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 The CompTox Chemicals Dashboard - web-
based database of 875k substances

* Provides access to “high-throughput data”
— High-throughput bioactivity “ToxCast” data
— High-throughput prediction “physchem, fate & transport”
— High-throughput “exposure modeling”
— High-throughput retrieval of data — “batch searching”

 Work In progress
— High-throughput standardization
— High-throughput toxicokinetics
— High-throughput transcriptomics



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

875k Chemical Substances

N United States
\" iﬂvimnmemal Protection Home Advanced Search BatchSearch Lists v  Predictions Downloads
gency

875 Thousand Chemicals

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

Journal of Cheminformatics article regarding "MS-Ready structures”

March Sth, 2019 at 1:09:45 PM

A recent article describes "MS-Ready structures”, what they are, how they are generated and details regarding the benefits of these structures in navigating structure

relationships across the dashboard. The article is published in the Journal of Cheminformatics here.
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Bisphenol A

Searched by DS5Tox Substance Id.

HC CH

HO OH

Detailed Chemical Pages

80-05-7 | DTXSID7020182

Wikipedia

Bisphenol A (BPA) is an organic synthetic compound with the chemical formuls {CH4),D{C:H,OH); belonging to

bizphenols, with two hydroxyphenyl groups. It is 3 colorless solid that is soluble in on
cerain polycarbonates

Intrinsic Properties

Iy Molecular Formula: CicH,:0; | & Mol File | @, Find All Chemicals

Iy Average Mass: 222201 g

|l [zotope Mass Distribution

Iy Monoisotopic Mass: 222115032 g/

Structural Identifiers

Linked Substances

Presence in Lists

Record Information

Quality Control Notes

- —

he group of diphenylmethane derivatives and

solvents, but poorly soluble in water (0.344 wt % a3t 33 °C).
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Experimental and Predicted Data

Bisphenol A
4. 80-05-7 | DTXSID7020182

searched by D55Tox Substance Id.

Property
Summary v
& Download Columns ~
Property - Experimental average *  Predicted average 1
LogP: Octanol -Water 332101 3.29
Melting Point 155 (7} 139
Boiling Point 200 (1] 363
Water Solubility 5.26e-4 (1) 9.62e-4
Vapor Pressure 8.37e-T
Flash Point - 180



TEST and OPERA Predictions

EXECUTIVE SUMMARY

PROPERTIES

ENV. FATETRANSPORT

HAZARD

» ADME

p EXPOSURE

b BICACTIVITY

SIMILAR COMPOUNDS

GENRA (BETA)

RELATED SUBSTANCES

SYNONYMS

¢ LITERATURE

LINKS

COMMENTS

On this page:

* QSAR Methodologies
* What's New in Version 4.2.17

Toxicity Estimation Software Tool (TEST)

* Prior Version History

s System Requirements

s |nstallation Instructions

» Publications
Get Email Alerts

United States
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The Toxicity Estimation Software Tool (TEST) was developed to allow users to easily estimate
the toxicity of chemicals using Quantitative Structure Activity Relationships (QSARs)
methodologies. QSARs are mathematical models used to predict measures of toxicity from
the physical characteristics of the structure of chemicals (known as molecular descriptors).
Simple QSAR models calculate the toxicity of chemicals using a simple linear function of
molecular descriptors:

/\x’h'lansnuri et al J Cheminform (2018) 10:10
https:/fdoiorg/10.1186/513321-018-0263-1

Got a question about our research model?
Want to give us feedback? Contact a
technical expert about TEST.

Ask a Technical Expert

@ Journal of Cheminformatics

RESEARCH ARTICLE Open Access

OPERA models for predicting
physicochemical properties and environmental
fate endpoints

Kamel Mansouri

123"

,Chris M. Grulke', Richard 5. Judson' and Antony 1. Williams'

@ CrossMark




Standardization Approaches

» “QSAR-ready” forms of chemicals are need

for pushing through predictive models
— OPERA predictions

— TEST predictions

— All QSAR models we build




Standardization Approaches

United States
Erreircnmentsl Protection
Agency

* We standardize chemicals to enable searches

"MS-ready” forms to facilitate structure 1D

— Separate multi-component chemicals
— Destereo, desalt, de-isotope

N .

