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Abstract
T-cell receptor engineered T cell (TCR-T) immunotherapy is powerful method for treating advanced tumor. T cells were easily blocked by the activation of most representative inhibitory pathway, PD-1/PD-L1. Signaling via 4-1BB, as an activation-induced T-cell costimulatory molecule, promotes T cell functions, promote cell division and cytokine production. We hypothesized that a new fusion receptor PD-1:4-1BB could stimulate the function of TCR-T and reverses PD-1-mediated T cell inhibition. To generate TCR-T cell which can recognize RAS (G12D) mutant, we construct a TCR lentiviral vector L-KT-G that recognizes G12D mutant polypeptides presented by HLA-A*1101, and construct a vector L-H11-G of genotype HLA-A*1101. All constructed vectors transfect to 293T cells with lentivirus using a three-plasmid vector system, as well as L-KT-G lentivirus infected T cells to establish TCR-T. Synthesized G12D mutant polypeptide sequence was used to detect TCR-T's ability to recognize mutant peptides. To analyzing PD-1:4-1BB, collection of modified T cells and tumor neoantigen G12D presented by HLA-A*1101 mutant target cells were co-cultured, and the release of cytokines TNF-α and IFN-γ and percentage of tumor cells was measured by ELISA and cytotoxicity experiments, respectively. NPG mice transplanted were established with transformed T cells, and the tumor volume changes and survival period were recorded. Our results show that the modified TCR-T cells have a dose- dependent immune recognition of G12D mutant peptides. PD-1:4-1BB conversion fusion protein could significantly induce TCR-T cells to release cytokines TNF-α and IFN-γ. Interestingly, PD-1:4-1BB conversion fusion protein enhances lethality to tumor cells. In animal models, PD-1:4-1BB conversion fusion protein can effectively inhibit tumor growth and prolong the survival time. PD-1:4-1BB conversion chimeric protein enhances the function of TCR-T targeting G12D mutant cancer cells. This finding will provide scientific basis for clinical application of PD-1 fusion conversion protein to treat G12D mutant solid tumors.
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