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HBE GHAMEEZIK (G-protein coupled receptor, GPCR) J&i) Z Rl E ARGz —, HalBIEs/ME S M, &

i A S GG N G A 55— RIIE S, S 5RZEMIERE, HAEENI6E,

PR AT 2 T B 2

A, GPCR Bk M Hfen EEIE R Z —, $UH GPCR BT L 251 2 2 MIHF & 1 — N80T ] o ke i 22 B it
1 T GPCR Bk S H A5 S hBeis s iybLE],, A SCLER T GPCR BRIk L5 K ShREMIBFIE R, T i GPCR Bk &
P, R ShRETEEEALE], it R GPCR - RAKZY W & 3t THFoT JEml .

KA GERIVBEBCZIK, Rk, GPCRBIALEH, GPCR KK

FESES Q2, Q6

G H HMELZ & (G-protein coupled receptor,
GPCR) JEANMIRR I i KAYSZ B R, EAFEIE
AP RO 800 24, 557 = RIK G E A MIEIF
I PP S AR 9 [ S 2 R R
fif, GPCR FE R[50 H 5K : WAL LLFEZ Ik
(AJR) . mWEZE (BFE) . QRS REEZ
& (Ci&) . HIEEERZK (DK, BiEAFE
ZW (Fig) ., HAIH) GPCR HFFIETERY 7 KI5 15 o
W2 HE 45 A4 Bk (7 transmembrane domain, 7TMD) .
Mushgifyik (exocellular domain, ECD) Fifg P4
¥ 3, (intracellular domain, ICD) #H ik 'V, 1@ %
ECD 45 G HCIAR, 15 R4 H8 B i) 44 52 A8 10 Kt i A1
WIS E S FRMN, ICDMELSA GEASES
Ay U RS

GPCR P ¥if £ 2 G G & M5 5 8 i &
B-arrestin {5 il % . G 8 5 7 AR I Go W7
AN EZ N AE: a. Gy, o 056 iR R A L
(adenylyl cyclase, AC) #1ill ifl N cAMP B FL 2 |
P25 3% B A (protein kinases A, PKA) 7Pk ;
b. G, il i i AC i #F fi N cAMP R &R, LTS
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PKA; c. G, ¥ % # 5 B C (phospholipase C,
PLC) -#5% 715 M H; d. Gy, #i% Rho-JNK
(c-Jun Z FEum i) {5 5M . P-arrestin FEA T
9 M A JH 5 B 1 W B (extracellular-regulated
kinase, ERK) {55 M4FEL00

% GPCR A]JR B AR E S = S 2k
FRTIRE, P GPCR LRV 2 8 KPP Qiehi . O
RS . WM I L DR SRR RAE RV I Z LG
B 09 HE B, AT 2 30% R 251 )2
#17] GPCR (1, Atk GPCRAEHT 25T & G H A7
BRYMNE 2

1 H GPCR SR R ] 32 RIVEAR 5 006 T e
o R, BEEMIRBEA, WFREAN SR,
GPCR 7] Lhidiid 5 55— AR Y ([R1J8) SRRl Y
(I ZARE A EAER, JE R I I 2R
B DI L L, GPCR AL AT 4%
« ER A RBEIES (82172605) BEBhHIA
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BCAR R EE & TR e SO 1) B 2 AR P iz
i, BAEZMINGE. ASCK M GPCR R %
B, Gt DREVRE R AR B B A T iR

1 GPCR-E&FHIEI

M 32 BURAE A R AR R il e s L BT vE
(co-immunoprecipitation, Co-IP) . 44 %¢ 6 M ik
SRR, & S50 55 7 ok F9E GPCR R AKINTE
BSOS Z AR DRI ENA o A2 BRI 5 1 kS B ik
Fa s FR 1, GPCR —RAKRIMFFE K& AR X 2212
AJH GPCR ZRIKE R A HA AR I Re e 22 R
R—HEHER. MG XYYy
TrkpIARWT R g, Bk Z 1) GPCR R A8k %
Ko
1.1 GPCREE_F{E

GPCR [R] ¥ — B M2 AR R] A 1> GPCR i i B
A EAERIE I Z R E 61, HEAEAEHRT L
AT IAAH AR O u A SR e, 20 4D
A, Hebert 2 W43 B2 B IR R Z K (B2
adrenergic receptor, P2-AR) 5 & I JiE 6
(transmembrane helices 6, TM6) ¥ iE Y £ IKRES
TIZAR ZRACKIE B, 32100 52 e 30 390 5 1)
AC %, X428 GPCR Rk 0] it HA HE 1
g
1.1.1  CI%GPCRI[AJiE Ak

