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A study on the functional importance of the inner space of the extracellular
domain in a peptide-gated Na+ channel
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To understand the function of negative-ring structures by D552 and D556 of
the Aplysia FMRFamide-gated Na+ channel (AkFaNaC), the mutant channels (D552N, D556N, D552ND556N)
were made and examined in Xenopus oocytes. We found that the Ca2+ coordination to D552 and D556
inhibits the activation of FaNaC. We constructed an allosteric model in which the channels are in
either Ca2+-unbound or Ca2+-bound states. The model explains many aspects of the activation of
AkFaNaC. To extend the research, we examined seven SS bonds in the external domain of FaNaC which
must be important for maintaining the inner space of the external domain of FaNaC. We also started
to analyze the functional impact of the negative-rings of the rat acid-sensing ion channel which are

structurally similar to the negative-rings of FaNaC.



GABA
Na+* H+
Na+*
FMRFamide Na*
AkFaNaC
AkFaNaC 3
Na+*
X
3
AkFaNaC 3
AkFaNaC
D552, D556
Na+*
AkFaNaC

SS

(1) AkFaNaC

552 556

AkFaNaC

AkFaNaC
@
AkFaNaC
(3) AkFaNaC
rASIC3
AkFaNaC D552, D556
E435, D439
“4) Na*
14
SS
SS 3
AkFaNaC 7 SS
@
AkFaNaC
D552N D556N
D552ND556N
EC50
Caz+ 1.8mM
10mM
Caz+



Caz+
M Ca2+
10
Caz+
M
Caz+
Pflugers
Archiv
@
AkFaNaC D552, D556
E435, D439
E435
(©) 7 SS
AkFaNaC
SS 7
SS
SS
SS
SS

1. Fujimoto A, Kodani Y, Furukawa Y,
Modulation of the FMRFamide-gated Na*
channel by external Ca?+, Pflugers Archiv,
469, 1335-1347, 2017, , DOI:

10.1007/s00424-017-2021-z

2. Nozaki K, Furukawa Y, Serotonin
modulates  the  excitatory  synaptic
transmission in the dentate granule cells,
Journal of Neurophysiology, 115,
2997-3007, 2016, , DOL:
101152/jn.00064.2016

1 Furukawa Y, Tagashira 1, Effects of the
disruption of the disulfide bonds in the

extracellular domain of the
FMRFamide-gated Na+ channel, 95
2018 3 29
2
SS FMRFamide
69
2017 5
13

3. Furukawa Y, Kodani Y, Fujimoto A,
External Ca2+ affects the efficacy and the
desensitization of the FMRFamide-gated
Na+ channel by binding to the two negative
rings at the bottom of outer vestibule of
the channel pore, 94

2017 3 28

4. Furukawa Y, Kodani Y, Fujimoto A, Tandem
negative rings at the bottom of outer
vestibule are involved in the efficacy as
well as the desensitization of the
FMRFamide-gated  Na+  channel,  22™
International Congress of Zoology, 87"
Meeting of Zoological Society of Japan,
Joint Events, 2016 11 17

5 Nozaki K, Kubo R, Furukawa Y, Serotonin
depresses the excitatory postsynaptic
potentials in the dentate granule cells,

46™ Annual Meeting of Society of
Neuroscience, 2016 11 13  SanDiego,
USA
6
39
2016 7 22
7 Serotonergic

direct modulation of the excitatory

synaptic afferent inputs to the granule

cell in the hippocampal dentate gyrus,

37 2015 12
12



67

2015 10 24
9

86
2015 9 17
O
O
o

FURUKAWA YASUO

&)

®

*



