
Accepted Manuscript

Title: Review: Salt stress sensing and early signalling events in
plant roots: current knowledge and hypothesis

Author: Sergey Shabala Honghong Wu Jayakumar Bose

PII: S0168-9452(15)30087-X
DOI: http://dx.doi.org/doi:10.1016/j.plantsci.2015.10.003
Reference: PSL 9309

To appear in: Plant Science

Received date: 5-8-2015
Revised date: 5-10-2015
Accepted date: 6-10-2015

Please cite this article as: Sergey Shabala, Honghong Wu, Jayakumar Bose, Review:
Salt stress sensing and early signalling events in plant roots: current knowledge and
hypothesis, Plant Science http://dx.doi.org/10.1016/j.plantsci.2015.10.003

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.

http://dx.doi.org/doi:10.1016/j.plantsci.2015.10.003
http://dx.doi.org/10.1016/j.plantsci.2015.10.003


Review: Salt stress sensing and early signalling events in plant roots: current 

knowledge and hypothesis  

 

Sergey Shabala1*, Honghong Wu1, and Jayakumar Bose1,2 

1School of Land and Food, University of Tasmania, Private Bag 54, Hobart, Tas 7001, Australia; 

2ARC Centre of Excellence in Plant Energy Biology and School of Agriculture, Food and Wine, 

University of Adelaide, PMB 1, Glen Osmond  SA 5064, Australia  

 

*Corresponding author. Email: Sergey.Shabala@utas.edu.au 

 
 
Highlights   
► Plant membranes harbour many types of transport proteins that can act as a sodium sensor(s)  
► To operate as a sensor, several transport proteins are clustered together to form a “microdomain” in 
a lipid raft 
► Sensing mechanisms operate in parallel providing plants with a robust system of decoding 
information about the specific nature and severity of the salt stress  
 
Abstract 

Soil salinity is a major environmental constraint to crop production. While the molecular identity 

and functional expression of Na+ transport systems mediating Na+ exclusion from the cytosol has 

been studied in detail, far less is known about the mechanisms by which plants sense high Na+ 

levels in the soil and the rapid signalling events that optimise plant performance under saline 

conditions. This review aims to fill this gap. We first discuss the nature of putative salt stress 

sensors, candidates which include Na+ transport systems, mechanosensory proteins, proteins with 

regulatory Na+ binding sites, sensing mediated by cyclic nucleotide-gated channels, purine 

receptors, annexin and voltage gating. We suggest that several transport proteins may be clustered 

together to form a microdomain in a lipid raft, allowing rapid changes in the activity of an 

individual protein to be translated into stress-induced Ca2+ and H2O2 signatures. The pathways of 

stress signalling to downstream targets are discussed, and the kinetics and specificity of salt stress 

signalling between glycophytes and halophytes is compared. We argue that these sensing 
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