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The Comptox Chemicals Dashboard Overview

A publicly accessible website delivering access:
- ~875,000 chemicals with related 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 
- Experimental and predicted physicochemical property data
- Real time prediction of physchem and toxicity endpoints
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QSAR Predictions in the Dashboard



New Prediction

4



Known Issues: Prediction of Salts in T.E.S.T.

5



Known Issues: Prediction of Tautomers in T.E.S.T.
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Certain Point of View

“So, what I told you was true... from a certain point of view” - Obi-Wan Kenobi

R. Marquand et al. 1986. Return of the Jedi. United States: Twentieth Century-Fox Film Corporation



Model Prediction (for non-modelers)

T.E.S.T Melting 
Point Model

EXPECTATIONS
It works

If it fails, it tells you why
Reproducible

Same Chemical, Same Result
Changes to the model are clearly conveyed

MP = 3.46 °C



Model Prediction (T.E.S.T.)
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KNIME 
Structure 

Standardizer

Stored Model Predictions (T.E.S.T.)
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Known Issues: Prediction of Salts in T.E.S.T.
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Known Issues: Prediction of Tautomers in T.E.S.T.
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What is the Model? 
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Genericized GA-kNN Modeling Workflow



Known Issues: EpiSuite Tautomers
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Known Issues: OPERA 2.0 Released
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This is not the web-
based application 
talk I was looking 

for?



Current Dashboard Structure

ChemTrack DSSTox ChemProp InVitroDB ToxRef DB

Ruby on Rails
Ruby on Rails 

APIACToR WS



ORD Data Lake

Facto

Proposed EPA-ORD Data Structure

ChemTrack DSSTox ChemProp

Integration Layer

Transactional Layer

Presentation Layer
(Fit-for-Purpose)

Production Application Layer

Generalized data model 
providing integration 
across the domains for 
scientific exploration

Virtual or Physical Application Databases 
– Data Structured to efficiently support 
our external production applications

Raw data processing 
and data curation, 
quality toolsInVitroDB ToxRef DB

ChemTrack
App
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Package
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* Decision that can be stored with consultations with key stakeholders

U.S. Environmental Protection Agency5/7/2019

High level Information/Integration Architecture 
(30K feet)

ChemTrack ChemReg Unstructured/
structured

ChemProp Pubmed

ChemicalBioAssays Exposure Risk*

Integration Layer

Data Collection Layer

Presentation Layer
(Fit-for-Purpose)

Application/Analytics Layer

Chemistry GenRA LitDb

….

….

Fit-for-purpose 
technologies (technology 
ecosystem)

Virtual Databases (VDB’s) – using Data 
Virtualization technology and some may 
be physical data especially high volume

Raw data processing 
and data curation, 
quality tools

Fit-for-purpose 
technologies

Data orchestration using 
Pentaho (PDI) / or other 
technologies

Contribution: Jeff Edwards and Amar Singh



Model Prediction Gateway
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Model registration interface
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Model Classes

Disconnected

• Models not accessible 
via API

• Data parsed and stored 
in prediction gateway 
database

• Not available in 
prediction interface

e.g., all current models

External Service

• Models accessible via 
API

• API JSON schema not 
“controlled”

• Available in prediction 
interface

• May require structural 
pre-processing

e.g., T.E.S.T Models

Local Model

• Models accessible via 
API

• API JSON schema 
“controlled” (pre-
defined parsing)

• Available in prediction 
interface

• Likely uses support 
services

e.g., None



Model Result Parsing
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Model Classes

Disconnected

• Models not accessible 
via API

• Data parsed and stored 
in prediction gateway 
database

• Not available in 
prediction interface

e.g., all current models

External Service

• Models accessible via 
API

• API JSON schema not 
“controlled”

• Available in prediction 
interface

• May require structural 
pre-processing

e.g., T.E.S.T Models

Local Model

• Models accessible via 
API

• API JSON schema 
“controlled” (pre-
defined parsing)

• Available in prediction 
interface

• Likely uses support 
services

e.g., None



Supporting Service Gateways
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Feature Set 
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Descriptor and Fingerprint Availability in 
Dashboard



Standardization in the Dashboard



Local Model Services
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More Complexity: “Dependent” Models
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The Circle of Modeling!!!

Prediction 
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Model 
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Conclusions

• The Comptox Chemicals Dashboard provides lots of predicted data
• There are issues in our “on the fly” prediction tools
• Versioning, history and clear documentation of the entire “modeling 

workflow” are necessary to prevent confusion
• Web tools and technologies are the answer to providing robust 

prediction services through the Dashboard



Questions?
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