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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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Generalized DSSTox Storage Architecture
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Chemical Registration
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Chemical List Registration



DSSTox Chemistry Schema
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19 Tables



ChemTrack Bottles
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ChemTrack Search
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ChemTrack Shipments



ChemTrack Schema
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57 Tables



Generalized Data Model
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Sharing the DSSTox Database

DSSToxChemTrack

ChemRegChemTrack



“ChemSpiderMan” comes to NCCT (2015)

• DSSTox: ~700K substance records (25K manually curated)
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This data is great!

We need to make it 
available to the 

public!



Sharing the DSSTox Database

DSSToxChemTrack

ChemRegChemTrack

Dashboard



The Dashboard Taskmaster
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I Need 
PhysChem Data

I Need 
In Vivo Toxicity

Data

I Need 
Consumer Product 

Information

I Need 
QSAR Predictions

I Need 
ToxCast Results

I Need 
Analytical QC Data



I Need PhysChem Data…
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I Need PhysChem Data…
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Sharing the DSSTox Database

DSSToxChemTrack

ChemRegChemTrack

Dashboard

ChemProp



I Need In Vivo Toxicity Data…
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I Need In Vivo Toxicity Data…
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Sharing the DSSTox Database

DSSToxChemTrack

ChemRegChemTrack

Dashboard

ChemProp

ToxVal

ToxVal Load 
Scripts
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I Need CPDat…



I Need CPDat…
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I need Predicted Properties…
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I need ToxCast Results…
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I need ToxCast Results…

INVITRODB

Raw Data Curve Fits Fit Quality Flags
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ORD Data Lake

Facto

Proposed EPA-ORD Data Structure
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Conclusions

• The Comptox Chemicals Dashboard is great
• The desire to make our data available resulted in a web of tight coupling 
• This tight coupling inhibits improvement and flexibility
• Separation of concerns in different data layers adds complexity and 

overhead but removes restrictions
• APIs provide greater flexibility for maintaining backward compatibility 

than direct database querying



Acknowledgements

Software Development
Jeff Edwards
Jeremy Dunne

Modeling Software
Kamel Mansouri
Todd Martin

DSSTox
Inthirany Thillainadarajah
Sakuntala Sivasupramaniam
Ann Richard



EPA’s National Center for Computational Toxicology
Research Triangle Park, NC

NCCT’s ToxCast Team



Questions?
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