P | candidate

Bitscore &

Ortholog T Common Percent Susceptibility

: " ) S— ) Eukaryote
== B R Count Domain Counts | Similasity ¢ | Prediction & A

Analysis Completed 2

isoform 1 595 595 595 0.000E0 1241.9 281 339 78 1000

2 alpha 585 550 532 0.000ED 1228.5 281 328 75 28.0

Y Y 0302161 Y

¥ Y 03202 161 Y

ceptor isoform X2 585 580 592 0.000E0 1229.5 Y 281 339 75 99.0 Y 20170202161 Y

ceptor isoform X2 8 0.000E0 12288 Y 281 989 Y 20170302 16:1 Y

ceptor isoform X2 585 589 532 0.000E0 12280 A § 281 339 75 989 Y 20170302 16:17:23 Y

2 slphs 8 591 0.000E0 12278 Y 281 989 Y 20170302161 Y

8! 591 0.000E0 Y 281 339 75 989 Y 20170302161 Y

ceptor isoform X3 595 588 592 0.000E0 Y 281 339 75 98.8 Y 20170302161 Y

ceptor isoform X2 595 588 592 0.000E0 Y 281 339 75 988 Y 20170302161 Y

ceptor isoform X1 585 588 532 0.000ED0 12272 Y 281 339 75 388 Y 20170302 161 Y
< 11 »

(1 0f 85) [Tz 3]al[5/6[7[8 910 [~ | [10[~] Download Table: s
Top of Page

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 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.
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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 percent similarity. The user can view this graph by clicking the
“View Cutoff” button in the “Susceptibility Cut-off” box, which will open a new tab in the web browser.
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™ local 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, which again opens a new tab in the web browser. Alternatively, the user can view
and closely examine the density plot and manipulate the cut-off by clicking the “View Cutoff” button.

Susceptibility Cut-off

) Default
Second Local Minimum

User Defined

Viewr Cutoff

Upon clicking “View Cutoff” button, a new tab opens in the web browser with a page that displays 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 1 data report
and/or close the cutoff tab and return to the Level 1 page, click “Update Cut-off” button.

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.
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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 1 Susceptibility Cut-off

Local minimums are identified and susceptibility cut-off is set based on % similarity of next crtholog candidate. Use updste cut-off button to go back to Level 1 data.

SeqAPASS ID: 581 GQuery Accession: NP 000118.2 Ortholog Count: 281 Protein and Taxonomy Data: 01/04/2017
Query Species: Homo sapiens BLAST Version: 2.5.0

Guery Protein: estrogen receptor isoform 1 Software Version: 2.0

Select Cut-off. | Defsult: Identify 1st locs| minimum and find next crtholog candidat = | Enter Cut-off.

T

| Density Plot
Cut-off Based on Ortholog Candidates
35
M| Density
M| Local Max
30
] Local Min
M| Inflection Point
1.5
T 7.0
Cut-off Susceptibility -
# Cutoff I
1 238 4
i5
2 636
1.0
0.0

B

&

&H & a3 & ot £

&
]
%
%

Percent Similarity

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”. 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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Note: In the case that 0 orthologs are identified from the hit data, 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 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 Informaticn

4 o ane

uary Bpasiss: Homs sagiens

@uary Asosssion: NP_D01317584 1

@usry Profsin: perisome crolierior-acihated recegior g isotom 3

or T Soung cuary ZroteIn, LS T Man DU 10 04 MATK 1) T SAQAFASS Ranens st

Orinaiog Count: 0 Protain ana Imonoemy Oats: 01042017

ELAST Version: 250
‘Bofwars Versim: 20

Susceptibility Cut-off ‘ Level 2 Level 3
f Level 2 Query Domain Level 3 Query Amino Acid Residue(s]
|
MES! Comeres Soman Dt P
] e — Seen Tevoe Sesnce
i)
/ e —
¥ SR
st Sarmain
Aol Comparses orna)
[~ ST | :
| #imary moport setings | e ] nemicosaT
e —— e s
ik P ' '
[ —
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No Orthologs Detected

If no orthologs are detected from reciprocal best hit blast analysis “Ortholog Count” will be “0” at the top
of the “Level 1 Query Protein Information” page. Further, dark pink will highlight the entire query/hits
table indicating that the “Susceptibility Prediction” columns were determined from the local minimums
identified in the “View Cutoff” density plot, without consideration of orthologs.

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

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.
SegAPASSID: 19 Query Accession: CAA74340.1  Ortholog Count: 0 NCBI Data: 02/01/2015

Query Species: Bubalus bubalis
Query Protein: insulin receptor

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.

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

Level 1 Susceptibility Cut-off

Local minimums sre identified and susceptibility cut-off is set based on % similarity of next ortholog candidate. Use update cut-off button to go badk to Level 1 data

SegAPASS ID: 18 Query Accession: CAAT4240.1  Ortholog Count: 0 NCEI Data: 02/01/2015

GQuery Species: Bubalus bubalis

Query Protein: insulin receptor

Select Cut-off: Defsult: Identify 1st local minimum and find next arthelog candidet = | Enter Cut-off:
Density Plot

Cut-off Based on Ortholog Candidates

) Density
Local Max
Local Min

|| Inflection Point

B W ok b b

1.8

16

Cutoff Susceptibility
* Cutoff

Dansity

14

1 49.0
12 /
1.0
0.8

0.6

0.2

0o

© - & & ® & & :\

Percent Similarity
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From the “Level 1” page the user can return to the list of completed SeqAPASS 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 (SeqAPASS)

SeqAPASS Reports

Version 2.0

‘ Home. H Request SeqAPASS Run ” SeqAPASS Run Status ” View SeqAPASS Reports ” Settings |

Logged in as: LaLone.Carlie@epa.gov

“ Main | Level1 |

| Level 1 Query Protein Information

SeqAPASS ID: 1570

Hit protains are idantified for the following query protein. Uss the main bution 1o go bad to the SeqAPASS Report lis

Query Accession NP 0013176481 Ortholog Count: 0

‘and Taxonomy Data: 01/04/2017

Level 2

Level 3

Primary Report Settings.

E-value:

Sorted by Taxenomic Group: | class ] a2
Commen Domains:
Species Reas Acoss

=1
[Fr=— [FrETE————

Level 2 Query Domain

Level 3 Query Amino Acid Residue(s)

NCEI Protein Databaze.

Select Template Sequence

NCBI COBALT
Enter Level 3 Run Name.

NCBI Taxonomy Dstsbase
Choose Taxanomic Groupls)

[ ooum 7]

Use table below to sslact szquances

0 species

View Level 3 Data

m
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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 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

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

5eqAPASS ID: 551 Query Accession: NP 000116.2

Ortholog Count: 281 Protein and Taxonomy Data: 01/04/2017
Query Species: Homo sapiens BLAST Version: 2.5.0
Query Protein: estrogen recepter isoform 1 Software Version: 2.0

Susceptibility Cut-off Level 2 Level 3

Level 2 Query Domain Level 3 Query Amino Acid Residue(s)

®0etault

Local Minimum

NCBI ¢

erved Domain Datsbase
Functional Domains

NCEI Protein Datsbase

Select Templsts Sequence

User Defined -Select Domain -
Additional Comparisans (cptional)
View Cutoff View Level 2 Data

Choase Dom: to View
Primary Report Seftings di

Select Completed Domain -
E-value

View Level 2 Data

Lo At
Sorted by Taxonomic Group: | class
Commen Domains:

uenoes

Species Resd-Aoss Yes

stz Repor, e petaut setingz,

View Level 3 Data

Chaoss Query to View

-Select Level 3 Run Name -

View Level 3 Data

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

Level 2 Query Domain

NCBI Conserved Domain Database

Functional Domains

-Select Domain -

[ i

345) cd06157, NR_LBD, The ligand binding domain of nuclear re
185) cd06916, NR_DBD_like, DNA-binding domain of nuclear rec

(
(
(341) cd06929, NR_LBD_F1, Ligand-binding domain of nuclear re |
(343) cd06930, NR_LBD_F2, Ligand-binding domain of nuclear re  j
(

316) ¢d08931, NR_LBD_HNF4_like, The ligand binding domain o b

1+ [ [ 4

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.
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It is recommended that the user click on the “NCBI Conserved Domains Database” 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

NewSearch | Structure Home | 3D Macromolecular Structures Conserved Domains [ Pubchem | BioSystems |

955 -

Conserved domains on [gi62821794jrefNP_000116.2]] View) | GonclseiResulisy (%

estrogen receptor isoform 1 [Homo sapiens]

1 100 200 300 400 i 585
fQuery seq,
zinc binding site 4} i i ligand binding site 3l bk iy
DHA binding site 1) 00y upcoactivator pecosnition site B bg Y
dimer interface | dimer interface §° ' i

Specific hits NR:_DED_ER:

- W Y
r NR_LBD_ER s

Superfanilies R_DED_like superfam

[Specific hit, evalue = 1.46e-
146]cd06949, Ligand binding domain
1 of Estrogen receptor, which are

activated by the hormone 17beta-
Search for similar domain architectures | @ estradiol (estrogen) The ligand binding

