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SEPA  \who is NCCT?

Environmental Protection
Agency

« National Center for Computational Toxicology — part of
EPA’s Office of Research and Development

« Research driven by EPA’s Chemical Safety for
Sustainability Research Program
—Develop new approaches to evaluate the safety of chemicals

—Integrate advances in biology, biotechnology, chemistry, exposure
science and computer science

« Goal - To identify chemical exposures that may disrupt
biological processes and cause adverse outcomes.

- Office of Research and Development
National Center for Computational Toxicology 2
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Data, models, algorithms, ...

 Our outputs include a lot of data, models, algorithms and

software applications

« We produce Open Data — we want people to interrogate
it, learn from it, develop understanding

Toxicity Forecasting

Advancing the Next Generation
of Chemical Evaluation

EPA needs rapid and efficient methods to
prioritize, screen and evaluate thousands of
chemicals. EPA's Toxicity Forecaster
(ToxCast) generates data and predictive
models on thousands of chemicals of interest
to the EPA. ToxCast uses high-throughput
screening methods and computational
toxicology approaches to rank and prioritize
chemicals. In fact, EPA's Endocrine Disruption
Screening Program (EDSP) is working to use ToxCast to rank and prioritize chemicals.

» ToxCast has data on over 1,800 chemicals from a broad range of sources including industrial
and consumer products, food additives, and potentially "green” chemicals that could be safer
alternatives to existing chemicals.

» ToxCast screens chemicals in over 700 high-throughput assays that cover a range of high-

Downloadable Computational Toxicology Data

EPA’s computational toxicology research efforts evaluate the potential health effects of thousands of chemicals. The process of
evaluating potential health effects invalves generating data that investigates the potential harm, or hazard of a chemical, the
degree of exposure to chemicals as well as the unique chemical characteristics.

As part of EPA’s commitment to share data, all of the computational toxicology data is publicly available for anyone to access and
use.

High-throughput Screening Data

EPA researchers use rapid chemical screening (called high-throughput screening assays) to limit the number of laboratory animal
tests while quickly and efficiently testing thousands of chemicals for potential health effects.

« ToxCast Data: High-throughput screening data on thousands of chemicals.

Rapid Exposure and Dose Data

EPA researchers develop and use rapid exposure estimates to predict potential exposure for thousands of chemicals.

« High-throughput toxicokinetics data: It is important to link the external dose of a chemical to an internal blood or tissue

concantration thic nrnrace ic rallad tnvicakinatice FPA recaarchare maeacira tha critical factare that datarmine tha dictrihntinn

- Office of Research and Development
National Center for Computational Toxicology
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wEPA . .
s RECENT Cheminformatics Developments

Agency

« We are building a new cheminformatics architecture
« PUBLIC dashboard gives access to “curated chemistry”
« Focus on integrating EPA and external resources

« Aggregating and curating data, visualization elements and
“services” to underpin other efforts
- QSAR
« Read-across
« Non-targeted screening

- Office of Research and Development
National Center for Computational Toxicology



<EPA Introducing Our Latest Dashboard

United States
Environmental Protection

https://[comptox.epa.gov

2 United States
\vl" invirr_inmi—:.nt_al Protection Home Advanced Search
gency

g %« >720,000 chemicals
%MDJ « >Assembling data since 2002

CompTox Dashboard

‘ bisphend| Q

Bisphenal

Bisphenal A

Bisphenol A (BPA)

BISPHENOL A ANHYDRIDE
Bisphenol A bis(2-hydroxyethyljether

Bisphenol A bis(2-hydroxyethyl ether) diacrylate
Bisphenol A bis(2-hydroxyethyl ether) dimethacrylate
Bisphenol A bis(2-hydroxy-3-methacryloxypropyl) ether

Bisphenaol A bis(2-hydroxy-3-methacryloyloxypropyl ether) Help
%

- Office of Research and Development
National Center for Computational Toxicology



SEPA Bisphenol A

Environmental Protection
Agency

s Y United £ 5 -
\'I"EPA Envir al Protection Home Search CompTox Dashboard Q Options ~
Agency

Submit Comment Share - Copy ~
Bisphenol A
80057 | DTXSID7020182
€ Searched by Approved Name: Found 1 result for 'bisphenol A'.
B - Q-
Intrinsic Properties
Molecular Formula: C15H1602 Q, Find All Chemicals || Iy
H5C CH;
Average Mass: 228.291 g/mol L&}
Monoisotopic Mass: 228115030 g/mol L&}
Structural Identifiers
HO OH
Record Information
I Chemical Properties External Links Synonyms Product Composition ToxCast in Vitro Data Exposure Analytical PubChem Comments I
— About Contact s ACTOR = DSSTox Privacy Accessibility Help -

- Office of Research and Development
National Center for Computational Toxicology



SEPA  Physicochemical Properties

Environmental Protection
Agency

s Y United £ 5 -
\'I"EPA Envir al Protection Home Search CompTox Dashboard Q Options ~
Agency

Submit Comment Share - Copy ~
External Links Synonyms Product Composition ToxCast in Vitro Data Exposure Analytical PubChem Comments
Summa
M Download as: = CSV | Excel SDF

Octancl-Water
Eir;'g;}” o Average Median Range Average Median Result

Property (Exp.) (Exp.) (Exp.) (Pred.) (Pred.) Range (Pred.) Unit
Water Solubility Octanol-Water Partition Coefficient 3.38 (2) 343 343 342 (2) 242 320 to 3.64 .
Melting Point (LogP)

B . Water Solubility 5.26e-04 (1) 5.26e-04 526e-04 2.22e-03(2) 2.22e-03 7.56e-04 to mol/L

