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BRI BE EW KT mY FRA KA EKE
(b 2 B 2 I R A T IR B B B L AN RY, L3 201112;
2 IREAT I K I 2 B I R A GRS B AL A RE, IR 200127)

WE &g -4 (vascular smooth muscle cell, VSMC)#) 3% % 5 2 Bk s AR AR AL 049 & A4 F
B FE N KRIR, ARBR A 3 AR P 3V BRI AR R BT A4 B (peptidyl-proplyl isomerase,
Pin)EAXE @i Limit kX, AHRAT @Ak 5B T, K, 5B Ak, Pinl £VSMC
R P ¥ VER LA RS, ZARIER &GP T FRIESRE T ARSI VSMCF
Pinl & & /K-F F #(P<0.05), Fl B, p53. p21. Gadd45arh Zp6544 & & K3 hn(P<0.05). 4B-¥
FUAE Fr B 4 & RE T, SHARBARARAL I VSMCR £33 hn. IR sm N5 69 Pin1iE &34 FifpsS3. p2l.
Gadd45arA Bp65t & ik, R4 R A, PinlA-FH9VSMCR ER 525 R F AL R, #F
Pinl £ VSMCX %A ALh] F 69 X4 E F. BB, AR T A48 T — /B 42 3h Bk B AR AR AL )R 22
A2 e F e,

KRR RO EE  A I SRR, ST L4E M, 2

The Role of Pinl in the Atherosclerosis and Senescence of
Vascular Smooth Muscle Cell

Liang Wei'*, Lii Lei*, Wang Peng', Zhang Xue', Yuan Kai', Li Maoran', Zhang Jiwei', Meng Qiurong'
(‘Department of Vascular Surgery, South Campus, Ren Ji Hospital, School of Medicine, Shanghai Jiao Tong University,
Shanghai 201112, China; *Department of Vascular Surgery, Ren Ji Hospital, School of Medicine,

Shanghai Jiao Tong University, Shanghai 200127, China)

Abstract The senescence of vascular smooth muscle cell (VSMC) is greatly related to the pathologic pro-
gression of atherosclerosis. However, little is known about the mechanisms behind. Peptidyl-proplyl isomerase (Pinl)
is prevalently overexpressed in human cancers. It is implicated to regulate the growth and apoptosis of cell. Thus
far, no role of Pinl has been described in modulating the senescence of VSMC. The method of Western blot was
used to confirm the protein level of Pinl decreased in human atherosclerotic VSMC (P<0.05). The expressions
of proteins such as p53, p21, growth arrest and DNA-damage-inducible protein 45-alpha (Gadd45a), p65 were
significantly up-regulated (P<0.05). Meanwhile, the method of B-galactosidase staining was used to confirm
that the senescence of atherosclerotic VSMC was more serious than normal VSMC. Adenoviral-mediating Pinl
overexpression led to down-regulation of 53, p21, Gadd45a, p65. These findings indicated that the senescence of
VSMC mediated by Pinl was an integrated response to diverse signals. Our study may provide a novel target for
regulation and control of atherosclerosis.
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FHBY, I P38 LA g (vascular smooth muscle cell,
VSMO)E J9 I BE f 8 16 ]G 40 i, ZE 3Bk ok
B A, 0 L AR R 0 A

JoR 5 P R S5 M4 ¥ (peptidyl-proplyl isomerase,
Pinl) & ME— REAIRR E IR BR AN 22 2R/ 77 = Rt I Ik
PR A A B, Be 5 TR A A R AR AR, AR
TR R B B D RE VA Y 1S S AR SHLEL. AL
iR P A ], AR S — R A () AR B R BRI DL R
RIEAEFHCT, Pinl K¥ESFiH SR DR, e hg 45
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I A 8 3t 7 A P ™ L ) Jok O R A RR 3 (8 53~83
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1.2 k5
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Pin1) Az % F& ) B9 5 (Ad-LacZ) W B i 75 2L 2%
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1.3 4HpEEE S+
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VSMCHI 20 2305 J L AT 55 7%, K5 7% TDMEM5E 4
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R [ E 0 S 56 AR 4 H A 10 b 7 ROk s
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2 #R 2.2 FEBNRKGRFERE LAY VSMCH ZRARZE E 1N
2.1 AREHBKHRHEBE LR LTAVSMCHPinl & ZHTHIRF AR, L B A0 2 B e T
BT Sk PERE AL . DRI, FRATTHRI I SA-B-Gal e (o KA

BT BBk BCEHE T AR R4 B B A i
JEFIAME, FRAVRE TR 1R B N ARSIk FERE AL 1
B K B 1E % BB Bk I VSMC(2~34%). it & [ B
Ay HT R B, 5 1EH VSMCHI EL, B Rk sk B 1k )

N2 P s AR A5 A 9 A2 A I 3 1L ZH 23 VSMIC I 3
ERERL . BATE R, ZkFEAE AL I VSMCHISA-
B-Gal e o % O 240 ffd b (5 S in (B2 ARTIEI2B) » R L,
BNk FERE AL T VSMCHTPinl 35 1) T 1 5 40 il %2

VSMC Pinl & H R L T FH(E1AFE1B). ZREFEMIG A 5%
(A) (B) 065
AS CON g 05
i [ —— =
- 5203
B=eY
2502
. r SE
B-actin - 4 E & 0.(1)

CON AS
A: Pinl £ NARZ KOS FERE L T VSMC(AS) H1 RIIE 5 VSMC(CON) A R 2 5 BN, B-WLANEE AR A A 2 B AT TR B 37 A R B FRARN D'
L. Bk A 3SR, RO A HEERRESE, *P<0.05, 5IEF A AL,
A: Western blot of Pinl in human atherosclerotic VSMC (AS) and normal VSMC (CON). B-actin serves as an internal reference. B: bar graph shows
the relative optical density values of the Western blot. Data from three independent experiments were expressed as mean=S.D., *P<0.05 compared to
control group.

