EVEREST - Intervention de ’ANR

» Rappel de la contractualisation et des regles afférentes E X anr © . FRAQ
- agence nationale T
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> Présentation du suivi de projet FE}ANCAISE
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Madame Emmanuelle SIMON Madame Giulia GIRELLI ZUBANI
Responsable d’actions Santé & Biotechnologies Chargée de Projets Scientifiques
Direction des Grands Programmes d’Investissement de I'Etat Direction des Grands Programmes d’Investissement de I'Etat
(DGPIE) (DGPIE)

Agence Nationale de la Recherche Agence Nationale de la Recherche




EVEREST — Perspectives de recherche de I'l[HU en 2024

» Organisation et structuration de I'lHU (C. Oudin)
» Présentation des WPs (F. Zoulim)

» Highlights recherche
o Innovation en multiomique spatiale (S. Ayciriex)
o Du profilage multiomique aux nouveaux biomarqueurs (M. Levrero)
o Maladies stéatosiques hépatiques : mécanismes physiopathologiques (C. Caussy)
o Innovation en transplantation hépatique (JY. Mabrut)

» Plan d’action 2024 - 2025 (F. Zoulim)

> Table ronde (A. Blet, G. Mithieux)
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'“’* EVEREST — Gouvernance

Accord de consortium entre les Fondateurs : utilisation d’'un modele classique

Gouvernance: Présentation des comités, de leurs roles, compositions et modalités

e Conseil de Surveillance: organe décisionnel, qui contrdle et entérine les décisions et propositions
+ Bureau des fondateurs: assiste le Directeur de I'lHU, assure le relais entre stratégie et management
opérationnel

* Comité de Direction : définit les orientations scientifiques, met en ceuvre, pilote les actions scientifiques,
financieres et de valorisation de I'lHU

* Conseil Scientifique International : suit, évalue les actions scientifiques, éducatives et technologiques,
conseille sur la stratégie scientifique

* Comités Opérationnels Techniques : par thématiques
- Comité scientifique
- Comité clinique
- Comité formation

38
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Conseil Scientifique
International

8 scientifiques internationaux

/ CoMITE DE DIRECTION
Directeur de I'lHU

Directeur Adjoint
+ 4 scientifiques

+ Interface fondateurs:

Directeur de la DRS HCL
DGS Adjoint UCBL
Représentant Inserm
Représentant CLB

\ (>= 1 réunion/trimestre)

S EVEREST — Organisation et structuration de I'lHU

-~

4 Fondateurs
HCL, UCBL, Inserm, CLB

4 membres invités: Directeur IHU,

CONSEIL DE SURVEILLANCE (>= 1 réunion/an)

+ 3 représentants des autorités

(représentants de I’Etat frangais, région
AuRA, Métropole de Lyon)

BUREAU des Fondateurs

4 réunions / an
1 représentant par Fondateur

Partenaires académiques
(ULyon2, CNRS, INRA&)

3 représentants qualifiés :
Associations de patients (ELPA)
Sociétés savantes (AFEF)
Acteurs économiques
(Lyon Biopole, ...)

/

/ COMITES OPERATIONNELS THEMATIQUES

Comité scientifique
Equipes pluridisciplinaires et inter-

W

institutionnelles (WP leaders)

Groupe

L Valorisation

|

Comité Clinique

(équipes de recherche clinique)
(

Comité Formation

\ L Groupe Patients

o




Un conseil scientifique international pour évaluer et guider nos stratégies

N L el
8 membres = 2SS _éﬁé s

* Norah Terrault (USA, F); SAB chair; clinical and translational Hepatology
* Marina Berenguer (Spain, F); ESLD & transplantation

* Anders Boyd (NL, M); Data science

* Amalia Gastaldelli (Italy, F); Metabolism

* Josep Llovet (Spain, M); HCC

e Mala Maini (UK, F); Immunology

* Arun Sanyal (USA, M); MASH

e John Tavis (USA, M); Virology




4 EVEREST — Comités internes

BELYON

MO WA

Directeur:
CeIIL!Ie " F Zoulim Cellule support
communication : _
Directeur adjoint: * _ —
VBV ETE Directeur exécutif
oz . . Chef de projet
Comité de Direction : L aeproet
F Zoulim, M Levrero, Assistant de Direction
G Mithieux, S Ayciriex, Resp. adm et financier (UCBL)

y JY Mabrut, C Caussy
Comité Recherche

et innovation

. iy Comité Formation
G. Mithieux, S. Ayciriex,

WP1: B. Testoni, D. Durantel Comité recherche clinique

WP2: J. Rieusset, M. Zeisel F. Lebossé, C. Moyret-Lalle
WP3: X. Muller, JY. Mabrut K. Mohkam, C. Caussy R. Par?r)t, T. Antonini,

WP4: S. Ayciriex, M. Levrero F. Zoulim, F. Bailly, M. Levrero, P. Merle, S. Ayciriex

WP5: C. Caussy, F. Zoulim J. Dumortier, A. Blet, N. Laverdure, F. Bailly, G. Rossignol

WP6: M. Préau, M. Viprey JY. Mabrut, C. Guichon, P. Roy,

WP7: L. Boussel, P. Roy T. Antonini, V. Icard, H. Serrier,

Plateformes techno: V. Hervieu, A. Rode, C. Scholtes \ /
C. Marquette, ML. Plissonnier, CRB, CRC, paraméd. (J. Gonzalez)

Y. Clément, CLB translat, M. Rivoire

Groupe Valorisation Groupe Patients

PO. Vidalain, C. Marquette M. Préau, G. Thual
Représentants SATT et IT Médecins, paraméd. et scientifiques

+ consultants externes
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EVEREST — Organisation et structuration de I'lHU

» Mise en place de la cellule support

Catherine Oudin
Directrice Exécutive

Christelle Couvrie
Assistante de
Direction

Octavie Paris
Chef de projet

Accompagnhement

projets

g
Gestion appels a

projets interne

-
-
Accompagnement
projets
scientifiques

Veille des appels
a projets

|

|

Accompagnement
collaborations

|

Animation
scientifique

Ve

-

Organisation des
évenements IHU

Animation
Communication

|

Organisation et
suivi des comités

Suivi administratif

et financier

|

~N

Gestion financiére

J

|

-
Suivi, tableaux de

bord, rapports IHU
J

|

Recrutements,
suivi des contrats

Valorisation

‘ Levée de fonds ]

[ Sensibilisation PI ]

Création de start-ups ’

4 Recensements

(publications, theses,
posters, brevets,

\_ start-ups...)

J

En lien avec les fondateurs, leurs

filiales et structures supports

= | EON

Inserm BERARD

La sclance pawre La st
From stience to hosidy

T 7
4 .’.\ a’" Lyon » i

» Ingénierie
P1 { "f*.'! ~

Inserm{[EREE0
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'v EVEREST — Organisation et structuration de I'lHU

NTOM "L v W00 A

> Installation dans des bureaux dédiés sur I’hopital de la Croix-Rousse

- CPTS Croix-Rousse Presqu’ile
(communauté professionnelle territoriale de santé)

- Institut d’hépatologie de Lyon

* 3 bureaux -40 m?
* 4 postes de travail
* un espace réunion




EVEREST — Organisation financiere de I'l[HU

Dotation ANR - IHU =20 M€ Etablissement gestionnaire

R!EI;: BLIQUE B Creation
FRANCAISE - d’un SACD
Liberté

Lgalité ©

f;im;m“‘ an r agence nationale

de la recherche

Frais de gestion (10% = 1.818 M€)
Reversement de la part ANR a chaque fondateur

¢ § ¥\

e
{ —

= LEON !nserm

J 10% conservés
en central par
Redistribution des 10% (banalisés) I’établissement
selon les besoins IHU
Prioritairement sur la cellule
opérationnelle 44




