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ROCKI/I 7L K EF B 1 FSHIE SRk &AL
KB PRIIER

EAL, O, KA, ARTF, KA, EE, TR, BE, KKK

(PEARMAET MERKXRXEER S, 3k KX 430070 )

W E B %iF ROCKI/I FERAL A KT B1 (TGF-B 1) B A FFKCE AT (HA-VSMC ) #
HAL T ER .
Fik: # HA-VSMC 435155 4% ROCKI Fil ROCKIT A siRNA J& 2¢ 6 i Sl MR Sk e i i, I FH Western
blot 77 ¥E 46 I A [7] 40 B i) HA-VSMC ( ROCKI siRNA %474 . ROCKII siRNA #5344 +TGF-B 1. ROCKI
siRNA % % +TGF-B 1, ROCKII siRNA % % +TGF-B 1) 1 ROCKI F1 ROCKII & [ 1 26 ik 4> %I H
Western blot Al RT-PCR 77 46 A [R) 4L #E 59 HA-VSMC ( +TGF-B 1, ROCKI siRNA #£4t +TGF-B 1.,
ROCKII siRNA # 4 +TGF-B 1. ROCK FERERPEMI M 7] Y-27632 Wikb#E +TGF- B 1) 1 4f i i 45 3= 74
bR o - FHWEIER ( «-SMA) | FEAL22a (SM22« ) SEMEMREYEHES (OPN)
HAE 5 mRNA RKik, BRI HA-VSMC A28 FHXTIE
R YO MEL S Western blot £ I F WA PRl siRNA Y RLINHEYL; TGF-B 1 A5, HA-VSMC
ROCKI #& 1 &L BT+ (P<0.05) , {H ROCKII & (1 #&i5 TH W41k (P>0.05) , ROCKI siRNA #%
YeJ5 TGF-B 1 F 3 ROCKT AE B Bam ( P<0.05) . S5 M4l HA-VSMC L%, TGF-B 1 &b
FRJG A9 HA-VSMC 1 o -SMA ., SM22 « AYZE FI AT mRNA 50 B FEAC, 1 OPN 2 15 mRNA iAW
Bk (¥ P<0.05) , ROCKI siRNA #EYLal Y-27632 Wb )5, TGF-B 1 B FRVEM I Bk (1
P<0.05) , ROCKII siRNA ¥ Y%} TGF- B 1 19 iR VEFH X FEH B2 (#4 P>0.05) .
51%: TGF-B 1 Al S HA-VSMC Wi &8 1] & iR R A4k, ROCKIT Rk iy Fh i vl BETE X —#4 1k
e AR

X §iA WU, P, mAFs sk, JeZ; rho MGG ; ROCKI/IL; A
HFESES: R654.3

Effects of ROCKI/Il on phenotype switch in aortic vascular smooth
muscle cells induced by TGF-f1
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Abstract Objective: To investigate the actions of ROCKI/II in phenotypic transformation of human aortic vascular
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Key words

smooth muscle cells (HA-VSMCs) induced by transforming growth factor 1 (TGF-B1).

Methods: HA-VSMCs were respectively transfected with ROCKI and ROCKII, and the transfection results
were observed by fluorescence microscope. The ROCKI and ROCKII protein expressions in HA-VSMCs
with different treatments (ROCKI siRNA transfection, ROCKII siRNA transfection, +TGF-1, ROCKI
siRNAtransfection+TGF-B1, and ROCKII siRNAtransfection+TGF-B1) were determined by Western blot
analysis. The protein and mRNA expressions of the contractile phenotype maker a-smooth muscle actin (a-SMA)
and smooth muscle 22a (SM22a) and synthetic phenotype marker osteopontin (OPN) in HA-VSMCs with
different treatments (+TGF-B1, ROCKI siRNA transfection+TGF-B1, ROCKII siRNA transfection+TGF-B1,
and pretreatment of ROCK non-specificity Y-27632+TGF-B1) were determined by Western blot analysis and RT-
PCR method, respectively. Untreated HA-VSMCs were used as blank control.

