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Complex samples, NTA, and the modeling problem
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See https://doi.org/10.1021/acs.est.1c01907 for more on rubber ducky analysis.
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Media Sample Extraction, Cleanup & 
Sample Preparation

MS Analysis
MS Data

https://doi.org/10.1021/acs.est.1c01907
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Curating a dataset for modeling

MassBank of North America
• 4,103 unique compounds detected in ESI+ LC-MS
• 3,007 unique compounds detected in ESI- LC-MS
• 1,542 unique compounds detected in both modes

• Only amenable compounds identified in MoNA
• No unamenable compound data

• ToxCast library LC-MS/MS curation
• Spectra checked individually for quality

• Provides unamenable compound data

5



Office of Research and Development
Center for Computational Toxicology and Exposure

Curating a dataset for modeling

MassBank of North America
• 4,103 unique compounds detected in ESI+ LC-MS
• 3,007 unique compounds detected in ESI- LC-MS
• 1,542 unique compounds detected in both modes

• Only amenable compounds identified in MoNA
• No unamenable compound data

• ToxCast library LC-MS/MS curation
• Spectra checked individually for quality

• Provides unamenable compound data
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• ESI+ LC-MS/MS
• 393 amenable; 456 unamenable

• ESI- LC-MS/MS
• 456 amenable; 402 unamenable
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Curating a dataset for modeling
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Overall dataset
• ESI+ LC-MS/MS

• 4,226 amenable; 387 unamenable
• ESI- LC-MS/MS

• 3,130 amenable; 360 unamenable
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Curating a dataset for modeling
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Machine learning approach
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Performance Metrics
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Model performance
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Mechanistic interpretation
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External validation

• 1,768 chemical compounds analyzed 
for LC-MS amenability as part of 
ToxCast program
– All compounds exclusive of 

modeling dataset
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Model applicability to ToxCast

Comparison of prevalent ToxPrint chemotypes in 
amenability dataset against the ToxCast dataset18
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Summary

• Amenability models are available as a deployable API inside of a Docker container
• These models will be used in the ChemSpace tool currently in early development
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