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Wo komme ich her?

https://www.google.com/maps/place/Perth+WA,+Australia/

https://www.google.com/maps/place/The+University+of+Western+Australia/

https://www.google.com/maps/place/The+University+of+Western+Australia/


Was habe ich studiert?

https://www.uwa.edu.au/study/courses/chemistry
https://www.uwa.edu.au/study/careers/environmental-engineer

https://www.google.com/maps/place/The+University+of+Western+Australia/

https://www.uwa.edu.au/study/courses/chemistry
https://www.uwa.edu.au/study/careers/environmental-engineer
https://www.google.com/maps/place/The+University+of+Western+Australia/


Erster Austausch … 

Von KarlNapf, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=4633232 

https://commons.wikimedia.org/w/index.php?curid=4633232


Und dann?

https://www.uwa.edu.au/study/courses/chemistry
https://www.uwa.edu.au/study/careers/environmental-engineer

https://www.google.com/maps/place/The+University+of+Western+Australia/

https://www.uwa.edu.au/study/courses/chemistry
https://www.uwa.edu.au/study/careers/environmental-engineer
https://www.google.com/maps/place/The+University+of+Western+Australia/


Doktorarbeit, UFZ, Leipzig: 2007-2011

https://www.bayerischerbahnhofleipzig.de/en/

https://www.google.com/maps/place/Leipzig,+Germany/

https://www.ufz.de/index.php?de=34242

https://www.bayerischerbahnhofleipzig.de/en/
https://www.google.com/maps/place/Leipzig,+Germany/
https://www.ufz.de/index.php?de=34242


Chemikalien in     Unserer Umwelt

Novi Sad

http://www.solutions-project.eu/ http://www.bing.com/maps/?FORM=HDRSC4 Source: W. Brack, UFZ

http://www.solutions-project.eu/
http://www.bing.com/maps/?FORM=HDRSC4


Postdoc, Eawag, Zürich: 2011-2017

https://www.google.co
m/maps/place/Swiss+F
ederal+Institute+of+Aq
uatic+Science+and+Te
chnology/

Chiaia-Hernandez et al (2014), DOI: 10.1007/s00216-014-8166-0

https://www.google.com/maps/place/Swiss+Federal+Institute+of+Aquatic+Science+and+Technology/
https://www.google.com/maps/place/Swiss+Federal+Institute+of+Aquatic+Science+and+Technology/
https://www.google.com/maps/place/Swiss+Federal+Institute+of+Aquatic+Science+and+Technology/
https://www.google.com/maps/place/Swiss+Federal+Institute+of+Aquatic+Science+and+Technology/
https://www.google.com/maps/place/Swiss+Federal+Institute+of+Aquatic+Science+and+Technology/
https://link.springer.com/article/10.1007/s00216-014-8166-0


Postdoc, Eawag, Zürich: 
2011-2017

Hollender, Schymanski, 
Singer & Ferguson, 2017, 
ES&T Feature, 51:20, 
11505-11512. DOI: 
10.1021/acs.est.7b02184

Chiaia-Hernandez et al. Anal. Bioanal. Chem. 2014, 406 
(28), pp 7323-7335. DOI: 10.1007/s00216-014-8166-0

http://dx.doi.org/10.1021/acs.est.7b02184
https://doi.org/10.1007/s00216-014-8166-0
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Was ist Umweltcheminformatik?

1 10 100   1000     10000  100000  1 million   1 billion chemicals …. …. ….
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Was ist Umweltcheminformatik?

1 10   100     1000     10000    100K     1M       10M      100M      1B     10B  unendless chemicals …. …. ….

Chromatogram: Schymanski et al. (2014) DOI: 10.1021/es4044374; Resource numbers updated 22 Jan. 2024.  

High resolution 
mass spectrometry
AND connecting
chemical knowledge

 
Samples

Chemical space

14

http://pubs.acs.org/doi/abs/10.1021/es4044374


Unsere Herausforderung: das 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


Unsere Herausforderung: Komplexe Mischungen

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

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


Umweltcheminformatik ist auch … Internationales Team Work

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

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


Weltweit 
Verbunden

https://scholia.toolforge.org/author/Q27863244

https://scholia.toolforge.org/author/Q27863244


NORMAN Network – Emerging Environmental Substances
https://www.norman-network.com/
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Photo from 15th NORMAN General Assembly: https://www.norman-network.com/?q=node/412 

https://www.norman-network.com/
https://www.norman-network.com/?q=node/412


PARC / NORMAN & FAIR Data

Mohammed Taha & Schymanski, 2023. DOI: 10.5281/zenodo.10033547. Elapavalore et al. 2023. DOI: 10.5281/zenodo.10038062.

https://doi.org/10.5281/zenodo.10033547
https://zenodo.org/doi/10.5281/zenodo.10038062


NORMAN Database System (NDS) & NORMAN-SLE
https://www.norman-network.com/nds/SLE/ & https://massbank.eu/MassBank/
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https://www.norman-network.com/nds/SLE/
https://massbank.eu/MassBank/
https://www.norman-network.com/nds/SLE/


