
Author’s Accepted Manuscript

Aberrant endoplasmic reticulum stress mediates
coronary artery spasm through regulating
MLCK/MLC2 pathway

Aimin Xue, Junyi Lin, Chunxing Que, Yijing Yu,
Chunyan Tu, Han Chen, Baonian Liu, Xin Zhao,
Tianhao Wang, Kaijun Ma, Liliang Li

PII: S0014-4827(18)30043-0
DOI: https://doi.org/10.1016/j.yexcr.2018.01.032
Reference: YEXCR10903

To appear in: Experimental Cell Research

Received date: 2 November 2017
Revised date: 2 January 2018
Accepted date: 23 January 2018

Cite this article as: Aimin Xue, Junyi Lin, Chunxing Que, Yijing Yu, Chunyan
Tu, Han Chen, Baonian Liu, Xin Zhao, Tianhao Wang, Kaijun Ma and Liliang
Li, Aberrant endoplasmic reticulum stress mediates coronary artery spasm
through regulating MLCK/MLC2 pathway, Experimental Cell Research,
https://doi.org/10.1016/j.yexcr.2018.01.032

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/yexcr

http://www.elsevier.com/locate/yexcr
https://doi.org/10.1016/j.yexcr.2018.01.032
https://doi.org/10.1016/j.yexcr.2018.01.032


1 

  

Aberrant endoplasmic reticulum stress mediates coronary artery spasm 

through regulating MLCK/MLC2 pathway 

Aimin Xue
a, b, 1,*

, Junyi Lin
a, 1

, Chunxing Que
a, 1

, Yijing Yu
a
, Chunyan Tu

a
, Han Chen

a
, Baonian Liu

a
, Xin 

Zhao
c
, Tianhao Wang

d
, Kaijun Ma

b
, Liliang Li

a,* 

 
a 
Department of Forensic Medicine, School of Basic Medical Sciences, Fudan University, Shanghai 200032, 

China 
b 

Shanghai Key Laboratory of Crime Scene Evidence, Shanghai 200083, China 
c
 Shanghai Institute of Cardiovascular Diseases, Department of Cardiology, Zhongshan Hospital, Fudan 

University, Shanghai 200032, China. 
d
 Department of General Practice, Zhongshan Hospital, Fudan University, Shanghai 200032, China 

 

Abbreviations: ER, endoplasmic reticulum; CAS, coronary artery spasm; MLCK, myosin light chain 

kinase; MLC2, myosin II regulatory light chain; VSMCs, vascular smooth muscle cells; 4-PBA, 

4-phenylacetic acid; Tm, tunicamycin; UPR, unfolded protein reaction; IRE1, inositol requiring enzyme 1; 

PERK, double-stranded RNA-activated protein kinase (PKR)-like ER kinase; ATF6, activating 

transcription factor 6; ECG, electrocardiograph; qRT-PCR, quantitative real-time polymerase chain 

reaction; ACh, acetylcholine; 5-HT, 5-hydroxy tryptamine. 

 
1
 These authors contributed equally to this work 

*Corresponding address should be at the Department of Forensic Medicine, School of Basic Medical 

Sciences, Fudan University. 138 Yixueyuan Road, Shanghai 200032, China. Email address: 

amxue@fudan.edu.cn, or liliangli11@fudan.edu.cn. 

  

Abstract 

Coronary artery spasm (CAS) is a pathophysiological phenomenon that may cause myocardial infarction 

and lead to circulatory collapse and death. Aberrant endoplasmic reticulum (ER) stress causes 

accumulation of misfolding proteins and has been reported to be involved in a variety of vascular diseases. 

The present study investigated the role of ER stress in the development of CAS and explored the possible 

molecular mechanisms. Initially, it was found that ER stress markers were elevated in response to 

drug-induced vascular smooth muscle cells (VSMCs) contraction. Pharmacologic activation of ER stress 

using Tunicamycin (Tm) persistently induced CAS and significantly promoted Pituitrin-induced CAS in 

mice as well as in a collagen gel contraction assay. On the contrary, pharmacologic inhibition of ER stress 

using 4-phenylacetic acid (4-PBA) completely blunted Pituitrin-induced CAS development in mice. 

Moreover, during the drug-induced VSMCs contraction, expression of ER stress markers were increased in 

parallel to those of myosin light chain kinase (MLCK) and phosphor-MLC2 (p-MLC2, at Ser19). After 

inhibiting MLCK activity by using its specific inhibitor ML-7, the ER stress activator Tm failed to activate 

the MLCK/MLC2 pathway and could neither trigger CAS in mice nor induce VSMCs contraction in vitro. 

Our results suggested that aberrant ER stress mediated CAS via regulating the MLCK/MLC2 pathway. ER 

stress activators might be more robust than the common drugs (Pituitrin or acetylcholine) as to induce 

vasocontraction and thus may serve as potential therapeutics against chronic bleeding, while its inhibitor 

might be useful for treatment of severe CAS caused by other medication.  
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