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MURC/Cavin-4 deficiency exacerbates abdominal aortic aneurysm

Miyagawa, Kotaro
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We showed the role of MURC (muscle-restricted coiled-coil protein)/Cavin-4 in
vascular smooth muscle cells (VSMCs) and AAA development. Wild-type and MURC knockout (MURC-/-) mice were
subjected to periaortic application of CaCl2 to induce AAA. Six weeks after CaCl2 treatment, internal and
external aortic diameters were significantly increased in MURC-/- AAA compared with WT AAA, which was
accompanied by increased fibrosis in the tunica media_of MURC-/- AAA. JINK and matrix metalloproteinase-2
activities were increased in MURC /  AAA compared with WT AAA. TNFa -induced JNK activation was
enhanced in MURC-knockdown VSMCs compared with control VSMCs. Furthermore, WT, MURC-/-, apolipoprotein
E-/- (ApoE-/-), and MURC and ApoE double-knockout (MURC-/-ApoE-/-) mice were subjected to angiotensin Il
infusion. Four weeks after angiotensin Il infusion, the internal aortic diameter was significantly
increased in MURC-/-ApoE-/- mice compared with ApoE-/- mice and MURC-/- mice.




@ 65 6 9%
55
10
MMP-9  MMP-2
TNF-a IL-1B  IL-6 INF-y

JINK

@ 50-100nm

caveolin

caveolin cavin family
(PTRF/cavin-1 SDPR/cavin-2 SRBC/cavin-3)

MURC MURC

MURC  cavin family

©)
caveolin-1
Rho/ROCK
MURC
caveolin-1
MURC

MURC

MURC

knockdown caveolin-1

MURC

MURC

MURC

(&Y) MURC knockout (MURC-/-)

CaCl2
6
ApoE knockout (ApoE-/-)
MURC  ApoE
(MURC-/-ApoE-/-)
24
4

@

hematoxylin and eosin(HE)
Elastica van Gieson(EVG)
Masson’ s trichrome(MTC)

elastin degradation

grading 4
®

pIJNK JINK GAPDH  Western
blot
Gelatin zymography Matrix
metal loproteinase-2(MMP-2)
O) (VSMC)

MURC

overexpression  MURC knockdown



VSMC VSMC  TNFa

Western blot

zymography
(DWild-type (WT) MURC-
0.5M CaCl2
sham
CaCl2
MURC-/- CaCl2
WT

sham Caclz

N
3

EZ.O
é 1.5
) é 1.0
= w
0
@
EVG MTC HE
CaCl2
MURC-/-
WT
C 3
MURC-/- CaCl2
4
CaCl2

Gelatin

/-

CaCl2
6
MURC-/-

sham CaCl,

Il MURC~

*k

*%

sham CaCl,

MTC

CaCl2

EVG

EVG

MURC-/-

cacl,

Elastin degradation grade

o N & o

sham  CaCl,

*&

sham  CacCl,

( 4) Elastin degradation grading

Wt MURC-/-
CaCl2 5 6
2 Western blot
JINK Zelatin zymography MMP-9
MMP-2 CaCl2
sham 5 6 JINK
MURC-/-
CaCl2 5
WT JINK
6 JINK
( 5 MMP-9  MMP-2
MURC-/-
5 MMP-2 (
6)
MURC JNK MMP-2
5days 6 weeks

sham cacl,
WTMURC-- WT_MURC--

pJINK : ==50kD  pJNK
——
INK| 2 =—s50kD  JNK
fakad
3.0 N 2.
2.5 o =
o o
':"3 20 § 1
515 Owr g
£, il B MURc- £,
k-] b -]
;e 2
05 0
0
sham CaCl,

o

n

sham cacl,
WT MURC--WT MURC-~
o e = 50kD

—
- l == 50kD
)

%

5 —

oy wk

o

(L

o

sham CaCl,



5 days (MMP-9)
o
R 5

5 days (MMP-2

)

N
o

w

Owr Owr

Fold increase
- o N
N

Fold increase

Il MURC+ Il MURC+
05 1
0 0
sham CacCl, sham Cacl,
6 weeks (MMP-9 6 weeks (MMP-2
25 = 4
b 2 3
g g3
215 Owr 2 Owr
§ 1 B MURC— E 2 B MURC--
05 1
° h cacl ° h cacl
( 6) MMP-9 MMP-2
(4)MURC knockdown VSMC
JINK MMP VSMC
TNFa JNK
TNF MURC knockdown
VSMC Control JINK
( 7) MMP-2 TNFat

MURC-knockdown
VSMC Control

TNFa
MURC knockdown VSMC Control
MMP-9 ( 8
TNFa (ng/ml) 0 100

Luc shRNA + - + =
MURC shRNA = + = 4

pJINK - |—50kD
- e
JNK | SR TS !. 50kD
*%
3 0 - *%
o 2.5 1 *k
w
© 2.0 -
S 4k [ Luc shRNA
=0 Il MURC shRNA
T 1.0 4
o
% 0.5 -
0 ad
0 100
TNFa (ng/ml)
( 7) INK

TNFa (100 ng/ml) Oh 05h 24h

LucshRNA + = + = + =
MURC shRNA = + = + = +

_, proMMP-9
— MMP-9
™ proMMP-2

™ MMP-2

MMP-2 MMP-9 =

[J Luc shRNA T
501 Bl MURC shRNA 25 %
@ 4.0 g 20 =
g 3.0 § 15
£ 20 £ 10
S 10 g 3
0 0
TNFa 0 0.5 24 (h) TNFa 0 0.5 24 (h)
( 8) MwpP
(5)24 WT MURC-/-
ApoE-/- MURC-/-ApoE-/-
4
ApoE-/-
ApoE-/-
MURC-/-ApoE-/-
MURC-/-
WT
ApoE-/- MURC-/-
MURC-/-ApoE-/-
ApOE-/-
«c 9
1-5- **’; Fek
—1.41 *
£ 1.2
g 1.0 Oowr
£ 0.8 B MURC--
T 0.61 ] ApoE--
£ o = MURC--ApoE--
< 0.2
0 sham Angll
«c 9
(6)VvSMC
JNK
MURC knockdown VSMC
Control JNK
)
JNK
JNK MMP
CaCl2

JNK - MMP



MURC-/- CaCl2
WT 5
JNK MMP-2
6 JNK MMP-2
MURC

ApOE-/- MURC

MURC

MURC

JINK MMP

MURC
in vitro
MURC knockdown

VSMC JINK
TNFa
JNK MURC knockdown

MMP-9

MURC knockdown

TNFa

TNFa
VSMC

MURC TNFa
JINK-MMP-9
MMP-9

MURC  JNK

MMP-9

MURC

Kotaro Miyagawa MURC/Cavin-4
aggravates aortic aneurysm with JNK
overactivation in vascular smooth
muscle cells American  Heart
Association Scientific Sessions 2014
2014 11 18 Chicago(USA)
Kotaro Miyagawa Genetic Deletion of

MURC/Cavin-4 Aggravates Abdominal
Aortic Aneurysm 78

2014 3 23

( )

Kotaro Miyagawa Genetic Deletion of

o

MURC/Cavin-4 Aggravates Abdominal
Aortic Aneurysm merican Heart
Association Scientific Sessions 2013
2013 11 20 Dallas(USA)
MURC/Cavin-4 has a
protective role in the progression of
abdominal aortic aneurysm 21
2013 9

28 ( )

MIYAGAWA, Kotaro



