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The CompTox Chemistry Dashboard

 Apublicly accessible website delivering access:

~760,000 chemicals with related property data

Experimental and predicted physicochemical property data
Integration to “biological assay data” for 1000s of chemicals
Information regarding consumer products containing chemicals
Links to other agency websites and public data resources
“Literature” searches for chemicals using public resources
“Batch searching” for thousands of chemicals
DOWNLOADABLE Open Data for reuse and repurposing

In progress : public web services & real time prediction



Comptox Chemistry Dashboard
https://comptox.epa.gov
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Prediction Algorithms

* Multiple prediction algorithms used — OPERA,
TEST, NICEATM, EPI Suite

m Download as: | TSV
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A B C D E F G H
|Property Average Median Range Unit
| Experimental Predicted Experimental Predicted Experimental Predicted
|LogP: Octanol-Water 3.32 (1) 3.24 (4) 3.32 324 332 24010 3.73 -
| Water Solubility 5.26e-04 (1) 1.58e-03(4) 0.000526 0.00158 0.000526  5.70e-04 to 3.68e-03 mol/L
|Density - 1 14( } - 1.14 - - glcm*3
|Melting Point 155 (T7) 44 (3) 156 144 153 to 158 132 to 157 °C
|Boiling Point 200 (1) 349 (3) 200 349 200 334 to 364 °C
|Surface Tension - 46.0 (1) - 46 - - dynfcm
|Vapor Pressure - 2.52e-07 (3) - 0.000000252 - 7.01e-08 to 5.34e-07 mmHg
|LogKoa: Octanol-Air - 8.38 (1) - 8.38 - - -
|Henry's Law - 6.96e-07 (1) - 0.000000696 - - atm-m3/mole
|Index of Refraction - 1.60 (1) - 1.6 - - -
|Molar Refractivity - 682 (1) - 662 - - cm*3
| pka Acidic Apparent - 10.3 (1) - 103 - - -
|Molar Volume - 200 (1) - 200 - - cm*3
|Polarizability - 27.0(1) - 27 - - An3

Chemical Properties Env. FatefTransport Synonyms External Links Toxicity “Walues (Beta) Exposure Bioassays Similar Molecules (Beta) Literature Comments




Developing “OPERA Models”

e Our approach to modeling:
— Obtain high quality training sets
— Apply appropriate modeling approaches
— Validate performance of models
— Define the applicability domain and model limitations
— Use models to predict properties across our full datasets
— Release as Open Data and Open Models



PHYSPROP Data Files

http://esc.syrres.com/interkow/EpiSuiteData _ISIS SDF.ht Agwocy
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EPI Suite Data - ISIS/Base & SDF

The downloaded files are provided in "zip" format ... the downloaded file must be "un-zipped” with
common utility programs such as WinZip.

.. Updated September 15, 2010

Basic Instructions:

(1) Download the zip file
(2} Un-Zip the file

NOTE ... zipped files extract to Folders containing the individual data files ... Folders named
EPI_ISIS_Data and EPI_SDF_Data

Substructure Searching Files:

1SIS™/Base & SD Files of the EPI Suite Program Experimental Data Files are now available ... The

ISI5™™/Base files require the commercial program for use ... The SD Files can be imported into
other commercial chemical structure programs (such as ChemFinder).

. Click here to download EPI_ISIS_Data.zip . (about 11 MB)

.. Click here to download EPI_SDF_Data.zip ... (about 10 MB)
MOTE .. EPI Suite Data Files (some in Excel, Text, Word format) available at:

http:/lesc.syrres.com/interkow/EpiSuiteData.htm




Available Properties

e Solubility

e Melting Point

e Bolling Point

 LogP (Octanol-water partition coefficient)
o Atmospheric Hydroxylation Rate
 LogBCF (Bioconcentration Factor)

e Biodegradation Half-life

 Henry's Law Constant

« Fish Biotransformation Half-life
 LogKOA (Octanol/Air Partition Coefficient)
 LogKOC (Soll Adsorption Coefficient)

e Vapor Pressure



Curating Public Data SER. .

