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Supplementary tables

Supplementary Table S1. Complete overview of studies applying metabolomics and/or lipidomics to

organoid-based models included in this review. For each study, the organoid type, biological origin, omics

strategy, analytical platform, and primary biological context are reported.

Author Journal  Organoid Species / Omics Analytic = Biological
(Year) type origin approach al context
platform
Bonanini et  Exp Cell = Hepatic Human, adult  Targeted HILIC- Energy
al. (2024) Res organoids donor-derived  lipidomics MS/MS  metabolism and
(Exion glucose
LC AD + production
QTRAP
6500+)
Braun et al.  Cancers Pancreatic Human, Untargeted = GC-MS Cancer
(2020) PDOs patient-derived = metabolomi recurrence
cs mechanisms
Cappuccio Front Brain Human dorsal = Spatial HR- Human brain
et al. (2023) Mol organoids forebrain metabolomi MALDI- = development
Biosci cs & MSI +
lipidomics  Orbitrap
FTMS
Chen L. et J Colorectal Human, Untargeted =~ UPLC- Metabolic
al. (2022) Chromato PDOs patient-derived = metabolomi = QTOF- response to
grB cs MS curcumin
Chen J. et Bioact Biliary Human- Untargeted  LC-MS Biliary tree
al. (2023) Mater ductal derived metabolomi = (dansylat regeneration
organoids cs ion
labeling)
Chen L. et Biosci Colon PDOs = Human, Metabolomi = HPLC- PHGDH
al. (2025) Rep patient-derived = cs + Orbitrap  inhibition, serine
transcriptom = MS/MS  metabolism
ics
Chengetal. Environ  Hepatic Human hESC- = Metabolomi UHPLC- Aged
(2025) Res organoids derived cs + OE-MS microplastic
transcriptom toxicity
ics
Drusoetal. BMC Tracheosphe Mouse Targeted UHPLC-  Differentiation
(2025) Mol Cell | res metabolomi = Q media effects
cs + Exactive
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Supplementary Table S2. Detailed technical characteristics of analytical platforms used in organoid-

based metabolomics and lipidomics studies.

Platform
category

Untargeted
LC-MS

Targeted
LC-MS

Lipidomics
(LC/MS)

Microbore
LC-MS

GC-MS

MSI

NMR

Multi-
platform /
SIRM

MS
analyzer

Orbitrap,
Q-TOF

Triple
quad,
Orbitrap

Orbitrap,
triple
quad

Triple
quad,
Orbitrap

Single
quad,
TOF

TOF,
Orbitrap,
FTICR

400-800
MHz

Orbitrap,
Q-TOF,
NMR

Chromatography
/ acquisition

UHPLC
(RPLC/HILIC),
ESI +

UHPLC-MS/MS
(MRM/PRM)

HILIC-MS/MS,
shotgun

1.0 mm i.d.
UHPLC

EI-GC-MS +
derivatization

MALDI-MSI

HR-MAS /
solution '"H-NMR

LC-MS + GC-MS
=+ tracers

Quantification

Relative (TIC,
peak sum, z-
score)

Absolute / semi-

absolute

Relative /
absolute

Relative

Relative

Relative (pixel-
based)

Relative (AUC)

Absolute /
enrichment

Typical
metabolome
coverage

10>-10°
features

10'-10?
metabolites

10°-10° lipids

10>-10°
features

10'-107?
metabolites

10> m/z
features

~10-50
metabolites

Pathway-
resolved

Representative
studies

Braun 2020;
Chen 2022;
Wang X 2025

Krauf} 2025;
Druso 2025

Bonanini 2024;
Gadara 2024

Gadara 2024; La
Gioia 2025

Braun 2020; Koc
2025

Cappuccio 2023;
Wang G 2022

van der Kemp
2023

Fan 2025; Kes
2025



