
Accepted Manuscript

Roles of MSH2 and MSH6 in cadmium-induced G2/M checkpoint arrest in
Arabidopsis roots

Xia Cao, Hetong Wang, Defeng Zhuang, He Zhu, Yanli Du, Zhibo Cheng, Weina Cui,
Hilary J. Rogers, Qianru Zhang, Chunjun Jia, Yuesuo Yang, Peidong Tai, Futi Xie,
Wan Liu

PII: S0045-6535(18)30422-3

DOI: 10.1016/j.chemosphere.2018.03.017

Reference: CHEM 20961

To appear in: ECSN

Received Date: 11 December 2017

Revised Date: 1 March 2018

Accepted Date: 3 March 2018

Please cite this article as: Cao, X., Wang, H., Zhuang, D., Zhu, H., Du, Y., Cheng, Z., Cui, W.,
Rogers, H.J., Zhang, Q., Jia, C., Yang, Y., Tai, P., Xie, F., Liu, W., Roles of MSH2 and MSH6 in
cadmium-induced G2/M checkpoint arrest in Arabidopsis roots, Chemosphere (2018), doi: 10.1016/
j.chemosphere.2018.03.017.

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 proof before it is published in its final 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.

https://doi.org/10.1016/j.chemosphere.2018.03.017


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

Roles of MSH2 and MSH6 in Cadmium-induced G2/M checkpoint arrest in 1 

Arabidopsis roots 2 

Xia Cao1, Hetong Wang ♯ , 3, Defeng Zhuang4, He Zhu4, Yanli Du1, Zhibo Cheng2, Weina Cui2, Hilary J Rogers5, Qianru 3 

Zhang2, Chunjun Jia2
, Yuesuo Yang6, Peidong Tai 2, Futi Xie1

*, Wan Liu2
* 4 

1 Agricultural College, Shenyang Agricultural University, Shenyang 110866, P.R. China 5 

2 Key Laboratory of Pollution Ecology and Environmental Engineering, Institute of Applied Ecology, Chinese Academy of 6 

Sciences, Shenyang 110016, P.R. China  7 

3 Department of Medicine, He University, Shenyang 110163, P.R. China 8 

4 Liaoning Research Institute of Cash Crop, Liaoyang Liaoning, 111000, P.R. China  9 

5 Cardiff University, School of Biosciences, Cardiff CF10 3TL, UK 10 

6 Key Laboratory of Eco-restoration, Shenyang University, Shenyang 11044, P.R. China 11 

 ♯ Co-first author 12 

* Corresponding author: Futi Xie: Tel: +86-24-88487135; Fax: +86-24-88487135; Email: snsoybean@sohu.com 13 

Wan Liu: Tel: +86-24-83970367; Fax: +86-24-83970300; Email: liuwan63@hotmail.com 14 

 15 

ABSTRACT 16 

 17 

DNA mismatch repair (MMR) proteins have been implicated in sensing and correcting 18 

DNA damage, and in governing cell cycle progression in the presence of structurally 19 

anomalous nucleotide lesions induced by different stresses in mammalian cells. Here, 20 

Arabidopsis seedlings were grown hydroponically on 0.5×MS media containing cadmium 21 

(Cd) at 0-4.0 mg L−1 for 5 d. Flow cytometry results indicated that Cd stress induced a 22 

G2/M cell cycle arrest both in MLH1-, MSH2-, MSH6-deficient, and in WT roots, 23 

associated with marked changes of G2/M regulatory genes, including ATM, ATR, SOG1, 24 

BRCA1, WEE1, CYCD4;1, MAD2, CDKA;1, CYCB1;2 and CYCB1;1. However, the Cd- 25 

induced G2/M phase arrest was markedly diminished in the MSH2- and MSH6-deficient 26 

roots, while a lack of MLH1 had no effect on Cd-induced G2 phase arrest relative to that in 27 

the wild type roots under the corresponding Cd stress. Expression of the above G2/M 28 
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