C 1% GPCREZ M — RALZ IR, LA
% GPCR, HIPURZEHR R S, FEARBIE LA
MK I — A5G NIRBCARZE L R e ryZs
¥, ®K K Venus Flytrap (VFT) & #lk . C %
GPCR JE/TA M3 ot — SR AR A REA T (1 1E 8 DIfg i) 52
G, Ho A 45 2R 32 /& (metabotropic
glutamate receptor, mGIluR) i VFT 2 [A] 2 %E )
" SUEE S S A A i < N

mGluRs J2& AR P 5 B R 2858 A2 AR 2 —
HEH A T 8 I 2R Z & (mGIuR1~8),
To—F14k, X2 mGluRs ¥ LL[RE — R A& IE 17
A ThRE . fER RIBAEAR R, SRR
M A Co-lP. = W) & Ot 3t 4k A€ & ¥ B
(bioluminescence  resonance  energy transfer,
BRET) . % i 3t 4k B8 & ¥ #  (fluorescence

resonance energy transfer, FRET) . 2 Bt & ik 32 Bk
(Crosslink) 254 A % L, mGIuR F % i 8 4~ A 5
145 £ 32 /K (calcium-sensing receptor, CasR)
YT DI ks g W TR — A . ik — 25 FH X5
iniRss | Ve URABEE ST BUIE T mGLuRs [A] 6 —
FARTT L J A VET 19 i S plife e iy —
1“8, C % GPCR [l — Rk L AF 8, (HE
BB FBeris L, S2 AR R AR Z Al AH BLAE FH A4
ORI, XN T XX A AR
WY ERATE
112 HAZHEGPCRIA I Rk

B T LR R ALAY C R GPCR 24k, HoAth 5K
J%& GPCR UL AW & BRI W [F VR — SR 1A e 3R
IR R TR GE ) A A A Y B D s,
BRET. FRET. Co-IP Fll Crosslink 546 A, {588 &
&I GPCR [R5 — R4 =255 =X

Jastrzebska 25 ! fifi F Crosslink 25 77 3£ K 31F 1
WL 324K (rhodopsin, RHO) AY[RJJE — 1k,
2 2 K 2 p e v T 1 — 2R 4B /K F 5 Young
4§ 100l 1f BRET A6 0 if 45 %% 9K 2% 10 1 B 32 f&
(angiotensin II type lreceptor, ATIR) [A]i "1k,
JeE— N T HAR B AE ISt ; Parmar 55 1 R
FHFRET $ RS0 E 1 B2 B 1R 38 32 M 1 SR A
Meral % 2! i fdi F FRET & ik, & B0 bl B 324K
(MOR) 1] LB [V — 2R 44, Liu s ' FHH55
T UL BRET 45 F Bt & 3Ll /INBR 3% Ak PR - 32 14
(platelet-activating factor receptor, PAFR) i [r] i
— XAk

B % GPCR [A] ¥ 0] DL JE AR [A) U5 — 5 14
Harikumar % """ | ff BRET fl FRET & B, [
i #E ZFE B K 1 52 /K (glucagon-like peptide 1
receptor, GLP-1R) W[ ii[a]Ji — 24K, Harikumar
A0 fff H FRET 6 R & 8 7 £ B Wi & 2 1K
(complexes of secretin, SecR) [A]F Ik, H
RS M B K R ZREE R KK . Pioszak
8¢ 1738 5 BRET 45 4% AR &k 30 HUIR 25 IR i %= 32 1K
(parathyroid hormone receptor, PTHIR) Y [A] i —
Rk, Kraetke %5 "' I FRET A& BLAEE T IF K2 i
KRG 7324 1 5 (corticotropin-releasing factor
receptor type 1, CRFIR) [ %fk. YuZs " ffif]
FRET 454 AR ke S0 1A i 17 19 P T 1l 0% 22 O Al
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% &  (pituitary adenylate cyclase-activating
polypeptide preferring receptor, PAC1) [A] Jii —
RIK,

