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Mechanical-chemical interaction and its mechanobiological mecha-
nism on the migration of endothelial cells

HUANG Xian-liang, LIU Xiao-heng, ZENG Ye, LAl Yi, SHEN Yang, MAO Bin,

GAO Ting, YU Yi(Institute of Biomedical Engineering, West China School of Preclinical and Forensic Med-
icine, Sichuan University, Chengdu 610041, China)

Abstract; Objective To elucidate the mechanical chemical interaction and its mechanobiological mechanism on
the migration of endothelial cells. Method RT-PCR, Western blot and immunofluorescence were applied to de-
tect the expression of CXCR1 and CXCR2 and their distributions under three levels of shear stress; anti-ILSRA
and anti-IL§RB were used to inhibit CXCR1 and CXCR2 to evaluate endothelial cell migration under shear stress;
ECs were transfected to obtain the wild type Racl (Rac1WT) or RhoA ( RhoAWT) , the constitutively active forms
of Racl ( Rac1Q61L) or RhoA ( RhoA63L), and the dominant negative forms of Racl ( RaclTI7N) or RhoA
(RhoA188A) respectively, with lipofectamine 2000 reagent. ECs transfected with three plasmids of Racl were
exposed to three levels of shear stress and IL-8, respectively; ECs transfected with three plasmids of RhoA were
stimulated by IL-8. Results CXCRI1 and CXCR2 are novel mechano sensors mediating laminar shear stress in-
duced endothelial cell migration. High expression of Racl and RhoA can promote EC migration, while their low
expression inhibits EC migration. Conclusions CXCR1, CXCR2, Racl and RhoA are critical signaling mole-
cules in mechanical chemical interaction of EC migration.
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vs. static control)

Fig.1 The mRNA expression of CXCR1 and CXCR2 under three levels of shear stress (0.556, 1.002, 1.527 Pa) (n=3, * P<0.05 vs.
static control, ** P <0.001 vs. static control)
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Fig.2 The protein expression of CXCR1 and CXCR2 under three levels of shear stress (0.556, 1.002, 1.527 Pa) (n=3, * P<0.05 vs.

static control, " * P <0.001 vs. static control)
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Fig.2 The expression of CXCR1 and CXCR2 in EA. hy926 cells under different shear stress for4 hours (A) The fluorescence staining of
IL-8 receptors CXCR1 and CXCR2; (B) The quantified fluorescence intensity (n=3, ** P<0.001 vs. Control)
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Fig.4 Effect of anti-CXCR1 and anti-CXCR2 on shear stress-induced EC migration.

A shows effect of EA. hy926 cells wound closure

progression in control group and experimental groups at 0 hour, 4 hour and 8 hour under the shear stress of 1.527 Pa. B, C and D illustrate
wound closure progression in control group and experimental groups under three levels of shear stress at different time. (n=3, P<0.05

vs. Control)
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Fig.5 Effect of Racl on shear stress-induced EC migration.
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