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Two Years of Development for the

CompTox Chemistry Dashboard

 The Chemistry Dashboard went online on
April 15t 2016

* Initial concept was as an integration hub for
NCCT chemistry data

 Two years later, with 10k users a month, it
IS fulfilling the promise with an underlying
architecture for integrating CompTox data

 Hazard and Exposure data to fill data gaps



The CompTox Chemistry Dashboard

 Apublicly accessible website delivering access:

~760,000 chemicals with related property data

Experimental and predicted physicochemical property data
Experimental Human and Ecological hazard 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

Real time prediction of physchem and toxicity endpoints



CompTox Chemistry Dashboard SEPA

https://comptox.epa.gov/dashboard e o
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Detailed Chemical Pages SEPA

Protection

Chemistry Dashboard | EPAHFR Submit Comment | | Copy= | | Aav | Aa | Aaa

1,2-Propylene glycol s

o97-55-6 | DTXSID0021206

i@ Searched by DSSTox_Substance_|d: Found 1 result for '0TXSID0021 206"

Q W B - Q-

Wikipedia

Propylene glycal (IURAC name: propane-1,2-digl) is 3 synthetic organic compound with the chamical formula
C3IHZ0Z It iz 3 viscouws colorless liquid which is neary odorless but possesses & faintly sweet taste. Chemically i#
0 H is classed as a diol and is miscible with a broad range of solvents, inciuding water, acetone, and chloroform. It is

produced on a large scale and is primarily used in the production of polymers, but also sees use in food. . Read
more
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The Executive Summary (NEW SEPA
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Advanced Search Batch Search i Downloads
Che m |Stry Dashboard Submit Comment Share ~ Copy = Aavw | A3 | Aaa
i -
Executive Summary
Quantitative Risk Assessment Values
@ Mo IRIS values
@ PPRTV values available
@ EPARSL values available '
@ Minimum RfD: 5.0 mg/kg-day (subchronic, PPRTV (CRNL), oral, 8) (1
@ Minimum RfC: 0.028 mg/m3 (subchronic, RAIS, inhalation, T
@ VIVE POD ne culated
Quantitative Hazard Values L\\:
@ Minimum oral POD: 1.2e+3 mg/kg-day (developmental, COSMOS, oral, 3) & . .
@ Noinhala v Regional Screening
§ Lowest Observed Bioaclivity Equivalent Level: NR1H4
Class THQ Value
Cancer Information
screening level (residential Soil) (mg/kg-day) THQ=1 1300000
screening level (residential Soil) (mgfkg-day) THQ=01 130000
screening level (industrial soil) (mg/kg-day) THO=1 16000000
Reproductive Toxicology screening level (indusirial soil) (mg/kg-day) THQ=01 1600000
MR ductive toxicity PODs available &
9 Sproductive Toxicity s svallable screening level (tap water) (ug/L) THQ=1 400000
Chronic Toxicology . -
@ 125 Chronic toxicity PODs available [ screening level (tap water) (ug/L) THO=0.1 40000
Subchronic Toxicology GIABS (mg/kg-day) - 1
@ 28 Subchronic toxicity PODs available =
ABS (mg/kg-day) - 01
Developmental Toxicology - i -
@ 5 Developmental toxicity PODs available (21 risk-based SSL (mg/m3) THQ=1 81
Acute Toxicology risk-based S5L (mg/im3) THQ=01 81
@ 63 Acute toxicity PODs available
RfDo {mg/kg-day) - 20 o




Home Advanced Search Batch Search i Downloads

Chemistry Dashboard
é Mo volatility concern
) Bicdegradation predictions are available &'
) ECF predictions are available Iy
& Vapor Pressure predictions are available [Ey L\\:

» Exposure
@ Exposure Estimates have been predicted using the SEEM modeling methodology

« AOP Information

§ AOP Links: 13, 18, 33, 36, 43, 58, 59, 60, 61, 68, 103, 104, 107, 124, 126, 150, 153, 163, 164, 175, 177,
187, 193, 200

« Other Notes
QN ) :
@ 4 Air quality values available.
§ 18 Occupational exposure values available. [Ey

Point-of-Departure Plots
Oral POD Inhalation POD

o NOE
hrt-trm NOEL

ubchr LOEL
hr NOEL

ubchr WOEL
jog chr NOEL
& ratdev NOEL
#  mouse dev NOEL
® hs r dev NOEL
-
-
-
r T T T T T 1 r T T T T T 1
-4 2 1] 2 4 [} 8 -4 -2 1] 2 4 [} ]
Iog(POD mgkgiday) log{POD mgim3]
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The Executive Summary (NEW

