Invasive AhR by TPL2 Drives Tumor-Associated Macrophage Polarization and Metastasis via IFITM2
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Introduction. Previously we found that TPL2 (Therapeutic Targeting Tumor Progression Locus-2) regulate epithelial-mesenchymal transition (EMT), but how these factors convert to metastatic players in the tumor microenvironment (TME) is not fully understood.
Aims. To elucidate the mechanism behind immune cellular plasticity in cancer plays a central role in multiple phases of metastasis.
Methods. The clinical importance of TPL2 was analyzed by heatmap analysis, a KM plot, and immunohistochemistry in advance gastric cancer (GC) patients. Immunoprecipitation, LC-MS/MS, kinase assay, and site-directed mutagenesis were performed for the interaction and phosphorylation. An orthotic mouse model, three-dimensional cell cultures, microarray analysis, co-culture with monocytes, and chromatin immunoprecipitation assays were used to elucidate the function of phosphorylated Aryl hydrocarbon receptor (AhR) in metastasis of TME.

Results. The phosphorylated AhR at Ser36 by TPL2 acquires the reprogramming ability to excite the invasive traits in cancer and influence immune cell plasticity. This invasive form of p-AhR upregulates the expression of IL1b, IL6, and VEGFA by direct activation, recruiting monocytes and enhancing the polarization of Tumor-associated M2 macrophages (TAMs). In invasive gastric cancer with AhR, IFITM2 is the most highly expressed through the activation of the STING pathway, which enhances AhR-mediated signaling. Clinically, higher expression of AhR, TPL2, and IFITM2 is inversely correlated with the survival rate of advanced gastric cancer patients, providing a promising therapeutic strategy for the treatment of GC.
Discussion. AhR-based therapy would be a potential to fight against cancer for GC to reduce TAM polarization, immune escape, and metastasis, by AhR functions as a genetic reprogramming factor reinforcing GC malignancy in the TME.
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