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KcsA

The nobel potassium channel

Introduction

Potassium selective ion channels play a pivotal role in many physiological processes. They have 
an important function in excitable and non excitable cells e.g. of the nervous system, the heart, 
skeletal muscle or the endothelial tissue. Besides the common structure of voltage gated ion 
channels with six membrane spanning domains (Kv), small potassium selective channels with only 
two membrane spanning domains are well-known. Prominent members of this family are the 
eukaryotic inwardly rectifying channels (Kir), but also KcsA, a potassium channel from the gram 
positive bacterium Streptomyces lividans. It is the first prokaryotic K+ channel analyzed  on the 
molecular/structural level and from this studies it is convincing that KcsA is an ancestral gene in 
the phylogenetic tree of this ion channel family.
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• Control of tone/blood pressure in arterioles

• Potassium secretion in the kidney

• Maintaining a stable resting potential in the heart

• Sensor for extracellular K+

Computational model of the bacterial potassium 
channel KcsA in the plasmamembrane.
Four identical subunits of the two-transmembrane-protein 
build a functional homotetramer.

Research on KcsA is of high interest for the pharmaceutical industry and the scientific community, 
because the results may help to understand the function and regulation of the eukaryotic 
potassium channels, since inwardly rectifying potassium channels are vital in many physiological 
processes as for example:

Schematic representation of the topologies and main 
features of Kv and Kir potassium channels:
Transmembrane helices are numbered S1-S6 in Kv
channels and M1-M2 in Kir channels. The S4 segment is 
the positively charged putative voltage sensor. The loop 
between S5 and S6 (M1 and M2 in Kir) represents the pore. 
N and C are the cytosolic amino and carboxy terminus.
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KcsA, a bacterial potassium channel from 
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Rectification of potassium 
channels.
A: Voltage dependence of the mean 
current (250 mM KCl symmetric). 
B: Traces at +100 mV (upper lane) 
and -100 mV (lower lane) showing at 
least three conductance levels. 
C: Histograms deduced from the 
traces given in B. The occurrence of 
the closed and open levels is 
indicated.
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