CH LEGEND: Name, SMILES

= | i DTXSID | InChikey 1% Block
| CAS | Monoiso. Mass | logP | Sources

= Data on: Toxicity | Exposure | Bioassays

D-Nicotine

CNlC’CC]C@@H]lCl =CN=CC=C1

DTHSIDO04635| SNICKCGAKADSCY
25162-00-9 | 162.1157| 0.929] 20
Tax: no| Expo: yes| Bioassay: yes

Micotine hydrochloride
CLCNICCCC@H]1C1=CN=CC=C1
DTXSIDG02093 | HDIBTCANMMXEW
2820-51-1 | 198.0924 | 0.929| 9
Tox: no | Expo: yes| Bioassay: yes

Nicotine
CN1CCC[C@H]1C1=CN=CC=C1
DTXSID1020930] SNICKCGAKADSCV
54-11-5 | 162.1157| 0.929| 72
Tox: yes| Expo: yes| Bioassay: yes

-0 M5-ready
DL-Nicotine
CM1CCCC1C1=CN=CC=C1

DTXSID3048154 | SMICKCGARADSCY
22083-T4-5 | 162.1157| 0.953| 9
Tox: yes| Expo: ne | Bioassay: yes

Benzoic acid, 2-hydroxy-, compd. with
3-[[25)-1-methyl-2-pyrrolidiny | pyridine (1:1)
0C(=0)C1=C{0)C=CC=C1.CN1CCC[C@H]1C1=CN=CC=C1
DTX5ID5075319 | AIBWPBUAKCMEKNS

29790-52-1| 300.1474| 0.929| 6

Tox: no| Expo: yes| Bioassay: no

“H
N
“H
DL-Nicotine-d3

[ZHIC{[2H]}{ [2H])N1CCCC1C1=CN=CC=C1
DTXSIDEDAA2666| SMICKCGAKADSCY |
69980-24-1| 165.1345| 0,929| 1

Tox: no| Expo: no| Bicassay: no

McEachran et al. J Cheminform (2018) 10:45
https://doi.org/10.1186/513321-018-0299-2

Journal of Cheminformatics

METHODOLOGY Open Access

“MS-Ready” structures for non-targeted e
high-resolution mass spectrometry screening
studies

Andrew D. McEachran'?, Kamel Mansouri'*=, Chris Grulke?, Emma L. Schymanskiq, Christoph Ruttkies®
and Antony ). Williams®

* Tweak algorithms and bulk process all data



Present status

For every data release...

* Presently every data release requires

— Produce standardized data (MS and QSAR-ready)
— QSAR predictions — TEST and OPERA
— Systematic name generation

» Registration of data into databases
* Time-consuming and lots of overhead

* Not yet supporting other models for high-
throughput



TEST Web Services

https://www.epa.gov/sites/production/files/2018-08/documents/
webtest users guide.pdf

https://comptox.epa.gov/dashboard/web-test/

Integration to registration

User’s Guide for WebTEST (version 1.0) system required for high-

g’f,’ﬁ'?n,jf;"{ﬁﬁf, ol A ol throughout processing

N 5. USING THE WEB SERVICE........oo s 43

5.1. Downloading the Web-TEST project........ccooueeeeiiiciiiiiieiiieeciiececieeeceee, 43
5.2 Importing the project into ECHIPSE ...ccvviiiiiiiiiiieeeeee e 43
5.3. Building WebTEST in Maven......cc..oooiiiieieieeeeeeeeeeeeeae e 43
54. Starting a local server for WebTEST ..o 43
5.5. Running a client to perform batch calculations............cccccoeeviiviieiiiieninnne, 44
5.6. Run batch calculations without using a Server ..........c..coooieiiiiiiinieennene. 47
5.7. “GET” APT call....e e 48
5.8. “POST™ APLall....ooi e 49

