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Abstract: Background: CD4+ T cell production of IL-10 plays a critical role in
maintaining intestinal homeostasis. G protein-coupled receptor (GPR) 120, a receptor
for omega 3 fatty acids, has been implicated in regulating metabolic syndromes with
anti-inflammatory function. However, the role of GPR120 in intestinal inflammation is
unknown. In this study, we investigated whether and how GPR120 regulates CD4+ T
cell production of IL-10 to the maintenance of intestinal homeostasis.

Methods: Dextran sodium sulfate (DSS) induced colitis model and Citrobacter.
rodentium induced infection model were used for comparison of intestinal inflammation
between wild-type (WT) and Gpr120-/- mice, or Cd4cre Gpr120fl/+ and Cd4cre Gpr120fl/fl
mice. GPR120 expression in different cell types was measured by Western blot.
CD4+CD45RBhi T cell adoptive transfer model was utilized to analyze the pathogenesis
of WT and GPR120-deficient CD4+ T cells in inducing colitis. Mouse splenic CD4+ T
cells were treated with or without GPR120 agonist, CpdA, and the gene differences
were analyzed by RNA sequencing and qRT-PCR. The effect of GPR120 on T cell
metabolism was measured by glucose uptake assay and Seahorse metabolic assay.
Chemical inhibitors, including mTOR inhibitor and glycolysis inhibitor, and Blimp1-
deficient CD4+ T cells isolated from Cd4cre Prdm1fl/fl mice were used for mechanistic
studies. Mice were administered GPR120 agonist for investigating the potential
treatment of GPR120 agonist in treating intestinal inflammation.

Results: We demonstrated that deficiency of GPR120 resulted in more severe colitis in
mice upon inflammatory insults and enteric infection. Interestingly, CD4+ T cells
expressed GPR120 at a high level, and mice specifically lacking GPR120 in CD4+ T
cells were more susceptible to colitis development. Transfer of GPR120-deficient CD4+
CD45Rbhi T cells induced more severe colitis in Rag-/- mice with increased IL-17 and
IFNg producing CD4+ T cells and decreased IL-10 producing CD4+ T cells in intestinal
lamina propria than WT T cells. Treatment with GPR120 agonist, CpdA, promoted
CD4+ T cell production of IL-10 by upregulating Blimp1 and enhancing glycolysis, which
were regulated by mTOR. Consistently, docosahexaenoic acid (DHA), a dietary long-
chain fatty acid, also upregulated the IL-10 production in CD4+ T cells. GPR120
agonist-treated WT but not Blimp1-deficient Th1 cells induced less severe colitis.
Importantly, oral administration of CpdA protected mice against intestinal inflammation.

Conclusions: Our findings demonstrate the role of GPR120 in regulating intestinal
CD4+ T cell production of IL-10 to maintain intestinal homeostasis, which identifies
GPR120 as a potential therapeutic target for IBD treatment.