NORMAN Database System (NDS) & NORMAN-SLE
https://www.norman-network.com/nds/SLE/ & https://massbank.eu/MassBank/
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Elapavalore et al. 
(2023) DOI: 

10.1039/D3EM00181D

https://www.norman-network.com/nds/SLE/
https://massbank.eu/MassBank/
https://www.norman-network.com/nds/SLE/
https://doi.org/10.1039/D3EM00181D


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


MassBank in PubChem

https://pubchem.ncbi.nlm.nih.gov/compound/7389#section=LC-MS 

https://pubchem.ncbi.nlm.nih.gov/compound/7389#section=LC-MS


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


NORMAN Database System (NDS) & NORMAN-SLE
https://www.norman-network.com/nds/SLE/ & https://massbank.eu/MassBank/
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Mohammed Taha et al. (2022) DOI: 
10.1186/s12302-022-00680-6

Elapavalore et al. 
(2023) DOI: 

10.1039/D3EM00181D

https://www.norman-network.com/nds/SLE/
https://massbank.eu/MassBank/
https://www.norman-network.com/nds/SLE/
https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1039/D3EM00181D


Suspect List(s)

(NORMAN-SLE)

Mohammed 
Taha et al. 

(2022) DOI: 
10.1186/s12

302-022-
00680-6

27

https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1186/s12302-022-00680-6


Suspect List(s)

(NORMAN-SLE)

Mohammed 
Taha et al. 

(2022) DOI: 
10.1186/s12

302-022-
00680-6
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(NORMAN SusDat)

NORMAN Database System (NDS)

https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1186/s12302-022-00680-6


Suspect List(s)

(NORMAN-SLE)

Mohammed 
Taha et al. 

(2022) DOI: 
10.1186/s12

302-022-
00680-6
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(NORMAN SusDat)

NORMAN Database System (NDS)

Alygizakis et al, 2019, TrAC, DOI: 10.1016/j.trac.2019.04.008

https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1016/j.trac.2019.04.008


NORMAN NDS & DSFP – Digital Sample Freezing Platform

http://norman-data.eu/  and Alygizakis et al, 2019, TrAC, DOI: 10.1016/j.trac.2019.04.008
30

http://norman-data.eu/
https://doi.org/10.1016/j.trac.2019.04.008


Beispiel: Sind Chemikalien in Wasser? Sediment? Fisch? 
Retrospective screening of REACH chemicals in Black Sea samples

Alygizakis NA et al (2019) DOI: 10.1016/j.trac.2019.04.008 Interactive heat map at http://norman-data.eu/NORMAN-REACH
31

https://doi.org/10.1016/j.trac.2019.04.008
http://norman-data.eu/NORMAN-REACH


Suspect List(s)

(NORMAN-SLE)

Mohammed 
Taha et al. 

(2022) DOI: 
10.1186/s12

302-022-
00680-6
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(NORMAN SusDat)

NORMAN Database System (NDS)

https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1186/s12302-022-00680-6


CompTox - https://comptox.epa.gov/dashboard/  

https://comptox.epa.gov/dashboard/


Suspect List(s)

(NORMAN-SLE)

Mohammed 
Taha et al. 

(2022) DOI: 
10.1186/s12

302-022-
00680-6
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(NORMAN SusDat)

NORMAN Database System (NDS)

https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1186/s12302-022-00680-6
https://doi.org/10.1186/s12302-022-00680-6


PubChem - https://pubchem.ncbi.nlm.nih.gov/  

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


Luxemburgische Daten in PubChem … 



Luxemburgische Daten in PubChem … 



Luxemburgische Daten in PubChem … 



Unsere Forschung: selbst entwickelte Software 

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

Hiba Mohammed Taha.

https://gitlab.lcsb.uni.lu/eci/shinyscreen

https://gitlab.lcsb.uni.lu/eci/shinyscreen


Selbst entwickelte Software – auch in unsere Masters Kurs

https://eci-isb401.lcsb.uni.lu/app/shinyscreen 

https://eci-isb401.lcsb.uni.lu/app/shinyscreen


Non-target Hochauflösende Massen Spektrometrie (NT-HRMS)

AnalysisAnalysis Data Pre-
Processing Prioritization Identification

Modified from: Hollender, Schymanski et al. 2018, ES&T Feature, 51:20, 11505-11512. DOI: 10.1021/acs.est.7b02184
41

https://pubs.acs.org/doi/10.1021/acs.est.7b02184


Open Source Workflows für NT-HRMS: patRoon

Helmus et al. (2022) patRoon 2.0 J. Open Source Software, DOI: 10.21105/joss.04029
Helmus et al. (2021) patRoon. J. Cheminformatics. DOI: 10.1186/s13321-020-00477-w

42

https://doi.org/10.21105/joss.04029
https://doi.org/10.1186/s13321-020-00477-w
https://rickhelmus.github.io/patRoon/


Wer sind wir?

Parviel
Hiba

Dagny Vero

Emma P

Emma S

Federica
Bego

Lorenzo

Camilla

Anjana

Corey

Milagros
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Was machen wir? Projekten…

44



Was machen wir? Cheminformatische Entwicklungen

45



Das Wasser in Luxembourg untersuchen …

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



Beispiel: LuxPharma – 2019 versus 2020 & COVID?

