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Investigation of molecular mechanisms underlying environment-dependent
regulation of ion permeation through mammalian potassium channels.
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Generally, potassium ion channels selectively permeate potassium ions and
block sodium ions to generate potentials across biological membranes. However, some potassium
channels, such as a two-pore domain potassium channel TWIK-1, can permeate sodium ions under
specific conditions. It is poorly understood how the potassium channels regulate their ion
selectivity. We aimed to reveal molecular mechanisms underlying the "loose" ion selectivity of
TWIK-1 using infrared and fluorescence spectroscopic techniques. Infrared spectroscopy revealed
that the selective filter moiety in TWIK1 possesses lower the affinity for potassium ions. Also,
fluorescence spectroscopy showed that an "entry" site for ions in the extracellular domain of TWIK-1

becomes more opened depending on sodium concentrations. These results suggested that the
selectivity filter and the entry site in the extracellular domain cooperatively play important roles
in unconventional sodium permeability in TWIK-1.
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