'»"“m EVEREST — Gestion financiere

» Utilisation de la dotation sur les 3 premiéres années

Part ANR A1 3 A3 2911 k€ 2 489 k€ 960 k€ 1213 k€ 7573 k€ 8,2 M€
; - 41% de la dotation
ZT';:: gestion 291 k€ 249 k€ 96 k€ 121 k€ 757 k€ °

» Financements complémentaires a I’'ANR: label IHU pour les projets d’hépatologie des différentes UMR
et équipes cliniques
o Enjeu d’attractivité de I'lHU et de démonstration de I'effet levier

o Regles de gestion sur les recettes hors dotation non fixées dans I’AC, en cours de négociation avec les
fondateurs

o Revenus concernés:
o Subventions publiques (nationales et internationales)
o Contrats industriels

o Prestations de service

45



EVEREST — Pérennisation économique

Subvention ANR

IHU Staff and
costs Attraction

9% 12%

Platforms and
support services

12% Structuring
Training projects
3% 15%
ATTRACTION
3 packages :

Chaires junior, senior et KOL

RECHERCHE
Projets &
appels a projets

INNOVATION
* CosMX
Transcriptomique single cell
* MALDI?-HiPlex
Multiomique spatiale

Projections économiques

» Utilisation majeure de la dotation ANR les 5
premieres années

Millions

L L e s » Investissement fort et pérenne des fondateurs

/—/f > Accroissement constant des revenus

> Cible de ~4 M€ de recettes additionnelles en

année 10
Iz YA ovYa Y5 Y6 Y7 Y8 Y9 YN > Adaptation des recrutements et investissement
IHU REVENUES IHU COSTS selon financements captés

~ANR - 1HU funding @ seeses Founders
> Vers une autonomie financiére

Réinvestissement de tous les bénéfices de I'lHU EVEREST dans les projets de
recherche et de formation :

i) attraction de scientifiques
ii) acquisition d’équipements innovants
iii) financement de projets high risk / high gain




'm EVEREST — Enjeux de ressourcement

Recherche Recherche Recherche Transfert
fondamentale translationnelle clinique industriel

1. Exploitation des résultats des projets de recherche et de R&D
* Projets de recherche collaboratifs (collaborations directes, subventions
nationales et internationales, France 2030, Horizon Europe ...)
e Partenariats privés
* Brevets et licences

e Start-ups
2 2. Services supports aux projets industriels
@@ e Prestations de services pour les sociétés privées

* Valorisation des ressources, expertises et plateformes

3. Formation

* e-training
* Conférences (médecins, pharmaciens, biologistes, paramédicaux...)

e  Summer schools

A" 4
a 4. Dons, mécénat, levée de fonds et parrainage




-~ EVEREST - Plus d’informations

BEAYON

MO

'.us-m—m Linstitut = Le consortium + La recherche « Patients « Nous soutenir «

D'HEPATOLOGIE
DE LYON

Notre site web est en ligne
https://www.ihu-hepatolyon.fr/
En francais et en anglais

Institut d'Hépatologie de Lyon

Nous contacter : LInstitut d’Hépatologie de Lyon (IHL) a pour mission de répondre aux défis actuels des maladies chroniques

contact@ihu-hepatolyon.fr du foie en fournissant un environnement scientifique intégrant recherche fondamentale, translationnelle et
clinique pour le bénéfice des patients.

En savoir plus

Je suis : Q UN PARTENAIRE ) ( UN CHERCHEUR \ ( UN PATIENT ) ( UN PROFESSIONNEL DE SANTE >

" Son ambition est de créer des innovations diagnostiques et
thérapeutiques et les transférer vers la clinique pour guérir les
maladies hépatiques. "

Missions / objectifs:

FR



https://www.ihu-hepatolyon.fr/
mailto:contact@ihu-hepatolyon.fr
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Présentation des Work Packages (F. Zoulim)

Session

Perspectives de recherche de I’ IHU en 2024

!nserm = | EON

s i o L BE RARD @

UNIVERSITE LYON 2

INRAZ



Data Sciences, Artificial Intelligence

VIRAL LIVER

DISEASES
HBV, HDV, HCV

Persistence,
pathogenesis
Treatment Targets,
biomarkers

Basic & translational sciences

Innovative technologies, multi omics, experimental models

Patient cohorts, clinical trials, biobanks

LIVER HEPATOCELLULAR LIVER

METABOLISM CARCINOMA TRANSPLANTATION

Therapeutic Graft optimization
MAFLD :

innovations, Partial graft
NAFL to NASH Biomarkers, Improvement LT

t_ran5|t|on Individualized access
Biomarkers

therapy

PATIENT PROFILING

(B

END STAGE LIVER

DISEASES

ALCOHOL

ADDICTIONS

Comprehensive Blueprint of disease stages (omics, microbiota, immunology, virology)

Public health and economic modeling

Human & social sciences
Access to care, patient experience, societal impact

New treatment strategies towards optimized patients care

[|e 1o} audIpaw uoisidaid ajqeuleisng



'»%m EVEREST - Workpackages

Basic and translational science

WP2 Liver integrative biology:
interplay between
energetic metabolism,
inflammation and epigenetics

WP1 Curing HBV and HDV:
from virus persistance to
innovative targets

WP3 Hepatic critical care:
targeting perioperative
liver injury

Translational science for clinical research

WP4 Multiomics profiling: WP5 Clinical cohorts WP6 Improving care:
towards an actionable and trials impact of innovation on clinical
blueprint of liver diseases care pathways and health system

WP7 Data Science, data integration and modelling
Precision medicine, public health & economic assessment

WP8 Innovative Training and Education Programs
WP9 Exploitation and industrial translation
51




e EVEREST — a cutting-edge platform for liver research

VANTOM B L v 70

INSTITUT DES

SCIENGES Translational Science Platform

ANALYTIQUES
(Epi)genomics .

High Resolution
Multiomics MS

T ; : 4 Single cell analysis W i
ranscriptomics | AAdd. 40 ‘ - JF@

W E (RNA, Chromatin, L = =0y

A v

Chromatin analysis

Secretome) ddPCR

@ La Région

Auvergne-Rhéne-Alpes

’INSTITUT .
D'HEPATOLOGIE nano S_t ring

DE LYON - Spatial Multiomics
CRNIEZ INFELRE DES WALADIES LU HONE COSMX

Microbiome Cellular & animal

Models
(PHH, PCLS, 3D bioprinting)

Intensity

CosMx nanoString

Automated IHC platform

soven B
Computational biology /& .51, T8
= ,»é i genowoy

MM EFRANTZE

Microm Microtech PR g
3DHISTECH




De I’'innovation vers le transfert clinique

. . . Hépatites e . .
Hépatites virales Foie Métabolique Alcoor:iques - Défaillance Carcinome Transplantation
HBV, HDV, HCV MAFLD . .- Hépatique Hépatocellulaire Hépatique
Addictions patiq P patiq
Cohortes Cliniques Essais Cliniques Recherche Translationnelle
Echantillons CIiniques\
Hépatites B & Delta PRl Fiicd & frozen
MASLD Phase | - T biopsies
Apati i Phase ll N .
Hépatite alcoolique o | g ENA
Défaillance hépatique Phase llI S35 (Fine needle aspirate)
Carcinome hépatocellulaire Phase IV F Liver resections
Transplantation B PCLS (precision cut
;s g q M liver slices)
Pédiatrie

“ ! Plasma, Serum, PBMCs




'“m WP1 - Curing Hepatitis B and Delta: from virus persistence to innovative targets

WP leaders: Barbara Testoni, David Durantel

cccDNA \
biomarkers

p rcDNA O

Re-educating the liver ~~aan) € :»Y‘jvnl/

immune environment "RNAs R{ cccDNA

HBV epitope /
HLA complex

, ISGs 1 antigenome
ANANZA\Y, chemokines 1 i

cccDNA formation  © : ;
fi HBV integrate inflammation t (Z E _/

& transcription | ) —>
Targeting cccDNA XA

hepatocyte genome § HDV RNP & histone mimicry

Gene editing KO screen for new targets to cure HBV and HDV




WP2 - Liver integrative biology:

the interplay between energetic metabolism, inflammation and epigenetics

WP leaders: Jennifer Rieusset, Mirjam Zeisel

T,
Yl
» 1 AN o

/ \

‘."\ \

4

=
Adipous tissue W7 Brain
l adiposity
body weight %
Portal
glucose Liver T insulin resistance
sensing

T insulin sensitivity
glucose tolerance

T NAFLD progression
(inflammation / fibrosis)

!

