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Background

• A huge number of openly available sources exist for spectra, 
documentation of analytical procedures, etc.

• Search engines can easily find high-traffic sources, but 
maybe not niche-but-high-quality ones. Most are not 
“structurally-enabled”

• Useful to have complementary types of data alongside each 
other, especially with consistent substance identifiers

• Non-targeted analysis can benefit from a broad, high-quality 
experimental database as a reference
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About AMOS - General

• AMOS is a cheminformatics application integrating spectra 
and analytical methods

• Developed in ~16 months as a “proof-of-concept” application 
and not yet available publicly

• Provides mappings between substance(s), method documents 
and experimental spectra
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About AMOS - Data

• Three broad categories of records:
– Spectra (>195,000)
– Methods (>3500)
– Fact Sheets (>800)

• Most data are open access, some are just external links

• Data is being continually updated (new datasets & updates)

• Many chemicals of interest to EPA – PFAS, pesticides, etc.
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Underpinning Chemistry: DSSTox Database
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About AMOS - Curation

• Identifiers vary between different sources so we must curate
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• A single chemical can have dozens 
of names
– FTOH 10:1
– 10:1 FTOH
– 10:1 Fluorotelomer alcohol
– 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11

-Henicosafluoroundecan-1-ol
– 1-Undecanol, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9, 

10,10,11,11,11-heneicosafluoro-

• …and it rarely stops here…



Curation of Structure-Spectra is challenging
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Curation of Structure-Spectra is challenging
Multiple Malic Acids 
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We understand spectra collapse by structure
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Spectra

• About 195,000 experimental spectra covering almost 25,000 
substances (not including externally-linked ones)

• Most are from external, open-access sources
– About 95% between MassBank EU, MoNA, & HMDB

• EPA labs now providing spectra (especially PFAS)

• Includes metadata like instrument settings (when possible)
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Sources of Spectra
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Methods

• Almost 3500 in AMOS so far from an assortment of 
vendors, publications, and government agencies
– Agencies include: US-EPA, DEA, CDC, FDA, OSHA, USGS, USDA
– Vendors include: Agilent, Shimadzu, LECO, Sciex and talking to others

• Methods can be linked to sets of spectra

• Searchable can be filtered by analytes, matrix, analytical 
methodology, source
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General Search
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General Search
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Methods can have associated spectra
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General Search finds spectra too
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Chromatographic and Spectral Parameters
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Curation is separating spectra-structures
Spectral Search based on InChI Key
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Exact InChIKey Search: 34 spectra/1 method
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Other spectra based on first block InChIKey
We map spectra to specific structures
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Methods List Filtering
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Methods List: 82 Methods regarding PFAS
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Similar Method Search
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Batch Search
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• Searching a set of DTXSIDs 
downloads sets of spectra and 
methods and links to original data



Batch Search
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• Searching a set of DTXSIDs 
downloads sets of spectra and 
methods and links to original data



Spectrum Search
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Spectrum Search
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How can these data be used?

• Assembling spectral and methods data provides additional 
data for building training algorithms
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Spectral Searching for the NTA WebApp
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• NTA is supported by searching against 
predicted spectra 

• Now experimental spectral data are 
being used 



Spectral Searching for the NTA WebApp
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• NTA is supported by searching against 
predicted spectra – NTA WebApp

• Now experimental spectral data are 
being used 



Future Work

• Add more data assembled from EPA labs (standards)
• Improvements to spectral searching – in testing
• Expand spectral and chromatographic metadata
• Structure, substructure and similarity searching
• Integration with other EPA applications

– Chemical transformations database
– ToxCast/Tox21 Analytical QC dataset for >8,000 chemicals

• Hoping to release to the public in 2024
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Other sources of Methods and Spectra
PubChem
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Other sources of Methods and Spectra
PubChem
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Conclusions

• The AMOS database combines multiple kinds of data 
associated with analytical chemistry – primarily MS-related

• DSSTox database provides the underpinning chemistry 

• Data can be interrogated via a web-based interface and 
enabled by cheminformatics

• Methods database is growing by 10-20 methods per day
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If you want to help…

• Send information regarding analytical methods and method 
articles to williams.antony@epa.gov
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