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Structural and functional insights into cholesterol regulation of k+ channels in vasculature and heart
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Our research focuses on the mechanisms that underlie 
cholesterol regulation of ion channels with particular focus 

on inwardly rectifying K+ channels (Kir), which is responsible for 
regulating membrane potential and excitability in a variety of 
cells types including cardiomyocytes, smooth muscle cells and 
endothelial cells. We have found that an increase in membrane 
cholesterol paradoxically has opposite effects on two types of 
Kir channels expressed in cardiomyocytes, it simultaneously 
suppressed the activity of Kir2.1 channels responsible for the 
basal Kir activity and enhances the activity of cardiac KACh 
channels which plays a key role in the control of the heart rate. 
We propose that the loss of basal Kir activity together with 
enhanced activity of KACh should result in destabilization of the 
heart rate control and development of arrhythmias. In terms of 
the molecular mechanisms of cholesterol-induced regulation 
of the channels, we discovered that the channels interact 
with an ensemble of cholesterol molecules and identified 

novel cholesterol binding sites that are specific for open and 
closed states of the channels. We also show that increase in 
membrane cholesterol in vitro and in vivo suppresses flow 
sensitivity of Kir2.1 channels, a hallmark of they function in 
vascular endothelium.
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