P TR
/f'_"‘-,: \\\
- Z , P
,,;(J.f; metabolites (4 = \ metabolites
_.G‘& S GM i
& =T \. 6™
= @Prr : :
\ IGN : Intestinal gluconeogenesis
’ N S MAMs : mitochondria associated membranes
S mito : mitochondria

ER : endoplasmic reticulum
DF : dietary fibers
GM : gut microbiome




'ns:m WP3 — Hepatic critical care: targeting perioperative injury

WP leaders: Xavier Muller, Jean-Yves Mabrut

Ischemia
reperfusion injury

Immunological
consequences

Hemodynamic
dysfunction
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WP leaders:

WP4 — Multiomics profiling

Sophie Ayciriex, Massimo Levrero

Clinical samples

)

"Tod Fixed biopsies
L Een FFPE blocks
Frozen core
55 . T Dbiopsies
‘ FNA
g’c Fine Needle
b Aspirate
- Liver
Yy resections
j/' PCLS
Precision Cut Liver Slices
M Plasma
Serum
I PBMC

Transcriptomics
mRNAs ncRNAs

Single cell omics
10x Genomics, Isoplexis

Chromatin analysis
NGS ChiP, ATAC, ChIRF, RIP

Microbiome
NGS

Metabolomics
Lipidomics
Proteomics

Spatial Omics
Nanostring digital spatial
profiling
Bruker multiomic tissue
imaging

Omics

RNA-Seq

miR profiling

scRNA-Seq
Secretome
phosphoproteome

ChiP-Seq
ATAC-Seq

165
metagenomics

LC-ESI-MS/MS

Digital spatial
profiling (RNASs,
proteins)
MALDI HIPLEX-IHC
(proteins,

metabolites)

Analysis

Healthcare data

warehouse
TP B
B A 173 —1
| =~
Computational
biology &

artificial intelligence




WP5 - Clinical studies

WP leaders: Cyrielle Caussy, Fabien Zoulim w0

: ‘, /:;:/i\ L thorts

J"

Trials

HBV
HDV
HCV
Viruses NAFLD Alcohol Rare diseases HCC Liver Liver
Failure Transplantatiory
N\ g .
ST VN | 2
k1 "T'.x '-:" 4 ik .

Linkage to care
Patient trajectories

Deep phenotyping
Innovative Biomarkers
Disease staging

New therapies
Novel strategies
Individualized therapies

Pharmacoeconomics

%




WP6 — Improving care: impact of innovation on clinical care pathways & health system

WP leaders: Marie Préau, Marie Viprey

Health innovation in liver diseases

‘/:\‘ Humanities E> Remove bottlenecks
& Social Sciences & inequities g'a 3 ;
Profitable Health Data Hub and modeling
for the collectivity ? cost-utility & cost-effectiveness
Financially sustainable i> Impact on the payer's budget
for the payer ? Health Insurance & Hospital
Impact on Multidimensional assessment '\'ﬁ
& health care pathways ? patients’ care pathway
: healthcare services organization

&
Health Technology Assessment

methodologies to guide decision-making for innovation implementation

&

Accelerate patient access to innovation through assessment

A
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WP7 - Data science, data integration and modeling

WP leaders: Pascal Roy, Loic Boussel

Molecular
virology

Epigenetics

Molecular
oncology

Immunology

Metabolism

Imaging

Clinical data

{ Biology

Psychosocial

\

b

Multi-omics

Multi modal data, multiscale data

longitudinal data

Integrative analytical approaches
» Classification |
> Prediction

Machine learning
Deep learning
Network fusion

Penalised models
Multistate models

2w
= 5
L.: 4
o) (g0}
£ o ‘ NEW TARGETS FOR ‘@5
g @ CURATIVE TREATMENTS
25
o 3
5 9
=
S =
NEW BIOMARKERS FOR
£ PROGNOSIS & STRATIFICATION
X O un
g 5 ¢ W ¥ gV
E -Ia (@] - -
S @ &
% o
— B
=89
5 O
o b C
= 2
c o 2
q“) 5 Qa
< NEW TECHNOLOGIES FOR
— £

ORGAN PRESERVATION =~




Engineer-Health
program

MD PhD
PharmD PhD
programs

PhD
programs

-

Medical training

PhD training
networks

)

Hepatology
Summer Schools

Continuing
education/
City-hosp.

Patients

Scientific
workshops

1- New master courses

[ Public Health Cancer Immunology ]

2- Dual health sciences program

3- Post-graduate Hepatology certificate for MD,
PharmD, nurses and clinical research Associates

4- « International Hepatology Summer school » on
innovation in Hepatology

5- PhD Training network

6- Dissemination : workshops & research think tanks

7- GP: education program on liver diseases



WP leaders: C Marquette, C Oudin, PO Vidalain
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Founders

!l Inserm{ERSEN ‘ PULSALYS
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LYON
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IHU EVEREST
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R

Academic
partners

Industries Projects

WP9 - Innovation, exploitation, transfer

Simple, responsive and efficient rules

Innovation and Valorization Committee (IVC)

Unique mandate for exploitation and technology transfer
from innovation to licensing

Unique entry point for all contract opportunities
liaising with the Founders' legal and tech transfer offices
to facilitate and accelerate contracts negotiation and signing

IP rules in compliance with the founding members rules

Financial share of results exploitation between the founders
and IHU EVEREST (consortium agreement)

Advisory Group H Brunar, G Fanning, L Fraisse
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Innovation en multiomique spatiale

Perspectives de recherche
Dr Sophie AYCIRIEX
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INSTITUT

DHEPATOLOGIE Centre Intégré des Maladies du Foie

DE LYON

CENTRE INTEGRE DES MALADIES DU FOIE

' IHU EVEREST - intEgratiVE RESearch in hepaTology

Innovation en multi-omique spatiale

O. _ -0
a.@"
‘ ‘ Sophie AYCIRIEX, MCU UCBL

" o~‘ Responsable de la plateforme Spatial multi-omics
SPATIAL MU LTI-OMIC S Imagerie par spectrométrie de masse
PLATFORM

[HU EVEREST

!nserm =2 | EON
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Plateforme Spatial multi-omics — IHU EVEREST

» Hébergée a I'Institut des Sciences Analytiques (CNRS UMR 5280) o .-. ®
¢ 99
» Site du Cité lyonnaise de I'environnement et de I'analyse (CLEA) ® b-.
SPATIAL MULTI-OMICS
e et
» Spectrometre de masse MALDI-2 avec 2 chaines de
chromatographie liquide (nanoLC, UHPLC) @ La Région
Auvergne-Rhone-Alpes

> Equipements pour la préparation des échantillons S—
i Université Claude Bernard Lyon 1 ,
(M3+ sprayer, Sublimate)... niversité Claude Bernard Lyon E

[NSTITUT DES
SCIENGES BRUKER
ANALYTIOUES



Imagerie MALDI par spectromeétrie de masse (timsTOF flex MALDI-2)

Recherche fondamentale
Cryosections de tissus

12 um d’épaisseur (-20°C)

Un spectre de masse
a chaque position spatiale

Chaque signal (m/z) Reconstruction des
Les spectres de masse j _ , :
» représente une » images moléculaires de la

résolus spatialement

" molécule (protéine, distribution des composés
sont enregistrés

lipide, métabolite...) '

NETITUT







Imagerie MALDI par spectromeétrie de masse (timsTOF flex MALDI-2)

Recherche fondamentale

Cryosections de tissus
12 um d’épaisseur (-20°C)

Un spectre de masse
a chaque position spatiale

hn JLLJ....lA
700 ROO o

Les spectres de masse Chagque signal (m/2)

" molécule (protéine,
sont enregistrés

lipide, métabolite...)

