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Use Information:

Consumer Products. This project included a survey of the products
s well a8 chemical analyses and risk assessments of a number of
selected products that 2 year-old chikdren come into contact with

ACTOR Data Sets and
Lists

CPCat Description & Source Description & ACToR Data SetlList 3 Source 3 Class of Chemical Category ¢
consumer_use_ACToRUseDB Consumer Use ACToR UseDB Use Gategories
personal_eare_ACToRUseDB Personal Care Product ACTOR UseDB Use Categories
industrial_manufacturing_ACToRUseDB | Chemisal Indusirial ACToR UseDB Use Categories
chi_use detected Consumer Products | The Dianish EPA-Exposure of 2-year-olds to chemical substances in Use Categories
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The CompTox Portal

https://comptox.epa.gov/
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CompTox Chemicals Dashboard

* A publicly accessible website delivering access:
— ~875,000 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



CompTox Chemicals Dashboard R,

Agency

(2] United States :
\'.’ Environmental Protection Home Advanced Search Batch Search Lists ¥  Predictions Downloads

Agency

875 Thousand Chemicals

m Product/Use Categories = Assay/Gene

Identifier substring search
See what people are saying, read the dashboard comments!
Cite the Dashboard Publication click here

Latest News

Read more news

New Article regarding the GenRA module

March 9th, 2019 at 1:03:58 PM

A new article regarding "Generalized Read-Across (GenRA): A workflow implemented into the EPA CompTox Chemicals Dashboard” has been
published in the ALTEX (Alternatives to Animal Experimentation) journal. Read the article here.




CompTox Chemicals Dashboard
Chemicals

[ o) United States

\y” Environmental Protection Home Advanced Search Baich Search Lists ¥  Predictions Downloads
\’ Agency

875 Thousand Chemicals

m Product/Use Categories | Assay/Gene

[Q Bisphenol A

Bisphenol A
DTXSID7020182

Bisphenol A bis(2-hydroxyethyl ether) diacrylate
DTXSID6066991

Bisphenol A bis(2-hydroxyethyl ether) dimethacrylate
DTXSID 1066992

Bisphenol A bis(2-hydroxypropyl) ether
DTXSID8051592

Bisphenol A carbonate polymer
DTXSID6027840

Bisphenol A diglycidyl ether
DTXSIDE024624

Bisphenol A glycidyl methacrylate
DTXSID7044847

Bisphenol A propoxylate diglycidyl ether
DTXSID 10399098 o



CompTox Chemicals Dashboard
Products-and Use Categories
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875 Thousand Chemicals

Chemicals QZLLTZVELYEICL LT Assay/Gene

[Q hair co\or{

CPDat PRODUCT category: personal care hair color

hair colors and dyes characterized as permanent

CPDat PRODUCT category: personal care hair color

hair colors and dyes characterized as for professional use

CPDat PRODUCT category: personal care hair color

hair colors and dyes characterized as temparary

CPDat PRODUCT category: personal care hair color

hair coloring products not otherwise categorized

CPDat PRODUCT category: personal care hair color activator

chemical activators for hair coloring products

CPDat PRODUCT category: personal care hair color developer

chemical developers for hair coloring products

CPDat PRODUCT category: personal care hair color toner
chemical toners for hair coloring products
00 new chemical substances being added, improved support for Toxcast bioassay available. This short video summarizes the advantages of the dasl
< of multiple chemical lists and new user interface enhancements across the targeted analysis. View it here on Youtube. >
look forward to your feedback.



CompTox Chemicals Dashboard
Assays and Genes
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875 Thousand Chemicals

Chemicals  Product/Use Categories [LEEE7(cl T

[Q ESR

ASSAY: TOX21_ESRE_BLA_ch1
Data from the assay component TOX21_ESRE_BLA_ch1 was analyzed into T a...

ASSAY: TOX21_ESRE_BLA_ch2
Data from the assay component TOX21_ESRE_BLA_ch2 was analyzed into 1 a...

ASSAY: TOX21_ESRE_BLA_ratio
Data from the assay component TOX21_ESRE_BLA ratio was analyzed into T...

ASSAY: TOX21_ESRE_BLA_viability
TOX21_ESRE_BLA viability used a type of growth reporter where loss-0f-...

GENE: ESR1

estrogen receptor 1

GENE: esr1.L

estrogen receptor 1L homeolog
GENE: ESR2

estrogen receptor 2 (ER beta)

GENE: esr2.L
4 estrogen receptor 2 L homeolog >

GENE: esr2a

estrogen receptor 2a

GENE: esr2b
estrogen receptor 2b



Detailed Chemical Pages
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LITERATURE

LINKS

COMMENTS

Bisphenol A
80-05-7 | DTXSID7020182

Searched by DSSTox Substance Id.

H;C

HO

CHy

OH

Wikipedia

Bisphenol A (BPA) is an organic synthetic compound with the chemical formula (CHz)2C{CsHsOH); belonging to the group of diphenylmethane
derivatives and bisphenols, with two hydroxyphenyl groups. It is a colorless solid that is soluble in organic solvents, but poorly soluble in water. It has

been in commercial use since 1957

BPA is a starting material for the synthesis of plastics, primarily

Read maore

Intrinsic Properties

Structural Identifiers

Linked Substances

Presence in Lists

Record Information

Quality Control Notes



An “Executive Summary”

N United States .
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Searched by Expert Validated Synonym.

DETAILS .
Executive Summary
PROPERTIES Quantitative Risk Assessment Values
@ RIS values available [
ENV. FATE/TRANSPORT & No PPRTV
@ EPARSL values available &
y 7
HAZARD @ Minimum RfD: 0.050 mg/kg-day (chronic, IRIS, oral, 8) £
&3 No RfC calculated
» ADME
Quantitative Hazard Values
» EXPOSURE @ Minimum oral POD: 3.8 mg/kg-day (reproductive, HPVIS, oral, 6) ' Class
& No inhalation POD values
w BIDACTIVITY @ Lowest Observed Bioactivity Equivalent Level: CYP1A1, CYP1A2, Tpo, ESR2, ESR1, risk-based SSL (mg/kg)

ESR1, NR113, PPARA, NR112, Cyp2c11, MMP3, Esr1
GIABS (unspecified)
TOXCAST: SUMMARY

Cancer Information GIABS (unspecified)

&3 No cancer s factor
EDSP21 YIRS -
€ No inhalation unit risk value ABS (unspecified)
@ Carcinogenicity data available: University of Maryland carcinogenicity warming; ey
TOXCAST/TOX21 € No genotoxicity findin d RFDo (mg/kg-day)
PUBCHEM Reproductive Toxicology screening level (residential Scil) (mg/kg)

@ 200 Reproductive toxicity PODs available = screening level (industrial soil) (mg/kg)

REGIONAL SCREENING

THQ

THQ=0.1

THQ =1

THQ =01

THQ=0.1

THQ=0.1
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THQ=0.1
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Physicochemical properties

wEPA
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EXECUTIVE SUMMARY

PROPER

ENV. FATE/TRANSPORT

HAZARD

» ADME

P EXPOSURE

w BIOACTIVITY

TOXCAST: SUMMARY

EDSP21

TOXCAST/TOX21

PUBCHEM

TOXCAST: MODELS

SIMILAR COMPOUNDS

- |Bisphenol A
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Property

Summary

& Download *

Property

LogP: Octanol-Water
Melting Point
Boiling Point
Water Solubility
Vapor Pressure
Flash Point
Surface Tension
Index of Refraction
Molar Refractivity
Polarizability
Density

Molar Volume

Batch Search

Columns +

Experimental average

332(1)
155 (7)
200 (1)

5.26e-4 (1)

Lists %

Predictions  Downloads

Searched by Expert Validated Synonym.