Beiling Point 2.686.03
Vapor Pressure Melting Point 155 (7) 156 15310158 138 (2) 138 13210 144 °C
Soil Adsorption Boiling Point 200 (1) 200 200 349 (2) 349 334 to 364 °C
Coefficient

Vapor Pressure - - - 7.06e-08 (1) 7.06e-08 - mmHg
QT TR REIT Soil Adsorption Coefiicient - - - 292 (2) 202 274t03.10 -
Coefficent

Octanol-Air Partition Coefiicent - - - 8.39 (1) 8.39 - -
Atmospheric
Hydroxylation Rate Atmospheric Hydroxylation Rate - - - -10.4 (1) -10.4 - -
Biodegradation Half Biodegradation Half Life - - - 151 (1) 151 - days
Life Bioaccumulation Factor - - - 173 (1) 173 - -
Bioaccumulation Bioconcentration Factor 1.64 (1) 1.64 82.0(3) 820 1.38t0 173 -

About Contact s ACTOR = DSSTox Privacy Accessibility Help -

- Office of Research and Development
National Center for Computational Toxicology
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wEPA . .
s e EUNCTLIONAlI Use and Composition

Agency

s United State -
\'l" EPA ig&ncy Home Search CompTox Dashboard Q

Submit Comment Share - Copy ~

Chemical Properties External Links Synonyms I Product Compesition I ToxCast in Vitro Data Exposure Analytical PubChem Comments

Product Composition

Product Percent Composition | Manufacturer

BISPHENOL-A (BPA) 100% GENERAL ELECTRIC COMPANY
EPOXY PASTE PIGMENTS, 3402-3408 <100%PPM SYSTEM THREE RESINS
ISOPROPYLIDENEDIPHENOL, 99+%, 23965-8 99%+ ALDRICH CHEMICAL CO
BISPHENOL A (RESIN GRADE) (43106) 97.8% SHELL OIL COMPANY
4,4-ISOPROPYLIDENEDIPHENOL, 97%, 13302-7 97% ALDRICH CHEMICAL CO
ICO-PATCH EPOXY RESIN HARDENER, PART B  80% INTERNATIONAL COATINGS CO
ADHESIVE-SCOTCH-WELD (R) 2216 B GRAY 72% 3M COMPANY

EFOCAST HARDENER 946, FFC 5000 45% CIBA-GEIGY CORP

EFPOLITE 1350 HANDENER 35-50 HEXCEL CORF, RESINS GROUP
EL-CHEM NO 200 PRIMER FARTB 32.5% ELECTRO CHEMICAL ENGINEERING &

— About Contact s ACTOR = DSSTox Privacy Accessibility Help -

- Office of Research and Development
National Center for Computational Toxicology
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Dashboard: External Links
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Chemical Properties Extemal Links SYNONYMms Product Composition ToxCast in Vitro Data

General

(2) EPA Substance Registry...
nst NIST Chemistry Webbook
< Household Products Dat...
&) PubChem
1 Chemspider
(%) CPCat
# DrugBank
s HWMDE
W Wikipedia
Q _MSDS Lookup
Q ToxPlanet

€, ChemHat. Hazands and ...

Toxicology

12 ACToR

= DregPortal

M ccris

(2 Chem\iew

@co

“® eChemPortal

12) EDSP Dashboand

B Gene-Tox

Bl HsDB

12) ToxCast Drashboard 2

B8 Lacthied

B8 Intemational Towicity Esti ..

Office of Research and Development
National Center for Computational Toxicology

Publications

B8 Towdine

¥ Environmental Health P...
O NIEHS

I Mational Toxicology Prog...
& Google Books

& Google Scholar

& Google Patents

B PubMed

Exposure Anahtical PubChem Comments

Analytical Prediction

Q Mational Environmental ... oo Chemicalize

& R3C Analytical Abstracts @ Proton NMR Prediction
@ Carbon-13 MMR Prediction
@ 20 NMR HSQC/HMBC ...

@ ChemRTP Predictor

External Prediction
Integration

Take Advantage of

Online Resources
and Stop Rework!

11



wEPA

External Integrations: Chemicalize

Environmental Protection
Agency

1) chemicalize.org™

va  Chem Search Wb Search  Document s

Properties Viewer izpags

# X | Properies viewer

2| ChemGurator Nams to Structurs
3 |0 Fast, semi-avtomatc cresbon of Marusn Braries & e rowsing ofchemisiry i Do you Know haw chemicaize org converts chemical names Inko siruchures? Mest
== documans. Try Hnaw! ChamAxar's Name fo Siructure!

Manage cHioUIBNs = | = OpENAN == ClsseAl  Layout Cusiom =

Moleculs + + x [] Bementsl Anatysia 17 o=
- Formula: CyHyg0z
oH 500D RrMALE: C15H1502
Camposition. C (7332%). H
lape compositon: C (78 32
Mass: 223 2363
Exact mass: 223 115029756

N ISOSECINC PO

H,C oH,
g L B
oH
Neamea and identifiars LA
COMMON names: £ 4-Bsphanal A dEnemyiigropans, DEDNENG-A, bisgnanal A, d
sopropydnedighandl, UCar bisghendl HP, Esphanal A disodum Sat, tighend A, 150
¢ pognax 33
weymnEnyT)progan-2-yijanend
‘Smilles: CC{C){C1=Co=C{O)C
InChi: 15/C15H 1602
INChi kay: ISSACLAS DY SN
CA S T00-3340, 5-05-7, 137885531, 27350-50-0, 28405-52-3, FA05-05-5
0.1
g s
Orbitsl Bectronegativity T+ ox

Polatzabity 17 e om

Moletular polarizatity: 26.59

T

Office of Research and Development
National Center for Computational Toxicology

[

] * Calculating 2307 24

Document to Structure

Many f=3iur=s on i websiie were Dust using Document 1o Siructure's fex mining

capaniies. Leam mare!

