EREMANFE H£37% F3H 2022F6 A
Journal of Medical Biomechanics, Vol. 37 No.3, Jun. 2022 395

+ =
XEHS :1004-7220(2022) 03-0395-08 i E.

Sre/RUNX2Z2 5=z F S kN TFESFK
meEEBAlHEmTERE

Z1@' 7 M, kg, a B, FaH
(1. Bisgikey el R b, S e Wr ST i, B 200240, 2. b iASil REM B S N AR ERE B8, i 200233)

WE.BR 5T Sk AR X 4 -1 L4 M ( vascular smooth muscle cells, VSMCs ) Sre/Runt AH5EH4 55 K F 2
(Runt-related transcription factor 2, RUNX2) 520 , & HAE VSMCs iE R B O ETEER . A% WA FX-5000 T
TR AE IR R GE, X VSMCs Jift i e BE A 5% (4002 B 25 ) A0 15% (3008 I 6 BE 4% 14 ) 9 5K 97 2F ; Western
blotting#ill VSMCs P RUNX2 FIfR 1k Sre ikt ; IPA EW{F B 440 HT Sre X RUNX2 W38 /E /N T4 RNA
(small interfering RNA, siRNA) 4t T VSMCs H RUNX2 35 , Sre #1571 #0150 4060 Py Sre 3508 1 5 A1) FH X9
WAL VSMCs MTEREE S, R 15% ok h 28 I8 E 5% VSMCs P9 RUNX2 9335 7K 1 S 15% 5K 1
AIMAREAET  FEAR RUNX2 (22351 B3N] VSMCs (3T 58, 1PA 255487 Sre i 7T B i 2 F 0 1 4%
RUNX2, HAMH] Sre 16 PG RUNX2 (142335 &t 1 2 BRI ZERGIN 15% i Sl S0 1 3K 1 A2 (9 [R] B0 ) S 3 1 , e 3K 22
17519 RUNX2 i85 VSMCs E R0 . 4518 ok 48 [ Sre SEERE IR fL 42 UF RUNX2 3R 35, #E mif T
VSMCs S8 8, BEDToK 0 A8 J7 2 IM0R T VSMCs 1282 09 1 % A W2 43 FHL, 6 38 7 1 45 A BRAS S 4 40
S B B9 2 UL B — 2 2 5, I T4 U i B Em G RIS I697 AL T st T3 A,
KEER . IR A s Sre IS, MESEM AN, AT, mE EE

FESEKE: R 318.01 XERFRARAD: A

DOI; 10. 16156/j.1004-7220. 2022. 03. 003

Src/RUNX2 Modulates the Migration of Vascular Smooth Muscle
Cells Induced by Cyclic Stretch

LI Zitong', YAN Xu®’, ZHANG Shoumin', BAO Han', QI Yingxin'

(1.Institute of Mechanobiology and Medical Engineering, School of Life Sciences and Biotechnology, Shanghai
Jiao Tong University, Shanghai 200240, China; 2. Department of Orthopedics, the Sixth People’ s Hospital
Affiliated to Shanghai Jiao Tong University, Shanghai 200233, China)

Abstract; Objective  To investigate the effect of cyclic stretch on Src and Runt-related transcription factor 2
(RUNX2), and their pivotal roles in migration of vascular smooth muscle cells (VSMCs). Methods The 5%
cyclic stretch (to simulate normotensive physiological condition) or 15% cyclic stretch (to simulate hypertensive
pathological condition) was applied to VSMCs by FX-5000 T system. Western blotting was used to detect the
expression of RUNX2 and phosphorylation of Src in VSMCs. The Ingenuity Pathway Analysis (IPA) bioinformatic
software was used to analyze the potential regulatory effect of Src on RUNX2. Small interfering RNA ( siRNA)
was transfected to decrease the expression of RUNX2. Src inhibitor-1 was used to repress Src kinase activity;
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Wound-healing assay was applied to detect VSMC migration. Results Compared with 5% cyclic stretch, 15%
cyclic stretch significantly increased RUNX2 expression in VSMCs. Under both static and 15% cyclic stretch
conditions, VSMC migration was significantly inhibited after reducing RUNX2 expression with siRNA transfection.
IPA indicated that Src kinase might be the upstream modulator of RUNX2, and Western blotting validated that
RUNX2 expression was significantly decreased after inhibiting Src. Furthermore, under 15% cyclic stretch, Src
inhibitor-1 markedly repressed RUNX2 expression and VSMC migration. Conclusions  High cyclic stretch
increased phosphorylation of Src kinase and expression of RUNX2, which subsequently induced VSMC abnormal
migration. Exploring the mechanobiological mechanism of VSMC migration regulated by cyclic stretch may
contribute to further revealing the mechanism of vascular physiological homeostasis and vascular pathological
remodeling, as well as providing new perspective for the translational research of vascular remodeling upon
hypertension.
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