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S ... The iCSS Chemistry Dashboard

Agv

PRIMARY GOALS

- Deliver a web-based application serving up the chemistry
related data used by our team

- Provide public access to the results of over a decade of
curation work reviewing environmental chemistry data

- Provide access to the results of our QSAR modeling work
- Deliver a central hub to link together websites of interest

- All data to be available as Open Data for download/reuse
SECONDARY GOAL

- To develop a cheminformatics architecture to serve as a
high quality chemical foundation for all NCCT tools and data

- Office of Research and Development



“EPA  iCSS Chemistry Dashboard
https://comptox.epa.gov

Agency

s 1 United States
o Environmental Protection
\’ Agency

Chemistry Dashboard

Search a chemical by systematic name, synonym, CAS number, or InChlKey Q

> —muw

L single component search L Ighore isotopes

Need more? Use advanced search

{ -0.-';
https://epa.gov Contact wsACToR o ===uDSSTox Privacy Accessibility Help

- Office of Research and Development


https://comptox.epa.gov/

Environmental Protection
Agency

SEPA  DSSTox Chemistry Content

Mutation Research/Fundamental and
b Molecular Mechanisms of Mutagenesis

l']\l-_\ll'li Volume 459, Issue 125 January 2002) Pages 27-52

Mutation Research Frontiers

Distributed structure-searchable toxicity (DSSTox) public
QC Level Totals database network: a proposal

Ann M. Richard® & &, Clarlynda R. Williams® ©

DssTox High | 4535

> Constantly under curation

DSSTox_Low ' 16K “'\
public_High | 33K —
Public_Medium - 101K
Public_Low I 584K
P Public_Untrusted A - 310K pending

~ 150K pending

DSSTox_High:  Hand curated and validated

DSSTox_Low: Hand curated and confirmed using multiple public sources

Public_High: Extracted from EPA SRS and confirmed to have no conflicts in ChemID and PubChem)
Public_Medium: Extracted from ChemID and confirmed to have no conflicts in PubChem

Public_Low: Extracted from ACToR or PubChem

Public_Untrusted: Postulated, but found to have conflicts in public sources

- Office of Research and Development



B . iCSS Chemistry Dashboard

Agency

Bisphenol A
80-05-7 | DTXSID7020182

© Searched by Synonym: Found 1 result for 'bisphenol A"
203D @ o B &

H;C CH, Molecular Formula: C15H1602 Q Search in DSSTox || I
Average Mass: 228.291 g/mol L=
Monoisotopic Mass: 228 11503 g/mol L&)
HO OH
Chemical Properties External Links Synonyms PubChem Biclogical Activities PubChem Articles PubChem Patents Comments
CSV | Excel -
Property Average (Exp.) Range (Exp.) Average (Pred.) Range (Pred.)
Solubility 0.001 (1) 0.0005257 to 0.0005257 0.38(2) 0.003675 to 0.7565
Melting Point 154.929 (7) 153.0t0 158.0 144.033 (3) 131.81t0 158.0
Boiling Point 200.0(1) 200.0 to 200.0 348.05 (2) 334410 363.5
LogP 3.357 (3) 33210 3431 3524 (3) 3.205t0 3.727
Atmospheric Hydroxylation Rate N/A N/A 0.0(1) 4.237e-11to 4.237e-11
LogBCF 1.64 (1) 16410 1.64 1.376 (1) 1.376 t0 1.376
Biodegradation Half-life N/A MN/A 15.11 (1) 15.11t0 15.11
Henry's Law Constant N/A N/A o 0.0(1) 6.972e-07 to 6.972e-07
About Contact s ACToR ke e DSSTox Privacy Accessibility Help

- Office of Research and Development



SEPA >500,000 chemical names

Environmental Protection
Agency

- Names, numeric identifiers and synonyms critical for:
—Searching database
—Integrating to external searches
—Supporting text-mining approaches

Chemical Properties External Links Synonyms PubChem Biological Activities PubChem Articles PubChem Patents Commen ts

Found 75 synonyms

Legend: Valid Synonyms  Good Synonyms  Other Synonyms It Copy all Synonyms

Bisphenol A
4,4'-(Propane-2,2-diyl)diphenol
phenol, 4,4'-(1-methylethylidene)bis-
BPA

