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Comparing Analysis Approaches
• Targeted Analysis:

- We know exactly what we’re looking for 
- 10s – 100s of chemicals

• Suspect Screening Analysis (SSA):
- We have chemicals of interest
- 100s – 1,000s of chemicals

• Non-Targeted Analysis (NTA):
- We have no preconceived lists
- 1,000s – 10,000s of chemicals
- In dust, soil, food, air, water, products,                                                    

plants, animals, and…us!!

Slide from Sobus, Williams
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General Goals of SSA/NTA

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

Features”

1) Prioritize “Molecular Features”

2) Correctly assign formulas

3) Correctly assign structures

4) Determine chemical sources

5) Predict chemical concentrations

C17H19NO3 12 µg/g

(1)

(2) (3) (4) (5)
EXPOSURE
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Data Source Ranking of “known 
unknowns”

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

• Most likely candidate 
chemicals have the most 
references/sources
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C14H22N2O3
266.16304

Chemical 
Reference 
Database

Sorted 
candidate 
structures



Initial Data Source Ranking in 
ChemSpider
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• Adopted by NTA 
researchers 
around the world
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CompTox Chemistry Dashboard
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https://comptox.epa.gov



CompTox Chemistry Dashboard
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CompTox Chemistry Dashboard
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CompTox Chemistry Dashboard
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CompTox Chemistry Dashboard
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CompTox Chemistry Dashboard
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Data Source Ranking in the 
Dashboard

1. Enter mass or 
formula

2. Search across 
the entire 
Dashboard

3. Rank order by 
the number of 
data sources
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• On same 162 chemicals, 
Dashboard outperforms 
ChemSpider
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Dashboard

ChemSpider



Original Test Set

McEachran, A.D., Sobus, J.R. & Williams, A.J. Anal Bioanal Chem (2016). 
doi:10.1007/s00216-016-0139-z
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Dashboard in NTA Workflows

Identification by Data 
Source Ranking

Retention Time 
Prediction

MS/MS Data

Environmental Media 
Occurrence

Functional Use/Product 
Occurrence
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MS-Ready structures

• De-salted, de-solvated, no stereochemistry, separation of 
mixtures and multi-component structures

4/2/201719



Batch Searching of Unknowns 

4/2/201720



Batch Searching of Unknowns 
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Conclusions

• NTA requires resources for accurate structure 
identification

• CompTox Chemistry Dashboard outperforms 
ChemSpider in data source ranking

• Dashboard contains diverse data, will enhance NTA 
workflows
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Questions?

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

–4/2 ANYL 76, AJ Williams
–4/2 ANYL 77, AD McEachran
–4/6 ENVR 1012, K. Phillips
–4/6 ANYL 470, AD McEachran
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