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[ ABSTRACT] Aim  To investigate the possible role of myocardin in the vascular remodeling of vascular smooth
muscle cell (VSMC) induced by high cyclic tensile stress. Methods Using FX-5000T in vitro cyclic stretch loading

system, the VSMC in vitro were stimulated by cyclic stretch with frequency of 1. 25 Hz, loading amplitude of 5% ( normal
physiological state) and 15% ( simulated hypertension state) for 24 hours; Western blot and real time RT-PCR were used
to detect the protein expression level and mRNA level of myocardin, atrogin-1, SMA and SM22. The expression level of
myocardin and atrogin-1 were measured after the treatment with proteasome inhibitor MG132. The alteration of
myocardin, SMA and SM22 was measured after the knockdown of atrogin-1. Results Compared with 5% normal
group, 15% cyclic stretch promoted the dedifferentiation of SMCs. ~ Western blot showed that 15% of cyclic stretch de-
creased the protein le-vels of myocardin, SMA and SM22, and increased the protein expression level of atrogin-1.  RT-
PCR showed that the mRNA levels of myocardin, SMA and SM22 were down regulated, and the mRNA level of atrogin-1
was up regulated.  The results showed that the protein levels of myocardin, SMA and SM22 increased after siRNA down-

regulation of atrogin-1.  The protein levels of myocardin, SMA and SM22 increased and the protein level of atrogin-1 de-
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creased after treated with 1 pmol/L MG132.

Conclusion High cyclic stretch can regulate phenotypic transformation

of VSMC by regulating the expression of myocardin, an important transcription co-factor, thus affecting the differentiation

and proliferation of VSMC.

1% -3 BILZH i ( vascular smooth muscle cell
VSMC) HRAEZEH FI T RE AR, 7T 43y o3 AL B 5
o FRUAC AR ¢ 2 R A TR AR ) 5 i 28 T v
AL FE R M B Kook e R Ak K e IR 2 Ik 55 i 7% Al
AR B 7 A O LA 9 0 T 5 B0 IfL A 7 v
VSMC Wi 26 B4 1) 5 R B e Ak, AR A5 B8 v Y 1
Bl R AE 7% B ), S BN A RE AR JE AR A A Bk A
VSMC W4 F ARG+, 10 o FH UL H (-
smooth muscle actin, SMA) . L3 & A AH X & B
(SM22) 157 % [ ( calponin) WLBR & [ HEEHE A
(myosin heavy chain, MHC ) 2555 -3 LI Y 45 D)
BEms UIAROC 2 SMA A1 SM22 — M7 - i LUk 4
FAVYN L b E Rk, W HAE VSMC 2 ALY A,
VSMC. AU AL Al J2 3 28 00 1L A5 95 905 9 1Y) & Al
WEHFFE VSMC 2 BYHE AL 18 31 HIL AR 2 B 1A 33X Le 50
BT A R, A WSRO LR 7T 4%
VSMC HyZREIFAL 4] VSMC R385 A ERS

DL, CEIE SR — i om R0 A0 e s s
F S0 LA RN 1 LA L e 7 R0 A 1 5 BT A
R SRR R 7 IR £ B GRS SR 45
5, JEI MYOCD-SRF 254, ¥ CArG box it
PR JULZR A S P B PR A O 307, RE A e S P 1
0 WURSP-Y LA AR 53 Al R 6 DR g 22580 4
&MWL s A g o, A st IR 2
PRIR AT, GBI 2 R, WL ZE S0
BE[A 1 (atrogin-1) 244 BIZ 3R A FUE RN E3 51K
4 AP Y — BV B IR WFSY R B, atrogin-1
REVE T LA A PO ILER (972 AR AR, OF HL
Hyz AR AT DU 0 WILER 1 B S 3 v, DT
Wi VSMC Wi b il 2 1 A AR VSMC YR Y
etk