4,4’-Propane-2,2-diyldiphenol
Phenol, 4,4'-(1-methylethylidene)bis-
80-05-7

4-06-00-06717

About Contact s ACToR e e DSSTox

- Office of Research and Development



“EPA  The iCSS Chemistry Dashboard

Agency

Bisphenol A
80-057 | DTXSID7020182

Chemical Properties External Links Synonyms PubChem Biological Activities PubChem Articles
General Toxicology Publications Prediction
(&) EPA Substance Registry Service (&) ToxCast Dashboard 2 g Google Scholar oo Chemicalize
&) PubChem @ciD & Google Patents
i ChemSpider (=) EDSP Dashboard Q PubMed
(@) CPCat B Gene-Tox

# DrugBank

Q, Mational Environmental Methods Index

&) ChemView

i©)

s ACToR s, e DSSTox Privacy Accessibility Help

6
- Office of Research and Development



= . Make maintenance easy...
Please suggest new ones!

Agency

Edit Link

Name

MNational Environmental Methods Index

LT T

Use this database to get information on chemical health and safety data received by EPA and EPA's assessments and

Url : . . . }
regulatory actions for specific chemicals under the Toxic Substances Control Act (TSCA).
http:/fwww. nemi.govimetheds/keyword/ ?keyword_search_field=%s
(&) ChemMiew
A
Parameter
cAS . ChemView
Information and data sources made available via ChemView are currently undergoing system upgrades or maintenance. During this time, some pages of
Category the site (searchable databases, pdfs, etc.) may not be ilable. We logize for the inc ience and thank you for your patience and understanding.
Use this database to get information on chemical health and safety data received by EPA and EPA's assessments and regulatory actions for specific chemicals under the Toxic Substances Control Act (TSCA).
General - ChemView contains no confidential business information (CBI).

If you do not receive results for a particular chemical, it does not mean EPA does not have information on that chemical; the data may not be posted yet but will be available in the future as EPA continues to
populate the database.

« Learn more and find additional information about EPA's efforts in assessing and managing chemicals

* Read the ChemView User's Guide and Web Service Information

Select icon

* To continuously improve ChemView, Contact Us with your feedback. Data last updated on 3/24/2016
Search | ©
earch lcon v
o [ R ‘ e —
E-mail Url Print Export
Description Select Search Criteria: )
Show 10 - entries Search:
NEMI is a searchable database that allows scientists and managers to find and Select Chemical Search Cteria and desied Qutput Sectons: S - Menafacturing
o o - - - ure emi s - it ions. 55N S'E
compare analytical and field methods for all phases of environmental monitoring. Generate Results | | Expor Resuls | Clear Al Entres ST Chemical dentifier Py e
View for All View for All View for All
i Chemical Information Clear Chemical Information . ~ Bheonen
starts with | exact | contains -06 Soaay smm nmE
Chemical name or Chemical Identifier
Back Update External link | Showing 1 to 1 0f 1 entries ey

- Office of Research and Development



United States
Environmental Protection
Agency

Bisphenol A

80-05-7 | DTXSID7020182

@ Searched by Synonym: Found 1 result for 'bisphenol A",

DD Q B &

The ICSS Chemistry Dashboard

Intrinsic Properties

HsC CHs

HO OH

Molecular Formula: C15H1602
Average Mass: 228 291 g/mol

Menoisotopic Mass: 228 11503 g/mal

Structural Identifiers

Citation

Search in DSSTex || Iy

L]
L]