Agancy

Public data should be curated prior to modeling
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LogP dataset: 15,809 structures

« CAS Checksum: 12163 valid, 3646 invalid (>23%)
« Invalid names: 555
e Invalid SMILES 133
» Valence errors: 322 Molfile, 3782 SMILES (>24%)
 Duplicates check:

—31 DUPLICATE MOLFILES

—626 DUPLICATE SMILES

—531 DUPLICATE NAMES
« SMILES vs. Molfiles (structure check)

—1279 differ in stereochemistry (~8%)

—362 “Covalent Halogens”

—191 differ as tautomers

—436 are different compounds (~3%)



Workflow Detalls and Data

Journal Enter keywords, authors, DOI etc.
' © | SAR and QSAR in Environmental Research »
— Volume 27, 2016 - Issue 11: 17th International Conference on QSAR in Environmental

and Health Sciences (QSAR 2016) - Part Il. Guest Editors: C.G. Barber and G.]. Myatt

258 Articles
. An automated curation procedure for addressing
chemical errors and inconsistencies in public

o datasets used in QSAR modelling *

K. Mansouri, C. M. Grulke, A. M. Richard, R. 5. Judson & A. ]. Williams &

Pages 911-937 | Received 03 Sep 2016, Accepred 24 Oct 2016, Published online: 25 Nov 2016

&6 Download citation http://dx.doi.org/10.1080/1062936X.2016.1253611 [ Cheskforupdates

OPERA Models: https://github.com/kmansouri/OPERA
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https://github.com/kmansouri/OPERA
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Modeling Details SEPA

-
20182 Q

NCCT Models: Melting Point
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80-05-7 | DTXSID7020182

Wodel Results
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QSAR Modeling Reporting Format
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=L/ LogP (00000002).pdf - Adobe Acrobat Pro

File Edit

View Window Help

[E=S =R =

*

Roae- | AE OB BB BT

Customize ~ | lz‘

=

[

Tools Fill & Sign ! comment

o m R

P 1.QSAR identifier =

[P 1.1.QSAR identifier (title)

P 1.2.0ther related models

P 1.3.Software coding the model

[P 2.General information

[P 2.1.Date of QMRF

i 2.2.QMRF author(s) and contact details

[P 2.3.Date of QMRF update(s)

P 2.4QMRF update(s)

[P 2.5.Maodel developer(s) and contact details

m

[P 2.6.Date of model development and/or publication

F 2.7.Reference(s) to main scientific papers and/or software
package
g 2.8 Availability of information about the model

g 2.9.Availability of another QMRF for exactly the same model W

P 3.Defining the endpoint - OECD Principle 1

iy 3.1.5pecies

P 3.2.Endpoint

¥ 3.3.Comment an endpoint

g 3.4.Endpoint units

g 3.5.Dependent variable

g 3.6.Experimental protocol

g 3.7.Endpoint data quality and variability

P 4.Defining the algorithm - OECD Principle 2

iy 4.1.Type of model

g 4.2.Explicit algorithm

g 4.3.Descriptors in the model

g 4.4.Descriptor selection

g 4.5.Algorithm and descriptor generation

[P 4.6.50ftware name and version for descriptor generation
r 4.7.Chemicals/Descriptors ratio

P 5.Defining the applicability domain - OECD Principle 3
iy 5.1.Description of the applicability domain of the model

OMRF identifier (JRC Inventory):To be entered by JRC

OMREF Title:LogP: Octanol-water partition
coefficient prediction from the
NCCT Models Suite.

Printing Date:Apr 25, 2016

[1.QSAR identifier

1.1.QSAR identifier (title):
LogP: Octanol-water partition

coefficient prediction from the
NCCT_Models Suite.
1.2.0ther related models:

No related models

1.3.Software coding the model:
NCCT_models V1.02

Suite of QSAR models to predict physico-chemical properties and environmental fate of organic

chemicals

Kamel Mansouri (mansouri.kamel@epa.gov; mansourikamel@gmail.com);

https://comptox.epa.gov/dashboard/

PaDEL descriptors V2.21

Open source software to calculate molecular descriptors and fingerprints.