bR VARG T, — 2 i e 7
GPCR SRR A IR, Liste 55 2 F) FH B[] 43
FRET (tr-FRET) A, 780K L BEALGN M3 Z 14
(M3R) AP A [A] 9 — 54K ; Marsango 55 !/ fifi ]
7w 6 k6 Ot #%  (fluorescence correlation
spectroscopy, FCS) #iAR, KI T L EH 3 Bz K
(dopamine receptor 3, D3R) M #fJE Ml & 1 57 &
(cone opsins) ) AY[EIJR R4k, Jin%E 2 i 22
o6 H A OGO % % H R (fluorescence  cross-
correlation spectroscopy, FCCS) & Iitatk A+ 5l
2K (CC chemokine receptor type 5, CCRS5) 1] LS
TR 2RI, 74h, G5 En R RiE
78 T —28 GPCR AR — SRAKR R G407 f#ilan,
Yue &5 2 i FHEE M W) 1 UK T apelin 52
& (API) ZBAKE G & FEIAT w0 PR S5 .
2022 4F Mezei % 2 fli H] 4> 1 8 1 % L
(molecular dynamics simulation) J7 72 & UE T 42

IR AR Z 4K (thyrotropin (TSH) receptor) TSHR T
JE % [R) 5 — B A 1M % I Velazhahan 25 728 5 i
o5 M b kOB TR W M OREfF OB R 2K
(Saccharomyces cerevisiae pheromone receptor,
Ste2) A LUE BRI 2K, X2 E O I D %
GPCR A LUJE R 2R A

BRET. FRET #ll CrossLink % {& 4854k K A=)
Y F 5 R R GPCR R IR R 5 =,
TR B 22 1 49 40 FCS . FCCS. 4313 1 A E4U
S50 5 i AE GPCR — SR AR 4 Il Jg g 1 5 R iy v
71 (k1)

[ BRI R B T 42 TR GPCR 155
LR AA R, Pl T 1E50 1 GPCREIN
s, RI—4>GPCREEH— AL, BIE—1GH&
o FEdigd 7R mE, g, —4
GPCR [Al i —RARH T 24 & LA IRy M4
FPIREE G LA GEF? B NS 5/ LR
(] b TG S 7 YR S e G SR S IR 5 7
N T K L R, — 2P WE5E GPCR [R]E —
RIKMEHIIRE.

Table1 GPCR homodimer
#1 GPCREFEZRk

BN Jiid R4 & Kk SCHk
AIR X-ray A% BHEA A [29]
CCR5 FCCS HEK293 A [24]
RHO Crosslink MTT. HEK293 A [9, 30]
ATIR BRET HEK293 A [10]
B2-AR FRET. W5 F5IGHAM HEK293 A (11, 31]
D3R FCS HEK293 A [21, 32]
M3R Crosslink. tr-FRET COS-7. HEK293 A [20, 33]
MOR FRET. 4T3 7712140 HEK293 A [12]
DOR Crosslink CHO A [34]
D2R JESRANBR LSS Sf9 A [35]
PAFR Crosslink. FRET HEK293 A [13]
APJ BERT HEK293 A [25, 36]
GPR156 BRET HEK293 A [37]
CasR NanoBiT HEK293 A [s, 38]
SSTR2 PRI JRALERE GH3. A7. M2 A [39]
SSTR5 TPERN G SR GH3. A7. M2 A [39]
TSHR MD ARCRIIRED) A [26]
GLP-1 B T AR B RAR CHO B [14-15]
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Ak Jii: Kl 4 & K CHR
SecR BRET HEK293 B [16]
PTHIR BRET HEK?293 B [17]
CRFIR FRET HEK?293 B [18]
PAC1 BRET HEK293. CHO B [19]
mGluR7 FRET. BRET. Crosslink HEK?293 C [6, 40]
mGluR2 FRET. BRET. Crosslink HEK?293 C [6]
mGluR3 BRET HEK293 C [7]
mGluR4 NanoBiT. Co-IP HEK293 C L6]
mGIuR5 X-ray HYAEN C [8]
Ste2 ZEek Il (il 43 Hir {125 D [27-28]

1.2 GPCRREZEK

AR ) GPCR LT B[R] — R AR, ASTR Y
GPCR .3t 7] LA3d 3 B 32 A0 AR R B B 2R
RO SIR —R K, HATE &P L GPCR 5+ —
IR
1.2.1 CJ%EGPCRFIR —H ik