Chemical Properties Extemnal Links Synenyms PubChem Biological Activities PubChem Articles PubChem Patents Comments
BioActivity Outsomes Top Targets BioActivity Types BioAssay Types
Unspeciied - Sussa) NR3C1 i 15 Kd 5 Summary - 50
Probe VDR g 15 ECS0 3 5 Screening
Inconclusive SN THRS ACED Other - ST
Inactive AR 1c50 Literature-derived g 13
Active ~gum 77 ESR1 Potency Confirmat
&
Acth
Structure s”h:;;“ = Compound Hame Bicassay Name
Outcome | Type | Value [uM]
hd 124214049 Inconclus.. | Potency 96.099 | Bisphenol A QHTS assay to identify small molecule antegonists of the retinoic acid receptor (RAR) signaling | ~
E‘+) pathway: Summary [ATD: 1153555, Type: Summary]
@
b
T 144214099 Active Fatency 349714 | Bigphenol A GHTS assay to identify small molecule antsgonists of th retinoid-relsted orphan raceptor
i ‘gamma (ROR-gamma) signaling pathway [AID: 1153521, Type: Confir
]
b
t 1aa710009 Inactue | Potency Bisphanal & QHTS assay to identy smal molac drel racaptor
E‘+) gamma [ROR-gamma) signaling paﬂnvay ce\lvahllrty counter screen [AID 159620, Type:
-] Confirmatory]
oy
t 1aa710009 Inactue | Potency Bisphanal & QHTS assay to identfy small molaculs sgonists of the andoplasmic raticulum strass rasponss
E‘+) sgnaling pathway: Summary [AID;1169519, Type: Summary]
]
’ ,
. S~ - Q) . P R—
About Contact S=SiACToR = S DSSTox Privacy Accessibility Help

- Office of Research and Development



SEPA Expt’l and Predicted PhysChem Data

Environmental Protection
Agency

Chemical Properties: LogP

Average Range

Experimental 2617 (3) 26110 2,632 Q Search in DSSTox || Iy
Predicted 2721 (3) 267102.82

CSV | Excel

. Raw Mean Minimum Maximum Result Result
Property Result Result Result Result Unit Type Source

Estimated  2.82 282 282 282 predicted EPI SUITE
Log Kow

LogP experimental  Vitas-M

LogP predicted ACDI/Labs Average (Pred.) Range (Pred.) -
i S

Measured . . { . experimental EPI SUITE 0525 (2) S S EETED
Log Kow

150.55 (2) 113910 187.2
Octanol- i i i i experimental CURATED PHYSP
water 326.0(2) 313.010 339.0
partition 2721(3 26710282
coefficient 1216 bries

0.0 (1) 1.711e-11to 1.711e-11
Octanol- i i i predicted NCCT_Models
water 0.936 (1) 0.936 to 0.936
partition

4921 (1) 4.921 1o 4.921
Henry's Law Constant MN/A hiiA nnla M Sedlsad e d D

) ) ) ) The PHYSPROP data sets are the publicly available data files underpinning the EPISuiteTM prediction models (htip://www.epa.govitsca-
Fish Biotransformation Haif-life 0.089 (1) screening-tools/epi-suitetm-estimation-program-interface). The data were curated using a combination of manual and automated processing
routines with only the highest quality data reported in this database. These data were utilized, in combination with other datasets where available,

LogKOA N/A

3 in the development of the NCCT Models provided via this iCSS Chemistry Dashboard. This partition coefficient is a ratio of concentrations of un-
LogkQG 224 (1) ionized compound between the two liquid phases. This property is the Octanol-Water partition coefficient, log Kow.
Vapor Pressure 00(1) 7.209e-11 10 7.2098—1_1 00(1) 2.025e-07 to 2.025e-07 -

- Office of Research and Development



“EPA . Datasharing and access

Agency

Chemical Properties: LogP

Average Range

Experimental 3.357 (3) 332103431
Predicted 3.524(3) 3.20510 3.727
Cholesterol o5/ | e
aw Mean Minimum Maximum Result Result

5?- -88—5 | D-FXSIDSGZZ 401 Property  Result  Result  Result Result Unit Type Source

Estimated 364 364 364 364 predicted EPI SUITE
Log Kow
. LogP 343 343 343 343 experimental  Vitas-M
© Searched by Synonym: Found 1 result for 'cholesterol'.
LogP 3727 3727 3727 3727 predicted ACD/Labs
2030 @ | E- Measured  3.32 332 332 332 experimental EPI SUITE

Log Kow

Mol File Octanok 332 332 332 332 experimental CURATED_PHYSP
water

| mage partition
coefficient

Found 75 synonyms

Legend:  Valid Synonyms  Good Synonyms  Other Synonyms It Copy all Synonyms

Bisphenol A
4,4'-(Propane-2,2-diyl)diphenol
phenol, 4,4'-(1-methylethylidene)bis-
BPA

4,4'-Propane-2,2-diyldiphenol
Phenol, 4,4'(1-methylethylidene)bis-

80057 2
406-00.06717 (T

UNII-MLT 3645199
(4,4"-Dihydroxydipheny()dimethylmethane

- Office of Research and Development




SEPA . New “NCCT Prediction Models”

- PhysChem properties to include in exposure
modeling, augmenting with Toxcast data etc.

