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Fig.1 The indentification of VSMC
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Fig.3 The effect of PDGF-BB on VSMC cell cycle distribu-
tion examined by FCM

*P<0.05, 5 AL .

*P<0.05 vs control group.
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Fig.4 The effect of PDGF-BB in different time on the expression of phenotypic markers in VSMC
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Fig.5 The effect of PDGF-BB in different time on ubiquitination of SM22a
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Fig.6 The effect of PDGF-BB in different time on phosphorylation of SM22a
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Fig.7 The effect of PKC inhibitor and PD98059 on the expression of SM22a

*P<0.05, HA11HLE; "P<0.05, 5241241 .
*P<(.05 vs group 1; “P<0.05 vs group 2.

3 itig
PDGF 2 5 ik 6 26 1 44 7 Fiiek 5t o A 5 0L 1Ay
R4, MLNR . AN ATV SMC. IR B AR F 1

FEAN iz —. Hij, CAfPDGF-AA, PDGF-
BB. PDGF-AB. PDGF-CCHIPDGF-DDJ|, F 2% %!,
% 7 Al 5VSMCHE |- f[))PDGF % {4 (PDGF recep-



NS PDGF-BB T i IfiL & P8 AR & HISM2203% 1A AL

793

tor, PDGFR)%; &5, il i Ras/GTPi% 2 I i Raf/MEK/
ERK 22 24 J5L 3% 4k 5 [ P (mitogen-activated protein
kinase, MAPK)5 5 it %, 1/ 1 41 Jfa 1) A7 22 53 3407,
HEHAHAAERKE T GM@a . sk
PLA e i R A2 R A 2 V) 1)k &2, PDGF-
BB W]l o 00 £ 4% A 5 18 I 1T R YT Th A AR 1N
PR AR A FAH BLAE I OQ 3R, e 24 400 ) sl il A P
[FRIE . AW R Lo, PDGF-BBH] LLINIE 41 i
JA A Gy/G I HEANSHA, 15 FVSMCHI A . o T W
5XPDGF-BBX| VSMCH 1 3 Ak 1) 52 1), A% 515645
T HEFEAH OCH FIPCNA, 73 A0 AH G 8 1 SM22a. 5 SM
o-actinff R I LA L. 45 1 BoR, fEPDGF-BBHi
FPIVSMCH, PCNABS N, 40 Ji 14 585 B, SM22a il
SM o-actin[EAI%, 2 BI04 2204k, VSMCE Y
B & PRI AR A 4 i J 3 93 B 25 RAH — 3

SM220/ 434k TV SMCHF 53 R 1k 1 —Fl /N o3 1
A, % A RIETE T 5 VSMCER LR A% D)
FHOG. AR TR B, SM220 2 A #I1HIVSMC
& T80l VAT 445 28 2 A S s 2R R A <61 50 ko A A 4
AR BEYTE S /R T 208 2 14
BURANRE IR, VSMC K A 3 B4R PO 25 431k,
% R 1) — A E RS L SM2207K T 1 P [
iK', PDGF4% 22 24 [5G P AN 155 33X 28 03 A b 75
SE R R IR BRAR, 10 HLE AT 82t s e AT iz 3%
LB AP, Chen®5MHRIE, L35 3 mT i 5 /0 10 AH
7 Al FKriippel # A ¥ (Kriippel-like factor, KLF)4 ]
17 E AR, HETATKLEFAE 35 A, 5 A W5
UESE, CHIPAE K92 2% B, it S myocardinf B
YEH, 361 3 3 )5 35 12 40 B, #iilmyocardini
FIVSMCr e, ARuF5¢ k& L, PDGF-BBH] 5 3
SM220i72 ZALAKT I T i R B A ke . s S piie
I3 M4 R 2R, PDGF-BBYE ] T-VSMC 12 h, SM22a
(2 ZZ AN K T B35 180 v, 24 hik 31 6, 48 hisf A5 4
FRER 7K. R PDGF-BB T iISM220K 1A L
2 — AT RE S H T SM22aiz Z AV AR IR .

i N B T F A R SR A M
Xz —, ZRAMAME 5 M . EAR 245 DL
X R AT R B R . R 2
P 1 % B I 1) 468 PR A o] DA IS A £ 1 O TR 48
FER AR AR R, AR5 B, PDGF-
BBAE ] T-VSMC 3 h, SM22a ] i i ¥, 7K T~ fi 3 14
i, 6 hiks B 506, 24 hi A AEFF AR K. 3R

PDGF-BB1; \7: SM220ififf [ 14, 7K ~F- T i 22 B 1~ 3068
12 EA AT IR R0, SM220u 3 TR 4k T g s Ly
FALBREAR . FRATE S AL Wk I, SM220& —Fh N
Y5 MERas i DX 17, 3 L S5 RasAH B AE 1M 490 I Ras
SEAEFNOERaL-1, FHITERK /245 5 215 5, 1
T BELY#E 48 A J S 3E 72, #3|PDGF-BBi% 3 (1) VSMC
W5, AERFVSMCH AR 2 2L 1R A8 PER Y T3 41 43
BT 7R, SM22a 245 — ANPRCHE IR 6 A7 55, (S/T-X-R/
K)Ser181M, A5 45 45 H i 7%, ERK1/2HMIPKCIFE P
5 AN JS, PDGF-BBAE ESM22aiz 3 4 B i 1)
YEFE 2K, A a] AHEDN, PDGF-BBIE i i#75 ERK-
PKCAZ 530 %, {EdESM22007 AL MR . 25 b FTiR,
EVSMCsH', PDGF-BB #7310 ERK A5 51 126,
fit HEPKCH R fh.SM220, 1E 1T & A2 72 35 46 6 1) &
F 5T B i, T B A S M2 2 1 25 H:, HE 1T 5% i
VSMCE R #44k,,

S 3L #k (References)

1 Shimoyama T, Hiraoka S, Takemoto M, Koshizaka M, Tokuyama
H, Tokuyama T, et al. CCN3 inhibits neointimal hyperplasia
through modulation of smooth muscle cell growth and migration.
Arterioscler Thromb Vasc Biol 2010; 30(4): 675-82.

