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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
– 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 
– DOWNLOADABLE Open Data for reuse and repurposing
– In progress : public web services & real time prediction
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Comptox Chemistry Dashboard
https://comptox.epa.gov 
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~760,000 chemicals
>15 years of data



Chemical Page
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Prediction Algorithms 
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• Multiple prediction algorithms used – OPERA, 
TEST, NICEATM, EPI Suite 



Data Distribution
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Developing “OPERA Models”

• Our approach to modeling:
– Obtain high quality training sets
– Apply appropriate modeling approaches 
– Validate performance of models
– Define the applicability domain and model limitations 
– Use models to predict properties across our full datasets
– Release as Open Data and Open Models



PHYSPROP Data Files
http://esc.syrres.com/interkow/EpiSuiteData_ISIS_SDF.htm
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Available Properties

• Solubility 
• Melting Point
• Boiling Point
• LogP (Octanol-water partition coefficient)
• Atmospheric Hydroxylation Rate
• LogBCF (Bioconcentration Factor)
• Biodegradation Half-life
• Henry's Law Constant
• Fish Biotransformation Half-life
• LogKOA (Octanol/Air Partition Coefficient)
• LogKOC (Soil Adsorption Coefficient)
• Vapor Pressure



Curating Public Data

Public data should be curated prior to modeling
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Covalent Halogens Identical Chemicals

Mismatches



LogP dataset: 15,809 structures

• CAS Checksum: 12163 valid, 3646 invalid (>23%)
• Invalid names: 555 
• Invalid SMILES 133
• Valence errors: 322 Molfile, 3782 SMILES (>24%)
• Duplicates check:

–31 DUPLICATE MOLFILES 
–626 DUPLICATE SMILES
–531 DUPLICATE NAMES

• SMILES vs. Molfiles (structure check)
–1279 differ in stereochemistry (~8%)
–362 “Covalent Halogens”
–191 differ as tautomers
–436 are different compounds (~3%)



Workflow Details and Data 
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OPERA Models: https://github.com/kmansouri/OPERA

https://github.com/kmansouri/OPERA


OPERA Model Predictions
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GREEN – Inside 
Applicability Domain



Modeling Details
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Calculation Result 
for a chemical 

Model Performance
with full QMRF

Nearest Neighbors 
from Training Set 
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QSAR Modeling Reporting Format



Downloadable Data File
https://comptox.epa.gov/dashboard/downloads

15



OPERA on GitHub

16https://github.com/kmansouri/OPERA.git

https://github.com/kmansouri/OPERA.git


OPERA Standalone application:

Input:
– MATLAB .mat file, an ASCII file with only a 

matrix of variables 
– SDF file or SMILES strings of QSAR-

ready structures. In this case the program 
will calculate PaDEL 2D descriptors and 
make the predictions.

– The program will extract the molecules 
names from the input csv or SDF (or 
assign arbitrary names if not) as IDs for 
the predictions.

https://github.com/kmansouri/OPERA.git

https://github.com/kmansouri/OPERA.git


OPERA Standalone application:

Output:
• Depending on the extension, the can be text 

file or csv with
– A list of molecules IDs and predictions
– Applicability domain
– Accuracy of the prediction
– Similarity index to the 5 nearest neighbors
– The 5 nearest neighbors from the training 

set: Exp. value, Prediction, InChI key

https://github.com/kmansouri/OPERA.git

https://github.com/kmansouri/OPERA.git


EPI Suite Models
https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface 
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Now Testing EPI Suite Services
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NICEATM Models 
logP, WS, BP, MP, VP, BCF
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T.E.S.T Models 
logP, WS, BP, MP, VP, BCF
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Batch Predictions for Chemicals

• I want OPERA predictions for a set of 
chemicals – I have their CASRNs (or names)
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Batch Predictions for Chemicals
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Excel Download
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SDF Download
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SDF Download
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Real-Time Property Prediction

• We are registering chemicals everyday
• At present, prior to release, we do batch 

predictions of all properties. INEFFICIENT
• At registration we want to calculate all 

properties based on OPERA, T.E.S.T and 
EPI Suite models

• The best way to do this is using web 
service-based calculations
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Now working on T.E.S.T services

• 96hr fathead minnow 50% lethal concentration (LC50)
• 48hrr daphnia magna 50% lethal concentration (LC50)
• Tetrahymena pyriformis 50% growth inhibition conc. (IGC50)
• Oral rat 50% lethal dose (LD50)
• Bioconcentration Factor (BCF)
• Developmental Toxicity (DevTox)
• Ames Mutagenicity (Mutagenicity)
• Normal boiling point, Flash point, Melting point
• Surface tension, Viscosity, Water Solubility
• Thermal Conductivity, Vapor Pressure, Density

• EXAMPLE: https://comptox.epa.gov/dashboard/web-
test/WS?smiles=ClC(Cl)(Cl)Cl

https://comptox.epa.gov/dashboard/web-test/WS?smiles=ClC(Cl)(Cl)Cl


Services to Support Real-Time 
Property Prediction 
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Search

Load Select Properties to Predict

LogP: Octanol-Water
Water Solubility
Density
Flash Point 
Melting Point
Boiling Point
Surface Tension
Thermal Conductivity
Vapor Pressure
LogKoa: Octanol-Air
Henry’s Law
Index of Refraction
Molar Refractivity
Molar Volume
Polarizability

T.E.S.T OPERA EPI Suite



Future Work

• Provide “programmatic access” to all data –
rollout API and web services

• Load test existing WebTEST public services 
• Load test existing EPI Suite public services 
• Create OPERA web services and make public

• Develop web input page for real time predictions

31



Conclusion

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

• An Integration Hub to predicted data from 
different models (e.g. TEST, EPI Suite, OPERA)

• Data downloads allows for reuse in other systems 
and integration of resources to support research

• Real-time prediction based on developing web 
services is on the horizon
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