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The gut microbiota plays a crucial role in regulati

metabolism, linking it to diseases such as cancer,

implications for health and disease. (1)

| Sample preparation

Add 200 pL 80% methanol to vial containing stool pellet
Add 800 uL MTBE
Smash the pellet using a plastic spatula
. Use adaptive focused acoustics® (AFA) technology
with CovarisLE220-plus to aid extraction
. Add 500 puL of water to induce phase separation
. Centrifuge
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Source: www.bruker.com

immune function, neurological communication, and

diabetes, and neurodevelopmental disorders. Studying
the fecal metabolome is emerging as a key approach to
understanding these metabolic interactions and their

Introduction

ng Mouse models are valuable in metabolomics due to their
genetic similarity to humans and ease of fecal sample
collection. However, the complexity of fecal samples poses
challenges for consistent and reproducible metabolite
extraction, requiring refined methodologies. (?) Additionally,
no single technique can detect all metabolites, highlighting
the need for multiple approaches.

The sample extraction methodology for fecal metabolome analysis
was optimized for TIMS-QToF-MS/MS, incorporating Hydrophilic
Interaction Liquid Chromatography (HILIC) and Reverse Phase (RP)
chromatography to enhance metabolite separation and coverage.
Additionally, an established '"H-NMR spectroscopy method was used.
As a proof of concept, this approach was applied to stool samples
from 6 mice, collected at 4 different time points during treatment.

Source: www.covaris.com

7. Transfer polar and organic phases into Eppendorf tubes and LC-vials

9. Mix 50 uL of each phase and evaporate
- reconstitute in 50 pL (50/50 ACN/water)
- Centrifuge, transfer supernatant into
HPLC vial for LC-MS analysis

- Pool 2 uL of each sample for QC

Extraction solvents proportions, focused ultrasound extraction (Covaris Inc.) parameters, reconstitution
solvent, LC gradients and MS settings were all optimized separately

Data Acquisition

LC system: Elute plus
Columns: Intensity Solo C18 100 mm * 2 mm * 2 um (RP)
BEH Amide 150 mm * 2.1 mm * 1.7 um (HILIC)
Mobile phase: RP: A —water + 0.1% formic acid (FA); B—ACN + 0.1% FA
HILIC: A—10mM ammonium formate + 0.1% FA;
B - 10mM ammonium formate + 0.1% FA in 10/90 water/ACN
LC gradient: RP Time(min) 0.0 20 100 11.0 130 131 155
0.6 mL/min  %B 5 5 60 98 98 5 5
HILIC  Time (min) 0.0 1.0 6.0 10.0 11.0 12.0 12.1 21.0
0.5 mL/min  %B 100 100 90 75 60 60 100 100
Inj. volume: RP: 3 puLH; HILIC: 5 pL
Source: VIP-HESI
MS mode: PASEF (data dependent MS/MS) + tims Stepping; HILIC in (+) and RP in (-) mode
Annotation: Metaboscape 2024b: Target Lists + Spectral Libraries

match for at least 2 of the following:
m/z (<2.0 ppm), mSigma (<20), MS/MS score (<900), CCS (<1%)
MS system/software: timsTOF Pro 2 & HyStar and TimsControl acquisition software

NMR system/software: *tH-NMR at 600 MHz on a Bruker Avance IlIl HD IVDr system on a TX| room
temperature probe. CMPG spectra were used for annotation and quantification using Chenomx V 10.2
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Table 1. Counts of metabolite classes classified by a
particularly effective for detecting more polar organi

Figure 1. Venn diagrams (created with DeepVenn
(3)) display the annotated metabolites across the
three analysis types. Metabolite annotations were
influenced by the number of samples used for
feature extraction and annotation in Metaboscape.
Features not present in at least 8 of 48 samples
mice (4 time points x 6 mice x 2 analytical
replicates) for the 6 mice were excluded. When
analyzing only mouse nr. 5 (8 samples) and
excluding features not found in at least 2 samples,
the annotated metabolites were: 273 in RP, 208 in
HILIC, with 21 metabolites overlapping.

nalytical technique using ClassyFire ), HILIC is
c acids and derivatives, while RP

chromatography excels in identifying fatty acids and derivatives and more hydrophobic metabolites.
NMR complements these LC-MS techniques by detecting smaller and very polar metabolites.

