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Abstract

G-protein-coupled receptors are the largest family of plasma membrane receptors known to me-
diate and participate in the transduction of a variety of extracellular signals. These include neuro-
transmitters, odors, and light signals. As they are widely expressed in various organs and tissues
of the body, they can be used as drug targets to treat various diseases. Among them, the endogen-
ous ligands of some G-protein-coupled receptors have not been identified and are known as or-
phan G-protein-coupled receptors. They have a variety of physiological functions and the potential
to be used to treat different diseases. Heart failure is a systemic disease caused by the structural
and functional impairment of the cardiac blood circulatory system. While the introduction and
application of new drugs have significantly reduced the mortality and re-hospitalization rates of
heart failure, it remains a major cause of morbidity and mortality. Subsequently, there is an ur-
gent need to develop new drugs to improve the symptoms and prognosis of heart failure. In recent
years, studies have found that many orphan G-protein-coupled receptors can participate in the
occurrence and development of heart failure through different pathways and have received in-
creasing attention as new therapeutic targets for heart failure. In exploring the role of GPR22,
GPR35, GPR37L1 in heart failure, we found more effective new drug targets and shed light on nov-
el strategies for treatment.
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1. Hl

(0 F15E ) (Heart Failure, HF)#E SR % FlC IS5 44 BRI REVE DI i 501D 0o 5 5 110 B 78 28 Bh e S 453 11
—RIBREEEE . BRSO MBS F AR Bl BARYE, AEHEFERN, PR EER R
TR B EE A L]. RSt B OB BER 1T RN 7.2%, 1 HEERFN 31.9%, itk
OFEBEN LT R RERL 259 17.4%F1 43.9% [2]. X SEHR S VFERAT, o032 10 512 W A
BT, ZIARS.

2.GC ERIREKZ X

G & B L3214 (G Protein-Coupled Receptors, GPCRS) & — N ZAK K ik, A& — KRR A Z AR SR .
EATRI S E SR A M B U o 20, HILBREEN C uiFIEREES 5 RIS 6 AN AR i i i
WA G EA. EAH T4 AME 5 1 S A (E 5 IR YER 3] [4]. GPCRs J 2 ik LA
KRS, S 5K N 2 R E AR D BE . GPCRS LAt S A2 1R 22 B VB A I R WL, fnCa L
B BE. WA RGP RETEBRES]. ARIEXT NIRRT FH TR R, G &H
B AR KRBT AP AL 73 A B(ELRAESZAK), B (W32 IRKK), CH(RH
BEIRZZAK), D R(AWTIEERRZNA), E RCIRFIRZK), F Z(Frizzled/Smoothened %), {HTE
BHESIIT, EARKIL D KA E KMAFAE[4]. HETCAENSSIARN %€ 2] 800 i GPCRs, H#4y—2f
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HA RS Y)RE, AT, WKL JEiEE[6]. FIARMIZ) 350 MR GLDIRET GPCRSs AT Be A Al AR AL i
REFLPIRIRE SONAETE, S8 SECAL G A AME 5 1S R S A M N AS 5 1R R
HI71. #fliit, Huimig b 35%LL B2t X ANE 2R84 (1) GPCRs #21EH . H T A 134 Fit GPCRs #%
FRINFT R AZIEERR . IXRIALE GPCRs /3 2 I AU ATS A 1R K (13 73[6] [8]-

GPCRs fE5MAMEE GG, FIGIERSZARK 7 ANFS A Y XA R AR . XS5 F A8 40 SR 5
GTP 45& 8 H(GTP binding protein, G & H) 7 i = B4 M) 7 — P R A4 . G & A7 T~ 4H i J15E 1) 48 o
M, ZSESZHREGEANSES. EHa B Aly ZAWRARL, HEFIERG, XTI
FHE AR R =REEEY, Z5ARNGESESER, BHRAR AT X e
T GPCRs [MHERE[9]. TEANRYIM, fFAEZ N RIE =R Ga WAL, EATEAMUKTS] . RHE o T
FEIER ) M H T BE R RIE T, 190N Gas. Gailo. Gag/11l Al Gal2/13 PU[10]. Ga MV 35k ] &5 4 19 &4
BB ANE TR B GDP ALFEAL HIE B GTP)AI GBy — BRAKEIXT GPCRs, 774 A4 5E 24K Go FL1H .