List of domain hits domain (LBD) of Estrogen receptor

B N = == 7 (ER): Estrogen receptor, a member of e
HNR_LBD_ER | nuclear receptor superfamily, is activated by the hormone 146

estrogen. Estrogen regulates many physiological

Dest_recep superfanily |

Ligand binding domain of Estrogen receptor, which are activated by the hormone 17beta-estradiol (estroge processes including reproduction, bone integrity,

Estrogen receptor, a member of nuclear receptor superfamily, is activated by the hermone estrogen. Estrog cardiovascular health. and behavior The main on,
bone integrity, cardiovascular health, and behavior. The main mechanism of action of the estrogen receptor | o oonic o o ction of the estrogeh receptor is as a
element of target genes upon activation by estrogen and then recruiting coactivator proteins which are resp Rs

transcription factor by binding to the estrogen response

may associate with other membrane proteins and can be rapidly activated by exposure of cells 10 8S10G8N g0 o nt o tiaraet genes upan activation by estragen and <

ligand-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 motif, 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
10 30 40 50 €0 7

[i] 8
la

gi 62821794
Cdd:cd06949

Eli] 100 110 120 130 140 150 160

gi 62821794

Cdd:cd06949

gi 62821794 470

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

Level 2 Query Domain

NCBI Conserved Domain Database
Functional Domains

(310) cd06949, NR_LBD_ER, Ligand hind\r{ '|

View Level 2 Data

Choose Domain to View

-3elect Completed Domain - -

—loielilaE
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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 drop-down in the View Level 2 Data area. The drop-down is not automatically populated
with the completed domain run. The user must click on the “Level 1"’ button to update the page for
the newly completed domain to present itself in the Choose Domain to View drop-down.

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Reports Version 2.0 Logged in as: LaLone.Carlie@epa.gov

Main Level 1

To view a completed Level 2 Domain, highlight the domain of interest in the drop-down box and click the
“View Domains” 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 Level 2
Level 2 Query Domain Level 2 Query Domain
MNCBI Conserved Domain Database NCBIF

MNCBI Conserved Domain Database

Functional Domains Select Functional Domains

-Select Domain - = .
-Select Domain - =

NCBI ¢
View Level 2 Data EnterL
View Level 2 Data
Choose Domain to View
http:ifw Choose Domain to View

-Select Completed Domain - =

| f

]|
(310) cd06949, NR_LBD_ER, Ligand binding domain of Estrogen red
4| 1 | +

=3 (310) cd06949, NR_LBD_ER, Ligand bindir| = |
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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.

Home Request SeqAPASS Run 5eqAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Reports Version 2.0 Logged in as: LaLone.Carlie@epa.gov

Main Level 1 Level 2

Level 2 Query Domain Information

Hit domains are
SeqAPASS ID:

identified for the following query dom

1 Que,

Use the main button to go back o the SeqAPASS Reports list.
sion: NP_000118.2 Orthelog Count: 281 Protein and Taxenomy Data: 01/04/2017
]

BLAST Vers

main of Estrogen receptor, which are adiveted by the hormene 17bets-estradiol (estrogen)  CDD D:
Softwal

Susceptibility Cut-off

Local Minimum

Species Read-Aooss Yes

Update Report Use Default Seftings

View Cutoff

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). Additionally, 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.
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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 “Shows Only Eukaryotes” checkbox checked. To view prokaryote data deselect this
checkbox.

B Fartial Hit Frotein Sequence
Peroent Similerity > 100%
Slcspuble =¥, Dhoieg Count =0

[  Show Only Eukaryotes

®Frimary Report
Full Repert

Level 2 Data - Primary

Search: Enter ke
Bl e e e s S Sctentii ame = s e ame
Group &
2 NP 000118.2 1058218 2808 Msmmalia Mammalia Homo sapiens human estrogen receptor iscform 1
2 121048 9541 Mammalia Mammalia Mscaca fascicularis PREDICTED: estrogen receptor isoform X1
2 509 9534 Mammalia Mammalia Chlorocebus asthiops estrogen receptor slpha
& 9545 Mammalia Mammaslia Msacaca nemestrina PREDICTED: estrogen receptor isoform X2
2 9555 Mammalia Mammalia Papio anubis estrogen receptor
2 9531 Mammalia Mammaslia Cercocebus stys PREDICTED: estrogen receptor isoform X2
2 9593 Mammalia Mammalia Gorilla gorilla estrogen receptor slpha
2544 Mammalia Mammalis Macaca mulstts PREDICTED: estrogen receptor isoform X2
X 81853 Mammalia Mammalia Nomascus leucopenys nerthemn white-che PREDICTED: estrogen receptor isoform X3
XP 008005788.1 60711 Mammalia Mammalia Chlorocebus sabaeus green monkey PREDICTED: estrogen receptor isoform X2
T = . m - : ;
(1 0f 81) [il[2[3]a][5]6]7|[8]s]10] [~ ] =] [18]+] Download Table: &* ==

Top of Page
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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 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

E-value:

Sorted by Taxonomic Group: class
Species Read-Aoross: Yes
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
taxomic group in the “Filtered Taxonomic Group” column of the data table.

Primary Report Settings

E-value:

[1p]

orted by Taxonomic Group: order | hd

class
Species Read-Aoross:

subclass

’
UpdateReport superorder ‘

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 1 Data for the Primary report will update to the selected taxonomic level.

Level 2 Query Domain Information
Hit domains are identified for the following guery domain. Use the main butten to go badk to the SeqgARASS Reports list.
S5eqAPASS ID: 581 Guery Accession: NP_000118.2 Ortholog Count: 281
Query Species: Homo sapiens
Guery Domain: {310) cd08849 , NR_LBD_ER , Ligand binding domain of Estrogen receptor, which are activated by the hormone 17beta-estradicl {estrogen)

Query Protein: estrogen receptor isoform 1

Susceptibility Cut-off
Primary Report Settings

E-value:
'Z::.:'Esfsull
Second Local Minimum Sorted by Taxonomic Group: order -
User Defined
Species Read-Across: es T

| UpdateReport | UseDefault Setiings

View Cuteff

e it
Partial Hit Protein Sequence
@rrimery Report | 12 RSSO0
Full Report I~|  SlEcEpiible =¥, Ortholog Count=1
Show Only Eukaryotes

Level 2 Data - Primary

Search: £
e I N WLt O Wi TEE;::‘"“JC' el Scientific Name %
Group *
2 NP 000118.2 1052918 2808 Mammalia Primates Homo sapigns
2 #P D05552209 .1 121048 89541 Mammaslis Primates Macacs fascicularis
2 ABYS4731.1 909 89534 Mammalis Primates Chlorocebus sethiops
2 AP 0117518321 85088 89545 Mammalia Primates Macaca nemestrina
2 NP _001158058.1 7385 ‘9555 Mammalia Primates Papioc snubis
2 AP 0118220911 88722 8531 Mammalia Primates Cercocsbus atys
2 ABYEATIT A 2004 9593 Mammalia Primates Gorilla gerilla
2 P 014302596 1 88552 9544 Mammaslis Primates Macacs mulstts
2 #P 003255939 1 28528 81853 Mammalia Primates Nomascus leucogenys na
2 XP 0080057881 82274 80711 Mammalia Primates Chlorocebus sabaeus
] 11 |

38


mailto:LaLone.Carlie@epa.gov

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS): User Guide
Updated 3/06/18; Contact Carlie LalLone with Questions: Lal.one.Carlie@epa.gov

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: -
Yes | "
Update Report EItSeﬁ:lngs

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
BLASTYp 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 (Evalue) 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).

-'_\ Partial Hit Protein Sequence

FrimaryReport @ SN0
SRRl B
Level 2 Data - Full
Search: Ente
.. NCBI Domain i s = - R, ” BLASTp Ortholog o Percent Susci
NCBIPSSMID ¢ M Domain Mame < Hit Length <| Identity ¢ Positive ¢ Evalue ¢ Plisromi Candidate & Cut-off ¢ Similarity = Predi
‘orm 1 132747 cd06949 NR_LBD_ER 238 238 238 1.078E-177 4873 W 428 100.0
n 132747 cd06949 NR_LBD_ER 238 238 238 1.078E-177 4873 N 4238 100.0
o | 132747 cd06949 NR_LBD_ER 238 238 238 1.078E-177 487.3 L 428 100.0
tor isoform X3 132747 cd06949 NR_LBD_ER 238 237 238 6.557E-177 4853 Y 428 996
tor isoform X2 132747 cd06948 NR_LBD_ER 238 237 238 SSTE-177 485.3 Y 428 99.6
tor isoform X1 132747 cd06949 NR_LBD_ER 233 237 233 77 4853 Y 4238 99.6
tor isoform %2 132747 cd06949 NR_LBD_ER 238 237 238 77 4853 Y 428 996
ir 132747 cd06949 NR_LBD_ER 238 237 238 6.557E-177 4853 i 428 996
lor isoform X2 132747 cd06949 NR_LBD_ER 233 237 238 6.557E-177 4853 Y 428 99.6
tor isoform X1 132747 cd06949 NR_LBD_ER 238 237 238 6.557E-177 4853 N 428 996
« m v
(1 0f 75) [1]2]3]4]5]6]7|8]al10] =[] 0[] Download Table: & =
Top of Page