- Our approach to modeling:
— Obtain high quality training sets
— Apply machine learning approaches
— Validate performance
— Predict across full datasets




“EPA _ NCCT Model Development

Agv

- Dashboard access to cleaned data, the predicted data for all
chemicals and ultimately real time models

« QSAR prediction models (KNN) produced for all properties

« >700k chemical structures pushed through NCCT_Models

12




oon Available Properties

Agency

- Solubility

- Melting Point

- Boiling Point

- LogP (KOWWIN: Octanol-water partition coefficient)
- Atmospheric Hydroxylation Rate

- LogBCF (Bioconcentration Factor)

- Biodegradation Half-life

« Henry's Law Constant

- Fish Biotransformation Half-life

« LogKOA (Octanol/Air Partition Coefficient)
- LogKOC (Soil Adsorption Coefficient)

« Vapor Pressure

- Office of Research and Development



SEPA Some statistics

Agv

- 15,809 chemicals in the LogP dataset
« CAS Checksum: 12163 valid, 3646 invalid (>23%)
- Valence errors: 322 Molfile vs 3782 SMILES (>24%)
« SMILES vs. Molfiles (structure check)
—133 SMILES cannot be converted (~1%)
—1279 differ in stereochemistry (~8%)
-362 “Covalent Halogens”
—191 differ as “tautomers”
—436 are different compounds (~3%)
- Original Training Set: >2400; Curated Training Set > 14000




“EPA _ Adding MORE Data

Agency

- Collect “Open Data” for various endpoints from:
» PubChem

»0Open Data Sources

- Data already harvested and awaiting processing

- New models to be produced from expanded data sets

15




“EPA . Connecting into the

Dashboard

- Linkages into the Dashboard are simple: using the
assoclated identifiers BisphenolA

80-057 | DTXSID7020182 |

© Searched by Synonym: Found 1 result for 'bisphenol A"

2 I QB &

Structural Identifiers

H;C, CHy
Citation
1J.S. Environmental Protection Agency. ICSS Chemistry Dashboard.
|hﬂp5:ﬂc omptox.epa.gO\r!dashboardFDTXSIDT020182kaccessed May 03, 2016),
Bisphenol A
HO OH

- For integration we can supply files of structures/identifiers
mapped to DTXSIDs. Contact us...

« PubChem, EBI's UNICHEM, ChemSpider and...

- Office of Research and Development



SEPA  Desktop integration coming

United States
Environmental Protection
Agency

Q ACD/ChemSketch - [nonamell.sk?]
File Edit Pages Tools Templates Options Documents Add-Ons ACD/Labs Help

Draw ﬂ @l ﬂ g 5 =) (9 6 I:_'—; Q 118% - m Jﬂ EE @ E ﬁ InChl ﬁ @Log? PubClhemn eMEllecules ﬂthemipider
E@-ﬁ' O AV ¢ & 5 A+ /8l RIIPHE 65 P ol &

mm |0 10 20 30 40 50 &0 70 a0 S0 100 110 120 130 140 150 1860 170 180 150 200 210 220 230 240
@ B B P B B N P T T TN PR TS FTR1 FYRTYRYRTS PRTRTRTTRI T
L
Any 10_ Web Search Options @
< _E Service Choice
H n: @ Search Exact Shucture
i NH,
N 4 () Search Substructure
_3 () Predict Properties HO
o 30 \ -0 N
F 5 Shaow Results /p—"' </ I )
_3 (0 In Browser
40 3 HO \—O N e
Na E @) In ChemSketch N
= ETE Frompt for Options for Every Search
P H4C
g 3 | ¢ 0K | [ XK Cancel l
803
a3
E _:

- Office of Research and Development



$EPA  Next Release in June..