Home Advanced Search Batch Search Lisis

Downloads

United States
Erreircnmientsl Protection
Agancy

Chemistry Dashboard

Submit Comment Share ~ Copy = Lz w | Az

L (]

-
© ToxCast Data % O Assay Details
ACS0 (uM): 0.16
] Ein St “" Scaled top: 1.41 @
g dina binding Assay Name: NVS_MNR_hFXR_Antagonist
H nudear receatar Assay Description: 716
244G e Gene Symbol: NR1H4
B T Organism: human
Tissue: MA
224 Assay Format Type: biochemical
Biological Process Target: receptor binding
Detection Technology: TR-FRET
2ol Analysis Direction: posifive
. Intended Target Family: nuclear receptor
Description: Data from the assay component
MVS_MR_hFXR_Antagonist was analyzed info 1 assay endpoint. This
1.8 assay endpoint, MVS_NR_hFXR_Antagonist, was analyzed in the
positive fitting direction relative to DMSO as the negative control and
baseline of activity. Using a type of binding reporter, loss-of-signal
164 activity can be used to understand changes in the binding as they relate
to the gene NR1H4. Furthermore, this assay endpeint can be referred to
as a primary readout, because the performed assay has only produced
1 assay endpoint. To generalize the intended target to other relatable
4 targeis, this assay endpoint is annotated fo the ‘nuclear receptor
intended target family, where the subfamily is 'non-steroidal’
124
ACS0 (M)
10 T ——Trr — T — T — T r T ———Tm
0.000 0.001 001 1 1 1 100 100
AED & .
Discover. Connect. Ask. .




Home

Chemistry Dashboard

LogP: Octanol-Water
Water Solubility
Density

Flash Point

Melting Point

Boiling Peint
Surface Tension
Thermal Conductivity
Vapor Pressure
Viscosity

LegKea: Octanol-Air
Henry's Law

Index of Refraction
Molar Refractivity

Molar Volume

Download as: TSV =

Property

LogP: Cctanol-Water
Water Solubility
Density

Flash Paint

Melting Point

BEoiling Point
Surface Tension
Thermal Conductivity
Vapaor Pressure
Viscosity

LogKoa: Octancl-Air
Henry's Law

Index of Refraction
Molar Refractivity
Molar Volume

Polarizability

Advanced Search

Batch Search Lisis

Excel - SDF =
Average
Experimental Predicted
-0.920 (1) -0.8983 (5)
13.1 (1) 126 (4)
- 1.02(2)
- 88.8 (2)
-60.0 (6) -30.6 (4)
187 (6) 180 (5)
- 355 (2)
- 185 (1)
1.29e-01 (1) 1.918-01 (4)
- 12.6 (1)
- 674 (1)

6.02e-08 (1)
143 (1)
19.0 (1)
734(1)

7.52 (1)

Properties, Fate and Transport

Downloads

Median

Experimental Predicted

% -0.966

1.2

-60.0 =293

187

2.05e-01

Submit Comment

Experimental
-0.920
13.1

-60.0
187 1o 188

Share ~

Range
Predicted
-1.34 10 -0.750
43210236
1.01fo 1.04
70.4fo 107
-42 410 -2186
155 to 200
33.110 38.0

5.37e-02 to 2.95e-01

United States
Erreircnmientsl Protection
Agancy

Copy = Aaw | A3 A3 -

Unit

dynfem
W m*K)
mmHg

=

atm-m3/mole

cm*3
cm*3

A3




Properties, Fate and Transport

 When we don’t have experimental data we

predict It...

Property

Soil Adsorp. Coeff.
Atmos. Hydroxylation Rate

Eiodeg. Hali-Life

Average
Experimental Predicted
2.29 (1) 1.94 {Z)
1.20e-11 (1) 1.30e-11 (1)
4.28 (1)

Fish Biotrans. Half-Life {Km)

g.30e-02 (1)

Bioaccumulation Factor

Bioconcentration Factor

&.96e-01 (1)

2 13 (5)




Model Performance Detalls

United States
Erreircnmientsl Protection
Agancy

tes

tates
mental Protection
¥

Chemistry Dashboard pav | ha | Aaa
OPERA Models: Fish Biotrans. Half-Life (Km)

Home Advanced Search Baich Search Lisis Predictions Downloads

1,2-Propylene glycol

|5 Save PDF
57-556 | DTXSID0021206
Model Results IModel Performance
Predicted value: § 30e-02 days
O H Global applicability domain: 0
Local applicability domain index: 023 @ Q 1| A a
Confidence level: 0.71@ '
3 Weighted KNN model
QMRF
5-fold CV (75%) Training (75%) Test (25%)
Q2 RMSE R2 RMSE R2 RMSE
0.33 0.49 0.32 0.5 0.73 0.62
[% Nearest Neighbors from the Training Set
3 ™ OH
HO HsC
CH, \ CH;
H3C OH / \ HN
H,yC
CH HO § Br CHy  CH,
3 OH
fert-Butyl alcohol Pentaerythritol dibremide 2.2 4-Trimefthyl-1,3-pentanedicl N-Methylaniline o-Cresol