5.9. | D 6T <= USSR



OPERA Standalone Application
But services are required

Command line

) OFERA — | b

Input | C:\Userstkmansouri\DownlcadsiSample_60 scf

Qutput | C-\Users'kmansaurni\Downlcads Prediclions csw

Models
Physshem propertiss
| LogP WP [ |BP WP []ws HL KA, RT [+ pHa '+ LogD
« Enviranmental fate
«|LogBCF v A0H [ |Bindey [ RBiodeg & KM ¥ KOG
Touicity endpoints
ER (CERAPF)
ADME properties
FUB #|Clint

AR (CoMPARS) [+ AcuteTox (GATHGS)

C|ur|':ut oplions Results Summany

Loaded siruciures from SOF Tie: 50
Calculated Fal desciptors: 1444 (11 sac)
Senerated Fa fingerprints: 10146 {25 sec)
Calculated COK descrptors: 206 (11 sec)
Fredicted stictures: 50 [5 sec)

Tatal processing time: 74 2247 seconds

 Separate flas
' Nearest neighbors
Inchude dascripior values

Keep descriptors fles

@ Watch= 1 *sar 1 Yrork 5

» / OPERA

PE

equests 0 rojects o Wik

Free and open-source application (command line and GUI) praviding QSAR madels predictions as well as applicability domain and Exlit

accuracy assessment for physicochemical properties, ervironmental fate and toxicalogical endpaoints.

~o 12 releases A8 1 contributor e raIT

ts 1 branch

Branch: master = New pull request

<EPA
United States

Erreircnmentsl Protection
Agency

Graphical User Interface

Browse

Browse

Standardize
©
=0

V43

d

Calculate

https://github.com/NIEHS/OPERA
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Exposure
Data



Sources of Exposure to Chemicals SEPA

2 ) United States
S Environmental Protection
\’ Agency

DETAILS

EXECUTIVE SUMMARY
PROPERTIES

ENV. FATE/TRANSPORT
HAZARD

» ADME

» EXPOSURE

Erreircnmentsl Protection
Agancy

ome  AMvacedSeauh BachSeauh Lt v Predkons  Downoads swonncomment J O seacians

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

12

PRODUCTION VOLUME




Exposure Modeling SEPA

Erreircnmentsl Protection
Agancy

o . . | TR - - WA
Rapid Exposure Predictions kel WovedEiol Enpours bl

Rapid, also called high-throughput, exposure predictions or ExpoCast provide rapid
exposure estimates for thousands of chemicals. ExpoCast quickly and efficiently looks at
multiple routes of exposure to provide exposure estimates. ExpoCast uses, enhances and

evaluates two well-known exposure models to provide exposure predictions.

Farfield Exposure Models

Prtured Above: Examples of Nearfield Exposure,
Farfield exposure models are used to predict exposure from chemicals that are released into Consumer Use and Indoor

the outdoor environment through industrial releases. ExpoCast uses “off-the-shelf” models,
USETox and RAIDAR, to estimate outdoor environment exposures. These models estimate
the average amount of chemical that gets into the air, water, and soil. The estimates from these models are used in combination with the

estimates from the nearfield models to make exposure predictions.

Nearfield Exposure Models

Nearfield exposure models provide estimates of exposure to chemicals used in consumer products and in-home products. The model used
to estimate the range of total chemical exposures in a population is the EPA’s Stochastic Human Exposure and Dose Simulation (SHEDS)
model. There is a SHEDS high-throughput model that estimates exposure for thousands of chemicals, and a more precise traditional SHEDS
model which needs more input data to make more accurate exposure predictions.

13




In vitro
bioactivity data



In Vitro Bioassay Screening
ToxCast and Tox21

-

DETAILS

EXECUTIVE SUMMARY

EXPOSURE

BICACTIVITY
EDsP21
TOXCAST,/TOX21
PUBCHEM
TOXCAST: MODELS

SIMILAR COMPOUNDS

GEMRA (Bl

Bisphenol A
80-05-7 | DTXSID7020182

Searched by DSSTox Substance Id.

