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DSSTox Ancient History

Goal: Linking chemical structures to data enabling SAR
• First release of data files in 2004
• Focused on high impact sets of data

–Carcinogenic Potency Database
–Drinking water disinfection by-products
–EPA’s Integrated Risk Information System
–FDA’s Maximum Daily Dose dataset
–EPA’s Fat Head Minnow Toxicity dataset
–etc...

• Managed all chemical registration for ToxCast and Tox21 
chemicals

• By 2014, roughly 20K manually curated substance records
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DSSTox Current History

• 761K substance records (27.5K manually curated)
• Central database for the Comptox Chemical Dashboard
• More Goals:

–Become a hub for all chemical data relevant to an environmental 
scientist

–Provide batch extraction of chemical data for our user community
–Offer chemical list based views of our data
–Provide list specific search capabilities

• Check out: https://comptox.epa.gov/dashboard
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Comptox Chemistry Dashboard
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Comptox Chemistry 
Dashboard (Cont.)
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General Data Model
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So Where is the Data?
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UVCB Chemicals

• UVCB chemical examples
– Surfactants with undefined composition
– Petroleum Distillates
– Gelatins, hydrozylates
– Formaldehyde, reaction products with diethanolamine
– Fatty acids, linseed-oil, compds. with  triethylamine
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Data linkage breakdown
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So Where is the Data?
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Chemical Families (e.g. PCBs)
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Data linkage breakdown
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ChemAxon Markush Technology
13



Office of Research and Development
National Center for Computational Toxicology

Update Record
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Look Away: Work In Progress
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New Relationships in Comptox
Chemistry Dashboard
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Collecting Property Distributions 
for Markush Children
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Markush in DSSTox
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Span of Predicted Properties for 
UVCBs
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Problems: Queryable, but Not 
Enumerable
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Problem: Human Readable or 
Computable
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x+y=6
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Problem: Markush Uniqueness
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x+y=6

• InChI-Keys for Markush?

• Canconical Extend Smiles?

• Enumerate and compare 
children?
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Problem: Do We Know the 
Substance?
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Problem: Drawing Limitations

• Variable position bonds (e.g, Pentene)
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Problems: Markush Structure 
Transfer
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• Mol File

• CXSMILES
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Conclusions

• Use of Markush for UVCB enables linking
• A lot of UVCB cannot be depicted with Markush
• Integration of Markush Technology brings its own 
problems
–Best depiction vs current enumeration capabilities
–Determining uniqueness
–Actually understanding the chemical substance
–Overcoming limitations through willpower
–Sharing Markush
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Questions?
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Conclusion

• The CompTox Chemistry Dashboard is the public 
interface into DSSTox chemical data (and 
everything that we can associate)

• Semi-automated curation is effective for expanding 
our data, while allowing appropriate correction via 
manual interaction

• We take care of our data
• We let you know how well we take care of our data
• We want your feedback to help us take care of our 
data!
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