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Metabolomics workflow

4Nature Methods 18 , 747 -756 , 2021
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Vendor formats

Data conversion

netCDF (by vendors software), mzML (by ProteoWizard), ABF (by Reifycs), IBF (by MS-DIAL package)
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m/z values

Intensities binary: [44] 4.67 1.94 14.88 10.68é

binary: [44] 112.9876 174.9537 182.9914 212.0731 é

mzML data structure 

by ProteoWizard



MS-DIAL ṇ

Figure credit to Hiroshi Tsugawa
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͍ʽὓ τϢμο ΥӰσϥ
ʾGC-MS
ʾLC-MS/MS
ʾIM -MS/MS ˢLC-IM -MS/MS ˣ

͎ʽϯЛГ˔ЄдрχйЦи ΪϬβϥ ΥΚϥ
ʾMetabolomics Standards Initiative χ Ṱ
ʾSchymanski E.L. et al. χ5 ᵬйЦи
ʾLipidomics Standards Initiative χ Ṱ

Environ. Sci. Technol. 2014, 48, 2097ς2098

Metabolomics2007, 3, 211ς221 

Nature Metabolism2022, 4, 1086ς1088



9

ṇ ṇ ṇ

http://prime.psc.riken.jp/compms/msdial/main.html#MSP
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︡ שּףּ קּ ṇ ṇ ṕMSP Ṗ

GC-MS MS/MS ˢLC-MSʺIM -MSʺLC-IM -MSτ ᴂˣ
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︡ שּףּ קּ ṇ ṇ ṕTXT Ṗ

LC-MSʺIM -MSʺLC-IM -MSД˔Ќτ

* γTabỸ ϤГϺІЕπ βϥάρ
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͍ʽὓ τϢμο ΥӰσϥ
ʾGC-MS
ʾLC-MS/MS
ʾIM -MS/MS ˢLC-IM -MS/MS ˣ

͎ʽϯЛГ˔ЄдрχйЦи ΪϬβϥ ΥΚϥ
ʾMetabolomics Standards Initiative χ Ṱ
ʾSchymanski E.L. et al. χ5 ᵬйЦи
ʾLipidomics Standards Initiative χ Ṱ

Environ. Sci. Technol. 2014, 48, 2097ς2098

Metabolomics2007, 3, 211ς221 

Nature Metabolism2022, 4, 1086ς1088



Schymanski E.L. et al. 5 ṕ Ṗ

Nat. Prod. Rep. 2021 38, 1729-1759 

Environ. Sci. Technol. 2014, 48, 2097ς2098

Level 1: Confirmed structure represents the ideal situation, where the
proposedstructurehasbeenconfirmedvia appropriatemeasurementof a
reference standard with MS, MS/MS and retention time matching. If
possible,anorthogonalmethodshouldalsobe used.

Level2a: Librarythis involvesmatchingliterature or library spectrumdata
wherethe spectrum-structurematchisunambiguous.

Level2b: Diagnosticrepresentsthe casewhere no other structure fits the
experimental information, but no standard or literature information is
available for confirmation. Evidence can include diagnostic MS/MS
fragmentsand/or ionization behavior, parent compoundinformation and
the experimentalcontext.

Level 3: Tentative candidate(s)describesa άƎǊŜȅȊƻƴŜέΣwhere evidence
exists for possiblestructure(s),but insufficient information for one exact
structureonly (e.g., positionalisomers).

Level4: Unequivocalmolecularformula is possiblewhen a formula canbe
unambiguouslyassigned using the spectral information (e.g., adduct,
isotope, and/or fragment information), but insufficient evidenceexiststo
proposepossiblestructures.

Level5: Exactmass(m/z) canbe measuredin a sampleand be of specific
interest for the investigation,but lackinformationto assignevena formula.
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Let s use InChIKey as a unique identifier of metabolite

J Cheminform 7, 23 (2015)
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InChIKey טּצּ Ṅ ID

Alanine

InChIKey: QNAYBMKLOCPYGJ -REOHCLBHSA -N

Bioinformatics 26, 2647-2648 (2010)
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ClassyFire categorizing metabolite into a chemical class

J Cheminform 8, 61 (2016)
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ClassyFire categorizing metabolite into a chemical class
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http://prime.psc.riken.jp/compms/msdial/lipidnomenclature.html

Liebisch G. et al. J. Lipid Res. 2020, 61 , 1539 -1555

http://prime.psc.riken.jp/compms/msdial/lipidnomenclature.html
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LipidLynxX ID ṇ
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LipidLynxX ID ṇ

{ƘƻǊǘƘŀƴŘ ƴƻǘŀǘƛƻƴΧ

Molecular species level

Shorthand, Bulk

Shorthand, Max
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LipidLynxX resource
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23/15Anal. Chem. 88 , 7946 -7958 , 2016

Validation using 3,000 MS/MS data
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[M+HCOO]-

[M+Cl]-

[M-H]-
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[M+HCOO]-

[M+Cl]-

[M-H]-
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MS-FINDER ṇ ṇ צּ
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ךּ ϯЛГ˔ЄдрχЮЌД˔Ќʾ Υ ήϦοϥГ˔Уи
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MetaboAnalyst is a great ( really top ) tool for analyses.

Current Protocols in Bioinformatics 68, e86 (2019)
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MetaboAnalyst is a great ( really top ) tool for analyses.

Current Protocols in Bioinformatics 68, e86 (2019)
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Enrichment Analysis in MetaboAnalyst

Current Protocols in Bioinformatics 68, e86 (2019)
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Integrated analysis in MetaboAnalyst

Current Protocols in Bioinformatics 68, e86 (2019)
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Integrated analysis in MetaboAnalyst

Current Protocols in Bioinformatics 68, e86 (2019)
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Integrated analysis in MetaboAnalyst

Current Protocols in Bioinformatics 68, e86 (2019)


