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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

Sample

High resolution 
mass spectrometry

Chemicals

AND connecting
chemical knowledge

http://pubs.acs.org/doi/abs/10.1021/es4044374
http://science.sciencemag.org/content/367/6476/392


Our Challenge? The Exposome!

Image c/o Lucie Debroux LCSB, modified from images by Utrecht Uni & Vermeulen et al. (2020). Science. DOI: 10.1126/science.aay3164

http://science.sciencemag.org/content/367/6476/392


Complex Mixtures – Connecting Chemicals and Effects

Modified from Escher, Stapleton, Schymanski (2020). Science. DOI: 10.1126/science.aay6636

http://science.sciencemag.org/content/367/6476/388


Bring on Environmental Cheminformatics!



2018

2019

2020/2021

ECI over time … 



Meet the team – The “HATs” (plus) and 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


Meet the team – The “HATs” (plus)
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Meet the team – The “HATs” (plus)
https://git-r3lab.uni.lu/eci/plan-b

Todor Kondić

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


Meet the team – The “HATs” (plus)

ENTACT: Elin Ulrich et al. 2018, 
https://www.epa.gov/sites/production/files/2018-
06/documents/comptox_cop_6-28-18.pdf and
Ulrich, EM, et al. (2019) Anal Bioanal Chem. 
DOI: 10.1007/s00216-018-1435-6
Classification Figures: 
Anjana Elapavalore, ECI (Master’s thesis)

Anjana 
Elapavalore

https://www.epa.gov/sites/production/files/2018-06/documents/comptox_cop_6-28-18.pdf
https://doi.org/10.1007/s00216-018-1435-6


Meet the team – The “HATs” (plus)
Anjana 

Elapavalore



Meet the team – The “HATs” (plus)

Hiba
Mohammed

Taha• SIGMA metabolites 
for MS2 library

• RP and HILIC LC-
MS at varying CE 

• Prescreening
• Quality Analysis 

(QA)

• RMassBank
workflow

• records generation

Slide source: 
Hiba Mohammed Taha



Meet the team – The “HATs” (plus)

• Exposomics project with 
Gianfranco Frigerio, U. Milan

• Extending Shinyscreen for new 
MS/MS data (Sciex) 

• Case study of smokers
• Metabolic end products like 

Mercapturic acids
• Annotation of features using 

Shinyscreen and MetFrag

Hiba
Mohammed

Taha

Image source: 
Hiba Mohammed Taha,
Gianfranco Frigerio



Meet the team – The “HATs” (plus Parviel)

Parviel
Chirsir

“FAIRifying” Environmental Data

https://www.go-fair.org/fair-principles/

https://www.go-fair.org/fair-principles/


Meet the team – The “HATs” (plus Parviel)

Parviel
Chirsir

Ksenia Groh, Birgit Geueke, & Jane Muncke. (2020). FCCdb: Food Contact Chemicals database. Version 5.0 (Version 5.0) [Data set]. 
Zenodo. http://doi.org/10.5281/zenodo.4296944

Chemical curation … aka 
“what’s in a name”

http://doi.org/10.5281/zenodo.4296944


Meet the team – LuxPs plus TPs

Source: Jessy Krier (2020) Master’s Thesis, defended July 2020. Figure 34. 



Meet the team – LuxPs plus TPs - LuxPharma

Randolph
Singh

(now at 
IFREMER)

Singh, Randolph R. (2021). S76 | LUXPHARMA. DOI: 10.5281/zenodo.4587356

http://doi.org/10.5281/zenodo.4587356


Meet the team – LuxPs plus TPs - LuxPharma

Randolph
Singh

(now at 
IFREMER)

Cetirizine

Source: Randolph Singh (2020) LCSB Team Meeting: July 2, 2020. 



Meet the team – LuxPs plus TPs – LuxPest + TPs 

Jessy Krier

Jessy Krier (2020) Master’s Thesis, defended July 2020. Figure 8 & Jessy Krier (2020) S69 | LUXPEST. DOI: 10.5281/zenodo.3862689

36 pesticides at Level 2a (MoNA>0.9)

http://doi.org/10.5281/zenodo.3862689


Meet the team – LuxPs plus TPs – LuxPest + TPs 

Jessy Krier

Jessy Krier (2020) Master’s Thesis, defended July 2020. Modified from Figure 33. 



Meet the team – LuxPs plus TPs – Mira 

Mira
Narayanan

E. Schymanski (2020). Digital Detective Work. DOI: 10.5281/zenodo.4266450

…building on Jessy’s HSDB TPs …

http://doi.org/10.5281/zenodo.4266450


Meet the team – LuxPs plus TPs – Mira

Mira
Narayanan

E. Schymanski (2020). Digital Detective Work. DOI: 10.5281/zenodo.4266450
https://git-r3lab.uni.lu/eci/pubchem/
LCSB-ECI & PubChem Team. DOI 10.5281/zenodo.3890392

… turning prototype 
code into a full ECI
integration … 

http://doi.org/10.5281/zenodo.4266450
https://git-r3lab.uni.lu/eci/pubchem/
http://doi.org/10.5281/zenodo.3890392


Meet the team – LuxPharma plus TPs plus AWEL

Adelene
Lai

Lai et al (2020) DOI: 10.21203/rs.3.rs-136443/v1 and accepted in ESEU. 