H,C

Aboul&legd  Stayiniouch o

Ingtant JChem
@ Craate, expiore and share chamical and nar-chamical data in kocal and ramaie

daiabases, on your desiiop. Try fnow!

-5.46 ;10.39
OH

CH,
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External Integrations: Mollnstincts

‘Q;ChemRTp Chemical Real-Time Predictor for Extensive Chemical Properties

Absolute Entropy of Ideal Gas at 298.15K and 1bar 129.0611 cal/mol/K 43;','—
Acentric Factor 0.922278 | dimensionless {:}
Critical Compressibility Factor 0.271771 dimensionless -

Critical Pressure 29.303 bar {:}
Critical Temperature 890.3134 | K {:}
Critical Volume 6.8654e-4 | m3/mol {:}
Enthalpy of Formation for Ideal Gas at 298.15K -48.6730  kecal/mol {:}
Liquid Molar Volume at 298.15K 2.00952-4  m3/mal Q:}
Malecular Weight 228.2863 | g/mol -

Met Standard State Enthalpy of Combustion at 298.15K 786.142  kecal/mol -

Normal Boiling Point 653.6313 K ©
Melting Point 446.0177 | K ©
Refractive Index 6036 | dimensionless {:}
Standard State Absolute Entropy at 298.15K and 1bar 75.2883 | cal/mol/K {:}
Standard State Enthalpy of Formation at 298.15K and 1bar -88.3085 | kcal/mol {:}
Magnetic Susceptibility 49.2036 | ppm ©

Office of Research and Development
National Center for Computational Toxicology

13



<EPA

United States

Environmental Protection

Agency

External Integrations: NMRDB.org

Molfile or SMILES

Paste or drop a molfile or SMILES

Fl
Draw a chemical structure to predict
Ched x| [>d 2] [DIG]X] (Wl
CEEEANEEEEEEA

HO™ OH

HEBRRCRRNE

Calculate spectrum

>

JSME Molecular Editor by Peter Ertl and Bruno Bienfait PJ

Draw a chemical structure and click on
"Calculate spectrum®.

You may also DRAG / DROP a molfile
|

You will get an interactive NMR
spectrum.

Office of Research and Development
National Center for Computational Toxicology

Chemical structure with hydrogen exploded

O-—""H

NMRshiftDB predicted chemical shifts

Atom|D Chemical shift -

127.18

o

127.18

127.18

127.18

30.63414

30.83414

41.01838

11478164

ra |

114 78164

fl=|=|=o|r|&a o=

Wt

144 ToAES

Spectrum to superimpose

Drop or paste a JCamp file

clear 13C

| 13C NMR spectra

Download 13C jdx

200 150

100 50

14



SEPA Developing “NCCT Models”

Environmental Protection
Agency

* Interest in physicochemical properties to include in exposure
modeling, augmented with ToxCast HTS in vitro data etc.

« Our approach to modeling:
— Obtain high quality training sets
— Apply appropriate modeling approaches
— Validate performance of models
— Define the applicability domain and limitations of the models
— Use models to predict properties across our full datasets

« Work has been initiated using available physicochemical data

- Office of Research and Development
National Center for Computational Toxicology



wEPA PHYSPROP Data: Available from:

United States

Environmental Protection — Witp://esc.syrres.com/interkow/EpiSuiteData.htm

EPI Suite Data
The downloaded files are provided in "zip" format ... the downloaded file must be "un-zipped" with

comnon iy pogans sih 2 Wiz « Water solubility

Basic Instructions:
@z e « Melting Point

WSKOWWIN Program Methodology & Validation Documents (includes - .
Training & Validation datasets) - Download file is- WSKOWWIN_Datasets zip (120 KE) ° BOl I | ng POl nt

Click here to download WSKOWWIN_Datasets.zip

WATERNT (Water Solubility Fragment) Program Methodology & d LOgP (OCtanOI'Water partlthn COGﬁlClent)
Xglﬁ;ﬁt?;ﬁ;};:n%zgt:l !;I‘IZ?F!L(I;?.‘; ;;raininu & Validation datasets) - Download ] ]
| « Atmospheric Hydroxylation Rate
« LogBCF (Bioconcentration Factor)
 Biodegradation Half-life
« Ready biodegradability

Click here to download WaterFragmentDataFiles.zip

MPBPWIN (Melting Pt. Boiling Pt, Vapor Pressure) Program Test Sets -
Download file is: MP-BP-VP-TestSets.zip (1983 KB)

Click here to download MP-BP-VP-TestSets.zip

BCFBAF Excel spreadsheets of BCF and kM data used in training &

) e Rt Se ey T e i mulile BCE « Henry's Law Constant
Click here to download Data_for_BCFBAF.zip . Fish Biotransformation Half-life
(*'E?EK‘L‘””E.%%HDM";_N“”‘%‘L « LogKOA (Octanol/Air Partition Coefficient)
Click here to download HENRYWIN_Data_EPL.zip o Log KOC (SOlI Adsorp’[ion Coefﬁcient)

« Vapor Pressure

- Office of Research and Development
National Center for Computational Toxicology



SEPA  Check and Curate Public Data

Environmental Protection
Agency

 Public data should always be checked and curated
prior to modeling. This dataset was no different.

