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Community Resources Connecting 
Chemistry and Toxicity Knowledge

to Environmental Observations 

Im
ag

e 
©

 w
w

w
.s

ea
no

ak
le

y.
co

m
/

Emma L. Schymanski
Luxembourg Centre for Systems Biomedicine (LCSB), 

University of Luxembourg
Email: emma.schymanski@uni.lu

Antony J. Williams
National Centre for Computational Toxicity (NCCT), 

US Environmental Protection Agency (US EPA), NC, USA

The views expressed in this presentation are those of the authors and do not necessarily reflect the views or policies of the U.S. Environmental Protection Agency.

3rd Disease Maps Community Meeting (DMCM2018)
Paris, 21-22 June 2018

mailto:emma.schymanski@uni.lu


2

(European) Environmental Community (subset!)

Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7

Croatian
Water

RWS

Specialist Knowledge
Highly Disjointed

https://link.springer.com/article/10.1007/s00216-015-8681-7
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1 10 100 1000 10000  100000 1 million 1 billion chemicals …. …. ….

Our (Community) Challenge: Identifying Chemicals

Data: Schymanski et al 2014, Environ. Sci. Technol. DOI: 10.1021/es4044374; Hollender et al 2017 DOI: 10.1021/acs.est.7b02184

Sample

High resolution 
mass spectrometry

http://pubs.acs.org/doi/abs/10.1021/es4044374
http://pubs.acs.org/doi/abs/10.1021/acs.est.7b02184
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1 10 100 1000 10000  100000 1 million 1 billion chemicals …. …. ….

Our (Community) Challenge: Identifying Chemicals

Data: Schymanski et al 2014, DOI: 10.1021/es4044374; https://www.slideshare.net/EmmaSchymanski/small-molecules-in-big-data-analytica-munich

Sample

High resolution 
mass spectrometry

Chemicals

AND connecting
chemical knowledge

http://pubs.acs.org/doi/abs/10.1021/es4044374
https://www.slideshare.net/EmmaSchymanski/small-molecules-in-big-data-analytica-munich
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Suspected Neurotoxicants

Chemicals: Grandjean and Landrigan, 2006 DOI: 10.1016/S0140-6736(06)69665-7 and Legradi et al. (to be submitted) 

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

https://doi.org/10.1016/S0140-6736(06)69665-7
https://comptox.epa.gov/dashboard/chemical_lists/humanneurotox
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Mass Spectral Libraries
http://massbank.eu/MassBank
https://github.com/MassBank/MassBank-data/

>46,000 spectra 
32 contributors

http://massbank.eu/MassBank
https://github.com/MassBank/MassBank-data/
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Mass Spectral Libraries
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CompTox Chemistry Dashboard

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

https://comptox.epa.gov/dashboard/
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CompTox Chemistry Dashboard – Presence in Lists

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

https://comptox.epa.gov/dashboard/chemical_lists
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CompTox Chemistry Dashboard – Additional Data

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

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

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

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


12

Connecting Resources in MetFrag

https://msbi.ipb-halle.de/MetFragBeta/ AND https://comptox.epa.gov/dashboard/dsstoxdb/batch_search (MetFrag Export) 

https://msbi.ipb-halle.de/MetFragBeta/

https://msbi.ipb-halle.de/MetFragBeta/
https://comptox.epa.gov/dashboard/dsstoxdb/batch_search
https://msbi.ipb-halle.de/MetFragBeta/
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https://msbi.ipb-halle.de/MetFragBeta/ ; https://comptox.epa.gov/dashboard/ ; https://massbank.eu ; http://normandata.eu/

Combined evidence clearly highlights potential 
neurotoxicant among chemical candidates

Connecting Resources in MetFrag

https://msbi.ipb-halle.de/MetFragBeta/
https://comptox.epa.gov/dashboard/
https://massbank.eu/
http://normandata.eu/
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Metadata & Different Chemical Forms

Schymanski & Williams, 2017, ES&T51 (10), pp 5357–5359. DOI: 10.1021/acs.est.7b01908
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Example from: Schymanski & Williams, 2017, ES&T, 51 (10), pp 5357–5359. DOI: 10.1021/acs.est.7b01908

Connecting Resources in MetFrag

https://pubs.acs.org/doi/abs/10.1021/acs.est.7b01908
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Connecting and Enhancing Open Resources

https://www.slideshare.net/EmmaSchymanski/small-molecules-in-big-data-analytica-munich

o Sharing knowledge is a win-win situation

2014 2015: found in waters across Europe

2016: 1 datapoint cross-annotates 3072 in GNPS
Hits in GNPS MassIVE datasets:

Surfactants: http://goo.gl/7sY9Pf

2017: Early-Warning 
System is born

2018: Highlighted in 
Science

https://www.slideshare.net/EmmaSchymanski/small-molecules-in-big-data-analytica-munich
http://goo.gl/7sY9Pf
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NORMAN Digital Sample Freezing Platform
“Live” retrospective screening of known and unknown 

chemicals in European samples (various matrices)

http://norman-data.eu/ AND Aligizakis et al, in prep.

http://norman-data.eu/


18

Interactive heatmap available at http://norman-data.eu/NORMAN-REACH

NORMAN Digital Sample Freezing Platform
Retrospective screening of REACH chemicals in 

Black Sea samples (various matrices)

http://norman-data.eu/NORMAN-REACH
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Community Challenges … and Solutions

Data: Schymanski et al 2014, DOI: 10.1021/es4044374; https://www.slideshare.net/EmmaSchymanski/small-molecules-in-big-data-analytica-munich

High resolution 
mass spectrometry
AND connecting
chemical knowledge

http://pubs.acs.org/doi/abs/10.1021/es4044374
https://www.slideshare.net/EmmaSchymanski/small-molecules-in-big-data-analytica-munich
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