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Pumps build ion gradients, ion channels dissipate gradients

outside

/\ inside



lon channels electrically polarize the cell membrane
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Conduction through a single K* channel






Two subunits of a K* channel
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Two subunits of a K* channel
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Mechanics of pore gating
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Mechanics of pore gating

(Opened)



Mechanics of pore gating
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Mechanics of pore gating

(Opened)



Current from a single K* channel






Voltage-dependent K* channels



Comparing a voltage-dependent K* channel
to a bipolar transistor

Voltage gated
ion channel

transistor

Sigworth, FJ (1994) Q Rev Biophys 27:1-40



Such channels need a volt meter






Opening is fairly slow (ms timescale)



Fab 6E1 KVAP at 3.2 A









Isolated voltage sensor at 1.9 A resolution



When the pore does this:
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When the pore does this:

(Opened)



The voltage sensor does this:

External

Internal



The voltage sensor does this:
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Detecting channel conformational changes with biotin



Example of inhibition from internal side



Example of inhibition from external side



Voltage-dependent channels ‘inactivate’



Calibration using the pore: biotin as a molecular
ruler for depth of an amino acid in the membrane






1A PDTE biotin
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9A-10A MCAP/IPEQ biotin

External

Internal



17A BCAC biotin
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