» The data files have FOUR representations of a
chemical, plus the property value.

soF Molecule #oi Mol Block S Smiles S CAS 5 MNAME D Kow

-ISI5- 035141018452ZD

4 2 0 0 0 0O O 0 0 0533 VZ00O0
2.4687 = 0.0000 O u]
2.4587 -0.3128 0.0000 C o]
1.7500 -1.32352 0.0000 H u]

O

3.1833 -1.323:2 0.0000 H a e
2 1 2 0 0 0 0
2z 1 0o 0 0 0
4 2 1 0 0 0 o 0=C 000050-00-0 FORMALDEHYDE 0.35
M END
> «<CARS> (000050-00-0)

000050-00-0 H H

[ e s I )

>  «NRME> (000050-00-0)
FORMALDEHYDE

> «Fow» (000050-00-0)
2.500000000000000e-001

- Office of Research and Development
National Center for Computational Toxicology
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Check and Curate Public Data

 Public data should always be checked and curated
prior to modeling. This dataset was no different.

[ ages [5cas § NawE T Smies MT)H [ romm '] W | L [ T
& O~
ch\ CHa C\Ha "\‘ CagOy s 03000215 L 16U0000A00N0 | 2260A00400400 BOD3A0300400
<7 H3C —n /" ~—0OH
N 1000056-93-9 BENZYL TRIMETHYL AMMONIUM CHLORIDE R X "o
H3aC cl 3
3 \_@ CHa/\© e
e CHS -‘:? nnnnnn WeTTe D20OTE- £TE ACD Nmﬁfﬂww mlmm m:_l&;?m
HsC g Hac/\Nr— ch}_‘oﬂ
\;—-N ,\CHs 000083-05-3 TETRAETHYL AMMONILM IODIDE ( \j 0\ o
I CHS - Ealgl; 04778 D052 AHYDROKYPROPON
s HsC i CHs . S e o
g 4 = 2 “OH
[ we N/ .
I;:*\\ e e r N\j ‘\\ - Wy OI0R4TT DAAETC ACD
J Br  CHs
HsC CHs CHs
|@nema¢ [5 cas [ e . -
Covalent Halogens ) Identical Chemicals
. —C MO g .“:i,
Hat | .
e e, HO OH
\u'uj;:_ iaaaddaes FTRISHTDRONTMETHIL IRCPAE }Q
HaC \CHJ | .HO CH3.
eSe Mismatches
ﬁ:\ booamse0  fooRTisone-au 0RO _() \”_5‘;4 <
- Office of Research and Development o O ; 18
National Center for Computational Toxicology TN s e . I
/ ey,
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« Our curation process
— Decide on the “chemical”’ by checking levels of consistency
— We did NOT validate each measured property value

— Perform initial analysis manually to understand how to clean the
data (chemical structure and ID)

— Automate the process (and test iteratively)
— Process all datasets using final method

- Office of Research and Development
National Center for Computational Toxicology



SEPA KNIME Workflow

United States

meerearesion— t) Eygluate the Dataset

Check consistency of nams

with ACDLAbS
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T e =
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N Drganize and save new structure
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- Office of Research and Development
National Center for Computational Toxicology



wEPA LogP dataset: 15,809 structures

United States
Environmental Protection

Agency

« CAS Checksum: 12163 valid, 3646 invalid (>23%)
e 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%)

- Office of Research and Development
National Center for Computational Toxicology



SEPA  Curation to QSAR Ready Files

Environmental Protection

Agency
Property Initial file Curated Data Curated QSAR ready
AOP 818 818 745

BCF 685 618 608
BioHC 175 151 150
Biowin 1265 1196 1171

BP 5890 5591 5436
HL 1829 1758 1711
KM 631 548 541

KOA 308 277 270

LogP 15809 I—IA-S*H—DI 14041

MP 10051 9120 8656
PC 788 750 735

VP 3037 2840 2716
WF 5764 5076 4836
WS 2348 2046 2010

- Office of Research and Development
National Center for Computational Toxicology



SEPA Following the 5 OECD Principles*

Environmental Protection
Agency

Principle

Description

1) A defined endpoint

Any physicochemical, biological or
environmental effect that can be measured and
therefore modelled.

2) An unambiguous algorithm

Ensure transparency in the description of the
model algorithm.

3) A defined domain of applicability

Define limitations in terms of the types of
chemical structures, physicochemical properties
and mechanisms of action for which the models
can generate reliable predictions.

4) Appropriate measures of
goodness-of-fit, robustness and
predictivity

a)  The internal fitting performance of a model

b) the predictivity of a model, determined by
using an appropriate external test set.

5) Mechanistic interpretation, if
possible

Mechanistic associations between the
descriptors used in a model and the endpoint
being predicted.

- Office of Research and Development
National Center for Computational Toxicology

http://www.oecd.org/chemicalsafety/risk-assessment/37849783.pdf
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LogP model
T

12 T T T

LogP Model: Weighted kNN Model,

9 descriptors

Predicted LogP

*  Training set
*  Testset

4000

b 3000

B 2500

Observed LogP

Weighted 5-nearest neighbors
9 Descriptors

Training set: 10531 chemicals
Test set: 3510 chemicals

- Office of Research and Development
National Center for Computational Toxicology

LogP data

3500

2000

1500

1000

500 -

-Training set

-Test sef

5fold CV: Q2=0.85,RMSE=0.69
Fitting: R2=0.86,RMSE=0.67
Test: R2=0.86,RMSE=0.78



SEPA NCCT Models

United States

s \Nhat you would report in a paper

5-fold CV (75%) |  Training (75%) Test (25%)

RMSE RMSE RMSE

BCF 10 0.84 0.55 465 0.85 053 161 083 0.64
BP 13 0.93 22.46 4077 0.93 22.06 1358 0.93 22.08
LogP 9 0.85 0.69 10531 0.86 0.67 3510 0.86 0.78
MP 15 0.72 51.8 6486 0.74 50.27 2167 0.73 52.72
VP 12 091 1.08 2034 091 108 679 0.92 1

WS 11  0.87 0.81 3158 0.8/ 0.82 1066 0.86 0.86

HL 9 0.84 1.96 441 084 191 150 085 1.82

- Office of Research and Development
National Center for Computational Toxicology