Agv

- June release delivery update

—Faster searching

—Improved navigation

—New data types — integration to other NCCT apps
- In vitro DB
- Chemical and Product categories (CPCat)
« EXposure Data

—Expanded list of External Links

—Calculation details for models




“EPA . Type Ahead Search

Agency

ethylhexy| Q

Ethylhexyl nitrate
Ethylhexyl benzoate

+Mass: 303.83 g/mol gy ihexyl acid phosphate

stopic Mass: 303.15 ¢ Ethylhexyl ester, 2,4-D, 2-
Ethylhexyl methoxycinnamate

Hentifiers Ethylhexyl p-methoxycinnamate

brmation

Ethylhexyl benzyldioxopiperazyl acetate
Ethylhexyl acrylate, vinylidene chloride copolymer

Ethylhexyl acrylate, vinyl acetate, dioctyl maleate, acrylic acid
polymer

Ethylhexyl acrylate, methyl methacrylate, hydroxypropyl
sumer Usage ToxCa methacrylate, acrylic acid, acrylonitrile polymer

ethylhexyl p| Q

ethylhexyl palmitate
bmit CO e 1v) HEXYL PHTHALATE

Ethylhexyl p-methoxycinnamate

- Office of Research and Development



“EPA . New Table Displays

Agency
Chemical External Links Synonyms Consumer ToxCast in Vitro Exposure Analytical PubChem
Properties Usage Data
S
ummary CSV | Excel
Solubility
Metting Point Average Median Range Average Median Range
L Property (Exp.) (Exp.) (Exp.) (Pred.) (Pred) (Pred.) Result Unit
e g et Solubility 0.026 (1) 0.0255 0.0255 14.8 (2) 14.8 0.146to  mol/L
LogP 29.4
Melting Point 136 (13) 137 122to 109 (2) 109 93.1to °C
Atmospheric 142 125
Hydroxylation
Rate Boiling Point 140 (2) 140 140 297 (2) 297 278 to °GC
LogBCF 316
LogP 1.19(2) 1.19 1.19 1.33 (8) 1.41 1.13to -
Biodegradation 1.44
Half-life ’
Atmospheric - 0 - 0(1) 3.396e-11 3.396e-11 cm3/molecule-sec
e Hydroxylation Rate
Constant
LogBCF - 0 - 0.619 (1) 0.619 0.619 -
Fish
Biotransformati Biodegradation = 0 = 3.54 (1) 3.54 3.54 da‘ys
on Half-life Half-life
LogKOA Henry's Law - 0 - 0(1) 3.095e-05 3.095e-05 atm-m3/mole
Constant
LogKOC
Fiakh n NAAAA MYy NA4A Nn1414 Alave
Vapor
Pressure

- Office of Research and Development
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o New Table Displays

Agency

Chemical External Links Synonyms Consumer ToxCast in Vitro Exposure Analytical PubChem
Properties Usage Data

Summary

il LogP
Solubility
Average Median Range
Melting Point
Experimenta| 1.19 (2) 1.19 1.19
Boiling Point
Predicted 1.33(3) 1.41 1.13to 1.44
LogP
: CSV | Excel

Atmospheric

Hydroxylation

Rate Experimental

LogBCF Source Result

Biodegradation EPI SUITE 1.19 R

Half-life )

, CURATED PHYSPROP 1.19 -

Henry's Law

Constant Predicted

ESh . Source Result Calculation Details

iotransformati

on Half-life

EPI SUITE 1.13 : :
e Calculation Details
og
ACD/Labs 1.44 H
link to reports for
e NCCT Model 1.41 d d
odels ;
Voot T.E.S.T data an

Pressure NCCT_MOdels

- Office of Research and Development



“EPA

United States
Environmental Protection
Agency

In vitro DB...

Chemical External Links Synonyms Consumer ToxCast in Vitro Exposure Analytical PubChem
Properties Usage Data
Comments
Chemical Activity Summary
6.0+ .
E‘ . ! E nuclear receptor .
55 % ! g cell cycle
@ 13 cyp
5.0 :!\é cell morphology
:g dna binding .
4.5 | E background measurement
4.0 . . i‘-’ steroid hormone [l
! transporter
3.5 ; . nA Il
3.0 ' e,
] 1
251 ° . e ey
. . 8 :"
2.0 e o o °
®e e & . .
1.5+ « ° e * . ! *
? . I'. .
s o o | AC50 (uM)
1-0 T T TTTTTIT T T TTTTTIT .I T TTTTTIT T T IIII?II T T TTTTTIT T T TTTTTIT T T TTTTIT1
0.0001 0.001 0.01 0.1 1 1 1000
Scaled log
Assay Name Hit Call Top Top AC50 AC50 Intended Target Family
ATG_TRANS ACTIVE 1.680 1.419 21.317 1.329 nuclear receptor
TOX21 AR _BLA Antagonist ACTIVE  98.040 2.086 7.763  0.890 nuclear receptor