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 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.
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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

se the main button to go back 1o the SeqARASS Reports list
NP 0001182 Ortholog Count: 281 Protein and Taxonomy Data: 01/04/2017

BLAST Vers

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-off” 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

Local minimums are identified and susceptibility cut-off is set based on % similarity of next ortholeg candidste. Use updste cut-off button to go badk to Level 2 dsta.
Ortholog Count: 281 Protein and Taxonomy Data: 01/04/2017

BLAST Version: 2.5.0

SeqAPASS ID: 581 Guery Accession: NP 000118.2
Guery Species: Homa sapiens
Guery Domain: (210} cd0€349 , NR_LBD_ER, Ligand binding domain of Estrogen receptor, which are activated by the hormane 17bets-estradiol (estrogen)  COD Data: 04/25/2015

Guery Protein: estrogen receplor isoform 1 Software Version: 2.0

Select Cut-off |D5faull Identify 1st locsl minimum and find next orthalog nsn:li:lsu Enter Cut-off

w Defanltidentiydstiocal minimum and find nextortholog candidate
2 minimum: Identify 2nd local minimum and find next ortholeg candidate
User defined cut-off

Density Plot
Cut-off Based on Ortholog Candidates
26
- M| Density
Local Max
“ Local Min
2.0 M Inflection Point
1.8
1.6
Cut-off Susceptibility e
# Cut-off =
1 56.0 & 12
2 79.8 i /\
08 ’
0.4
02
0.0
S T T S T T T T

Percent Similarity

Note: In the case that 0 orthologs are identified, 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 identify a different query sequence for the susceptibility predictions.
Here, the susceptibility predictions will be highlighted in dark pink to indicate that O orthologs were
detected and the susceptibility cutoff was determined from plotting the distribution of percent similarities
and identifying the local minimum

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”. 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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Note: In the case that 0 orthologs are identified from the hit data, 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 identify 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.

‘ Home ” Request SeqAPASS Run H SeqAPASS Run Status “ View SeqAPASS Reports H Settings ‘

SeqAPASS Reports Version 2.0 Logged in as: LalLone.Carlie@epa.gov

“ Main ” Level 1 ” Level 2 | |

‘ Level 2 Query Domain Information |

Hit domains are identified for the following query domain. Use the main buttan to go badk to the S=qAPASS Repors list.

SeqAPASS ID: 1570 Query Accession: NP 0013175441 Ortholog Count: 0 Protein and Taxonomy Data: 01/04/2017
Query Species: Homo sepiens BLAST Version: 25.0
Query Domain: (123) cd0B98S , NR_DBED_Ppar . DNA-binding domain of i ivated receptors (PPAR) is composed of two C4-type zinc fingers  CDD Data: 02/05/2018
Query Protein: peroxisome proliferator-activated receptor gamma isoform 3. Software Version: 2.0

Susceptibility Cut-off |

‘ Primary Report Seftings |

A E-value:

@ petaunt
2 x —_—
)Second Local Minimum Sorted by Taxonomic Group: | class ,LJ

User Defined

/ 2 Species Read-Acoss [="Tgl
i = -

i \UpsicReport,| | UseDemuitSetings |

Partial Hit Protein Sequence
@rrimary Report Percent Similaity = 100%

Show Only Eukaryotes

JFull Report

EEE@

‘ Level 2 Data - Primary |

‘ Search: Enter keyword | |

Data Protein Species Taxonomic et
HCBI Accession & Taxonomic Scientific Name Common Name Protein Name
Version Countz | TaxIDz Group = o

No Orthologs Detected

If no orthologs are detected from reciprocal best hit blast analysis “Ortholog Count” will be “0” at the top
of the “Level 1 Query Protein Information” page. Further, dark pink will highlight the entire query/hits
table indicating that the “Susceptibility Prediction” columns were determined from the local minimums
identified in the “View Cutoff” density plot, without consideration of orthologs.

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

‘ Home “ Request SeqAPASS Run ” SeqAPASS Run Status “ View SeqAPASS Reports H Settings |

SeqAPASS Reports Version 2.0 Logged in as: LaLone.Carlie@epa.gov

“ Main H Level 1 H Level 2 ‘

| Level 2 Query Domain Information |

Hit domains are identified for the following query domain. Use the main button to go badk to the SeqAPASS Reports list
SeqAPASS ID: 1570 Query Accession: NP_001317544.1 Ortholog Count: 0 Protein and Taxonomy Data: 01/04/2017
Query Species: Homo sapiens BLAST Version: 2.5.0
GQuery Domain: (138) pd0B965 , NR_DBD_Ppar , DNA-binding domain of peroxisome proliferator-activated receptors (FRAR) is composed of two C4-ype zincfingers  COD Data: 02/05/2018

Guery Protein: peroxisome proliferator-adivated receptor gamma isoform 2 Software Version: 2.0
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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.

Log ouf

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

| Level 2 Susceptibility Cut off

Local minimums sre identified and susceptibility cut-cff is set based an % similarity of next ortholog candidsts. Use update cut-off button to go badk to Level 2 dats
SeqAPASS ID: 1570 GQuery Accession: NP_001317544 1 Ortholog Count: 0 Protein and Taxonomy Data: 01/04/2017

BLAST Version: 2.50

CDD Data: 02/05/2018

Query Species: Homo sapiens
Query Domain: (138} cd0B965 , NR_DBD_Ppar , DNA-binding domain of peroxisome proliferator-activated receptors (PPAR) is composad of two C4-type zinc fingers

Query Protein: peroxissme proliferator-activated receptor gamma isoform 3 Software Version: 2.0

Select Cut-off: [ Default Identify 1st local minimum snd find next ortholog candidat v| Enter Cut-off:

(T

| Density Plot

Cut-off Based on Ortholog Candidates

7.6 ] Doty
W Local Max
4
Local Min
o M nfisction Point.
20
8
1.6
Cut-off Susceptibility ;
# Cutoff E 14
1 100.0 2
0
0.8
0.e
0.4
(3]
0.0
DI

Percent Simiarity

The user can return to the “Level 2” data page by clicking the “Update Cut-off” button.
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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 SegAPASS Run Status

SeqAPASS Reports

Main Level 1

Level 1 Query Protein Information

Hit proteins are identified for the following query protein. Use the main button to
SeqAPASS ID: 585 Query Accession: NP_000116.2

Query Species: H iens

Query Protein: st ceptor isoform 1

Susceptibility Cut-off

® Default
Second Local Minimum

User Defined

View Cutoff
[ lcnicn

This will open in a separate
tab

Primary Report Setfings
Ewvalue 0.01
Sorted by Taxonomic Group: | class

Cemmen Demains: 1

Species Read-Acoss: Yes
. Update Report | |z Befaut setings |

Visualization

MisualizeDatal.  This will open in @ separate teb
SR

View SeqAPASS Reports Settings

Version TBD

go badk to the SeqAPASS Reporis list.
Ortholog Count: 208

Level 2

Level 2 Query Domain

NCE| Conserved Domsin Database

Functional Domains

-Select Domain -

View Level 2 Data
Ghoase Domein to View
-Selact Completed Domain -

View Level 2 Data
[ttty

Protein and Taxonomy Data: 10/25
BLAST Version: 2.6.0
Software Version: TED

Logged in as: lalone.carlie@epa.gov

2017

Level 3

Level 3 Query Amino Acid Residue(s)

NCBI Protein Datsbase

Select Template Sequence

Additional Comparisons {opticnal)

NCBI G

ALT

Enter Level 3 Run Name

NCB| Texcnomy Dstsbase

Choase Taxenomic Group(s)

All Groups

View Level 3 Data
Choase Query to View
-Select Level 3 Run Name -

View Level 3 Data
e
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Example of Level 2 page:

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Reports Version TBD_3 Logged in as: LaLone.Carlie@epa.gov

Main Level 1 Level 2

Level 2 Query Domain Information

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

SeqAPASS | Query Accession: NP_000116.2 Ortholog Count: 305 Protein and Taxonomy Data: 10/25(2017
GQuery Species s BLAST Version: 2.8.0

Query Doma ‘ main of Estrogen receptor, which are adiivated by the hormone 17beta-estradiol (estrogen)  CDD Data: 12/08/2016

Query Protein: estregen receptor isoform 1 Software Version: TBO_2

Susceptibility Cut-off
Primary Report Seftings
Evalue: 100

@ Default

Lecal Minimum =
Sorted by Taxcnomic Group:  |cla

User Defined

Species Read-Acoss: vas

Update Report. Use Default Setti
Viewr Cutoff = il

This will open in s separsts tab

Visualization

MisualizeBatal|  This will open in & separate tab.

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.”
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Level I Information Page

The initial page that opens upon clicking the “Visualize Data” button provides Level 1 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. The
BoxPlot will then generate below the Visualization Info box.