Measured: 7.41e-02
Predicted: 7.66e-02

Measured: 3.98:-02
Predicted: 5.44e-02

Measured: 4.57e-02
Predicted: 5.13e-02

Measured: 1.32e-01
Predicted: 1.50e-01

Measured: 3.02e-01
Predicted: 2.42e-01



OPERA: OPEN Data and OPEN Mode

Mansouri et al. J Cheminform (2018) 10:10 - . .
https://doi.org/10.1186/s13321-018-0263-1 ® Journal of Cheminformatics

RESEARCH ARTICLE Open Access

OPERA models for predicting @
physicochemical properties and environmental
fate endpoints

Kamel Mansouri'#*"®, Chris M. Grulke', Richard S. Judson' and Antony J. Williams'
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Access to Chemical Hazard Data

™ United States
\"’ Environmental Protection Home Advanced Search Batch Search
A N

Chemistry Dashboard | EPAHFR

Lists

Predictions

Downloads

Agency

Submit Comment Copy - Ao Az Ad -
Chemical Properties Env. FateTransport Hazard ADME (Beta) Exposure Bioassays Similar Compounds Related Subsiances Synonyms Literature Links Comments
Exposure Limit
Download table as: | TSV el Hurman Eco
Lethality Effect Lewvel
Risk
Point of Depariure " o Assessment ) Study Exposure )
Priority Type Subtype Class @\"alues Units Type Route Species Subsource  Source
Touicity Walue
rs
g MOEL Cardiowa... subchronic 50000 mg'kg-day subchronic arzl rat Walleet PPRTV (...
g MOEL Endocrine subchronic 50000 mg'kg-day subchronic arzl rat Walleet .. PPRTV (.
2 LOEL Hematal. .. subchronic 2500.0 mg'kg-day subchronic arzl rat Vallzet PPRTV (.
g LOEL Hepatic subchronic 25000 mg'kg-day subchronic orzl rat Valleet . PPRTW (.
g MOEL Immune rmnnunot. .. 50000 mg'kg-day subchronic orzl rat Valleet . PPRTW (.
g MOEL Renal subchronic 50000 mg'kg-day subchronic arzl rat Walleet PPRTV (..
g LOEL Systemic subchronic 25000 mg'kg-day subchronic arzl rat Walleet .. PPRTV (.
2 MOEL Hematal. .. subchronic 15000 mg'kg-day subchronic arzl rabbit Vallzet PPRTV (...
g MOEL Systemic subchronic 15000 mg'kg-day subchronic orzl rabbit Valleet . PPRTV |...

United States
Erreircnmientsl Protection

12




In Vitro Bioassay Screening

ToxCast and Tox21

Protection

United States
Erreircnmientsl Protection
Agancy

Chemistry Dashboard | EPAHFR submit Gomment || Gopy= || se~ [ED Aca
Chemical Properties Env. FateTransport Hazard ADME (Beta) Exposure Bioaszays Similar Compounds Related Subsiances Synonyms Litersture Links Comments
Chemical Activity Summary ﬂ

PubChem @ ToxCast Data [}@ i) ASSEI‘;." Details
N ACS0 [uM}: 016 & -
26= ) s
@ — — Scaled top: 1.41 |
; - Assay Name: MWVE_MR_hFAR_Antagonist
24+ 3-' e Assay Description: 718
3 nuclear receplar Gene Symbol: MR1H4
23 cell cyce Organism: hurnan
besciground measurement Tissue: NA
a0 Assay Format Type: biochemical
=7 Biclogical Process Target: receptor binding
Detection Technology: TR-FRET
1.6 Analysis Direction: positive
Intended Target Family: nucsar receptor
16 Description: Data from the assay component
MWE_MR_hFXR_Antagonist was analyzed imto
14 o 1 assay endpeint. This assay endpaint,
MNWE_MR_hFXR_Antagonist, was analyzed in
1 the positve fitting directon refative to OME0 as
=7 the negative cortrol and baseline of activity.
ACED (ul) Using a type of binding reporter, loss-of-signa
1-5— T T T T LI T T T TTTI1IT T T T TTITIT T T T T T T T T r1omm ac,j-.-iqrcaw:aJsect-:ur'derEtar'dcnangas"|
b Lot b b ! o 1w 1aca the binding as they relate to the gene MR 1H4. -
Download as: | TSV Excal | Show | |nactve Background
Assay Name Assa... €W SegA.. ADP Link AOPEve.. EHitCal. €97T... Scale.. €%... log... € Target Family
F Y

