
US EPA CompTox 
Chemicals Dashboard

Antony Williams 

US EPA, Center for Computational Toxicology and Exposure

Durham, NC

919-541-1033

williams.antony@epa.gov



Conflict of Interest Statement

This work was reviewed by EPA and approved for presentation but does not 
necessarily reflect official Agency policy.



Abbreviations

• CompTox - Computational Toxicology
• DSSTox - Distributed Structure 

Searchable Toxicity DB
• CASRN - Chemical Abstracts Registry 

Number
• InChI - International Chemical 

Identifier
• QMRF – QSAR Model Report Format
• ToxVal - Toxicity Value Database
• OPERA - OPEn structure–activity 

Relationship App
• TEST - Toxicity Estimation Software 

Tool 

• ToxCAST - Toxicity Forecaster
• CERAPP - Collaborative Estrogen 

Receptor Activity Prediction Project
• CoMPARA - Collaborative Modeling 

Project for Androgen Receptor Activity
• SDF - Structure data file



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

875k Chemical Substances

https://comptox.epa.gov/dashboard


BASIC Search

• Type ahead search using Names, 
synonyms and CASRNs  

• Millions of identifiers 

• Substring search 



Detailed Chemical Pages

• Chemical page: Wikipedia snippet when available, intrinsic 
properties, structural identifiers, linked substances



“Executive Summary”

• Overview of toxicity-related info
• Quantitative values
• Info re. toxicology subsets
• Physchem. and Fate & Transport
• Adverse Outcome Pathway links
• In vitro bioactivity summary plot



Experimental and Predicted Data

• Physchem and Fate & Transport 
experimental and predicted data

• Data can be downloaded as Excel, TSV 
and CSV files

• Predictions: multiple algorithms
• EPI Suite: Estimation Program Interface
• ACD/Labs (commercial)
• TEST: Toxicity Estimation Software Tool
• OPERA: OPEn structure–activity/ 

property Relationship App



Transparency for prediction models

• QMRF – QSAR Model 
Report Format details

• Applicability Domain
• Plots of expt. vs pred.
• Nearest-neighbors 



OPERA Standalone Application

• OPERA predictions 
available on dashboard

• OPERA application 
available (from Github)

• Both GUI and command 
line versions available



Chemical Hazard Data

ToxVal Database

• ~30k chemicals

• >770k tox. values

• ~30 sources of data

• ~22k sub-sources

• ~5k journals cited

• ~70k citations



In Vitro Bioassay Screening 
ToxCast and Tox21 

In vitro bioactivity

• 4K chemicals (ToxCast)

• 8k chemicals (Tox21)

• ~2k assay endpoints



In Vitro Bioassay Screening 
ToxCast and Tox21 



Sources of Exposure to Chemicals



Identifiers to Support Searches



Chemicals Discussed Today

• During talks today we heard about these chemicals. All are on the dashboard.

• 2,4-dihydroxybenzophenone, 131-56-6 (Mark)

• 50-00-0, 6898-97-1, 17804-35-2, 1582-09-8, 789-02-6, 50-06-6, 57-30-7, 131-55-5 
(Shannon)

• Argatroban, Lepirudin (Thomas)

• Arsenic trioxide, chlorpyrifos, cadmium, phorate, butylate, methyl bromide, Diazinon, 
Fonofos, Atrazine, Dichlorvos, Phorate, Parathion, 2-butenal, pyruvaldehyde, nicotine, 
formaldehyde, acetaldehyde, acetone, propionaldehyde (Carolyn) 



BUILT-IN “MODULES”



Literature Searching 

• Real-time retrieval of data from PubMed (>29 
million abstracts and growing)

• Choose from set of pre-defined queries
• Adjust and fine tune queries based on interests



Literature Searching 

• “Sifting” of results using 
multiple terms 

• Frequency counting terms
• Color highlighting of terms
• Download list to Excel
• Send list to PubMed for 

downloading ref. file
• Direct link via PubMed ID



Generalized Read-Across (GenRA)
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GenRA in practice – step by step

• Analogue identification: based 
on Morgan fingerprints and 
selecting 10 default analogues



• Data matrix view of source analogues relative to target chemical

GenRA in practice – step by step



GenRA in practice – step by step

• Predictions are binary (yes/no) for toxicity effects

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

• Updated Data matrix view with GenRA predictions for target chemical



Related Publications 



CHEMICAL LISTS AND 
CATEGORIES



EPAHFR: Hydraulic Fracturing
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PFAS lists of Chemicals 
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List of Assays 



From Assay to Chemicals…



Other Searches



Product/Use Categories



Lubricant



Other Searches

Chemical-Biology



Assay/Gene Search



Assay/Gene Search



Mass/Formula 
Searching



Advanced Searches
Mass Search



Advanced Searches
Mass Search



Mass Spec Focused Applications



Mass Spec Focused Applications



Batch Searching



Batch Searching

• Singleton searches are great but… 

• …we generally want data on LOTS of chemicals!

• Typical questions
• What are the structures for a set of chemical names? Set of CASRNs?

• Can I get chemical lists in Excel files? As a list of SMILES strings? Can I 
get an SDF file?

• Can I include predicted properties in the download file? OPERA? TEST?

• Are “these chemicals” screened in Toxcast?

• I’m a mass spectrometrist and need masses and formulae for a list of 
chemicals



Chemicals Discussed Today

• During talks today we heard about….
• 2,4-dihydroxybenzophenone, 131-56-6 (Mark)

• 50-00-0, 6898-97-1, 17804-35-2, 1582-09-8, 789-02-6, 50-06-6, 57-30-7, 131-55-5 
(Shannon)

• Argatroban, Lepirudin (Thomas)

• Arsenic trioxide, chlorpyrifos, cadmium, phorate, butylate, methyl bromide, Diazinon, 
Fonofos, Atrazine, Dichlorvos, Phorate, Parathion, 2-butenal, pyruvaldehyde, nicotine, 
formaldehyde, acetaldehyde, acetone, propionaldehyde (Carolyn)

• What information can we find and how fast??? 



Batch Search Identifiers
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Excel 
Download



Include Data of Interest – then dive deeper…



Batch collection of data for a 
set of pesticides 



Curated List of Pesticides 

• Find list of interest

• Select list and 
send to batch



Send to batch and select….

•A few seconds to assemble
• ToxCast data - #actives/#assays and % active
• # articles in PubMed
• Links to IRIS or PPRTV reports
• TEST or OPERA predictions
• Exposure data: predictions and CPDat



Real-Time Predictions
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Input structure 
using sketcher

Edit chemical

Select endpoints 
for prediction



Real-Time Predictions with detailed calculation reports

• Four individual models plus consensus model with calculation report



Real-Time Predictions with detailed calculation reports

• Full prediction report

• Shows chemicals used in 
training set



Summary and Conclusion

• CompTox Chemicals Dashboard - a 
central hub for environmental data
• ~875k chemical substances 

• Integrating property data, hazard data, 
exposure data, in vitro bioactivity data

• Interrogation of bioactivity data -

• Multiple types of searches 

• Batch search for thousands of chemicals

• Real-time property and toxicity predictions

• Downloadable files – CSV, TSV and Excel 
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