Chemical Activity Summary 0

© TOXCAST DATA

United States

Erreircnmentsl Protection

Agency

© ASSAY DETAILS

1
oy e

| (| B
!s!l%éi%ﬁ

Shaw Al

|

HHi Ik
HHUE

[

I+

ACS0 [uM)

T T T
o .01

1000

ACSD (uM): 45.36 )
Scaled top: 5.19 f&
Assay Endpoint Name: TOXZ1_CAR_Agonist

Gene Symbaol- MR
Organism: human
Tissue: liver
Assay Format Type: cell-based
Biological Process Target regulztion of
Detection Technology: Luciferase-
Analysis Direction: positive
Intended Target Family: nuclzar
Description: Data from th
ed into 1 assay endpo
an
negat

nscription factor act
P quantitation

EE

ontral and baseline of activity. Using
of indudble repa i m be used to
£ gEns
MR1I3. Furtherm referred to 3z 3 primary
readout, becauzs o 2z only produced 1 assay
ther relstable targsts,

eceptor intended
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In Vitro Bioassay Screening
ToxCast and Tox21

United States

Erreircnmentsl Protection

Agency

UTIVE SUMBARY

PROPERTIES

a4

BIOACTIVITY

CAST: SUMMARY

-
=4
5
c

Bisphenol A
80—05—_7 | DTXSID7020182

idated Synonym.

QC Data ID

Toa21 2

<
# Al

Ceatox/Opans (2 of 24 selected) i
Odyssey Thera (6 of 17 selected) a
Aftagene (4 of 165 selected) a
Tox21NCGEE (44 of 211 selected) 1
CellzDirect (3 of 48 selected) i
Bioseek (4 of 174 selected) i
Apredica (B of 107 selected) 4
MHEERL Padillz Lab (1 of 1 selected) a
Movascreen (46 of 167 selected) ]
MHEERL's Hunter Lakb {0 of 4 selected) ]
MCCT = Lab (4 of 4 selected) i
ACEA Biosciences (4 of 6 selected) i
Tanguay Lab (9 of 19 selectad) i
MHEERL Stoker & Laws Lab {1 of 2 selected) a

ToxCast/Tox21
Grata Deacripton
Pass Purity>80% and MW canfirmed
Pass Purily=00% and MW candirn

A Single Assay Can Have Multiple Charts Representative Samples Only

Mumber of Charts: 136 n




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

17




Transcriptomics Data will Deliver
Terabytes of Data for Analysis

» Large scale screen of 1,000 chemicals (ToxCast I/II)
in single cell type this summer

« Additional screens across multiple cell types/lines

» Additional reference chemicals and genetic
perturbations (RNAI/CRISPR/cDNA)

Low Coverage
r> 0.83

- e > T—T T —

vy .

Currently capable of assigning to >40
MOAs based on transcriptional
responses




“High-Throughput
Searching”



Batch Searching

» Singleton searches are useful but people
generally want data on LOTS of chemicals!

* Typical questions
— What is the list of chemicals for the formula C,H,O,
— What is the list of chemicals for a mass +/- error
— Can | get chemical lists in Excel files? In SDF files?
— Can | include properties in the download file?

20



Batch Search Names

Buprenorphine
Codeine
Dextromethorphan
Dihydrocodeine
Dihydromorphine
Ethylmorphine
Fentanyl

Heroin
Hydrocodone
Hydromorphone
Ketamine
Meperidine
Methadone
Morphine
Morphinone
MNaloxone
Naltriben
Oxycodone
Oxymorphone
Propoxyphene
Sufentanil
Tramadol

Step 1

Step 2 Step 3

Step 4

Step 5

United States
Agency

Step 6

Step Five: Choose Data Fields to Download
Please enter one identifier per line L

Select Input Type(s)
¥ |dentifiers

) Chemical Name €9

) casRn €@

= InChikey €9

) DSSTox Substance ID €9
L) DSSTox Compound 1D €Y
L) InChIKey Skeleton €9

MS-Ready Formula(e) €9

L Exact Formulae) €
L Monoisotopic Mass €)