AT, J5 30 e 5k A8 AT LA #E VSMC
H S 2 B ) 5 LR B e fk, TR AR BLR AT,
VSMC = 2R 3 i Jok 2l 7 A e i, A5 ) 93 44 5 iz
AR A B A R 1l RS S RNE B AR BT AE
M LA 8 i A I I A Y PR R A e It
ZE Y e kAR, ot KIS E rY ) o
SR, A8 2 R TR b I T 1 ) Ok R A if
P REIE ML o3 A A i M A R T X R O
VSMC S My H AT B SR I OC . WFFERBT, &
MR EARZE T, VSMC 7R 2 i) Ji 399 44 5k 107 7 - 252

B AR 15% DL R BERE W] VSMC i
Aibr LN Rk

FRAE LA b SCHR B AR, A< AT AR 1 DL B9 R
B JEISI P v e 107 72 T BB S Ao IR YO LR A ks
RSZIE VSMC ) RIUEAL SR 125 554 F O ILER
FE VSMC A Ab i 45 V8 FH i A B, R e 3]
sk b WL 14 R 4 VR X i I 400 I A5 9
SN ERS -9 & PN

R TR IRAS P AR A BRI i, 38 0 5 R R
AR BRI = 20 kT Vi L0 B, R0 P A b 4 it S S0
SIS I R R GE X VSMC HE AT 7 2% hn 4%, A5 40
VSMC 75 1E A B0 2 A R0 i H s B 250 F T 22 3|
{18 JE e 17 2 g S, R VSMC R UL ER B
P LIS AR B I R I B, TE A IR
5 L R AR B AR X VSMC Hul LR Kk s R , h
5K 0 AR A VSMC AL A Y 43 T B 2 {1 — 2
F14) JEL B S A

1 #RITTE

11 ) G FIFI LR

SD KR, M T LiEA#EELRHARAF;
AN E 3 Fk fn % F 38 AL 28 B8 ( human vascular smooth
muscle cell, HVSMC) ¥ F ATCC ; DMEM %5 3= % W F
Gibco A & ; f6 4 M % . % W 3 % ( Doxycycline,
DOX) MG132 #r Anti-myocardin FuE Y F Sigma A
] ; Anti-atrogin-1 0 & 1§ T Abcam /A & ; Anti-SMA
F1 Anti-SM22 40 & ¥ F Proteintech /A & ; Anti-
GAPDH #01& % T Cell Signal Technology /& ; # AR it
A4 B 472 = H0 W T Jackson Immuno Research /A
7, F B &4 E X T BBI /A A ; Trizol X 7|, Lipo-
fectamine™2000 F2 Opti-MEM ¥ F Invitrogen /A 7 ;
SYBR® Premix ExTaq'" i 7| & ¥ T TaKaRa /A 7 ;
PCR 514 w1 & T & 43% 31 ;siRNA 1 & 354 5 % iH 4
& ; FX-5000T Strain Unit 28 §, 7 & 4% Jo # £ 4 #¢
Flexercell 48 ji 3% 7= 1 T Flexcell International /A ]
1.2 VSMC HIEFRERE

KA 4R B B R R R R K BB E 5 ik
VSMC, E((200+20) g SD &k R £ 1% & B b 40 ik
B, B 2 R, BB E B kot NG R B AR, AN
MY AmE, BRI EREN N A A, ¥ & &



CN 43-1262/R " [E s ik flifb 44 it 2020 455 28 #5559 # 751

THABHTH K 1 mm® 24 /N, m\DE VSMC
BERf(ehktndE TE5FX BE5F), F4485H
ALK, BT 37 C 5% CO, 15 R4 FH,
R WEDER R - R S E v 3| N
K it B R LR B 2 80% B, B F AT 4 M AE R R
Ards . A AU SMA HLA (1 :200) X % — 1% VSMC
HATRTRNE T, HEEXT 5%,
1.3 EHBMEK A 2 N