13




Sources of Exposure to Chemicals

Product & Use Categories

Chemical VWeight Fraction

Chemical Functional Use

Bioassays Similar Compounds Related Substances Synonyms Literature

Product & Use Categories (PUCs) ﬂ

Eml-:l-:l States

FrEroin
Agency

Link

5

mental Protection

Comments

Monitoring Data

Exposure Predictions

Production Volume

Categorization type Number of Unique Products .
PUC 758

PUC 208

PUC 17

PUC 107

PUC 107

PUC 101

PUC 101

PUC 20

PUC ]

14



Batch Searches SEPA

Erreircnmientsl Protection
Agancy

Batch Search@

Step One Step Two Step Step Step Five Step Six

%
Step Three: Select Download Data or Display Chemicals

Pleasze enter one identifier per line

Select Input Type(s) Enter Identifiers to Search (searches should be limited to <1000 identifiers)
Chemical HMame
4 CASRN € i 1445-75-5
50-00-0
InChikey €9 ) Skelston €9 107-06-2
DSSTox Substance 1D €D 57.12.5
MS-Ready Formulale) ﬂ 7550-45-0
Exact Formulaie) € 78-01-6
Monoisctopic Mass 121-82-4
10E-05-4
7803-51-2 -
122-68-7 y:

Dizplay Al Chemicals Download Chemical Data

15



Batch Search

Intrinsic And Predicted Properties
Molecular Formula €)
Average Mass €9
Monoisotopic Mass
¢/ OPERA Model Pradictions €)
¢/ TEST Model Predictions €9

Metadata
Curation Level Details €)
Data Sources €)
| Assay Hit Count )
“| Include links to ACToR reports - SLOW! (BETA) €9
# NHANES/Predicted Exposure €
“| Include ToxVal Data Availability €)
Number of PubMed Articles €

i

4

IRIS
PPRTV
PubChem Data Sources

)

4

16



OPERA and TEST In Batch

Home Advanced Search

United States

Agency

Baich Search Lisis Predictions Downloads
Chemistry Dashboard sav | he | has
Step One Step Two Step Step Step Five Step Six -
@ @ hre our @ 9

Step Five: Choose Data Fields to Download

Select Qutput Format
Exce v
Customize Results

Select All
Select All In Lists

Ir;-tri-n;i:;And Predicted Properties

Molecular Formula €)

Average Mass €)
IMonoisotopic Mass

OPERA Model Predictions 0 .
TEST Model Predictions @ |

Metadata

OPERA Model Predictions €9
TEST Model Predictions 0

ITN ANTIBIOTIC L

Erreircnmientsl Protection

| L"Chdl | jmd ~f Clllnq;tl

OPERA is a suite of property predictions from the National Center for
Computational Toxicology at the US Environmental Protection Agency.
OPERA was dernived from curated data (An automated curation procedure

for addressing chemical errors and inconsistencies in public datasets used
in @5AR modelling).

MassBank.EU Gollection: Special Uases N —
Mational Environmental Methods Index
Mational-Scale Air Toxics A t

-

17
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D E

ks |k |k |k | | | | e | e | =
mﬁgmmwmmpmm_ugmm‘ﬂmm#wm—u

A B C
INPUT lFGI.IH[.‘r_B"l' DTXSID
1445-75-6 CAS-RN  DTXSID5024051
50-00-0 CAS-RN  DTXSID7020637
107-06-2 CAS-RN  DTXSID6020435
57-12-5 CAS-EN  DTXSIDBE023991
7550-45-0 CAS-EMN  DTXSIDB042476
79-01-6 CAS-EN  DTXSID0021383
121-824 CAS-RN  DTXSID9024142
108-054 CAS-RN  DTXSID3021431
7803-51-2 CAS-RN  DTXSID2021147
122-66-7 CAS-RN  DTXSID7020710
101-77-9  CAS-RN  DTXSIDe022422
14017-34-6 CAS-RN  DTXSIDI0161250
75-44-5 CAS-RN  DTXSID0024260
621-64-7 CAS-EMN  DTXSIDB021032
75-09-2 CAS-EN  DTXSID0020863
100414 CAS-RN  DTXSID3020596
7440-28-0 CAS-EMN  DTXSID2036035
108-88-3 CAS-RN  DTXSID7021360
111444 CAS-RN  DTXSID9020168
7440-42-3 CAS-EMN  DTXSID3023922
7440-291 CAS-EN  DTXSIDBe043800

