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Compound Identification and Exposomics:
DIY Databases?

Assoc. Prof. Emma Schymanski
+ the ECI, NORMAN & PubChem teams + more

LCSB, University of Luxembourg
@ESchymanski DOI: 10.5281/zenodo.3742890
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http://doi.org/10.5281/zenodo.3742890
https://dx.doi.org/10.1126/science.aay6636
https://doi.org/10.1126/science.aay3164
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AnalysisAnalysis
Data Pre-

Processing
Prioritization Identification

Modified from: Hollender et al. 2018, ES&T Feature, 51:20, 11505-11512. DOI: 10.1021/acs.est.7b02184

(1) Non-target High Resolution Mass Spectrometry

https://pubs.acs.org/doi/10.1021/acs.est.7b02184
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(2) Open Workflows for NT-HRMS: patRoon

Image Source: Rick Helmus

https://rickhelmus.github.io/patRoon/

https://rickhelmus.github.io/patRoon/
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(3) Expert Info:                Suspect List Exchange
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https://www.norman-network.com/nds/SLE/ https://zenodo.org/communities/norman-sle
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https://www.norman-network.com/nds/SLE/
https://zenodo.org/communities/norman-sle
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(4) ShinyScreen: Auto Screening & Quality Control
https://git-r3lab.uni.lu/eci/shinyscreen

Todor Kondic, Mira Narayanan, 
Jessy Krier, Anjana Elapavalore, 

Hiba Mohammed Taha.

https://git-r3lab.uni.lu/eci/shinyscreen
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(5) MetFrag: Connecting Knowledge for Annotation

https://msbi.ipb-halle.de/MetFrag/
Ruttkies et al. (2016) DOI: 10.1186/s13321-016-0115-9

https://msbi.ipb-halle.de/MetFrag/
https://link.springer.com/article/10.1186/s13321-016-0115-9
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(5) MetFrag: Connecting Knowledge for Annotation

https://msbi.ipb-halle.de/MetFrag/
Ruttkies et al. (2016) DOI: 10.1186/s13321-016-0115-9

Challenge: the growing number of candidates …
High throughput exposomics needs both 

wide coverage and high efficiency!

Candidates with high information content

Candidates with low information content

https://msbi.ipb-halle.de/MetFrag/
https://link.springer.com/article/10.1186/s13321-016-0115-9
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the most relevant / annotated?
PubChemLite tier0: 316 K
PubChemLite tier1: 360 K

(6) The 103 M PubChem    Challenge

103 million … OR …

Bolton & Schymanski (2020). PubChemLite tier0 and tier1 
(Version PubChemLite.0.2.0) DOI: 10.5281/zenodo.3611238

https://doi.org/10.5281/zenodo.3611238
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(7) Evaluating PubChemLite

MetFragRL: Ruttkies et al. (2016) DOI: 10.1186/s13321-016-0115-9
Bolton, Schymanski et al., in prep. + Bolton & Schymanski (2020). 
PubChemLite tier0 and tier1, DOI: 10.5281/zenodo.3611238

MetFragRL, PubChem 2016

MS/MS only (n=473)

MetFragRL, PubChem 2016

MS/MS + Metadata (n=1298)

MetFragRL, PubChemLite tier0

MS/MS, Ref, Patents, FPSum (n=1298)

MetFragRL, PubChemLite tier1

MS/MS, Ref, Patents, FPSum (n=1298)

70=>80 %

https://link.springer.com/article/10.1186/s13321-016-0115-9
https://doi.org/10.5281/zenodo.3611238
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(8) DIY => Filling Annotation Gaps 

Evan Bolton, Jeff (Jian) Zhang, Paul Thiessen 
and the entire PubChem team!

https://pubchem.ncbi.nlm.nih.gov/source/23819

https://pubchem.ncbi.nlm.nih.gov/source/23819
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(8) DIY => Filling Annotation Gaps 

https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101

Evan Bolton, Jeff (Jian) Zhang, Paul Thiessen 
and the entire PubChem team!

https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101
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emma.schymanski@uni.lu @ESchymanski
https://git-r3lab.uni.lu/eci
https://zenodo.org/communities/lcsb-eci/
Join us! http://emea3.mrted.ly/2g7vc

https://covid.pages.uni.lu/map_curation
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