Predicted average = Experimental median

3.29

139 156

363

9.62e-4

8.37e-7

190

68.2

27.0

117

200

Predicted median

343

138

360

1.00e-3

343e-7

190

117

Experimental range
332

153 to 156

200

5.26e-4

Predicted range
2.40to 3.64

125 to 157

343 to 401
5.35e-4to 1.31e-3
6.83e-8 to 2.59%-6
188 to 192

46.0

1.60

68.2

27.0

11410 1.20

200

Unit

mol/L
mmHg
°C

dyn/cm

cmA3

g/cm*3

cmA3

United States
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Agancy

10




Detailed OPERA Prediction Reports

Bisphenol A

OPERA Models: LogP: Octanol-Water

80-05-7 | DTXSID7020182

Print PDF
Predicted value: 3.35
HyC CHy &l ;
L 77
Model Performance
HO OH LogP data I
T raining set
aan) I e et
R
g o+
P
—
L oMRF
Weighted KNN model
5-fold CV (75%) Training (75%) Test (25%)
Q2 RMSE R2 RMSE R2 RMSE
0.850 0.690 0.860 0.670 0.860 0.780

Nearest Neighbors from the Training Set

HhC, CHy
HO
Bisphenol A

Measured:3.32
Predicted: 3.35076

"

HE
~' ()
HC
0
OH
OH O O
BUTANQIC ACID, 2-(4-BIPHENYLYL)-3- Flurbiprofen 2.2-Diphenylpropionic acid
HYDROXY-3-METHY Measured:4.16 Measured:2.69
Measured:3.25 Predicted: 3.94445 Predicted: 2.84603

Predicted: 3.39062

United States
Erreircnmentsl Protection
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ther Data: Human and Ecological
hemical Hazard Data

2 ) United States ‘
\". Environmental Protection  Home Advanced Search Baich Search Lisis v Prediclions  Downloads

Agency
DataType
DETAILS e -
Point of Departure v
EXECUTIVE SUMMARY & Download =
ENV. FATE/TRANSPORT
Columns ~ 10 ~
More ¥  Priority ¥ Toxvaltype ¥ Subtype ¥ Risk telass ¥ Value A Units ¥ Studytype S Exposureroute ¥ Species ¥ Subsource * Source ¥
» ADME
b 5 BMDL-10 - chronic 0.609 mg/kg-day  human - mouse EFSA CEF EFSA
» EXPOSURE
E 5 NOEL Systemic repeal dose 3.75 mglkg-day  repeat dose toxicity : oral oral rat = ECHA
» BICACTIVITY
E 5 - reproductive 375 mg/kg-day  reproductive oral rat - HPVIS
SIMILAR COMPOUNDS
E 5 NOEL Systemic repeat dose 375 mg/kg-day  repeat dose toxicity - oral oral rat = ECHA
GENRA®BETA)  } =77
RELATED SUBSTANCES E 5 NOEL Systemic repeal dose 45 mglkg-day  repeat dose toxicily - oral oral mouse - ECHA
SYNONYMS E 5 NOEL Systemic repeal dose 45 mg/kg-day  repeat dose toxicily : oral oral mouse = ECHA
» LITERATURE E 7 LEL - subchronic 5 mg/kg-day subchronic oral rat unpublished_submission ToxRefDB
LINKS b 7 nel - chronic 5 malkg-day  reproductive multigeneration oral rat open_lit ToxRefDB
COMMENTS
b 5 NOAEL - chronic 5 mgkgday  human - mouse EFSAAFC EFSA
E 7 nel = subchronic 5 mg/kg-day  subchronic oral rat unpublished_submission ToxRefDB
-
“
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Hazard Data from “ToxVal DB”

» ToxVal Database contains following data:
— 30,050 chemicals
— 772,721 toxicity values
—29 sources of data
—21,507 sub-sources
—4585 journals cited
— 69,833 literature citations

13



Sources of Exposure to Chemicals SEPA

2 ) United States
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DETAILS

EXECUTIVE SUMMARY
PROPERTIES

ENV. FATE/TRANSPORT
HAZARD

» ADME

» EXPOSURE
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Bisphenol A
80-05-7 | DTXSID7020182

Searched by DSSTox Substance Id.

Product and Use Categories (PUCs) o

. Download +

Columns ~ 10 ~

Product or Use Categorization ¥ Gategorization type ¥ Number of Unique Products h
manufacturing, metals CPCat Cassette 17
adhesive CPCat Cassette 17

CPCat Cassette 16

CPCat Cassette 12

CPCat Cassette "
PRODUCT & USE CATEGORIES R 8

CPCat Cassette 8
CHEMICAL WEIGHT FRACTION e — 8

CPCat Cassette 7
CHEMICAL FUNCTIONAL USE CPCat Cassette 6
TOXICS RELEASE INVENTORY | < 2/ 3 (4 5|8 7|8 9 10> > |Last

MONITORING DATA

EXPOSURE PREDICTIONS

14
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Sources of Exposure to Chemicals SEPA

2} United States
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\’ Agency

DETAILS
EXECUTIVE SUMMARY
PROPERTIES
ENV. FATE/TRANSPORT
HAZARD
» ADME
w» EXPOSURE
PRODUCT & USE CATEGORIES
CHEMICAL WEIGHT FRACTION
CHEMICAL FUNCTIONAL USE
MONITORING DATA
EXPOSURE PREDICTIONS
PRODUCTION VOLUME

w BIOACTIVITY

Home

Erreircnmentsl Protection
Agancy

Advanced Search Predictions  Downloads

Bisphenol A
80-05-7 | DTXSID7020182

Searched by DSSTox Substance Id.

Batch Search  Lists

swtcormen

Toxics Release Inventory

Print Page

2015 TRI Factsheet: Chemical - 4,4'-ISOPROPYLIDENEDIPHENOL, 000080057

Data Source: 2016 Dataset (released March 2018)

The Toxics Release Inventory (TRI) tracks the management of certain toxic chemicals that may pose a threat to human health and the environment. Certain industrial facilities in the U.S. must report
annually how much of each chemical is recycled, combusted for energy recovery, treated for destruction, and disposed of or ctherwise released on- and off-site. This information is collectively referred to as
production-related waste managed.

Map of TRI Facilities Reporting 4,4'-ISOPROPYLIDENEDIPHENOL Quick Facts for 2015
B Chemical United States
Number of TRI 120 22,130
Facilities:
Total Production— 15.8 million Ibs 27.1 billion Ibs
Related Waste
Managed-
Total On-site and 2.5 million Ibs 3.4 billion Ibs
Off—site Disposal
or Other
Releases:
Total On-site: 39.4 thousand Ibs 2.9 billion Ibs
® Air: 28.7 thousand |bs 686.4 million |bs
MEXICO * Water: 4.4 thousand |bs 198.2 million Ibs
 Land: 6.2 thousand Ibs 2.0 billion Ibs