PREFERRED_NAME EXPOCASTEXPOCASTNHANES

Diisopropyl methylpho!2.09e-08
Formaldehyde " 32e-06
1,2-Dichloroethane 4 9e-06
Cyanide -
Titanium tetrachloride -

Trichloroethylene F7.27e-06
Cyclonite 6.72e-08
Vinyl acetate 8. 3e-05
Phosphine

1,2-Diphenylhydrazine 1 A9e-07
4 4 Methylenedianilinet.08e-06
Selenium difluonide -
Phosgene

M- N|trusud|prupylarn|m¢1 hoe-07

Dichloromethane 2.022-06
Ethylbenzene 5.32e-05
Thallium -

Toluene "8.61e-05

Bis(2-chloroethyl) ethe? 82e-07
Boron -
Thorium -

Y
Y
Y

< =<' << <" | €< << |

Erreircnmientsl Protection

TOXVAL_C

< < << <<€ <<=

< < < << << <<



Families of chemicals
Polyaromatic Hydrocarbons

n
\-’ EPA | Protection Home Advanced Search Batch Search Lists Predictions Downloads

Chem|8try DaShboard Submit Comment Share Copy ~ Aaw | Aa | Aaa

f Sy -

Representative Component O

Representative Component QO

Representative Component o Representative Component '

NH X

/ | P QQQQ

N
Indole Naphthalene Ouino%e Chrysene
120-72-9 91-20-3 91-22-5 2168-01-9
\,
Representative Component o Representative Component @) Representative Component @) Representative Component @)

)
(L OO" ®

2,3-Benzofluorens Benzo(e)pyrene Acenaphthylene Anthracene
243174 192-97-2 208-96-8 120-12-7

19



Not all chemicals are “structures”

e UVCBs are chemical substances of
unknown or variable composition, complex

reaction products and biological materials

— Surfactants (C11-14 linear alkyl sulfonates)

— Reaction mass of p-t-butylphenyldiphenyl phosphate
and bis(p-t-butylphenyl)phenyl phosphate and
triphenyl phosphate

— Almond Ol

20



“Markush Structures”

https://en.wikipedia.org/wiki/Markush_structure

CH;

HsC

Xylenes
1330-20-7

CHy

Methylnaphthalene
1321-04-4

Alkyl

(C10-C16) Alkylbenzenesulfonic acid
Ga584-22-5

HO—520

CH;

HyC

Sodium xylenesulfonate
1300-72-7

United States
Erreircnmientsl Protection
Agancy

QVW“-

n-Maonyiphenol
25154-52-3

Diizononyl phihalate
28553-12-0

21



United States
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Enumeration of Markush

 Markush structures can be enumerated
Into chemical families

\-’ EPA En ental Protection Home  Advanced Search Batch Search Lists Predictions Downloads

Agency

Chemistry Dashboard

Markush Child
a « ( I\ Cl
C Cl
2,2' 3,355 -Hexachlorobiphenyl
35694-04-3
Markush Child
2,2' 3,44 5'-Hexachlorobiphenyl

35065-28-2

Markush Child

Markush Child

od

2,3 44" 5-Pentachlorobiphenyl
31508-00-6

Markush Child

2,2 3,5 6-Pentachlorobiphenyl
38379-99-6

Markush Child

Markush Child

e

3,344 5-Pentachlorobiphenyl
57465-28-8

Markush Child

2,2 3 5'-tetrachlorobiphenyl
41464-39-5

Markush Child

L3

Submit Comment

Markush Child

g

2,2 4.4'5 5'Hexachlorobiphenyl
35065-27-1

Markush Child

2,245 5-Pentochlorobiphenyl
37680-73-2

Markush Child

Share~ Copy ~ Az* | A3 | Maa

Markush Child

=2

223,445 5'-Heptachlorobiphenyl
35065-29-3

Markush Child

Cl Cl
\ A\
!\ !
C cl

2,2' 5 5-Tetrachlorobiphenyl
35693-99-3

Markiish Child (@] -

22



From Dashboard to Prioritization

o Can we bring data together to prioritize risk?

