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Abstract

Background: Aberrant expression of circular RNA (CircRNA) contributes to human diseases. CircRNAs regulate gene
expression by seguestering specific microRNAs (miRNAs). In this study. we investigated whether CircMAP3KS could act
as a competing endogenous miR-22-3p sponge and regulate necintimal hyperplasia é

Methods: CircRNA profiling from genome-wide RNA sequencing data was compared between human coronary artery
smooth muscle cells (HCASMCs) treated with or without PDGF. Expression levels of circular MAP3KS (CircMAP3KS)

was assessed in human coronary arteries from autopsies on patients with dilated cardiomyopathy (DCM) or coronary Article Information
heart disease (CHD). The role of CircMAP3KS5 in intimal hyperplasia was further investigated in mice with AAVO-
mediated CircMAP3KS fransfection. SMC-specific Tet2 knockout mice and global miR-22-3p knockout mice were used Metrics
to delineate the mechanism by which CircMAP3KS5 attenuated neocintimal hyperplasia using the femoral arterial wire
injury model
Download: 0

Results: RNA sequencing demonsirated that treatment with PDGF-BB significantly reduced expression of CircMAP3K5
in HCASMCs. Wire-injured mouse femoral arteries and diseased arteries from CHD patients (where PDGF-BB is

increased) confirmed in vivo downregulation of CircMAP3K5 associated with injury and disease. Lentivirus-mediated © 2020 American Heart Association Inc.
overexpression of CircMAP3KS inhibited the proliferation of HCASMCs. In vivo AAVS-mediated transfection of https://doi.org/10. 1161/CIRCULATIOMAHA 120.0
CircMap3k5 specifically inhibited SMC proliferation in the wire-injured mouse arteries, resulting in reduced neocintima 49715

formation. Using a luciferase reporter assay and RNA pull-down, CircMAP3KS was found to sequester miR-22-3p, which
in furn inhibited the expression of TET2. Both in vitro and in vivo results demenstrate that the loss of miR-22-3p
recapitulated the anti-proliferative effect of CircMap3k5 on VSMCs. In SMC-specific Tet2 knockout mice, loss of Tet2 Manuscript received August 17, 2020
abolished the CircMap3k5-mediated anti-proliferative effect on VSMCs Manuscript accepted November 3, 2020
Originally published November 19, 2020

PMID: 33:

Conclusions: We identify CircMAP3KS as a master regulator of TET2-mediated VSMC differentiation. Targeting the
CircMAP3KS/miR-22-3p/TET2 axis may provide a potential therapeutic strategy for diseases associated with intimal

hyperplasia including restenosis and atherosclerosis (M) Check for updates

R §%5#% . https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.120.049715
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