Results: Both siRNAs were successfully transfected as evidenced by fluorescence observation and Western
blot analysis. In HA-VSMCs after TGF-f1 treatment, the ROCKI protein expression level was significantly up-
regulated (P<0.05), but the ROCKII protein expression level did not significantly change (P>0.05), while the
ROCKI increasing effect of TGF-B1 was significantly inhibited by ROCKI siRNA transfection (P<0.0S). In HA-
VSMCs after TGF-f1 treatment, the protein and mRNA expressions of a-SMA and SM22a were decreased and
those of OPN were increased significantly (all P<0.05), and these effects were significantly suppressed by ROCKI
siRNA transfection or Y-27632 pretreatment (all P<0.05), but were not affected by ROCKII siRNA transfection
(all P>0.05).

Conclusion: TGF-f1 can induce the transformation of HA-VSMCs from contractile phenotype to synthetic
phenotype, which may be associated with the up-regulation of ROCKI expression.

Muscle, Smooth, Vascular; Aneurysm, Dissecting; rho-Associated Kinases; Phenotype

CLC number: R654.3

A4 LARAE ( vascular smooth muscle cells, W, M EFEITROCKIFMROCKITR K ETGF- B 115
VSMC ) [HFRIFEALS F8lkJ)Z (aortic dissection, FHA-VSMCH:AL 1 B91E -
AD) W &AER BN KE" VSMC IR R 5
L5 VSMCHIFE T B % VIO, M VSMC K A& 1 #MR5FE
Wi i Y ) P Y e Ak S A I Y 3 BE OT S e
WA . AR ER, BAEERHEHFBRI 1.1 SRRk
(transforming growth factor g1, TGF-B1) A M. HA-VSMC ( ZEATCCAHA] ) » £
BRI F AN FESDIKVSMCHE TR, & K. TGF-B 1 ( EEPeprotechAH] ) 5 MiF il
A ER W 4 A ] A R Y 3R R R AR L i I S 5 A H (B R RH AR ) 5 BEEE-EDTA
FOPIER B R, TCF-B 1A HES A E sk VSMC (HEEMELGHEARGRAE ) ; DMEM & bR
(HA-VSMC) kAWM E51T%, HROCKIAERK %23 (HyClone ) ; PBS ( HiitEWELERA
STGF-B 1S HHA-VSMCsiT # Al GE A 4 i RAW) ; FHR-BHRBWE (100x ) (F
YEH, TROCKIFIROCKIIIEH X TGF-B 1% WHAEWEGH ARAMRAR ) ; TRIzol Reagent
FIHA-VSMCs3 58 3% J0 B W 52 ) o A S 56 F — (Invitrogen™ ) 5 =S WL . 5 HNEELL K ICK
A WEZROCKIFIROCKITIE R F X TCF- B 115 CBE (EH2 LR 2=H] ) 5 PrimeSceript™RT
FHA-VSMCY i B AR B o - F AL & B reagent Kit with gDNA EraserfISYBR® Premix
( smooth muscle «a-actin, o-SMA) . FiFil Ex Taq™ (TaKaRa) ; siRNA (J M 8i{E) ;
22 a (smooth muscle 22 a, SM22«a ) DA KA Y-27632 ( [ Selleck ) ; Opti-MEM I Reduced
BErEY T EA ( osteopontin, OPN) IR serum medium ( 2 Gibco ) ; Lipofectamine

© AR )T F 5 EANF AT http://pw.amegroups.com



1570 o E LA

U

926 %

2000 Transfection Reagent (%@Invitrogen) ;

GAPDH (ab37168) . a-SMA (ahl124964) .

SM22a (ab14106) L OPN (ab91655)

(abcam/Ad] ) ; HRP-Goat anti Rabbit ( 074-
1506) (KPL) ; GNM14170%ID-Hanks ( 7
EYELGHEARGRAR ) o EEULF: SCO6WE
BCO,ME M 5548 (SHEL LAB) ; SW-CJ-1FD
RS TAES (JRdE8) 5 IXS51TAME B 0 fEE
(OLYMPUS) ; TGL-16cBI AR E.0ML ( g%
RS ) 5 TGL-168 B .ol (W R
LA ) 5 IMS-2084 il kAL (H AT SR A
FRATE ) 3 RN B TC-XPRIPCRAY (AL 1 H
BHE ) StepOne™ Real-Time PCR Systemﬂ}'_’tﬁlﬁ
E = PCRAY ( Life technologies ) o

1.2 XWHE

1.21 @pa3Eik 1837 C. 5%C0, %64 TFH&
10%FBS (1) & B DMEM 5 3% 5L 1% 38 HA-VSMCs.

