
Hong Kong Baptist University

DOCTORAL THESIS

Redox control of the transcriptional response to oxidative stress by
Arabidopsis redox-sensitive basic leucine zipper protein 68
Li, Yimin

Date of Award:
2016

Link to publication

General rights
Copyright and intellectual property rights for the publications made accessible in HKBU Scholars are retained by the authors and/or other
copyright owners. In addition to the restrictions prescribed by the Copyright Ordinance of Hong Kong, all users and readers must also
observe the following terms of use:

            • Users may download and print one copy of any publication from HKBU Scholars for the purpose of private study or research
            • Users cannot further distribute the material or use it for any profit-making activity or commercial gain
            • To share publications in HKBU Scholars with others, users are welcome to freely distribute the permanent URL assigned to the
publication

Download date: 24 May, 2023

https://scholars.hkbu.edu.hk/en/studentTheses/e0217ca2-79da-4c0a-9c81-5d0b2c20f2e3


iii 
 

Abstract 

Cellular redox states mediate various physiological and developmental processes. 

Mechanisms involved in sensing cellular redox state and linking it to an 

appropriate physiological response remains poorly understood in plants. 

Arabidopsis bZIP68 was previously found to undergo reversible oxidation in its 

Cys320 in cells under oxidative stress. In this study, it was found that bZIP68 was 

localized in the nucleus in Arabidopsis seedlings under normal conditions. Upon 

treatment of oxidative stress, bZIP68 underwent nucleocytoplasmic shuttling and 

accumulated in the cytoplasm. This stress-dependent nucleocytoplasmic shuttling 

depends on the redox-sensitive Cys320 and its nuclear export signal. bZIP68 

suppresses expression of stress response genes under normal conditions and its 

loss-of-function mutation of bZIP68 leads to elevated expression of genes 

involved in oxidative stress defense including genes encoding for antioxidant 

proteins and for enzymes involved in biosynthesis of small molecule antioxidants. 

The bzip68 mutant also showed enhanced responses to stress treatment such as the 

oxidative stress and cold stress. Our study suggests that bZIP68 directly or 

indirectly senses perturbation of cellular redox states and links the redox change 

to activation of oxidative stress defense genes through redox regulation of 

transcription. 
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