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Outline

• A very basic intro to the dashboard
• Our latest release – Getting to What’s New?
• New data and functionality 
• From data to real data predictions
• Work in progress
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The CompTox Chemistry Dashboard

• A publicly accessible website delivering access:
– ~760,000 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 2



How is it built?
https://jcheminf.springeropen.com/articles/10.1186/s13321-017-0247-6
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Release Notes
https://comptox.epa.gov/dashboard/resources/comptox_release_notes.pdf
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Release Notes
https://comptox.epa.gov/dashboard/resources/comptox_release_notes.pdf

• A detailed list of new functionality and fixes
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New Data

• ~3000 chemicals added since last release
• Additional experimental physchem data 

from literature added
• T.E.S.T predictions made across all data –

physicochemical predictions
• Human and Ecological hazard data added 

and curated (always ongoing)
• Production volume data added
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Detailed Chemical Pages
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Presence in Lists 
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Data Quality
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The Executive Summary (NEW)
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The Executive Summary (NEW)
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Properties, Fate and Transport
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Properties, Fate and Transport

• When we don’t have experimental data we 
predict it…
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OPERA: OPEN Data and OPEN Models
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Model Performance Details
(Redesigned display)
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T.E.S.T Models

• Predictions made for the whole database
• Includes detailed calculation reports 
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T.E.S.T Calculation Reports

17



Access to Chemical Hazard Data
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In Vitro Bioassay Screening 
ToxCast and Tox21 
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Redesigned 
Widget



Detailed Assay Description as PDF
(limited number of assays)
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Sources of Exposure to Chemicals
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Related Substances
Mappings to Transformation Products

22



Identifiers to Support Searches
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Literature Searches and Links
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Abstract Sifter for Excel
https://f1000research.com/articles/6-2164/v1
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Links to PPRTV and IRIS
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External Links to Data and Services
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Integrated Linkouts
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Integrated Linkouts
Comparative Toxicogenomics DB
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Advanced Searches
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Advanced Searches
Mass Based Search
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Advanced Searches

32



The Dashboard to Support 
MS-Analysis
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MS-Ready 
Structures
Underpin
Analysis 



Specific Data-Mappings 
“MS-Ready Structures”
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MS-Ready Mappings 

• Input Formula: C10H16N2O8 
• EXACT Formula Search: 3 Chemicals 
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MS-Ready Mappings 

• Same Input Formula: C10H16N2O8 
• MS Ready Formula Search: 88 Chemicals 
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Batch Searches
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Batch Search

38



OPERA and TEST in Batch
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Batch Search
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Excel Output
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Searching Families of chemicals

• Families of chemicals of interest
– Polychlorinated biphenyls (PCBs)
– Polybrominated diphenyl ethers (PBDEs)
– Polyaromatic hydrocarbons (PAHs) 
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Searching Families of chemicals
Polyaromatic Hydrocarbons
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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 EPA List of 
Hydraulic Fracturing Chemicals
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The List as “Structures” 
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Many Hydraulic Fracturing 
Chemicals are “Complex”
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Not all chemicals are “structures”

• UVCBs are chemical substances of 
unknown or variable composition, complex 
reaction products and biological materials
– Surfactants (C11-14 linear alkyl sulfonates)
– Reaction mass of p-t-butylphenyldiphenyl phosphate 

and bis(p-t-butylphenyl)phenyl phosphate and 
triphenyl phosphate

– Almond Oil
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Di-sec-butylphenol
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CAS Representation
Dashboard Representation



“Markush Structures”
https://en.wikipedia.org/wiki/Markush_structure 
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Enumeration of Markush 

• Markush structures can be enumerated 
into chemical families
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Real Time Predictions
10 Years of EPA T.E.S.T Models

• Over 10 years of QSAR modeling at the desktop –
installable Java module (from National Risk 
Management Research Laboratory)

• Now 750,000 chemicals predicted and real time 
predictions are available
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Real-Time Predictions
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Real-Time Predictions
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Work in Progress

• Present work in development
– Real time OPERA predictions – TEST predictions done
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Work in Progress

• Present work in development
– Real time OPERA prediction
– Structure/substructure/similarity search
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Prototype Development
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Work in Progress

• Present work in development
– Real time OPERA prediction
– Structure/substructure/similarity search
– Merging in other NCCT dashboard capabilities 
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Earlier Dashboard Applications
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Downloadable Data 
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Conclusion

• The CompTox Chemistry Dashboard provides access 
to data for ~760,000 chemicals

• An expanding list of data types and sources has 
been integrated

• The chemical lists of interest grows with each release
• Real time prediction models rollout has started

• Exciting array of additional searches in development
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April 1st is the 2nd birthday
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