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Environmental Cheminformatics @ LCSB



… and a lot of International Collaborations!

Source: 
https://en.wikipedia.org/wiki/
File:EU-Luxembourg.svg

https://en.wikipedia.org/wiki/File:EU-Luxembourg.svg


What is Environmental Cheminformatics?

1 10 100 1000 10000  100000 1 million 1 billion chemicals …. …. ….

Schymanski et al. (2014) DOI: 10.1021/es4044374; Vermeulen et al. (2020) DOI: 10.1126/science.aay3164
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http://pubs.acs.org/doi/abs/10.1021/es4044374
http://science.sciencemag.org/content/367/6476/392


Open Source Workflows for NT-HRMS: Shinyscreen

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

Hiba Mohammed Taha.

https://git-r3lab.uni.lu/eci/shinyscreen

https://git-r3lab.uni.lu/eci/shinyscreen


Mass Spectral Libraries: MassBank (Open Source & Data!)
https://massbank.eu/MassBank/ https://github.com/MassBank/MassBank-data/

https://massbank.eu/MassBank/
https://github.com/MassBank/MassBank-data/


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

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


Expert Knowledge: NORMAN Suspect List Exchange (>80 lists!)

>80 individual contributions!

https://www.norman-network.com/nds/SLE/ https://zenodo.org/communities/norman-sle
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Our “Chemical Space” is HUGE: >110 M now!



Our “Chemical Space” is HUGE: >110 M now!

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

https://pubchem.ncbi.nlm.nih.gov/compound/
Furathiocarb#section=Agrochemical-Information

https://link.springer.com/article/10.1186/s13321-016-0115-9
https://pubchem.ncbi.nlm.nih.gov/compound/Furathiocarb#section=Agrochemical-Information


Introducing … 

~370,000 entries “small”

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

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


Introducing … 

~370,000 entries “small”

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

Collapsed by InChIKey First Block (skeleton)
and by presence of annotation content

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


MetFragRL + PubChemLite: tailor-made database + metadata

MetFrag+PubChemLite+Formula+MoNA+SusDat+Pat+Refs+Anno + https://massbank.eu/MassBank/RecordDisplay.jsp?id=EQ300804&dsn=Eawag

PubChemLite v0.2.0

https://massbank.eu/MassBank/RecordDisplay.jsp?id=EQ300804&dsn=Eawag


“PubChemLite for Exposomics” – Performance of Annotation

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

>90%

Days …

Hours …

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


Examples from Luxembourg … LuxPest

LuxPest



LuxPest - Overview

Krier et al (in review). Preprint DOI: 10.21203/rs.3.rs-478324/v1. Jessy Krier (2020) S69 | LUXPEST. DOI: 10.5281/zenodo.3862689

36 pesticides at Level 2a (MoNA>0.9)

Pesticide information
in four languages,

including hand-written
documents!

https://doi.org/10.21203/rs.3.rs-478324/v1
http://doi.org/10.5281/zenodo.3862689


LuxPest – Structures & CompTox

Krier et al (in review). Preprint DOI: 10.21203/rs.3.rs-478324/v1. Jessy Krier (2020) S69 | LUXPEST. DOI: 10.5281/zenodo.3862689
https://comptox.epa.gov/dashboard/chemical_lists/LUXPEST

https://doi.org/10.21203/rs.3.rs-478324/v1
http://doi.org/10.5281/zenodo.3862689
https://comptox.epa.gov/dashboard/chemical_lists/LUXPEST


LuxPest - Classification

Krier et al (in review). Preprint DOI: 10.21203/rs.3.rs-478324/v1. Jessy Krier (2020) S69 | LUXPEST. DOI: 10.5281/zenodo.3862689
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101

https://doi.org/10.21203/rs.3.rs-478324/v1
http://doi.org/10.5281/zenodo.3862689
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101
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LuxPest - Overview