Chun Wei Yap (phayapc@nus.edu.sg)
http://padel.nus.edu.sg/software/padeldescriptor

MATLAB

MATrix LABoratory is a multi-paradigm numerical computing environment and fourth-generation

_ T

T AE— —— T a—



Downloadable Data File

United States

Downloads

D55Tox Ideniifier to PubChem |dentifier Mapping File Posted: 11/14/2016
The DS5Tox to PubChem Identifiers mapping file is in TXT format and includes the PubChem SID, PubChem CID and DS5Tox substance identifier (DTXSID).

image

DS5Tox identifiers mapped to CAS Numbers and Mames File Posted: 1171472016

The DSSTox ldentifiers file is in Excel format and incledes the CAS Number, DS5Tox substance identifier (DTXSID) and the Prefemred Mame.
image

D5S5Tox Mapping File Posted: 127142016

The DSSTOX mapping file contains mappings between the DS5Tox substance identifier (DTXSID) and the associated InChl Sfring and InChl Key. The file is made available as a Tab Separated \alue (TSV) file with
each entry represented as shown:

DTXSIDT020001  InChl=1S/C11HEM 3/ 12-10-6-5-3-7-3-1-2-4-8(7)1 3-11(8)14-10/n1-6H (H3,12,13,14) FJTNLJLPLIDTRM-UHFFFAOYS4-M

D55Tox Predicted Property Data Posted: 12/14/2016

A number of property prediction models were developed uging curated data az described in the publication “An automated curation procedure for addressing chemical errors and inconsistencies in public dataszets
used in Q3AR medelling”. These property prediction medels include logP. water sclubility, biocencentration factor and many cthers. The files include DTXSIDs, names and the predicted properiies where possible.
The models cannot predict properties for all chemicals contained in the database (for example, incrganics, crganometallics and elements cannot be handled).

DS5Tox Synonyms File Posted: 127142016

The DS5Tox synenyms file is in SDOF format and includes the D55Tox substance identifier (DTXSID). The preferred name, the CAS Registry Mumber and the list of associated synenyms for over 720,000 chemicals.
In order to view an SDF file you will need to have access to the appropriate piece of scftware to open an SDF files. Examples include ChemAxon JChem, ACDChemFolder or ChemDraw.

15
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OPERA on GitHub SEPA

rrvironmental Protection
Agancy

O This repository Pull requests Issues Marketplace Gist
kmansouri / OPERA @ Unwatch~ | 1 % Unstar | 1 YFork | 0
<» Code [szues D Pull requests 0 Projects 0 Wiki Insights -

Command line application providing QSAR models predictions as well as applicability domain and accuracy assessment for
physicochemical properties and environmental fate endpoints.

YD 36 commits ¥ 1 branch 5 0 releases A8 1 contributor gz MIT
Branch: master = New pull request Create new file | Upload files | Find file Clone or download ~
£ kmansouri committed on GitHub OPERA 1.2 Windows Latest commit 731deat on May 19
E| Icon.png OPERA 1.2 icon 3 months ago
E] LICEMSE Initial commit 9 months ago
E] Logo.png Added logo and icon 9 months ago
E] Matlab_Source_code.tar.gz OPERA 1.2 MATLAB source code 3 months ago
E] OPERA_CLi_Linuxtar.gz OPERA 1.2 Linux 3 months ago
E] OPERA_CPP library.tar.gz OPERA 1.2 C++ Library 3 months ago
E] OPERA_C library.tar.gz OPERA 1.2 C Library 3 months ago

https://github.com/kmansouri/OPERA.qit



https://github.com/kmansouri/OPERA.git

OPERA Standalone application:

Input:

— MATLAB .mat file, an ASCII file with only a
matrix of variables

— SDF file or SMILES strings of QSAR-
ready structures. In this case the program
will calculate PaDEL 2D descriptors and
make the predictions.

— The program will extract the molecules
names from the input csv or SDF (or
assign arbitrary names if not) as IDs for
the predictions.

https://github.com/kmansouri/OPERA.qgit



https://github.com/kmansouri/OPERA.git

OPERA Standalone application:

Output:

e Depending on the extension, the can be text
file or csv with

— Alist of molecules IDs and predictions

— Applicability domain

— Accuracy of the prediction

— Similarity index to the 5 nearest neighbors

— The 5 nearest neighbors from the training
set: Exp. value, Prediction, InChl key

https://github.com/kmansouri/OPERA.qgit
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EPI Suite Models

United States
Erreircnmientsl Protection

https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface Agency

Predicted
_Source Besult Calculation Detajls QMRE
EPISUITE 364 °C Mot Available Mot Available
MICEATM 350 °C Mot Available Available
ACD/Labs 401 °C Mot Available Mot Available
TEST 360 °C Mot Available Maot Available
OPERA 343 °C OPE odel Report Available

o United States
\"EPA Ensironmental Prtecton
Environmental Topics Laws & Regulations About EPA Search EPA.gov Q

Related Topics: Predictive Models and Tools for Assessing Chemicals under the Toxic Substances Control Act (TSCA) ~ CONTACT US

ra =N
sHare (f) (:) ® .

