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Outline

• A Short History of the Dashboard
• What is the dashboard used for?
• New capabilities, data and lists
• Linkages – outbound and inbound
• Contributing to Data Quality
• Prototypes in progress
• What’s the Next Big Change?
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But first

THANK YOU 
TO ALL

CONTRIBUTORS
2



Acknowledgments upfront…
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– CompTox Chemicals Dashboard Development Team
– Principal Investigators and postdocs
– Curation Team

• Collaborators across the agency for data 
sets, testing and cross-linking

• Contributors of datasets for registration
• And you, the users for support and feedback
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A SHORT 
HISTORY of the 
DASHBOARD
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Earlier Dashboard Applications
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Retired Dashboards – Two Gone
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ToxCast and EDSP21 Dashboards

• Both dashboards served valuable purposes 
for a number of years but blended in now
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The CompTox Portal – get it here
https://comptox.epa.gov/
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard



WHAT IS THE 
DASHBOARD 
USED FOR?

(and some what’s new)
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CompTox Dashboard
Chemicals
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DSSTox growth – 2007 to 2020
>7000 new chemicals added
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CompTox Dashboard
Products and Use Categories
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Additional Exposure Data 
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588k consumer products now in the database. 
Under constant curation and expansion…



The Factotum Database
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The Factotum Database
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CompTox Dashboard
Assays and Genes
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Growth in invitrodb data 2015:2020
~150 new assay endpoints

Approx 
Year

Invitrodb 
Version 
(Public)

# assay 
endpoints

#chemicals 
(total)

#curve fits 
(chemical-
aeid pairs)

#assay 
endpoints 
annotated 

to gene

#unique 
target 
genes 

annotated
2015 2.0 1192 9076 2,244,647 737 377
2018 3.1 1399 9214 3,281,340 1215 442
2019 3.2 1473 9224 3,525,844 1255 443
2020 3.3 1614 9949 3,720,594 1398 492
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• >140 assay endpoints and >700 chemicals added
• Data re-pipelined with new fitting procedures and 

~200k new curve fits released with this version
• >140 endpoints annotated to genes



SOME 
EXAMPLES OF 

USAGE
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Find me all “conazoles”
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What chemicals in what use category?
“What’s in eye liner?”
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Access In Vitro Bioactivity Data
ToxCast and Tox21 
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Access In Vitro Bioactivity Data
ToxCast and Tox21 
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GenRA (Generalised Read-Across)



Related Substances
e.g. Transformation Products
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Related Substances for Markush
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Identifiers to Support Searches
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Abstract Sifter – PubMed Integration 
searching >30 million abstracts 
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Mass and Formula Searches
Supporting Mass Spectrometry
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Advanced Searches
Mass Based Search
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MS-Ready Structures
https://jcheminf.biomedcentral.com/articles/10.1186/s13321-018-0299-2 

31



MS-Ready Structures
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Find me all salts of…
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Real-Time Predictions
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Real-Time Predictions
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NEW 
CAPABILITIES, 

DATA AND LISTS
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Watch for our news
https://comptox.epa.gov/dashboard/news_info
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Release Notes
https://comptox.epa.gov/dashboard/resources/cdn/release_notes_march2020.pdf

• A detailed list of new functionality and fixes
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New Safety Tab
Integrating PubChem GHS Data
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Over 260 Lists Now Available
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• Lists ranging from 3 to >62,200 chemicals
• 27 different PFAS lists – structures and 

non-structure lists
• Lists added to support specific programs



Disinfectant By-Products 
82 to 619 chemicals 
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EPCRA/CERCLA/CAA Lists
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Curated Wikipedia 
>12,000 chemicals
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Wikipedia serves the “snippet”
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Other Lists of Interest

• Storage Tanks – Above Ground/Underground
• IRIS Chemicals refreshed to >600 chemicals
• Azo dyes (decompose to aromatic amines)
• Curated CASMI (Critical Assessment of 

