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Structure and permeation of Cl– channels

There are several Cl– channel structures, suggested 
by their hydrophobic analysis (fig. 1). Mechanisms of 
Cl– channel permeation have been successfully studied 
by means of X-ray analysis of ClC channel crystals. This 
sophisticated method has revealed a complex structure 
of ClC channels and a binding motif of Cl– ions [19, 
108]. The structure revealed a complex fold of 18 a-
helices per subunit with at least two Cl– ions bound in 
the center of each protopore [109, 110]. These studies 
have shown that a lone Cl– ion bound to the center of the 
ClC pore is pushed out by a second ion that enters the 
pore and takes its place. The pushing of an ion by another 
is favorable for energy barriers that reduce the largest 
free-energy gap. 
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