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(Volume 2: 6.6.1)

Ligand-gated channel Voltage-gated channel
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Model of ion channel hastwo parts

1. Two-state gate model of kinetics
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2. Passive electrodiffusive model of permeation
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Assume A channels per unit area, of which n(t) are open.
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Theory of absolute reaction rates (volume 1, chapter 6)

Closed Open
Reaction coordinate

o = Ae(BEc—Es)/kT

lB — Ae(E()fEB)/kT

Potential energy of an ion channel

!o +)
Ly

The potential energy of an ion channel includes mechanical, chemical, and elec-
trical contributions, each of which can be different in different conformations.
Electrical potential energy depends on both the distribution of charge in the gate
and on transmembrane potential. Therefore, E', Ep, and E¢ dependon V..
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Single-channel variables Macroscopic variables
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