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CompTox Chemicals Dashboard

• A publicly accessible website delivering access:
– ~875,000 chemicals with related property data
– Experimental and predicted physicochemical property data
– Experimental Human and Ecological hazard data
– Integration to “biological assay data” for 1000s of chemicals
– Information regarding consumer products containing chemicals
– Links to other agency websites and public data resources
– “Literature” searches for chemicals using public resources
– “Batch searching” for thousands of chemicals 
– Real time prediction of physchem and toxicity endpoints

– Over 5,000 of the chemicals are classed as PFAS Chemicals
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EPA activities around PFAS chemicals
https://www.epa.gov/pfas
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard
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1 of ~875,000 Chemical Pages
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Executive Summary
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Physicochemical properties
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OPERA Predicted Properties
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Experimental Data 
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Detailed OPERA Prediction Reports
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PFAS Literature Data Extraction

• Physicochemical property and environmental 
fate and transport data has been extracted 
from the literature

• OPERA models have been rebuilt with these 
data for new predictions

• Dramatic improvements in predictions for 
physchem endpoints – logP, AqSol, VP 
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Hazard Data – Human and Eco
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Hazard Data from “ToxVal_DB”

• ToxVal Database contains following data:
– ~30,000 chemicals
– ~750,000 toxicity values
– ~30 sources of data
– ~21,000 sub-sources
– ~4500 journals cited
– ~70,000 literature citations
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Bioactivity Data
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What is PFOS Called?
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Literature Searching - PubMed
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Literature Searching - PubMed 
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Generalized Read-Across (GenRA)

18

Select and Review Analogs



Generalized Read-Across (GenRA)
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Review Available Data Fingerprint indicating available dataSelect and Review Analogs



Generalized Read-Across (GenRA)
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Red : Toxicity effects. 
Blue: No Toxicity effects
Grey : Absence of data



Are there Similar Compounds? 
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Relationships in the data
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9 salt forms of PFOS (and the ion)
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Using data relationships

• We have purposely built relationships in the 
data. Specifically, “MS-Ready mappings”
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Advanced Search
Supporting Target/Non-Target MS
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2 Chemicals match the formula

26



Advanced Search
Supporting Target/Non-Target MS
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23 Chemicals match the formula
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23 Chemicals match the formula
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Batch Searches
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Batch Searches
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Surfacing Lists of Chemicals

• Specific subsets of chemicals, “lists”, can 
be displayed on the dashboard

• If there are chemicals that map together 
then these link to existing:
– Property data
– Hazard data
– Exposure data
– In vitro bioassay data
– Documents and Literature
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A List of Lists of Chemicals
https://comptox.epa.gov/dashboard/chemical_lists
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The OECD List of PFAS
http://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/
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The OECD List of PFAS
http://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/
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UVCB Chemicals 
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Example PFAS-UVCBs
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Markush Chemicals 

• PFOS is a member of linear perfluoroalkyl 
sulfonates
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…and their Markush Children…

• Linear perfluoroalkyl sulfonates has children…
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PFAS Categories in Development
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PFAS Categories in Development
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Work in progress

• Development of a high-throughput screening library and 
collection of physical samples (~430)

• 150 PFAS for screening based on categories, diversity, 
exposure considerations, procurability and testability, 
availability of existing toxicity data
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Supporting future work

• 1. Mobility: A wide and dynamic distribution of short chain PFAS due to 
their high polarity, persistency and volatility. (OPERA Predictions)

• 2. Substitution of regulated substances: The ban or restrictions of 
individual molecules will lead to a replacement with substitutes of 
similar concern. (Database content and Markush Enumeration)

• 3. Increase in structural diversity of existing PFAS molecules: 
Introduction of e.g., hydrogens and chlorine atoms instead of fluorine, 
as well as branching and cross-linking lead to a high versatility of 
unknown target molecules. (Database content)

• 4. Unknown “Dark Matter”: The amount, identity, formation pathways, 
and transformation dynamics of polymers and PFAS precursors are 
largely unknown. (Working with agency analytical scientists and 
collaborators to link and host data)
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Conclusions

• CompTox Chemicals Dashboard supports PFAS 
research at EPA in numerous ways
– Delivery of curated lists of PFAS chemicals (growing)
– Flexible search capabilities – support for Mass Spec
– Relationships in the data enrich navigation between chemicals

• Ongoing research efforts for PFAS chemicals
– Physical library of 100s of chemicals has been acquired
– High-throughput screening of ~150 chemicals
– Classification approaches and Markush representations
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