
Photo image area measures 2” H x 6.93” W and can be masked by a 
collage strip of one, two or three images.

The photo image area is located 3.19” from left and 3.81” from top of page. 

Each image used in collage should be reduced or cropped to a maximum of 
2” high, stroked with a 1.5 pt white frame and positioned edge-to-edge with 
accompanying images.

Using the US EPA’s CompTox Chemistry 
Dashboard to advance non-targeted 
analysis and exposure research

Office of Research and Development
National Center for Computational Toxicology, RTP, NC October 16, 2017

Andrew D. McEachran

http://orcid.org/0000-0003-1423-330X

The views expressed in this presentation are those of the author and do not necessarily reflect the views or policies of the U.S. EPA

Jarod Grossman, Seth Newton, Kristin Isaacs, Katherine Phillips, Nancy Baker, 
Christopher Grulke, Jon R. Sobus, and Antony J. Williams



General Goals of NTA

- 1 Dust Sample
- Negative Ionization Mode
- 300 Extracted “Molecular Features”

1) Prioritize “molecular features”

2) Correctly assign formulas

3) Correctly assign structures

4) Predict chemical concentrations

5) Determine chemical sources

C17H19NO3 12 µg/g

(1)

(2) (3) (4) (5)
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Processed Features 

Extracted Samples

Raw Samples

Raw Features 

Predicted Formulas

Candidate Structures

Prioritized Structures 

Final Proposed Structures 

Data Sources

Retention Time

Predicted Concentrations 

Media Occurrence

Method Compatibility

Detection Frequency

Exposure (ExpoCast) Bioactivity (ToxCast)

Abundance

Top Candidate Structures

Data for Selecting Top Candidates Structures

Data for Prioritizing Across Top Candidate Structures

EPA NTA Workflow

From J. Sobus
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https://comptox.epa.gov
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1000s of chemicals in 
a sample

1 formula

100s of structures

….?5



MS-Ready structures improve 
database searching

McEachran, et al, in prep
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Identification using data source 
ranking

• Mass and/or formula 
unknown to a researcher, 
contained within a reference 
database

• Most likely candidate 
chemicals have the most 
references/data sources

C14H22N2O3
266.16304

Chemical 
Reference 
Database

Sorted 
candidate 
structures
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• On same 162 chemicals, 
Dashboard outperforms 
ChemSpider

Data Source ranking brings most likely 
candidate structures to the top

DOI: 10.1007/s00216-016-0139-z
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Data Sources Retention Time Media Occurrence Method Compatibility

Incorporating additional data streams 
reduces uncertainty in identification

• US EPA CompTox Chemistry Dashboard Data Sources 
• PubChem Data Source Count
• PubMed Reference Count
• Retention Time Prediction
• Predicted Environmental Media Occurrence
• OPERA PhysChem Properties
• Method Compatability
• ……

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷 + 𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃 + 𝑆𝑆𝑆𝑆𝑅𝑅𝑅𝑅 + 𝑆𝑆𝑆𝑆𝑀𝑀𝑀𝑀 + ⋯
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Incorporating additional data streams 
increases the number of identifications

• Test Sets:
• ~700 chemicals occurring in surface water (Schymanski et al)

–3% increase over data sources alone/ 94% in top 5
• ~200 chemicals in dust (NIST SRM 2585)

–5% increase/ 99% in top 5

𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷 + 𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃 + 𝑆𝑆𝑆𝑆𝑅𝑅𝑅𝑅 + 𝑆𝑆𝑆𝑆𝑀𝑀𝑀𝑀 + ⋯
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C7H7NO3

Data Sources Retention Time Media Occurrence Method Compatibility
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𝑆𝑆𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷 + 𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃 + 𝑆𝑆𝑆𝑆𝑅𝑅𝑅𝑅 + 𝑆𝑆𝑆𝑆𝑀𝑀𝑀𝑀 + ⋯

Incorporating scoring scheme into results
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C7H7NO3

Data Sources Retention Time Media Occurrence Method Compatibility

Newton, et al (2017)

Identification

Prioritization 
McEachran, et al
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Conclusions/future directions

• CompTox Chemistry Dashboard is a valuable open 
resource for exposure scientists

• NTA/SSA identification functionality has been 
developed and is currently available on the Dashboard

• Functionality demonstrates potential for chemical 
identification prioritization

• Continued workflow optimization is ongoing
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Questions?

• mceachran.andrew@epa.gov
• http://orcid.org/0000-0003-1423-330X

• https://comptox.epa.gov/dashboard

15

mailto:mceachran.andrew@epa.gov
http://orcid.org/0000-0003-1423-330X
https://comptox.epa.gov/dashboard

	Using the US EPA’s CompTox Chemistry Dashboard to advance non-targeted analysis and exposure research
	General Goals of NTA
	EPA NTA Workflow
	https://comptox.epa.gov
	Slide Number 5
	Slide Number 6
	MS-Ready structures improve database searching
	Identification using data source ranking
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Conclusions/future directions	
	Acknowledgements
	Questions?