SEPA Communicating Transparency

United States

werIn Models to Users of an App

« Too often predicted values just give “numbers”
« Users have no real understanding of model performance

« There are good examples though! ACD/llab, T.E.S.T, OCHEM
___ACDilLab i OCHEM

lllllll

Eadagty: vagh (1 = B34 OCHEM predictor - results

yriry
e
st . e e
st
e
“eea | W T W sotngnone __v|iAscending
-
. é_"éll_\ —
eental Values for i
" » oo o " ..A,J-I\c“ logPaw (ALogPS 3.0) = 1.1 Log unit + 0.77 (ASNN-STDEV = 0.15, estimated RMSE = 0.39)
e W e 3, S i A - | T 7
e S -_;.—:r' o -f—.‘_f_‘: '\_‘r‘_‘f-_ Agquecus Solubility (ALegPS 3.0) = 1.6 -leg(mel/L) £ 1.41 (ASNN-STDEV = 0.16, estimated RMSE = 0.72) [l=31=0]
"—';F A = - » wlili
Al =i sl tearab "
™ Hich
ocF
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EPA What about our Property Data?

Environmental Protection

Agency
Chemical Properties Extemal Links Synonyms Product Composition ToxCast in Vitro Data Exposure Analytical PubChem Comments

summary Download as: | c=v | Ewel | SDF

Cetanokater Partition

Coeflicient (LegF) Average Median Range Average Median

Vier Solubity Property (Exp.) (Exp.) (Exp.) (Pred.) (Pred.) Range (Pred.) Result Unit
Cctanol-Water Partition Coefficient 3.38 (2) 3.43 3.43 3.42 (2) 3.42 3.20to 3.64 -

Melting Point (LogP)

Bailing Point Water Solubility 5.26e-04(1) 526e04 £.26e-04 2.22e-03 (2) 2.22e03 7.56e-04 to 3.68e-  mollL

03

Vapor Pressure Melting Point 155 (7) 156 153t0 158 138 (2) 138 132 to 144 °C

Seil Adsomption Coeficient Boiling Point 200 (1) 200 200 349 (2) 349 334 to 364 °C

Octanol-Air Partition “apor Pressure - - - 7.06e-08 (1) 7.06e-08 - mmHg

Coeflicent Soil Adsorption Coefficient - - - 2.92(2) 292 27410310 -

Atmospheric Hydroxylation Octanol-Air Partition Coefficent - - - 8.39 (1) 8.39 - -

Rate Atmospheric Hydroxylation Rate - - - 10.4 (1) 0.4 - -

Biodegradation Half Life Biodegradation Half Life - - - 15.1 (1) 151 = days

Binaccumulation Factor Bioaccumulation Factor - - - 173 (1) 173 - -
Bioconcentration Factor 164 (1) 164 164 82.0 (3) 82.0 13810 173 -

Bioconcentration Factor

- Office of Research and Development 27
National Center for Computational Toxicology



EPA Data Downloads

Environmental Protection

Agency
5
Hmmary |Dc}wnlnad as:  csv | Excel  SODF |
E‘“if";; ?ﬁtfr PF?I”“’”” # SelectiDeselect All _
- * DctanolWater Partition Median
Prope ient (LogP Exp.
\Water Solubility perty E“"fmt“'erf '-:'i?;-f (Exp.)
Octanol-Water Partition ™ **&=" =cLbiy 3.43
Melting Point (LogP) % Meiling Point
: + Boiling Point
Boiling Point Water Solubility # \/apor Pressure 5 26e-0
+ Soil Adsomption Coefficient
Yapor Pressune Melting Poin L C'I:’[Ell'lﬂ-l—:‘-‘-.ir.F'El.l't'rtiE-I'I Cu:-l.:—fﬁnc—nt 156
+ Atmosphenc Hydroxylation Rate
Soil Adsomption Coefiicient Boiling Point ¥ Biodegradation Half Life 200
\apor Pressure # Bicaccumulation Factor i
Cictancl-Air Partition P ¥ Bioconcentration Factor
Coeflicent Soil Adsorption Coeffici Download -
Atmospheric Hydroxylation Octanol-Air Partition Coefficent - -
Riate heric Hydroxylation Rate - -

- Office of Research and Development 28
National Center for Computational Toxicology



EPA Data Download: Excel

Environmental Protection

Agency
Al - ‘ﬁ Property
A B C D E F G H

1 Property |Aueragei£:p.] Median (Exp.) Range (Exp.] Average (Pred.) Median (Pred.) Range (Pred.) Result Unit
2 |Octanol-Water Partition Coefficient (LogP) .3.38 (2] 343 3.43 342 (2) 342 320to 364 -

3 |Water Solubility 5.26e-04 (1) 5.26E-04 5.26E-04 2.22e-03 (2) 2 22E-03 7.56e-04 to 3.68e-03 mol/L
4 |Melting Point 155 (7) 156 153 to 158 138 (2) 138 132 to 144 C

5 |Boiling Point 200 (1) 200 200 349 (2) 349 334 to 364 C

& |Vapor Pressure - - - 7.06e-08 (1) 7 .0RE-08 - mmHg
7 |Soil Adsorption Coefficient - - - 292(2) 292 274to03.10 -

& |Octanol-Air Partition Coefficent - - - 8.39(1) 8.39 - -

9 |Atmospheric Hydroxylation Rate - - - -10.4 (1) -10.4 - -
10 |Bicdegradation Half Life - - - 15.111) i5.1 - days
11 |Bioaccumulation Factor - - - 173 (1) 173 - -
12 |Bioconcentration Factor 1.64 (1) 164 164 B2.0(3) 82 1.38to 173 -

