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Relevant definitions

• DSSTox is the database of chemical substances, structures, 
identifiers and intrinsic properties 

• ChemReg is the chemical registration application used to 
register substances, lists and perform curation 

• The CompTox Chemicals Dashboard is the application 
providing public access to a snapshot of DSSTox data and 
other data streams



Historical Lineage

• 2000: DSSTox was conceived by Ann Richard
• 2004: Basic web interface went public with 7,000 substances
• 2011: Tox21 library added 8,500 substances managed in DSSTox
• 2013: DSSTox reached 24,000 substances and manual curation 

was unsustainable
• 2014: MySQL database expanded with public data resources to 

740k substances with 5 QC levels. ChemReg introduced
• 2016: CompTox Chemicals Dashboard release. 560k chemicals
• 2016-2024: Data releases on an ongoing basis: 1.21M chemicals



Two Decades of Development
The Proposal: https://pubmed.ncbi.nlm.nih.gov/11804603/ 

https://pubmed.ncbi.nlm.nih.gov/11804603/


DSSTox Has Been Stable for Years



ChemReg: Registration and Curation



Different Types of Chemical Substances



QC Level Details



QC Levels in the Dashboard 



Synonyms



Synonyms in the Dashboard



There Can Be Multiple CAS RNs



The Data Model



CAS RNs in the Dashboard



One Substance – One Active CASRN



Other Databases have looser models



Other Databases have looser models
All of these in PubChem for 16903-35-8



Predecessors and Successors



Successors: Transformation Products



Successors: Transformation Products



Monomer mappings to polymers



Polymers mapped to multiple monomers



Complex Substances: PAHs



Complex Substance Support 



Complex Substance Support 



Complex Substance Support : AFFFs



Markush structures capture groups of 
related chemical compounds



Complex Substances: Xylene Structures



Complex Substances: Xylene Substances



Complex Substances: PCBs



Complex Substances: PCBs – 209 “Children”



Complex Substances: PFAS classes 



“Enumerated” PFAS Markush structures



22 found in DSSTox, but 400 enumerated 
“Children”



VSSTox will capture “Virtual Children”
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Complex Substances: QACs/Quats



Chemical Lists 

• Individual chemicals can be associated with specific lists for 
which they are members.



Chemical Lists on the Dashboard



List creation in DSSTox 



Lists in the Dashboard 



Lists in the Dashboard



Work in Progress

• The ChemReg application is being rebuilt at present 
• The data model will be extended as appropriate
• We are building in new efficiencies to allow us to register 

chemicals faster, add in relevant mappings but no loss in quality
• The VSSTox database is in development 
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