Lycorine enhances the efficacy of immunotherapy via TRIM8-SOCS1-STAT3 axis in colorectal cancer
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Aims. The study aims to clarify the effect and the mechanism of lycorine and its combination with immunotherapy in colorectal cancer (CRC).
Methods. Xenograft tumor mouse models was established to evaluate the anti-tumor efficacy of lycorine. Thermal proteome profiling strategy and cellular thermal shift assay were used to identify and validate the target. The mechanisms were studied by using qRT-PCR. western blot, immunofluorescence, and immunohistochemistry. Flow cytometry was applied to analyze the infiltration and activation of immune cells in the tumor microenvironment.
Results. Lycorine was found to impede tumor growth in different CRC models. Mechanistic investigation revealed that lycorine directly interacts with E3 ubiquitin-protein ligase TRIM8. Clinical correlation analysis showed that high expression of TRIM8 predicts poor survival in CRC. Further study showed that lycorine disturbed TRIM8-mediated ubiquitination and upregulated the protein expression of SOCS1. As the downstream of SOCS1, the expression of STAT3 and related genes were downregulated in vitro and in vivo. As a result, STAT3-mediated expression of cytokines like CCL2 and CCL7, which contributed to the recruitment of myeloid-derived suppressor cells (MDSCs) in the tumor microenvironment, were downregulated. Then, the effect of lycorine on immunotherapy was evaluated and animal experiment showed that lycorine significantly enhanced the anti-tumor effect of PD-L1 blockade. Complete tumor regression was observed in a subset of mice in the combination group. In addition, a tumor rechallenge experiment was performed on mice cured by the combination therapy and there was no tumor growth in these mice, indicating the long-term anti-tumor effect. Tumor microenvironment analysis showed that combination therapy reduced the accumulation of MDSCs and increased the infiltration of CD8+ T cells.
Discussion. Lycorine binds to and inhibits the function of TRIM8, thereby enhancing the stability of SOCS1, inhibiting STAT3-mediated cytokine recruitment of MDSCs, and increasing T cell infiltration, ultimately facilitating the anti-cancer effect of anti-PD-L1 antibody. Our study provides a novel potential combination strategy and application for cancer immunotherapy.
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