£ GPCRs H1, A KWLM ZA) £ E KM —2K, B8 T4 KRZHH) GPCRs, #i\ 2 1aITHE &
M EZRIE . Hh— R 5B ORISR G AR F AL, (R R BC A B HT M ANTE 2 SR FR
ML EATHE N RAES BRIVER, FERTREBCNIRTT A R AL fi[11]. B CEH — i 75
DT FOR L ZARTE OIS RGP DRE, (HEATFE T O ) 3208 T AR Bl e A e ik . DRI,
AR, FRATK 291 GPCRs 5.0 1M a5 # S AMABRIERT T R gs k.

3. MILZHESLHFIG
3.1. GPR22 51y h&=ig

GPR22 & —HIlL G AR, BT 7 54k, q22-931.1 [X[12]. @it 5H & GPCRs
BT, GPR22 5 NMIIHFEI S 2 B 3240 [RVRVE R &, 5 I 28 A6 3 ) [R1JE P 34% [13]. RNA
FIEAHTRIR, GPR22 FEFRIA T NFERM A fe = AR Fe A% A F i DY AN R X 35 12] -

GPR22 5L RG22 BAHE —EHR. GPR22MRNA HIEE [ 5 & BLAT 234 T 0o I (1) & AN BB o
MO RIS £, AT KIS IR /NRAELE, @l T GPR22 /N
B S 0 3 . ML T fE & GPR22 T 5 GilGo I, 1 GilGo 155 il 5 AT IR e ThE . LLAE
] AL B R R BRI T AR SRR RO AR B AFE [13] . [FIRS, Sofiiff 7E KB, GPR22 15 M A4
T, BA OIS (1E FH[14] . GPR22 5 1] RELE Co L2 L AT J5E 3100 7 5 38 1ot v ot A o R 4% 1 VR [13]
g b, BSREATTIARKI GPR22 MR, HI 5.0 3z A B R AR AR R0 . (HARBA 2,
HE5LIEEERERIBAEEE KRR GPR22 A RERMCN— Rl VAT 0 JI 238 I 25048 14

3.2. GPR35 51y hEig

GPR35 & — i E LA, T2 RIET 2RSS EMAL. . O, . B. Mg, 4
W BEAE. EEENL. ERMETT. FE. 8. . B R, IR MR E R 4e i SR [15] . B
il 5 Gailo Fl Gal3 WA4E A DL p-arrestin KAFAERH[3]. HECNIE, B & RIKE T A
i GPR35 1 5h35). . humanmilk oligosaccharides. Kkynurenic acid (KYNA). Zaprinast. Pamoicacid.
Lodoxamide. Amlexanox. Bufrolin. Compound 1. Cromolyn disodium [15] [16], {H KX ERCARIEDFh 2
AV 2% 22 PR DL K 5 GPR35 B (IR £, i GPR35 54t T L2 AR

Min 3 N\ S 38 vk O U AR B R k38 4 7 -+ AN 5.0 ) i HHOC I 2R N, GPR35 & T Hh
—o XK T GPR35 ELIME RGHEHM B IRIE, B REY GPR35 mkik T LM, #RAE
sk o UR AR EE ORI KB A BV R R, ERIERET, FHHE » BT K idolemine
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2,3-dioxygenase TJ LL5[#2 KYNA K18 0. it KYNA-GPR35 15 5@ B4 1 V8 50 M8 9505 1 K9
HR[L7]. T HAEMIRE S, AT RIS B A RN ARG, @R GPR35 /NI W E Fm T 37.5
mmHg, X 5ZIHER T GPR35 TE I 15 77 i (1R F o (H IR 1) — 5% F GPR35 5 & il A0y Bh BEAFF 5T
SERRW: TEHANZM T, rlbR GPR35 A /N BRI SR B TE o P SR B 4 TR AH S AT A -5 00 o fn e 1)
Tiidi INER AR S DL R I DR [18].

