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The iCSS Chemistry Dashboard

PRIMARY GOALS

• Deliver a web-based application serving up the chemistry 

related data used by our team

• Provide public access to the results of over a decade of 

curation work reviewing environmental chemistry data 

• Provide access to the results of our QSAR modeling work

• Deliver a central hub to link together websites of interest 

• All data to be available as Open Data for download/reuse

SECONDARY GOAL

• To develop a cheminformatics architecture to serve as a 

high quality chemical foundation for all NCCT tools and data
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iCSS Chemistry Dashboard

https://comptox.epa.gov
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DSSTox Chemistry Content
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iCSS Chemistry Dashboard
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>500,000 chemical names
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• Names, numeric identifiers and synonyms critical for:

–Searching database

–Integrating to external searches

–Supporting text-mining approaches 
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The iCSS Chemistry Dashboard
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Make maintenance easy…

Please suggest new ones!
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The iCSS Chemistry Dashboard
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Expt’l and Predicted PhysChem Data
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Data sharing and access
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New “NCCT Prediction Models”

•PhysChem properties to include in exposure 

modeling, augmenting with Toxcast data etc.

•Our approach to modeling:

– Obtain high quality training sets

– Apply machine learning approaches

– Validate performance

– Predict across full datasets
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NCCT Model Development

• Dashboard access to cleaned data, the predicted data for all 

chemicals and ultimately real time models

• QSAR prediction models (kNN) produced for all properties

• >700k chemical structures pushed through NCCT_Models
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Available Properties

• Solubility 

• Melting Point

• Boiling Point

• LogP (KOWWIN: Octanol-water partition coefficient)

• Atmospheric Hydroxylation Rate

• LogBCF (Bioconcentration Factor)

• Biodegradation Half-life

• Henry's Law Constant

• Fish Biotransformation Half-life

• LogKOA (Octanol/Air Partition Coefficient)

• LogKOC (Soil Adsorption Coefficient)

• Vapor Pressure
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Some statistics

• 15,809 chemicals in the LogP dataset

• CAS Checksum: 12163 valid, 3646 invalid (>23%)

• Valence errors: 322 Molfile vs 3782 SMILES (>24%)

• SMILES vs. Molfiles (structure check)

–133 SMILES cannot be converted (~1%)

–1279 differ in stereochemistry (~8%)

–362 “Covalent Halogens”

–191 differ as “tautomers”

–436 are different compounds (~3%)

• Original Training Set: >2400; Curated Training Set > 14000
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Adding MORE Data

•Collect “Open Data” for various endpoints from:

 PubChem 

Open Data Sources

•Data already harvested and awaiting processing

•New models to be produced from expanded data sets
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Connecting into the 

Dashboard 

• Linkages into the Dashboard are simple: using the 

associated identifiers

• For integration we can supply files of structures/identifiers 

mapped to DTXSIDs. Contact us…

• PubChem, EBI’s UNICHEM, ChemSpider and…
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Desktop integration coming
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Next Release in June..

• June release delivery update

–Faster searching

–Improved navigation

–New data types – integration to other NCCT apps

• In vitro DB

• Chemical and Product categories (CPCat)

• Exposure Data

–Expanded list of External Links

–Calculation details for models 
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Type Ahead Search
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New Table Displays
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Calculation Details 

link to reports for 

T.E.S.T data and 

NCCT_Models

New Table Displays
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In vitro DB…
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Consumer Usage (CPCat)
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Calculation Details
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QSAR Modeling Reporting Format
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Toxicity Estimation Software Tool
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Subset of T.E.S.T Reports
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Chemistry Software Architecture
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Summary

• iCSS Chemistry Dashboard has been in public beta for 2 months. 

Version 1 release scheduled for June 2016

• Validation of developing cheminformatics architecture

• Future Work: 

–Provide programmatic access to ORD data and algorithms

–Integrate more ORD resources – e.g. ECOTOX, T.E.S.T

–Integrate additional data resources

–Integrate with NCCT applications

–Support for chemical substances without structures

–Continue to enhance our “build once, use many” architecture
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Contact Information

Dashboard: Antony Williams

williams.antony@epa.gov

919-541-1033

NCCT_Models: Kamel Mansouri

Mansouri.kamel@epa.gov

919-541-0545
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