@ Display All Chemicals

*+ Download Chemical Data

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

Buprenorphine
Codeine
Dextromethorphan
Dihydrocodeine
Dihydromorphine
Ethylmorphine

Fentanyl
Heroin

Hydrocodone
Hydromorphone

Excel
Download

:Murphine

TINPUT
|Buprenorphine
|Codeine
|Dextrometharphan
|Dihydrocodeine

Dihydromaorphine

: Ethylmorphine
|Fentanyl

Heroin

: Hydrocodone
|Hydromarphone

Ketamine

:Meperidine

Methadone

'FOUND_BY

Approved Name
Approved Name
Approved Name
Approved Name
Approved Name
Approved Name
Approved Name
Synonym

Approved Name
Approved Name
Approved Name
Approved Name
Approved Name
Approved Name

DTXSID

OTXSID2022704
OTXSID2020341
OTXSID3022908
OTXSID5a022936
OTXSIDT0485908
DTXSID1046760
DTXSID9023045
OTXSIDE0467E1
OTXSID8023131
OTXSID8023133
OTXSID8023187
OTXSID9023253
OTXSIDT023273
OTXSID9023336

Erreircnmentsl Protection




Add Other Data of Interest

Chemical Identifiers

¢ oTxsID @

¥/ Chemical Name €}
DTXCID €)

¢ CAS-RN ED

Y InChikey €)
IUPAC Name €)

Structures
Mol File €)
SMILES €9
InChl String €3
?| \5-Ready SMILES €
QSAR-Ready SMILES €

Intrinsic And Predicted Properties

?| Molecular Formula €)
Average Mass €)

¢ Monoisotopic Mass )
TEST Model Predictions €)

United States
Erreircnmentsl Protection
Agency

| Tramadaol

OPERA Model Predictions €)

INPUT DTXSID CASRN

: Buprenorph DTXSID202: 52485-79-7
|Codeine  DTXSID202176-57-3

Dextrometh DTXSID302 125-71-3

|Dihydrocod DTXSID502: 125-28-0
| Dihydromor DTXSIDT04i 509-60-4
|Ethylmorph DTXSID1041 76-58-4

|Fentanyl  DTXSID302:437-38-7

Herain DTXSID6041561-27-3

|Hydrocodor DTXSIDE02] 125-29-1

|Hydromorpk DTXSID802: 466-99-9

|Ketamine DTXSID802:6740-88-1
|Meperidine DTXSID902:57-42-1

Methadone DTXSIDT0Z 76-99-3

Morphine  DTXSID902; 57-27-2
|Morphinone DTXSID501 467-02-7
|Maloxone  DTXSIDE0Z 465-65-6

Maltriben -

| Oxycodone DTXSIDA0Z TE-42-6
| Oxymorpho DTXSIDA0Z T6-41-5
|Propoxyphe DTXSID102 469-62-5
|Sufentanil  DTXSIDG02: 56030-54-7 C22H30M2025
DTXSID908: 27203-92-56 C16H25M02

MOLECULAR_F(MONOISOTOPIC MS_READY_SMI

C29H41NO4
C18HZ1NO3
C18HZ5N0O
C18HZ3N0O3
CATHZINO3
C19HZ3N0O3
C22HZ8M20
C21HZ3NO5
C18HZ1NO3
CATH1INO3
C13H16CING
C15HZ1NO2
C21HZTND
CATH1INO3
CATHITNO3
C19HZ1NO4

C18HZ1NO4

CATH1INO4
C22HZ2INO2

467.3035588 [H]C12CC3=CAC

2891521435 [H]C12CC3=CAC
271.1936144 [H]C12CC3=C(C
3011677936 [H]C12CC3=CAC
287.1521435 [H]C12CC3=CAC

313.1677936 [H]C12CC3=CAC
336.2201635 CCC(=0)N(C1CC
3691576228 [H]C12CC3=C4C
299 1521435 [H]C12CC3=C4C
2851364935 [H]C12CC3=C4C
237.0920418 CNCA(CCCCCA=
247 1572289 CCOC(=0)C1(C
3092092645 CCC{=0)C(CC(C
2851364935 [H]C12CC3=C4C
2831208434 [H]C12CC3=C4C
327 1470582 [H]C12CC3=CAC
[