Wi fe B I 1100 I A FHE R RIB G W (& 1000
U/mL H & Z M 10 mg/mL 555 %K ) . HA-VSMC
IRk 85%~90% fl A B FH JBR Al 0 Ak 40 i, FH 200
THEOOT L, MR vk B, H BRAR BT A i
T K S S

1.2.2 siRNA #3 (1) FYeqi 1 d, [BREG I ik
RAML, MARNEPERRT IR, 8% 20 %
JER 2x107/mL, LAEEFL2 mL %0 % 6 fLiR. %%
YLt ZoR AN HIC A N 50%~60% o (2) 5 Y il 25
(siRNA GETEWRVEEE Jy 20 uM ) , AL EIT .

FH 190 pL Opti-MET JCIfL & K5 72 364 10 pl siRNA
Wi BE, BRRIRA) . i HHT 42 5 4] Lipofectamine
2000, B 20 puL Lipofectamine 2000 7£ 18 uL JG
ME TR P R, EREE S min, FAT2 L%
i B& 1Y siRNA Fl Lipofectamine 2000 {2 QSN N
400 pL) , BRRIES), ZRHE 20 min. 3) ¥
FL AR N Y 5 5RO R O AN % FBS B9 DMEM #5 57
B, Hdeqlm1.6 mL, S EHFM2 mL, 4) £
B YL R LRI A 400 pL Y, RS

(5) 37 CHi3%, %Yt 4~6 h )5, ML N & FBS
) DMEM K532 3%, 24 h )58 & W U5 T W28 i e
BMOR (gEut) , kB 48 hE, H
Western blot B Fh 5 JL J5 40 0 . T A 35 4 I 1) 4
MM TGF-B 1 (5 ng/mL) AbH L& HA-VSMC #

© WA )T i [ & F I F 2P H

4i TGF-B 1 (5 ng/mL) 4¥ 5 ROCKI A1 ROCKII
HEMRIA,
1.2.3 ROCKI # ROCKII * TGEF-B1 # ¥
# HA-VSMC & A 2 46 ¥ 40 M 4> i 5 4.
(1) 25 FIXF B4 (OF % 4 M 7E o8 4 15 9% L v 3 3
24 h) 5 (2 TGF-B1 4 (IEH MMAEE S ng/mL
TGF-B 1 BYE R FRHEPRFE 24 h) 5 (3) ROCKI
siRNA+TGF-B 1 4 ( # 4 ROCKI siRNA ¥ 4
Me7E %5 5 ng/mL TGF-B 1 B9 58 4 K 75 J& b 55 7
24 h) ; (4) ROCKII siRNA+TGF-B 1 4 ( %% Y
ROCKII siRNA J4HMI7E S 5 ng/mL TGF-B 1 #Y5E
SRR T REFRE 24 h) 5 (5) Y-27632+TGF-B 1 41
CIEH 400070 10 pmol/mL ROCK 3F 45 S 14 41 1 )
Y-27632 WALHE 1 h, ZJ5#udisRl, £ S ng/ml
TGF-B1 MR I PR R 24 h) o R LA
5 ZH 40 g N BB H AT Western blot F19¢ )6 &
PCR il o -SMA. SM22« . OPN 7 [ % 35 K °F
K mRNA RIERIKAKF, H£LWER 3K, KA
48 TIF 4% X & fr, AlphaEaseFC 3 F 2 #71 H
FRas i 2 BE1E
1.3 SZit=zFahE

