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The Charge for the Dashboard 

• Develop a “first-stop-shop” for environmental 
chemical data to support EPA  and partner decision
making:
– Centralized location for relevant chemical data
– Chemistry, exposure, hazard and dosimetry
– Combination of existing data and predictive models
– Publicly accessible, periodically updated, curated

• Easy access to data improves efficiency and 
ultimately accelerates chemical risk assessment



CompTox Chemicals Dashboard 
>1.2 million chemicals 



Over two decades of curation work



BASIC Search

• Type ahead search using 
Names, synonyms and 
CASRNs  

• Millions of identifiers 

• Substring search 



Detailed Chemical Pages

• Intrinsic properties, structural identifiers, linked substances



“Executive Summary”

• Overview of toxicity-related info
• Quantitative values
• Info re. toxicology subsets
• Physchem. and Fate & Transport
• Adverse Outcome Pathway links
• In vitro bioactivity summary plot



Experimental and Predicted Data

• Physchem and Fate & Transport 
experimental and predicted data

• Data can be downloaded as Excel, 
TSV and CSV files

• Predictions: multiple algorithms
• EPI Suite: Estimation Program 

Interface
• ACD/Labs (commercial)
• TEST: Toxicity Estimation Software 

Tool
• OPERA: OPEn structure–activity/ 

property Relationship App



Chemical Hazard Data

ToxVal Database

• ~30k chemicals
• >1M tox. values
• 46 sources of 

data
• 220 journals cited
• ~50k citations



Hazard Data for Copper

• 2246 rows of human/eco hazard data 
harvested with three clicks
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Similarity Searching



Related Substances 



Bioactivity Data



ToxCast 



Bioactivity Data
Summary views of >2000 Assay Endpoints



Bioactivity Data
Full transparency of data…



Bioactivity Data
…including concentration-response 



External Links – Also use Identifiers
Names, CASRN, PubChem IDs, InChIs… 
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External Links

• Links to ~90 websites providing access 
to additional data on the chemical of 
interest 



Chemical Lists and 
Categories



Example: PFAS Structure Lists
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Example: PFAS Structure Lists
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Example: PFAS Structure Lists
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PFAS lists of Chemicals 
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MTOX biomarkers 



Batch Searching



Batch Search CASRNs
Mtox 700 Biomarkers
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Download Batches of Data



Chemistry Data in one sheet



Bioactivity Data in another sheet



Toxicity Value Data in another sheet
>5000 rows of quantitative data



Cheminformatics Proof-of-Concept 
Modules

(PUBLICLY AVAILABLE)



Disclaimer and Info

• Software is available at
• https://www.epa.gov/chemical-research/cheminformatics

• Please understand it is proof-of-concept 
so reach out to me for help if necessary

LIVE DEMO 
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How to Use HCD

• Always start with INPUTs

• Choose the magnifying glass

• Search based on CAS RNs, Names, 
DTXSIDs from the Dashboard
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Basic Search

• Paste them into the search box. Click Search
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Add to “Cart”

• Review the chemicals and “Add to Cart”
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“Process the Cart”

• “Process the Cart” searches the chemicals 
against the database and serves them up

• The blue check marks (top RHS of structure) 
select or deselect chemicals Default is ALL. 
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Navigating the Matrix
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What are the Sources

• Hover over the informational icon to 
understand sources for Authoritative, 
Screening and QSAR Model
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Hover over Cell – Summary Call

• Hover on the cell gives the summary call 
for the chemical. CLICK to expand…
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Detail Table 
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Fonts represent sources

• BOLD: Authoritative Sources
• Normal: Screening Sources
• Italic: QSAR Models (TEST and SEEM3)
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Multi-sorting of columns

• Click on a column-heading…carcinogenicity 
selected below…
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Multi-sort, multi-columns

• Multiple columns can be sorted in order
• Click the check mark to remove that sort
• Click Reset to remove ALL sorts
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Click Structure to Show 
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Filters

• Filter hazard ratings IN or OUT…select 
Endpoint – should be self explanatory
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Filter out individual/multiple sources
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Export SDF or Excel File

• Most useful form for your needs..Excel
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Check SECOND Worksheet 
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Chemical Transformation Database

(Work in Progress)



Chemical Transformation Database

• Building the database of reactions under 
the Chemical Transformation Simulator 



Chemical Transformation Database

• Building the database of reactions under 
the Chemical Transformation Simulator 
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Chemical Transformation Database
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Reaction, Original References etc
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What’s Next?

• Adding Thousands of Parent-Product 
mappings from the Dashboard 
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Cheminformatically Enabling 
Analytical Methods

(Work in Progress)



Building a Methods Database

• Simple Vision: I want to find the best 
method(s) associated with a chemical (class)

• The Approach:
– Aggregate MS method documents
– Extract chemistry (mostly CASRN and Names)
– Map CASRN and Names to structures
– Search a database by names and synonyms, CASRNs, 

InChIKeys and ultimately structure
– “I cannot find my chemical in any method” –

CHEMINFORMATICS can help….
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Where are there methods?

• 900 method documents
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ECM – New and Old
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Many Scanned Documents!!!
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Embedding old Method PDFs
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Embedding New Method PDFs
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Structure Tables/Tiles view
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How many methods do we have?

• We have 2765 method documents to extract
• 30% have been extracted – ca. 25 small 

docs per day or 3-5 big docs per day

63



Contact Information

• Antony Williams (Antony, without an H)

• williams.antony@epa.gov
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