% 4 ~7 K VSMC, B ¥ 1t E #% B 2x10°
A/ 3L 40 Ha AP AL AR B PR I T S8 L 8B T Flexercell
NI FE RN P, F LA A 2 mL VSMC 3 5 &,
KB B 4 L4 T 4 T0% B LR A if vE By DMEM 35
F i E F 124 h &, B FX-5000T Strain Unit %4 i
5K B i # R G xE VSMC # A 5% 0 15% 18 & th 7K
R W H 1.25 Hz, s i 8 & 24 h, 5% & 41
18 & A L VSMC ﬁ%éﬁiﬁﬂﬁ#ﬁfr%éﬂ Y IEF R M
TR R (5% EH KT D), 15% & frig F 4
L VSMC 7 1K 30 ik % éﬂéﬁ%%}"ﬂi@mm?&ﬁ/}wéﬁ
(15% & 7k 24 41) %) B A T Flexercell 7 7L AR
(B R BEAT K LA An 3 By VSMC 1F 9 8 A xt B
1.4 ZFEAREBHITELE

FEORMBEERA LA BESE S, A BCA
FHATE AT E, BE 10%SDS-PAGE # ik 4 B &
B G % E PVDF JE L, A 5% Jifg 45 % TBST
VERE 1 h, HLw ALE (12 500) , 4 atrogin-1(1 :
500) , %% SMA SM22(1 : 1 000) ,GAPDH(1 : 1 000),
4CHIEE T AR T A A B AR T Z 40 (1 5 000)
FHMHA 2 h;ECL &, 48 5 # A Quantity One
HATEG K E 2,
1.5 SEREEEE PCR K

V&R 5% 15% %% % 1.25 Hz, B K 7 24 h
By (R 4N K R A Trizol 3 M 4E BB H 4R B &
41 % RNA, M E RNA 3R Ja FFEL 1 pg & RNA % #
REEFRF &R A F AR cDNA RIEA K LT E
PCR W4, % 8 SYBR® PremixExTaqTMH RA &
HATPCR Y #, #H KRR N 20 pL, K B4 4 4.
95°C 2 min & ¥, % JE 95 °C 15 5,60 C 30 s,
72 °C 30 s, = HE MG 40 ME IR, & 5 PEAT A A A&
o, VL GAPDH h W & & &, X A # xt & &
2O AT R B, A REBT R R AT
3 AL & | atrogin-1, SMA , SM22 mRNA #) % ik I,
EMEAENSEANI ST L% 1,
1.6 4ZHAE%ESL

R4 NCBI £ GeneBank # #| & | atrogin-1 Hy

mRNA 77|, B b E ¥ & 3 N 5 % 1T 4 B siRNA,
atrogin-1 #F 7% I /) 4 F F # RNA (small interference
RNA,siRNA) T4 i 87 7l ke 2 Fr o,

®1. BHMERESIMFT

Table 1. Primer sequence of the target gene
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RV:TCA GCA GAC GCT CAT CCG TAC AGG

FW:CCA CTC TAC ACT GGC AAC AGC AG
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FW.:GCG TGG CTA TTC CTT CGT GAC TAC

Rat- D LR
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RV:GCT GAC AAT CTT GAG GGA GT
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Table 2. Interference fragment sequences of atrogin-1
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Figure 1. Immunofluorescence identification of VSMC ( above, 20 x) and the effect of cyclic stretch on the morphology of

VSMC ( below, 4x)
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Figure 2. High cyclic stretch inhibited the expression of myo-
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cardin and VSMC contractile phenotype markers(n="7)
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Figure 3. Protein expression of atrogin-1 was promoted by
high cyclic stretch(n=7)
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Figure 4. mRNAexpression levels of myocardin, SMA and
SM22 in VSMC of rats under high cyclic stretch(n=4)
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Figure 5. Screening of siRNA interference fragments and
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Figure 6. Proteasome inhibitor MG132 inhibited myocardin

degradation(n=4)
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Figure 7. Construction of myocardin overexpression model
(10%)
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Figure 8. Influence of high strain on over expressed myo-

cardin(n=4)
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