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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard
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875k Chemical Substances



Detailed Chemical Pages
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Sources of Exposure to Chemicals
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Mass Spec Specific Functionality

• The ENTACT project has driven specific 
functionality Mass Spectrometry needs
– Specific searches within the dashboard
– Mappings between chemicals in the database
– Making use of specific representations for UVCBs
– Addition of specific lists of chemicals 
– Collaborative cross-linking between sites
– Research into best approaches for candidate ranking

5



Mass/Formula 
Searching and 

Metadata Ranking
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Advanced Searches
Mass Search
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Advanced Searches
Mass Search
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MS-Ready Structures for  
Formula Search
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“MS-Ready Structures”
https://doi.org/10.1186/s13321-018-0299-2
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MS-Ready Mappings 
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MS-Ready Mappings Set
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MS-Ready Mappings 

• EXACT Formula: C10H16N2O8: 3 Hits 
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MS-Ready Mappings 

• Same Input Formula: C10H16N2O8 
• MS Ready Formula Search: 125 Chemicals 
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Candidate ranking 
using public 
resources
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Using Metadata for Ranking

• Use available metadata to rank candidates
– Associated data sources

• Associated lists in the underlying database
• Associated data sources in PubChem
• Specific types (e.g. water, surfactants, pesticides etc.)

– Number of associated literature articles (Pubmed)
– Chemicals in the environment – the number of 

products/categories containing the chemical is a 
very important source of data
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Identification ranks for 1783 chemicals 
using multiple data streams
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DS: Data Sources
PC: PubChem
PM: PubMed
STOFF: DB
KEMI: DB



Is a bigger database better?
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• ChemSpider was 26 million chemicals then
• Much BIGGER today
• Is bigger better??



Comparing Search Performance
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• Dashboard content was 720k chemicals 
• Only 3% of ChemSpider size
• What was the comparison in performance?



SAME dataset for comparison
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How did performance compare?
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WORK IN 
PROGRESS
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Predicted Mass Spectra
http://cfmid.wishartlab.com/

• MS/MS spectra prediction for ESI+, ESI-, and EI
• Predictions generated and stored for >800,000 

structures, to be accessible via Dashboard
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Search Expt. vs. Predicted Spectra



Search Expt. vs. Predicted Spectra



Spectral Viewer Comparison
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Prototype Development
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Prototype Development
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Collision Cross Section Prediction
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API services and Open Data 

• Groups waiting on our API and web services
• Mass Spec companies instrument integration
• Release will be in iterations but for now our 

data are available 
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Benefiting the 
community with 

Open Data
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NORMAN Suspect List Exchange
https://www.norman-network.com/?q=node/236 
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Integration to MetFrag in place
https://jcheminf.biomedcentral.com/articles/10.1186/s13321-018-0299-2

34



Conclusion

• Dashboard access to data for ~875,000 chemicals
• “MS-Ready” structures dramatically enable searches
• Ongoing list curation expands data access
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• Candidate ranking 
supported by integrated 
meta-data

• Integration of predicted 
spectra (ESI+/- and EI) will 
assist candidate ranking

• API and services will be 
delivered
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