2020: Frontelier/Grenzgänger in home office!

Singh et al (2021). 
DOI: 10.1021/acsenvironau.1c00008. 

47

https://doi.org/10.1021/acsenvironau.1c00008


Pestizide und Ihre Umwandlungsprodukte

Jessy Krier

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



Pestizide und Umwandlungsprodukte

Krier et al (2022). DOI: 10.1016/j.envint.2021.106885. 
49

https://doi.org/10.1016/j.envint.2021.106885


Digitales Detektivarbeit …

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

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


Digitales Detektivarbeit …

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

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


FAIRifizieren von PFAS TPs

https://twitter.com/AcademicTox/
status/1479841982679765001 

https://doi.org/10.1016/j.cbi.2005.06.007 

https://pubchem.ncbi.nlm.nih.gov/compound/69537#section=Pharmacology-and-Biochemistry 
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https://twitter.com/AcademicTox/status/1479841982679765001
https://twitter.com/AcademicTox/status/1479841982679765001
https://doi.org/10.1016/j.cbi.2005.06.007
https://pubchem.ncbi.nlm.nih.gov/compound/69537#section=Pharmacology-and-Biochemistry


Kuratieren von textbasierten Inhalten in PubChem

53

Acyclovir is metabolized partially to 
9-carboxymethoxymethylguanine
and minimally to 8-hydroxy-9-(2-
hydroxyethoxymethyl)guanine. In 
vitro, acyclovir also is metabolized to 
acyclovir monophosphate, 
diphosphate, and triphosphate in 
cells infected with herpes viruses, 
principally by intracellular 
phosphorylation of the drug by virus 
coded thymidine kinase and several 
cellular enzymes.

Palm et al (2023) ShinyTPs, ES&T Letters, DOI: 10.1021/acs.estlett.3c00537. Image by Emma Palm. 

https://doi.org/10.1021/acs.estlett.3c00537


ShinyTPs: Kuratieren von textbasierten Inhalten

54
Palm et al (2023) ShinyTPs, ES&T Letters, DOI: 10.1021/acs.estlett.3c00537. Image by Emma Palm. 

https://doi.org/10.1021/acs.estlett.3c00537


Wieso? Umwandlungsprodukte auf die Spur … 

55

time

Mod. from Palm et al (2023) ShinyTPs, DOI: 10.1021/acs.estlett.3c00537, Palm et al (2023). SETAC Presentation, DOI: 10.5281/zenodo.7885829

time

Desethyl-atrazine

TFA

Benzidine

TP library
Suspect/Non-

target screening

TP suspect 
screening

https://doi.org/10.1021/acs.estlett.3c00537
https://doi.org/10.5281/zenodo.7885829
https://rickhelmus.github.io/patRoon/


Beispiel: Cheminformatik & Exposomics

56
Talavera Andújar et al. (2024) Environ. Sci. Technol. DOI: 10.1021/acs.est.3c10490

https://doi.org/10.1021/acs.est.3c10490


57
Talavera Andújar et al. (2024) Environ. Sci. Technol. DOI: 10.1021/acs.est.3c10490

Beispiel: Cheminformatik & Exposomics

https://doi.org/10.1021/acs.est.3c10490


Was machen wir? Etwas anderes … 

58

Video: https://vimeo.com/jpmlmusic/ourchemicalpastpresentandfuture
Soundtrack: https://soundcloud.com/jamieperera/our-chemical-past-

present-and-future
Arp, Aurich et al (2023) ES&T, DOI: 10.1021/acs.est.3c01735

https://vimeo.com/jpmlmusic/ourchemicalpastpresentandfuture
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsoundcloud.com%2Fjamieperera%2Four-chemical-past-present-and-future&data=05%7C01%7Cemma.schymanski%40uni.lu%7C4b362ec571034d80577208dbafce8371%7C445a9c950f9d49539db1bc4a45dd1220%7C0%7C0%7C638297073740614643%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Rbr9IYVPIjUtRuWRDukkZ22I2wZC8D6j5BKGZW0GpZI%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsoundcloud.com%2Fjamieperera%2Four-chemical-past-present-and-future&data=05%7C01%7Cemma.schymanski%40uni.lu%7C4b362ec571034d80577208dbafce8371%7C445a9c950f9d49539db1bc4a45dd1220%7C0%7C0%7C638297073740614643%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Rbr9IYVPIjUtRuWRDukkZ22I2wZC8D6j5BKGZW0GpZI%3D&reserved=0
https://doi.org/10.1021/acs.est.3c01735
https://vimeo.com/jpmlmusic/ourchemicalpastpresentandfuture


ECI@LCSB – Weltweit Online

60





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

@schymane@mstdn.social
https://wwwen.uni.lu/lcsb/research/
environmental_cheminformatics/

Merci!

H2020:101036756

mailto:emma.schymanski@uni.lu
https://twitter.com/ESchymanski
https://mstdn.social/@schymane
https://wwwen.uni.lu/lcsb/research/environmental_cheminformatics/
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