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Properties of lon Channels 1‘

Membrane-spanning pro teins
Hydroph ilic ion condu ctive pathway
— Water-filled
— Traversing ion must lose hydration shell
« Selective
— Charge screening and size
— Specific binding
» Gating prop erties
— Exist in open and closed states
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Voltage-gated K* Channel:
Structural model
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Doyle et al. (1998) Science 280:69-77

Voltage-gated K* Channel:
Structural model

Contour of the Molecular Surface
Conductive Pore of the Channel

Voltage-gated Channels: variations on a theme
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K+channel,
four subunits

Nar and Ca** channels
one subunit, four domains

Voltage-gated Na* Channel: three conformations
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Voltage-gated Na* Channel: inactivation during action potential
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Voltage-gated K* Channel:
“ball-and-chain” model of i nactivation
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Acetylcholine Receptor: l‘
at the neuromuscular junction

ACh receptors visualized with fluorescent stains

Acetylcholine Receptor:

a ligand-gated ion channel
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Resting synapse
ACh receptors closed
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Activated synapse
ACh receptors opened

Acetylcholine Receptor:
a ligand-gated ion channel

Structural model

3D structure of ACh-receptor
9 angstrom resolution

Unwin (1993) Neuron 10:31-41

Subunit Structure as Basis of Classification ‘1‘
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Tetrameric channel
« Voltage-gated
« Highly selective

Pentameric channels
« Ligand-gated
« Selective for charge

Hexameric channels
» Persistent
« Selective for size

Inward rectifiers
Shaker K+ channels
Na+ channels

Cat+ channels

ACh receptor
NMDA and AMPA
GABA

Glycine

Gap junctions
Water channels
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