https://doi.org/10.21203/rs.3.rs-136443/v1


Meet the team – LuxPharma plus TPs plus AWEL

Adelene
Lai

Lai et al (2020) DOI: 10.21203/rs.3.rs-136443/v1 and accepted in ESEU. https://r3lab.uni.lu/frozen/40ss-ft75

https://doi.org/10.21203/rs.3.rs-136443/v1
https://r3lab.uni.lu/frozen/40ss-ft75


Meet the team – ECI / BCM co-shares



Meet the team – ECI/BCM co-shares

Lorenzo
Favilli

PAVE: Wang et al, 2019, DOI: 10.1021/acs.analchem.8b03132

Cultivation of Hitox with Galactose (2%)

HiTox strains 
(α-syn) Raffinose (2%) Galactose (2%)

PAVE
Four growth conditions: 
• not-labeled 
• 13C
• 15N  
• 13C + 15N condition

https://pubs.acs.org/doi/10.1021/acs.analchem.8b03132


Meet the team – ECI/BCM co-shares

Lorenzo
Favilli

Slide source: Lorenzo Favilli. MS-DIAL: http://prime.psc.riken.jp/compms/msdial/main.html MetFrag: https://msbi.ipb-halle.de/MetFrag/

Peak Picking 
and MS2 
Database 
Annotation

PAVE GUI (MATLAB)

Features pass the PAVE criteria?

YES

Do the features have 
MS2 match? NO

Lev 2a

Does the feature pass the 
prescreening with Shinyscreen?

YES

ANALYSIS OF 
ANNOTATED 

FEATURE 

YES

http://prime.psc.riken.jp/compms/msdial/main.html
https://msbi.ipb-halle.de/MetFrag/


Meet the team – ECI/BCM co-shares

Corey
Griffith

Image: Calero et al. (2020) Nat Commun DOI: 10.1038/s41467-020-18813-x Link: https://www.nature.com/articles/s41467-020-18813-x/figures/2

Biofluorination of Pseudomonas putida

https://doi.org/10.1038/s41467-020-18813-x
https://www.nature.com/articles/s41467-020-18813-x/figures/2


Meet the team – ECI/BCM co-shares

Corey
Griffith

https://pubchem.ncbi.nlm.nih.gov/#query=Pseudomonas%20putida&tab=pubmed&selected_id_type=cid

Biofluorination of Pseudomonas putida

https://pubchem.ncbi.nlm.nih.gov/#query=Pseudomonas%20putida&tab=pubmed&selected_id_type=cid


Meet the team – our “NextGen” (COVID-gen) ECIs



Meet the team – NextGen ECIs

Bego
Talavera

Slide source: Bego Talavera. Suspect Lists from: Schymanski et al (2019) DOI: 10.1039/C9EM00068B

https://doi.org/10.1039/C9EM00068B


Meet the team – NextGen ECIs

Bego
Talavera

Slide source: Bego Talavera. Shinyscreen: https://git-r3lab.uni.lu/eci/shinyscreen/ and MS-DIAL: http://prime.psc.riken.jp/compms/msdial/main.html

Collaborative dust trial

https://git-r3lab.uni.lu/eci/shinyscreen/
http://prime.psc.riken.jp/compms/msdial/main.html


Meet the team – NextGen ECIs

Dagny
Aurich

LuxTIME: The Luxembourg Time Machine

Historical Exposomics!

Image c/o Lucie Debroux LCSB, modified from images by Utrecht Uni & Vermeulen et al. (2020). Science. DOI: 10.1126/science.aay3164
https://wwwen.uni.lu/ias/running_audacity_projects/luxembourg_time_machine

http://science.sciencemag.org/content/367/6476/392
https://wwwen.uni.lu/ias/running_audacity_projects/luxembourg_time_machine


Meet the team – NextGen ECIs

Dagny
Aurich

LuxTIME: The Luxembourg Time Machine

Historical Exposomics!

Photo: E. Schymanski. Other info: https://wwwen.uni.lu/ias/running_audacity_projects/luxembourg_time_machine

https://wwwen.uni.lu/ias/running_audacity_projects/luxembourg_time_machine


Meet the team – The PI

Schymanski et al (2021) J Cheminform 13, 19. DOI: 10.1186/s13321-021-00489-0

https://doi.org/10.1186/s13321-021-00489-0


Meet the team – The PI

PubChemLite for Exposomics
371,663 entries

Can we define the most relevant 
subsets of “chemical space”?



Meet the team – External ECIs!

Rick
Helmus

Helmus et al. (2021) patRoon J Cheminform 13, 1. DOI: 10.1186/s13321-020-00477-w

https://doi.org/10.1186/s13321-020-00477-w


Meet the team – External ECIs!

https://rickhelmus.github.io/patRoon/ and Helmus et al. (2021) patRoon J Cheminform 13, 1. DOI: 10.1186/s13321-020-00477-w

Rick
Helmus

https://rickhelmus.github.io/patRoon/
https://doi.org/10.1186/s13321-020-00477-w


Meet the team – External ECIs!

Preciat Gonzalez, El Assal, Noronha, Thiele, Haraldsdóttir & Fleming (2017) Comparative evaluation of atom mapping algorithms for 
balanced metabolic reactions: application to Recon 3D . J Cheminform 9, 39 (2017). https://doi.org/10.1186/s13321-017-0223-1

German
Preciat

https://doi.org/10.1186/s13321-017-0223-1


Meet the critical support team – Vero and Simone!

Vero
Briche

Simone
Witzmann

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

.eu

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


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

Further Information:
https://git-r3lab.uni.lu/eci/shinyscreen
https://git-r3lab.uni.lu/eci/pubchem/

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

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

Slides available at DOI: 
10.5281/zenodo.4596021

mailto:emma.schymanski@uni.lu
https://twitter.com/ESchymanski
https://git-r3lab.uni.lu/eci/shinyscreen
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