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The CompTox Chemistry Dashboard

PRIMARY GOALS
• Deliver a web-based application serving up chemistry related data
• Provide public access to the results of over a decade of curation work
• Provide access to the results of our QSAR modeling work
• Transparency regarding our data and algorithms - Open Data mentality
• Deliver a central hub to link together websites of interest 
• All data to be available as Open Data for download/reuse

SECONDARY GOAL
• Develop a new cheminformatics architecture for all NCCT tools and data



15 Years of Curating Chemistry Content



Comptox Chemistry Dashboard
https://comptox.epa.gov
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~760,000 chemicals
>15 years of data

https://comptox.epa.gov/


Comptox Chemistry Dashboard
https://comptox.epa.gov
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~760,000 chemicals
>15 years of data

https://comptox.epa.gov/


Chemical Page
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Chemical Properties



Multiple Prediction Algorithms
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Transparency: QSAR Modeling Reporting Format



Transparency: OPERA on GitHub
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https://github.com/kmansouri/OPERA.git

https://github.com/kmansouri/OPERA.git


Toxicity Values
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Product Composition Details



In vitro Bioassay Data

• In vitro bioassays are used to determine the biological activity 
of a substance – ToxCast and Tox21 projects

• A decade of measurements, and millions of dollars of data 
integrated into the dashboard 



Names and Identifiers



Integrated Literature Searching



Integrated Literature Searching



Integrated Literature Searching



Integrated Literature Searching



Pubmed Abstract Sifter



Links to Other Resources



Example External Links…
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Managing structure relationships
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Managing structure relationships
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Not just structures – “UVCBs”



UVCB Chemicals

• UVCB chemicals - Unknown or Variable Composition, Complex Reaction Products 
and Biological Materials

• Many different types of UVCB chemicals
–Surfactants with undefined composition
–Petroleum Distillates
–Gelatins, hydrozylates
–Formaldehyde, reaction products with diethanolamine
–Fatty acids, linseed-oil, compds. with  triethylamine
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Managing UVCB Relationships
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T.E.S.T services public ALPHA

• 96hr fathead minnow 50% lethal concentration (LC50)
• 48hr daphnia magna 50% lethal concentration (LC50)
• Tetrahymena pyriformis 50% growth inhibition conc. (IGC50)
• Oral rat 50% lethal dose (LD50)
• Bioconcentration Factor (BCF)
• Developmental Toxicity (DevTox)
• Ames Mutagenicity (Mutagenicity)
• Normal boiling point, Flash point, Melting point
• Surface tension, Viscosity, Water Solubility
• Thermal Conductivity, Vapor Pressure, Density

• EXAMPLE: https://comptox.epa.gov/dashboard/web-test/WS?smiles=ClC(Cl)(Cl)Cl

https://comptox.epa.gov/dashboard/web-test/WS?smiles=ClC(Cl)(Cl)Cl


Use Cases 

• I have a list of chemical names and CAS Registry Numbers

•What can the dashboard tell me about?
–What are the chemical structures???
–Are there predicted properties available?
–Are there high throughput screening data?
–What toxicity data are available?
–Can I download the data for me to use?
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Real World Applications – Names to Chemicals
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What about these chemicals????
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What about these chemicals????
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What about these chemicals????
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What about these chemicals????
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Curating Chemistry Data is painful
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Compare CAS Numbers: 
61789-71-1 (FAIL) versus 61789-71-7 (OCR failure?) 



What about these chemicals????
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Single Click Navigation into the Chemical
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Data for Download
https://comptox.epa.gov/dashboard/downloads
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https://comptox.epa.gov/dashboard/downloads


Future Work

• Continue expansion and curation of data and types.

• Provide “programmatic access” to all data – connect to other Agency 
resources and allow other scientists to integrate their scientific 
applications.

• Continue to assemble and enhance chemical lists and data for specific 
projects. Make available to Agency researchers and for public use.

• Make new modules public – “Generalized Read Across”, “EcoTox data”
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Conclusion

• Chemistry Dashboard for ~760,000 chemicals and associated data
– Search for single chemical or batch-based searching
– A focus on data curation and quality

• An Integration Hub – in vitro HTS, in vivo hazard toxicity, 
experimental and predicted physchem and fate and transport data
– Transparency in predictions and access to Open Data 

• Data downloads allows for reuse in other systems and integration of 
resources to support research
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