— Integrated dashboard data can be used to rank order and
prioritize risk

 Internal application in development to use
scoring to prioritize risk — uses combination
of avallable experimental data and new
assessment methods (NAMS)

23



Potential Data Sources

In Vivo Human Hazard.:

Mammalian toxicity studies — guideline-like, use POD
System-specific in vivo data (Cancer, developmental)
Models (QSAR) to predict POD and organ-specific
effects

Genotoxicity

In vitro-derived endocrine disruption and neurotoxicity
models

In Vivo Eco Hazard
e Aguatic in vivo studies — POD

Models (QSAR) of POD

24



Potential Data Sources

Human Exposure

e Data on production volume and releases

o Quantitative biomonitoring data

* Predictions of oral and inhalation exposure

Eco Exposure
e Biomonitoring data
 Predictions of water concentrations

Physchem
e Persistence and Bioaccumulation models (OPERA)

itpct/doLog/10.1188/51 1 @ Journal of Cheminformatics

OPERA models for predicting
physicochemical properties and environmental
fate endpoints



Scoring approaches

e For each chemical, each domain receives a score of
1 (Low), 2 (Moderate), or 3 (High) concern

e Hazard score = maximum of human and eco
hazard scores

e EXposure score = maximum of human and eco
exposure scores

 Total score = hazard score + exposure score +
physchem score

 If no data is available for a domain, it is given the
“missing data score”, currently 1 (Low)

e Scoring can include or exclude NAM

26



Implemented Scoring Methods

/Method 1

* Maximum score from human and
eco hazard: 1 -3

* Maximum score from human and
eco exposure: 1 -3

* Maximum score from persistence/
bioaccumulation (P/B): 1 -3

* No NAM

* Add hazard, exposure, and P/B

» Categorical bins

* High: 7-9

 Moderate: 5-6
eLow: 34

/Method 2: NAM Equal\

* Same as Method 1 except NAM is
incorporated with equal weighting
in all domains

* Add hazard, exposure, and P/B

» Categorical bins

e High: 7-9
* Moderate: 5-6
*Low: 3-4

Method 3: NAM Deferen'a\

o /

United States
Erreircnmientsl Protection
Agency

» Same as Method 1 except human
hazard NAM is incorporated in the
absence of traditional in vivo
studies

* In other domains, NAM is given
equal weight.

* Add hazard, exposure, and P/B

 Categorical bins

* High: 7-9
* Moderate: 5-6
*Low: 3-4

/

ﬂ/lethod 4: Sum of Scor&

* Sum all components (incl. NAM)
from human and eco hazard
* Sum all components (incl. NAM)
from human and eco exposure
* Sum all components (incl. NAM)
from persistence/ bioaccumulation
* Add hazard, exposure, and P/B
» Categorical bins
* High: >30
* Medium: 10-30

K eLow: £10 /

Method 5: H/BER*

* Ratio of the minimum effect level
from in vivo toxicity studies or the
guantitative human hazard NAM
data divided by the maximum oral
exposure

» Categorical bins

* High: £10%
e Medium: 104 - 106
* Low: 2106

*Hazard/Bioactivity
Exposure Ratio

/

27



Overall Scoring Page

Cutoffs Domain Help

Physchem Prioritization

Overall Prioritization

Human Hazard Prioritization

Show 25 || entres
D5STox 1D CASRN Name
DTX5ID124356  1234-36-7  Namel
DTX5ID124357  1234-36-8  Name2
DTX5ID124358  1234-56-9  Name3
DTX51D124359  1234-56-10 Named
DTX51D124360  1234-36-11 Names
DTX5ID124361  1234-36-12  Nameb
DTXS5ID124362  1234-36-13 Name/
DTX5ID124363  1234-56-14 Name§
DTX5ID124364  1234-36-15  Name3
DTXSID124365  1234-56-16 Namell
DTX5ID124366  1234-36-17 Namell

Eco Hazard Prioritization

[=2]

n

Data Coverage Summary

Method

1 score

Distribution Graphs

Method 1 bin

Moderate
(ExeHzeHzh)

Moderate
(PbExeHzeHzh)

Moderate
(ExeHzeHzh)

Moderate
(ExeHzeHzh)

Moderate
(PbExeHzeHzh)

Moderate
(ExeHzeHzh)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

hMadarata

Human Exposure Prioritization

Search:

Method 2 bin

Moderate
(ExeHzeHzh)

High
(PbExeHzeHzh)

Moderate
(ExeHzeHzh)

Moderate
(ExeHzeHzh)

Moderate
(PbExeHzeHzh)

Moderate
(ExeHzeHzh)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

Madarata

Eco Exposure Prioritization

Method 3 bin

Moderate
(ExeHzeHzh)

High
(PbExeHzeHzh)

Moderate
(ExeHzeHzh)

Moderate
(ExeHzeHzh)

Moderate
(PbExeHzeHzh)

Moderate
(ExeHzeHzh)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

hndarata

Method

4 score

25

24

41

13

20

35

21

16

26

23

17

United States
Erreircnmientsl Protection
Agancy

Method 4 bin

Moderate
(ExeHzeHzh)

Moderate
(PbExeHzeHzh)

High (ExeHzeHzh)

Moderate
(ExeHzeHzh)

Moderate
(PbExeHzeHzh)

