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Regulatory mechanism of vascular smooth muscle cell phenotype switch in aortic disease: an update

AN Zhao, XU Zhi-yun*
Department of Cardiothoracic Surgery, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Aortic disease(AD) consists of a series of life-threatening diseases caused by aortic wall lesions. Up to now
little has been known about the etiology of non-hereditary AD. Vascular smooth muscle cellsC(VSMC) are the major components
of the medial aortic wall and can toggle between a contractile phenotype and a synthetic phenotype. The excessive transformation
of VSMC from contractile state to synthetic state plays an important role in the development and progression of AD. Although
there are many researches on the regulation of VSMS phenotype switch, how these regulatory pathways operate harmoniously

and the what relationship between them remain to be elucidated. Here in this paper we reviewed the existing regulatory

mechanisms of VSMC phenotype switch.
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LI K VSMC $iit el /b [w] Fsf e i 4 28 1] 5 1
AU 25 A0 5 i 0 0 I i 5 ik o 46 J 2R 1 il 2
(matrix metalloproteinase-2, MMP2) , 5 2 JIiX J5i UL
TS 41 i A1 5 1 T R . e 4 3 30 AD k.
Blunder %7 & #, & 3l ik B 1 )22 VSMC 35 2> &%
ECM #y 5 i 5 sh kR A A OG . X SEpFFE 4R
VSMC HRIER S AD #) kA & R UIR %

2 VSMC FREELHLE

2.1 2%EF@E%AL VSMC AR H#4RE
/INMR A5 A AT (platelet-derived growth factor,
PDGE) 0 fig iff VSMC py Y4 58 i) & s T 5 10 1)
VAEAE I NG5 BE 23k PDGE R =32 (KR4I
{254 1 A7 RE AZ 451 e I S B 0 R LRk ] B
F LAY, PDGF 5k, K BATT ipi 4k
ERIE T A B85 B 84 s, 635 PDGE-AA,
PDGF-BB.PDGF-AB, #1584 M , 1 K 550 30 ik
thilivE PDGF A2 #F VSMC 1T 8 14 5 71 ) 4 7 250
4™ . PDGF 0] L4l #7% VSMC ) PDGF %
A, ET S PISK-Akt i #% . ERK {5 5 i % { #F
VSMC [ B 6 AL . Ishigaki %M 78 14k 51 41 fg
W5 HER , PDGF w2 i VSMC e e L ) 5 1%
RIFEAL . Owens S R TE 76 /)N BT g i AR A
K3 PDGF mRNA &3k 7K F-800f B 2 4%, 3F B
X2 AR MR IE R T 2% .

7 4 K A1 (epidermal growth factor, EGF)
A 3E AR F VSMC Hy i 45 78 ) A R 5 4T
VSMC £ i /3 fi EGF 5% {& (epidermal growth
factor receptor, EGFR) 3 1] 43 EGF'', EGF 5
EGFR 455 )5 . EGFR KA G AL L — FAK .
1 EGFR JifiJ5T 4 1% 22 BRI B 45 10 55, & A B B B IR
B, Tgura 2N RIE  EGF 78 K B 3h ik i & %7
BRYERT 2 h 5 IR AT EFORES T IR 12 5L
F. VSMC o EGFR (1) 5 5 8 B2 1k /] 305 2 2%
$H66 o 0 T8 1 A I £ 35 PISK-Ake 3 i MAPK
PN JAK-STAT 3 f§H 3k S5 5 (14 4076 v]
fifi VSMC [a] £ sl B A LR 5 73 Wb iR fig 14
W58, Fiebeler %51 7 38, & Il /& BF VSMC
EGFR B G2k T VSMC ) A B 1k
St AKCE 2 — 25 T 1 s RS2 AD i E S

Notch # % 2 5 8 T VSMC & B # {k,
Notch Z {44 Ji] 6 41 e 48 it 15 2% 17 19 Notch B4
5 @ CBF-1/RBP-Jic ##15 FR 489 F g 12
POE IE PHLH 5% 5% H -, o i i 42 VSMC Al

Ak, Notch il X} VSMC 2 B 5 3N
XL Noteh 38 #9#0E J5 Noteh 52 414 g P9 &8
Ayl E B S T « SMA BB 31 7328 IR i
A S GERE VSMC 1yl 8, [l i 9 80E 1 T
fif PHLH %5 H7id i B KLF4 3o LR &
KA IR AR AE T S K P ] o SMA 3£ 35 I 12
VSMC [l & AL

EUFSEFE LA K ¥ Bl (transforming growth
factor-B1, TGF-BD) A 4k VSMC it 3R A, 74K
Sb TGF-B1 n] #1 4§ dy IfiL 7 . PDGF ., EGF 4§ 5] & 19
VSMC R BYHE AL 5 73 254 E IR 3 o SMA | SM-
MHC,SM22q %5 045 ) VSMC #7359 #3571
TGE-p1 5 AD By KA IR AT W5 R BIAE R R
R F Bk A EE 2 TGF-1 & 1 T R [w] i
PEBE VSMC i 45 B b 7 9 %6 35 T BE 5 Kimura
UGB E /N TAD BEAS b 58 31 % 4= TAD
AN TGEF-R1 @ g% 5 5 8 Smad2 £
KRR [FE VSMC & B 3 1 2 ECM
U Bl RBE b R s IR R R | 2 S

HIES KA H 4(bone morphogenetic protein
4, BMPA) i ] 5a o F O WUEE 1A DG B s P 7
(myocd-related transcription factor, MRTF) g1 T
P8 KLF4 4k 5 VSMC Ry ik 45 % B, Chateriji
FURIE CD138 2 54k R VSMC 14 27, i
Y CD138 [/ VSMC I 45 B AR 2 1) o SMASE
KR E TR, o AN TE 5 A R T 3 e, HOA
CD138 il i 344 % awd3 5 avds ImAR4ERF T VSMC
SlveEZiin
2.2 ECM % % & 4 25 VSMC % # A
&  ECM Wil il 8 4 50 10 2 & (5 il
FEZ 5 40 M T RE VA 45 2 B & R B ATl P3s-
MAKP {5 53 fg 4 5 VSMC 1) i 45 26 Y, 11 £F 1%
FEH A ERK-MAKP {55 38 g% {2 #F VSMC 1]
B IERAEA . Qin B HRIE  JZOR R ATl
VSMC W45 BIbR 59 SM220 553635 L I B ] fif
VSMC s 8 il 5 4k . Arcuced %50 4
ECM dvi# S A4 W11 AL B 3 (superoxide dismutase 3,
SOD3) 5 Akt 5 5 FEAR T S 40 M S = 9 19 B
1/2 (extracellular signal regulated kinase 1/2,
Erkl/2) B R b T . MMP9 & i 7+ 5, i & F 3%
VSMC 1= 5t 2 B 5 IR 1 2820 - 3l ko A=
. Blunder 27 2 38 , IV 74 i J o] 42 #F VSMC i
AETIAREPIAN o SMA  SM-MHC 3k, 17 1 5 i i
Wi s VCAM-1 LV st 5~ NFAT 254
i VSMC [ i B4k .



+ 994 -

WKW 2016 428 H.55 37 %
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Nkx2. 5 4%, 3+ H miR-143/145 (1) & &3k v 4k 45
VSMC iy Wi 45 2 8L, 4 il VSMC [a] 5 5 B 73 1k
Davis-Dusenbery 2 47 i , TGF-B il 1% 5 BMP4
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