Small Molecule Identification) datasets 
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Lists provide a landscape overview
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Potential Use Cases 

• Batch search a list of chemicals to identify 
presence in >280 lists
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Select lists of Interest & Export File
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Cross-walking lists of interest
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Are there azo dye mass spectra?
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Azo dyes listed in “water” lists
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LINKAGES 
OUTBOUND and 

INBOUND
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Increasingly important identifier
The DTXSID
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In-links from various sources
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Wikipedia

PubChem

UniChem
MassBank

AOP Wiki



The DTXSID Identifier
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Increasing number of outlinks

• External Links reduce time to discovery
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New Outlinks of Interest
State-Specific Water Quality Standards

57



New Outlinks of Interest
PubChem Chemical Vendors

58



New Outlinks of Interest
California EPA OEHHA
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CONTRIBUTING 
to 

DATA QUALITY
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Ongoing Data Review
Thanks to our curators!
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Data Curation Level 

• View the level of curation for any chemical
• If you see any issues let us know
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As users, please contribute

• We welcome your comments: 
https://comptox.epa.gov/dashboard/contact_us
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https://comptox.epa.gov/dashboard/contact_us


Please help curate the data…

• Users can identify issues with all of our data
– Suggest chemicals to add to lists
– Suggest related substances – e.g. metabolites, degradants
– Flag errors in the data – e.g. properties

• We are now receiving daily feedback –
“Submit Comment”  

64



Submit Comments
We will provide feedback…
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>400 Comments to Date
Cleaning chemistry one at a time
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PROTOTYPES 
in 

PROGRESS
67



Proof-of-Concept: Structure/ 
Substructure/Similarity Searches
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Other Prototypes in Progress

• “Structure Standardization” services to 
produce MS-Ready and QSAR-ready data

• Single predictions already available. Batch 
predictions in development.
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“RapidTox” Proof-of-Concept
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RapidTox Dashboard
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Alternatives Assessment Dashboard
- a foundation technology

72



Now: “Hazard Comparison Dashboard”

73• Watch this space….



WHAT’S THE 
NEXT BIG 
CHANGE?
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First - An Announcement

• After 5 years & 10 releases, we have reached 
the end of this technology architecture

• The dashboard: a prototype that kept growing
• We are starting afresh with a new architecture 

based on a datahub and new user experience
• First release scheduled for March 2021

– migration of existing capabilities
– supporting increased frequency of data releases
– existing dashboard will remain online for smooth transition
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Short Term Goals for Release

• Using new table widgets to unify tabulated 
data handling across the application

• Rebuilding visualization widgets to support 
multiple applications 

• Service-based architecture will ultimately 
provide public API to access datahub

• Faster, more flexible searching
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Future Integration Planned…
The ACToR Database
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The early days of the dashboard
https://jcheminf.springeropen.com/articles/10.1186/s13321-017-0247-6
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The many years of data curation…
https://www.sciencedirect.com/science/article/pii/S2468111319300234
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• We owe a great debt to the curators who 
have invested efforts over ~20 years 



Downloadable Data Will Be Updated 
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Conclusion

• The Dashboard is our primary web-based tool for 
delivering data to the community 

• Data growth continues unabated – new chemicals, 
toxicity data, products, predictions, in vitro data…

• Data curation is a critical aspect of the project
• Proof-of-concept applications in development

– Structure standardization (MS-Ready/QSAR-Ready)
– Structure-substructure-similarity searching
– Hazard Comparison Dashboard and RapidTox workflows

• Next release (March 2021) will be a full rebuild of the 
architecture. Public API in development
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Contact

Antony Williams
US EPA Office of Research and Development
National Center for Computational Toxicology (NCCT)
Williams.Antony@epa.gov
ORCID: https://orcid.org/0000-0002-2668-4821

(Please note I am one small cog in the engine that makes 
the dashboard happen…)
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