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Data Transformation



Data conversion

ProteoWizard: MSConvert

Source: Holman JD, Tabb DL, Mallick P. Curr Protoc Bioinformatics. 2014;46:13.24.1-9.
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https://proteowizard.sourceforge.io/


Supported data formats:

Vendor Format

ABSciex WIFF; T2D (with DataExplorer)
Agilent MassHunter (.d directories)
Bruker FID; .d directories; XMASS XML
Thermo RAW
Waters raw directories
————————— ——————————
HUPO PSI mzML
ISB Seattle Proteome Center mzXML
Matrix Science MGF
Yates/MacCoss Laboratories MS2/CMs2/BMS2
Steen & Steen Laboratory mz5

Source: Holman JD, Tabb DL, Mallick P. Curr Protoc Bioinformatics. 2014;46:13.24.1-9.
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Data processing

Source: Rainer J: Metabolomics data pre-processing using xcms (https://jorainer.github.io/metabolomics2018/xcms-preprocessing.html).
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https://jorainer.github.io/metabolomics2018/xcms-preprocessing.html


Data processing workflow

Provide reliable ways to visualize all the previous steps and check their
consistency

Source: Franceschi P. Creating a data matrix in xcms from raw LC-MS data (https://github.com/pietrofranceschi/Metabolomics_lectures)

1. Peak Picking: Identify detected peaks in each sample

2. Retention time correction: Adjust the shifts in RT between measurement
runs from samples within an experiment

3. Peak Grouping: Match the peak lists across the samples to find a
consensus list of features

4. Get the data matrix: Select a measure of signal abundance (peak area,
height…) and arrange everything in a data matrix
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https://github.com/pietrofranceschi/Metabolomics_lectures


Data processing softwares

There are several software solutions available for the processing of
metabolomics data:

Source: Franceschi P. Software Resources for preprocessing (https://github.com/pietrofranceschi/Metabolomics_lectures)

1. Commercial suites

2. Open source solutions which can be run locally (e.g. xcms, MzMine, MSDial)

3. Freely available web services
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https://github.com/pietrofranceschi/Metabolomics_lectures


Data treatment

Data transformation (e.g. log or sqrt)

Variable scaling (e.g. Pareto scalig or unit variance)

Sample normalization

·

·

·

8/19



Data Analysis



Exploratory analysis

Source: Ulaszewska et al. Mol Nutr Food Res. 2019;63(1):e1800384
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Biomarker discovery

Source: Ulaszewska et al. Mol Nutr Food Res. 2019;63(1):e1800384
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Univariate analyses consider each variable separately and it applies
“standard” statistical tools to spot the more interesting variables:

PRO

CONS

Source: Franceschi P. Data analysis in metabolomics (https://github.com/pietrofranceschi/Metabolomics_lectures)

1. t-Tests, ANOVA

2. Linear modeling (lm, glm, …)

1. Statistical modeling

2. Simple output interpretation

1. Multiple testing

2. Redundancy of data structure
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https://github.com/pietrofranceschi/Metabolomics_lectures


Multivariate approaches considers more than 1 variable simultanously and
able to exploit the correlation between variables:

PRO

CONS

Source: Franceschi P. Data analysis in metabolomics (https://github.com/pietrofranceschi/Metabolomics_lectures)

1. PCA 

2. PLS-DA

1. Potentially more powerful

2. Use of variable correlation

1. Interpretation is more complex

2. Supervised methods: risk of getting overfitted models
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https://github.com/pietrofranceschi/Metabolomics_lectures


Metabolite Identification



4 levels of annotation confidence

Source: Sumner et al. Metabolomics. 2007;3:211–21
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5 levels of annotation confidence

Source: Schymanski et al. Environ Sci Technol. 2014;48(4):2097–8
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Metabolomics Society’s Metabolite
Identification Task Group

https://drive.google.com/file/d/1PJLdPCkz8ymX8SgZ4Wl5Sw4ZG-dlyWWU/view

17/19

https://drive.google.com/file/d/1PJLdPCkz8ymX8SgZ4Wl5Sw4ZG-dlyWWU/view


Metabolite ID

Table adapted from Ontañón et al. J Agric Food Chem. 2020;68(47):13367-79 18/19



Thank you for your attention!


