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Lemoinne S et al. Nat Rev Gastroenterol Hepato 2014
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A Biomarkers

Thietart & Rautou, J Hepatol 2020

A Vectors of information

Kostallari et al., Adv Rev Drug Disc 2021
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Que sont les veésicules extracellulaires?

Extracellular vesicles are
emitted by all cells

Extracellular vesicles carry
biological material from their
cell of origin

\“GCeII
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VEs : biomarqueurs dans les maladies du foie

. For the patient:
\ asimple blood draw

We leverage
extracellular vesicles

Proprietary and confidential do not distribute



VEs : biomarqueurs dans les maladies du foie
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- des VE hépatocytaires plasmatiques dans la cirrhose
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EV concentration: result of a (im)balance
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Clearance/uptake of small EVs
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Clearance/uptake of large EVs
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EV concentration In liver diseases
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Facteurs influencant les taux de VEs hépatocytaires
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- des VE hépatocytaires plasmatiques dans la cirrhose
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Les VEs hepatocytaires predisent la mortalitée

Incidence cumulée de déces
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VEs : biomarqueurs dans les maladies du foie
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Analyse proteomique de VE plasmatiques
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A new test to detect MASH based on EVs

Derivation cohort
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100
80~ 80
=2
E 60 - 2 E‘ 60
2 2 2
% 40- i % .
b3 AUCO06512 3 AUCO0.7857 & AUC 0.8074
20 Std Error 0.03295 20 Std Error 0.02761 20 Std Error 0.02598
95% Cl: 0.5867 - 0.7158 95% Cl: 0.7316 - 0.8399 95% Cl: 0.7565 - 0.858
0 T T T T 1 0 T T T T 1 o-+ T T T 1
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
100% - Specificity% 100% - Specificity% 100% - Specificity%

RESOLVE score encompasses: EVs carrying marker X, sex, and two others biomarkers routinely used in clinical practice

Same in validatiogohort

Proprietary and confidential do not distribute

PPV, NPV = Positive, negative predictive value
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1€ application : dépister les patients a risque de progressiour
Inclure dans les essais clinigues
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2¢me application : dépister les patients a risque de progrespiour
orienter chez le spéecialiste

Patients avec facteurs ds
risque

Répéter sous 3 ans

(o Adresser au spécialist
(généraliste)
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Deuxiéme applicationd dzA @ N5

Résolution de la MASH
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VEs : biomarqueurs dans les maladies du foie
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VEs : biomarqueurs dans les maladies du foie
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Mortalité a 90j selon le nombre de VE élevees @D*ECISPN
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Les VE améliorent la prediction de la mortalité %ﬁcnm N
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VEs : biomarqueurs dans les maladies du foie
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Les VEs hépatocytaires prédisent la decompensation
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RHU LIVER-TRACK : vers un nouveau .’

management guidé par les VEs -—ee’
LIVER TRACK

Liver diseases extracellular
vesicles as biomarkers

/\ 9 institutions
‘ izl !nserm

Institut national
do la sants ot do la recherche médicale

Yy

EVs ,[ Test for ]

Decompensation
Pmdictim E M Ji ae
FibroTest
g 4682 patients
SNPs w 6507 points
%P

Cancer '[ Test for HCC ] J 5 years
proteins 202429



RHU LIVER-TRACK : vers un nouveau
management guide par les VEs

Risk=25%/2yr » [E]l clinical trials
:'_.'\” [ : o, .
297% . 5 i
EVs I Tost for / iww Risk=5%/yr @A Hepatologist /6 mo
Decompensation =
et \ . 0 .
eite T Risk<5%/yr —— :‘ Nurse practitioner
FibroTest Every 6 months
§ Abbreviated
SNPs o o o AN MRI /6 mo
Risk 23%/yr —— é,{
zﬁ, / > Clinical trials/
chemoprevention
Cancer '[ Test for HCC ]

proteins . o — Rk
., Risk<3%/yr —— %Z) US /6 mo

Every 6 months

LIVER TRACK

Liver diseases extracellular
vesicles as biomarkers

/‘\ 9 institutions

izl !nserm

Institut national

EM]‘I ae€

4682 patients
w 6507 points

g
. 5years
53 202429



Extracellular vesicles as biomarkers
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Extracellular vesicles as biomarkers
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IEV as biomarkers in liver diseases

PRECLINICAL ASSAY
ASSAY DEVELOPMENT CLINICAL DEVELOPMENT

Phases of PHASE IMPLEMENTATION

biomarker
development Biomarker Analytical Highthroughput Prospective Impact on Regulatory approval

discovery validation assay developmen validation disease control commercialization
Fundamental research Retrospective Fundamental research Prospective Randomized
Study Design Low throughput EV study High throughput EV study trial
detection methods detection methods

Development phase

Nonralcoholic fatty >
liver disease

Alcoholic liver disease >

Hepatitis B >

Hepatitis C >

Cirrhosis >

Hepatocellular >
carcinoma

Primary sclerosing >
cholangitis

Acute liver failure >

Thietart & Rautou, J Hepatol 2020




A Biomarkers

Thietart & Rautou, J Hepatol 2020

A Vectors of information

Kostallari et al., Adv Rev Drug Disc 2021



EVs: vectors of information between organs

A Cirrhotic liver
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EVs: vectors of information In cirrhosis

Hepatic
parenchyma

Kostallari et al., Adv Rev Drug Disc 2021



EVs: vectors of information In cirrhosis
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EVs: vectors of information In cirrhosis

Hepatic
parenchyma

Kostallari et al., Adv Rev Drug Disc 2021



Plasma EVs in cirrhosis favor portal hypertension
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Smooth ( ~,
muscle cell Vasodi
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Endothelial
cell

Hepatic artery
Rautou, et al. Gastroenterology 2012



Plasma EVs in cirrhosis activate coagulation
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EVs: vectors of information In cirrhosis
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EVs: vectors of information between organs

A Tumor
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A Adipose tissue
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EVs: vectors of information between organs
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Tumor EVs induce liver metabolic dysfunction

Kupffer cell
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Wang, et al. Nature 2023 A Side effects of chemotherapy




EVs: vectors of information between organs

A Tumor
A Bacteria
A Adipose tissue

L4 12
4
f

L



Gut bacteria EVs In obesity

Bacteria EVs e
¢ /jo
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Xie, et al. Trends in Microbiology, 2023; Luo, et al. Gastroenterology 2021



EVs: vectors of information between organs

A Tumor
A Bacteria
A Adipose tissue
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Adipose tissue EVs favor NASH

IL6, MCP1 / /

- Liver inflammation
- Insulin resistance
® MMP1

VP, et al. Journal Cellular Physiology 2023



Conclusion

ACirculating levels of several subpopulations of EVs are
Increased Iin patients with cirrhosis

AEVs might reflect ongoing liver injury and thereby predict
patientso0 outcome

APreanalytics is key and new detection techniques available
AAN EV signature might be a valuable tool in cirrhosis

AEVs contribute to vascular hyporeactivity and coagulation
activation
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