Ak, Ronkainen 25t 0y /)5 /N RAE R o GPR35 & [ R IA TS ML 1. AR EL,
R AT, GPR35 JEHRIA SHAR R HEILR, A S H -1 (HIF-)TES. CUARE
FEAIRE TN, MMM B GPR35 ZihiEatli%, HAE/NRBANC 3 m il O UUEZER 2,
g NIRRT JAREE . GPR35 [ZIA A I INAI[19]. T3, — I 7T FIAE R GPR35 &
FIE T OLARESER /N ROV, HAM#) GPR35 iAW LL N A5 & (1§ 1 A1 2 (calpain 1/2)53 1 P S
PTG VE RN ZE R AR AT T, SRR/ RO S 2 D LR, FRARLC J0 5838 R AE [ T 8 [20]

GPR35 5 ML~V JULAH P Ry 3 7% ARG BB M A AE — 8 FRBK 2R o FE AR A0, X AL -1 L4 456 ) GPR35
PSR SRR, AT DR i LA e R . A RE S MRS BUifl CID-2745687 B ML-145 )5,
TG R XA RSN T R P BT GPR35 5 P4 1K1 /N 701 0T LA 1 LA -3 L4 38 5 A A 1)
AIREME[21] [22]. %Lk, BRARITUEHE, WA KT GPR35 S5O0 1EMEHIKRMAT T — 8RR, H-H
Z 1) (P B G R T AR T

3.3. GPR37L1 5y H3FiB

GPR37L1 F ZRIE T X4 R T A0, JUFLAE /N AT s =2 50 ot 4 e R 2 T J I 40 i v v
FiK[22] [23]. GPR37LL BN A2 N 252 AR IR, (R 5 BB ekl 82 1) GPR37TLL 5 N &2
(A SRR ). WL s TR A [24] -

GPR37L1 J& T Min KILH -+ AN 5.0 77 3 Al SC R R TR 1 55 — MU L3248 . 78 Min ()s28ah, fibk
s bR T GPR37LL F/IN BRI B B 2 v 6 /N BR o 37 B R GPR37LL 7O I8 5973 ATk 7 THI 11
#RiE[16]. Coleman HilFH] TiX P45 HE, HORd, Coleman K3, AXAEMEM: /N T, mils GPR37LL JE A
A DAFF R o RN B, TERH S 2 (23] (HBEJG I — T A TS S MR 45 1. Zheng
SNKRBL, E/NRE TN E AR b, R GPR3T7IL AT R IR E AR R, JERR RS 4 R T ok
JE[24]. HPLXFZE S RE AT RS Min 28 AN SEE 77202 kR 7 GPR3TLL MFh REEH, HERFHUN
BT H 2 B o GPR37LL RIAYERK . 11 Zheng WA i 1 BEH GPR37LL IRIAH K. X i,
GPR37LL X Ifi i fI i 45 ol e ANSGE I B — IR O I KM B AESRSEEL, FonTReid i (R et 4% 2 E 48
S LR P AR S A R . T AE SR O IR

Coleman &I GPR37L1 F & ik T KM BB 40 B b, (H7E B Wk O J0 A SRS ) 1) /0 &
GPR37LIMRNA, A3 E A%k, {2 GPRI7LL A LA & L& 5.0 153 . If B B A B 2 HvEm)
ZRPE, W ESCRTR, EMEME/NRT, BEER T GPRI7LL MR SREMLE . /LR GPRI7TLL At /N
W, BARIME I A . HIE KRR I SHA SRR UG8 71T B LA KU ) 238 85 B 26
[22]. Pk, FRAVEN GPR37LL AT eI X AP L2 RG0SR 50 1 8o 1)k
4. Z5ig

AULZY GPCRs 7] 25 Z Fi 5 5 il % SR R HF AEBE AU R, FRATTUCN S IX e 2 A4 AT R 3% 02 4K

BRI AMIREEE, BAERKE ). fERXRESCE S, BATESS 7R TIULA GPCRs £ 750 1%
95 (A P R B0 A L o X SC BB R M s TR S AR T DU 2 15 20 il it % R i 3 I 0 ) T 3 ) 2 e
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H AT RERS o3 O N1 TG 2 Jm fe vl . Ik, PR ZEH . SEEMG . BIRIET RO h
TR — H RN RENRER . ALK GPCRs 2477 O3 ML S . H4h, —% GPCRs tk

BT R IAEF R DI B ORI L, 0wy SNGRAERE L . dOiss . BB R, Ef1H
A T RERTIX LT f 258 SR A O DI REAN G BN . X TR E KRR T LD sk, (HRBE, HAT
AL GPCRs (¥ 2590 LA 4 2 4K B0 L b 1) O 70 2 0 (KR B2 W0 A i1
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