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Etiology

| Necroinflammation |

Chronic infection with HBV or HCV

| Deregulated liver immune network
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! . Modelling: Western-diet, alcohol abuse induced MASH/HCC , i
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Human pathology

/' =macrosteatosis
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» =ballooning hepatocyte
=inflammatory clusters

Choline-deficient
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dislipidemia
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| Adaptive immune cells dictate hepatic steatosis
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Steatosis — MASH — HCC
dislipidemia
+ choline deficiency NKT-cell hepatocellular
NASH  cpg T-cell ‘.‘i NFxB
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Role of other immune cells in metabolically priming T cells? ‘.
Location of priming ? k

Small intestine
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CTRL + Cytokines FA
5y (5
* Transcriptome Multi-Omics approach
* Proteome
* Phosphoproteome RNA-Sequencing Proteomics and ATAC-Seq

- Phosphoproteomics  ChiP-Seq
* Proteome-based -
thermal profiling

+ Epigenomics
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| SpaceM: Spatial single-cell metabolomics j

Experimental analysis —

| Y

Cell culturing,
fixation, staining

|

Pre-MALDI
microscopy,
histology
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MALDI-imaging

Post-MALDI
microscopy

Spatio-molecular matrix

Rappez, Stadler et al., Nature Methods 2021
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Metabolic states
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SpaceM resolves individual cells in co-cultures
- Single-cell resolution for most of detected molecules
Lipids, fatty acids, metabolites
- Co-cultured cells metabolically intermix with their neighbours

I Intimate vicinity of immune cells to hepatocytes is needed to !
I efficiently induce metabolic reprogramming

- Spatial analyses in frozen tissue ongoing
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+ Fatty acids (FA) induce:

* Histone hyperacetylation
(H3K27ac),

* FA- uptake, storage, and oxidation,
regulated by PPARa activation

normal hepatocyte steatotic hepatocyte
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Intermittent fasting (IF) has emerged as a popular and effective
Intervention against metabolic diseases

Intermittent fasting:

Period of voluntary abstinence from intake of foods and calorie dense liquids
irrespective of the total calories in non-fasted period.

Monday Tuesday Wednesday Thursday Friday Saturday Sunday

gt it st st S i

A 5:2 intermittent fasting regimen ameliorates MASH, fibrosis and subsequent liver
cancer.

IF 5:2 regimen MASH and Liver Cancer

Gallage et al., Cell Metabolism, 2024
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N\ e e e e e e e o o e e e e e e Em e e e e e e e e e e e e e e e e e o e e e e = = = = o = F

Can IE in a therapeutic approach ameliorate established MASH? i.e., possibility to translate to clinics.
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+ 5:2 IF regimen !

U U —

Can IF in a therapeutic approach blunt MASH to HCC transition?
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' Fasting-mediated benefits are independent of total calorie intake !

Does IF affect total calorie intake and systemic metabolism?

A B Daily food intake C Cumulative food intake D Average daily food intake
(5 feeding days) (5 feeding + 2 fasting days)
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Mild MASH
diet

Aggressive
MASH diet

Fasting under
CDHFD

Fasting under
WD

Timing

Active phase

Inactive phase
Active phase

Length and number
of fasting cycles

2*12h
(Tpm - Tam)

24h
(Tam - 7am)

o

What constitutes an effective fasting regimen?

Outcome

No significant
protection

Significant
protection

No significant

w

protection

~—
'SR

No significant
protection

—

No significant
protection

e

Significant
protection

Four critical parameters:

1. Timing of fasting.
2. Length of fasting cycles.
3. Number of fasting cycles.

4. Diet composition.

Gallage et al, Cell Metabolism, 2024



Hepatic fasting response is orchestrated by a concerted effort of

PPARa and PCK1

Multiomic approach (transcriptomics, proteomics, metabolomics) and GoF/LoF mechanistic experiments in vivo

to prove causality.

NEFAs

Hepatic Fasting Response in
.0, NASH
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