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Objectives: 

Plant ion transport systems are well studied with respect to their role in plant mineral homeostasis 
and nutrition. But ion transport through cell membranes are intrinsically dependent on membrane 
potential and, in turn, do contribute to both the steady-state and the transients of membrane 
potential. Electrical signaling, which is mostly studied in animals (and especially in excitable cells) 
is not foreign to plants. Electrical signals do occur at both the plant cell and plant tissue levels and 
can even propagate at the whole plant level from one organ to another and participate in stress 
signaling. Electrical fields within plant tissues, in relation with the activity of ion transport systems 
and with propagation of electrical signals, are also believed to be involved in the control of 
polarized patterns of growth, development and morphogenesis. The molecular basis of these 
peculiar aspects of plant physiology is as yet poorly understood.  

An increasing number of plant ion transport systems have been identified at the molecular level 
and their individual biophysical characteristics have been described in detail. Particularly, a number 
of voltage-dependent ion channels and other ion transport systems have been identified in plant 
cells which are analogous to animal counterparts responsible for electrical signaling in excitable 
cells. It is now important to collect quantitative data on ion transport and electrical signaling, and 
to use these data as a basis for developing simulation models of the control of cell membrane 
potential. 

The aim of this project is: 

• to implement and validate a mathematical model for the integration, at both the cell and tissue 
scales within the plant, of the individual contributions of ion transport systems to the steady-
state and transients of the cell membrane potential 

• to explore, describe and demonstrate the role of electrical signals in the polarization of 
development and morphogenesis and in stress signaling within plants (especially water and 
biotic stresses) 
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