3
14

- Office of Research and Development 29
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EPA

United States
Environmental Protection
Agency

Data Download: SDF

Office of Research and Development
National Center for Computational Toxicology

A ACD/ChemFolder: Database Window - [CAUSERSVAWILLIOA\... | = || & |[=23)

Database View Record Search Lists Plates Options ACD/Labs
Help

L (o] SEB 14 M 0,

Tile  Tahle Default with Uzer Data | Screen Form 1

3

-

H,C_ CH,

HO OH

DTXSID: DIXSID7020182
CAS.RBN: 80-05-7
PREFERRED.NAME: Bisphencl B
TUPAC.HNAME: 4,4'-(Propane-2,2-diyl)diphencl
MOLECULAR. FORMULA: C15H1602
AVERRGE.MRSS: 228.291
SMILES: CC{C) (C1l=CC=C({0)C=C1l)Cl=CC=C({Q)C=C
INCHI.KEY: IISBACLAFKSPIT-UHFFFACYSA-N
LOGE.AVERLGE .EXP: 3.3754999599999937
LOGP.MEDIZN.EXP: 3.431
LOGP.RENGE.EXP: 3.431
LOGP.AVERAGE.PRED: 3.42239
LOGE.MEDIAN.PRED: 3.42239
LOGP.RENGE.PRED: 3.20478to3.64
LOGP.RESULT.UNIT: -
WSCL.AVERAGE.EXE: 0.000525654
WSCOL.MEDIAN.EXP: 0.000525654
WSOL.BRANGE.EXP: 0.000525654
WSCL.AVERAGE.PRED: 0.0022158555
I 1 A1 B

1-ChemSketch

Last Updated: 21/08/2016 10:42

>
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“EPA Access to Experimental Data

Environmental Protection

Agency
Average Median Range
Property (Exp.) (Exp.) (Exp.)
Cctanol-Water Partition Coefficient 3.38 (2) 3.43 3.43
(LogP)
Water Solubility 5.26e04 (1) 5.26e04 5 26e-04
Melting Point I 155 (7} 156 153 to 158
Boiling Point I Melting Point I
% Average Median Range

Experimental 155 (7) 156 153 to 158
Predicted 138 (2) 138 132 to 144

Download as:  c=v | Ewel | SDF

Experimental

Source Result
PhysPropNCCT 153 °C
Jean-Claude Bradley Open Melting Point Dataset 153 °C
Jean-Claude Bradley Open Melting Point Dataszet 156 °C
TCl 186 °C
Merck Millipore 156 °C
Alfa Aesar 156 °C

- Office of Research and Development
National Center for Computational Toxicology
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A _Predictions for >720,000 Chemicals
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gency

« NCCT_Model predictions were built on curated
training sets

 All chemicals in DSSTox, accessed via the
CompTox Dashboard, were pushed through all
predictive models

e Predicted data made available, with detailed
MODEL REPORTS

- Office of Research and Development 32
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<EPA

United States
Environmental Protection
Agency

Source
EPISUITE

MCCT

Model Performance
with full QMRF

Nearest Neighbors
from Training Set

Predicted

Home  Advanced Search

Bisphenol A
80-05-7 | DTXSID7020182

Predicted Data

Result
132 °C

144 °C

NCCT Models: Melting Point

Model Results

Predicted value: 144 °C

Global applicability domain: Inside @
Local applicability domain index: 0.91 @
Confidence level: 0.65 @

HsC CHy
HO OH

Calculation Details

Mot Available

| MCCT Model Report I

Calculation Result
for a chemical

Model Performance

S

Measured: 153
Predicted: 144

Measured: 132
Predicted: 133

5-fold CV (75%) Training (75%) Test (25%)
RMSE R2 RMSE R2 RMSE
0.72 51.8 074 50.3 073 52.7
Nearest Neighbors from the Training Set
P o
we o |
M S Mo 2 -
~ A () Jo¥e
_ Zr1a O £
’ o e e e .
i .
Bisphenol A 4 4"-Propane-1, 1-diyldiphenol phencl, 4 4-butylidenebis- Bisphenol B mesc-Hexestrol

Measured: 137
Predicted: 142

Weighted KNN model

QMRF

Measured: 121
Predicted: 140

Measured: 187
Predicted: 157




SEA QMRF Reports

Environmental Protection

Agency
11 B JRC
/Lh [(Q)SAR Model Reporting Format Inventory ]
L hncion EUROPEAN COMMISSION
Log in Register
Home -"| |"- Search documents | |"- Search structures |

All published QMRF documents (109) are available for download and can be searched either through free text queries or by several predefined

fields.
All substances, available in the QMRF Database, can be searched by exact or similar structure.

What is QMRF Database?
Do you need to register to use the QMRF Database?
Please register only iIf you wish to submit 3 QMRF. Registration is not necessary if you only wish to search the database and access information
on QMRFs.
Help
How to create an QMRF Document?

« log in into QMRF Database and use the New document tab;
« by OMRF editor : once started, it will create shortcut on your desktop and can be started later even offline.

Most recent QMRF documents

# QMRF2 © Title & Last updated &  View pownload &
1 050-54-55-501  BIOVIA toxicity prediction model - Ames Mutagenicity 2016-6-17 14:58 ,O ) oDH =@
2 051-54-55-5072 BIOWTA toxicitv nrediction model — rat oral 1 DEQ 2016-6-17 14:C8 D L | E =] [ -

- Office of Research and Development 34
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SEPA Prediction Details and QMRF Report

Environmental Protection
Agency

Model Results

Predicted value: 144 °C

. . . : | Applicability domain using the leverage approach. All training set space considersd. More
Global applicability domain: Inside @ details in OMRE

Local applicability domain index: 0.91 v

c O nﬁ d ence IEIVEI: I} 65 ﬂ E QMRF_NCCT_MP_08212016 - Adobe Acrobat Pro

File Edit View Window Help

= e =

J@Create' ‘@D@|@@@@@@)@

*
Customize ~ ‘ |Z|

8 [1]r0| O | (=) @ | [ Tools | Fill & Sign |

Comment

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

OMRF Tifle:MP: Melting point prediction
e from the NCCT Models Suite.