CANADA

15




In Vitro Bioassay Screening

ToxCast and Tox21

United States
Erreircnmentsl Protection
Agancy

=) United States
gency
Searcl y Expert Validated Synonym. ~
DETALLS Chemical Activity Summary €)
EXECUTIVE SUMMARY @ TOXCAST DATA @ ASSAY DETAILS
PROPERTIES ACS0 (uM): 1.43
"1y E— & | Scated top: 5.48 2
NV FATETRANSPORT nde el e Assay Endpoint Name: ATG_BXRE_CIS_up
= Gene Symbol: NR112
5 call marphalogy ¥!
. 247 Organism: human
HAZARD 8
wd Tissue: liver
) Assay Format Type: cell-based
» ADME 10 Biological Process Target: regulztion of transcription factor activity
Detection Technalogy: RT-PCR and Capillary electraphore:
» EXPOSURE 27 Analysis Direction: positive
o . Intended Target Family: nuclear receptor
~ BIOACTIVITY Description: Dats from the assay companent ATG_PXRE_CIS was analyzed into 1 assay endpoint. This assay endpeint,
e . ATG_PXRE_CIS_up, was analyzed in the positive fitting direction relative to DMSO as the negative control and baseline of
TOXCAST: SUMMARY . activity. Using a type of inducible reporter, measures of mRNA for gain-of-signal activity can be used to understand the
. . reporter gene at the transcription factor-level as they relate to the gene NR1I2. Furthermore, this assay endpoint can be
£DSP21 54 o . referred to as a primary readout, because this assay has produced multiple assay endpoints where this ane serves a reparter
. . gene function. To generalize the intended target to other relatable targets, this assay endpoint is annotated to the "nudlear
I r s . where the = v is “non-ctaroidal”
P . receptor” intended target family, where the subfamily is “non-steraidal®.
2 ’e
L]
PUBCHEM 2 Y .
. ACS0 {uM)
TOXCAST: MODELS T e S
0.00001 0.0001 0.001 oot 01 1 10 100 1000
SIMILAR COMPOUNDS
GENRA (BETA) 185 active of 839 assays
RELATED SUBSTANCES & Download » | | Columns v 10 v Show Inactive () Show Background
SYNONYMS
Name * Modal SeqaPASS * AP ¥ Event ¢ HitCal * * A0 ¥ logACS0 ° MaxMed ¥ Cutoff ¥ ModlAcc  °  Intended TargetFa ®
» LITERATURE
O ACEA_ER _80hr [ NP_0001162 & 200 1181 12 0373 -0.428 13 -0.686 nuclear receptor
LINKS
@ APR_HepG2 Cellloss_24h_dn [ - - - ACTIVE 120 106 2.02 120 0.663 204 cell cycle
COMMENTS
© APR_HepG2_MitaMass_24h_dn 5 - - - ACTIVE 0874 109 204 0867 0495 205 call marphology
v
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In Vitro Bioassay Screening
ToxCast and Tox21

o) United States
Ny~ Environmental Protection
\’ Agency

DETAILS

EXECUTIVE SUMMARY
PROPERTIES

ENV. FATE/TRANSPORT

HAZARD

ADME

EXPOSURE

BIOACTIVITY

4

TOXCAST: SUMMARY
EDSP21
PUBCHEM
TOXCAST: MODELS
SIMILAR COMPOUNDS
GENRA (BETA)
RELATED SUBSTANCES
SYNONYMS

» LITERATURE

Home Advanced Search BatchSearch Lists W

Bisphenol A

QC Data ID
Tox21_202992
Tox21_400088

Assay Selection 136 Selected

¥ Active [ Inactive [ Al

Ceetox/OpAns (2 of 24 selected)
Odyssey Thera (6 of 17 selected)
Attagene (4 of 165 selected)
Tox21/NCGC (44 of 211 selected)
CellzDirect (3 of 48 selected)

Bioseek (4 of 174 selected)

Apredica (8 of 107 selected)
NHEERL Padilla Lab (1 of 1 selected)
Novascreen (46 of 167 selected)
NHEERL's Hunter Lab (0 of 4 selected)
NCCT's Lab (4 of 4 selected)

ACEA Biosciences (4 of 6 selected)

Predictions

Downloads

80-05-7 | DTXSID7020182

Searched by Expert Validated Synonym.

<

United States
Erreircnmentsl Protection
Agancy

ToxCast/Tox21
Grade Description
Fass Purity=90% and MW confirmed
Pass Purity=80% and MW confirmed

A Single Assay Can Have Multiple Charts Representative Samples Only &, Bioactivity Summary ¥ Number of Charts: 136 E

2
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Bioactivity: Downloadable Data

: : LY
https://www.epa.gov/chemical-research/exploring-toxcast-data- A p—
downloadable-data o

Exploring ToxCast Data: Downloadable Data

The results after processing through the Pipeline are available on the ToxCast Dashboard, and for
. Resources
most users EPA recommends accessing the data there.
e ToxCast Chemicals * Toxicity Forecaster (ToxCast)
Fact Sheet

* ToxCast Publications

o ToxCast Assays

* ToxCast Citation

ToxCast Data and Information « About ToxCast

» ToxCast & Tox21 Summary Files. Data for a single chemical endpoint pair for thousands of
chemicals and assay endpoints for 20 variables such as the activity or hit call, activity
concentrations, whether the chemical was tested in a specific assay, etc.

o Download ToxCast Summary Information

o Download ReadMe

e ToxCast & Tox21 Data Spreadsheet. A spreadsheet of EPA's analysis of the chemicals screened through ToxCast and the Tox21
collaboration which includes EPA's activity calls from the screening of over 1,800 chemicals.
© Download Data
¢ Download ReadMe

* ToxCast Data Pipeline R Package. The R computer programming package used to process and model all EPA ToxCast and Tox21

chemical screening data. The files include the R programming package as well as documents that provide overviews of the data analysis
pipeline used and the R package. Users will need experience with R to use these files.

o Download Package

o TCPL Qverview

18




ToxCast/Tox21 Data

Analytical QC of the chemicals

r
S

LY 4

United States
Environmental Protection
Agency

DETAILS
EXECUTIVE SUMMARY
PROPERTIES
ENV FATE/TRANSPORT
HAZARD

» ADME

EXPOSURE

BIOACTIVITY

4

TOXCAST. SUMMARY

PUBCHEM

TOXCAST: DATA

TOXCAST MODELS

SIMILAR COMPOUNDS

GENRA (BETA)

RELATED SUBSTANCES

SYNONYMS

LITERATURE

-

LINKS

COMMENTS

Home Advanced Search Baich Search Lists »  Prediclions

Bisphenol A
80-05-7 | DTXSID7020182

Searched by DSSTox Substance Id.

Downloads

United States
Erreircnmentsl Protection
Agancy

QC Data ID
Tox21_202992

Tox21_400083

Grade

Pass

Pass

Description

Purity=90% and MW confirmed

Purity=90% and MW confirmed

Assay Selection 1 Selected

¥ Active [ Inactive L) All

Filter

Assay Set: ER (1 of 18 Selected)

| ACEA_T47D_80hr_Positive
ATG_ERE_CIS_up
ATG_ERa_TRANS_up
NVS_NR_DER
NVS_NR_hER
NVS_NR_MERa
OT_ER_ERaERa_0480
OT_ER_ERaFRa_1440
OT_ER_ERaERb_0480
OT_ER_ERaFRb_1440
OT_ER_ERDERD_0430

OT_ER_ERDERD_1440

nl ’ A Single Assay Can Have Multiple Charts

Number of Charts: 6 a ‘

Persentage Activily

Submit Comment Save Chart Save Dala
150 ACEA_T47D_80nr_Positive
HITCALL: ACTIVE
Bisphenol A (30-05-7)
DTXSID7020182
TX009158
100
50
3
Cut OFf
°
o B -2
o
T T T T 1
E -4 2 2 2z 3
Log Concentration (uh{)
Constant Model W GeinLoss Model | JEEnitsen
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Access to Analytical QC Data

United States
Erreircnmentsl Protection
Agancy

[ID Tox21_202982 Plate Batch3-5P115973 Well P1-D-03  File SP115973_D009.0  Inj Date: 5 May 12 1:33 am - MF C15H1602 MW 2281 E d Conc: 297 mM ]
*ELSD . .
Norm. 3 RT Found ELS% UV % ELS[mg/mL] Adj[ELS] [N mM] Adj[CLN] #N
orm.
3 1.71 0.0 0.0 0.0
150 1.84 0.0 0.0 0.0
125+ 2.09 0.0 0.0 0.0
100 =
CLND —T — — . 2.27 Yes 100.0 100.0 1.76 7.73 mM 0.0
Nerm.
554 ©
50
UV 310 (220 to 400 nml] I I Comment: Passed |
Norm. g *MS+ 1.600:1.731 min *MS- 1.600:1.731 min
4 1 Mavz: 82867 Norm. Mae 142696
503 j 80
0 ¥ 80
50 T T T 4
™S 40 3
N 20 E
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Norm, c 'y ;= Norm. E Mavz 61538 Mauc 125860
1000 Tl ' 803 =
500 e
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GenRA (Generalised Read-Across)

« Read-across: the method of filling a data gap whereby a
chemical with existing data values is used to make a
prediction for a ‘similar’ chemical.

