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Abstract:

Voltage-dependent channels demonstrate a wide range of different gating mechanisms.  For instance, voltage-gating in the Shaker K+ channel involves three distinct mechanisms: the ion permeation pathway can be pinched shut either by a rearrangement of helices at the intracellular entrance, by a rearrangement of the protein at the narrow selectivity filter (C-type inactivation), or the channel can be plugged by an intracellular stretch of amino acids near its own N-terminus (N-type inactivation).  In contrast, gating in the diphtheria toxin channel involves large scale movements of protein across the bilayer that lead to dissolution and reformation of the ion-conducting pore. The mechanism of voltage-dependent gating in anthrax toxin channels, and its role in the function of the toxin are not well defined.  We are investigating the voltage-gating characteristics of protective antigen (PA) channels to more fully understand the mechanism of membrane translocation and toxin function.  Our approach combines the substituted cysteine accessibility method and probing by cysteine-reactive methanethiosulfonate (MTS) reagents, with electrophysiological recordings of anthrax toxin channels in lipid bilayers.  Based on results from previous accessibility experiments, we probed residues within the membrane-spanning beta-barrel region of PA with the positively charged reagent MTS-ET.  Upon modification with MTS-ET, the channels demonstrate a drop in conductance, indicating that these residues are exposed to the aqueous solvent and line the ion conduction pathway or channel lumen.  Interestingly, following modification with MTS-ET, the gating behavior is markedly different; the channels do not close in response to negative voltages and appear to be locked open.  We are investigating the physical basis of this phenomenon and through further studies we aim to define the voltage-gating characteristics of PA channels and locate the physical voltage gate.  Mechanistic details of voltage-gating in PA channels may offer insight into the function of voltage-dependent ion channels in general.   
PAGE  
43

