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[ INTRODUCTION ‘ ‘ ‘ ‘ I

Protease nexin-1 (PN-1)
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INTRODUCTION

Ubiquitous expression of PN-1
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[ INTRODUCTION ‘ ‘ ‘ ‘ I

Protease/anti-protease balance and pathologies
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[ INTRODUCTION ‘ ‘ ‘ ‘ I
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Pulmonary fibrosis

Francois D. and al, Blood adv, 2018

Cardiac fibrosis

Protease/anti-protease balance and pathologies
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Atherosclerosis
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Hemophilia

Aymonnier K. and al, Blood, 2019
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Role of platelet PN-1 on human hemostasis

Anti-thrombotic activity

Platelet Blood flow

S
/( |
\

Ag& SFTH According to Bouton M.C. and al, Blood, 2012
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In hemophilia ...

Platelet
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INTRODUCTION

In hemophilia ...

Platelet

Blood flow

Ag& SFTH According to Bouton M.C. and al, Blood, 2012
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Proof of concept: Platelet PN-1 & Hemophilia
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Inhibition of PN-1 increases thrombin generation
in PRP from patients with hemophiliaA & B
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in hemophilic mice (F8-/-)
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- Targeting PN-1 may improve hemostasis in hemophilia

Aymonnier K. and al, Blood, 2019
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INTRODUCTION

Hemophilic arthropathy: a major complication of hemophilia A & B
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INTRODUCTION

Hemophilic arthropathy: a major complication of hemophilia A & B

> Arthritis Rheum. 2010 Jan;62(1):93-104. doi: 10.1002/art.25038. > PLoS One. 2015 Aug 25;10(8):e0135979. doi: 10.1371/journal.pone.0135979. eCollection 2015.

Functional autoantibodies against serpin E2 in SERPINE2 Inhibits IL-1a-Induced MMP-13
rheumatoid arthritis Expression in Human Chondrocytes: Involvement of

. _ ~ ‘, ERK/NF-«B/AP-1 Pathways
H Maciejewska-Rodrigues T M Al-Shamisi, H Hemmatazad, C Ospelt, M C Bouton, D Jager, A P Cope,
2

P Charles, D Plant, J HW Distler, R E Gay, B A Michel, A Knuth, M Neidhart, S Gay, A Jungel Anna Santoro ', Javier Conde 2, Morena Scotece 2, Vanessa Abella 3, Ana Lois 2, Veronica Lopez <,

Affiliations + expand Jesus Pino 4, Rodolfo Gomez 2, Juan J Gomez-Reino 2, Oreste Gualillo 2

PMID: 20039430 DOI: 10.1002/art.25038 Synovial inflammation Affiliations + expand . :
Free article PMID: 26305372 PMCID: PMCA4549255 Cartilage degradation

> Cell Mol Life Sci. 2015 Oct;72(20):3999-4011. doi: 10.1007/s00018-015-1972-5. Epub 2015 Jun 25.

Protease nexin-1 regulates retinal vascular
development

Sonia Selbonne 1 2, Deborah Francois T 2, William Raoul 2 4 > € Yacine Boulaftali T 2,
Florian Sennlaub 2 4 3, Martine Jandrot-Perrus 1 2, Marie-Christine Bouton 1 2,

Véronique Arocas / 8

o Angiogenesis
Affiliations + expand
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OBIJECTIVES

Role of PN-1in HA ?

