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• National Center for Computational Toxicology  
established in 2005 to integrate:
– High-throughput and high-content technologies
– Modern molecular biology
– Data mining and statistical modeling
– Computational biology and chemistry

• Currently staffed by ~60 employees as part of 
EPA’s Office of Research and Development

• Home of ToxCast & ExpoCast research efforts
• Key partner in U.S. Tox21 federal consortium
• Multiple cross-division collaborations (e.g. 

NERL, OPP, OPPT)

National Center for 
Computational Toxicology



Earlier Dashboard Applications
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The CompTox Portal
https://comptox.epa.gov/
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The CompTox Portal
https://comptox.epa.gov/
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The CompTox Chemicals Dashboard

• A publicly accessible website delivering access:
– ~765,000 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
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard
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CompTox Chemicals Dashboard
Chemicals
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CompTox Chemicals Dashboard
Products and Use Categories
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CompTox Chemicals Dashboard
Assays and Genes
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Detailed Chemical Pages
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Approximately 15 Years of Data…
Growing with daily curation
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Available Properties

• Solubility 
• Melting Point
• Boiling Point
• LogP (Octanol-water partition coefficient)
• Atmospheric Hydroxylation Rate
• LogBCF (Bioconcentration Factor)
• Biodegradation Half-life
• Henry's Law Constant
• Fish Biotransformation Half-life
• LogKOA (Octanol/Air Partition Coefficient)
• LogKOC (Soil Adsorption Coefficient)
• Vapor Pressure

• And more…



Developing “NCCT Models”

• When we don’t have experimental data we 
predict the properties

• Our approach to modeling:
– Obtain high quality training sets
– Apply appropriate modeling approaches 
– Validate performance of models
– Define the applicability domain and model limitations 
– Use models to predict properties across our full datasets
– Release as Open Data and Open Models
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Access to Chemical Hazard Data
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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
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Sources of Exposure to Chemicals
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What chemicals in what product and 
use categories?
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What chemicals in what product and 
use categories?
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Remember home page searches
Searching for “eye”…
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In Vitro Bioassay Screening 
ToxCast and Tox21 
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In Vitro Bioassay Screening 
ToxCast and Tox21 
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In Vitro Bioassay Screening 
ToxCast and Tox21 
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Assay Modal Details 
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In Vitro Bioassay Screening 
ToxCast and Tox21 
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In Vitro Bioassay Screening 
Multi-chart Display
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Assay Modal Details 
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List of Chemicals for an Assay
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Choose Display Details
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In Vitro Bioassay Screening 
ToxCast and Tox21 
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Access to Analytical QC Data 
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Access to Analytical QC Data 
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Related Substances
e.g. Transformation Products
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UVCB Chemicals
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Related Substances for 
UVCB Chemicals
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Identifiers to Support Searches
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Literature Searches and Links
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Abstract Sifter – PubMed Integration 
searching >28 million abstracts 
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External Links to ~80 websites
Growing list of out links -
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Integrated Linkouts
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Integrated Linkouts
Comparative Toxicogenomics DB
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Mass and Formula Searches
Supporting Mass Spectrometry
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Advanced Searches
Mass Based Search
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Batch Searching

• Singleton searches are useful but we work 
with thousands of chemicals!

• Typical questions
– What chemicals can I get for 5000 CAS Numbers?
– Can I get predicted properties for 1000 chemicals?
– What is the list of chemicals for the formula CxHyOz ?
– What is the list of chemicals for a mass +/- error ?
– Can I get chemical lists in Excel files? In SDF files?
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Batch Searching
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Batch Searching
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Excel Output
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Lists of Lists

• Lists of chemicals – ca. 100 lists
• List of ToxCast/Tox21 assays
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11 PFAS Lists
http://comptox-prod.epa.gov/dashboard/chemical_lists 
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The OECD List of PFAS
http://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/
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The OECD List of PFAS
http://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/
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List of Assays
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Select an Assay to Navigate
Tile View 
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Select an Assay to Navigate
Table View 
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Real-Time Predictions
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Real-Time Predictions
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Downloadable Data Being Updated 
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Work in Progress “InvitroDB_v3”

• The last public release of ToxCast data 
(invitroDB_v2) was in 3rd Quarter of 2015

• The next release invitroDB_v3 is Fall 2018
• Data includes new assays, new chemicals, 

new pipelining, results of data curation
• Data will also release via the Dashboard
• Data will be available at https://www.epa.gov/chemical-

research/exploring-toxcast-data-downloadable-data

58

https://www.epa.gov/chemical-research/exploring-toxcast-data-downloadable-data


Prototype Development
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Prototype Development
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pKa Prediction Model

• pKa prediction models based on Open 
Data Set of 8000 chemicals – acidic, basic 
and amphoteric chemicals
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Conclusion

• The CompTox Chemistry Dashboard provides access 
to data for ~765,000 chemicals

• An expanding list of data types and sources has 
been integrated

• New searches based on Product Use and Categories 
and Assay and Gene

• The chemical lists of interest grows with each release

• Next release scheduled for Fall 2018 with 
InvitroDB_v3 data – more chemicals, more assays
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