-~

4

Reconstruction des

. , représente une images moléculaires de la
résolus spatialement e )
distribution des composés

Distribution spatiale des molécules au niveau d’une coupe de
rein de souris, avec une résolution spatiale de 20 um

s S B\ S 3 e < ‘
= ‘05 A W 3 3 e
0 S 3 —— - : i
RS A< 7 ! - 4

%
¥

© IHU EVEREST — Calabrese V, Arquier D, Brunet T, André |, Clément Y, Ayciriex S et al.
Collaboration : Laboratoire CarMeN, INSERM U1060, Equipe MERISM, Dr. J. Rieusset

v’ Label-free
v Multiplexage
v’ Vitesse : 10 pixels/sec

v Résolution spatiale (jusqu’a 5 pm)
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Exemples d'imagerie MALDI-2 sur des biopsies de foie

Recherche clinique et translationnelle

56 ans, F, greffe du foie en décembre 2022
cirrhose décompensée MASH (score Chlild B9; MELD 14) et CHC (1.5 cm)

Foie péri-tumoral (tissu congelé, coupe 12 um d’épaisseur) Spectre de Masse moyen de la coupe (DHB, 20 um)

Intensité

—m . M/2796,5228 e —m ., m/z616,1754 y
m/z

62 ans, F, greffe du foie en décembre 2022
VHB chronique avec fibrose avancée (F3/F4) et CHC traité avec succes par radiofréquence en avril 2022

Foie sans CHC résiduel (tissu congelé, coupe 12 um d’épaisseur) Spectre de Masse moyen de la coupe
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Optimisation du depot de la matrice MALDI

Biopsie de foie (12 um; résolution spatiale 20 um) Biopsie de foie (12 um; résolution spatiale 20 pum)
M3+ sublimate

© IHU EVEREST — Delphine Arquier
Collaboration: Dr. Marie-Laure Plissonnier & Prof. Massimo Levrero



Multi-omique spatiale par imagerie spectrométrie de masse

Proteins (digested)
RNA

Proteins (Intact)

N / O Glycans, intact ATPase Vim HER2

Histopathology
Lipids

Glycans
Metabolites

N-Glycans, Released

Small Molecule Drug

MSI + AmberGen
Miralys™ _s°_
...

Possibilités de combiner différentes modalités spatiales : fluorescence, H&E, transcriptomics...



p. Multi-omique spatiale par MALDI MSI & validation

LC-ESI-MS/MS
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Data Sciences, Artificial Intelligence

VIRAL LIVER

DISEASES
HBV, HDV, HCV

Persistence,
pathogenesis
Treatment Targets,
biomarkers

Basic & translational sciences

Innovative technologies, multi omics, experimental models

Patient cohorts, clinical trials, biobanks
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Therapeutic Graft optimization
MAFLD innovations, Partial graft
NAFL to NASH Biomarkers, Improvement LT

transition el access

Biomarkers therapy

)

PATIENT PROFILING
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END STAGE LIVER

DISEASES

ALCOHOL
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Comprehensive Blueprint of disease stages (omics, microbiota, immunology, virology)

Innovative biomarkers

Public health and economic modeling

Human & social sciences
Access to care, patient experience, societal impact

New treatment strategies towards optimized patients care
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Du profilage multiomique aux nouveaux biomarqueurs

Clinical samples

a m . N
Pl Fixed biopsies
L. Eea FFPE blocks
Frozen core
Y= 1 Dbiopsies
‘ FNA
‘\6’0 Fine Needle
b Aspirate
B Liver
9 resections
j/' PCLS
Precision Cut Liver Slices
m Plasma
Serum
I PBMC

Transcriptomics
mRNAs ncRNAs

Nanostring, HTG FdgeSeg. NGS

Single cell omics
10x Genomics, Isoplexis

Chromatin analysis L
NGS ChiP, ATAC, ChIRP, RIP Re =

Microbiome
NGS

Metabolomics
Lipidomics
Proteomics

Spatial Omics
Nanostring digital spatial
profiling
Bruker multiomic tissue
imaging

RNA-Seq
miR profiling

scRNA-Seq
Secretome i
phosphoproteome e

. 4 S I ...
ChiP-Seq —

ATAC-Seqg

165
metagenomics

LC-ESI-MS/MS

Digital spatial
profiling (RNASs,
proteins)
MALDI HIPLEX-IHC
(proteins,
metabolites)

Analysis

Healthcare data
warehouse

Computational
biology &
artificial intelligence



e Du profilage multiomique aux nouveaux biomarqueurs
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La revolution spatiale

nanoStHna

A BRUKER COMPANY

?ég
| |

A Protein

BULK RNA-SEQ

Average expression level
Dispense

(D) stain  (2) select ROI  (3) Uv-Cleave (@) Collect &

\

scRNA-SEQ

Expression from individual cells

SPATIALLY RESOLVED
TRANSCRIPTOMICS

identify the cellular organization : Cell-Type Masks
and interactions of biological samples
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e La revolution spatiale
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Average expression level
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scRNA-SEQ Image-based cell segmentation

Expression from individual cells
IOCesS Machine leaming (ML)-
Whege pre-pu sing augmented cell segmentation

pre-rained Cellpose neural
network models

Improve image quality

SPATIALLY RESOLVED
TRANSCRIPTOMICS

identify the cellular organization
and interactions of biological samples



https://nanostring.com/products/atomx-spatial-informatics-platform/atomx-sip-overview/
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';mm Metabolic Liver Diseases (MAFLD)

— patients referral, comprehensive profiling and therapeutic innovation

VANTOM B L v 70

Focus on transitions:
steatosis>MASH; MASH>early fibrosis progression

Patients Patients Clinical

Referral

Cohorts Research

Rapid
; RCTs progressors
Multidisciplinary Goldmine (metabolic = wp W
NAFLD Care . . ool
MASH Board Steato-NORD inflammation and g Flo—Flo—
fibrosis targets) e : - -
Slow
\ ] PrOGressors
! Steatosis Steatosis + lobular NASH +/- portal Earty fibrosis Advanced fibrosis
inflammation inflammation and cirrhosis
" [ Plasma Translational || ‘Dynamic’ sealofciseatohepatiic phase. ¢ Noolnear fbeotcphase
h Serum research
PBMC

- Fi";‘/’);’;ﬁ)‘:ﬂes Multiomics characterization Cha"enges

- of liver metabolism and * High prevalence (16-25 % in general population; 60 to 80% in

,  Frozen core inflammatory ME diabetics and obese); ~1/3 dynamic progression of liver disease

'] bi i . gogs . T .

e i ‘ | ¢ Comorbidities; several healthcare professionals/specialists involved
— T * Multiple cofactors (genetics, alcohol, life-style)
“530 g New knowledge » Staging of liver disease (inflammation and fibrosis)