45 B SPSSH A8 Ty 22 50 M1, AN [A) 20 22 1] g
TR N ANOVA SRR 2 07 2 3 0, $dis Ly
B bR (x+s) IR, P<O.0SHEFHG I

2 & =R

2.1 ROCKI #1 ROCKII i siRNA £ &R UK
¥ f5 ROCKI #1 ROCKIl EAMERIE
HA-VSMCH# Yt ROCKIFIROCKITHsiRNA 24 h

Ja o, ETENE WROE EE Je A R, BT AT LR

HHER I HA-VSMC (B 1) o Western bolth

MR YR, HA-VSMCH YL ROCKIFIROCKITHY

siRNA 48 hJ5, 40fiROCKIFIROCKIIH (%K F

NS R R B R AIR (39P<0.05) , TGF-B 1

Ab P AE B B T HA-VSMCH ROCKIH 1 2 K F

(P<0.05) , {HXFROCKIIHE M /K1 JC ] 2 5%

iy (P>0.05) , ROCKI siRNA¥ YL+ TGF- B 1407

(4 4 A TP ROCKIZR R KPR L TGF- B 14b 3

() 40 L B L FEAIE ( P<0.05) (K2) .
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B 1 REERERNERER ( x100)

Figure 1 Transfection results observed by fluorescence microscope (x100)

transfection

A: ROCKIsiRNA #£%%; B: ROCKII siRNA ;3

A: ROCKI siRNA transfection; B: ROCKII siRNA

0.800 0.800 7 P<0.05
P<0.05 T T
i i
& 0.600 T i ﬁEO.GOO
= P<0.05 =
Z 0.400 ;ﬂ = 0.400
- - — - T =
: | ROCK 1 § ; L I
pveticend < 0.200 ! < 02001
0000, - ool S 0 PO f0 D
; 1 2 4 5 6 1 2 3 4 5 6
B 2 Western bolt &34 /5 ROCKI/I B RIE s EXTIRL]; 2. ROCKIsiRNA #7444 ; 3. ROCKII siRNA 5444 ;

4: TGF-B141; 5: ROCKIsiRNA %%t +TGF- Bléﬁ 6: ROCKII siRNA #5%% +TGF-B 1 41

Figure 2 Western bolt detection for ROCKI/II protein expressions after transfection

1: Blank control group; 2: ROCKI siRNA

transfection group; 3: ROCKII siRNA transfection group; 4: TGF-B1 treatment group; 5: ROCKI siRNA transfection+TGF-p1
treatment group; 6: ROCKII siRNA transfection+TGF-1 treatment group

2.2 ROCKI #1 ROCKII 3¢ TGF-B 1 i 5§ By HA-

VSMC REUMREWE B RIEM N

o (Rt BA L, TGF-B 1AL VSMC
bR &S o -SMA . SM22 o & [ 35 & B W0
A AR VSMCIARE Y OPNE R B
#m (¥P<0.05) . 5TGF-B 141 %, ROCKI
siRNA+TGF-B 141 5Y-27632+TGF- B 1 £H Wi 4 &l
VSMCHFREY o -SMA ., SM22 o 5 H E ik T
Hom, MmARBVSMCHIREWOPNE HFRiL &
W/ (¥P<0.05) 3 5TCGF-B 14 %, ROCKII
siRNA+TGF-B 1AL U4 B VSMC Y bR 25 P
o -SMA . SM22 a FI{5 LR VSMC R bR &Y OPN T

EOEXREHYLHEES (HP>0.05) (F3) .

© MK A o E & S A EITH

2.3 ROCKI #1 ROCKII 3¢ TGF-B 1 5 & By HA-

VSMC REFREY mRNA RiEHIF M

Hax P Battbi, TCF-B 148k gs &
VSMCHIBR &4 o -SMA . SM22 o FymRNA & & 1
B, AR VSMCH PR EPOPNAI mRNA
w B (¥P<0.05) . 5TCGF-B 14lb%:,
ROCKI siRNA+TGF-B 141 5Y-27632+TGF- B 144
W45 T VSMCIIFREW o -SMA . SM22 o flmRNA
SEEBHm, MERMVSMCHIREWOPNE
mRNA 7 &8 B> (¥P<0.05) ; 5TGF-B 14
A, ROCKII siRNA+TGF- B 12 A4 A1 VSMC
FIFR Y o -SMA . SM22 o FlI & B VSMC Y #5 &
POPNIBmRNAF ®TITH B 25 (¥P>0.05)
(E4) .
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o -SMA