Krier et al (in review). Preprint DOI: 10.21203/rs.3.rs-478324/v1. Jessy Krier (2020) S69 | LUXPEST. DOI: 10.5281/zenodo.3862689

36 pesticides at Level 2a (MoNA>0.9)

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

https://doi.org/10.21203/rs.3.rs-478324/v1
http://doi.org/10.5281/zenodo.3862689
https://link.springer.com/article/10.1186/s13321-016-0115-9


“Circle of Data”: Literature Mining for Metabolites / TPs 

Krier et al (in review). Preprint DOI: 10.21203/rs.3.rs-478324/v1 & 
Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9

https://doi.org/10.21203/rs.3.rs-478324/v1
https://link.springer.com/article/10.1186/s13321-016-0115-9


“Living data connections”

Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9
https://git-r3lab.uni.lu/eci/pubchem/
LCSB-ECI & PubChem Team. DOI 10.5281/zenodo.3890392

https://link.springer.com/article/10.1186/s13321-016-0115-9
https://git-r3lab.uni.lu/eci/pubchem/
http://doi.org/10.5281/zenodo.3890392


LuxPest – Terbutylazine and (tentative) TPs



LuxPest – Spatial Distribution

 Average number of 

pesticides per location in 

an increasing order 

(positive & negative mode 

together)

 Tentatively identified and 

verified compounds



LuxPest – preprint out; manuscript in review!

https://www.researchsquare.com/article/rs-478324/v1

Krier et al (in review). Preprint DOI: 10.21203/rs.3.rs-478324/v1 & https://twitter.com/ESchymanski/status/1392120948736856065

https://www.researchsquare.com/article/rs-478324/v1
https://doi.org/10.21203/rs.3.rs-478324/v1
https://twitter.com/ESchymanski/status/1392120948736856065


Examples from Luxembourg … LuxPharma

LuxPharma



LuxPharma – from CNS

Singh et al (in review). Preprint DOI: 10.21203/rs.3.rs-478324/v1. Singh (2021) S76 | LUXPHARMA. DOI: 10.5281/zenodo.4587355

https://doi.org/10.21203/rs.3.rs-478324/v1
http://doi.org/10.5281/zenodo.4587355
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LuxPharma – 2019 vs 2020 – differences due to COVID?

2020: Lots of “cross-border workers” in home office!



LuxPharma – preprint also out; manuscript in review…

https://chemrxiv.org/articles/preprint/Occurrence_and_Distribution_of_Pharmaceuticals_and_
their_Transformation_Products_in_Luxembourgish_Surface_Waters/14564301

https://chemrxiv.org/articles/preprint/Occurrence_and_Distribution_of_Pharmaceuticals_and_their_Transformation_Products_in_Luxembourgish_Surface_Waters/14564301


AWEL (collaboration with Switzerland)

Lai et al (2021). DOI: 10.1186/s12302-021-00475-1. Frozen page: https://r3lab.uni.lu/frozen/40ss-ft75

https://enveurope.springeropen.com/articles/10.1186/s12302-021-00475-1
https://r3lab.uni.lu/frozen/40ss-ft75


AWEL (collaboration with Switzerland)

Lai et al (2021). DOI: 10.1186/s12302-021-00475-1. Frozen page: https://r3lab.uni.lu/frozen/40ss-ft75

https://enveurope.springeropen.com/articles/10.1186/s12302-021-00475-1
https://r3lab.uni.lu/frozen/40ss-ft75


Take-Home Messages: Open Science @ LCSB-ECI



Take-Home Messages: Open Science @ LCSB-ECI



Slides @ DOI: 10.5281/zenodo.4959841

Thank you!
emma.schymanski@uni.lu and @ESchymanski

Further Information:
Meet ECI@DOI: 10.5281/zenodo.4596021
https://zenodo.org/communities/lcsb-eci/

https://wwwen.uni.lu/lcsb/research/
environmental_cheminformatics/

https://git-r3lab.uni.lu/eci/
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