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Abstract 

Plasmamembrane potassium channels importantly contribute to maintain ion homeostasis across the 
cell membrane. The view is emerging that also those residing in intracellular membranes play pivotal 
roles for the coordination of correct cell function. In this review we critically discuss our current 
understanding of the nature and physiological tasks of potassium channels in organelle membranes in 
both animal and plant cells, with a special emphasis on their function in the regulation of photosynthesis 
and mitochondrial respiration. In addition, the emerging role of potassium channels in the nuclear 
membranes in regulating transcription will be discussed. The possible functions of endoplasmic 
reticulum-, lysosome- and plant vacuolar membrane-located channels are  also referred to. Altogether, 
experimental evidence obtained with distinct channels in different membrane systems points to a 
possible unifying function of most intracellular potassium channels in counterbalancing the movement of 
other ions including protons and calcium and modulating membrane potential, thereby fine-tuning 
crucial cellular processes. 
 

Introduction 

Potassium channels are widely spread over all kingdoms, ranging from viruses to humans, but the 

physiological roles they play in the different organisms are not well defined for all of them. A characteristic 

feature of highly selective potassium channels is that their preference for potassium is defined by a 

conserved amino acid motif, TVGYGD, in the narrowest stretch of the pore known as the selectivity filter [1, 

2]. Thus, in principle, a simple bioinformatic analysis can be exploited to identify putative potassium 

channels in different organisms with completely sequenced genomes (see e.g. [3] for prokaryotes). 

However, one has to keep in mind that several other channels, which allow the flux not only of potassium 

but of other cations as well, do not display this signature sequence. Yet, under physiological conditions 

potassium may be the main cation flowing through them.  Notable technical advancement in biophysics 

and cell biology during the last decades have led to the discovery of intracellular potassium channels 
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