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NORMAN Database System
https://www.norman-network.com/nds/

https://www.norman-network.com/nds/


NORMAN Database System - SusDat
https://www.norman-network.com/nds/susdat

https://www.norman-network.com/nds/susdat


NORMAN Database System - SLE
https://www.norman-network.com/nds/SLE/

https://www.norman-network.com/nds/SLE/


NORMAN Suspect List Exchange (now >80 lists!)
https://www.norman-network.com/nds/SLE/ https://zenodo.org/communities/norman-sle
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NORMAN Suspect List Exchange – new lists
https://www.norman-network.com/nds/SLE/ https://zenodo.org/communities/norman-sle

9 new lists since last update (Nov 2020) plus several updates to existing lists

https://www.norman-network.com/nds/SLE/
https://zenodo.org/communities/norman-sle


NORMAN Suspect List Exchange – new lists
https://www.norman-network.com/nds/SLE/ https://zenodo.org/communities/norman-sle

This is a “pathway” for literature reactions
and TPs to be added to NORMAN-SLE

(more on this later …)

https://www.norman-network.com/nds/SLE/
https://zenodo.org/communities/norman-sle


NORMAN Suspect List Exchange – CompTox Integration
https://www.norman-network.com/nds/SLE/ https://comptox.epa.gov/dashboard/chemical_lists/

NOTE: Not all lists on CompTox are complete
(in fact, most are incomplete copies of SLE lists)

NOTE 2: New lists (S81 and beyond) have been
added but will only be public likely in 2022 … 
(ditto for any updates to older lists).

https://www.norman-network.com/nds/SLE/
https://comptox.epa.gov/dashboard/chemical_lists/


NORMAN Suspect List Exchange – CompTox Integration
https://www.norman-network.com/nds/SLE/ https://comptox.epa.gov/dashboard/chemical_lists/

and … https://pubchem.ncbi.nlm.nih.gov/classification/#hid=105

Note: we have ~113,000 integrated!

https://www.norman-network.com/nds/SLE/
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https://pubchem.ncbi.nlm.nih.gov/classification/#hid=105


NORMAN Suspect List Exchange – PubChem Integration
https://www.norman-network.com/nds/SLE/ https://pubchem.ncbi.nlm.nih.gov/source/23819

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

Any part of the SLE (or all of it)
can be downloaded easily…
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https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101
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NORMAN Suspect List Exchange – PubChem Integration
https://www.norman-network.com/nds/SLE/ https://pubchem.ncbi.nlm.nih.gov/source/23819

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

A lot of new “annotations” in
addition to the classification…
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Transformation Products: Filling the Data Gaps!

Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9

https://link.springer.com/article/10.1186/s13321-016-0115-9


Transformation Products: Supporting Workflows

https://git-r3lab.uni.lu/eci/pubchem/-/tree/master/annotations/tps

https://www.simolecule.com/cdkdepict/depict.html

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

https://git-r3lab.uni.lu/eci/pubchem/-/tree/master/annotations/tps
https://www.simolecule.com/cdkdepict/depict.html
https://rickhelmus.github.io/patRoon/


NORMAN Annotation Content in 

Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9

https://link.springer.com/article/10.1186/s13321-016-0115-9


Annotation Content Driving PubChemLite

~370,000 entries “small”

Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9

…and 
greatly 

increasing 
visibility!

Most viewed 
lists are 
those 

integrated in 
PubChem!

https://link.springer.com/article/10.1186/s13321-016-0115-9


CCS Values in 

https://pubchem.ncbi.nlm.nih.gov/classification/#hid=106

PubChem Annotations SLE Lists S50, S61, S79 CCSbase

https://pubchem.ncbi.nlm.nih.gov/classification/#hid=106


CCS Values in 

https://pubchem.ncbi.nlm.nih.gov/compound/2256#section=Collision-Cross-Section
https://pubchem.ncbi.nlm.nih.gov/compound/2554#section=Collision-Cross-Section

PubChem Annotations SLE Lists S50, S61, S79 CCSbase

https://pubchem.ncbi.nlm.nih.gov/compound/2256#section=Collision-Cross-Section
https://pubchem.ncbi.nlm.nih.gov/compound/2554#section=Collision-Cross-Section


MetFrag + PubChemLite + CCSbase

Ross, D. H., Cho, J. H. & Xu, L. Anal. Chem. (2020). DOI: 10.1021/acs.analchem.9b05772.
LCSB-ECI, PubChem Team, Xu Lab CCSbase team. (2021). DOI: 10.5281/zenodo.4456208
Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9

https://pubs.acs.org/doi/10.1021/acs.analchem.9b05772
http://doi.org/10.5281/zenodo.4456208
https://link.springer.com/article/10.1186/s13321-016-0115-9


Expert Knowledge is YOUR Knowledge!

• Help us help you!  Add data with FAIR templates
Chemical Structures

Transformations

Schymanski & Bolton (2021) FAIR Chemical Structures. J. Cheminform. DOI: 10.1186/s13321-021-00520-4

https://ftp.ncbi.nlm.nih.gov/
pubchem/Other/Submissions/

Schymanski & Bolton (submitted) FAIR-ifying the Exposome: Preprint DOI: 10.5281/zenodo.5495109

https://doi.org/10.1186/s13321-021-00520-4
https://ftp.ncbi.nlm.nih.gov/pubchem/Other/Submissions/
https://doi.org/10.5281/zenodo.5495109


Expert Knowledge is YOUR Knowledge!

• Help us help you!  Add data with FAIR templates
CCS values!

Schymanski & Bolton (2021) FAIR Chemical Structures. J. Cheminform. DOI: 10.1186/s13321-021-00520-4

https://ftp.ncbi.nlm.nih.gov/
pubchem/Other/Submissions/

Schymanski & Bolton (submitted) FAIR-ifying the Exposome: Chemical Structures and Transformations. 
Submitted to Exposome. Preprint DOI: 10.5281/zenodo.5495109

https://ftp.ncbi.nlm.nih.gov/pubchem/Other/Submissions/CCS_Template.csv

https://doi.org/10.1186/s13321-021-00520-4
https://ftp.ncbi.nlm.nih.gov/pubchem/Other/Submissions/
https://doi.org/10.5281/zenodo.5495109
https://ftp.ncbi.nlm.nih.gov/pubchem/Other/Submissions/CCS_Template.csv


NORMAN and FAIR Sharing?

https://fairsharing.org/biodbcore/?q=NORMAN

https://fairsharing.org/biodbcore/?q=NORMAN


Thank you!

… & 
team

Email: emma.schymanski@uni.lu
Twitter: @ESchymanski

Slides @ DOI: 10.5281/zenodo.5502681
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ECI @ LCSB
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