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Ode au Foie

de Pablo Neruda

Hepatic
vein

Ami modeste et organisé.

Travailleur profond, permets que je te donne l'aile de
mon chant.

Le coup d'air, le bondissement de mon Ode.

Elle nait de ton invisible machine et prend son vol dans
ton infatigable et secret moulin, entraille délicate et
puissante toujours vive et obscure.

Tandis que le cceur sonne et s'arroge la partition de la
mandoline, a l'intérieur toi tu filtres, distribues, sépares,
divises, multiplies, graisses, fais monter et recueilles les
filets et les grdces de la vie.




The adult liver: an architecture suited to its metabolic role
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* Governs body energy metabolism

* Metabolizes and stores intestinal nutrients

* Metabolizes xenobiotics, hormones, coagulation factors
* Synthesizes bile

* Specific Immunology: Immunotolerance




Liver zonation : a division of labour to achieve efficient metabolic functions

Halpern, Nature 2017
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The hepatocytes (60% of liver cells) are quiescent and fulfill hepatic metabolic

functions




Transcriptional control of adult liver metabolic zonation
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Wnt/B-catenin signalling is the “zonation-keeper” of the liver

Wnt OFF
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* Cell fate (embryo)

Gene

e Adult tissue/stem cell

transcription homeostasis

* Proliferation



B-catenin, a master oncogene in the adult liver
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B-catenin, a master oncogene in the adult liver

LIVER CANCER
>30% of HCC

Hepatospecific Tamoxifen-inducible mice models

Colnot et al., PNAS 2004
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Wnt/B-catenin signalling is the “zonation-keeper” of the liver
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How does B-catenin zonal activation occur? Modulation of Wnt/Spondin ligands

Liver zonation is Wnt-dependent Benhamouche, Dev Cell 2006 Forcing DKK-mediated loss of Wnts

Liver zonation is Wnt AND Spondin-dependent Rocha, Cell Rep 2015 Endothelial-specific loss of R-spondin3

Orchestration of liver zonation Planas-Paz, Nat Cell Biol 2016 Hepatospecific loss of Lgr4/5, Rnf43/ZNRF3
Gene
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How does B-catenin zonal activation occur? Modulation of Wnt/Spondin ligands

Liver zonation is Wnt-dependent Benhamouche, Dev Cell 2006 Forcing DKK-mediated loss of Wnts

Liver zonation is Wnt AND Spondin-dependent Rocha, Cell Rep 2015 Endothelial-specific loss of R-spondin3
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B-catenin zonal activation is due to the synthesis of Wnt, Wntless and R-Spondin 3 by the

pericentral endothelial cells allowing Wnt paracrine signaling in the pericentral hepatocytes

Whts are secreted by endothelial cells Wang, Nature 2015 Endothelial-specific loss of Wntless
Liver zonation is Wnt AND Spondin-dependent Rocha, Cell Rep 2015 Endothelial-specific loss of R-spondin3
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Zonation of the other Hepatic lineages
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Zonal gene expression in the liver lobule: in situ hybridizations
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Modulation of B-catenin signaling modifies zonal gene expression in the liver lobule
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Modulation of B-catenin signaling modifies zonal gene expression in the liver lobule
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Wnt/B-catenin in liver zonation: a prominent role in metabolism... and cancer

Glutamine Synthetase Immunostaining in HCC is a signature of B-catenin-activated HCC
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B-catenin interacts with Hnf4a to control a transcriptional program highly specialized in
metabolism

In vivo CHIPseq RNAseq Metabolomics
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B-catenin signalling has a profound impact on metabolism in a normal or a cancerous liver

In vivo CHIPseq RNAseq Metabolomics
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Molecular subclasses
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B-catenin impacts on normal and tumoral liver metabolism

In vivo CHIPseq RNAseq Metabolomics
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The uptake and use of dietary Choline is enhanced in B-catenin-activated hepatocytes

In vivo CHIPseq RNAseq Metabolomics Gougelet, Sartor, Senni et al., Gastroenterology 2019
Coll. St-Antoine, Créteil, Tenon Hospitals
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The uptake and use of dietary Choline is enhanced in B-catenin-activated hepatocytes

In vivo CHIPseq RNAseq Metabolomics Gougelet, Sartor, Senni et al., Gastroenterology 2019
Coll. St-Antoine, Créteil, Tenon Hospitals
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The uptake and use of dietary Choline is enhanced in B-catenin-activated hepatocytes

In vivo CHIPseq RNAseq Metabolomics Gougelet, Sartor, Senni et al., Gastroenterology 2019
Coll. St-Antoine, Créteil, Tenon Hospitals
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Increased uptake of choline is detected by Positron Emission Tomography in a subset

of human liver cancers

30% of HCCs can be detected by their
increased uptake of ¥Fluoro-Choline
(FCH) and are FDG-negative. They have
no addiction to glucose, and thus no
Warburg effect.

18F-Choline 18F-Deoxyglucose

(FCH) POSITIVE (FDG) NEGATIVE Talbot, J Nucl Med 2010
Fartoux, Nucl Med Com 2012

Do they correspond to CTNNB1-mutated HCCs?




Are B-catenin mutated HCCs choline-addicted? A Positron Emission Tomography

approach (st-Antoine, Créteil & Tenon Hospitals)
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Imaging of tumors by Positron Emission Tomography (PET) reveals an increased uptake

of choline in B-catenin mutated HCCs both in human and mice
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OCT3/SLC22A3 is a transporter with pericentral expression, is directly controlled by B-

catenin and could be responsible for the increased uptake of Choline
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What is the fate of B-catenin-dependent increased

uptake of choline?
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Blocking dietary intake of Choline in tumour-bearing mice makes Apck® tumors regress

and relieves DNA methylation in tumors.
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Blocking dietary intake of Choline in tumour-bearing mice makes Apck® tumors regress

and relieves DNA methylation in tumors.
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B-catenin signalling in the adult liver

CANCER LIVER PATTERNING
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Planas-Paz et al.,
Nat Cell Biol 2016



Disturbing zonal metabolism impacts HCC pathogenesis with Wnt/B-catenin

activation, and is a therapeutic option for these HCCs
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