Level 1 Query Protein Information

SeqAPASS ID: 758 Query Accession: NP_000116.2
Query Protein: estrogen receptor isoform 1

Query Species: Homo sapiens

Ortholog Count: 306

Select to Open Information or Data Visualization

O

BoxPlot
Info

Visualization Info
The following data visualization is available for Level 1 and Level 2 data:

« BoxPlot - Boxplots depicting SeqAPASS data illustrating the percent similarity across species compared to the
query species examining the primary amino acid sequences (Level 1 Visualization) or functional domain (Level 2
Visualization).

o The open circle, o, represents the query species and closed circles, e, represent the species with the
highest percent similarity within the specified taxonomic group.

o The top and bottom of each box represent the 75th and 25th percentiles, respectively. The top and
bottom whiskers extend to 1.5 times the interquartile range.

o The mean and median values for each taxonomic group are represented by horizontal thick and thin
black lines on the box, respectively.

o The dashed line indicates the cut-off for susceptibility predictions (based on ortholog analysis).
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Level 2 Information Page

The initial page that opens upon clicking the “Visualize Data” button provides Level 2 query protein
information, including SeqAPASS ID, Query Species, Ortholog Count, Query Domain, and Query
information. A link out to the NCBI protein database page corresponding to the queried accession and
domain are available by clicking the Query Accession and Query Domain links, respectively. Information
on the visualization is provided in the “Visualization Info” text box. To view the data visualization
boxplots click the BoxPlot icon. The BoxPlot will then generate below the Visualization Info box.

Level Two Visualization - Primary Report

Level 1 Query Protein Information

SeqAPASS ID: 1042 GQuery Accession: NB_000118.2
Query Species: Homo sapiens.

Ortholog Count: 305

Query Domain: (310) cd05248 , NR_LED_ER, Ligand binding demain of Estrogen receplor, which are activated by the hormone 17bets-estradiol (estrogen)

Select to Open Information or Data Visualization

O

BoxPlot
Info

Visualization Info
The following data visualization is available for Level 1 and Level 2 data:

= BoxPlot - Boxplots depicting SeqAPASS data illustrating the percent similarity across species compared to the query species examining the primary amino acid sequences (Level 1
Visualization) or functional demain (Level 2 Visualization) . . . ) . )
o The open circle, o, represents the query species and closed circles, e, represent the species with the highest percent similarity within the specified taxonomic group.

o The top and bottom of each box represent the 75th and 25th percentiles, respectively. The top and bottom whiskers extend to 1.5 times the interquartile range.
o The mean and median values for each taxonomic group are represented by horizontal thick and thin black lines on the box, respectively

o The dashed line indicates the cut-off for susceptibility predictions (based on ortholog analysis)
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Level I 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 1 Query Protein Information

SeqAPASS ID: 1042 Query Accession: NP 0001162
Query Protein: estrogen receptor isoform 1

Query Species: Homo sapiens
Ortholog Count: 205

{ Select to Open Information or Data Visualization

\‘ BoxPlot
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Manipulating Taxonomic Groups on x-axis

The 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. Additionally, that
taxonomic group will have the checkbox deselected in the “Taxonomic Groups” controls box drop-down
list.

BoxPlot
Controls =
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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.”

Select
fScpreces | Abalones = || American beaver = || Anna's hummingbird = || Ballan wrasse = || Turkey vulture = || Zebrafish = || Yesso scallop = | -
Legend:
uging: o
@ Common

Scientific | Aardvark
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) jed Endangered Common Model
Optional AcCorn worms (] Species Organisms
Selections:

Adelie penguin

y African clawed frog E

African cotton leafwor ™
»
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Change Species Display on Plot

Multiple scientific names can be represented by only one common name (e.g., Common name: Teleost
fishes; corresponding scientific names: Spinibarbus denticulatus, Sinocyclocheilus rhinocerous,
Sinocyclocheilus grahami, Sinocyclocheilus anshuiensis, Gobiocypris rarus, Thamnaconus
septentrionalis). 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.
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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 ID, 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/ecp0Q/profile/speciesProfile ?sId=1506).
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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
2872 Reset

-

Zoom & Pan on
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Download BoxPlot Widget

99

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 (o
Type: SVG PNG JPG

Width: 1,687
Height: 1,050

+ 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 box plot, 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 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.
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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” box 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.

Home Request SeqAPASS Run SeqgAPASS Run Status View SegAPASS Reports Settings

SeqAPASS Reports Version 2.0 Logged in as: LaLone.Carlie@epa.gov

Main Level 1

Level 1 Query Protein Information

or the following query protein. Use the main button to go back to the S=qAPASS Repors list.
Query Accession: NP_000116.2 Ortholog Count: 281 Protein and Taxonomy Data: 01/04/2017
BLAST Version: 2.5.0

tor isaform 1 Software Version: 2.0

Hit proteins are iden
SeqAPASS ID: 53

Query Spec
Query Protein: estroge

Susceptibility Cut-off Level 2 Level 3

Level 2 Query Domain Level 3 Query Amino Acid Residus(s)

®Default NCBI Conserved Domain Database NCBI Frotein Dstsbase

Select Template Sequence

Compari sons (opticnal)
View Cutoff View Level 2 Data

NCBI COBALT

Enter Level 2 Run Name

-Selact Completed Domain -

View Level 2 Data
[ lonmbeklestonioe il

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., <
>gil62821794IrefINP_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 2

Level 2 Query Domain

NCBI Conserved Domain Database

Functicnal Domains

-Select Domain - =

-Enter NCBI Protein Accession OR FASTA Sequence-
Examples:

I NP_000116.2

|OrR
=Sequence description in first line

Level 3

Level 3 Query Amino Acid Residue(s)

NCBI| Protein Database

Select Template Sequence

n

[

NCBI COBALT

Comparisons (optional)

[Enter Level 3 Run Name

MTMTLHTKASGMALLHQIQGNELEPLNRPQLKIPLERPLGEVYLDSSKPAVY [

NCB| Taxonomy Database

Choose Taxonomic Group(s)
All Groups =

Use table below to select sequences

0 species selected
oozt Rosidus n
View Level 3 Data

Choose Query to View

-Select Level 3 Run Name - =

—cmisveizlie

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.

Level 2

Level 2 Query Domain

MCBI Conserved Domain Database

cal Minimum Functicnal Domains

=d -Select Domain - =

View Level 2 Data

PR W —

Level 3

Level 3 Query Amino Acid Residue(s)

NCBI| Protein Database

Select Template Sequence

Additional Comparisons (opticnal)

| -Enter 0 or m;re. NCBI Protein Accession(s) followed by 0 or more FASTA Sequen.ceis]— NCBI COBALT

| Examples
NP_000116.2
1JLY_A
| =Sequence description of first FASTA
1 MTMTLHTKASGMALLHQIQGNELEPLNRPQLKIPLERPLGEVYLDSSKPAVY
{ »Sequence description of second FASTA

XAGLPVIMCLKSNNHQKYLRYQSDNIQQYGLLQF SADKILDPLAQFEVEPSKTYDGLY

Enter Level 2 Run Name

|

MNCB| Texonomy Database

Choose Taxonomic Group(s)

[Au Groups =

T Use tabl
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View Level 3 Data

Choose Query to View

-Select Level 3 Run Name - =

| e s s
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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.

Level 3

Level 3 Guery Amino Acid Residue(s)

NCBI| Protein Database

Select Template Sequence

Additional Comparisons (optional)

NCBI COBALT

Enter Level 3 Run Name

Make a name up and type it here

MCB| Taxonomy Database

Choose Taxonomic Group(s)
All Groups

Use table below to select sequences

0 species selected

st Residue Run
View Level 3 Data

Choose Query to View

-Select Level 2 Run Mame - =

View Lewel 2 Data
]
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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 of 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.

Level 3

Level 3 Query Amino Acid Residue(s)

NCBI Protein Database
Select Template Sequence

NF_00018.2

Additienal Comparisens (optional)

NCBI COBALT

Enter Level 2 Run Mame

Actinopteri

MNCBI Texonomy Datsbaze

Chaase Taxanomic Group(s)

All Groups

lameromps e e
Actinopteri l

Amphibia
Anthozoa
Appendicularia
Arachnida

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.

Susceptibility Cut-off Level 2 Level 3

Level 2 Query Domain Level 3 Query Amino Acid Residue(s)
‘::E.ngshl[ NCBI Conserved Domain Databsse NCBI Protein Database
Fundtional

Select Template Sequence

User Defined -Select Domain - NF_00018.2
Additional Comparisans (opticnal)
View Cutoff View Level 2 Data
—
Choose Domain to View NCBI COBALT
Primary Report Settings .
“Select Completed Domain - - Enter Level 3 Run Nsme
e Order not Class
fiews 2 Data
NCEI Tsxonomy Datsbase
Sorted by Taxonomic Group: | order = Checse Taxenomic Groupis)
All Groups
Comman Domains: =
Spacies Resd-Aaoss rram _ 2
Ui E Use Def: E = Acipenseriformes
Actiniaria
Alismatales
Amphipoda
Ampullaricidea
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By choosing a group from the drop-down menu, the “Level 1” 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
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.

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.