Tailored therapies
Diagnostic Biomarkers
Prognostic biomarkers

j/ ’ PCLS
Precision Cut Liver Slices

?
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" o 188w

¥ I single cell
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';mm BrofillHce Hepatocellular Carcinoma (HCC)

— Immunotherapies, Patients Profiling and Treatment Personalization

N Patients Innovative tools / biomarkers for HCC risk assessment and HCC
R h o pe . .
Referral Cohorts Sseare classification based upon the « prevalent / causal etiology »

- RCT
Multidisciplinary CHIEF acaSe:mic
HCC Board AURA HCC industrial .
Curative treatments (RF, Surgery, OLT)
\ Y J Z __» Chemio-Radio Embolization
\ Systemic therapies (MKls, ICls, VEGFi+IClI, ICI+ICI)
I Plasma Translational research
Serum
I PBMC
1 (PROFIL HCC b
e Multiomics characterization Challenges
and inflammatory » High heterogeneity (etiologic, genetic, epigenetic, phenotypic)
R microenvironment « ~1/3 of HBV and NASH-HCCs develop in non cirrhotic livers
— biopsies .. . -
Liquid biops S s . .
S i Psy 7 * Multidisciplinary and multimodal treatment strategies
- N * Intrahepatic inflammation drives evelopment and treatment response
Y Fm:::”td{e ! Intrahepat fl t d HCCd lop t and treat t p
e
& i New knowledge * Urgent need for:
Tailored therapies -- > treatment response biomarkers (only 1/3 disease control)
/4 Zm,-::tsume,sms Diagnostic Biomarkers -- > new treatments to combine with ICls

Prognostic biomarkers
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: » -'.
v o 184
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’;,mm Profil-HCC Hepatocellular Carcinoma (HCC) :

T Immunotherapies, Patients Profiling and Treatment Personalization

nanoStrin

A BRURES GO ANY

GeoMx

8 HCCs (4 cirrhosis)
Slide 1 Slide 2 Slide 3 Slide 4 5 MASH, 3 MetALD

Slide | SegmentLabel ROI_number Avera?:‘i:u.ﬂ:;:)(umZ) Averz;?neinN_u:t;xi(;ounl
1 CD45 7 Q43662 2421600  203.00(85-494)
1 PanCK 11 (6725421 2o000704)  049.82 (287 -875)
2 CD45 s (3537_5%‘?&';’592 0 127.00 (73 - 192)
2 PanCK 9 - 6351‘52%5_1253%%19‘93) 750.89 (559 - 1229)
3 CD45 12 (294760 3552000) 14567 (65-407)
3 PanCK 15 5233310, 26467808 74927 (295 -1120)
4 CD45 6 @rE0 Ay iooa3y  9350(59-125) Inflammatory infiltrate richer in nontumoral liver
4 PanCK 18 (6384273 - 2iz93z01) 16594 (172-1199) Distinct transcriptional profiles in Tumor vs Non Tumor
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Profil-ESLD

Patients
Referral

Patients Clinical
Cohorts Research

Multidisciplinary EMIC ac:;:::nic
ESLD Board EdMonGH industrial
\
1
Translational research
ul Plasma 4 )
Serum
| | eemc PROFIL ESLD

(
N -

3%

Frozen core

biopsies

FNA
Fine Needle
Aspirate

L\.-l B

SM

Multiomics characterization
Inflammatory responses

(S J

New knowledge
Tailored therapies
Diagnostic Biomarkers
Prognostic biomarkers

single cell X
secretome /proteome  microbiome

End Stage Liver Diseases (ESLD)

Identification of ESLD patients at higher risk of disease

worsening
Bacterial infections in ESLD

Prediction of pre- and post-LT survival

Diagnosis and prognostic stratification of AAH patients.

CRCL: ¢%
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End Stage Liver Diseases (ESLD)

nanoStrin g IScience ecorress [

A BRUKER COMPANY

Circulating microRNAs improve bactenal infection
diagnosis and overall survival prediction

in acute decompensation of liver cirrhosis
NCounter T & i
a0 At A ot e e R g : —_—
Science 26, 107427, August 18, 2023 §
g ” 0o
z .
= 501 ©
s o High-Score (>1.0)
l:. § — MELD-Na 6 ; — Low-Score
— MELD-Na, miR-382 & miR-592 o Tt B
- 50 100 Number at ek e Time Savs) = 2
- :E 1-Spec|ficity (%) High-score 14 8 6 [ 5
l : a composite score including miR-382-5p,miR-592 and
& MELD-Na improved 6-month survival prediction.
c : Sepsis score
. 100+
/ e _ ﬁ; n European
"'"‘“% » V. E z , Commission
it I z == Sepsis score
- 2 " Y T LEOPARD - Liver Electronic Offering Platform
3 ¥ Neutrophils with Artificial intelligence-based Devices
1 — Neutrophils and CRP
Nemmphlls 0 - ']
/ 0 50 100
100 - Specificity (%) STITIT DES
High density metabolomic profiling zi E-'-.” _T; p
a composite score including absolute neutrophil count, C in MASH, MetALD and ALD HCL
reactive protein and miR-362-3p diagnoses bacterial infection compensated and decompensated cirrhosis C RC L

with an AUC of 0.825 [95% CI = 0.671-0.980; p < 0.001])



’u Data science, data integration and modeling
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Data science, data integration and modeling

Next generation deconvolution tools .

Empowering

Input

Bulk RNA-seq

fully exploit existing as well as newly generated transcriptomic datasets
most clinical samples from large cohorts and RCTs are FFPE blocks

bulk RNA-seq deconvolution algorithms
by integrating multiple transcriptomics datasets
Cell types Output
Cells "fif:i?’i:"m
E ﬁ “ . %% Inferred cel
ingle-cell reference OC)@@ ‘
Single-cell ref @@ o

BULK2SPACE AND
VARIATIONAL AUTO ENCODER (VAE)
ARCHITECTURE

sc reference panel

| COMPRESS DATA | RESTORE DATA |

..

compressed
Inforemation

Dull N

CRCL:

deconvoluted bulk
{single cell like dataset)

{i.e. training set)
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Maladies stéatosiques hépatiques

(MASLD and increased alcohol intake*)

‘Average daily alcohol intake (g)

*Weekly intake 140-350g female, 210-420g male (average daily 20-50g female, 30-60g male)
**e.g. Lysosomal Acid Lipase Deficiency (LALD), Wilson disease, hypobetalipoproteinemia, inborn errors of metabolism
***e.g. Hepatitis C virus (HCV), malnutrition, celiac disease

Rinella M. et al. Hepatology : June 24, 2023 o7



Maladies stéatosiques hépatiques

Maladie stéatosique du foie liée
a une dysfonction métabolique
(MASLD)

Dyslipidémie

Au moins 1 critere cardio-métabolique

Hypertension

surpoids
IMC > 25 kg/m?2

0[]
=

Intolérance au
glucose /DT2

Rinella M. et al. Hepatology : June 24, 2023 g




Maladies stéatosiques hépatiques

/ Aggrave l'insulino-résistance, la dyslipidémie ... \

Obesite Diabete Maladies
Syndrome cardlovasculalres
métabolique

de type 2
Maladies
@ rénales

K l Augmente les risques d’aggravation de la MASLD /

Forte prévalence
30% de la population adulte mondiale

| Fibrose Avancée \
/Clrrhose | ENJEUX:

LT SR = Nouveaux mécanismes physiopathologiques

cibles thérapeutiques potentielles




Maladies stéatosiques hépatiques

Métabolisme
Glucose
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Maladies stéatosiques hépatiques

MASLD ) MASH Flbro'se avancée
Cirrhose

Foie sain

Equipe NUDICE

G.Mithieux - - B
F. Raja S Reversible Reversible
A. Gautier-Stein \_ Y,

v >
Reversible

Etapes précoces
Production intestinale de glucose :

La glycogénose de type 1 : modele Nouvelle voie de production
métabolique original de MASLD hépatique de glucose fonction anti-diabete et anti-obésité

Glucose e
Glucose >
A

Production endogene
de glucose

W
Reprogrammation

métabolique

Stéatose
Absence de fibrose Production intestinale
AHC / CHC de glucose

Gjorgjieva et al, ] Hepatol 2018




Maladies stéatosiques hépatiques

Glucose

Glucose Protege du diabete
U@ / Da Costa et al. unpublished data
Glucose

’@ \
Glucose
A S £ Régime pro-fibrotige ,( j Protection de

—— Protege de l'insulino-
résistance hépatique

cep Glucose _ | I'inflammation et
de la fibrose ?

