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Recent advances in deorphanization of GPR35 and its
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Abstract: G protein-coupled receptors (GPCRs) represent the largest family of membrane proteins and are the
target of approximately half of all therapeutic drugs. There are ~300 orphan GPCRs, which have great potential in
drug development. G protein-coupled receptor 35 (GPR35), a rhodopsin-like orphan GPCR, is widely involved in
immune regulation, gastrointestinal disorders, cardiovascular diseases, cancer, as well as other diseases, suggesting
its great potential as a therapeutic target in a variety of diseases. However, the current research on GPR35 is
insufficient, including the true endogenous ligand has not been confirmed, the molecular mechanism of its role in
disease is not fully understood, and there is a lack of effective intervention strategies targeting GPR35. This article
summarizes the deorphatization of GPR35, GPR35-related signaling pathways and their association with various
diseases, in order to provide a reference for in-depth study of GPR35 in diseases and development of drugs
targeting GPR35.
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Figure 1 The top 10 G protein-coupled receptor 35 (GPR35)
mRNA expression in tissue and cell lines (data source: www.

proteinatlas.org)
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Figure 2 GPR35 signaling pathways. ATPIF1: ATPase inhibitory
factor 1; ERK1/2: Extracellular signal regulated kinase 1/2; HIF-
la: Hypoxia-inducible factor-la; JNK: c-Jun N-terminal kinase;
NLRP3: NOD-like receptor protein 3; PGC-la: Peroxisome
proliferator-activated receptor-y coactivator-1a; RhoA: Ras homolog

family member A; ROCK: Rho-associated kinase
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Figure 3  Structure of representative GPR35 ligands. Potencies at the human GPR35 determined by f-arrestin assay. KA: Kynurenic acid;
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Figure 4 GPR35 in intestinal homeostasis regulation. Cypl1bl:
Cytochrome P450 11bl; LPS: Lipopolysaccharides; ROS: Reac-
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Table 1 Cancer stages and prognosis involved with GPR35
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Figure 5 GPR35 in immune regulation. AKT: Protein kinase B;
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AP-1: Activator protein 1; NF-xB: Nuclear factor-«B
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Cancer Involvement Reference
Colorectal cancer Postoperative recurrence risk and survival time were not associated with GPR35 expression in the primary tumor, [36,37]
but high GPR35 expression after colon cancer metastasized to the lymph nodes were indicative of a poor prognosis
Gastric cancer GPR35 expression was significantly correlated with the degree of tumor differentiation, stage, lymph node [38]
metastasis and distant metastasis, and the prognosis of patients with high GPR35 expression was poor
Lung cancer Overexpression of GPR35 was associated with poor prognosis in lung adenocarcinoma patients, but not in lung [39]

squamous cell carcinoma patients
Breast cancer

The level of GPR35 expression had no prognostic significance in breast cancer, but it was significantly associated [40]

with advanced histological grade and higher proliferation rate of breast cancer
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