Lipids and lipid-like molecules
Organic acids and derivatives
Organoheterocyclic compounds

HILIC(+) RP(-) NMR
36 62 6
72 30 24
26 12 1

 The integration of NMR with HILIC (+) and RP (

coverage of the metabolome.

fecal metabolome in mice.

SUMMARY:

-) LC-MS techniques enabled the

successful annotation of 345 metabolites, providing a more complete and detailed

e Distinct trends could be detected in metabolite levels across all six mice at various
time points, highlighting dynamic changes throughout the study.

* The methodology proved to be stable across all samples, yielding consistent and
reliable results. It is well-suited for further exploration and detailed study of the

RP, Hexadecanedioic acid

NMR, Butyrate

RP, (9Z,12E)-15,16-Dihydroxyoctadeca-9,12-dienoic acid value

.2.9

RP, 12-Oxoleukotriene B4

i | RP, 9-Hydroxynonanoic acid

RP, 9,10,16-trihydroxy palmitic acid

RP, 15(S)-HpEDE
RP, 8-Iso-Prostaglandin Al
RP, (+-)9-HpODE 0

-
- e - RP, 11-Deoxy-11-methylene-15-ketoprostaglandin D2

RP, 5-Cis-Carbaprostacyclin

RP, Cyperanic acid

RP, CHEMBL3309440

HILIC, L-Glutamic acid

. HILIC, N1-Acetylspermidine

HILIC, N6-Acetyl-L-lysine

Time 1

RP, (12Z,15Z)-7,9,10-Trihydroxyoctadeca-12,15-dienoic acid
RP, Tetradecanedioic acid I
RP, 2-Methyl-3-ketovaleric acid 3.2

HILIC, N-Alpha-acetyllysine
RP, Leu-Ala Time 2

HILIC, lle Leu Glu Arg

HILIC, Val Leu His .
Time 3

HILIC, Aspartame

RP, lle-Asp

HILIC, L-Glutamine Time 4

HILIC, Pyrrolidonecarboxylic acid
RP, 4-Amino-4-methylpentanoic acid
RP, Thr-Val-Leu

- HILIC, Gly-Pro-Ala
NMR, sn-Glycero-3-phosphocholine
NMR, Xylose
NMR, O-Phosphocholine

- NMR, Glucose

RP, Homoveratric acid

]

HILIC, Choline

NMR, Betaine

[. | RP, 3,4-Dihydro-3-oxo-2H-(1,4)-benzoxazin-2-ylacetic acid

HILIC, OZAGREL

RP, 9-Ox0-10(E),12(E)-octadecadienoic acid

HILIC, SPB 16:3;03

RP, 3R-hydroxymyristic acid

- HILIC, Cer 30:8;03

RP, Atheronal A

AT e S TT——
=

HILIC, Ophthalmic Acid

RP, (15R)-PGE2

HILIC, 2-Acetylpyrazine

RP, (2)-9,12,13-Trihydroxyoctadec-15-enoic acid

RP, 2,2'-(3-methylcyclohexane-1,1-diyl)diacetic acid

o
B

HILIC, 2-(1-Methyl-1H-imidazol-5-yl)acetic acid

ml timel

m2_timel
m3_timel
m4_timel
m5_timel
m6_timel
ml_time2
m2_time2
m3_time2
m4_time2
m5_time2
m6_time2
ml_time3
m2_time3
m3_time3
m4_time3
m5_time3
m6_time3
ml_time4
m2_time4
m3_time4
m4_time4
m5_time4
m6_time4

Figure 2. Heat map showing the top 50 most significant metabolites, created with
http://www.metaboanalyst.ca. The first half of the heat map illustrates a decline in metabolite
concentrations over time, while the second half reveals an increasing trend in metabolite levels.
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