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Molecular dynamics on a potassium channel KirBac3.1

The Inwardly Rectifying Potassium (Kir) channels are a family of potassium channels which
play a key role in K+ transport and the regulation of membrane electrical excitability in many
cell typesl. Kir channels are found in the membrane of almost every cell in the body and
control such diverse processes as heart rate, vascular tone, insulin secretion and salt/fluid
balance. Their physiological importance is highlighted by the fact that genetically-inherited
defects in Kir channels are responsible for a number of human diseases (channelopathies).
Recently, Catherine Vénien-Bryan's team has solved the structure of a functionally active
engineered mutant of KirBac3.1 (S129R) in which the gate is in an open conformation(1,2,3).
A gating model was proposed based on an intricate network of intra- and intersubunit
contacts. Comparison with a closed structure has shown that the transition between the
closed and open forms depends on the twist conformation of the cytoplasmic domain (CTD).
Additionally, this study also highlights how the C-linker, linking the transmembrane domain 2
(TM2) and CTD could couple CTD twist movement to pore opening to stabilize the open state.
In parallel, we have also identified important mutants causing diseases such as
KirBac3.1W46R, for which we have solved the 3D structure.

In order to provide crucial molecular dynamics information on how the wild type and mutant
channel open/close, we have already started to analyse the normal mode motions for these
channels using a new pioneering method developed in David Perahia's group: Molecular
Dynamics with Excited Normal Mode (MDeNM). The simulation of the protein being
performed in lipidic bilayer. We have already obtained some very encouraging data.

The objective for this project is to consolidate and pursue the molecular dynamics
studies which would allow analysing the possible large scale structural changes and
interactions that may be involved in the gating phenomenon for the wild type and the mutants
causing diseases.
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