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The Role of MicroRNA-214-3p in Differentiation and Proliferation
of Endothelial Progenitor Cells in Response to Cyclic Stretch

LI Na, WANG Wenbin, YAN Jing, Ql Yingxin, HAN Yue
(Institute of Mechanobiology and Medical Engineering, School of Life Sciences and Biotechnology, Shanghai
Jiao Tong University, Shanghai 200240, China)

Abstract: Objective To investigate the role of microRNA-214-3p (miR-214-3p) in differentiation and proliferation
of endothelial progenitor cells (EPCs) induced by cyclic stretch. Methods EPCs were exposed to cyclic stretch
at physiological level (with the magnitude of 5%, at a constant frequency of 1. 25 Hz) for 24 h by FX-5000T Strain
Unit. miRNAs array was performed to identify the expression profiling of miRNAs. Real-time PCR was used to
examine the expression levels of miRs. The expression of vascular smooth muscle cells (VSMCs) markers in
EPCs was detected by real-time PCR. EPC proliferation was detected by BrdU ELISA assay. After EPCs were
transfected with miR-214-3p inhibitor (IN) to knockdown expression of miR-214-3p, the level of VSMC markers
expression and EPC proliferation was detected. Results Cyclic stretch significantly decreased miR-214-3p
expression, depressed EPC differentiation toward VSMCs, and increased EPCs proliferation. Similarly,
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transfection with the miR-214-3p inhibitor led to the decreased expression of VSMC markers under static station.

Meanwhile, miR-214-3p down-regulation promoted EPC proliferation significantly. Conclusions Physiological cy-

clic stretch could down-regulate the expression of miR-214-3p in EPCs, depress EPC differentiation towards

VSMC and promote EPC proliferation eventually. Therefore, the research findings provide a potential therapeutic

strategy for treating vessel injuries.

Key words: cyclic stretch; endothelial progenitor cells; cell proliferation; cell differentiation
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Fig.1 Identification of rat bone marrow mononuclear cell-derived EPCs (a) Morphology of EPCs in culture after 8 days, (b) EPCs were
stained with FITC-UEA-lectin, (c) EPCs were stained with Dil-acLDL, (d) EPCs revealed dual-positive
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inhibited the expression level of VSMC marker in EPCs
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Fig.4 Effects of miR-214-3p knockdown on the EPC function (a) Inhibition of mir-214-3p level promoted the prolifera-

tion of EPCs, (b) Inhibition of mir-214-3p level reduced the expression of VSMC marker, (¢) The proliferation

capacity of EPCs was enhanced after inhibition of mir-214-3p by in-situ BrdU
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