~—

W Printing Dare:May 4, 2016

qUMRLE

|1.QSAR identifier

1.1.QSAR identifier (title):
MP: Melting point 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 physicochemical properties and environmental fate of organic

chemicals

] »

T T

- Office of Research and Development
National Center for Computational Toxicology
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EPA EPATES.T

E;:';ES“"'"“'”““‘”“ https://www.epa.gov/chemical-research/toxicity-estimation-software-tool-test

EPA f 3 B ZE Tiéng Viét |
7
’ s Environmental Protection Agency

Learn the Issues Science & Technology Laws & Regulations About EPA

Related Topics: Safer Chemicals Research Contact Us  Share

Toxicity Estimation Software Tool (TEST)

On this page:

QSAR Methodologies

« What's New in Version 4.27
« Prior Version History

» System Reguirements

« Installation Instructions

» Publications

s Get Email Alerts

The Toxicity Estimation Software Tool (TEST) was developed to allow users to easily Ask a Technical Expert
estimate the toxicity of chemicals using Quantitative Structure Activity Relationships

{QSARs) methodologies. QSARs are mathematical models used to predict measures of Got a question about our research
toxicity from the physical characteristics of the structure of chemicals (known as model? Want to give us feedback?

molecular descriptors). Simple QSAR models calculate the toxicity of chemicals using a

Contact a technical expert about TEST.

s20]

Q,

simnle linear function of molecular descrintars:

Office of Research and Development
National Center for Computational Toxicology
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wEPA

Physical properties in TEST

Environmental Protection
Agency

Endpoint

Definition

Normal boiling point

Temperature (°C) at which a chemical boils at
atmospheric pressure

Density

Density (g/cms3) for chemicals which have a normal
boiling point greater than 25°C

Flash point

The lowest temperature (°C) at which it can
vaporize to form an ignitable mixture in air

Thermal conductivity

The property of a material (mW/mK) reflecting its
ability to conduct heat

- Office of Research and Development
National Center for Computational Toxicology
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wEPA

measees - PRysical properties in TEST, cont.
Endpoint Definition
A measure of the resistance of a fluid to flow (cP)
Viscosity defined as the proportionality constant between

shear rate and shear stress

A property of the surface of a liquid (dyn/cm) that

Surface tension . .
allows it to resist an external force

The amount of a chemical (mg/L) that will dissolve

Water solubility In liquid water to form a homogeneous solution

- Office of Research and Development 38
National Center for Computational Toxicology



* A test set of predictions already performed
 This initial set of data already avallable
1,000 chemicals done, 720,000 to go...

CictanolWNater Partition
Coefficient (LogP)

Yapor Pressure

| “iscosity |
Water Solubility

=0il Adsomtion Coeffiicient

New Properties | Pers

Oectanol-Air Partiticn
from T.E.S.T Flash Point Coefficent
Melting Point Atmosphernic Hydroxylation
Rate

Boiling Point
Biodegradation Half Life

| Surface Tension

Bicaccumulation Factor
Office of Research and Develo 2o
- National Center for Computationl Themnal Conductivity

Bioconcentration Factor

VEA Test set of predictions available...

39



SEPA EPA T.ES.T

E;:';ES“"'"“'”““‘”“ https://www.epa.gov/chemical-research/toxicity-estimation-software-tool-test

Fa Espafiol | iz Efele | i EiEe | Tiéngviee | @2
" EPA s Environmental Protection Agency

Learn the Issues Science & Technology Laws & Regulations About EPA Search EPA.gov Q

Related Topics: Safer Chemicals Research Contact Us  Share

Toxicity Estimation Software Tool (TEST)

On this page:

- s e Voo .27 From physicochemical property
s — endpoints to toxicity endpoints
: i;;sbtﬁiclI:;|(c)::slr15truct|0|15

= Get Email Alerts

The Toxicity Estimation Software Tool (TEST) was developed to allow users to easily Ask a Technical Expert
estimate the toxicity of chemicals using Quantitative Structure Activity Relationships

{QSARs) methodologies. QSARs are mathematical models used to predict measures of Got a question about our research
toxicity from the physical characteristics of the structure of chemicals (known as model? Want to give us feedback?

molecular descriptors). Simple QSAR models calculate the toxicity of chemicals using a Contact a technical expert about TEST.

simnle linear function of molecular descrintars:

- Office of Research and Development 40
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SEPA Toxicity Endpoints in TEST

Environmental Protection
Agency

Endpoint

Definition

96 hour fathead
minnow LC,

Concentration in mg/L that causes 50% of fathead
minnow to die after 96 hours

48 hour Daphnia
magna LCg,

Concentration in mg/L that causes 50% of Daphnia
magna to die after 48 hours

48 hour
T. pyriformis 1GCg,

Concentration in mg/L that causes 50% growth
inhibition to T. pyriformis after 48 hours

Oral rat LD

Amount of chemical in mg/kg body weight that
causes 50% of rats to die after oral ingestion

- Office of Research and Development
National Center for Computational Toxicology
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SEPA Endpoints in TEST, cont.