» Target chemical: a chemical which has a data gap that needs
to be filled i.e. the subject of the read-across.

e Source analogue: a chemical identified as an appropriate
chemical for use in a read-across based on similarity to the
target chemical and existence of relevant data.

Source Target . ;
chemical | chemical —~~~-| Acute AN
Property f_ | toxicity ? ~
® Reliable data
Known to be Predicted to be

0 Micei
Missing data harmful harmful



GenRA (Generalised Read-Across)

* Predicting toxicity as a similarity-weighted activity of nearest
neighbors based on chemistry and/or bioactivity descriptors

« Systematically evaluates read-across performance and
uncertainty using available data

Jaccard similarity:

22



r — ~
Decision

Context

Screening level assessment
of hazard based on
toxicity effects from

ToxRefDB vi1
L oxRe v y

4 ™
Uncertainty
assessment

Assess prediction and
uncertainty using AUC and
p value metrics

Analogue
identification

Similarity context is based
on structural
characteristics

\_ J

\. J

Read-across

Similarity weighted
average - many to one
read-across

Implementing GenRA within the workfloy SEPA

United States
E il

Agency

4 A
Data gap
analysis for
target and
source analogues
. J

(— Analogue )
evaluation

Evaluate consistency and
concordance of
experimental data of
source analogues across

and between endpoints

\. J

rrvironmental Protection



tool in practice SEPA

Erreircnmentsl Protection

Agancy
Fluconazole
86386-73-4 | DTXSID3020627
Searched by DSSTox Substance Id.
Wikipedia -
EXECUTIVE SUMMARY Fluconazole is an antifungal medication used for a number of fungal infections. This includes candidiasis, blastomycosis iodomycosis, crypt is, histoplasmosis, dermatophytosis, and

PROPERTIES

ENV. FATETRANSPORT

HAZARD

EXPOSURE

BIOACTIVITY

SIMILAR COMPOUNDS

NRA

SYNONYMS

» LITERATURE

LINKS

)

N—nN

FHO

pityriasis versicolor. It is also used to prevent candidiasis in those who are at high risk such as following organ transplantation, low birth weight babies, and those with low blood neutrophil counts. It is
given either by mouth or by injection into a vein

Common side effects include vomiting

Read more

Intrinsic Properties

K, Molecular Formula: CizHi2F2NsO & Mol File Q Find All Chemicals

I, Average Mass: 306.277 g/mol |l |sotepe Mass Distribution

I, Monoisotopic Mass: 306.104065 g/mol

-

Structural Identifiers

Linked Substances

-

-

Presence in Lists

-

A e T R L N w&twﬁ,

Record Information

Quality Control Notes 4
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GenRA tool in practice = - S

Agency

DETAILS

EXECUTIVE SUMMARY
PROPERTIES

ENV. FATE/TRANSPORT

HAZARD

» EXPOSURE
» BIOACTIVITY

SIMILAR COMPOUNDS

GENRA

SYNONYMS
» LITERATURE

LINKS

Similarity context

J‘-’M._‘, aparnantt

Fluconazole
86386-73-4 | DTXSID3020627

Searched by DSSTox Substance Id.

Step One: Analog Identification and Evaluation

T

Neighbors by: illerby:  invivodata v €3

2

Chem: Morgan Fgrprts v

Slusilazole

| rg ;
Bromuconazole
\ / Cyproconazole

[l
——— .

Flucenazole

: R .
Ipconazole W)
/ \ \ Pyrasuttatoie m

T
1

Metconazole
% | Myciobutanil

Tetraconazole Eanbusonazel
#of Analogs | 10 enbuconazole o

)
]
)
L\~‘«-«...,, A 4 A A aa o, Sh, A

R Do T dd g g ,.,__).'J““f ,.’__I"*—



GenRA tool in practice

GenRA

United States
Erreircnmentsl Protection
Agency

Neighbors by:

Butanal oxime \

Ethoprop

e

Fosamine amm..

Methyleugenal
# of Analogs 10

Chem: Morgan Fgrprts v

Ethylene glycol ...

Acrolein diethyl...

Filter by:

Ethion

invivo data

Myrcene

Chlorethoxyfos

2-Ethoxyethyl a

bis(2-Chloro-1-...

v

Step Two: Data Gap Analysis & Generate Data Matrix

Suml%ry Data Gap Analysis

Hexaconazole 43

Flusilazole 28

Cyproconazole 14 m

sulfotole metabolite .. 0

Myclobutanil 15

Tetraconazole 35

Fenbuconazole 34 m

Metconazole 35

Ipconazole 45 . 16

Bromuconazole 24 .
S Data gap analysis

i)

I’\\» Group:

ToxRef v

CHR:Artery (General)

CHR:Blle duct

CHR:Blood

CHR:Blood vessel

CHR:Bone

CHR:Bone Marrow

achus

By:

Tox Fingerprint

v

‘ Generate Data Matrix ’ (1]




Run GenRA o

enRA tool in practice

” GenRA

Step Three: Run GenRA Prediction

United States
Erreircnmentsl Protection
Agancy

Neighbors by:| Chem: Morgan Fgrprts ¥ Filter by: invivo data v Summary Data Gap Analysis Group:  ToxRef ¥ By:| Tox Fingerprint ¥ Run Read-Across
Ethylene glycol
Ethion .
5
¥E&ETL CHR:Body Welght
s a§ & :
Acrolein digthylacetal 14 0 . - (HR Rone Marenw iletype ¥
Butanal oxime
Ethylene alvcol diethyl e 70
—— W — — Source Analogues
I Run Read-Acro s GenRA v 0 ity Weight: Download:  Filetype v (]

Target ™

Fluconazole Hexaconazole Flusilazole Cyproconazole Pyrasulfotole m...  Myclobutani Fenbuconazole Tetraconazole Metconazole lpconazole Bromuconazole

CHR:Abdominal Cavity

CHR:Artery (General)

CHR:Auditory Startle Re..

CHR:Blle duct

CHR:Blood




Analogue identification:

Similarity based on Morgan
chemical fingerprints and
selecting a default of 10
source analogues

Neighbors by:

Metconazole

# of Analogs |10

Chem: Morgan Fgrpris ¥ Filter by: invivo data “ (1]

;\ ll]

/ \\

Myclobutanil

Next



GenRA in practice — step by step SEPA

Erreircnmentsl Protection
Agancy

Data matrix view of source analogues relative to target chemical

Run Read-Across GenRA v v Filter: Similarity Weight: Download: Filetype ¥
029V 029V 022V 021V 020V
’:1\ A {
Y—cn, A ¢ N
_()’. P &
F % T ; AN ¥
- X<

Tetraconazole Bromuconazole

Fluconazole Hexaconazole Flusilazole

i Absomina Caty L ]

Cyproconazele Pyrasulfotole m...  Myclobutanil  Fenbuconazole Metconazole Ipconazole

CHR Adrenal Gland
CHR:Artery (General)
CHR:Auditory Startle Re. .

