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Abstract: Objective To investigate the ability of chimeric antigen receptor T-cell with programmed cell death-1 (PD-1)

knockdown (si-PD-1 CAR-T) targeting folate receptor alpha (FRa) to eliminate hepatoma cells. Methods The bioinformatics
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database TCGA was used to analyze the expression level of FRa antigen in liver cancer tissue and normal liver tissue and the
association between FRo expression and the survival of liver cancer patients. The mRNA encoding the CAR structure targeting FRa
antigen and the small interfering RNA (siRNA) targeting the PD-1 gene were transduced into T cells using an electroporator to
prepare FRa-CAR-T and si-PD-1-CAR-T cells. Flow cytometry was used to analyze the expression efficiency of FRa-CAR and the
knockdown efficiency of PD-1. Hepatoma cell lines JHH-1 and Hep-G2 were cultured in vitro, and flow cytometry was used to
analyze the expression of FRa on the surface of tumor cells. With FRa-CAR-T, si-PD-1 CAR-T, and mock vector-transduced T
cells (Mock T) used as effector cells and with JHH-1 and Hep-G2 cells as target cells, CCK-8 assay was used to measure the
killing efficiency of effector cells against target cells at different effector-to-target ratios (1:1,25:1,5:1,10:1,20:1). ELISA was
used to measure the secretion of interferon gamma (IFN-vy) and interleukin-2 (IL-2) in the supernatants from co-cultures of effector
and target cells (10:1). The independent-samples ¢ test was used for comparison of normally distributed continuous data between
two groups, while a one-way analysis of variance was used for comparison between multiple groups, and the SNK test was used for
further comparison between two groups. The Kaplan-Meier method was used for comparison of survival differences. Results The
analysis of the TCGA database showed that there was a significant increase in the expression level of FOLR1 in liver cancer tissue, and
liver cancer patients with high expression of FOLR1 had a significantly shorter overall survival than those with low expression (P=0.013).
After transduction of mRNA into T cells, the expression rate of FRa-CAR reached 89.8% in CAR-T and 84.7% in si-PD-1 CAR-T cells,
and co-transfection with mRNA and siRNA could downregulate PD-1 in T cells and maintain a low expression state for at least 7 days.
The expression rate of FRa antigen was 100% in JHH-1 cells, while it showed negative expression in Hep-G2 cells. CCK-8 assay showed
that the killing efficiency of si-PD-1-CAR-T against JHH-1 cells was significantly higher than that against FRa-CAR-T cells (P<0.05).
ELISA showed that compared with Mock T cells, FRa-CAR-T cells co-cultured with JHH-1 cells showed significant increases in
the secretion of I1.-2 (1 032.50£135.90 pg/mL vs 50.26+7.87 pg/mL, P<0.001) and IFN-vy (1 430.56+184.20 pg/mL vs 89.05+
11.26 pg/mL, P<0.001), and in addition, the release levels of IFN-y and IL-2 after co-culture of si-PD-1-CAR-T and JHH-1 cells were
significantly higher than the release level of FRa-CAR-T (P<0.05). Conclusion FRa is a potential target for liver cancer treatment ,

and PD-1 knockdown in T cells can significantly enhance the in vitro killing activity of FRa-CAR-T cells.
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