2 Sun SG, Zheng B, Han M, Fang XM, Li HX, Miao SB, et al.
miR-146a and Kriippel-like factor 4 form a feedback loop to par-
ticipate in vascular smooth muscle cell proliferation. EMBO Rep
2011; 12(1): 56-62.

3 Owens GK, Kumar MS, Wamhoff BR. Molecular regulation of
vascular smooth muscle cell differentiation in development and
disease. Physiol Rev 2004; 84(3): 767-801.

4 Dong LH, Wen JK, Liu G, McNutt MA, Miao SB, Gao R, ef al.
Blockade of the Ras-extracellular signal-regulated kinase 1/2
pathway is involved in smooth muscle 22a-mediated suppression
of vascular smooth muscle cell proliferation and neointima hy-
perplasia. Arterioscler Thromb Vasc Biol 2010; 30(4): 683-91.

5 Boucher P, Gotthardt M, Li WP, Anderson RG, Herz J. LRP:
Role in vascular wall integrity and protection from atherosclero-
sis. Science 2003; 300(5617): 329-32.

6 Okano J, Nagahara T, Matsumoto K, Murawaki Y. Caffeine
inhibits the proliferation of liver cancer cells and activates the
MEK/ERK/EGFR signaling pathway. Basic Clin Pharmacol
Toxicol 2008; 102(6): 543-51.

7 Nakata S, Fujita N, Kitagawa Y, Okamoto R, Ogita H, Takai Y.
Regulation of platelet-derived growth factor receptor activation
by afadin through SHP-2: Implications for cellular morphology. J
Biol Chem 2007; 282(52): 37815-25.

8 Doanes AM, Irani K, Goldschmidt-Clermont PJ, Finkel T. A
requirement for racl in the PDGF-stimulated migration of fibro-
blasts and vascular smooth cells. Biochem Mol Biol Int 1998;
45(2): 279-87.

9 Inoue K, Cynshi O, Kawabe Y, Nakamura M, Miyauchi K,
Kimura T, et al. Effect of BO-653 and probucol on c-MYC and



794 IR -

PDGF-A messenger RNA of the iliac artery after balloon denuda- presses myocardin-induced smooth muscle cell differentiation
tion in cholesterol-fed rabbits. Atherosclerosis 2002; 161(2): 353- via ubiquitin-mediated proteasomal degradation. Mol Cell Biol
63. 2009; 29(9): 2398-408.

10 Feil S, Hofmann F, Feil R. SM220 modulates vascular smooth 13 WAL, EEE A, dakbE, w5 ME. SM22od I ERFE R 15 S 10
muscle cell phenotype during atherogenesis. Circ Res 2004; B HE BT R T 4t i AR 42 2% 24 4 (Mliao Suibing, Dong Li-
94(7): 863-5. hua, Wen Jinkun, Han Mei. SM22a inhibits neointimal hyperpla-

11 Chen ZY, Wang X, Zhou Y, Offner G, Tseng CC. Destabilization sia after balloon injury in rat. Chinese Journal of Cell Biology)
of Kriippel-like factor 4 protein in response to serum stimulation 2010; 32(4): 541-5.
involves the ubiquitin-proteasome pathway. Cancer Res 2005; 14 Fu Y, Liu HW, Forsythe SM, Kogut P, McConville JF, Halayko
65(22): 10394-400. Al, et al. Mutagenesis analysis of human SM22: Characterization

12 Xie P, Fan Y, Zhang H, Zhang Y, She M, Gu D, et al. CHIP re- of actin binding. J Appl Physiol 2000; 89(5): 1985-90.

Mechanism of PDGF-BB Down-regulating SM220 Expression in Vascular
Smooth Muscle Cells

Dong Lihua, Shu Yanan, Xue Zhenying, Han Mei*
(Department of Biochemistry and Molecular Biology, Institute of Basic Medicine, Key Laboratory for Medical Biotechnology
of Hebei Province, Key Laboratory of Neural and Vascular Biology, Ministry of Education, Hebei Medical University,
Shijiazhuang 050017, China)

Abstract Vascular smooth muscle cell (VSMC) phenotypic modulation is considered to be key event in
the development of vascular proliferative disorders. Platelet-derived growth factor (PDGF)-BB inhibits the expres-
sion of differentiation marker genes and promotes their degradation. Here, the phosphorylation and ubiquitination
of smooth muscle 22 alpha (SM22a) stimulated by PDGF-BB was identified by Western blot analysis and coimmu-
noprecipitation analysis. The results showed PDGF-BB induced the proliferation of VSMCs. PDGF-BB increased
the expression of PCNA, and reduced the levels of SM a-actin and SM22a. PDGF-BB increased the expression of
phosphorylated and ubiquitinated SM22a, and the raise of phosphorylated level was earlier than the effect to ubig-
uitination. Moreover, after the ERK and PKC activity were inhibited, the SM22a phosphorylation and destabiliza-
tion stimulating by PDGF-BB was disappeared. Collectively, these results indicate that destabilization of SM22a
following PDGF-BB is mediated, at least in part, through ERK-PKC-depended pathway.

Key words vascular smooth muscle cells; phenotypic modulation; smooth muscle 22 alpha; ubiquitination
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