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Pathological pathways in chronic pancreatitis

Ductal pathway
= CFTR
= CLDN2
= TRPV6

Misfolding-dependent pathway
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Trypsin-dependent pathway
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= CTRB1-CTRB2 locus inversion
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Trypsin-dependent pathway
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Trypsin-dependent pathway
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A preclinical model of chronic pancreatitis
driven by trypsinogen autoactivation
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Effect of D23A mutation on T7 mouse trypsinogen in vitro

Human PRSS1
Ala®-Prot’-Phe’8-Asp’®-Asp?0-Asp?!-Gly2*-Lys? — trypsin

Mouse T7
Leult-Prol7-Leul®-Aspl9-Asp20-Asp?l-Asp?2-AlaZ3-Lys24 — trypsin

Trypsinogen autoactivation
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Phenotype of T/D23A mouse

Normal pancreas Acute pancreatltls

inflammatory cells Necrosis

Early chronic pancreatitis Late chronlc pancreatltls
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dilatedduct  fibrosis  surviving acini Langerhans islets fatty replacement
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Phenotype of T/D23A mouse

Pancreas weight Intrapancreatic trypsin activity
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enterokinase, trypsin, cathepsin B

16 17 18 19 20 21 22 23 Ml
Leu-Pro-Leu-Asp-Asp-Asp-Asp-Asp-Lys---trypsin  wild type T7

en%nase, M, cathepsin B
Normal activation

Leu-Pro-Leu-Asp-Asp-Asp-Asp-Ala-Gly---trypsin ~ D23A,K24G

Increased activation

Leu-Pro-Leu-Asp-Asp-Asp-Ala-Asp-Gly---trypsin ~ D22A,K24G



Mechanisms of acute and chronic pancreatitis

SCIENTIFIC REP{%}RTS

OPEN Engineering mouse cationic
trypsinogen for rapid and selective
activation by cathepsin B

Received: 8 February 2019 Alexandra Demcsak’-?, Andrea Geisz! & Miklds Sahin-Toth®?

Accepted: 7 June 2019
Published online: 24 June 2019

D23A,K24G

D23A K24G

Trypsin activity (moD/min)
Trypsin activity (moOD/min)

T T T T
60 70 20 90

6001

5004

4004

3004

2004

1004

07/21/22

D22A,K24G

pH45
D22A K24G

T7

T T T T 1
10 20 30 40 50 60 TFO 20 90

Time {min)



Mechanisms of acute and chronic pancreatitis 07/21/22

Generation of the T7D23A,K24G and T7D22A,K24G mice
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Generation of the T7D23A,K24G and T7D22A,K24G and
Ctsb-KO mice
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Cerulein-induced pancreatitis models
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Cerulein-induced intrapancreatic trypsin activation

Trypsin activity (RFU/sec/mg protein)
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Cerulein-induced acute pancreatitis

Plasma amylase
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Cerulein-induced acute pancreatitis

T7 D23A,K24G

saline

cerulein

‘ p=0.0208 p<0.0001
n=32 n=12
- p<0.0001 - — n=12
8 n=32 p<0.0001 3 12 ° N -
p=0.0009 =9 °
° =12 ° - p<0.0001 p=0.0320 104
p=0.0001 - & n=32 =12 p=0.0077
© n=12 g ° p=0.0020 - p<0.0001 L] n=9
24 £ 21 n=12 n=9 — 81 é *
. m £ [} a - L *
£ 8 A 2 64
o
& * g AN g
© -
14 £ 14 ] z 4 5
S n £ =
& & *
A ] Al 24 °
u = A n A
n=13 n=5 n=3 n=4 s ® s 3 u . =13 =5 Al n=4
n= n= m
04 @
04 (% & &] (&) 0 Py &]. &0 D JA7A oo X &
T T T T T T T T T T T T T T T T T T T T T T T T
cerulein - + -+ -+ - + cerulein - + -+ - + -+ cerulein -+ -+ -+ -+

C57BL/6N T7D23A,K24G T7D22A K24G Ctsbh-KO C57BL/6N T7D23A,K24G T7D22A K24G Ctsh-KO C57BL/6N T7D23A,K24G T7D22A,K24G Ctsb-KO



Mechanisms of acute and chronic pancreatitis

07/21/22

saline

cerulein

Edema

04

cerulein

Cerulein-induced acute pancreatitis

T7 D23A,K24G

p=0.0208
;
p<0.0001
= p<0.0001
n=32 p=0.0009 n=9
° n=12 N
p=0.0001 -
© n=12
-
g [
A ]
n=13 n=5 n=3 n=4
o & oh &
+ —_— —_— —_—

C57BL/6N T7D23A,K24G T7D22A K24G Ctsbh-KO

Inflammatory cell infiltration

04

cerulein

p<0.0001 p=0.0320
n=32 n=12
° p=0.0020 n p<0.0001
n=12 n=9
° A P
A
AlA %
*
A
A
n=13 o n=5 AA n=4
2 >
—T L T L
+ -+ -+ -+

C57BL/6N T7D23A,K24G T7D22A,K24G Ctsbh-KO

p<0.0001
n=32 n=12
n=12
124 [ ) N n
[ )
104
p=0.0077
n n=9
84 é *
g B
% 64
o
S
g
n=3
24 |
n=13 nes A/ n=4
04 A7 oo fo:colg 2
— — — —
cerulein + B - -

C57BL/6N T7D23A,K24G T7D22A,K24G Ctsb-KO



Mechanisms of acute and chronic pancreatitis

07/21/22

saline

cerulein

Edema

04

cerulein

Cerulein-induced acute pancreatitis

T7 D23A,K24G

p=0.0208
;
p<0.0001
= p<0.0001
n=32 p=0.0009 n=9
° n=12 N
p=0.0001 -
© n=12
-
g [
A ]
n=13 n=5 n=3 n=4
o & oh &
+ —_— —_— —_—

C57BL/6N T7D23A,K24G T7D22A K24G Ctsbh-KO

Inflammatory cell infiltration

04

cerulein

p<0.0001 p=0.0320
n=32 n=12
° p=0.0020 n p<0.0001
n=12 n=9
° A P
A
AlA %
*
A
A
n=13 o n=5 AA n=4
2 >
—T L T L
+ -+ -+ -+

C57BL/6N T7D23A,K24G T7D22A,K24G Ctsbh-KO

p<0.0001
n=32 n=12
n=12
124 [ ) N n
[ )
104
p=0.0077
n n=9
84 é *
g B
% 64
o
S
g
n=3
24 |
n=13 nes A/ n=4
04 A7 oo fo:colg 2
— — — —
cerulein + B - -

C57BL/6N T7D23A,K24G T7D22A,K24G Ctsb-KO



Mechanisms of acute and chronic pancreatitis 07/21/22

Therapeutic approaches
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Therapeutic approaches

PRSS1
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