El1 Pinl7E A E S BRENBKE LR AERE L AIVSMC R B RIL

Fig.1 The expression of Pinl in human normal femoral artey tissue and atherosclerotic VSMC

(A)

B)

154

SA-B-Gal staining (%)
S

W

04

CON AS
AR ARSI REREAL I B0k (AS) AN IE 3 i 2 ik (CON) () VSMCAT SA-B-Gal e th, 7 )R=20 pm; B: BHPEGL 0 AR T 43 LT 4. SA-B-Gal
PR RAEF KRR AL ATV SMCH 4l i s SRR RN . A7 Badfa e 1 3R SL (¥ S0 9F HLARR bl 22, +P<0.05, 5 1EF 0 IRZE AR EE o
A: VSMC from human atherosclerotic femoral artery (AS) and normal femoral artery (CON) were stained for detection of SA-B-Gal, scale bars=20 um;
B: percentage count of positively stained cells. The SA-B-Gal method showed an increased degree of cellular senescence in atherosclerotic VSMC. All
data were from three independent experiments and expressed as mean+S.D., ¥*P<0.05 compared to control group.

E2 FEAFSPin1 3T VSMCRE RN
Fig.2 Effect of Pinl on VSMC senescence in vitro
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(A) AS CON

53 | D ———
p2i |
| —

Ad-lacZ
a— -

L .

| —
W

Ad-Pinl

Gadd45a

Gadd45b

o .. A - e
B-actin
— [ e 4
(B) 0.8 (C) o8
207 . B CON 207 @ Ad-lacZ
£ 0.6 0 As £ 06 O Ad-Pinl
< * 3
3 0.5 . 505
2 04 204
8 8
o 03 o 0.3
2 >
F 02 £ 02
& 0.1 2ol
0 0
p53 p21 Gadd45a Gadd45b p21  Gadd45a Gadd45b

A JEIA S FOR R SR FEREAL T VSMC R IE# ¥V SMCHY SR8 (i E1IE, FLE@%mifwﬁmé@s h Ad-LacZa{Ad-Pin 1 Je 1 Ef ik
SRREREALVSMCH) LAY 8 5 5 BN, B-HLEh SR A1E A Z M. B: AR IR 82 (0 FDEE AR B A . C R I 8 B B B O ARL N 2
Ml UK A3 MOLI KR, RoR NI HERRHEE, *P<0.05, 5CONMLLZ 5 Ad-LacZAf Lt

A: the left band represented a typical Western blot of VSMCs and normal VSMCs in atherosclerosis. The right band presented a typical Western blot of
atherosclerotic VSMC transfected with Ad-LacZ or Ad-Pinl for 48 h. B-actin served as an internal reference. B: bar graph showed the relative density
value of the Western blot. C: bar graph showed the relative density value of the Western blot. Data from three independent experiments, expressed as
mean=S.D., ¥*P<0.05 compared to CON or Ad-LacZ group.

&3 fEVSMCHPinl¥ip53. p21. Gadd45aF1Gadd45bHI1ER
Fig.3 Effect of Pinl on p53, p21, Gadd45a and Gadd45b in VSMC
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(A) .
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o 1 ]
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%= 091 % = 049
©n * v o
25 049 25
% 2 g‘ 3 0.3
2= 0.3 o
g 2 5 202
52 021 5 £
=g =E 01
g = 0.1 2
o o 04

0

Ad-lacZ

Ad-Pinl

CON AS
A FETIB T SEBLR R S KO AR R AL TV SMC B IE ' (K] VSMC B St R 2R 19 T V8, 47 320 ) 2% 117 4R (K92 2248 h Ad-LacZERAd-Pin1 #5431k
SEFEREAL VSMCIR S AL 10 2R (9 5R BIZE, B-ILE AR E/E AN SR B: I IR 8 1 5 Bz (AR 2 BE AR . C: A I 3R o 1 o B (R A 0
FEAE . B 8 3N () SE 5, FROR NI AR HEE, *P<0.05, L CONAH ELEL S Ad-LacZAH EL -
A: the left band presented a typical Western blot of VSMCs and normal VSMCs in atherosclerosis. The right band showed a typical Western blot of ath-
erosclerotic VSMC transfected with Ad-LacZ or Ad-Pinl for 48 hours. B-actin served as an internal reference. B: bar graph showed the relative density

value of the Western blot. C: bar graph showed the relative density value of the Western blot. Data from three independent experiments, expressed as
mean=S.D., *P<0.05 compared to CON or Ad-LacZ group.
El4 VSMCHPinlxtp65HI1EFH
Fig.4 Effect of Pinl on p65 in VSMC
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