YAKUGAKU ZASSHI 127(1) 1—2 (2007) © 2007 The Pharmaceutical Society of Japan 1

—Foreword—

G 5 N7 BEHFAZRROH - AR U RETHE
H A E

Novel Functions and Regulatory Mechanisms of G Protein-coupled Receptors

Norimichi NAKAHATA
Department of Cellular Signaling, Graduate School of Pharmaceutical Sciences, Tohoku University,
and Tohoku University 21st Century COE Program ‘“‘CRESCENDQO’’, 6-3 Aoba,
Aramaki, Aoba-ku, Sendai City 980-8578, Japan

M ICFEET 5 7T REERE#EEZHT 5 G
G N B HERZRK (G protein-coupled recep-
tor; GPCR) 13, BEEK THWSLNTWSEY D
KIEBMMERARETHHATHS. LiedisT
GPCR % 19 2 fffl ol 5 A= i B e e OF 2 O 3 i 1%
WO, D FIERET ORISR 2R3
DOFEREDOHES, = 5I12H Ly GPCRIEEIE DA
EMRICBWTHMO TEETHS.

PYHF—=F > RO BAv 2P v —HmITHH
%572 GPCR O > 7 FIVREMFEIL, GPCRIZX
STHEHBEEELINDZZBKRGHY O )X\7EELT
Gy, Gi, Gu MU G, 77 2 —DHEIET 5 Z &M
S5MITRD, TNETNOT 7 I —ITET D%k
GHNIBEENL TS T FIVBENSI SR X
N5ZENHSENIIR>T, Y127 Uy AMP ®
BHZEMRET D G, EHHT 2 G ITLB T T2V
2 I—Y/HA 7y AMP ZROFREITINA T,

WWEDRAKRYN—F C OIEWILENT D1/
> =)L IR KARE ORI K B M Ca2t Bh B
DA > =)L 1,45-=1U U (IPy) &7 05
1oFF—ECEEELT ST I T YO —
VDR, & LU THIlEH#REZ Y 2801
B G 2/)N7E® Rho OIEWLZHIHT 2 G, &
D5 MIZ78 5 T, GPCR D27 FIVIBED Hs
()72 R VI HEST U 72 I b .

L)L, mIEOWMIEMNS GPCR 2N 227 F

RALRZER B A FERH IR G IR 208, HAEK
%21 {4 COE 'O % Z L “CRESCENDO”’ (T980-
8578 & EXIFAEFHE 6-3)

e-mail: nakahata @mail.pharma.tohoku.ac.jp
AARESEAE 126 ERT DRI T L S21 FX

IREEN B 5T L b EMiRRETIZRL, 4FT
HONTWRWZEEDOH L VRN RTINS &
EBIT, ZHEEROIEENSL < DHREIT K > TS
NTWDZENHLMMI> TER. HIAE, AU
GPCR IZIERT 57 T2 A b DL/ E 2 DT 7
WCEZBDE, Blxd GH NI EOIEMNS &
HIINDZENPEINTNWD, —F, ZHRKE
GTORBEERNS Y T A MEELRELS THZ
BARNEMEL TWBEZENH D, S TZRED
7oA IZANESbN TV, WEEDE
PEEEMICHSIT 21 >y — A7 IZARE,
HBIZZAKRIHEET A0 a— N7 4T
ZAMZHEINTWS, 3512, YdZ X M)k
AL THEMILL 7= GPCR IZ, 2 MU ED G >
N7 BEOEEAZGIERIT I ENHEINTY
5. HTimmicH D&, GPCR @K E X3 50 kDa
%%T%U,:%%G&ymﬁgmk%émw
kDa gif8 Ch 5. L7za> 7T, GPCR 17T
L LD =8RG ¥ N7 ENRFFICIEE S
#, £9593%&, GPCRIIM 6N LiET=8
KGHZ NNV BEEKXNT BH, & 2O EHERE
DEEMEBEZSNDN, BHEDEIAZOEFITIAR
B/ ExExTHhHS. £/, GPCR ® C RIZHANIZ
GIET 2D, £ZIX=8KG % NI HELIN DO
RIEY ONTBENREEGT B EMNREINTNS, C
RIZIX G & N EHERZHEEF T —E (GRK)
W&o T Vb ZEZ T2 EANEFEL, ZHRIKC
KNU eI hd &, TVAFUNRAALT, &
TFIIRENMELT 2 EEHIT, ZEROBUEIEN
IO, {2 —FUE¥—ahEEIN5.
GPCR DO CRIZIF 7LV AF LN ZHELED Y >



Vol. 127 (2007)

INIBENRET 2 EMNmERNIN, T04AHEY
BREZRITHICIMBEINTHARWL, —F, GPCR
DT FIEEDIEEFEIZ, regulator of G pro-
tein signaling (RGS) N G % > /)\7 & ®D GTPase i
HAERTFELTHE, 7 FIVORERELERIES
BHHEEHED ZENRINTWS, RGS OFEE
1330 LA LD ZFEICIED, = DHERE D ARIAN R 72
NTWn5. GPCR Ofifafic BT 2 #BEITZ D
WHEFBLICIR < (R 570, BIETHIZN L =
BRI OWTIEMA ST LTI HI N Td
57, SHBOMIATNEHETHS. £z, GPCR
N_BEKE (B2VWIEZEREL) LTHEETSIE
NWEINTND, ZOBKMMUEIFAE (A @
SRERTRZZHEGEATO (B OZEARTE
IHEENHEIN TSN, HicATO0ZEK
MBMME L BBV FIIVREDZENT S
ENBEZSEND. I5I1Z, GPCR O 7 FI)VRiE
MTHONDGAE, MBI —ITE Z 2R TId7kR
<, BEZ 7 hEHINZIA 7 ORAA IZBN
TIrTbN s ZENREASMNIINTNS,. ZDfF
B 57 MZBIT S GPCR 27 F )L O T DR
B EKD DT - ThD. GPCRIFEHEDH %72
FEiHEHE & Fig. 1 1TEXMITR L=

AiE Ly > RY T LTI, GPCR O#Hi7z7stte
KO DWW TERIE DRI R E R RS0, 1hH

undefined
protein

o / 41l

=D

DNA Cellular signal

Fig. 1. Novel Functions and Regulatory Mechanisms of G
Protein-coupled Receptors (GPCR)

(D Agonists with different chemical structure activate different G pro-
teins through the same GPCR, @ Inverse agonist reduces endogenous activi-
ty of GPCR, (3 there are four major groups of trimeric G proteins as first
targets of GPCR-mediated signal, @ G protein-coupled receptor kinase
(GRK) phosphorylates agonist-occupied GPCR C terminus, (5 C-terminus
of GPCR bound several undefined proteins, (& regulators of G protein sig-
naling (RGS) accelerate GTPase activity of G proteins, and RGS-anchoring
proteins (RGS-AP) modulate the function of RGS, @) GPCR gene/protein
expression is regulated through GPCR signal positively or negatively,
hetero- or homo-dimerization of GPCRs change the signaling, and (9 lipid
raft is a specific microdomain of cell membranes for GPCR signaling.
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