b E 40 A Y2244 Chinese Journal of Cell Biology 2024, 46(3): 526-532

DOI: 10.11844/cjcb.2024.03.0015

GPR171R9M R iH R

LF

i

CERHBUM E 20 7B, LN 310000; 20 [E RL 2B L 259007 72 3, L3 201203)

E  GPRITIRI LN —FGE A BIRZAIR, £ P ARAP 2 %%JUU PN 8 $v, 3

T 5. %fGPRm;JJ“
hEe v B I 05

éﬁ#ay‘éfﬁ;‘zxg A ARAL NI A4
FREFTEER —ENER, ﬂ-ﬂGPR171‘5GPR834E’<7ﬁT b1 it A8

B AR SN E R %

BAER AT 2 ARh L, E B4 T GPRITIE ., Bk, R LA FIRNZ L G bR 2% T 09 3h
HA B GPR1715 H a4k 89 £ %, AGPRITI 8 Ee FF R BAR S de by B T KR4 T Sk,
X§EE  GPRI171; GEEAMELZAK, RIXIHE RS RIE RS

Research Progress of GPR171

KONG Xue'?, XIE Xin'?, DUAN Yanhui'*

('Hangzhou Institute for Advanced Study, University of Chinese Academy of Sciences, Hangzhou 310000, China,
2Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China)

Abstract

GPR171, a recently deorphanized G protein-coupled receptor, is highly expressed in the CNS

(central nervous system) and in immune-related tissues. Limited studies have been conducted on the function and

activation mechanisms of GPR171, but GPR171 has been found to play regulatory roles in multiple aspects of the

central nervous system, including food intake, mood and pain. Additionally, it is also implicated in the immune

defense against tumors and viral infections. Furthermore, GPR171 and GPR83 may modulate receptor function

throught interaction. This review summarizes the receptor’s currently known characteristics, ligands, and functions

of GPR171, both in the central nervous system and immune system that can be a valuable reference to facilitate

further research on the functional study of GPR171 as well as the development of targeted drugs.
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Fig.1 Schematic diagram of the proSAAS and proSAAS-derived peptides
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Fig.3 Expression and distribution of GPR171 in mouse immune cells and CNS-related cells
(GSE10246 and GSE9566)]
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Fig.4 The roles of GPR171 in the central nervous system and immune system

AHEHLHIMS21570, 1X Xk — PR 7 % GPR171
OB FC R SRR P 25 1 S R TR R . R, x
GPR1717EHHX I 50 9% 2 G A AL ERAIF 52 DA K2
X T I B Ny FRCAR I R, B HEEE %]
X
[10]
S E T #k (References)

[1]  WITTENBERGER T, SCHALLER H C, HELLEBRAND S. An
expressed sequence tag (EST) data mining strategy succeeding in

[11]

the discovery of new G-protein coupled receptors [J]. J Mol Biol,
2001, 307(3): 799-813.

[2] GOMES I, ARYAL D K, WARDMAN J H, et al. GPR171 is a
hypothalamic G protein-coupled receptor for BigLEN, a neuro-
peptide involved in feeding [J]. Proc Natl Acad Sci USA, 2013,
110(40): 16211-6.

[3] WARDMAN J H, GOMES I, BOBECK E N, et al. Identifica-
tion of a small-molecule ligand that activates the neuropeptide
receptor GPR171 and increases food intake [J]. Sci Signal, 2016,
9(430): ra55.

[4] BOBECK E N, GOMES I, PENA D, et al. The BigLEN-GPR171
peptide receptor system within the basolateral amygdala regu-

[12]

[13]

[14]

lates anxiety-like behavior and contextual fear conditioning [J].
Neuropsychopharmacology, 2017, 42(13): 2527-36.

[5] WEI S, FENG Y, CHE F Y, et al. Obesity and diabetes in trans-
genic mice expressing proSAAS [J]. J Endocrinol, 2004, 180(3):
357-68.

[6] WARDMAN JH, BEREZNIUK I, DI S, et al. ProSAAS-derived
peptides are colocalized with neuropeptide Y and function as

[15]

[16]

neuropeptides in the regulation of food intake [J]. PLoS One,
2011, 6(12): €28152.

[77 ARYAL D K, RODRIGUIZ R M, NGUYEN N L, et al. Mice
lacking proSAAS display alterations in emotion, consumma-

[17]

tory behavior and circadian entrainment [J]. Genes Brain Behav,

2022, 21(7): e12827.

KHOONSARI P E, MUSUNRI S, HERMAN S, et al. Systematic
analysis of the cerebrospinal fluid proteome of fibromyalgia pa-
tients [J]. J Proteomics, 2019, 190: 35-43.

FUJIWARA Y, TORPHY R J, SUNY, et al. The GPR171 path-
way suppresses T cell activation and limits antitumor immunity
[J]. Nat Commun, 2021, 12(1): 5857.

LEIN E S, HAWRYLYCZ M J, AO N, et al. Genome-wide atlas
of gene expression in the adult mouse brain [J]. Nature, 2007,
445(7124): 168-76.