C

duct
CHR:Blood

CHR:Blood vessel

dy Weight

CHR:Bone



Erreircnmentsl Protection

Agency

most common
effects across
analogues

£
>,
=
[©
c
@)
S
&
O
O

profile across
target effects
What are the
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o

= o
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Updated Data matrix view with GenRA predictions for target chemical

Run Read-Across GenRA + Min+: 0 ¥ Min-: 0 ¥ Filter: Similarity Weight: Download: Filetype ¥

100 @ 039V 031V 029V 029V 026V 024V 022V 021V 021V 020V

4 &3 & % / o S 74

WS o S it y"’f\ ‘ Yo ) T X T J\ g AL 4 N, '\."—J\'
LA Y ) 'a%S! %;"/\I’AI‘ e A% oA ey - L~
— T = Ay A7 ={ - i Ry

Hexaconazol le Flusilazole Cyprocenazole Pyrasulfotole m...  Myclobutanil  Fenbuconazole Tetraconazole Meatcenazole Ipconazole

CHR:Auditory Startle Re...

CHR:Bile duct

e 1 | |

CHR:Blood vessel

creory e | N
GHR Bore 1 ]

Bromuconazole

* Predictions are binary (yes/no) for toxicity effects within
ToxRefDB v1 studies.

* Predictions summarized on a study level basis. Red: “positive”
and Blue: “negative”.



GenRA in practice: Approach

ap

auc dsstox_sid | fp |

ko

n_neg

n_pos

United States
rrssronmientsl Protection
Agency

out p_val | pred ‘ 50 t0

[T = = R = T R = T =T — T = — T o — Y — T = T — T = T Y = T = i O = T =T = T = T — Y — T = T — T =

0.131
0.108
0.131

0.15
0.203

0.15
0.817
0.131
0.139
0.131
0.101
0.817
0.129
0.131
0.131
0.131
0.904
0.228
0.151
0.134
0.108
0.101
0.869
0.151
0.094
0.131
0.108
0.163

0.72
0.281
0.129
0.492
0.102
0.129
0.297

ap

]

0 DTXSID3020627 chm_mrgn
0 DTXSID3020627 chm_mrgn
0 DTXSID3020627 chm mren

UL noiLaucuses win_tin g
0 DTXSID3020627 chm_mrgn
0 DTXSID3020627 chm_mrgn
0 DTXSID3020627 chm_mrgn
0 DTXSID3020627 chm_mrgn

uuuuuuuuuu

10
1
1

DNT-Offspring 5u

DNT-Repror

10
10
10
10

MGR Auditory Startle Ref

5

0 6
0 5

Lo W s

o
=

1 CHR:Heart
1 SUB:Esophagus
1 CHR:Tooth

& wraneuninGny o
3 CHR:Clinical Sig
1 DEV:Water Con:
1 MGR:Mouth / Jz
2 SUB:Heart

0.75 Neg 0.05
0.8 Neg 0.05
0.81 Neg 0.05

0
0
0
o 0.05 0
0.05 0
0.05 0
o 0.05 0.81833
0.05 0
0.05 0
0.05 0
0e 0.05 0
0.05 0.81833
0.05 0
0.05 0
04 0.05 0
0.05 0
0.05 0.851138
0.05 0
0z 0.05
0.05
0.05
o 0.05

0
0
0
0
0.05 0.824199
0.05 0
0
0
0
0

CE 0.05
0.05
0.05
0.05

nne n7iEnn

Considerations

« Rank predictions based on the p-val
and AUC values (where we have more
confidence in the predictions)

« Rank based on the target organ effects
observed for the source analogues




GenRA — Ongoing research

« Summarizing and aggregating the toxicity effect
predictions to guide end users — what are the effects
to be concerned about and which effect predictions
are we most confident about

« Consideration of other information to define and refine
the analogue selection — e.g. physicochemical
similarity, metabolic similarity, reactivity similarity...

« EPA New Chemical Categories
« Quantifying the impact of physicochemical similarity
on read-across performance

* Quantifying the impact of reactivity similarity on read-
across performance

33



GenRA — Ongoing research

* Dose response information to refine scope of
prediction beyond binary outcomes

 Transitioning from qualitative to quantitative
predictions — how to apply and interpret GenRA
In screening level hazard assessment

« Using quantitative data from acute rat oral
toxicity, ToxRefDB v2
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Names and CASRNSs to

United States

Support Searches

2 ) United States .
o Emvironmenal Protection  Home  Aanced Scarch Batch Seach Lists v Preditions. Downcads swmcomment | oo
Agency

Bisphenol A -
80-05-7 | DTXSID7020182

Searched by DSSTox Substance Id.

DETAILS 25 v
EXECUTIVE SUMMARY Synonym *  Quality B
PROPERTIES Bisphenol A Valid
ENV FATE/TRANSPORT 4,4'-(Propane-2,2-diyl)diphenol Valid
Phenol, 4,4'-(1-methylethylidene)bis- Valid
HAZARD
80-05-7 [[EXE) Valid
» ADME
BPA Valid
» EXPOSURE
4,4'-Propane-2,2-diyldiphenol Valid
b BlOACTIMITY Phenol, 4,4'-(1-methylethylidene)bis- Valid
SIMILAR COMPOUNDS 4-06-00-06717 Beilstein
GENRA (BETA) (4,4-Dihydroxydiphenyljdimethyimethane Good
RELATED SUBSTANCES 2,2-Bis(4-hydroxyphenyl) propane Good
m e -
2,2-BIS-(4-HYDROXY-PHENYL)-PROFANE Good
p LITERATURE
2,2-Bis(4-hydroxyphenyl)propane Good
LINKS
2,2-Bis(p-hydroxyphenyl)propane Good
COMMENTS 2,2-Di{4-Hydroxyphenyl) Propane Good -
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Literature Searches - Querying =
29 Million PubMed abstracts

(o) United States ,
\-’. Environmental Protection  Home Advanced Search Batch Search Lists #  Predictions Downloads Submit Comment —
Agency

Bisphenol A
80-05-7 | DTXSID7020182

Searched by DSSTox Substance Id.

DETAILS 1) Select PubMed starting point query then 2) click on Retrieve. Optionally, edit the query before retrieving.
; v i "80-05-7" OR "Bisphenol A"
EXECUTIVE SUMMARY | Select a Query Term ‘ e ’
Select a Query Term 4
PROPERTIES Hazard

Fate and Transport
Metabolism/PK/PD
ENV. FATE/TRANSPORT Chemical Properties
Exposure

Mixtures

IMale Reproduction
Androgen Disruption

¥ LITERATURE Female Reproduction
GeneTox
Cancer
GOOGLE SCHOLAR Clinical Trials

Embryo and embryonic development
Child (infant through adolescent)
Dust and Exposure

Food and Exposure

Water and Exposure

Algae

PUBMED ABSTRACT SIFTER

PUBCHEM ARTICLES

PUBCHEM PATENTS

IRIS

36



Abstract Sifter - Querying
28 Million PubMed abstracts

United States
Erreircnmentsl Protection
Agency

% Bisphenol A
80-05-7 | DTXSID7020182

Searched by DSSTox Substance |d.

DETAILS 1) Select PubMed starting point query then 2) click on Retrieve. Optionally, edit the query before retrieving.

. Hazard v . encd A7) AND (MOAEL or NOEL OR LOEL or Rfd OR "reference
EXECUTIVE SUMMARY 112 of 118 anicles leaded... coneentration” OR “adverse effect level Tiiab] OR “cancer slope
PROPERTIES

ENV. FATETRANSPORT

To find articles quickly, enter terms to sift abstracts.

