I nvestigating the role of conformational change of the porein Kir channel gating
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Potassium channels act astep to pasee K* diffusion across cell membranes, regulating conduction in
response to cellular signals. Their exquisite selectivity foover other cations is achied by drect interaction
between K and the ion selectivity filtewherein each Kis coordinated by eight peptide backbone caylson
and, at the innermost of the four binding sites, threoniyaroxyls. These amino-acid-based ligands are
exchanged for water molecules at eithacd of the selectivity filter and it is thought thdtikins diffuse fully
hydrated between selectivity filter and cytosol, requiring that the pore expandsdrieladsting channels) to
accommodate hydrated*Kons during actiation and conduction.While the cowmentional model of gting
rationalises this by wersible steric occlusion of the ion conduction padiwwith the pore alternating between
wide ‘open’ and narmw ‘closed’ conformations at the inner heliyriglle crossing, this model does not fit all
awailable evidence. @ understand channel function better we decided to test the gating model directly
embarking upon a coordinated structure-function approach utilising andmectifier KirBac3.1 as the subject
of the study Purified recombinant KirBacysteine-pair mutants were crosslinked at specific sites in order to
restrict the width of the pore at the helix bundle constrictigm-{B2) in the conduction patlay Crosslink
formation between inner helices of adjacentusits was verified by polyacrylamide gel electrophoresis,
crystallographic structure analysis and vatimass spectrometnActivity of reconstituted K channels s
analysed by fluorimetric liposomal assays (a population method) and elgsiodpgical single channel
analyses. The data indicate that crosslinked ‘closed’ mutants are able to conducgiostantiate our findings
in silico, the potential of mean force as a one-dimensional function along the conduction pathwayeof nati
KirBac3.1 was calculated. The resultant energetic profiles indicate a wefyel® enegy barrier to conduction
through the narm constriction located at the tyrosine collsupporting the experimental results.
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