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lon channels are membrane proteins that catalyse rapid and veelegtisport of ions across cell
membranes, and are essential for the generation af mepulses that control crucial functions in the hodke
have arried out gtensive aomic-level molecular dynamics simulations of different ion channels to waico
common features of seleatiion transport. bltage-gited sodium channels are responsible for the generation of
action potentials, yet the mechanisms by whicly gadect for sodium er other abundant ions remain ehssi
Our simulations ha&e demonstrated &tient multi-ion conduction, where protein carboxylate groups play
intimate and dynamic roles in the transport process.have obsened ion-carboxylate comples that are
unique to sodium, and which are responsible for creating a high field strength site that preferentially selects for
sodium. Shared features of conduction are seen in both bacterial and model mammalian channels, despit
distinct EEEE and DEKA signature sequences. Maedree energy simulationsveal analogous ion-protein
compl invdvement in ASIC channels, which mediate sodium currents in response to incraaseellelar
proton concentrations. These results are leadingrtts a general understanding of the principlegegong
sodium-selectie protein binding and transport.
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