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The Regulation of K+ Channel Activity by G Proteins

G (Ke)

(Ke)
) )

21Kg

TSH
TRH
TSH
Ke
Ks Kird.x

Kir3.x
1 TSH
Kir3.4

Kir3.1

Kird1 Kir34 TRH
3 TRH

TSH

TRH

1.TSH Ke

JSPS-RFTF 96L 00302

(H8.04.01~H11.09.30)
(H8.04.01~H10.03.31)
(H8.04.01~H9.03.31)
(H9.04.01~H13.03.31)
(H10.04.01~H13.03.31)
(H12.04.01~H13.03.31)

Ks
(
Ke
Ke
Kir3.2
wv
Kir3.2 1
Kird.2 2
Kir3.2a Kir3.2c
2 Kir3.2
( 2 3
Kird2c C
PDZ
2
Kir3.2c
1
Ke Kird.l Kir3.2

Ko

subgtantia

SubsLantia nigri

pars reticulata




2
Kir3.2-Kg  Kir3.2a
Kir3.2c
Kir3.2c
G
Kird.2c PDZ
PDz
Kir3.2c
Kird.2c PDz G
PDZ Kir3.2c
PDZ C
(GK
) PDz
(3
Kir3.2c
y
SAPOT G protein
By subunit
SAPAP1
3.Kir3.2c-Kg PDZ
2.2
Ke
relaxation Keg
RGS Regulators of G protein signaling
GTPase
Ke  relaxation
(1) ca®
BAPTA Ke relaxation 2
CaM CaM
GTPase RGS
relaxation
ca* ca*/CaM
RGS G
Ke
ca* Kg
Ks relaxation ca?*/CaM
RGS G
G
4
PIP; RGS

ca?*/CaM RGS

relaxation

Ko

@5 5, j@ﬁ

‘ﬂA&RGS

DKg
Kir3.1/3.4

PDZ

Kg Kir3.2

2)G o GTP
RGS Ko

1) Morishige, K-1., Inanobe, A., Yoshimoto, Y., Kurachi, H.,

Murata, Y., Tokunaga, Y., Maeda, T., Maruyama, Y., and
Kurachi, Y. Secretagogue-induced exocytosis recruits G
protein-gated K* channels to plasma membrane in endocrine
cells. J. Biol. Chem., 274, 7969-7974, 1999.

2) Hibino, H., Inanobe, A., Tanemoto, M., Fujita, A., Doi, K.,

Kubo, T., Hata, Y., Takai, Y., and Kurachi, Y. Anchoring
proteins confer G protein sensitivity to an inward-rectifier
K* channel through the GK domain. EMBO J., 19, 78-83,
2000.

3) Inanobe, A., Yoshimoto, Y., Horio, Y., Morishige, K., Hibino,

H., Matsumoto, S., Tokunaga, Y., Maeda, T., Hata, Y., Takal,
Y., and Kurachi, Y. Characterization of G-protein-gated K*
channels composed of Kir3.2 subunits in dopaminergic
neurons of the substantia nigra. J. Neurosci., 19 (3),
1006-1017, 1999.

4) Fujita, S, Inanobe, A., Chachin, M., Aizawa, Y., and

Kurachi, Y. A regulator of G protein signaling (RGS)
protein confers agonist-dependent relaxation gating to a G
protein-gated K* channel. J. Physiol., 526.2, 341-347, 2000.

5) Inanobe, A., Fujita, S., Makino, Y., Matsushita, K., Ishii, M.,

Chachin, M., and Kurachi, Y. Interaction between the RGS
domain of RGS4 with G protein a subunits mediates the
voltage-dependent relaxation of the G protein-gated
potassium channel. J. Physiol., 535.1, 133-143, 2001.

6) Ishii, M., Inanobe, A., Fujita, S., Makino, Y., Hosoya, Y.,

and Kurachi, Y. Ca® elevation evoked by membrane
depolarization regulates G protein cycle via RGS proteinsin
heart. Circ. Res., 89, 1045-1050, 2001.

7) Ishii, M., Inanobe, A., and Kurachi, Y. PIP; inhibition of

RGS protein and its reversal by Ca’/calmodulin mediate
voltage-dependent control of G protein cyclein acardiac K*
channel. Proc. Natl. Acad. Sci. USA, 2002 (in press).



