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Mod. From Fig. 2, Sevin et al 2015, Current Opinion in Biotechnology. DOI: 10.1016/j.copbio.2014.10.001
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Singh, RR et al (2020) DOI: 10.1007/s00216-020-02716-3 ; Ulrich, EM et al (2019) DOI: 10.1007/s00216-018-1435-6
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Analytical Methods: What Compartment?

Retrospective screening of REACH chemicals in
Black Sea samples (various matrices)
Occurrence Results
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Alygizakis NA et al (2019) DOI: 10.1016/].trac.2019.04.008 Interactive heatmap at http://norman-data.eu/NORMAN-REACH
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Widely Varying Concentrations
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Target vs Non-target
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Automated Processing: Looks so simple ...
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Modified from: Hollender et al. 2018, ES&T Feature, 51:20, 11505-11512. DOI: 10.1021/acs.est.7b02184
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Automated Processing: ... butisn’t ...

o One (current) example:
o patRoon: https://rickhelmus.qgithub.io/patRoon/

Data inspection,
visualization & reporting

o Neee Data reduction &
Componentization = : -
’\L conversion \
HRMS data —> Features
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Mod. from Helmus et al. submitted; preprint @ https://www.researchsquare.com/article/rs-36675/v1 DOI: 10.21203/rs.3.rs-36675/v1
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Automated Processing: ... even meta’R"bolomics ...

MS data handling & processing
e Centroiding

Direct infusion MS

Hyphenated MS

Targeted MS

Additional dimensionality

Isotope labelling using MS

Data structure & meta-data

Feature grouping

Feature annotation

NMR data handling & processing

e Data pre-processing
o Fourier transformation

Apodization
Zero filling
Phase and baseline correction
Bucketing

nnotation & identification

>0 0 0 O

UV data handling & processing
e Alignment
e Baseline correction
e Componentization

Multifunctional workflows
e Data processing workflows

lon species grouping
& annotation
e Grouping of related species
¢ Molecular formula
and isotope analysis
e Adduct/fragment annotation

MS/MS data
e MS" and libraries
e Spectral matching and clustering
e In silico fragmentation

Molecule structures &
chemical structure databases
e Structure representation
and manipulation
e Database queries

Statistics
e Sample size
Normalization
Exploratory data analysis
Univariate hypothesis testing
Multivariate modelling
and feature selection
Omics data integration
e Missing value imputation

Network analysis &
Biochemical pathways

e Network infrastructure
and analysis
Annotation
Metabolite networks
Pathway analysis
Pathway resources and
interfaces

e Multiple statistics and network analysis
e User interfaces and workflow engines

Stanstrup et al (2019): metaRbolomics Toolbox, Metabolites 9, 200; DOI:10.3390/metabo9100200
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. even meta”’R”’bolomics ...

Automated Processing:
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Stanstrup et al (2019): metaRbolomics Toolbox, Metabolites 9, 200; DOI:10.3390/metab09100200
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Data interpretation: Identifying Chemicals

RT: 0.00 - 24.51

High resolution 100~
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Schymanski et al (2014) ES&T, DOI: 10.1021/es4044374; Vermeulen et al (2020) Science. DOI: 10.1126/science.aay3164
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Data interpretation: Identifying Chemicals

RT: 0.00 - 24.51
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Schymanski et al (2014) ES&T, DOI: 10.1021/es4044374; Vermeulen et al (2020) Science. DOI: 10.1126/science.aay3164
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Data interpretation: Filling the TP Data Gaps!
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Data interpretation: Filling the TP Data Gaps!

m U.S. National Library of Medicine

National Center for Biotechnology Information

o Assessing (filling) the missing entries ...
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Ruttkies et al. (2016) DOI: 10.1186/s13321-016-0115-9, Bolton & Schymanski (2020), DOI: 10.5281/zen0do0.3611238 & in prep.
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Data interpretation: ID Strategies and Confidence
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Schymanski et al, 2014, ES&T. DOI: 10.1021/es5002105 & Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7



https://doi.org/10.1021/es5002105
https://doi.org/10.1007/s00216-015-8681-7

Data interp: Toxicometabolomics ... two worlds collide?

o Metabolomics vs environmental ... chemicals vs effects ...

A. Chemical Analysis B. Bioanalytical tools
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Modified from Escher, Stapleton, Schymanski (2020). Science. DOI: 10.1126/science.aay6636
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Data interpretation: Environmental World ... .SaWag...

[ HPLC separation and HR-MS/MS ]
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Huntscha et al. 2014, ES&T, 48(8), 4435-4443. DOI: 10.1021/es405694z
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Data interpretation: Metabolomics World ...
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Source: https://www.metaboanalyst.ca/docs/Overview.xhtml and Chong, Wishart & Xia (2019) DOI: 10.1002/cpbi.86
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Mod. From Fig. 2, Sevin et al 2015, Current Opinion in Biotechnology. DOI: 10.1016/j.copbio.2014.10.001
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