SM22

B 3 Western bolt #ill &4 «-SMA, SM22« K OPN EHRILE

YL 2 TGF-B 145 4: ROCKILsiRNA 4% +TGF-B 1 415 5: Y-27632+TGF-B 1 41
Figure 3 Western bolt analysis for protein expressions of a-SMA, SM22a and OPN in each group
treatment group; 3: ROCKI siRNA transfection+TGF-p1 treatment group; 4: ROCK II siRNA transfection+TGF-f1 treatment group;

5:Y-27632+TGF-P1 treatment group

B 4 RT-PCR#:ill& 40 «-SMA, SM22 % OPN mRNA & £

P<0.05 P<0.05

1: 25 HXTIR4H; 2. TGF-B14H; 3: ROCKI siRNA

1: Blank control group; 2: TGF-f1

P<0.05 P<0.05

1. 25PN HR4; 2. TGF-B141; 3: ROCKI siRNA 5% 7t +

TGF-B 1 41; 4: ROCKII siRNA 3¢ +TGF-B 1 41; 5: Y-27632+TGF-p 1 41

Figure 4 RT-PCR detection of mRNA expressions of a-SMA, SM22a and OPN in each group

1: Blank control group; 2: TGF-p1

treatment group; 3: ROCKI siRNA transfection+TGF-f1 treatment group; 4: ROCK II siRNA transfection+TGF-p1 treatment group;

5:Y-27632+TGF-p1 treatment group

3 it i’

ADRE QA E WA 2 EAE, JER IR H e
R, Z2RAETHERERHEY, TR, MG
HKOF W Bttt 2s R 13 m, BN AD Y & A 5%
BB MR, A CADMMIE IR, ADM R
W19 A8 LT 2 Bl bk B2 A B LA et AR AR T
ER AN, ADBFERVSMCIETE . THAE 141,
W45 RIVSMC AR EY) o -SMA . SM22 o R iAW L,

© MR IT F EHFFNHFEIH

M A AL VSMC B bR B P OPN R Ik 38 n =1, 4 F
KM, FEADEBRH E KR FTGE-B 111
T R ER AN ESIKAL PR ETCF-B 11
YEH T HA-VSMC AT A& A F US4 29 [ G Bl 289 170 5 7Y
At HLHM G | RS HE ) W W
ROCK/ZRho Filf & 0 #% Z — . ROCKHY 4}
T G5 F f 45 5 L R v i AL 25 A 8k, PR A Rbo
56 o 15 R E 45 A BURTR B PHES M 5. 0%
TR M Rho 5RO CK A I B 25 & 45 #4 $80M BAF
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B, ROCKTWA] & A 2/~ 2 HE 8 Ao s 1) 6 2 Ak 1T 4k
PO, DT ] IR U — R A Wl R A/ o e TR b
% . ROCKZE H 7ERho/Rock s 5l % 45 1 8 2 A
o, Wiz S S 5 mEn 2yt i,
AT R IR . . BN . WS
A, AR AT — SR
55 % T i . ROCKEFEROCKIFAROCKITH Fh
SRR, T RO XA RV T iR 90 %! A B
G 3L s i RNAFL Y F JHROCKIAI RO CKITHE [H %
IKUESE, ROCKIAZE R B # WLAH M A 1 7% b e 32
FAEH, MROCKITMAEH AR ; 76 K B i
LN B BE b, P VR SOR BB . e A,
TGF- B 17] 1 Rho/RO CKA5 5 i [ 1 34 A B 2 Py
UL (ISMC ) FRELAL", Wik, ROCKI/
IIETGF- B 133 A HA - VSMC 3 B 5 fk 7] R
F—EEH .