L.Cavl”

Gautier-Stein et a Mol Metab 2023 Role dans le développement des SLD ?
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Systeme
sympathique

WT |.GEPCoverexp
Vily-Petit et al, Gut 2020
Gautier-Stein A. & Mithieux G.
Nat Rev Gastroenterol Hepatol. 2023

Maladies stéatosiques hépatiques

Régime pro-fibrotique

|.GEPCoverexp

P

> AR

Protection de
I’inflammation et de
la fibrose ?

Nouveaux inducteurs de la production

intestinale de glucose

European Resaarch Council
Fartivysd by 156 N wwon Sivemeg
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AXxe intestin-foie et
communication via métabolites
dérivés du microbiote

Communication mitochondrie-RE
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StéatOSE Hepatic steatosis and fibrosis K

Gut-microbiome
derived metabolites
e 3-{d-hydroxyphenyljflactate
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Bioénergétique

MANMIs: Mitochondria-associated ER membranes

Apoptose

Maladies stéatosiques hépatiques

SD

l HFHSD
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Healthy liver

Beaulant et al. J Hep. 2022
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Project CEMPR. Cell-type-specific ER-Mitochondria contact sites in NAFLD Progression and Recovery

Hepatocytes

Grade de MASLD?
*  Reversion?

: NAFLD Revgfsal
80% . ‘ ’ dlm d!nel D 4 Longitudinal prospective study of NAFLD improvement

: Bariatric surgery
‘-’ R - ‘ ,O

- ¥ o f | TN .
Non-parenchymal e PLA & @& Y .. s '

cells
| ] ph
Matched: FibroScan FibroScan
KCs/Macrophages Liver biopsy Serum, PBMCs Serum, PBMCs
; J Serum, PBMCs J 4

Stellate cells > MAMs ?

20%
Endothelial cells
H 80% 40%
NPC: 20% 60%

CarMen INEM i University of Munich
Lyon Paris Paris
: Hans Zischka
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Marie Lagouge Maria Paula Macedo (Portugal)
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Cohorte de patients : recherche translationnelle

~
) ‘ MASLD MASH Fibrose avancee
Biobanque | ;5; |
| ——1 Suivi longitudinal , }
0= r & § a4 ans R‘_m" = el
54 5 | : eversible Reversible
Sérum Paéients aVec ' I v _
Sl Diabétes de type 2 500 patients DT2 Progression de la MASLD
Sang total et/ou Obésité v Evénements cliniques
Selles (sous-groupe) et MASLD * Complications DT2
Tissu hépatique . .
(sous-groupe) (IMC 30-40 kg/m2) * Cardiovasculaire
800 patients * Hepatique
40-80 ans
HCL
s Etude prospective multicentrique
v' Lyon
v' Nantes nOVO
nordisk

ﬁ — v" Dijon
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Innovation en transplantation hépatique

Perspectives de recherche
Pr Jean-Yves MABRUT

Inserm L2 ) EON
BERARD

From science Lo heallh

UNIVERSITE LYON 2




A DATIO
INSTITUY
D'HEPATOLOGIE
DE LYON
Survie: 88% a 1 75% a5
urvie: od ladn, odJDdNns
Incidence cumulée de déces
100%
m% X ‘[:'00/0 -1 p (D,O{J1
0% <
80% - ;
80%
70% - \ g 700/0 N
) W
S 60%- S B0%-
=
g 50% - E 50%
1% & 40%
®  40% - &
- g 30()'10q
30% -~ :;'0% 1
20% 10% e — = =
10% - 0% /r Y T T T T T T T T T T
0 3 b 9 12 15 18 21 24 27 30 33 36
0% . - - Délal d'atterte (mois)
0 12 24 48 60 72 108 Perode dinscription
Temps (mois) ——— 2003-2006 2007-2009 2010-2012
2013- 2015 216-2018 2019.2021

Déces sur liste d’attente: 18% a 1 an




» » ] ]
'msrmn A A A . A .
D'HEPATOLOGIE

DE LYON
Donneur vivant
pédiatrique & IHU EVEREST
adulte
Perfusion
normothermique & )
rewarming Perfusion hypothermique

Bi-partition ex-

) L 1 centre unique
situ & in-situ 9

combinant les expertises
adulte et pédiatrique

- Ny e

- / A
o : ({ } |
a ‘r:-m-m.'mn HH Ry =X ~4 z2es v ?. TR 4

L e 5 \

Recherche clinique
PHRC & innovations




INSTITUY
D'HEPATOLOGIE
DE LYON

Adulte

Réduction

Split

l

Split ex-situ

|

Split in-situ




INSTITUY
D'HEPATOLOGIE
DE LYON

Plateforme de Chirurgie Expérimentale
(Gros Animal)
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TRANSPLANTATION m LETTERS TO THE EDITOR

The Offciel Imtematanal Pedwotrc Tramipiant Assocsanon ———— . .

— - Letter to the Editor: Reduced whole liver grafts from
C o o . pediatric donors as an alternative for small recipients
Optimizing graft-reaplent Size matChlng in adolescent liver Rossignol, Guillaume™2>* (&) Muller, Xavier>**; (&) Dubois, Remi'; (&) Mabrut, Jean-Yves®?; (& Mohkam,
transplantation: Don't forget ex situ right posterior Kayvan'?3
sectionectomy

CASE REPORT

Author Information®©

Guillaume Rossignol B3 Xay

svier Muller, Remi Dubois, Agnes Rode, Jean-Yves Mabrut. Kayvan Mohkam Liver Transplantation 29(6):p E11-E12, June 2023. | DOI: 10.1097/LVT.0000000000000076
First published: 15 March 2023 | https://doi.org/10.1111/petr.14510
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MODELE ANIMAL

The American Journal of Surgery
Volume 212, Issue 2, August 2016, Pages 321-326
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Successful modulation of portal inflow by =
somatostatin in a porcine model of small-for- I ‘ ’ “ ‘ .
size syndrome XS

Kayvan Mohkam M.D. 2 ° €, Benjamin Darnis M.D. 2 €, Zoé Schmitt M.D. ¢ ¢,
Serge Duperret M.D.. Ph.D. ¢ 9, Christian Ducerf M.D., Ph.D. @ ¢,

Jean-Yves Mabrut M.D., Ph.D.3°¢ 0
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Assessment for eligibility
(multidisciplinary team meeting)
Hepatocellular carcinoma — F3/F4 fibrosis

~—

Inclusion:
Written informed consent

~

Open surgical ,::> Contraindication

exploration for surgery
Eligible for No
resection randomization
Hepatectomy
and
Randomization
Experimental arm I [ Control arm
Intravenous infusion of
somatostatin during 5 Intravenous infusion of
days at 6mg/24H, then 1 placebo (0.9% saline
rLy at 3mg/24h, then solution) for 6 days
stop.