RIS y- 25 T 2321k (gamma-aminobutyric
acid B receptor, GABA,R) , J& 1 1~ #% iF 52 19
GPCR i — R4k, [FIAf /2 GPCR S — Rk
AR 29 GABARIE LML) GPCR, 454
MR BLIR GABA 2 J5 W0s TR MBI G &,
S fl b 2538 U5 S AL AN {55 . GABAR 5+
Ji — B 1K i GABAR]I (GB1) F1 GABA,R2
(GB2) PAAMEHEA B, P B A B Y D fig
oy T, RS0 8F GBI AL, 1 GB2
WA G 8 RS2 IR S — KR (taste
receptor family 1 member, TIRs) M J§ F C J&
GPCR, H f1#f TIR1. TIR2 Fil TIR3 =4~ b .
TIR2-T1R3 i “RIKSEFIARSZK, TIR1-TIR3 5
U8 Z RAR U R 2 LR . 5 GABAGR L, B
B 2R —FR I IR R IR B B AL A
K G AMB FEGE PR e sk B B C
JE GPCR UG T S, Wi T AH
GPCR WV HE 38 1o P EAH BAE U RIS R UEE 5 1)
B,

FRRIES — 2 n 2, LM pEJE R ik
mGIuR F % 8 52 2 A 1] DUE B IR — Rk, il
1 mGluR2-mGluR4 Fl mGluR2-mGluR7 5 Ji — &
fActe s ], Meng 48 0 Sl I 4K BT IR RRE
AR, AL LB T mGluR2-mGluR4 5 —

RIKFNIERE (FR2), LR, XTHE
FE ) GPCR, HAT LU i [R5 — 2R A al 7 5 — 2R 1k
DN N E SRk i NI R s W 2 9 Lk
Ei i
1.2.2  HABFEEGPCRA T — Rk

5-¥ % (5-hydroxytryptamine, 5-HT) #x'¢-
A2 ML T AR IR —Fh B2 M e BT, 5-HT 3%
RE AR T AR (1~7) ZA14FWR, BRT
S5-F2 {0 3 BUZ 4K (5-HT3R) SRl 14555 1 il
ZAh, ARG ATE GPCR ', 2008 48,
Gonzéalez-Maeso ¢ %! @i o FRET. BRET. Co-IP
SRR K 5- R A 2A Z AR (5-HT2AR) 7] &5
mGIuR2 ¥ i, — 4K, Misganaw %5 4 FHZS {9
Jr i E B 5-HT2AR 5 £ EL i 2 A3z {&  (dopamine
receptor 2, D2R) REME B Wi % — 1K . Vidals
A el R T AR AL 3% 4 B R (proximity ligation
assay, PLA) & ¥, 5-HT2AR A 5 Kk & CB1 %%
EAE S Rk . CB1 B 5 R &K% CB2 JE ik
SR TRAK ST, Song Y R, P2 EMERZ
PR 5 TR (% 2B 52 A (5-HT2BR) A5 I —
RAK, WS B2-AR A T Y Gi-Akt 5 5 il #%, K I%F
CDHEPRPVER . X2 & MR 5-HT 32 /R % ] 38
R RAEERER ., 20, KKR. B ERER
R G S R

At 2838 Az AR Bl in Z2 B sz A . B 3z 4k
LA LIPS U5 R . Hillion 55 ) ZE S04
2 JC I HEK 293 20 it {4 2 v 2 SR 22 32 14
(adenosine A2a receptor, A2AR) D2 SZ{KAF1F I
E 7 HBEIE W5 5 — 2R 145 Rocheville 5§ ' 7E K
BB Y I Co-IP S5 R R BAE KRIE 21K 5
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(somatostatin receptor 5, SSTRS5) 5 & g2 3z
RSG5 G I8 S I8 — 281K ; Harmeier 5§ Y | H] Co-
IP 554 R & B D2R BE 5 IR &t il AH G 3Z K (trace
amine-associated receptor, TAAR) JE il — %
o BT R SZ AR5 MOR ., & ] j 5z & (DOR)
WRETE Wi 57 — 4K 17 Jordan %5 ' | i Co-IP
BHAR LI P2E EIRRZIREE S5 « B &2 4K
(k-opioid, KOR) H{DOR &G Al — K, 1
Sun 45 1 7E R B AY thS6HIE T MOR-ATIR 7 544
fF7E7E . A BRET, FRETH AR, SakE 14
% f& (orexin receptor 1, OXIR) #% & B v 5
KOR "), 5 -5t 1A Z & (5-hydroxytryptamine
1A receptor, 5-HT1AR) "7 JEARIE Rk, RZE
(1 At GPCR 1 1 APY . #afbPH ¥ Z & (CXCR)
Fi, J12 L2 AW E iR i I 2R
. Bai%F ™ /£ HEK293 40 rp & B T #h 2/ 2%
K (neurotensin receptor 1, APJ-NTR1) S %
&, I HUEZ R ARATE A SRR 3E5: . AP)
S RENE RN 2% P4 K 32 & 1,2 (bradykinin receptorl/2,
BIR/B2R) JER SR 7 Li%s 7 i g FRET,
BRETH# AR K T API-KOR 5+ %k, Chun ™ Fi|
J Co-IP, FRET 454 A % Bl AP fiE 5 1fiL 4 B 5K &%
ZAR G EIE I R, Tsik % 7 FRET £ K
JEIR T AL R 32 R K CXC afb N+ 4 Az 1k
(C-X-C chemokine receptor type 4, CXCR4) Fi

