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Overview

• The CompTox Chemicals Dashboard - web-
based database of 875k substances

• Provides access to “high-throughput data”
– High-throughput bioactivity “ToxCast” data
– High-throughput prediction “physchem, fate & transport”
– High-throughput “exposure modeling” 
– High-throughput retrieval of data – “batch searching”

• Work in progress
– High-throughput standardization 
– High-throughput toxicokinetics
– High-throughput transcriptomics 
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard

2

875k Chemical Substances



Detailed Chemical Pages
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Experimental and Predicted Data
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TEST and OPERA Predictions

5



Standardization Approaches
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• “QSAR-ready” forms of chemicals are need 
for pushing through predictive models
– OPERA predictions
– TEST predictions 
– All QSAR models we build



Standardization Approaches

• We standardize chemicals to enable searches
• “MS-ready” forms to facilitate structure ID

– Separate multi-component chemicals
– Destereo, desalt, de-isotope

• Tweak algorithms and bulk process all data
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Present status
For every data release…

• Presently every data release requires
– Produce standardized data (MS and QSAR-ready)
– QSAR predictions – TEST and OPERA
– Systematic name generation

• Registration of data into databases
• Time-consuming and lots of overhead
• Not yet supporting other models for high-

throughput
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TEST Web Services
https://www.epa.gov/sites/production/files/2018-08/documents/ 
webtest_users_guide.pdf
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Integration to registration 
system required for high-
throughout processing



OPERA Standalone Application
But services are required
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Exposure
Data 
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Sources of Exposure to Chemicals
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Exposure Modeling
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In vitro 
bioactivity data
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In Vitro Bioassay Screening 
ToxCast and Tox21 
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In Vitro Bioassay Screening 
ToxCast and Tox21 
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Bioactivity: Downloadable Data
https://www.epa.gov/chemical-research/exploring-toxcast-data-
downloadable-data
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Transcriptomics Data will Deliver 
Terabytes of Data for Analysis

TruSeq
r2 0.74

TempO-Seq
r2 0.75

Low Coverage
r2 0.83

Currently capable of assigning to >40 
MOAs based on transcriptional 
responses

MOA Analysis Pipeline

• Large scale screen of 1,000 chemicals (ToxCast I/II) 
in single cell type this summer

• Additional screens across multiple cell types/lines
• Additional reference chemicals and genetic 

perturbations (RNAi/CRISPR/cDNA)



“High-Throughput
Searching”

19



Batch Searching

• Singleton searches are useful but people 
generally want data on LOTS of chemicals!

• Typical questions
– What is the list of chemicals for the formula CxHyOz

– What is the list of chemicals for a mass +/- error
– Can I get chemical lists in Excel files? In SDF files?
– Can I include properties in the download file?
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Batch Search Names
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Excel 
Download



Add Other Data of Interest
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Access to other data 
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• Pre-predicted TEST and 
OPERA data



So what about 
Pesticides???
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Curated List of Pesticides 

25



Curated List of Pesticides 
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Send to batch and select….
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3988 Pesticide….Batch Search

• A few seconds to assemble
– ToxCast data - #actives/#assays and % active
– # articles in PubMed
– Links to IRIS or PPRTV reports
– TEST or OPERA predictions
– Availability of exposure data, presence in consumer 

products, EXPOCAST predictions
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Other packages 
available from 

NCCT
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High-Throughput Toxicokinetics
https://cran.r-project.org/web/packages/httk/index.html
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Work in Progress
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Predicted Mass Spectra
http://cfmid.wishartlab.com/

• MS/MS spectra prediction for ESI+, ESI-, and EI to 
support candidate ranking for mass/formula searches
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• Predictions already generated for >700k structures

• Ideally CFM-ID spectra will be generated for all 
chemicals added to our registration system

August 26, 2019 Nontargeted screening of wastewater for water reuse using mass spectrometry     Current Advances in Water 
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High-Throughput Spectral Prediction
CFM-ID Predicted Library



Conclusion

• High-throughput data generation comes in many forms 
at the National Center for Computational Toxicology
– High-throughput bioactivity screening – ToxCast/Tox21
– High-throughput transcriptomics data
– High-throughput standardization (MS and QSAR-ready processing)
– High-throughput QSAR prediction (e.g. TEST and OPERA models)
– High-throughput Mass Spec fragmentation prediction (CFM-ID)
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• Pipelining and versioning of 
data is in scope as future work
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