Environmental Protection
Agency

Endpoint Definition

Bioaccumulation Ratio of the chemical concentration in fish as a result

factor of absorption via the respiratory surface to that in
water at steady state

Developmental Whether or not a chemical causes developmental

toxicity toxicity effects to humans or animals

Ames mutagenicity | A compound is positive for mutagenicity if it induces
revertant colony growth in any strain of Salmonella
typhimurium

- Office of Research and Development 42
National Center for Computational Toxicology



SEPA  For T.E.S.T >800 Descriptors used

Environmental Protection
Agency

 Estate values and E-state counts
 Constitutional descriptors

« Topological descriptors

« Walk and path counts

« Connectivity

 Information content

e 2d autocorrelation

« Burden eigenvalue

« Molecular property (such as Kow)
« Kappa

« Hydrogen bond acceptor/donor counts
« Molecular distance edge

« Molecular fragment counts

- Office of Research and Development 43
National Center for Computational Toxicology



United States
Environmental Protection
Agency

“EPA  Full transparency for each prediction

Toxicity prediction results for 333-41-5 for Hierarchical clustering method

Prediction results
Experimental value
Endpoint CAS: 333-41-5 | Predicted value® | Prediction interval
Source: ECOTOX
Fathead minnow LCsq (96 trd -LoglmolL) 4.81 5.39 454 = Tox = 6,24
Fathead minnow LCsq (96 he) g/ 4.70 1.23 0.17 = Tox = 8.71

*Mote: the test chernical was present in the external test set,

Cluster model predictions and statistics

Chermatl e ™ ey | | o [ [ Mot 12
1296 Descriptors 6.010+ 1.136 0793 |0.733(10] ==
1300 Descriptors 5458 £ 1312 0.729 0.645 | 111 Modelfit results
1301 Descriptors 5136+ 1.168 0.747 |0.718 | 204
1302 Descriptors 4922+ 1,182 0.774 |0.751 | 641
Cluster models with wiolated constraints Parameter - Value

Endpoint  |Fathead minnow LCsp (96 hr) 2
Cluster Model| r* | of |# chemicals Message > e g
1131 0.510|0.57a |10 Rrnaw constraint not met 3
1209 0799 10.574 | 11 Fragment constraint not met qz 0.733 %
1247 0,919 |0.647| 20 Fragment constraint not met #ehemicals 101 &
1264 0869|0731 |22 Fragment constraint not met Model Model # 1286
1288 0.675|0.555 |24 Fragment constraint not met

Descriptor walues for test chernical

1 2 3 4 ] G 7T =] e o 11

Experimental toxicity

- Office of Research and Development 44
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Agency

« Curation manuscript presently going through
clearance — all data and models to be made
available as Open Data

«“Real-time prediction” using NCCT_Models:
single or list-based calculations (SDF/Excel)

« Access to data via APl/web services
«Complete T.E.S.T. physchem predictions
e Integrate environmental fate and toxicity



SEPA  Work in Progress: Environmental

Environmental Protection

Agency

I t I t d I . . t

Summa =
v Predicted Hazards = Summary = Radial Plot T

Toxicity
Eie Adsorption 16. Soil Mobility Class 1. Air Persistence Class

. . 15. Soil Mobility Class 2. Water Persistence Class

Bioaccumulation

[E2stian 14. Daphnia Toxicity Concern 3. Soil Persistence Class
Organ Toxicity

13. Daphnia Toxicity Concern 4. Sediment Persistence Class

12. Fish Toxicity Concern - 5. BCF Class =
11. Fish Toxicity Concern 6. BCF Class
10. Algal Toxicity Concern 7. BCF Class
9. BAF Class 8. BAF Class
. Persistence Bioaccumulation . Ecotox Soil Mobility
No. Category Model Name
1 Air Persistence Class EPISUITE_Fugacity 3 air @
2 Water Persistence Class EPISUITE_Fugacity 3 water @
3 Soil Persistence Class EPISUITE_Fugacity 3 soil @
4 Sediment Persistence Class ,'EP\SU\TEfFugacilyjﬁsedimem i}

b/results?exact=1&list_abbreviation=0PPINERTS&mass=0&search=Auramine+hydrochloride&single_component=0#hazard city w2 DSSTox Privacy Accessibility Help

- Office of Research and Development 46
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EPA  Work in Progress: Analog

United States
Environmental Protectio

Identification and Similarity Search

D Ry s Q-
Intrinsic Properties
Molecular Formula: C15H11NO2 Q Find All Chemicals || I
0
/ \ " Average Mass: 237257996 g/mol L
3
— Monoisotopic Mass: 237.078979 g/mal L
7\ " |
Structural Identifiers
— 0
Record Information
Chemical Properties Extemal Links Synonyms Product Composition ToxCast in VVitro Data Analytical Toxicity “alues Similar Molecules
Exposurs PubChem Comments
Found 12 Similar Molecules
Searched with a similarity threshold of 0.6
T, ’LIH o L i ! ™ |
ull J] 1 I‘l = A CHy My
e e RV NS S "
. " o “? E\[ - l‘\;f l = l = O‘G
204N LY b
T ' tHy O
1-Amino-2-methylanthrag...  [1,1-Bianthracene]-9,9.1...  Anthraguincne, 1,5-diam... 9.10-Anthracenedicne, 1... 9.10-Anthracenedicne, 1...
Similarity Index: 1.00 Similarity Index: 0.75 Similarity Index: 0.74 Similarity Index: 0.68 Similarity Index: 0.67
Previous Mext

Office of Research and Development
National Center for Computational Toxicology
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« The CompTox dashboard is an entry point for
curated physchem data and the resulting
NCCT_Models (>720k chemicals)

e Inclusion of properties from other EPA prediction
modules (i.e. T.E.S.T, Is under way)

 Full performance statistics available for all models

* The dashboard will become a data dissemination
hub for experimental and predicted data as well as
direct access to various types of prediction models

- Office of Research and Development
National Center for Computational Toxicology
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