A S R IR AN FE HA-VSMC, 38 o 7 Y 4
AR TFIHHA-VSMCHROCKIFIROCKITH: [ ik,
FIFHAMEETGEF- B 1R 40 i . AR 95 A 30 3K 56 45
R ORI PR IE S ng/mLIYTGF-B 1,
fERTBE TR S 24 ho 8 40 M43 o 25 (R R4l
TGF-B 141, ROCKI siRNA+TGF-B 141, ROCKII
sSiRNA+TGF-B 1M Y-27632+TGF- B 14147
Western bolt#IRT-PCRAM ., H e, Y-27632
RO CKAERF 54 30460 7] o 28 B 48 5 VS M Chr
B o -SMA ., SM22 a f1E W VSMCHr &
OPN, R Western bolt AIRT-PCR A A I A1 5
VSMCR AR EY . 52 AXT BAML,
TGF-B I4M o -SMA, SM22 o 5 [ # k& H
mRNA K H I /D M OPNE [ ik & AmRNA KK
WA, #E—IESETGEF-B 1[5 S HA-VSMCs
RAE W W AE B A R R A . S TGE- B 14AH L,
ROCKI siRNA+TGF-B 141 o -SMA, SM22 o % [
PR M m RN A K 3K 5 3 h0 7 O PN & 11 38 38 11 Al
mRNAFR X EIE /D ; ROCKII siRNA+TGF-B 141
a-SMA, SM22 o FIOPNZ 1 £ A & MImRNA %
NEW LR EZER . o] WROCKIHEK T i af 41 41
TGF- B 135S HA-VSMCs i i 4 18 1] & 188 54 4k 1)
fEH, MROCKIIFERH NIHEXTGF- B 1753 HA-
VSMC H Wi 4 79 1] 45 1 75 5% Ak ) 4 FH JC B S 5

Zil, ZETGF-B1IESF FTHMHA-VSMCHE R
AL ROCKLE EZAEH, mMAlfg SROCKILTE

© WA )T i [ & F I F 2P H

Ko Wb, ST IR IE R A R B Rk
S AR — T ROCKIMROCKIIF TGF- B 115
SFHA-VSMCRR AL B2, I A 2 — 2 54T
HA-VSMCE5 14 Dy G 228 19 43 F-HL i e 35 AD &
M OCFR PR T Z SRS, AP HIHA-VSMCs 3R
TG AL AR A A (IR T HE A, JF R IRIA YT AD 4
Bt — 5 (B 9T LA
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[1] El-Hamamsy I, Yacoub MH. Cellular and molecular mechanisms
of thoracic aortic aneurysms[J]. Nat Rev Cardiol, 2009, 6(12):771—
786. doi: 10.1038/nrcardio.2009.191.

[2] Aok, M, A=, 45, RAl ERHAL AR IR 7B 6 A

S IKF- 0 WUAR R3S 7 K TR B SE (D], s RAMELR K, 2016,
24(5):366-368. doi:10.3969/j.issn.1005-6483.2016.05.016.
Zhu SB, Zhou ZZ, Xi EP, et al. Effects of TGF-B1 on proliferation
and migration of human aortic vascular smooth muscle cells[J].
Journal of Clinical Surgery, 2016, 24(5):366-368. doi:10.3969/
j.1ssn.1005-6483.2016.05.016.

[3] VEHEDE, Afd, A F, . ROCKVIZEH R 4% TGF-B1i% S:14
N E SR AR S B 2 (0], [l AR,
2017, 26(6):735-741. doi:10.3978/j.issn.1005-6947.2017.06.011.
Wang HB, Zhu J, Xi EP, et al. Effects of ROCKI/II gene down-
regulation on TGF-B1 induced migration and proliferation
in human aortic vascular smooth muscle cells[J]. Chinese
Journal of General Surgery, 2017, 26(6):735-741. doi:10.3978/
j.1ssn.1005-6947.2017.06.011.

[4] Lemaire SA, Russell L. Epidemiology of thoracic aortic
dissection[J]. Nat Rev Cardiol, 2011, 8(2):103—113. doi: 10.1038/
nrcardio.2010.187.

[5] Grond-Ginsbach C, Pjontek R, Aksay SS, et al. Spontaneous arterial
dissection: phenotype and molecular pathogenesis[J]. Cell Mol Life
Sci, 2010, 67(11):1799-1815. doi: 10.1007/s00018-010-0276-z.

[6] Wang X, Lemaire SA, Chen L, et al. Increased collagen deposition
and elevated expression of connective tissue growth factor in
human thoracic aortic dissection[J]. Circulation, 2006, 114(1
Suppl):1200-205.

[7] Mack CP. Signaling mechanisms that regulate smooth muscle
cell differentiation [J]. Arterioscler Thromb Vasc Biol, 2011,
31(7):1495-1505. doi: 10.1161/ATVBAHA.110.221135.

[8] Yuan SM, Wang J, Huang HR, et al. Osteopontin expression and
its possible functions in the aortic disorders and coronary artery
disease[J]. Rev Bras Cir Cardiovasc, 2011, 26(2):173—182.