"

Role of chondrocyte PN-1in HA ? ) '

PN-1

Chondrocyte

Hemophilic arthropathy
(HA)
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l ‘ ‘ MATERIALS & METHODS ‘ ‘ I
In vivo model of Hemophilic arthropathy

Hemarthrosis
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l ‘ ‘ MATERIALS & METHODS ‘ ‘ I
In vivo model of Hemophilic arthropathy

Acute phase Reparation phase
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l ‘ ‘ ‘ RESULTS ‘ I
In vivo model of Hemophilic arthropathy
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l ‘ ‘ ‘ RESULTS ‘ I
In vivo model of Hemophilic arthropathy

_ Survival

< 100 et e E\/||[ PN (n=9)
j—g’ 50 == FV|II”"PN17" (n=13)
S + WT (n=8)
o 60- == PN17" (n=6)
(-
o
> 40-
T_(_%
8 20-
o
o 0 | | | | | | |
0 2 4 6 8 10 12 14
Days
- PN1deficiency limits mortality in hemophilic mice
~J \»
$0% 2EIH 17



RESULTS

In vivo model of Hemophilic arthropathy

Knee Size
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In vivo model of Hemophilic arthropathy
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= PN1 deficiency limits Knee size and severity score at day 14 in hemophilic mice
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l ‘ ‘ MATERIALS & METHODS ‘ ‘ I
In vivo model of Hemophilic arthropathy

Hemarthrosis
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l ‘ ‘ MATERIALS & METHODS ‘ ‘ I
In vivo model of Hemophilic arthropathy
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Conditioned media
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In vivo model of Hemophilic arthropathy
Conditioned media
Day 14 Hemoglobin
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- By day 14, PN1 deficiency reduces hemoglobin level in hemophilic mice knees
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l ‘ ‘ ‘ RESULTS ‘ I
In vivo model of Hemophilic arthropathy
Conditioned media
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- By day 14, PN1 deficiency reduces inflammatory cytokine levels in hemophilic mice knees
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l ‘ ‘ MATERIALS & METHODS ‘ ‘ I

In vitro model of Hemophilic arthropathy : role of chondrocyte PN1
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RESULTS ‘ I

@ In vitro model of Hemophilic arthropathy : role of chondrocyte PN1
WT and PN1" PN1 expression
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- Blood exposure induces PN1 overexpression in WT chondrocytes
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In vitro model of Hemophilic arthropathy : role of chondrocyte PN1

WT and PN Chondrocyte marker expression
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- Blood exposition decreases Aggrecan expression in both WT and PN1-/- chondrocytes
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RESULTS ‘ I

@ In vitro model of Hemophilic arthropathy : role of chondrocyte PN1
WT and PN1" Inflammatory cytokine expression
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- Inflammatory cytokine rise in WT chondrocytes increase after blood exposure
But not in PN1”/-chondrocytes
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l ‘ ‘ ‘ ‘ CONCLUSION ]
Role of PN-1in HA ?

* Mortality & Severity

e Conditioned media :
Less blood & inflammation
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Role of chondrocyte PN-1in HA ?
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l ‘ ‘ ‘ ‘ CONCLUSION ]

( Targeting PN-1 to reduce hemophilic arthropathy ? To be continued... )
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Supplemental data

Induction of joint bleeding

Hakobyan N. and al, Haemophilia, 2016 31



Supplemental data

Induction of joint bleeding
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Supplemental data

In vivo model of Hemophilic arthropathy

-~ FVIIIPN1** (n=9)
-~ FVIITPN17 (n=13)
WT (n=8)
PN17" (n=6)

A Body Weight (gram)
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- Hemophilic mice (no matter PN1 expression) lose more weight than WT at day 14
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Supplemental data

In vivo model of Hemophilic arthropathy
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Supplemental data

In vitro model of Hemophilic arthropathy : role of chondrocyte PN1
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WT and PN17/- Chondrocytes markers expression
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- Blood exposition decreases Collagen Il expression in both WT and PN17/- chondrocytes
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Supplemental data

In vivo model of Hemophilic arthropathy

Conditioned media

Day 14 )
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- By day 14, PN1 deficits reduces inflammatory cytokine levels in hemophilic mice knees
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Supplemental data

In vitro model of Hemophilic arthropathy : role of chondrocyte PN1

WT and PN1 Inflammatory markers expression
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- Inflammatory cytokine rise in WT chondrocytes increase after blood exposure

But not in PN1”/-chondrocytes
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