Susceptibility Cut-off

@pefault
Second Local Minimum
User Defined
Primary Report Seftings
E-valus:
Soried by Taxonomic Group: | dlass
Commen Domains
Species Read-Axoss Yas

Fartial Hit Frotein Sequence

@Frimary Report
Full Report

EEEE

Show Only Eukaryotes

Level 1 Data - Primary

Data s Protein Species
Version MCBLAccessim 2l coone < Tax D ¢

Level 2

Level 2 Query Domain

NCBI Conserved Domain Datsbase

Functional Demains

-Select Domain -

View Level 2 Data

Chocse Domain to View

-Select Complated Domain -

s

Search: Actinopteri

Filtered
Taxonomic
Group %

Actinopter Aciinopter
ginope fotinopten,

Actinopter Actinopteri
Al | 5 |

Level 3

Level 3 Query Amino Acid Residue(s)

NCBI Protein Databsse

Select Template Sequence

NP_00018.2

Additional Comparisans {opticnal)

NGCBI GOBALT

Enter Level 3 Run Name
Actinopteri

NCBI Tsxonomy Datsbsse
Choose Taxonomic Group(s)

Actinopteri

Use table below to select sequences

4 species selected
View Level 3 Data

Choose Query to View

-Select Level 3 Run Name -

—lswioveldiol,,

Common Hame <

tropicaljgar
spotted gar

Amuc stizgecn

Protain Name &

Actinopter Actinopteri
T dan T o

(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.”
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When the user has selected all sequences they would like 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) M Level 3 Run Requested
Status queued

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Reports Version 2.0 Logged in as: lalone.carlie@epa.gov

To update the View Level 3 Data, “Choose Query to View” drop-down menu with the completed Level 3
alignments, the user can click on the top left “Level 1” button.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

| Home ” Request SeqAPASS Run || SeqAPASS Run Status H View 5eqAPASS Reports || Settings |

SeqAPASS Reports Version 2.0

“ Main | Level 1

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 Level 3 Data View Level 3 Data

Choose Query to View )
v Choose Query to View

|-Seler.'£ Level 3 Run Name - ‘ hd |

| Actinopteri | )

| View Level 3Dats

Actinopteri
| Amphibia
I Chondrichthyes

COBALT w1 to COBLAT v2

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:

£ Level 3 Run Requested

Status queued
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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).

Main Level 1 Level 3

Level 3 Template Protein Information

Indivigual aming acid
SeqAPASS ID:
Level 2 Run Hame: Alir

Template Species:

Template Protein: [NP_00011

Query Residues: No

Show Aminc Acid Info...

Select Amino Acid Residues

pul ~
i
3
5L
6H
2K it
Update Report
® Frimary Report
Full Repart

Level 3 Data - Primary

Data
Version
NP_000116.2
AAUST488.1
XP_014061037.1

XP_{

70152.1

NCEI Accession =

Protein
Count =

1151819

ogen receptor isoform 1

Species
TaxID 3

9508

) sligned with template sequence. Use the main button to go badk to the
Query Accession: NE_000116.2

Protein and Taxonomy Data: 10/25/2017

BLAST Version: 2.6.0

Cobalt Version: 2.1.0

Software Version: TED_2

Enter Amine Acid Residue Positions

Copy to Residue List

Search:{ £
Taxonomic Group 2 Scientific Hame = Common Name = Protein Hame <
Mammlia
Adiinopteri
Adlinopteri PREDICTED form X2
Adtinopteri Oryziss |stipes
Adiinopteri Oncorhynchus mykiss n X3
Adiinopteri Dsnio retio
>
(10of 1) i} 10 ~| Download Table: ©* ==

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,
View, and Download Data Tables” section of user guide for more information).
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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.

| aminc acid aligned with Use the main button to go badk to the SegAPASS Reports list.
SeqgAPASS ID: 1042 ‘Query Accession: NP 000118.2 Ortholeg Count: 205 Protein and Taxonomy Data: 10/25/2017
Lewvel 3 Run Name: Actinopteri BLAST Version: 2.6.0
Template Species: Homo sapiens Cobalt Data: 07/02/2010
Template Protein: [NP_000118 2] estrogen receptor isoform 1 Cobalt Version: 2.1.0
‘Query Residues: 351D, 353E, 362K, 384V, 384R, 524H Software Version: TED_3

A
‘W E‘i iliumi - Ii‘l Ilﬁdei : Clﬂlll' ﬁA Size i".
1M ~ A Alanine Aliphatic 89.094
2T . E T Cysteine Sulfur-Containing 121.154
3 D Aspartic Acid Acidic 133.104
4T E Glutamiz Acid Acidic 147.131
At E F 165.192
i E G Glycine Aliphatic 75.087
) w H Histidine Basic 166.168
| Isoleucine Aliphatic 131.175
K Lysine Basic 146.189
L Leucine Aliphatic 131.1756
M Methicnine Sulfur-Containing 149.208
N Asparagine Amidic 132.119
P Proline Aliphatic 116.132
@ Glutamine Amidic 146.146
R Arginine Basic 174.203
5 Serine Hydrosylic 105.092
T Threonine Hydroxylic 1192.119
AT e T
w Tryptophan Aromatic 204228
<) NP_000116.2 1151819 2806 Y Tyrosine Aromatic 181.191 v estrogen receptor iscform 1
5 AALIST498.1 449 90988 estrogen receptor alpha
5 XP_014081037.1 112155 8020 Actinopteri Salmo salar Atlantic salmon PREDICTED: estrogen receptor isoform X2
5 XP_020570152.1 42591 3080 Adtinopteri Oryzias latipes Japanese medska estrogen receptor
5 XP_0214540371 124275 8022 Adtinopteri Onoothynchus mykiss Rainbow trout estrogen receptor isoform X3
5 AAIG2488.1 87287 7955 Actinopteri Danio reric Zebrafish Estrogen receptor 1
< I >
2 i T .«
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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
Y: Tyrosine ~ W: Tryptophan D: Aspartic Acid E: Glutamic Acid

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

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
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.

Select Amino Acid Residues

M - « ||3M

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.

Enter Amino Acid Residue Positions

251,353,262 264,204 524
Copy to Residue List
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.

Select Amino Acid Residues

™ ~ 351D

T . ||353E

M 362K Enter Amino Acid Residue Positions
4T 3gav 351,353,382,364,394,524

5L = ||394R

6H 524H to Residue List

BK hd

Update Report

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.
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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.

& Frimsry Report

Full Report

Level 3 Data - Primary

Search: Ent
Similar
Common Hame 2 Protein Name & Analysis Completed 2 Susceptibility as Position 1 Amino Acid | Total Match ¢ Position 2 Amino Acid I Total Matc
Template &
= Human estrogen receptor isoform 1 2018 02 27 14:37:54 Y 351 D ¥ 353 E Y
nelss Fathead minnow eceptor alpha 2018 D2 27 14 ¥ 320 D ¥ 322 E ¥
Atlantic salmon FREDICTED en receptor isoform X2 2018 02 27 14 ¥ 316 D e 318 E ¥
= Japanese medaka n receptor 2018 D2 27 14 ¥ 358 D ¥ 367 E ¥
wwkiss Rainbow trout 2018 02 27 14 ¥ 319 D ¥ 321 E ¥
Zebesfish 2018 02 27 ¥ 319 D Y 321 3 h 4
< >
(1of 1) :1 | 10 | Download Table: & ==
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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), 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.

Frimary Report

@) Full Report
Level 3 Data - Full

Search:

Completed & Suscg:pr:i‘l‘:ialgryas Position 1 Amino Acid 1 | DirectMatch1 |  Side Chain 1 5:::‘5;‘51‘” w1 W Mateh 1 Total Match 1 Position 2 Amino Acid 2 | Direct M
Template &
33.104
33.104
33.104
33.104
33.104
33.104

hd 351

1
1
1
1
1
1

<<= ===
mim|m|{m|m/m

<|<|=<|<[<
FIEICIGIGIG]
<[ <|=<|<|<|=
<[ <|=<|<|<|=
<[ <|=<|=<|<|=
vi<l <<l =<]<l<

{1 0f1) 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 species
from one taxonomic group at a time to the template amino acid residue(s).

View Level 3 Data

milpdsipBoeon,  laDefuitlchnes

Choose Query to View
Visualization -Select Level 3 Run Name - &
Visualize Data | This will open in s separate tab. | |
[ttt
J -Select Leyel 3 Run Name -
Actinopteri
[ Partial Hit Protein Sequence Amphibia
@ Primary Report Percent Similarity = 100% o
Full Report Siscepible = ¥, Ortholog Count =0
e Crocodyliadae
[ show only Eusaryotes
Dipnoi
Level 1 Data - Primary J Lepidosauria

| mammalia

Search: Enter keyword Testudines

Filtered
Taxonomic Scientific Name & Common Hame Protein Hame &
Group &

Data R Protein Species Taxonomic
Version MERasszmenis Count & Tax ID & Group =

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 Aminoe Acid Residues

1M A 351D
2T 353E
M 382K
4T 354V
5L 394R
BH 524H
T

K e

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

351,353,362,364,394,524 Enter residue positions as a comma separated list

%hﬂesﬂlehst

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.
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Moving Between Level 1, Level 2, and Level 3 Data Pages

As a user chooses to view Level 1, Level 2, or Level 3 data in the “View SeqAPASS Reports” tab, new
buttons become available for allowing the user to move between Levels of an analysis. Please see
snapshot below.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SeqAPASS Run SeqAPASS Run Status View SeqAPASS Reports Settings

SeqAPASS Reports Version 2.0 Logged in as: LalLone.Carlie@epa.gov

Main Level 1 Level 2 Level 3

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 and Level 3, as well as select the button to view Level 2 and Level 3 data pages.
Open Level 1, Level 2, and Level 3 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, or Level 3 pages that have been opened.