- Office of Research and Development
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“EPA

United States
Environmental Protection
Agency

Consumer Usage (CPCat)

Chemical External Links Synonyms Consumer ToxCast in Vitro Analytical Toxicity Values PubChem
Properties Usage Data
Comments
Frequent Uses and Functions
inert_ ACToRUseDB
colorant
pesticide inert_ingredient
Product Composition
Product Percent Composition Manufacturer
CALCOZINE AURAMINE 00 AMERICAN CYANAMID CO
B604 AURAMINE O (C | 41000) J T BAKER INC
AURAMINE O, B604 90-100% J T BAKER INC
TB AURAMINE RHODAMINE T 3317 1.2% DIFCO LABORATORIES,INC.
RET-SEARCH DYE/REC-800 SYSMEX

- Office of Research and Development



wEPA

United States
Environmental Protection
Agency

Aspirin
50-782 | DTXSID5020108

o)

HO

Model Performance

Predicted value: 143°C
Chemical in Training Set? No
Global applicability domain: Inside @

Confidence level: 0.70 @

Local applicability domain index: 0.88 @

alculation Detalls

NCCT Models: LogP

Q Weighted KNN model
15 molecular descriptors
S-fokd CV [75%) Training (75%)
az FMSE N R2 FMSE
072 518 886 074 5027

[@ Save Report

[@ OMRF

5 nearest neighbors from the training set

Observed Values:

Predicted Values:

201

30.7

Contact == ACToR

o

201 201

307 307

e aDSSTox Privacy coeasibility

201

307

- Office of Research and Development
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“EPA  OSAR Modeling Reporting Format

Environmental Protection

Agency
=L/ LogP (00000002).pdf - Adobe Acrobat Pro o]
File Edit View Window Help *
EVE Create ~ ‘ @ EI (% ‘ @ (;;) @ |} @ @) @ Customize ~ | lz‘
CINEIV R Tools | Fill &Sign | Comment
1] ‘ Bookmarks min|
F =i o
P 1.QSAR identifier B OMRF identifier (JRC Inventory):To be.e.lltel'ed by JRC
& | r 1.1.QSAR identifier (title) OMRF Title:LogP: Octanol-water partition
I 12.0thor related models e coefficient prediction from the
- OMRE NCCT Models Suite.
i [P 1.3.50ftware coding the model \\iﬁ_d-\;/ .
Printing Date:Apr 25, 2016
[P 2.General information
[P 2.1.Date of QMRF
¥ 2.2.QMRF author(s) and contact details |1.QSAR identifier
g 22.Date of QURF update(s) [ 1.1.QSAR identifier (title):
2.4.0MRF updat: "
i ) LogP: Octanol-water partition
[P 2.5.Maodel developer(s) and contact details . e
[P 2.6.Date of model development and/or publication coefficient prEdICt‘On from the
F 2.7.Reference(s) to main scientific papers and/or software NCCT_MOdelS Suite.
package 1.2.0ther related models:
g 2.8 Availability of information about the model No related models
g 2.9.Availability of another QMRF for exactly the same model W 1.3.Softv i th lel
JSuaoltware codin € model:
P 3.Defining the endpoint - OECD Principle 1 8
I 3.1.Species NCCT_models V1.02
I 3.2.Endpoint Suite of QSAR models to predict physico-chemical properties and environmental fate of organic
¥ 3.3.Comment an endpoint chemicals
g 3.4.Endpoint units Kamel Mansouri (mansouri.kamel@epa.gov; mansourikamel@gmail.com);
3.5.D« dent variabl
SIS https://comptox.epa.gov/dashboard/
g 3.6.Experimental protocol
g 3.7.Endpoint data quality and variability
P 4.Defining the algorithm - OECD Principle 2
P 4.1.Type of madel PaDEL descriptors V2.21
IF 4.2 Explicit algorithm Open source software to calculate molecular descriptors and fingerprints.
g 4.3.Descriptors in the model Chun Wei Yap (phayapc@nus.edu.sg)
P 4.4.Descriptor selection .
,p i i http://padel.nus.edu.sg/software/padeldescriptor
g 4.5.Algorithm and descriptor generation
[P 4.6.50ftware name and version for descriptor generation
r 4.7.Chemicals/Descriptors ratio
[¥ 5.Defining the applicability domain - OECD Principle 3 MATLAB
¥ 5.1.Description of the applicability domain of the model - MATrix LABoratory is a multi-paradigm numerical computing environment and fourth-generation
=, T I— E— p— L— g—