EPI Suite™-Estimation Program Interface

On this page:

What is EPI SuiteT?

How are EPI Suitel™estimates used?
Individual models in EP1 Suite ™
Peer Review of EP1 Suite™

Citing EPI Suitel

Hardware and software requirements
Download and Install EP| Suite™

Copyright notice, terms and coditions of use

What is EPI Suite ™?

The EPI (Estimation Programs Interface) Suite™ is a Windows®-based suite of physical/chemical property and environmental fate estimation

programs developed by EPA’s and Syracuse Research Corp. (SRC).

EPI Suite™ uses a single input to run the following estimation programs: KOWWIN™, AQPWIN™, HENRYWIN™, MPBPWIN™, BIOWIN™,
BioHCwin, KOCWIN™, WSKOWWIN™, WATERNT™, BCFBAF™, HYDROWIN™, KOAWIN and AEROWIN™, and the fate models WVOLWIN™,
STPWIN™ and LEV3EPI™. ECOSAR™, which estimates ecotoxicity, is also included in EPI Suite™.




Erreircnmientsl Protection
Agancy

Now Testing EPI Suite Services SEPA

Enter SMILES string to test EPT Web Services.

CCNC1=NC(NC(C)C)=NC(C|| Get Kow || Get Koc || Get BCF/BAF || Get Melting Point || Get Boiling Point || Get Vapor Pressure || Get Henry's Law Constant || Get Water Solubility || Get AOP || Get BIOWIN || Get Fugacity |

XML response:

<?xml version="1.8"' encoding="UTF-8'7»
<5:Envelope
xmlns:S="http://schemas.xmlsoap.org/soap/envelope/">
<S:Body>
<ns2:getkowResultResponse
xmlns:ns2="http://epiwebservices.srcinc.com/" >
<return>
<LogkKow>2.82</LogKow>
<LogKowExperimental»>2.609999895895825</ LogkowExperimentals
<ExperimentalReferences>HANSCH,C ET AL.</ExperimentalReferences>
<ExperimentalReferences
xmlnsixsi="http://www.w3.org/2001/XMLSchema-instance”™ xsinil="true"/>
<ExperimentalReferences
xmlns:xsi="http://wew.w3.org/2001/XMLSchema- instance” xsi:nil="true"/>
<ExperimentalReferences
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance” xsi:nil="trus"/>
<ExperimentalReferences
xmlns:xsi="http://www.w3.org/2001/XML5chema-instance” xsi:nil="true"/>
<Molecularieight>215.6873816357422</Molecularileights
<MolecularFormula>C8 H14 C11 M5 </MolecularFormula>
<Factors>
<ValueType>Fragment</ValueType>
<MumberOfFragments»3</Number0fFragments>
<FragmentDescriptions>-CH3 [aliphatic carbon] </FragmentDescription>
<Coefficient>0.5472999811172485</Coefficients
<TotalCoefficient>1.64185359433517456</TotalCoefficient>
</Factors>
<Factors>»
<ValueType>Fragment</ValueType>
<HumberdfFragments>1</NumberdfFragments:>
<FragmentDescription>-CH2- [aliphatic carbon] </FragmentDescription:
<Coefficient>0.491100813256073</Coefficient>
<TotalCoefficient>8.49116000813256073</TotalCoefficient>
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NICEATM Models s
|Og P WS, BP, MP, VP, BCF e o

Predicted
Source Result Calculation Details AMRF
EPISUITE 364 °C Mot Available Mot Available
MICEATM 350 °C Mot Available Available
ACD/Labs 401 °C Mot Available Mot Available
TEST 360 "C Mot Available Mot Available

OPERA 3M43°C OPERA Modsl Report Available

JOURNAL OF

CHEMICAL INFORMATION Enfer search text
AND MODELING J. Chem. Inf. Mc

Search C

#  Browse the Jounal Articles ASAP Current Issue Submission & Review Open Access About the: Jo

Article £ Previo

In Silico Prediction of Physicochemical Properties of Environmental
Chemicals Using Molecular Fingerprints and Machine Learning

Qingda Zangt (%), Kamel Mansourit, Antony J. Williams?, Richard S. Judson$, David G. Allent, Warren M.