High (ExeHzeHzh)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

Moderate
(PbExeHze)

hMadarata
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Fraction of chemicals in each bin

United States
Erreircnmientsl Protection
Agancy

General NAM Equal NAM Differential Sum of Scores H/BER

Mod (108 Mad (54) {90) Mad (109, Low (72)

Set 1 Low (44) Low (36) Low (37) Low (39)

(344)

Mod (57)

High (19 High (224 High (217 High (196 High (83)

(222/344)

Low (238) Lo (269)
Set 2 Mod (360) Mad (379)
(867) Mod (430) Mod (390)
High (199) ioh (282) igh (263) High (208)
(233/867)
- High Pre-Priority Moderate Pre-Priority Low Pre-Priority
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Work In Progress

 Present work in development
— Real time OPERA predictions — TEST predictions done
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Real-Time Predictions

United States
Erreircnmientsl Protection
Agancy

100%

]

00

woo = 0 I

[

Br

Upr

Chral

Select properties to predict

TEST. B}

* Toxicological

+_

properties

L4

L

L

96 hour fathead minnow LC50
48 hour D. magna LC50

48 hour T. pyriformis 1GC50
Oral rat LD30
Bioaccumulstion factor
Developmental toxcity

Ames mutagenicity

Estrogen Receptor RBA
Estrogen Receptor Binding

7 Physical properties + —

Ld

L

L

Marmal boiling point
Melting point

Flash paint

\apor pressure
Density

Surface tension
Thermal conductivity
Viscosity

Water solubility
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Real-Time Predictions

United States

Agency

Property

96 hour fathead minnow LC50

48 hour 0. magna LC50

48 hour T. pyriformis 1GC50

Oral rat LDS0

Bioaccumulation factor

Developmental toxicity
Ames mutagenicity

Estrogen Receptor RBA

Estrogen Receptor Binding

Experimental

Consensus

4477 -Log10{maol/L)
5.954 mg/L

-Log10{mal/L)
mag/L

[AF RS
[T
[e= B w's]

e

4,063 -Logl0{mol/L)
18.039 mg/L

1.758 -Logl0(mol/kg)
3640950 mag,kg

1.797 Logl10
62.700

false

false

Hierarchical clustering

4195 -Log10(maol/L)
13.288 mg/L

3.877 -Log10(mol/L)
27.677 mg/L

3731 -Logl0{malsL)
38668 mg/L

1.882 -Logl10({mol/kg)
2172.756 ma/kg

2.202 Logl0
159.310

false
false

-3.078 Loglo
8.255710™

true

Prediction
Single model

3.994 -Log10(mol/L)
21.110 mg/L

4039 -Log10{mol/L)
19.026 ma/L

1.287 Logl10
18.346

false

-3.720 Loglo
1,907+10

true

Group contribution

3478 -Logl10{mol/L)
69.224 mg/L

4.084 -Logl0{mol/L)
17.173 mg/L

3,386 -Logl1Q{mal/L)
85610 mg/L

1.181 Logl10
15,157

false

Mearest neighbor

6.238 -Log10(mol/L)
0.120 mg/L

5.593 -Log10(mal/L)
0.532 mg/L

5,070 -Log10{mol/L)
1.773 mg/L

1.533 -Logl10{mol/kg)
5101.245 mag/kg

2.520 Log10
330.834

true
false

-2.42T7 Logld
0.004

true
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Real-Time Predictions

Predicted Water solubility at 25°C for OC(C=1C=CC=CC1)COCCCCC from Consensus method

Prediction results

Endpoint Experimental value | Predicted value
Water solubility at 253°C -Logl0(molL) 246
Water solubility at 25°C mg L 72326

Individual Predictions
Predicted value
Method ~Log10(mol/L)
Hierarchical clustering 242
Group contribution 232
Nearest neighbor 264

Predictions for the test chemical and for the most similar chemicals

L@ Prediction results {colors defined in table below)
5.0

MAE = 0.34

=
un

United States
Erreircnmientsl Protection
Agancy

*
[=]

Chemicals

MAE~*

w
un

Entire set

<
Lh
oo

Similarity coeffictent =035 | 0.34

Pred. Water solubility at 25°C -Log10{mol/L)
m ra w
(=] L [=]

H
il

5 2.0 2.5 3.0 35 4.0 4.5 5.0
Exp. Water solubility at 25°C -Logl0{mol/L)

*Mean absolute error in -Log10{molTL)

Similarity | Experimental value |Predicted value
Lt Structure |- ficient| -LoglO(molL) |-Logl0(mol/L)
0C(C=1C=CC=CC1)ICOCCCCC | ~mm, [ NA > 16
(test chemical) .\ﬁ.l
104-40-5 B T 0.68 430 4.60
1219-38-1 7 T 0.67 422 426