Note: If the user logs out of the SeqAPASS 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,”
or “Level 3” buttons, until a query is chosen and Level 2 and Level 3 pages are opened.
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Search, View, and Download Data Tables

: LalLone.Carlie@epa.gov

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:

Search: Enter keywo

Options for viewing data:

4 n

{1 of 81) Mzlza)EE] Bl (2]

All data tables in the SeqAPASS tool can be downloaded as Excel or csv files. The icons for downloading

1I)|z| Download Table: —

the files are present on the bottom right-hand side of all tables. Click the icon to down load data.

Download Table:.'q-‘ ’

i

Upon selecting a .csv file, the user can choose to save or open
by Level of the SeqAPASS evaluation and report type.

E-value:
@ Defaunt .
s Locsl Minimum Soried by Texenomic Group: | dlass
User Defined
Spedies Read-Acoss: Yes
 Update Report | Use Defaut setings
View Cutoff
B Partial Hit Protein Sequence
@Primary Report < Percent Similarity > 100%
Full Report | Susespiible = ¥, Oholog Count =0
B  showOnly Eusaryates
Level 2 Data - Primary
Search:| Enter ke
V:r‘;"‘:m NCEI Acoession & CP;;’:‘E(‘; TS::F;S T"G’r';:';"‘c‘“ TaF:::;:io Scientific Hame 2
Group ¢
NP 000116.2 1058518 2608 Mammalia Mammalia Homo sapiens
ABY84719.1 849 9580 Mammalia Mammalia Hylobstes lsr
XF 008533528 1 84213 9483 Mammalia Mammalia Callithrix jscchus
XP 0173830671 53175 1737458 Mammalia Mammalia Cebus capucinus imitator
XP 018884801.1 6831 9895 Mammalia Msmmalia Gorills gerills gorills
XP 003211544.1 43145 897 Mammalia Mammalia Pan paniscus
XP_003311596.1 112864 8598 Mammalia Mammalia Pan troglodytes
ABYB4724.1 84 9510 Mammalia Mammalia Ateles paniscus
XP 011852180.1 2858 568 Mammalia Mammalia Mandrillus leucophaeus
XP _002817538.1 44332 8801 Mammalia Mammalia Pongo abelii
5 —— = =
(10f82) 2]z a][s]s6]7][8]]10 10[+]

the file. Each file is appropriately named

Opening SeqAPASS_Level?_Primary_Report.csv
Vou have chosen to open:
£:| SeqAPASS_Level2_Primary_Report.csv

which is: Microsoft Excel Comma Separated Values File
from: hitps://seqapassstage.rtpnc.epa.gov

What should Firefox do with this file?

@ Openwith | Microsoft Excel (default)

*) Save File

[Z] Do this gutomatically for files like this from now on.

Protein Hame 2

Common Name

estrogen receptor slphs

FREDICTED: estrogen recetor isoform X1

EREDICTED: estrogen receptor isoform X1

PREDICTED: estrogen receptor isoform X2

pyomy chimpanzee PREDICTED: estrogen receptor isoform X2

chimpan:

FREDICTED: estrogen receptor isoform X2

black spider monkey estrogen receptor alpha

arill FREDICTED: estrogen receptor isoform X2

Sumatsan orangutan PREDICTED: estrogen receptor isoform X2

Download Table: & =
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Upon selecting a .xIs file, the user can choose to save or open the file. Each file is appropriately named by
Level of the SeqAPASS evaluation and report type.

(@ Defauit

(Dsecond Local Minimum

(D User Defined

E-wvalue:

Species Read-Agwss:

-

e el

=
@ Primary Report =
(OFull Report =

=

You have chosen to open:

SeqAPASS_Level2_Primary_Report.xls
which is: Microsoft Excel 97-2003 Worksheet
from: https://seqapassstage.ripnc.epa.gov

What should Firefox do with this file?

@) Open with | Microsoft Excel {default)

@) Save File

Do this automatically for files like this from now on.

Level 2 Data - Primary

Search:] Enter keyword 1

\g‘;:“ NCBI Accession & m ;’f;f: m’“ m Scientific Name & Gommon Hame & Protein Name 2
2 NP 0001182 1058818 sc08 Mammalis Mammalis Home sapiens human estroqen receptor isoform 1
2 ABYEAT18.1 ) 5880 Mammalis Mammalis Hylobates lar commen gibbon =strogen receptor alghs
2 XP_008992525.1 84219 2283 Mammalis Mammalis Callithrix jsochus white-tufted-sar marmasst PREDICTED: esirogen recsptor isoform X1
2 XP 0173830671 53175 1737468 Mammalia Mammalia Cebus capucins imitstor whitefaced sapajou PREDICTED: isoform X1
2 XF 0138348011 5219 8585 Mammalia Mammalia Gorills gorille gorills wester lowland gorilla FREDICTED: estrogen receptor isoform X2
2 XP_ 0028115441 49145 sz87 Mammalis Mammalis Pan paniscus pygmy chimpanzas PREDICTED: n receptor issform X2
2 XP 0033115861 112884 588 mmslia Esn cnim PREDICTED: estrogen recsptor isoform X2
5 ABYEaT241 s 2510 Mammalis Mammalis Ateles caniscus black spider menkey ‘sstrogen receptor sichs
2 XP_ 011852150 1 33584 ) Mammalis Mammalis i aill PREDICTED: isoform 32
5 XP_002817528.1 44332 s801 Mammalis Mammalis Pongo sbalii Sumatran crangutan PREDICTED: n receptor issform X2
< 1 | 3
s - - [A2[3]4][5] 6]7]8]2 0] [ =] [10[z] Download Table: ** ==
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Log out

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 SeqAPASS Run Status View SegAPASS Reports Settings

Welcome to SeqAPASS Version 2.0 Logged in as: LalLone.Carlie@epa.gov
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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

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
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

A 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 NCEBI
accession
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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.

N 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 Requested
Status queued

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

Siatus 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.

" Level 3 Run Requested

Status gueued
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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
Level 3 Run Name

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 must select
Sequenc om the
Level 1 Data table to
reguest a Level 3 Run

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.

@ 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
residues
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Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) Documentation

Query Species: The selection of the query species for a SeqAPASS analysis is dependent upon the
question 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 SeqAPASS
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 SeqAPASS run.

e  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 SeqAPASS to recognize the quality and limitations of the sequence chosen for the
SeqAPASS query. The information about a particular protein can be found on the Protein page in
the NCBI database.

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

23 Home - Pratein - NCET +

& > v bl nlm. Aih, gowiprotein) e | |8 - cooge F

(5] Most Visited @ Getting Started |

* Customize Links || Windaws Marketplace

Protein Protein || androgen receptor, homa sapiens| m
Advanced Help

Protein

Using Protein Protein Tools Other Resources
Quick Start Guide BLAST GenBank Home
EAQ LinkOut RefSeq Home

Help E-Litilities coD

GenBank FTP Blink Structure

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

Custam range.

Release date
Custom range.

Revision date
Custam range.

Enzyme types

Protein | Pratein ~ || androgen receptar, homa sapiens ‘ @
Save search  Advanced Help

Show additional filters Display Setting Summary, 20 per page, Sorted by Default order Send to: Filters: hdanage Filters
Species W Top Crganisms [Tree
Animals Results: 1 to 20 of 540 Pags of 27 Mext>  Lastes Hormo sapiens (537)
Fungi

o [ Rechame: Ful=Androgen receptor AfNAME: FUI=DINyIMTTEStOstErone recaptor, Aliame: Aspergillus niger (4)
Bacteria ] Chlorocebus aethiops (1)

. =

More . Full=nuclear receptor subfamily 3 group C memher 4 Cardiobacterium valvarum FO&32 (1)

913 aa protein
Accession: P10275.2 Gl 113830

Ligases GenPept FASTA  Graphics Related Sequences  |dentical Proteins More.
Oxidoreductases
[0 androgen receptor [Homo sapiens]

fl':'":ﬁ;es 2 917 2a pratein Find related data =
D‘DéJ‘ Accession: AMASTTT2T Gl 178882 Database:
EMiEL GenPept FASTA  Graphics Related Sequences  |dentical Proteins
GenBank : N
ooB [0 androgen receptor, partial [Homo sapiens]
PR 3. 2aa protein
RefSeq Accession: AAD14953.1 Gl 4262811 Search details e

GenPept  FASTA  Graphi
UniProtkB / Swiss-Prot Snee TR androgen receptor[All Fields] AND

. ("Howo sapiens”[Organism] OR homo

Sequence length [0 androgen-receptor [Homo sapiens sapiens[All Fields])
Custom range. 4. 906 aa protein

