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Critical Bottlenecks in Biological Interpretation

Mod. From Fig. 2, Sevin et al 2015, Current Opinion in Biotechnology. DOI: 10.1016/j.copbio.2014.10.001

Analytical methods

Automated spectral data 

processing

Data interpretation

Hypothesis generation

http://dx.doi.org/10.1016/j.copbio.2014.10.001
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Analytical Methods: LC vs GC?

Brack et al 2016. DOI: 10.1016/j.scitotenv.2015.11.102

http://dx.doi.org/10.1016/j.scitotenv.2015.11.102
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Analytical Methods: Ionisation

Singh, RR et al (2020) DOI: 10.1007/s00216-020-02716-3 ; Ulrich, EM et al (2019) DOI: 10.1007/s00216-018-1435-6

n=1264

https://doi.org/10.1007/s00216-020-02716-3
https://doi.org/10.1007/s00216-018-1435-6
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Analytical Methods: What Compartment?

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

Retrospective screening of REACH chemicals in 

Black Sea samples (various matrices)

https://doi.org/10.1016/j.trac.2019.04.008
http://norman-data.eu/NORMAN-REACH
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Analytical Methods: Widely Varying Concentrations

Rappaport et al (2014) Environmental Health Perspectives. DOI: 10.1289/ehp.1308015

https://doi.org/10.1289/ehp.1308015
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Analytical Methods: Target vs Non-target
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Critical Bottlenecks in Biological Interpretation

Mod. From Fig. 2, Sevin et al 2015, Current Opinion in Biotechnology. DOI: 10.1016/j.copbio.2014.10.001
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http://dx.doi.org/10.1016/j.copbio.2014.10.001
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Automated Processing: Looks so simple … 

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

AnalysisAnalysis
Data Pre-

Processing
Prioritization IdentificationSampling

https://pubs.acs.org/doi/10.1021/acs.est.7b02184
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Automated Processing: … but isn’t …

Mod. from Helmus et al. submitted; preprint @ https://www.researchsquare.com/article/rs-36675/v1 DOI: 10.21203/rs.3.rs-36675/v1

o One (current) example:

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

https://www.researchsquare.com/article/rs-36675/v1
https://dx.doi.org/10.21203/rs.3.rs-36675/v1
https://rickhelmus.github.io/patRoon/
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Automated Processing: … even meta”R”bolomics …

Stanstrup et al (2019): metaRbolomics Toolbox, Metabolites 9, 200; DOI:10.3390/metabo9100200

https://doi.org/10.3390/metabo9100200
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Automated Processing: … even meta”R”bolomics …

Stanstrup et al (2019): metaRbolomics Toolbox, Metabolites 9, 200; DOI:10.3390/metabo9100200

https://doi.org/10.3390/metabo9100200
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http://dx.doi.org/10.1016/j.copbio.2014.10.001
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1 10 100 1000 10000  100000 1 million 1 billion chemicals …. …. ….

Data interpretation: Identifying Chemicals

Sample

High resolution 

mass spectrometry

Schymanski et al (2014) ES&T, DOI: 10.1021/es4044374; Vermeulen et al (2020) Science. DOI: 10.1126/science.aay3164

http://pubs.acs.org/doi/abs/10.1021/es4044374
http://science.sciencemag.org/content/367/6476/392
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1 10 100 1000 10000  100000 1 million 1 billion chemicals …. …. ….

Schymanski et al (2014) ES&T, DOI: 10.1021/es4044374; Vermeulen et al (2020) Science. DOI: 10.1126/science.aay3164

Sample

High resolution 

mass spectrometry

Chemicals

AND connecting

chemical knowledge

Data interpretation: Identifying Chemicals

http://pubs.acs.org/doi/abs/10.1021/es4044374
http://science.sciencemag.org/content/367/6476/392
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Data interpretation: Filling the TP Data Gaps!
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Data interpretation: Filling the TP Data Gaps!

Ruttkies et al. (2016) DOI: 10.1186/s13321-016-0115-9, Bolton & Schymanski (2020), DOI: 10.5281/zenodo.3611238 & in prep.

o Assessing (filling) the missing entries … 

PubChemLite tier0 18 Nov 2019

MS/MS, Ref, Patents, FPSum (n=977)

PubChemLite tier0 14 Jan 2020

MS/MS, Ref, Patents, Anno (n=977)

PubChemLite tier0 22 May 2020

MS/MS, Ref, Patents, Anno (n=977)

PubChemLite tier0 12 Jun 2020

MS/MS, Ref, Patents, Anno (n=977)

0% 20 40 60 80 100

https://link.springer.com/article/10.1186/s13321-016-0115-9
https://doi.org/10.5281/zenodo.3611238
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Data interpretation: ID Strategies and Confidence

Schymanski et al, 2014, ES&T. DOI: 10.1021/es5002105 & Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7
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https://doi.org/10.1021/es5002105
https://doi.org/10.1007/s00216-015-8681-7
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Data interp: Toxicometabolomics … two worlds collide?

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

o Metabolomics vs environmental … chemicals vs effects … 

http://science.sciencemag.org/content/367/6476/388
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Data interpretation: Environmental World …

Huntscha et al. 2014, ES&T, 48(8), 4435-4443. DOI: 10.1021/es405694z
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https://pubs.acs.org/doi/abs/10.1021/es405694z
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Data interpretation: Metabolomics World …

Source: https://www.metaboanalyst.ca/docs/Overview.xhtml and Chong, Wishart & Xia (2019) DOI: 10.1002/cpbi.86

https://www.metaboanalyst.ca/docs/Overview.xhtml
https://doi.org/10.1002/cpbi.86
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Critical Bottlenecks in Biological Interpretation

Mod. From Fig. 2, Sevin et al 2015, Current Opinion in Biotechnology. DOI: 10.1016/j.copbio.2014.10.001
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Fish Image: Magnus Edblom. 

Source: Anton Ribbenstedt. 

http://dx.doi.org/10.1016/j.copbio.2014.10.001