315.1470582 [H]C12CC3=C4C
301.1314081 [H]C12CC3=C4C
339.2198292 CCC(=0)0C(CCA
386.20273994 CCC(=0)N(C1=C
263188529 COC1=CC=CC(=

22



Access to other data

Chemical Identifiers

4

4

DTXSID €Y
Chemical Name €)

DTXCID €)
¢ CAS-RN ED

%

InChixey €9

IUPAC Name €)

Structures

Mol File €)
SMILES €9
InChl String €3

¥/ pMS-Read
QSAR-Ready SMILES €
Intrinsic And Predicted Properties

?| Molecular Formula €)

dge

-

¢ Monoisotopic Mass )

dy SMILES €}

Mass €)

* Pre-predicted TEST and
OPERA data

c

United States
Erreircnmentsl Protection
Agency

TEST Model Predictions €)
OPERA Model Predictions €)

DTXSID

DTXSID7020009
DTXSID5020023
DTXSID5020029
DTXSID8020044
DTXSID8020090
DTXSID8020173
DTXSID8020250
DTXSID1020273
DTXSID4020292
DTXSID9020297
DTXSID4020298
DTXSID1020306
DTXSID6020307
DTXSID6020351
DTXSID2020422
DTXSID6020515
DTXSID1020516
DTXSID1020566
DTXSID8020599
DTXSID0020600
DTXSID6020646

Acrylonitrile -

F H K
PREFERRE_|BIOCONCE BOILING_P 48HR_DAPIDENSITY_CDEVTOX_T 96HR_FATIFLASH_PO
74.44 0.92 0.54 22.46
52.443 0.841 0.641 8.913
107.213 0.901 0.642 19.044
83.788 0.858 0.719 21.313
192.271 1.108 0.529 98.93
102.976 1.233 0.308 35.353
91.367 1.601 0.777 21.094
73.604 1.162 0.797 49.401
278.468 1.286 0.859 164.565
150.5 1.123 0.42 49.082
61.07 1.425 0.794 24.417
69.641 1.126 0.426 16.663
97.879 0.871 0.6 19.542
33.566 1.214 0.464 7.323
166.494 0.947 0.94 77.204
97.361 0.914 0.515 21.051
102.31 1.214 0.66 21.312
28.496 0.73 -2.929
34.921 0. 0.968 0.758 0. 15.445
73.387 0.0020845 0.997 0.394 0.0021232 -1.928
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So what about
Pesticides???



Curated List of Pesticides

wEPA

United States

Environmental Protection Home Advanced Search

Agency

Batch Search  Lists % Predictions

United States
Erreircnmentsl Protection

Agency

3

man Download ¥

List Acronym s

Columns ~

4

List Name

Last Updated s

Select List

Number of Chemicals ¥

[ pesticidel I Copy Filtered Lists URL

L1

List Description

EPAPCS PESTICIDES|EPA: Pesticide 2017-11-07 4012 The entries in this list have been classified in the U.S. as pesticidal "active
Chemical Search Database ingredients” (conventional, antimicrobial, or biopesticidal agents), and were
sourced from the Pasticide Chemical Search database.
SWISSPEST PESTICIDES: Swiss 2017-07-14 183 SWISSPEST is a list of registered insecticides and fungicides in Switzerland
Pesticides and along with their major transformation products. This list was used for a
Transformation Products suspect screening approach described in Moschet et al 2013, DOI:
10.1021/ac4021598
TOXCAST_PHASEI TOXCAST_Phasei - EPA 2016-01-25 310 TOXCAST_Phasel corresponds to the phiv1 subset of TOXCAST (mostly

ToxCast Screening Library
(Phase | subset)

3 records

pesticides) screened in Phase | of the ToxCast program.

