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3D structure map of the voltage sensitive sodium channel
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Abstract
The voltage gated sodium channel generates the action potential. This 300 kDa protein has four ho-
mologous regions. We isolated sodium channels from Electrophorus electricus electroplax by detergent
solubilization and immunoaffinity chromatography and studied their structure by the combination of He-
stage cryo-electron microscope and single particle analysis at 19 A resolution. The channel had a bell
shaped outer surface of 135 A heights and 100 A in side length at the square shaped bottom.
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a Extracellular polypeptide 44K (21%)

Il repeat
26K (12%)

| repeat
33K (16%)

Il repeat
31K (15%)

IV repeat
29K (14%)

N-terminal
region
13K (6%)

—_
I-1l Linker
18K (9%)

Cytoplasmic region 101K (49%)

—_—
11-111 linker
23K (11%)

Trans-
i.p: membrane
1 region
63K (30%)

HI-1V linker
6K (3%)

C-terminal
region
29K (14%)
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The voltage-sensitive Sodium Channel is a bell-shaped molecule with several cavities[Chikara Sato, Yutaka Ueno,
Kiyoshi Asai, Katsutoshi Takahashi, Masahiko Sato, Andreas Engel, and Yoshinori FujiyoshiCNature 409, 1047-

1051 (2001)0
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