- ~=-

Primary endpoint: postoperative ascites at 90 days
(>500ml/day for 3 days, or need for puncture or drainage)

~ ~-

Follow-up: 90 days
Ascites volume & duration, liver/renal failure, ICU and hospital stay

JLU A 0

TRANSLATIONNEL
Modulation Flux Porte

PHRC
Recherche
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BMC Cancer, 2018; 18: 844, PMCID: PMC6108122
Published online 2018 Aug 23. doi: 10.1186/512885-018-4667-0 PMID: 30139340

Evaluation of postoperative ascites after somatostatin infusion following
hepatectomy for hepatocellular carcinoma by laparotomy: a multicenter randomized
double-blind controlled trial (SOMAPROTECT)

Kayvan Mohkam,'# Michel Ravar,® Jean-Philippe Adam,* Fabrice Muscari,® Aanés Rede,® Philippe Merle.’

|8 o [y e TV 81 . 4 4 Y g & aJ
Pierre Pradat.® Stéphanie Bauler,? Isabelle Delfour,? Laurence Chiche * Christian Ducerf,? Karim Boudjema,*

1

Mickaéi Lesurtel,' Christophe Laurent,® and Jean-Yves Mabrut®!2




INSTITUY
D'HEPATOLOGIE

DE LYON

APPLICATION
CLINIQUE

ORIGINAL ARTICLES: LIVER SURGERY AND ORGAN PRESERVATION

From large-for-size to large-for-flow: A paradigm shift in
liver transplantation

Rossignol, Guillaume™?*#; (& Muller, Xavier®*; (&) Couillerot, Joris?;
Marie-Charlotte® (& Mohkam, Kayvan™?*: (&) Mabrut, Jean-Yves'?

Lebosse, Fanny®; (&) Delignette,

Author Information®

Liver Transplantation 30(3):p 277-287, March 2024. | DOI: 10.1097/LVT.0000000000000150

Small For Flow

Large For Flow

ADEQUATE PORTAL PERFUSION OF THE LIVER GRAFT

| |
Pre-operative evaluation - Matching
| I
Morpholo Morpholo
G‘:RWR &y Donor G%WR gy

I |
@ Portal hypertension Recipient Portal thrombosis
Portal vein caliber

Portal hypertension
Porto-systemic shunts

Ascites
Per operative management
Portal Flow measurement Portal Pressure/HVPG
measurement

\

High Portal Flow >250m!/min/100g
HPVG 1

Portal flow modulation = Decrease
Medical treatment
Splenic artery ligation/Splenectomy
Surgical shunt

¥

Low Portal Flow <80ml/min/100g
HPVG =

Portal flow modulation = Increase
Shunt ligation

Modulation F

ux porte
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Original Basic Science—Liver

Comprehensive bile acid pool analysis during ex-vivo
liver perfusion in a porcine model of ischemia-

_ - . . reperfusion injur

A Single Preservation Solution for Static Cold i | Y
Storage and Hypothermic Oxygenated Perfusion R e
of Marginal Liver Grafts: A Preclinical Study e e

1= Xavier Muller & Thomas Alexandre Brunet, Valeska Bidault, Valerie Herviey

Xavier Muller, MD, " Guillaume Rossignol, MD,"** Joris Couillerot, MSc,"* Antoine Breton, MSg, " Scientific Reports 14, Article number: 2384 (2024) | Cite this article
Valérie Hervieu, MD, PhD,* Mickaél Lesurtel, MD, PhD,’ Kayvan Mohkam, MD, PhD,"? and
Jean-Yves Mabrut, MD, PhD"# 576 Accesses | 1 Altmetric | Metrics

Evaluation of liver viability for transplantation by _ _‘ —
fluorescence spectroscopy oc ol 1Ly B b T =

Ui ALl gl

Antoine Uzel, Olivier Lopez, Arthur Gautheron, Guillaume Rossignol, Xavier Muller, Michaél Sdika, Bruno Montcel

Author Affiliations +
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CREATING

Evalualion describes the
new intervention in its first
live demonstration: what
itis how it works and
what the fird expenence
faught us

Development

REFINING

Evaluation records the

iterative improvement
of the interventionuntil
it reaches astable form

What was changed, when,

why, and with what
impact on outcomes?

AGREEING

Evaluation focusas on defining
the interv entionil's indications,
and the dandards for acceplable

quality of delivery by

collaborative prospective cohort

Sudy by multipie groups,

including analyss of leaming

Curve

COMPARING

Evaluation of the
intervention against
current practiceis now
possible, preferably in an
RCT. Mechaniams to
neutralize effects of any
deficit in invedigator
equipoise are imporant

MONITORING

Evaluation invoivelarge-scale
survelllance of outcomes in
routine use of the interveniion
looking for bends and
unaxpacted late or rare effects
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Ex Vivo Liver Splitting and Hypothermic
Oxygenated Machine Perfusion: Technical
Refinements of a Promising Preservation Strategy

in Split Liver Transplantation

Jean-Yves Mabrut, MD, PhD,"* Mickaél Lesurtel, MD, PhD," Xavier Muller, MD,"*
Rémi Dubois, MD,” Christian Ducerf, MD, PhD," Guillaume Rossignol, MD,*~ and
Kayvan Mohkam, MD, PhD'##

! PEDIATRIC
TRANSPLANTATION

The OFicial Journal of the International Pediatric Tronsplont Association

CASE REPORT (3 Full Access

Full left/full right liver graft ex situ split during hypothermic CORRESPONDENGE
oxygenated perfusion Letter to the editor: Is there a place for machine perfusion
Guillaume Rossignol 5%, Xavier Muller, Kayvan Mohkam, Remi Dubois, Mickaél Lesurtel, Jean-Yves Mabrut strategies in pediatric liver transplantation?

aume Rossignol @ Xawer Muller, Kayvan Mohkam. Remi Dubois, jean-Yves

13 jlanuary 2022 | https//doi.org/10.1002/hep.32343 tatons: 2
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ORIGINAL ARTICLE

Liver transplantation of partial grafts after ex-situ splitting
during Hypothermic Oxygenated Perfusion — The HOPE-Split
Pilot Study

The Jpurnai for Liver Failure end its Monagemant

Guillaume Rossignol i« Xavier Muller, Valérie Hervieu, Sophie Collardeau-Frachon, Antoine Breton,
Natacha Boulanger, Mickaél Lesurtel, Remi Dubois, Kayvan Mohkam, Jean-Yves Mabrut

First published: 18 May 2022 | https://doi.org/10.1002/1t.26507

BRIEF RESEARCH REPORT

Transpl Int, 07 June 2024

i

HOPE Mitigates Ischemia-Reperfusion Injury in Ex-Situ
Split Grafts: A Comparative Study With Living Donation in
Pediatric Liver Transplantation

Tolwranes may not Yo wwer
Flirescar s ver o pry
Rermi Dubos® Kayvan Maobkam™ and Jean-Yyves Matyrut? S Hemastanis managmmres in acults and children

Guillaume Rossignol* < 147 Xaver Mullert*#? Mathias Rug® Sophe Colardeau-Frachon® Natacha Boulanger! Cala Depaulis
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HOPE mitigates ischemia-reperfusion injury in ex-situ split grafts: O ®
A comparative study with living donation in pediatric liver transplantation
ISCHEMIA
Impact of HOPE on ischemia-reperfusion injury GRAFTPRESERVATION REPERFUSION REPERFUSION INJURY
Ex-situ split grafts — Pediatric liver transplantation
100 60
HOPE-Split % =l
n=15 o = SCS-Spht
- - 2
Static cold Storage split o .
(SCS-Split) Living d:flosr (LDLT) ?: v il " |
n=17 > PRS NE Other Drugs  AKI Overall PNN  Necrosis Congestion

Ischemia Reperfusion Injury
Post Reperfusion Syndrome
. Reperfusion Biopsy
E Preservation time

Post-operative outcomes

HOPE-Split vs SCS-Split

< Cold ischemia time
J Post reperfusion syndrome
4 Ischemia reperfusion injury

HOPE-Split vs LDLT

1 Cold ischemia time
= Post reperfusion syndrome
= Ischemia reperfusion injury

@ HOPE-Split mitigates early IRl in pediatric recipients in comparison to SCS-Split,

resulting in early IRI profiles comparable to LDLT.