AL LR F W | D'ownload Sifter for Excel

HAZARD
FMID | Year | Title Authors Jeurnal Rev | *
» ADME 20573712 | 2018 | Urinary bisphenol anslogues and triclosan in children from south China and implications f... | Chen; Fang; Ren; Fan; Zhang; Liu; Zhou; Chen; Yu;... | Environmental pollution (Barking, Essex : 1887)
20306804 | 2018 | Phosphorus flame retardants and Bisphenol A in indoor dust and PM2.5 in kindergartens ... | Deng; Li; W, Richard; Wang; Ho Environmental pollution (Barking, Essex : 1887)
» EXPOSURE
28282159 | 2017 | Presence of diphenyl phosphate and aryl-phosphate flame resardants in indoor dust from . | Bjrmsdottar; Romers-Garela; Borrull; 42 Boer; Rubi... | Environment international
P EIQACTITY 20172838 | 2017 | Bisphenol A and Bisphenaol 5 release in milk under household conditions from baby bottle... | Russo; Barbato; Cardone; Fattore; Albrizio; Grumette | Journal of environmental science and healh. Part. ...
GEMRA (EETA) 20097150 | 2017 | Prenatal bisphenal A {BFA) exposure alters the transcriptome of the neonate rat amygdal... | Arambuls; Jima; Patisaul MNeurotoxizology
28082642 | 2017 | Systematic Review and Meta-Analysis of Early-Life Exposure to Bisphenol A and Obesity... | Wassenaar, Trasande; Legler Environments| health perspectives 4
SIMILAR COMPOUNDS
28390130 | 2017 | Effects of perinatal bisphenol A exposure on the volume of sexually-dimorphic nuckei of ju_.. | Arambuls; Fuchs; Cao; Patisaul MNeurotoxizology
RELATED SUBSTANCES 28041708 | 2017 | Delayed onset of puberty in male offspring from bisphenol A-treated dams is followed by t.. | Oliveira; Romano; de Campos; Cavalling Oliveira; R... | Reproduction, fertility, and development
SYNOMYMS 28008485 | 2017 | Effect of bisphenol & on reproductive processes: & review of in vitre, in vive and epidemiol... | Tomza-Marcinizk; Stepkowska; Kuba; Filarezyk Journal of applied toxicology © JAT v
28503266 | 2017 | Inhalation Toxicity of Bisphenol A and Its Effect on Estrous Cycle, Spatial Learning, and M... | Chung; Han; Lee; Lee Toxicological research
= LITERATURE
28377091 | 2017 | Dervation of an oral Maximum Allowable Dose Level for Bisphenol A. Goodman; Peterson; Hixon; Pacheco Shubin Regulstory toxicolegy and pharmacology : RTP v
GOOGLE SCHOLAR 28257732 | 2017 | Bisphenol A release from orthodentic adhesives measured in vitre and in vivo with gas ch... | Morsira; Mates; de Souza; Brigante; Queirez; Roma... | American journal of orthedentics and dentofacial ort...
28210029 | 2017 | Wersatile transduction scheme based on electrelvie-gated crganic field-effect transistor us... | Piro; Wang: Banacudia; Tibakdi Anguetin; Moél; Rei... | Biosensors & bieslectronics -

FUBMED AESTRACT 5

PUBCHEM ARTICLES

PUBCHEM PATEMNTS
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Abstract Sifter for Excel SEPA

Erreircnmentsl Protection
Agency

FIOOOResearch

Open for Science

BROWSE GATEWAYS HOWTOPUBLISH ~+ ABOUT « BLOG

'.] Check for updates |I|
SOFTWARE TOOL ARTICLE METRICS
Abstract Sifter: a comprehensive front-end system to
PubMed [version 1; referees: 2 approved] 629
VIEWS
B2 Nancy Baker (", Thomas Knudsen?, Antony Williams (&) ?
+ Author details 118
DOWNLOADS
-
v‘:' This article is included in the Chemical Information Science gateway.
=% Get PDF
== Get XML
Abstract e
(3 Export
The Abstract Sifter is a Microsoft Excel based application that enhances existing search capabilities
of PubMed. The Abstract Sifter assists researchers to search effectively, triage results, and keep @ Track
track of articles of interest. The tool implements an innovative “sifter” functionality for relevance
wmamleimime mbiiiemes #lhm wmmmmealee o oiemes e fremd aetialan A fmtaennt aialdhs Tha 30l Alan fficna e Frnsil
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External Links to ~80 websites

23 United States
g Environmental Prote
\’ Ageancy

DETAILS

EXECUTIVE SUMMARY

FROPERTIES

ENV. FATETRANSPORT

HAZARD

) ADME

)} EXFOSURE

b EIDACTMITY

SIMILAR COMPOUNDS

GENRA (BETA)

RELATED SUBSTANCES

SYNOMNYMS

b LITERATURE

Home Advanced Search Babch Search Lists v

Bisphenol A

Predicions  Downloads

80-05-7 | DTXSID7020182

Searched by Approved Name.

General

2| EPA Substance Registry Ser

@ Household Products Database

Chemical Entities of Biclegical Interest
(ChESI)

PubChem
Eo{ Chemspider
& CPCat
% DrugBank
amp HMOE
W Wikipedia
Q MSDS Lookup
ChEMEL
Q, Chemical Vendors
[ CalEPA Office of Emvironmental Health
Hazard Assessment
[ MIOSH Chemical Safety Cards
W ToxPlanet
n ACS Reagent Chemicals
W Wikidata
ﬂ ChemHat: Hazards and Altemnatives
Toolbos

_ * o
:

COMMENTS

SerubChemn
ECHA Brief Profile
§°| ECHA Infocard

M Chemagora

dicology

8§ ACToR,
0L DirugPorts

CCRIS
.
Pl Spi® o

E

Chemview

aeChamPorts
Gene-Tox

HSDE

EEE o @

—

Analytical
@ FOR-IDENT
th Perspectives 4 MEMI: Mational Environmental Methods
Index
RESC Analytical Abstracts
& T2 Analytical Data

+ Program

w MOMA: MassBank Morth America
w mzCloud
NE MIST IR Spectrum

NE NIST MS Spectrum

an Profiles

=

Search Engine

zarch

United States

Erreircnmentsl Protection

Agency

Prediction

W) 2D NMR HSQC/HMBC Prediction
W) Carbon-12 NMR. Prediction

W) Froton NMR Prediction

o ChemRTP Predictor

& LSERD
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Batch Searching

Baich Search@

Step 1 Step 2 Step 3

O e (—— e el

Step 4 Step 5 Step &

Step Three: Select Download Data or Display Chemicals

Flease enter one identifier per lina

select Input Type(s)

Identifiers
Chemical Hame )

CASRMN €

InChiKey €3

DSSTox Substance ID )
InChlKey Skeleton €3
MS-Ready Formulale) €)
Exact Formula(e) €)

Monoisotopic Mass

'mical Data

Enter ldentifiers to Search (searches should be limited to <5000 identifiers)

Fuel oil, no. 1
Ethylens oxide
Chloromethane
1-Chleropropan-2-one
n-Hexane

Ammonia

Nickel carbonyl
Phosgene

Potassium cyanide

Chlorodimethylsilane -
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Batch Searching

Select Output Format:

e

Customize Results
1 Select All
1 Select All in Lists

Chemical ldentifiers
“ DTXSID @

¢ Chamical Name €)
) CAS-RN €

Ll InChiKey €

L) JUPAC Name €)