Work In Progress

— Structure/substructure/similarity search
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AADashboard

atrazine

o r\\\\/w
[]
%
9‘
R’

Show

Search result [T

Isatopically Labelec

Prototype Development

:

AEE v ob 400
H TEST.ED
C
N Exact
® Substruct
o ubstructure
Search result m Show [ Isotopically Labeled () Charged [ Salts or Mixtures
N NHz NH;
B NN NTN L N NN
<’ N Ay ] N'~N HN—( N FUN
_ 1L = HC N CHy
H:N- N HiC™ N L oL
N - N NEI NH>
1 0.62 0.57 57 0.57 0.53
Cl
A NN
N™>'N U
¢l A N’i | Br "N Br
%.5 0.5
i on
N=N NN
oty gy, HIC A b CHs
H
0.42 0.42 0.42 042 o4 04
. o OH Hepgy " s
s NN NN NN NN
H":-QH“, N u‘c“' HD,N l—NmN,oH HCoy *I-\ *-uxm ”’GEH”! "ia QHC,H‘ HL&“ N @j’“
0.4 0.4 0.4 0.4 0.4
. HzCF N NEN NH2 o CHy
~ A Y N »=NHz N N™N NTN NN
HsC N . ) e o
i el BNTNTC et et o a
0.38 0.38 0.38 0.38 0.38 0.38

JPERA

Sort

C

N
1

Search

Select properties to predict

Similarity #

—~

-

N

N
U

0.

wn
W

United States
Erreircnmientsl Protection
Agancy

e Ak

NZ S
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Prototype Development

atrazine

oo v AL v e b N
[]
A
9‘
*R1
D00A000 | &

Search result B Show [ Isotopically Labeled [ CI

OH  OH

J\\C Hal

& g

HO = OH
CHs CHs

Elements per page 50
https://comptox.epa.gov/dashboard/DTXSID7020182

United States
Erreircnmientsl Protection
Agancy

300

Select properties to predict

TEST.(D

Search

OPERA

Exact

[ = o B o

Substructure

Similarity

w

* Melecular Formula

-

Molecular Weight

Input formula (e.g. C6 HE):
Br

C15H1602

H3C CHs

HO OH



Work In Progress

— Merging in other NCCT dashboard capabillities
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HO OH

Synonyms.

oPCat, Chemical and Product Categories

Voo arm brmre L4 i = b n Chasseal Use

Ao | aseasn |[WABERY|| o Dtocary | @ Dowscsa || 4 1eip

Crmmeat: BIFHENDL A
CASRN: 80-05-T

Export Product Data

Hicga

Seamce Devcripeen &
Contuner Use

Feerponai Care Product

Bisphenol A

80067 | DTXSOTHR0ANE

Earlier Dashboard Applicatio

AC Tkt Outs SebLn &

e inchaded & ey

203 B8 e patesamarny

Clnes of Chensest Categery 3

08

7t Dt Bets sl

Agency

SEPA iCSS ToxCast Dashboard

L —

B 040 manin et

® ir ey
. Wi

 ranedng

® sateris

caied Top of the Cure

L

L

[E00 Fre.

ZEPA
United States
Erreircnmientsl Protection

EDSP21 Dashboard

Lindsching Mauplion Scotenng IFrogrm for the e Cantury

srw nmancn o cramican o et 1o crogram 7 eearen deessoud T [ rcrre Do

e e
Clamoa 15 e BSCHRE 13 T STICH 0 01 Pk

Dnrter B N sttecty

ar Tosting i e 340 sy it

Toxtast Data Use Conalderations.
& Thm Beriny o B 8 KRS SRRy S5 P PSS M [ o R Ty Y UL SN Btnams Thans iy LR 1N Rk e 8 ERaTes e BB § A ML haA RRtme
Careta e ) i) e T8 a8 ERT O Foreet
+ irsawation of TorCant s 1 #pkctes I ST ver T 21,5021 e B I Aol e e

R e cirtrunly 50 ooty s evceies ool Lastity i cdrmrancs

il i e Foibin
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Work Iin Progress

— Web-services for community consumption
e TEST predictions already available
e Chemical Resolver service
 Embeddable widgets
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« The CompTox Chemistry Dashboard provides access

to data for ~760,000 chemicals
« Multiple prediction models available for data gap
filling
— OPERA models and TEST models — PhysChem and Tox endpoints

— Models based on in vitro data — classification models
— Generalized Read-Across development in progress

* Real time prediction models rollout has started

* Web services available for some physchem and
toxicity endpoints
e 2 years development as a CompTox Integration Hub
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