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Ubiquitous expression of PN-1
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Protease/anti-protease balance and pathologies

Pulmonary fibrosis

François D. and al, Blood adv, 2018

Atherosclerosis

Boukais K. and al, Front. Physiol, 2016 

Cardiac fibrosis
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Hemophilia
Aymonnier K. and al, Blood, 2019
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Role of platelet PN-1 on human hemostasis
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According to Bouton M.C. and al, Blood, 2012
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In hemophilia …
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According to Berntorp and al, Nature Reviews, 202188



9
According to Bouton M.C. and al, Blood, 2012
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Proof of concept: Platelet PN-1 & Hemophilia

Inhibition of PN-1 increases thrombin generation 
in PRP from patients with hemophilia A & B

PN-1 deficiency limits tail bleeding 
in hemophilic mice (F8-/-)

→ Targeting PN-1 may improve hemostasis in hemophilia

PRP : Platelet-rich plasma
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Adapted from Berntorp and al, Nature Reviews, 2021

Hemophilic arthropathy: a major complication of hemophilia A & B
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Hemophilic arthropathy 
(HA)

?
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Role of PN-1 in HA ?
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Valentino and al, Hemophilia, 2004

In vivo model of Hemophilic arthropathy
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Valentino and al, Hemophilia, 2004

In vivo model of Hemophilic arthropathy
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Survival

In vivo model of Hemophilic arthropathy
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Survival

→ PN1 deficiency limits mortality in hemophilic mice

In vivo model of Hemophilic arthropathy
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In vivo model of Hemophilic arthropathy
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In vivo model of Hemophilic arthropathy

→ PN1 deficiency limits Knee size and severity score at day 14 in hemophilic mice

Knee Size Severity Score

0 14

0

1

2

3

Days

V
is

u
a
l 
B

lo
o

d
 S

c
o

re

FVIII
-/-

PN1
-/-

(n=13)

2 4 6 8 10 12

WT (n=8)

FVIII
-/-

PN1
+/+

(n=9)

PN1
-/-

(n=6)

0 14

0

30

60

90

120

150

Days

K
n

e
e

  
S

iz
e

 (
%

 C
h

a
n

g
e

)

2 4 6 8 10 12

Se
ve

ri
ty

 S
co

re



20
BioRender.com

Valentino and al, Hemophilia, 2004

In vivo model of Hemophilic arthropathy

D0

Hemarthrosis

D2 D14D5 D10

MATERIALS & METHODS RESULTSOBJECTIVES CONCLUSIONINTRODUCTION



21
BioRender.com

Valentino and al, Hemophilia, 2004

In vivo model of Hemophilic arthropathy
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In vivo model of Hemophilic arthropathy
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In vivo model of Hemophilic arthropathy
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→ By day 14, PN1 deficiency reduces inflammatory cytokine levels in hemophilic mice knees
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In vitro model of Hemophilic arthropathy : role of chondrocyte PN1
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In vitro model of Hemophilic arthropathy : role of chondrocyte PN1
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In vitro model of Hemophilic arthropathy : role of chondrocyte PN1
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In vitro model of Hemophilic arthropathy : role of chondrocyte PN1

Inflammatory cytokine expression

→ Inflammatory cytokine rise in WT chondrocytes increase after blood exposure 
But not in PN1-/- chondrocytes
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Role of PN-1 in HA ?

PN-1
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Role of PN-1 in HA ?
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Role of chondrocyte PN-1 in HA ?
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Targeting PN-1 to reduce hemophilic arthropathy ? To be continued…
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Supplemental data

Hakobyan N. and al, Haemophilia, 2016  

Induction of joint bleeding
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Supplemental data

Induction of joint bleeding

Hakobyan N. et al, Haemophilia, 2016  
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In vivo model of Hemophilic arthropathy
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In vivo model of Hemophilic arthropathy
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In vitro model of Hemophilic arthropathy : role of chondrocyte PN1
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In vivo model of Hemophilic arthropathy

Inflammatory cytokine
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In vitro model of Hemophilic arthropathy : role of chondrocyte PN1

Inflammatory markers expression

→ Inflammatory cytokine rise in WT chondrocytes increase after blood exposure 
But not in PN1-/- chondrocytes
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