[9] Bergeron SE, Wedemeyer EW, Lee R, et al. Allele-specific effects of

http://pw.amegroups.com



1574 [ 7 Ah

B &

926 %

7!

thoracic aortic aneurysm and dissection alpha-smooth muscle actin

mutations on actin function[J]. J Biol Chem, 2011, 286(13):11356—

11369. doi: 10.1074/jbc.M110.203174.
[10

=

doi:10.3760/cma.j.issn.1001-4497.2010.01.013.

Yang SG, Wang CS, Chen H, et al. TGF-B1 expression
and distribution in the extracellular matrix of the dissected
wall of thoracic aorta[J]. Chinese Journal of Thoracic and

Cardiovascular Surgery, 2010, 26(1):33-36. doi:10.3760/cma.

j.issn.1001-4497.2010.01.013.
(1] JAfe, &=

Zhou ZZ, Xi EP, Wang RP, et al. Effect of transforming
growth factor-p1 on human aortic vascular smooth muscle
cell phenotype switch and mechanism[J]. Chinese Journal of

Experimental Surgery, 2015, 32(11):2771-2774. doi:10.3760/cma.

j-1ssn.1001-9030.2015.11.043.
[12

—

signaling and disease[J]. Crit Rev Biochem Mol Biol, 2013,

48(4):301-316. doi: 10.3109/10409238.2013.786671.
[13] X%, Mt e, BRE

srE, THEA, BRE, 55 33k 2 s kBETGF-p13ik
YA E T A A [J]. RGO L SMEHARE, 2010, 26(1):33-36.

e, LAF, S FAL A R TR I A TS K
UL 22 TR0 AL O S i B LWL ). PhAESE IR AR, 2015,
32(11):2771-2774. doi:10.3760/cma.j.issn.1001-9030.2015.11.043.

Schofield AV, Bernard O. Rho-associated coiled-coil kinase (ROCK)

G, S5, ROCKI/ITEE PR D6k i 481 v L4

[14]

Zx
Ea

ST S B[], B AR W s 2
3234,

J2, 2009, 9(17):3232—

Zhao Y, Yang FC, Wei XQ, et al. Effects of ROCKI/II gene
expression down-regulated on migration and proliferation of
vascular smooth muscle cells[J]. Progress in Modern Biomedicine,
2009, 9(17):3232-3234.

M, HERSC, ZMSE. Rho / Rock (5B TE TGF BN
R SN Sl kT~ JUL A R R A e T R RT REAILARILD]. )
RIS, 2016, 37(15):2228-2233.

Cao FP, Huang SW, Mai SR. The effect and possible mechanism of
the Rho/Rock signaling pathway during TGF-B1 -induced ISMCs
pheno-typic modulation in rats[J]. Guangdong Medical Journal,

2016, 37(15):2228-2233.

(AUspiE RF)

35| g TEMEDE, SR, ARIE, 4. ROCKIITERE AL KA
B S ) S 3N T LA B e B AL A P AR L], i [ a4k

BlZLR, 2017, 26(12):1568-1574. doi:10.3978/1.issn.1005-6947.2017.12.010
Cite this article as: Wang HB, Gao XH, Zhu J, et al. Effects of ROCKI/

11

on phenotype switch in aortic vascular smooth muscle cells

induced by TGF-B1[J]. Chin J Gen Surg, 2017, 26(12):1568-1574.

do

i:10.3978/j.issn.1005-6947.2017.12.010

AF| 2018 EFXRHRERNTLH

AT) 2018 FRHPERABTLHNMT, RiDGHE,

%18 FRAERPEMIG R S ERH R
28 BERRRIMHSE

% 38 FRRBREERAIINELHATT

F 48 BhAMERERRIM

58 FLBR. FRERMERIIMNELEST
£ 68 MmMEERBIMNIS T NIET

O MR o F B FAEPH

S
£
S
£
S
£

7H  FRESMIFARARTE

841 REERMEAYIE KRS EA

OH BRARBREHYIGIRS AL

1088 B mERhE A IR S EAt

118 ZLER. RRBRERRIRARS Bt

128 &SN & H At

http://pw.amegroups.com