25




urated List of Pesticides SEPA

Erreircnmentsl Protection
Agancy

PESTICIDES|EPA: Pesticide Chemical Search Database

|dentifier substring search

Description: The entries in {{ys list have been classified in the U.5. as pesticidal “active ingredients” (conventional, antimicrobial, or biopesticidal agents), and were sourced from the Pesticide Chemical Search database

(https://iaspub.epa.gov/apex/Resticides/f?p=chemicalsearch:1) created by EPA's Office of Pesticide Programs. Chemical Search provides a single point of reference for easy access to information previously published in a variety of locations,
including various EPA web pag®§ and Regulations.gov. Chemical search contains the following: 1) Meore than 20,000 regulatory documents; 2) Links to over 800 dockets in Regulations.gov 3) Links to pesticide tolerance (or maximum residue
levels) information; 4) A variety cQweb services providing easy access to other scientific and regulatory information on particular chemicals from other EPA programs and federal government sources.

Number of Chemicals: 4012

3988 chemicals

Select all 2 Download ¥ Send to Batch Search CASRN v Hide chemicals that are: _ E

1-Acetyl-6-(1,1,1,2.3,3.3-heptafluoro-2-p... 8-(2.6-Diethyl-4-methylphenyl)-8-hydro... 5-({[(Methylamino)(nitroamino)methylen... Sodium 3,4,4-trifluoro-3-butene-1-sulfo...
CASRN: NOCAS_920532 CASRN: NOCAS_920508 CASRN: NOCAS_912338 CASRN: NOCAS_912336
DTXSID: DTXSID00920532 DTXSID: DTXSID10920508 DTXSID: CTXSID20912338 DTXSID: DTXSID00912336
Mono.Mass: 468.114807 Mono.Mass: 332.173607 Meno.Mass: 295.004511 Meone.Mass: 211.9730%94
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Send to batch and select....

Intrinsic And Predicted Properties

Molecular Formula €)
Average Mass €)
Monoisotopic Mass €)

TEST Model Predictions €)
OPERA Model Predictions €)

Metadata

Curation Level Details )
NHANES/Predicted Exposure €)
Data Sources €)

Include ToxVal Data Availability €)
Assay Hit Count €)

Number of PubMed Articles €)
PubChem Data Sources €)

CPDat Product Occurrence Count €)

RIS €)
PPRTY €)

Erreircnmentsl Protection



3988 Pesticide....Batch Search

« A few seconds to assemble

A

DTXSID

|DTXSID2021 105
DTXSID4022527
DTXSID4024064
DTXSID0032493
DTXSID4032667
DTXSID6020561
DTXSID6025355
DTXSID8032417
DTXSID6032352
DTXSID8020620
DTXSID2020189
DTXSID7044843
DTXSID5041778
DTXSID5023900
DTXSID9020247
DTXSID8024109
DTXSID1023998
DTXS1D2024242
DTXSID1020807

products, EXPOCAST predictions

PREFERRED_NAME

EXPOCAST_MELEXPOCASTNHANES

Pentachloronitrobenzene”1.14e-07

Propylparaben
Dinex
Triadimenol
Esfenvalerate
Endrin
Glutaraldehyde
Isofenphos

Chlorpyrifos-methyl

Fenthion

FD&C Blue No. 1
Erythrosin B
Chloropropylate
Benomyl
Carbaryl
Flutolanil
Cypermethrin
Paclobutrazol

" .4e-05

'8.29e-08
"1.73e-08
".7e-06

".29e-07
"2.03e-05
".87e-08
".07e-07
’8.99¢-08
'0.000178
'6.3e-07

"1.05e-07
".11e-07
'5.61e-08
".63e-08
".62e-06
"9.19¢-08

2-Mercaptobenzothiazoled.7e-05

L AL AL AL AL AL AL AL AL AL ALK L ALK EX

Y
Y

V<

[Ny

ToxCast data - #actives/#assays and % active
# articles in PubMed
Links to IRIS or PPRTYV reports