Structures
Mol Filz €9
LI SMILES €
L InChl String €9
L) MS-Ready SMILES €)
) QSAR-Ready SMILES €

Intrinsic And Predicted Properties
) Molecular Formula €}

) Average Mass €3

) Monoisotopic Mass €9

) TEST Model Predictions €

) OPERA Model Predictions €3

United States
Erreircnmentsl Protection
Agency

Presence in Lists:

I ICCVAM test method evaluation report: in vitro ocular toxicity test methods
I 40CFR355

I Alist of all PEDEs (Polybrominated diphenyl ethers)

I Alist of all PCBs (Polychlorinated biphenyls)

= A list of polycyclic aromatic hydrocarbons

! Acute exposure guideline levels

1 Algal Toxins

I Androgen Receptor Chemicals

I APCRA Chemicals for Prospective Analysis

! APCRA Chemicals for Retrospective Analysis

I APCRA Chemicals for Retrospective Analysis_App_List_448 Chemicals
L ATSDR Minimal Risk Levels (MRLs) for Hazardous Substances
) ATSDR Toxic Substances Portal Chemical List

I Bisphenol Compounds

' California Office of Envirenmental Health Hazard Assessment
- Chemicals with interesting names

= CMAP

"/ DNT Screening Library

I Drinking Water Suspects, KWR Water, Metherlands

I EDSP Universe

I EPA Chemicals associated with hydraulic fracturing
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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

< =<' << <" | €< << |

Erreircnmentsl Protection

TOXVAL_C

< < << <<€ <<=

< < < << << <<



List of Chemicals SEPA

(s ) United States
S Environmental Protection
\’ Agency

Erreircnmentsl Protection
Agancy

Home Advanced Search Batch Search Lisis w+  Predicions  Downloads

-
Lists of Chemicals
—~ .
e U3eleCt List
Download
Show | 10 v entries Search:
Number of
Lizt Acronym List Name Last Updated Chemicals List Description

40CFR355 40CFR355 2018-01-05 354 Extremely Hazardouws Substance List and Thresheld Planning Quanfities; Emergency Planning
and Release Motification Reqguirements; Final Rule. (52 FR 13378)

AEGLVALUES Acute exposure guideline levels 2015-04-20 174 Acute exposure guideling levels (AEGLs) describe the human health effects from once-in-a-
lifetime, or rare, exposure to airbome chemicals.

ALGALTOX Algal Toxing 2017-11-21 54 A set of algal toxing of interest

APCRA_PRO APCRA Chemicals for Prospeclive Analysis 2018-02-14 204 The APCRA prospeclive case study list of approximately 200 chemicals as of January 2018,
developed by ECHA in consultation with EPA and other pariners

APCRA_RETRO APCRA Chemicals for Retrospective Analysis 2015-02-14 380 The APCRA retrospective case study list of 350 chemicals that have ToxCast/Tox21 data, hitk,
and point-of-departure values that meet case study criteria in Tox\ValDB.

APCRAAPPLIST APCRA Chemicals for Retrospective 2015-05-23 447 The APCRA retrospective case study list of 350 chemicals that have ToxCast/Tox21 data, hitk,

Analysis_App_List_ 448 Chemicals and point-of-departure values that meet case study criteria in Tox\ValDB.This is the EDITABLE

app list

ARCHEMICALS Androgen Receptor Chemicals 2018-05-01 110 The list of chemicals used to identify references with in vitro AR binding . From Kleinsireuer et al
hitp-ipubs.acs.orgfdoi/abs/10.1021/acs.chemraston 600347

ATHENSSUS University of Athens Surfactant and Suspect 2017-07-14 60 ATHEMSS5US is a compilation of suspects, predicted transformation products and surfactants

List screened in wastewater by University of Athens, as described in Gago-Fermero et al 2015, DOI:
10.1021/acs.est. Sb03454
comptox-prod.epa.gov/dashboard/chemical_lists ical 2017-03-11 200 The Agency for Toxic Substances and Disease Registry (ATSDR)is a federal public health -
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Environmental Protection

<EPA

Qo O0A

Home

[F] | 100%

H3C

CH3

o O

Advanced Search

CH3

Real-Time Predictions

= A

CHs

H3C

[+

Batch Search

o
3

United States
Erreircnmentsl Protection
Agancy

Select properties to predict
TEST

¥ Toxicological properties

¥ 96 hour fathead minnow LC50
¥ 48 hour D magna LC50

¥! 48 hour T. pyriformis IGC50

<

Oral rat LD50

<

Bioaccumulation factor

<

Developmental toxicity

Ames mutagenicity

<

Estrogen Receptor RBA

<

Estrogen Receptor Binding

Physical properties

¥ Normal boiling point
¥ Ielting point

¥ Flash point

¥ Vapor pressure

¥ Density

Surface tension

Thermal conductivity

<

Viscosity

4

Water solubility
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Real-Time Predictions

Mo ¥ United States
"y Environmental Protection
\’ Agency

Provider: T.E.S.T.

.‘.’., Download Summary «
Property

96 hour fathead minnow LC50

48 hour D. magna LC50

48 hour T. pyriformis IGC50

Oral rat LD50

Bioaccumulation factor

Developmental toxicity
Ames mutagenicity

Estrogen Receptor RBA

Estrogen Receptor Binding
Normal boiling point
Melting point

Flash point

Vapor pressure

Density

Advanced Search  Batch Search Lists ¥  Predictions

Experimental Value Consensus

6.051 -Log10(mol/L)
0.278 mgiL

5591 -Log10(mol/L)
0.802 mg/L

5.590 -Log10(mal/L)
0.804 mg/L

2.400 -Log10(mol/kg)
1243.951 mglkg

3.066 Log10
1164.438

true

false

-0.710 Log10
0.195

false

3452°C

743°C

161.7 °C

-5.955 Log10(mmHg)
1.109*10"-6 mmHg

0.959 g/em®

Downloads

Hierarchical clustering

5.678 -Log10(mollL)
0.656 mg/L

5548 -Log10(maliL)
0.884 mg/L

6.390 -Log10(mol/L)
0.127 mg/L

2232 -Log10(mol/kg)
1829.942 mglkg

3.090 Log10
1230.849

true

false

-1.692 Log10
0.020

false

306.6 °C

63.8 °C

143.5°C

-5.534 Log10{mmHg)
2.925%10"-6 mmHg

0.977 g/cm®

Single model

5.572 -Log10(mollL)
0.836 mg/L

6.169 -Log10(mal/L)
0212 mg/L

2717 Log10
521.420

true

-1.515 Log10
0.031

false

Group contribution

5.908 -Log10(mollL)
0.386 mg/L

5518 -Log10(moliL)
0.948 mg/L

5.588 -Log10(mol/L)
0.806 mg/L

3.257 Log10
1806.262

408.2°C

410°C

152.7 °C

-5.903 Log10({mmHg)
1.249710-6 mmHg

0.843 g/cm®

United States
Erreircnmentsl Protection
Agancy

vaLuaic

Nearest neighbor

7.047 -Log10(mol/L)
0.028 mag/L

5.128 -Log10(mol/L)
2.329 mgiL

4.790 -Log10(mol/L)
5.068 mg/L

2.568 -Log10(mol/kg)
845 609 mg/kg

3.200 Log10
1585.959

true
false

1.077 Log10
11.931

true

3207 °C
118.2°C
188.9°C

-6.428 Log10(mmHg)
3.735%10"-7 mmHg

1.057 glem?®
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Real-Time Predictions