MCDERMOTT M V, AFROSE L, GOMES 1, et al. Opioid-
induced signaling and antinociception are modulated by the
recently deorphanized receptor, GPR171 [J]. J Pharmacol Exp
Ther, 2019, 371(1): 56-62.

AFROSE L, MCDERMOTT M V, BHUIYAN A1, et al. GPR171
activation regulates morphine tolerance but not withdrawal in
a test-dependent manner in mice [J]. Behav Pharmacol, 2022,
33(7): 442-51.

RAM A, EDWARDS T, MCCARTY A, et al. GPR171 agonist
reduces chronic neuropathic and inflammatory pain in male, but
not female mice [J]. Front Pain Res, 2021, 2: 695396.

CHO P S, LEE H K, CHOI Y 1, et al. GPR171 activation modu-
lates nociceptor functions, alleviating pathologic pain [J]. Bio-
medicines, 2021, 9(3): 256.

DAI J, CHEN Q, LI G, et al. DIRAS3, GPR171 and RAC2
were identified as the key molecular patterns associated with
brain metastasis of breast cancer [J]. Front Oncol, 2022, 12:
965136.

WANG Y, LUO H, CAO J, et al. Bioinformatic identification of
neuroblastoma microenvironment-associated biomarkers with
prognostic value [J]. J Oncol, 2020, 2020: 5943014.

WU Z, WAN J, WANG J, et al. Identification of prognostic
biomarkers for breast cancer brain metastases based on the
bioinformatics analysis [J]. Biochem Biophys Rep, 2022, 29:
101203.



532

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

DHO S H, LEE K P, JEONG D, et al. GPR171 expression en-
hances proliferation and metastasis of lung cancer cells [J]. On-
cotarget, 2016, 7(7): 7856-65.

L0, TP R 5 5 FIGPR 171789 2 B e v 1 2y BB WF ¢
[D]. Lifg: HARIFVERKZ(HE H W. The role of Interferon-stim-
ulated gene GPR171 in viral infection [D]. Shanghai: East China
Normal University), 2018.

ROSSI L, LEMOLI R M, GOODELL M A. Gprl71, a putative
P2Y-like receptor, negatively regulates myeloid differentiation in
murine hematopoietic progenitors [J]. Exp Hematol, 2013, 41(1):
102-12.

GOMES I, BOBECK E N, MARGOLIS E B, et al. Identification
of GPR83 as the receptor for the neuroendocrine peptide PEN [J].
Sci Signal, 2016, 9(425): ra43.

SALLEE N A, LEE E, LEFFERT A, et al. A pilot screen of a
novel peptide hormone library identified candidate GPR83 li-
gands [J]. SLAS Discov, 2020, 25(9): 1047-63.

LI H Z, WANG Y F, SHAO X X, et al. FAM237A, rather than
peptide PEN and proCCK56-63, binds to and activates the or-
phan receptor GPR83 [J]. FEBS J, 2023, 290(13): 3461-79.
HANSEN W, LOSER K, WESTENDORF A M, et al. G protein-
coupled receptor 83 overexpression in naive CD4°CD25 T cells
leads to the induction of Foxp3" regulatory T cells in vivo [J]. J
Immunol, 2006, 177(1): 209-15.

KIM Y, KIM C, LEE H, et al. Gpr83 tunes nociceptor function,

[26]

[27]

(28]

[29]

[30]

(31]

(32]

controlling pain [J]. Neurotherapeutics, 2023, 20(1): 325-37.
FAKIRA A K, LUEPTOW L M, TRIMBAKE N A, et al. PEN
receptor GPR83 in anxiety-like behaviors: differential regulation
in global vs amygdalar knockdown [J]. Front Neurosci, 2021, 15:
675769.

MULLER T D, MULLER A, YI C X, et al. The orphan receptor
Gpr83 regulates systemic energy metabolism via ghrelin-depen-
dent and ghrelin-independent mechanisms [J]. Nat Commun,
2013, 4: 1968.

GOMES I, IZERMAN A P, YE K, et al. G protein-coupled re-
ceptor heteromerization: a role in allosteric modulation of ligand
binding [J]. Mol Pharmacol, 2011, 79(6): 1044-52.

ALBEE LJ, GAO X, MAJETSCHAK M. Plasticity of seven-
transmembrane-helix receptor heteromers in human vascular
smooth muscle cells [J]. PLoS One, 2021, 16(6): ¢0253821.
HINZ S, NAVARRO G, BORROTO-ESCUELA D, et al. Ad-
enosine A2A receptor ligand recognition and signaling is blocked
by A2B receptors [J]. Oncotarget, 2018, 9(17): 13593-611.
GOMES I, GUPTA A, FILIPOVSKA J, et al. A role for het-
erodimerization of mu and delta opiate receptors in enhancing
morphine analgesia [J]. Proc Natl Acad Sci USA, 2004, 101(14):
5135-9.

FERRE S, BALER R, BOUVIER M, et al. Building a new con-
ceptual framework for receptor heteromers [J]. Nat Chem Biol,
2009, 5(3): 131-4.