- Office of Research and Development



“EPA  Toxicity Estimation Software Tool

Environmental Protection

Agency

\;'}EPA oo e oy Espafiol | hIC: BEERE | o fERRE | TEngViEt | SH304
Learnthe Issues = Science & Technology = Laws & Regulations = About EPA [ a
Related Topics: Safer Chemicals Research ContactUs  Share
Toxicity Estimation Software Tool (TEST)
On this page:

QSAR Methodologies

o (New! wWhat's New in Version 4.27
Prior Version History

System Requirements

Installation Instructions

The software includes models for the following endpaints:

s 96-hour fathead minnow 50 percent lethal concentration (LC50)

¢ 48-hour daphnia magna 50 percent lethal concentration (LC50)

« Tetrahymena pyriformis 50 percent growth inhibition concentration (IGC50)

» Oral rat 50 percent lethal dose (LD50)

* Bioconcentration Factor (BCE) The bioconcentration factor data set was compiled by researchers at the Mario Meqri Istituto
Di Ricerche Farmacologiche

* Developmental Toxicity (DevTox)

* Ames Mutagenicity (Mutagenicity)

- Office of Research and Development



Agency

e . SUDSet of T.E.S.T Reports

View PDF

Predicted Water solubility at 25°C for 75-05-8 from Consensus method

Prediction results

Endpoint Experimental value (CAS= 75-05-8) Predicted value?®
Source: EPI Suite v 4.00

Water solubility at 25°C -Log10(mol/L) -1.39 0.06

Water solubility at 25°C mg/L 1000965.12 35541.38

ANote: the test chemical was present in the training set. The prediction does not represent an external prediction

Individual Predictions Test chemical

Method Predicted value I
-Log10(molL)

Hierarchical clustering N/A

Group contribution 0.34

Nearest neighbor -0.21

Predictions for the test chemical and for the most similar chemicals in the external test set

If similar test set chemicals were predicted well relative to the entire test set, one has greater confidence in the
predicted value.

Chemicals MAE*
Prediction results (redder = more similar)
Entire set 0.58
Similarity coefficient = 0.5 0.42

*Mean absolute error in -Log10(mollL)

Pred. Water solubility at 25°C -Log10(moliL)

20 45 10 05 00 05 10 15 20
Exp. Water solubility at 26°C -Log10(moliL)

CAS Structure Similarity Experimental value Predicted value
Coefficient -Log10(mol/L) -Log10(mol/L)

75-05-8 N -1.39 0.06

(test chemical) | |

64-17-5 0.92 -1.34 -0.91
MG _-OH

353-36-6 0.92 1.35 0.48
e

- Office of Research and Development



SEPA Chemistry Software Architecture

Environmental Protection
Agency

iCS5 Chemistry
Dashboard

Identifier Search.

. Structure Search
Chemical- .

Biology
Platforms

Structures,
Identifiers

Prototyping
Data
Collections

- Office of Research and Development

Structure
Visualization

Similarity and
substructure
zearches

DESTox
Compounds

RapidTox

Tile and Table
Result Views
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s SUMMary

« ICSS Chemistry Dashboard has been in public beta for 2 months.
Version 1 release scheduled for June 2016

- Validation of developing cheminformatics architecture

- Future Work:
—Provide programmatic access to ORD data and algorithms
—Integrate more ORD resources — e.g. ECOTOX, T.E.S.T
—Integrate additional data resources
—Integrate with NCCT applications
—Support for chemical substances without structures
—Continue to enhance our “build once, use many” architecture
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. Contact Information

Dashboard: Antony Williams
willlams.antony@epa.gov
919-541-1033

NCCT_ Models: Kamel Mansouri
Mansouri.kamel@epa.gov
919-541-0545
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