TEST or OPERA predictions

Availability of exposure data, presence in consumer

United States
Erreircnmentsl Protection
Agency

M

TOXVAL_DATA TOXCAST_%_ACT TOXCAST_#PUBMED_PUBCHEM_CPDAT_COUIRIS_LINK PPRTV_LINK

<AL AL L AL L H"' <L L L L L LKL

"11.8

"3.77
"42.13
"10.54
"11.45
"14.02
"4.35
"6.28
"1.27
"11.56
"13.72
24.25
"40.93
"11.23
"11.51
"1.4

"10.78
"1.11
"12.82

99/839
99/719
99/235
98/930
98/856
98/699
98/683
98/602
97/861
97/839
97/707
97/400
97/237
96/855
96/834
95/833
94/872
94/846
94/733

69)
201

163
483
284
6515
30

72
354
174
14843

476
1135
6
1148
139
111

96
121

164 Y
1476 -
5Y
83 -
198 -
98Y
1144 -
60 -
116 -
99 -
672 -
7-
12 -
105Y
245Y
80 -
246 -
40Y
86 -




Other packages
available from

NCCT



High-Throughput Toxicokinetics

https://cran.r-project.org/web/packages/httk/index.ht

Authors: Robert G. Pearce, R. Woodrow Setzer, Cory L. Strope, Nisha S. Sipes, John F.
Wambaugh
Title: httk: R Package for High-Throughput Toxicokinetics

httk: High-Throughput Toxicokinetics

Functions and data tables for simulation and statistical analysis of chemical toxicokinetics ("TK") as
in Pearce et al. (2017) <do01:10.18637/155.v079.104>. Chemical-specific in vitro data have been
obtained from relatively high throughput experiments. Both physiologically-based ("PBTK") and
empirical (e.g., one compartment) "TK" models can be parameterized for several hundred chemicals
and multiple species. These models are solved efficiently, often using compiled (C-based) code. A
Monte Carlo sampler 1s included for simulating biological variability (Ring et al., 2017
<do1:10.1016/j.envint.2017.06.004>) and measurement limitations. Calibrated methods are included
for predicting tissue:plasma partition coefficients and volume of distribution (Pearce et al., 2017
<do1:10.1007/s10928-017-9548-7>). These tunctions and data provide a set of tools for in vitro-in
vivo extrapolation ("IVIVE") of high throughput screening data (e.g., Tox21, ToxCast) to real-world
exposures via reverse dosimetry (also known as "RTK") (Wetmore et al., 2015
<do1:10.1093/toxscikfv171>).

V)



Work in Progress



Predicted Mass Spectra

http://cfmid.wishartlab.com/

¥ Utilities~ Help Data Publications Contact Us

CEMAD. Y 5NN %

Competitive Fr‘ugmehtqt_i_qh Modeling for Metabolite | dentification.

« MS/MS spectra prediction for ESI+, ESI-, and El to
support candidate ranking for mass/formula searches

DTXCID00916157

100
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High-Throughput Spectral Prediction

CFM-ID Predicted Library

* Predictions already generated for >700k structures

Data Descriptor | OPEN | Published: 02 August 2019
Linking in silico MS /MS spectra with
chemistry data to improve identification
of unknowns

Andrew D. McEachranH, llya Balabin, Tommy Cathey, Thomas R. Transue, Hussein Al-Ghoul, Chris

Grulke, Jon R. Sobus & Antony J. Williams B

Scientific Data 6, Article number: 141 (2019)  Download Citation &

 |deally CFM-ID spectra will be generated for all
chemicals added to our registration system



* High-throughput data generation comes in many forms

at the National Center for Computational Toxicology
— High-throughput bioactivity screening — ToxCast/Tox21

— High-throughput transcriptomics data

— High-throughput standardization (MS and QSAR-ready processing)
— High-throughput QSAR prediction (e.g. TEST and OPERA models)

— High-throughput Mass Spec fragmentation prediction (CFM-ID)

* Pipelining and versioning of
data is in scope as future work
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