Accession: ARASTYE0T GI 178034
Melecular GenPept FASTA  Graphies Related Sequences  |dentical Profeins
weight

[0 androgen receptor [Homo sapiens]|

917 aa protein

Accession: ARAS1TT11 6L 178872

GenPept FASTA  Graphics Related Sequences  |dertical Proteins

o

O androgen receptor [Homo sapiens

Streptococcus pneurmoniae MMZAT [7)
All other taxa (2]

Search See mare

Recent activity
Turn Off  Clear

Q, androgen receptor, homa sapiens (540)

Eiolein

Select one of the protein

s by clicking on the link shown above to see detailed information about the

protein
Protein Pratein vH |m
Advanced Help
Display Settings: [+ GenPept
Change region shown -
androgen receptor [Homo sapiens]
GenBank AAA517711 ——
FASTA  Graphice Customize view
Go to
Analyze this sequence &=
LOCUS BAAS17TL 917 aa linear PRI 31-0CT-1994 Run BLAST
DEFINITION androgen receptor [Homo sapiens] .
BCCESSTON  AAAS1TTL Identify Conserved Domains
VERSTON BLAS1771.1  GI:178872 Highlight Sequence Features
DESOURCE locus HUMARA accession M21748.1
FETUORDS i - Find in this Sequence
SOURCE Howo sapiens (human)
ORGANISM Homo sapiens
Eukaryota; NMetazoa: Chordata: Craniata; Vertebrata; Euteleostomi: Protein 3D Structure =
Memmwalia: Eutherim; Euarchontoglires:; Primates; Haplorrhini: Targeting The Binding
Catarrhini; Hominidae: Homwa. Furction 3 (b13) Site Of The:
REFERENCE 1 (residues 1 to 517) Human Androgen Receptor
LUTHORS ~ Tilley,W.D., Marcelli,M., Wilson,d.D. and HoPhaul, M.d. PDB: 4HLYWY
TITLE Characterization and expression of a cDNA encoding the human Source: Homo sapiens
androgen receptor Method: ®-Ray Diffraction
JOURNAL  Proc. Natl. icad. Sci. U.S.h. 86 (1), 327-331 (1989) Resolution: 2.5 A
PUBMED 2911578
REFERENCE —Z (sites) See all 54 structures...
LUTHORS ~ Marcelli,M., Tilley,W.D., Wilson,C.M., Griffin,d.E., Uilson,J.D.
and MePhaul, M. 0.
TITLE Definition of the human androgen receptor gens STrusture permits Articles about the AR gene =
the identification of mutations that canse androgen resistance: Repression of cell proliferation and andragen
premature termination of the receptor protein at amino acid residus receptor activity in prostat [Anticancer Res 2013]
585 causes complete androgen resistance
JOURNAL  Mol. Endocrinol. 4 (8), 1105-1116 ([1950) TALEM-engineered AR gene rearangemerts
PUBMED 2293020 reveal endocrin [Proc Matl Acad Sci ) 5 A 2013]
COMMENT [2] =sites: androgen resistant wutation. Androgen receptor (AR) positive vs negative roles
Draft entry and computer-readable sequence [1] kindly submitced by in prostate cancer cell d [Cancer Treat Rev. 2014]
M.J. MePhaul, 09-DEC-198&.
Method: conceptual translation. seeal..
FEATURES Location/Qualifiers
source 1..917
/organism="Homo sapiens" Identical proteins for AAAS17T1.1 =
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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
SeqAPASS user in the identification of an ideal query sequence for SeqAPASS.

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.

d. 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.

e. 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

f. 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.

g. A secondary check of the sequence used in the SeqAPASS 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 SeqAPASS evaluation.
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Example: Androgen receptor, Homo sapiens

Protein Protein ~
Pevanced Help
Dizplzy Settings: [+ GenPept Send o
Change region shown »

androgen receptor [Homo sapiens]

GenBank] AAAS1TT Customize visw
EASTA  Graphics
Ga to:

Inalyze this sequence

: N at a imess [z o pLre
DEFINITION hndrogen receptor [Hemo sapiens].

ACCESSICH  A3A5177L Identify Conserwved Domains
VERSTOH BARS177L.1 BI:174&7¢

DESOUECE  locur HUMBPA accerrion Mil74s.1 Find in this &
HESIOEDE . ind in this Sequence

Highlight $equencs Featuras

SOUECE Homo sapiens [(Inmwan)
ORGANIEM  Homo sapiens

Eukaryota: Metazoa: Chordata:; Craniata: Wertebrata, Eateleostomi: Protein 30 Structure _
Marmalia: Butheria: Puarchorboglires: Primates: Haplorrhini: Targeting The Binding
-Atarrhini ¢ Bominidae: Homo. Function 3 (bf) Site OF
{residus 1 %o 917) The Human fndragen
AUTHORS  Tilley,M.D., Marcelli M., WilsonJ.D. and McPhaul B.7. PDE: 4HLW
TITLE Characterization and expression of i cDHR encoding the Hnman Source: Homao zapiens
andregen Teceptor Method: X-Ray
JOJERAL  Proc. Matl. Acad. Sci. W.5.A. &6 (1), 2E7-221 (1939) ‘Diffracﬁnn
TUEMED 111573 Resolution: 2.5

REFERERCE & [(sives)

BUTHORS Marcelli M., Tilley M.D., ilson,C.M., Griffin J.E., Wilson, 7.0,
and McFhaul M. 1.

TITIE  Definition of the Iman androgen Teceptor gene structure pemmits
the identification of wattations that rause androgen resistance:
prematurs temination of the receptor protein it amine arid residus
546 causes complete androgen zesistance

JOTERAL Mol Endocrinel. ¢ (#), 1L105-1116 (1330)

PUEMED _ i:d:00

t] sites: androgen Tesistart matatieon.
Draft ertry and compuber-readable sequence [1] hindly submitted by
M. T McPhaul, 09-DEC-19%%.

ethod: conceptual translacien.

See all St

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

receptor activity in pro [fticancer Fes. 2013
TALEN. i d AR gene

reveal endo [Froc Matl Acad Sci U5 A 2013]

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

FERTUEES Location/ pualitiers zeall..

Touree 1..917
Forgani sm="Home sapiens”
S db_xret="taxen: J606" Ideritical proteins for AMAE1TT1 _
Fmap="Aqll.t-glt andragen receptor [Homa sapiens)
Fseumale” [AA561772]
Stissue_type="prostate”

Protein g Seeall..
Fproduct="androgen receptor”

Brgion 6. 446

: - Fzegion_name="Androgen_recep” Pathways for the AR gene -
#motes"&ndrogen receptors plamdELEE" Integrated Breast Cancer Pathway

="CDD:1L10d7"

Begien 510§ Susceptibility Pathways
Fregion_name="HE_[ED_&F"
Fnote:"IMa-binding domain of androgen Teceptor (AR is Huclear Receptors
compernd of tmo Dd-type zinc fingers; cdiflfs" corall
Felb_wred="[ID: L35 47"

ite order(557,560,574,577,593 599,609 ,618)

o S site_type="other" N N s
Jrote="zinc binding rite [ien binding]" Reference sequence information
Jdb_wref="[TO: 142547 Retfeq genomic sequence
ordec(SE6. 569, 576,576, 579,588, 562,591 606, 607,610, 612) See the genomic reference sequence for the
J site_type="IR& binding" AR gene (HG_000014.2).
frote="IH4 binding site [ruclectide binding]l” Fiet Seq protein isoforms
£ db_wred="TID: 142547" See 4 reference sequence protein isoforms
order(59%. 596,595 600,605, 605) for the AR gene

Jsite_type="other"

Snove="dimer interice [polypepride Binding]”

éﬁ,xﬁf TID: L4258 47 More about the AR gene _

HE LED AR" The androgen receptor gene is more than 90
- kb leng and codes for a protein that has 3
major functional domains: the N-terminal

binding donain of the ruclear receptor
androgen Teceptor, ligand activated transcription

: " domain, OMAb...

e e targy Azo nown As: RP11-333C12.1, AIS, DHT.
Site order (699,708, 702,705, 706,709,729, 740,742, 744,747,750,

TEE,.TY6, 785 ,671,575)

faien_typesothes” Homl ags of the AR gene -

/mote="ligand binding rite [chenical Binding]” The AR gene is conssrved in Rhesus

A et = IID: L3758 miarkey, dog, cow, mouse, rat, and chicken
Site order(?11,714,715,784, 723,728 726 391, 592,395, 896)

Fsite_types"other”

Fmane i ion site [polypeptide binding]" - =

e enED eerg e Lirk Ot to extermal resourses

) = Aselection of ltersture abor the protein

p— [Ge Pubhzd Proteins]

Froded by="MilT45 1:162.  2916"

TranzcriptiPratein Information
Fdb_wref="FDE:GO0-1E0-556"

[FANTHER, Classification System]

GRIGIN
1 mevqlalgry YprppshuyT gatqnliqsv reviqnpapr hpeaasaapp gasllllggg Tranzeript/Protain Information
6l dgspaabrrg peavlvldee 1 [PANTHER Classification System]
11 T epgaavaisk glpgql deddsaapst 1sllgptipg lsscsadlkd binchermicals