(L2
EESOT

Rossignol et al. Transpl. Int. 2024
doi: 10.3389/ti.2024.12686

Transplant
International
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Ex-vivo liver splitting
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In situ liver splitting
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RAPID-HCC
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LOBE GAUCHE ISSU DE SPLIT (RAPID) POUR CARCINOME
HEPATOCELLULAIRE

Pratocole Version 3.0 du 31/10/2023

Fromoteur - AP-MP
(rvestigateur coorslosnatewy - O Neodos GOUSE, Adp i Aow! Srovise

Stracture chovgpée dv sivl fmr.msomm Référent projer DRO-SRge | Mine Waly FETHALLAM
Réfdront profet DRCAURE M. Ftience DAVUIER Réfévent vigilance DRC ~Sidpe | M Vokeatio Hosonsky
ARG Move Nodio BEMARAR

T - A

CONCEPT GREFFE AUXILIAIRE RAPID




[ ) D [
INSTITUY
D'HEPATOLOGIE

‘ FOIE PARTIEL \

| SPLIT / PERFUSION || DV /ROBOTIQUE || HEMODYNAMIQUE |

Safety and feasibility of chemotherapy followed by liver )
transplantation for patients with definitely unresectable
colorectal liver metastases: insights from the TransMet
randomised clinical trial

&
ig

René Adam,"" David Badrudin,™” Laurence Chiche, Petru Bucur,” Olivier Scatton,” Victoire Granger,' Michel Ducreux,” Umberto Cillo -

Frangois Cauchy,” Mickael Lesurtel' jean-Yves Mabrut,’ Chris Verslype, Laurent Coubeau,” Jean Hardmgsm.‘ Emmanue Boleskowski™ m
Fabrice Muscan,” Heithem Jeddou,” Denis Pezet,” Bruno Heyd * Valerio Lucidi,’ Karen Geboes,” fan Lerut,' Pietro Majno,” Lamioe Grimaldi*

Nadijia Boukhedouni,” Céline Piedvache,” Maximiliano Geli,® Frands Levi” and Maité Lewin"

NOUVELLES INDICATIONS TH

Auxilliary Liver Transplantation According to the RAPID
Procedure in Noncirrhotic Patients

Metastases de Cancer Colo-rectal

= Sermacher, MD® Aladdin All-Deeh, MID* Lavrent Coubeare MY
Urnberto Cilloe MDD Pal-Ixeg Line. MIDSI Markas Guba, MDY
Stlvio Nadaline MDW and Falk Raucliful, AID*
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> Nature. 2024 Jun;630(8015):18. doi: 10.1038/d41586-024-01613-4.

First pig-to-human liver transplant recipient 'doing
very well'
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e Projection d’utilisation de la dotation ANR IHU

TR w7000 G

e 10 year budget distribution

IHU GRANT - 10 YEARS

ke IHU grant per year IHU Staff and
3500 costs Attraction
Seed money 9% 12%
3000 7%
2500
Support to
2000 clinical research Internal
1500 14% calls
23%
1000
500 Platforms and
, support services Structuri
12% ructuring
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Yo Y10 Training projects
3% 15%

* 5vyear budget for research projects
» Internal call for proposals : 2.6 M€ Basic Translational Clinical
» Top down projects : 1.6 M€
» Chairs : 2.5 M€

Research research research




Appel a projets

Call for proposals

Applications: 3 page template (+ scientific references, + CV and publications of the PI)
SAB recommendation on a predetermined template

List of criteria and ranking: innovation, feasibility, scientific quality

Priority assessment of the project

Template for scoring and ranking

Call: summer 2024

Starting: January 2025

VVVVYVYVYY

Chair of excellence positions
» Applications to be preselected by the Steering committee
» Selection of the top candidates by the SAB
» Interview with project presentations for final selection




Appel a projets interne

3942 k€
25% running costs
65% HR

Deux types de projets
* Initiation
e Classique
avec et sans
cofinancement

Plafond par projet (a définir)

1526 k€

e 350 k€ running costs
e 2 PhD (2 x 3 years)
e 2 post-docs

(2 x 3 years)

e 2 Techs
(2 x 3 years)

e 2 biostat
(2 x 3 years)

e 2x0.5CRA
(2 x 3 years — half time)

4 scientific projects
(75 k€ running costs)
2 clinical projects

(25 k€ running costs)

\

1208 k€

e 350 k€ running costs
e 2 PhD (2 x 3 years)

e 2 post-docs
(2 x 3 years)

¢ 1 Tech (3 years)
¢ 1 biostat (3 years)

e 0.5 CRA
(3 years — half time)

4 scientific projects
(75 k€ running costs)
1 clinical project
(25 k€ running costs)

1208 k€

* 350 k€ running costs
e 2 PhD (2 x 3 years)

e 2 post-docs
(2 x 3 years)

e 1 Tech (3 years)
¢ 1 biostat (3 years)

e 0.5 CRA
(3 years — half time)

\C
’a((\Q

A
<o ©" 4 scientific projects

(75 k€ running costs)
1 clinical project
(25 k€ running costs)




'“’* EVEREST - Plan d’action 2024 — 2025

MO

» Assurer le déploiement, le ressourcement et la pérennisation de I'|HU

* Appels a projet interne: création de valeur, génération de collaborations, source d’innovation, pluridisciplinarité
* Financements complémentaires

e Partenariats industriels

 Développement de I'lHU sur une logique de cercle vertueux

* Appels a projets cibles pour le déploiement, en capitalisant sur l'effet levier
o CPJ

o ERCindividuels et synergies
o Horizon Europe 5|;EBUQUE ©
o Chaires d’excellence FRANCAISE anr agence nationale
de la recherche
o RHU sumwet
o ANR
o INCa
PHRC " (PHRC ki
© bpl Recherche
O PH RIP = ".le-p".']lr. universitares
o iDemo (national /régional)
/\‘ -s
. . . TN DES SOUDARITES
* Cellule d’aide aux AO (coordination, relecture, # ,'\,Nm
répétition des oraux, etc.). Coordination G. Mithieux A\ NarioNAL, -\ /

MALACIES INFELTIZLEES m
EYERCENTES !nse
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'&m EVEREST — Evenements locorégionaux 2025

» Journée annuelle de I'lHU (en continuité de la journée d’hépatologie)
e 1 jourrecherche fondamentale
* 1 jour recherche translationnelle et clinique
* Lesoirentreles 2 = AG de I'lHU

» Séminaires mensuels
* Alternativement recherche fondamentale / recherche translationnelle
* [ntervenants externes et internes a I'lHU
* En présentiel et en visioconférence

» Séminaire dédié au paramédical




EVEREST — Evenements internationaux 2025

» Workshop HBV Cure (avec 'ANRS)

» Symposium Falk Foundation: Experimental Hepatology Days (24 — 26 Avril 2025 a Lyon)

» EASL (7 au 10 mai 2025 — Amsterdam)

EASL

The Home of Hepatology
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