CCR5 5 82K ; Sebastianutto 2¢ ™ fii f BRET
X F o H AN (BIFC) AR YE HEK293 4 i |
Jr AR S ph 28 T A K /N FRORTR BB | & 3 1 D1-
mGIuRS5 5+ K . 2023 45, Nguyen &5 ) fdi F
Co-IP, NanoBiT % 4 AR & Bl T #ft 2 B RK 32 14
(neurokinin receptors, NKs) NKIR 5 NK2R /] 5+
Rk, FIH Co-IP Hi A K& IINILAZ A& GPR17 BE 735
5 CXCR2. CXCR4 %5456 Wi 5% — FAk ™, 1
FRET # R B i #5 T~ & # GPR143 fE 43 1] 5 D2R |
D3R JE i 44k 77 Matsubara 55 7 {i [ FRET
FEARLIBIGET RIS E2 321k (prostaglandin
E2 receptor 2, EP2) Fl[% %5 &K %2 1K (calcitonin
receptor, CTR) M5+ — %1k . Harikumar 5§ '™ fifi
FBRET £ R UE T SecR Al GLP-1R 5 — BRIk 17
fE., AJEHI B % GPCR L AEIE i — %4k, Fillion
25 0 ff FI BRET AR & B AT IR SR8 R 2 F20 5%
{& (prostaglandin F2a receptor, FR) ] JE il
TR,

SRVE IR RIS, G5 KA
Yy R AR IR S GPCR SR — SR B 2
s F-BE, {H26140 NanoBit, BiFC MIZKTIASR
ICEAREFH AW T Zis . FIE RN
KHILFlAT T GPCR A RAE R, WURE ZRSH
RACSEAHH A HIAME 5 ) — B = (322).

Table 2 Heterodimers of GPCR
#x2 GPCRRE_Ek

A1 k2 Jiik &R K SCHk
TAARI D2R Co-IP HEK293 A [61]
ATIR CBI Co-IP. FRET HEK293 A [81]
SSTR2 SSTR5 TP, JRALERE GH3. A7. M2 A [39]
CBI CB2 PLA. BRET HEK293 A [57]
5-HT2AR D2R FRET. BRET. Co-IP HEK293 A [53, 82-83]
DIR D2R FRET HEK293T A [84]
NTRI D2R BRET HEK293T. HT22 A [83]
B2-AR 5-HT2BR FRET. Co-IP N AR AY A [58]
5-HT2AR CBI PLA /N RS A [56, 85]
CXCR4 CCRS5 FRET HEK293T A [73]
SSTR5 D2R Co-IP KRR A [60, 86]
B2-AR DOR Co-IP HEK293 A [64]
B2-AR KOR Co-IP HEK293 A [64]
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2k k2 Jiik W& K SCHR
ATIR AT2R BRET HEK293 A [87]
alAR CXCR2 TR HEK293 A [88]
ATIR B2-AR BRET HEK 293T. COS-7 A [89]
DOR MOR Co-IP HEK293. Neuro2A. CHO A [62-63]
A2AR D2R FIERH HEK293. ZCIR 41 A [59]