P
181 ilseartmgl 199399mavs =gsssgrare rsqaprsshd nylagestis dnakelehav [Exact Antigen/Labome]
24l surmglgwea lehlspgeql rgdengrapll guppavrpp caplasckgs 11ddsaghsn

rtibody revi
201 sdtaeyspth gaytkgleqe slocsgraaa grsgelelps £lslyksgal deazaygszd artibady revian

261 yymiplal Baziklerpl dy aqemygdlas 1h [Exact fntigen/Labame]
42l sgspsaaass swhtlivaze gglygp gy others
51 trppqglagq =sdftapdw YpagwesIVR YPIF gpmdsysg pygdnTleta [Bxact Aetigen/Labome]
541 rdbwlpidyy fppaktclic gdeasgehyg altcgsched fhrazeghgh yloarmdee antibody
601 idetrcloncp serlokeyes gutlgacklk klgnlldgee gearsetrpe settgkleus [Exact Artigen/Labome]
661 hizgyecqpi flmvleaiep gvvaghdnn qpdsfaall: slnelgerql sinvomakal
9%l pofnlbwdd guaviqyusom glwd 1 yfapdlvine cDNAclne .
961 qrwmmrhlsg efgulqitpg =flendealll fsiipwdglk ngheifdelon ryikeldrii [Beact AeigeniLabome]
$41 achsloptsc srrfyqlekl ldsvqpiare Ihgfefdlli lsbuwsvdfp enmieiisvg protein and peptide
301 vpkilsgink piyibeg [ExactAntigen/Labome]
i ELISAand assay kit
[ExactAntigen/Labome]
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h. If multiple proteins appear to be the best query protein for SeqAPASS, the sequences can be aligned
using NCBI’s COBALT. Enter (copy and paste from NCBI protein search list) accessions and align.

<. COBALT
-

Home

Recent Results ~ Help

Cobalt Constraint-based Multiple Protein Alignment Tool

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

102752
ARRELTTZ.
ARRELTEO0.
ABRE1TTL.
ABMELTED .
ARD4SIZL.
ABAE1S86 .

FEEEEE

Or, upload FASTA file Mo file selected

Job Title |

Align [ show results in a new window

P Advanced parameters

Alignment page will be generated
< COBALT

Home  Recent Results Help

Phylogenetic Tree Edit and Resubmit & 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 Al CRE=3GAD > Alignment parameters

Legend for links to other resources: M unicene & 6Eo [@ Gene B structure [ hap Wiewer

Accession | Description ‘ Links
P10275.2 Rechlame: Full=Androgen receptor, Althlame: Full=Dihydrotestosterone receptor, AltMame: Full=Nucle |G M|
AAASTTT21 androgen receptor [Homo sapiens] »gblAAA51771.1] androgen receptor [Homo sapiens] G]
AALSTTEDA androgen-receptor [Homo sapiens] |G M|
AAASTTTT androgen receptar [Homo sapiens] =gblAAAS1772.1] andragen receptar [Hamo sapiens] |G M|
AALST29 1 androgen receptor [Homo sapiens] »sp|P10275 2|ANDR_HUMAN RecMame: Full=Androgen receptor; Erubchern BinAssay Info linked to AAL51779 1
AAD4EE21 1 androgen receptor [Homo sapiens] 0
AALS1BEE 1 androgen receptor [Homo sapiens] »>sp|P10275 2|ANDR_HUMAN RecMame: Full=Androgen receptor; ErubcChem Bindssay Info linked to AL 1656 1
YAIignments Select Al (Re=align Mouse over the sequence identifer for sequence titls

(*]

“iew Farmat: & Conservation Setting:

PlDZ7TS 1 MEV)LGLGRVVPRPPSKTYRGAFQNLF) SVREVIQNP GPREPEAASAAPPGASLLLLQQQQQQQ00000000000004ET &80
ALAELTTZ 1 MEV)LGLGRVVPRPPSKTYRGAFQNLF) SVREVIQNP GPREPEAASAAPPGASLLLLQQQQQQQ0000000000000-ET 79
AAMSLTED 1 MEVOLGLGRVTFRPESKTTRGAFQNLF)SVREY IONF GFRHFEAASAAPPFAGLLLLAQOOOQ0000000000- -~~~ ET 75
AAA51TT71 1 MEVLGLGRVVPRPPAKTTRGAFONLFSVREVIQNP GPRHPEAASAAPPGASLLLLAAQONQA0000000000000-ET 79
AALAS1TZE 1 MEV)LGLGRVTPRFESKTTRGAFQNLF] SVREVIOQNF GFRHFEAASAAPPGASLLLLQQQOQQQ00000000000004ET &0
ALADAS9Z]1 1 MEV(LGLGRVYVPRPPSKTYRGAFQNLFOSVREVIQNFGPRHFEAASAAPPGASLLLLOQOQNQQ000Q00000--~~-] ET 75
LAMSIEEE 1 MEV(LGLGRVVPRPPSKTYRGAFQNLF)SVREVIQNFGPRHPEAASAAPPGASLLLLQQOQOQQ0Q00000Q0000Q4ET 80

Pl1OZ75 &1 SPROQOOOIGEDGSPOARRRGPTGYLVLDEEQOPSOPQSALECHPERGCVPEPGAAVALSKGLPQLPAPFDEDDSALPS 160
AALLTE1TTZ B0 SPROQQQQQGEDGSPQARRRGPTGYLYLDEEQQPSQPOSALECHPERGCVPE PCAAVALSKGLPQOLPAPPDEDDSALPS 159
AAMSLTEO 76 SPROQOOOOGEDGSF QANRRGEPTGY LYLDEEQQPSOP 0SALECHPERGCVPE FGAAYAAGEGLPQOLPAFFDEDDSALPS 155
AAMSLTTL GO SPROQOOOOGEDGSE QANRRGETGY LYLDEEQQPSOP 0SALECHPERGCVPE PGAAYALGEGLPQOLPAFFDEDDSALPS 159
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To evaluate sequences, change settings for “Conservation Setting” from ‘2 Bits” to “Identity”

Phylogenetic Tree Edit and Resubmit  ®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 4l (Re=align s Alignment parametars

Legend for links to other resources: M uricens @ 6E0 @ Gene B structurs [ tlap iewer

Accession \ Description \ Links

P10275.2 Rechlame: Full=Andragen receptor, Althame: Full=Dihydrotestosterone receptor, Althame: Full=Nucle |G M|

AAASTFTE androgen receptor [Homo sapiens] =gb|AAAS1771.1] androgen receptor [Homo sapiens] G}

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

AAASTTTL A androgen receptor [Homo sapiens] >gb|AAAS1772.1] androgen receptor [Homo sapiens] [GM|

AAAST7F25.1 androgen receptor [Homo sapiens] »sp|P10275.2|ANDRE_HUMARN RecMame: Full=Androgen receptor; P ubchem BioAssay Info linked to AAAR1729.1

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 AAAS183E.1
¥ Alignments Select All CRe-align Mouse aver the sequence identifer for sequence title

Wiew Format: \Cnmpam v | & | Conservation Setting \EEhts_\: (2]
1Bit
2 Bits

3 Bits
ME¥QLGIGRVYPRPPSKTYRGAFONL| 4 Bitg

MEVQLGUGRVY PRP PSKTYRGAFONL,

1 GPRHHEAASAAPPGASLLLLOOOO00000000000000009ET 80
1 GPRHYEAASAAPPGASLLLLOQOON000000000000000-ET 79
[Aasssizso 1 MEVQLGLE TR T T I On T LT T I T I LAAGAAFPGASLLLLOO00000000000000- -~ ~-] ET 75
[Flannsizzr 1 MEVQLGLGRVYPRFPSKTYRGAFONLFOSVREVIQNFGPRHFEAASAAPPGASLLLLOOOQQO000Q0000Q00000-ET 79

1

1

1

MEVQLGLGRVYPRPPSKTYRGAFQNLEQSVREVIQNPGPRHPEAASALPPGASLLLLOQQQQQ00Q000000000004ET 80
MEVQLGLGRVYPRFPSKTYRGAFQNLFOSVREVIQNFGPREPEALSAAPPGASLLLLOOOOOQ000Q000000--~~-] ET 75
MEVQLGLGRVYPRFPSKTYRGAFONLFOSVREVIQNFGPRHFEAASAAPPGASLLLLOOOQQO000Q0000Q0000QqET 80

[l aansi886

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 and questions remain as to which
sequence would be best to run in SeqAPASS, 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 SeqAPASS 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 SeqAPASS.
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Level I 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
query and hit sequences. SeqAPASS selectively captures output from BLASTYp, including one sequence
per species with the highest bit score.

Detailed descriptions of metrics derived from BLASTp (e.g., BLASTP Bitscore, Evalue, 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

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 BLASTP 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 (¥ HowTo @

Protein Protein -

Advanced He

() NCBI 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_000116.2
Identical Proteins  FASTA  Graphics

Customize view

Analura thie cannanra

Note: If the top hit is a Protein DataBank (PDB) code (e.g., IAHR_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-offs 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”

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
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“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 accessions 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.

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”
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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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