United States
Erreircnmentsl Protection

Agancy
Predicted Fathead minnow LC350 (96 hr) for O(C1=CC=C(C=C1C)C(C2=CC=C(0C)C(=C2)C(C)C)(C)C)C from Consensus method
Prediction results
Endpoint Experimental value | Predicted value
Fathead minnow LCs; (96 hr) -Logl10(molL) N/A 6.05
Fathead minnow LCsq (96 hr) mg/L N/A 028
Individual Predictions
Predicted value
Method “Log10(mol/L)
Hierarchical clustering 5.68
Single model 5.57
Group contribution 5.91
Nearest neighbor 7.05
CAS Similarity | Experimental value |Predicted value
Coefficient| -LoglO(mol/L) -LoglO(mol/L)
s . s e . . O(C1=CC=C(C=C1C)C(C2=CC=C(OC)C(=CCcCycyccc - -
Predictions for the test chemical and for the most similar chemicals in the external test set (té‘ chmmf) ¢ LoeEEeEe ) NA 6.05
If the predicted value matches the experimental values for similar chemicals in the test set (and the similar chemicals were predicte
61096-84-2 - 0.74 495 497
Prediction results (colors defined in table below) -
85
E 80
E. 23184-66-9 073 565 517
5
g
L Chemicals MAE*
E
g% Entire set 055
g 60
E Similarity coefficient= 0.5 | 0.50 39515-41-8 072 817 732
e 55
E *Mean absolute error in -Log10(molL)
- 50
i
% 45
= 55792615 071 577 492
E 40 45 50 55 60 65 70 75 BO BS
Exp. Fathead minnow LC50 (96 hr) -Logl0{mel/L)
1929-73.3 0.71 5.05 5.19
52645-53-1 0.70 721 T.67
596-85-0 ',[ 0.70 6.38 547




Not just chemical “structures”

 Chemicals in commerce, of interest to the EPA,
are not all easily represented by structures

 Different chemical substances supported

— “UVCB chemicals” - Unknown or Variable Composition,
Complex Reaction Products and Biological Materials

— Homologous series as Markush Structures
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3 Xylenes
1330-20-7 | DTXSID2021446

Searched by DSSTox Substance Id

RELATED SUBSTANCES

CH;

'\} DETAILS

RELATED SUBSTANCES

Download / Send -

Sortby: Relationship

DTXS!

Searched Chemical

CASRN: 1330-20-

Wikipedia

Gresk 0ko, o, “wood”), xylol or dimethylbenzene is any one of three isomers of dimethyioenzene, or a8 combination thereof. With the
)2CcH,, each of the three compounds has a central benzene ring with two methyl groups attached at substituents. They are all colorless,
flammable liquids, some of which are of great industrial value. The mixture is refermed to as both xylene and, more precisely, xylenes

Read mare

Intrinsic Properties

Presence in Lists

Record Information

& chemicals

- b} Filter by:

Predecsssor Component Predecessor: Companent

CHy
4 related chemical

structures with this
substance

4 related chemical
structures with this
substance

Hylenes: defined midure 1
DTXEID: DTXEIDB021421
CASRN: NOCAS_ 21421

Hylenas; defined mixtu
DTXEID: DTXSIDT
CASRN: NOC,

CH,

DTXS!

Markush Child

o-Xylene
: OTXEI02021807
CASRMN: 25-47-3

Mariush Child

CH
’ H;L_Q_LHA

p-Mylene
DTXSID: DTXSID2021358
CASRM: 108-42-3

Markush Child

CHy

CHy

m-Hylene
DTXEID: DTXSIDE026298
CASRN: 105-28-2

United States

Erreircnmentsl Protection

Agency

Select all

Hide

Pradecessor: Component

5 related chemical
structures with this
substance
Total Pefroleumn Hydrocarbons (TPH)

DTXSID: DTXSID30881529
CASRM: NOCAS_881520

Transformation Product

MN-Banzoylalanine
DTXEID: DTXSID40176204
CASRM: 2185-64-3




Downloadable data

* Our data are licensed as public domain data

— available from downloads page
— registered to Figshare
— SQL data dumps

* Collection of web services for old dashboards
are available — API is being fully revamped
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In Progress: Structure, Substructure
and Similari

United States

ty Searching

AADashboard =
WYk A E DV e b N $060 Select properties to predict
H TEST.Q) OPERA  Search
! c
N Exact
0

® Substructure

L
Search result m Show [ Isotopically Labeled () Charged [ Salts or Mixtures Sort | Similarity # | =

2 N NH NHz ~ OH F
T4 B NTN NTN N = N“'N o N L NN
[l <’ N s U Js Yy N-N HaN— N O AU NN HO— "N N*N oL
N =7 HN™ N HiC™ N U N‘J.. N N%NHz HCT N CHy CI'N HeC 07 CHe N%O . )\-N . cl"'nT Tl
© 1 0.62 0.57 bz 0.57 053 053 053 b5 b5 05
9
- Cl ~
- ~ NTN ~
] A NN NN ) NZN NN
a NN P Ly HC e Y ) o aw
C‘J\IN’i | BI’J\NJ\BF HEC“OJ\N EHE N HAC-,SAN HC A i it
s 05 0.42 0.42 0.42 0.42
[ ~ - N I
o g N= - PS
nry O S R S N,lN
H;u.H S -1 O - & N p N 2 ?H N YW
042 042 042 042 042 04 04 04 04 04 "ol
— —~ [ |
L H e HeCagy [ [ o, o HNC ~ N
— L R ] - - - -
HsC. :: CH N e HsC. :: CH g H:}J\-('\ ; kN%H r\li‘ E:Z‘,N I\L L\I\- R
lgm Wt m,u,l—wmn,m HL&:\ *-HJCHJ L! N gH: J HLE'-; Wk @;cm e R =N h%‘ N N
0.4 0.4 0.4 04 04 04 H 0.4 0.38 0.38
Search result BEZT  show o isotopically Labslec PR R - . o
e NN AN NN why NN
i el BNTNTC et et o a
0.38 0.38 0.38 0.38 038 038 -
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In Progress : pKa Prediction Model

« pKa prediction models based on Open
Data Set of 8000 chemicals — acidic, basic
and amphoteric chemicals

Actual values of pka

Predicted vs Actual values for train dataset
coefficient of determination R"2 = 0.9831

= 3 layers with x3 nodes DNN__mean_train regression
® pKa

-5 0 5 10 15
Predicted values of pKa

Actual values of pKa

Predicted vs Actual values for test dataset
coefficient of determination R*2 = 0.7984

= 3 layers with x3 nodes DNN__mean_test regression ® g
pKa

25 5.0 75 10.0 125
Predicted values of pKa

United States
Erreircnmentsl Protection
Agency




In Progress: API development
Prototype services available

United States

Erreircnmentsl Protection

Agency

https://comptox.epa.gov/dashboard/web-test/WS?smiles=CCO&method=hc

JSONM Raw Data Headers

Save Copy
uuid:
predictionTime:
software:
softwareVersion:
condition:
endpoint:
method:
predictions:
e:
id:
smiles:
expValMolarlog:

expValMass:

predialMolarlog:

predialMass:
molarlLogUnits:

masslnits:

"55547 4T -F966-48e8-b331-aB8d217998864"
1528535898889

"T.E.S.T (Toxicity Estimation Software Tool)"
"5.81"

masec

"Water solubility at 25°C"

"Hierarchical clustering”

"C_1528539898889"
"acc

"-1.337"
"1881188. 783"
"-1.338"
"1ee2625.241"
“-Logl@(mol/L)"
“mg/L"
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Transparent access to data supporting computational
toxicology

CompTox Chemicals Dashboard provides access to
data for ~875,000 chemicals

Ongoing expansion of functionality to serve all data
streams for NCCT

Generalized Read-Across module is an intuitive,
integrated dashboard module. Showing great promise
and clear development path ahead
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