GPR143 D2R FRET HEK293 A [77]
GPR143 D3R FRET HEK293 A [77]
KOR DOR Co-IP CHO A [64]
NKIR NK2R Co-IP. NanoBiT HEK293 A [75]
GPR17 CXCR2 MD. Co-IP HEK293 A [76]
GPR17 CXCR4 MD. Co-IP HEK293 A [76]
APJ NTR1 FRET. BRET. Co-IP HEK293 A [68]
APJ BIR BRET. FRET HEK293 A [69]
APJ B2R BRET. FRET. PLA. Co-IP HEK293 A [70]
APJ KOR FRET. BRET HEK293 A [71]
APJ ATIR Co-IP. FRET HEK293 A [72]
OXIR KOR BRET. FRET HEK293 A [66]

5-HT1AR OXIR BRET. FRET HEK293 A [67]
ATIR FP BRET HEK293 A/B [80]
CTR EP2 FRET HEK293 B [78]
SecR GLP-1R BRET CHO B [79]
GBI GB2 BRET EHEA C [90]

mGIuR2 mGIluR7 FRET. BRET. Crosslink HEK293 C (6]
mGluR1 mGIuR5 FRET HEK293 C [48]
mGIuR2 mGIuR8 FRET HEK293 C [48]
mGIuR2 mGluR4 FRET HEK293 C [48]
mGIuR3 mGluR4 FRET HEK293 C [48]
mGIuR7 mGIuR8 FRET HEK293 C [48]

5-HT2AR mGluR2 FRET. BRET. Co-IP HEK293 A/C [52, 91]

DIR mGIuR5 BRET. BiFC HEK293 A/C [74]

Zi bTiR, AR — R C % GPCR 1E
W, % GPCRZEJEHHILBLT 24 RIE — AR 5+
P58 B4R, FUA D% GPCR HY Ste2 ] LUIE i [ J5
TR, X GPCR RIS AR . BLA
R LM, S R — MR A TE R — KRN,
ANA] GPCR G 03 22 (8] 50 — AL A5 4]
¥, £ 5 DIR-mGluR5, S5-HT2AR-mGluR2 /I

ATIR-FR 5 R AASE . X 47K GPCR AN K5 K
REH TR AT Z IR R, (BAFRIRAR
58 FoAT & BA L GPCR AT LAE Al 4 Fb Az LA L 8 53
TR Bk, flinD2R. KOR. ATIR. APJHIB2AR
& XAl TR B T E, e nT RS R
BN L AEAE PRz AR” 455 5 FiAh GPCR
MEAEH (E1),
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[ NKIR ] [CXCRZ]—[ alAR ] Ste2
] |
[ NK2R ] [ GPR17 ]—[ CXCR4]

[ D3R

GPR143] [ CCRS ]

D2R

[ SSTRZ] [ PAFR ] NTRI1

[5-HT7R] [GPR156] [ BIR

[RHO] [TSHR] [BZR

[ AlR ] [ M3R ][ 5-HTIAR ]—[ OXI1R

[A)i%] [B?'J"%] [CB‘;E] DJ&

FE=RE — FEERE

Fig.1 GPCR dimer

E1 GPCRZ”E{K
GPCROFAAFATAN TG, BEMEL NAEGPCR, ATIR: M4 RHRE IAIZIA; AT2R: M EKR2HZIK; S-HT2AR: 5-RON2A%Z
s 5-HT2BR: 5-B2H2BZK; PAFR: IL/IMRIGILETZA; NTR1: MEHEERZAR; B2-AR: P25 L EZIK; CXCR2: CXCiHafk
[HF2521K; CXCR4: CXCHAfLINF43Z{k; SSTRS: AKINFEZIKS; SSTR2: AKIMEZ{K2; CCRS: i FZHS; CBl: KKE
CB1%ZAk; CB2: KRMZECB2ZK; alAR: EHE FIREZKal; A2AR: JRiF2a521k; GPR143: FMJLZK143; GPR17: FRILZK1T;
MOR: pbiff2Z2{k; DOR: SBIH2Z{k; KOR: Bl 3Z{k; NKIR: MZHIKIZA; NK2R: MZ&HMIK23ZK; APJ: apelin®Z{f; DIR: £
1B AZ (R D2R: £V 2RIAZ{A; D3R: Z M3 EIZK; BIR: ZHUIKZIR1; B2R: ZEMJIKZIR2; TAARL: JRI AR GZ I,
AIR: JRHFAZIRAL; M3R: REEMOMEARIIM3ZZ 14 ; RHO: PRLIMZZ K, TSHR: fEHURIRME 2K, OXIR: SAHE 1821k,
5-HT7: 5-Ftle724k . 3 AHEL NBEGPCR, SecR: (RIEREZIK; GLP-1R: W& BRI Z; EP2: FiglREE25Z{k; CTR:
MEEEZRAZ R PACT: SRR AR L BHME Z IR 321K, CRFIR: B LR MR RO 72 /R 18, PTHIR: HURZSIMMEZ1K; FR:
ISR E F2o Z M. LEEHEL NCIEGPCR, GBI1: y-Z 3L TIRBMZ IR H1; GB2: v-EIE TIRBAIZIAKTH2; mGluR1~8: RIFAARE
FRsZ1K1~8; TIRL: FEKAZIRL; TIR2: EBRSZ4A2; TIR2: BWRZIR3. BEMELNDIEGPCR, Ste2: BURREEHE B RZM, ARk
JRIZEGPCRATJE IR &, Pi~-GPCRZ IR TR IR Rk LB AERPRR T R R L P 24k (AT 54Fp K 2L - GPCRSF
1k), MLFRHARIGPCRE M 57 — Bk,

