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Outline

• The Dashboard, the data and functionality
• Pesticide lists on the Dashboard
• Transformation product mappings
• Single searches vs Batch search
• Support for Mass Spectrometry
• Work in progress – prototypes
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard



Detailed Chemical Pages for
~900,000 chemicals
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Properties, Fate and Transport
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Hazard 
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Sources of Exposure to Chemicals
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Identifiers to Support Searches
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Link Access 
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NIST WebBook
https://webbook.nist.gov/chemistry/
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MassBank of North America
https://mona.fiehnlab.ucdavis.edu
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Structurally Similar Compounds
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Related Substances: Transformation 
products, metabolites, mixtures
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Literature searching of PubMed
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Markup of abstracts
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Batch 
Searching
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Batch Search Names
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Excel 
Download



Add Other Data of Interest
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Chemical Lists of 
Interest…
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~300 Chemical Lists (and growing)
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EPA Pesticide Chemical Search
Tile Mode
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EPA Pesticide Chemical Search
Table Mode
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List of Inert Ingredients Food 
and Nonfood Use
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Natural Product Insecticides
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“MS-ready” 
structures
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Overview of MS-Ready Structures

• All structure-based chemical substances are 
algorithmically processed to
– Split multicomponent chemicals into individual structures
– Desalt and neutralize individual structures 
– Remove stereochemical bonds from all chemicals

• MS-Ready structures are then mapped to 
original substances to provide a path between 
chemicals detected by mass spectrometry to 
original substances
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MS-Ready Mappings from 
Details Page 

27



MS-Ready Mappings Set of 24 
substances for “Atrazine” 
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Mass and Formula 
Searching
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Advanced Searches: Mass Search
Same mass as Atrazine +/-5ppm
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Advanced Searches: Mass Search
Same mass as Atrazine +/-5ppm
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Advanced Searches: Formula Search
Same Formula as Atrazine
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Batch Searching  
mass and formula
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Batch Searching

• Singleton searches are useful but we work 
with thousands of masses and formulae!

• Typical questions
– What is the list of chemicals for the formula CxHyOz

– What is the list of chemicals for a mass +/- error
– Can I get chemical lists in Excel files? In SDF files?
– Can I include properties in the download file?
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Batch Searching Formula/Mass
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Searching batches using MS-Ready 
Formula (or mass) searching
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Batch Search in specific lists
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Benefits of bringing it all together

• The true dashboard benefit is integration
• Rank potential candidates for toxicity using 

available data – hazard, exposure, in vitro
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Candidate ranking 
using metadata
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Data Source Ranking of 
“known unknowns”
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• A mass and/or formula search is 
for an unknown chemical but it 
is a known chemical contained 
within a reference database

• Most likely candidate chemicals 
have the most associated data 
sources, most associated 
literature articles or both

C14H22N2O3
266.16304

Chemical 
Reference 
Database

Sorted candidate 
structures



Data Streams for Ranking

• CompTox Dashboard Data Sources
• PubChem Data Source Count
• PubMed Reference Count
• Toxcast in vitro bioactivity 
• Presence in CPDat database
• OPERA PhysChem Properties
• Other possibilities – predicted media 

occurrence, frequency of InChIs online



Is a bigger database better?
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• ChemSpider was 26 million chemicals for 
the original work

• Much BIGGER today
• Is bigger better??
• Are there other metadata to use for ranking?



Comparing Search Performance

43

• When dashboard contained 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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For the same 162 chemicals, 
Dashboard outperforms 

ChemSpider for both Mass and 
Formula Ranking



CASMI
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CASMI 
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Work in 
Progress

48



Prototype Work in Progress

• CFM-ID
– Viewing and Downloading pre-predicted spectra
– Search spectra against the database

• Structure/substructure/similarity search
• Access to API and web services
• Integration to EPA “Chemical Transformation 

Simulator”
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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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Spectral Viewer Comparison
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Published: Alex Chao et al
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Prototype Development
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Conclusion

• Dashboard access to data for ~883,000 chemicals
• Pesticides lists sourced from EPA and other sources
• Relationship mappings between parents and products
• MS-Ready data facilitates structure identification
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• Metadata for candidate ranking
• Data continues to grow with 

ongoing curation activities
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