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Voltage-gated potassium channels are ubiquitous transmembrane (TM) proteins, enabling the 
passive  flow  of  ions  across  the  cell  membrane  upon  changes  in  the  TM  voltage.  Their 
modulation by lipids is a widespread mechanism in living cells. The lipid content influences  
indeed the amplitude of the ionic current and changes the probability of the channel being 
open and conducting or closed. Experimental findings inferred from a variety of techniques as 
well  as  Molecular  Dynamics  (MD)  simulations  studies  have  revealed  direct  interactions 
between the lipid  headgroups  of  the  membranes  and ion  channel  residues,  suggesting  an 
influence of the local lipid environment on the channel’s function. Alteration of the lipids may 
in principle modify also the overall electrostatic environment of the channel, and hence the 
transmembrane potential, leading to an indirect modulation, i.e. a global effect. We reveal here  
based  on  out  recent  atomistic  MD  simulations  of  several  voltage-gated  potassium  (Kv) 
channels several scenarios that seem to highly depend on the characteristics of the channels.  
Our findings rationalize the apparently different potentiation of Kv channels by lipids.
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