REEHE, s TR MORS 0 2.8 AR i IR 4548y, A

— Q:l:. F |—‘;|
2 GPCRZR{KEHGHIFR S JEHIFF T GPCR SN 0T 5. 2 NI GPCR —

20 22 90 4EAX, Sy 1 B AF AN 5T GPCR I
W HLE, AMTIIF AR GPCR =473 T 45H .
19954, Unger &5 2 38 o I FE 7 I S5
LR T AR LT T2 R A 7 RIS IR E 25 K4 . 2000
4F, Palczewski 5 % BUINFRHT T A4 L EE L0 A2 4

RIRBYBFTE KR ZZHH BRET, FRET Hl Co-IP 254
Vs B s TR R, IR A BRI 25
AT LATAHH GPCR Qnfal # B4R TR B Ak . ff AT
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Abstract G-protein coupled receptors (GPCRs) are an essential family of proteins on the cell membrane, widely
distributed in various types of tissues and cells. Typical GPCRs are composed of characteristic 7 transmembrane
a-helix domains, extracellular domain and intracellular domain. They play a key role in transmitting information
inside and outside cells. These receptors can sense and respond to a variety of external signals, including odor
molecules, hormones, neurotransmitters, chemokines, and so on, thereby regulating the physiological functions
and metabolic activities of cells. When external signal molecules bind, these receptors undergo conformational
changes, thereby activating signal transduction pathways inside cells. The most common downstream signal
pathway is the activation of G proteins, but it may also activate the f-arrestin signaling pathway. This series of

signal transduction processes ultimately regulates physiological processes such as cell metabolism, proliferation,
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and differentiation, and also plays an important role in the occurrence and development of diseases. Due to its
importance in regulating cell functions and participating in the development of diseases, GPCRs have become
important targets in the field of drug research and development. The mechanism of action of many drugs is
achieved by intervening in the GPCR signaling pathway. As important form of function regulating, dimerization
has attracted widespread attention in the research of GPCR field. In the early days, the formation of GPCR
dimerization and its effect on receptor function were mainly studied by immunoprecipitation,
immunofluorescence and radioligand binding experiments in overexpression systems. Nowadays, with the
continuous development of biochemical and biophysical methods, more and more GPCR dimers have been
identified. GPCR dimer refers to the process in which two GPCR subunits bind to each other to form a complex.
The same GPCR subunits form homodimers, and different GPCR subunits form heterodimers through direct
interaction. Dimerization changes the activity, affinity, internalization, localization and transport, and signal
transduction characteristics of GPCR, thereby producing more complex and delicate regulation of cellular
physiological processes. In recent years, the research on GPCR dimers has been continuously deepened, revealing
its important role in a variety of physiological and pathological processes. In general, the structure of GPCR
dimers is complex and diverse, and its formation and stability are affected by many factors, including the
specificity of receptor interaction interface, the conformational changes of receptor, and the regulation of
intracellular and extracellular environment. By understanding the mechanism of GPCR dimerization, we can
better understand the behavior of these receptors in signal transduction and provide new ideas and opportunities
for the development of novel drug targets. More and more studies have reported the dimerization of GPCR and its
structure and function regulation mechanism. This article reviews the research progress on the structure and
function of GPCR dimers, and summarizes some research methods and technologies, which provide a basis for
understanding the discovery of GPCR dimers, dimerization methods, structure and function regulation
mechanisms, and further targeting GPCR dimers. It provides a research basis for the development of polymer

drugs.
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