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Fig. 6.7  Parts of 
the amino acid 
sequence of the 
Electrophorus so- 
dium channel, to 
show the four homol- 
ogous domains. The 
four domains are a- 
ligned, with gaps in- 
troduced to maximize 
homology. The one- 
letter amino acid code 
is used. Boxes en- 
close identical or simi- 
lar amino acids. The 
segments S 1 to S6 
are thought to be re- 
gions where the chain 
forms α-helices which 
t raverse the mem- 
brane. (From Noda et 
al. 1984.)
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Figure 6.8. Hydropathy profile of the 
amino acid sequence of the Elec- 
trophorus sodium channel. The 
averaged hydropathic index of amino acid 
residues i - 9 to i + 9 is plotted against i, 
where i is the position number of the amino 
acid residue in the sequence. The bars 
show the posit ions of the homologous 
domains I to IV, and the boxes below them 
show the positions of the sections S1 to S6 
that are thought to cross the membrane. 
The line of open boxes shows all sections of 
predicted α-helix or β-strand structure. The 
bottom line shows the positions of the 
posit ively charged lysine and arginine 
residues as upward lines and the negatively 
charged aspartate and glutamate residues 
as downward l ines. (From Noda et al., 
1984.)

Figure 9-13 Gating currents directly 
measure the changes in charge distrib- 
ut ion associated with Na+ channel  
activation. 
A. When the membrane is depolarized the Na+ 
current (INa) first activates and then inactivates. The 
activation of the Na+ current is preceded by a brief 
outward gating current (Ig), reflecting the outward 
movement of positive charge within the Na+ channel 
protein associated with the opening of the activation 
gate. To detect the small  gat ing current i t  is 
necessary to block the flow of Ionic current through 
the Na+ and K+ channels and mathematically 
subtract the capacitive current due to charging of the 
lipid bilayer. 
B. Illustration of the position of the activation and 
inactivation gates when the channel is at rest (1), 
when the Na+ channels have been opened (2), and 
when the channels have been inactivated (3). It is 
the movement of  the posi t ive charge on the 
activation gate through the membrane electric field 
that generates the gating current.
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