T.E.S.T Models

<EPA
|Og P WS, BP, MP, VP, BCF e o

Predicted
Source Result Calculation Details AMRF
EPISUITE 364 °C Mot Available Mot Available
MICEATM 350 °C Mot Available Available
ACDILabs 401 °C Mot Available Mot Available
TEST 11 Mot Available Mot Available

OPERA M43°C Available

OPERA Model Report

s ¥ United States .
\"EPA Eg;\rﬁ;menlal Protection
Environmental Topics Laws & Regulations About EPA Search EPA.gov Q

. . ) =
Related Topics: Safer Chemicals Research CONTACTUS SHARE |\f/\ @ \\(E)/I

Toxicity Estimation Software Tool (TEST)

On this page:

s OSAR Methodologies

o What's New in Version 4.2.17
e Prior Version History

e System Requirements
Installation Instructions

e Publications
Get Email Alerts

The Toxicity Estimation Software Tool (TEST) was developed to allow users to easily estimate

Ask a Technical Expert

the toxicity of chemicals using Quantitative Structure Activity Relationships (QSARs)

methodologies. QSARs are mathematical models used to predict measures of toxicity from

the physical characteristics of the structure of chemicals (known as molecular descriptors). Got a question about our research model?
Want to give us feedback? Contacta
technical expert about TEST.

Simple QSAR models calculate the toxicity of chemicals using a simple linear function of
molecular descriptors:




Batch Predictions for Chemicals

* | want OPERA predictions for a set of
chemicals — | have their CASRNs (or names)

Chemlstry Dashboard View Selected | Hide lsotopes = E|
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Fleas== enter one identifier per lins
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Chemical Mamea
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Download as.. T

Customize Results

Select All
Chemical ldentifiers
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Batch Predictions for Chemicals

Batch Search@

Enter ldentifiers to Search

143-50-0
2385-85-5
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56-38-2
121-75-5
57-T4-0
81-84-1
85-30-6
02-87-5
122-66-7
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Intrinsic And Predicted Properties

Structures

«| OPERA Model Predictions
InGhl Swing «| TEST Model Predictions

W SMILES

Molecular Formula
Average Mass




Excel Download

Insert Page Layout

Formulas Data Review View
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IUPAC.NEME: O,0-Dimethwl S5-[{4-oxo-1,2,3-benzotriazin-3(4H)-v1l)methvl] phosphorodithicate

SMILES: COF(=3) (OC) SCH1N=NC2=C (C=CC=C2)C1=0
AOH.CM3/MOLECULE*SEC.CFERAR.FEED: 1.68473e-11
BCF.OFERL.FRED: 9.2644
BICDEG.DAYS.COPERA.FRED: 124.108
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BP.A°C.TEST.PRED: -
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Real-Time Property Prediction

* \WWe are registering chemicals everyday

o At present, prior to release, we do batch
predictions of all properties. INEFFICIENT

e At registration we want to calculate all

properties based on OPERA, T.E.S.T and
EPI Suite models

 The best way to do this Is using web
service-based calculations
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Now working on T.E.S.T services

* 96hr fathead minnow 50% lethal concentration (LC50)

o 48hrr daphnia magna 50% lethal concentration (LC50)

« Tetrahymena pyriformis 50% growth inhibition conc. (IGC50)
* Oral rat 50% lethal dose (LD50)

* Bioconcentration Factor (BCF)

» Developmental Toxicity (DevTox)

 Ames Mutagenicity (Mutagenicity)

 Normal boiling point, Flash point, Melting point

» Surface tension, Viscosity, Water Solubility

 Thermal Conductivity, Vapor Pressure, Density

« EXAMPLE: https://comptox.epa.qov/dashboard/web-
test/WS?smiles=CIC(CNH(CNCI



https://comptox.epa.gov/dashboard/web-test/WS?smiles=ClC(Cl)(Cl)Cl
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Provide “programmatic access” to all data —
rollout APl and web services

Load test existing WebTEST public services
Load test existing EPI Suite public services
Create OPERA web services and make public

Develop web input page for real time predictions
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The CompTox Chemistry Dashboard provides
access to data for ~760,000 chemicals

An Integration Hub to predicted data from
different models (e.g. TEST, EPI Suite, OPERA)

Data downloads allows for reuse in other systems
and integration of resources to support research

Real-time prediction based on developing web
services iIs on the horizon
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