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Abstract

CAR-T cell therapy has demonstrated remarkable efficacy in hematologic malignancies; however, current autologous CAR-T cell manufacturing remains complex, costly, and prone to failure. To address this, we established a
simplified CAR-T production method by integrating RetroNectin with the G-Rex gas-permeable bioreactor. RetroNectin facilitates T-cell activation and gene transduction, while G-Rex enables high-density, scalable expansion. Their
combination allowed simultaneous activation and lentiviral transduction, reducing virus usage and labor while significantly enhancing cell expansion compared with conventional methods.

To further improve CAR-T cell function in solid tumors, we developed a novel TGF-B-capturing receptor by fusing dominant-negative TGFBRII with the high-affinity orphan domain of TGFBRIII. This receptor efficiently captured TGF-
B1 and TGF-B2, enhancing CAR-T cell responsiveness under immunosuppressive conditions. Overall, the RetroNectin-G-Rex platform enables a rapid, simplified three-step CAR-T manufacturing process, and the TGF-B-capturing
receptor co-expressed with CAR represents a promising strategy to overcome TME-mediated immunosuppression in solid tumors.
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