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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

• NCCT outputs: include a lot of data, models, 
algorithms and software applications 

• We produce Open Data – we want people to 
interrogate it, learn from it, develop 
understanding

National Center for 
Computational Toxicology



Early Dashboard Applications
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Integrating All of Our Data
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• Breadth of data has grown over the years
– In vitro high-throughout screening data – thousands 

of chemicals across hundreds of assays
– Hazard data – human and ecological
– Exposure Data (exp. & pred.)
– Predictive models
– Aggregated data

• Other EPA databases
• International databases
• Literature data



The CompTox Chemistry Dashboard

• A new architecture bringing together all data

• A publicly accessible website delivering access:
– ~760,000 chemicals with related property data
– Experimental and predicted physicochemical property data
– Experimental Human and Ecological hazard data
– Integration to “biological assay data” for 1000s of chemicals
– Information regarding consumer products containing chemicals
– Links to other agency websites and public data resources
– “Literature” searches for chemicals using public resources
– “Batch searching” for thousands of chemicals 
– Real time prediction of physchem and toxicity endpoints
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CompTox Chemistry Dashboard
https://comptox.epa.gov/dashboard
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Detailed Chemical Pages
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The Executive Summary
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The Executive Summary
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The Executive Summary
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Properties, Fate and Transport
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OPERA: OPEN Data and OPEN Models
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Access to Chemical Hazard Data
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Sources of Exposure to Chemicals
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Product Composition Details



In Vitro Bioassay Screening 
ToxCast and Tox21 
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The Assay Table

• Detailed Assay Descriptions (growing list)
• Details in later talk…
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Detailed Assay Description as PDF
(limited number of assays)
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The Assay Table

• SeqaPASS files - Sequence Alignment to 
Predict Across Species Susceptibility

18



SeqaPASS
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The Assay Table

• Links to Adverse Outcome Pathway Wiki
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AOPWiki Integration 
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Single Click Download

22



Literature Searches and Links
Rebuilt Abstract Sifter
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Links to Other Resources



Example External Links…
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Accessing Lists of Chemicals

• Build out definitive “lists” of chemicals  
– Algal toxins
– Pesticides
– Toxcast screening chemical collection
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The Collection of Lists
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ToxCast phases over time
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Single Click to View Data
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Answering Questions 

• I have a 1000 CAS Numbers (or Names) –
are there data available?
– Has any Toxcast data been run?
– Are there Toxicity Data values available?
– Are there predicted exposure data (via Expocast)?
– Can I get predicted physchem data for my model?
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Batch Searching for Data for 
Thousands of Chemicals
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Batch Search

32



Downloadable Results 
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SDF Download
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INCOMPLETE support for in vitro 
HTS data – use ToxCast Dashboard 
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• Data from ToxCast and the Tox21 collaboration
• https://actor.epa.gov/dashboard/



ToxCast Dashboard
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ToxCast Dashboard
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ToxCast Dashboard
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Work in Progress – Bioactivity Curves
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Future Search
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Chemical Assay Gene Product
Search Assay Endpoint Name



Our support for FAIR Data
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Downloadable ToxCast Data
https://www.epa.gov/chemical-research/downloadable-computational-
toxicology-data
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Delivering our Chemistry Data

• Various types of data at FTP download site: 
ftp://newftp.epa.gov/COMPTOX/Sustainable_Chemistry_
Data/Chemistry_Dashboard 43

ftp://newftp.epa.gov/COMPTOX/Sustainable_Chemistry_Data/Chemistry_Dashboard


When you have a structure editor…



What we are building…
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Conclusion

• The CompTox Chemistry Dashboard provides 
access to data for ~760,000 chemicals

• High quality data from ongoing curation efforts
• An integration hub for multiple “modules”

– Experimental and predicted properties
– Human and Ecological Hazard data
– Exposure data – products, data in the environment
– In vitro bioassay data – ToxCast/Tox21
– Literature searching – Google Scholar and PubMed
– Specialized searches – mass/formula for analytical support
– Batch searching and Real Time Predictions

• The primary architecture for NCCT data 
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