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Supplemental Figure S9. 

Runx3-overexpression cooperated with AKT inhibition to enhance the persistence, cytotoxic potential 

and anti-tumor activity of human CAR-T cells as well. (A) Schematic diagram of plasmids expressing a third-

generation CAR based on CD28 and 41BB co-stimulation domains (CAR-T) against human Carbonic Anhydrase 

9 or together with Runx3-overexpression (CAR-RUNX3-T). The CAR and human Runx3 were separated by a 

P2A ribosomal skip sequence. (B) Schema for the activation, lentiviral transduction (LV Td) and expansion of 

human peripheral blood lymphocytes in the presence of IL-2 (100IU/ml) and 1μM AKTi-1/2 or vehicle. (C) 

Representative flow cytometry plot and (D) percentages of CAR expression on CAR-T cells during the course of 

the culture. CAR-T, normal CAR-T cells; CAR-RUNX3-T, Runx3-overexpressed CAR-T cells; AKTi, T cells were 

expended in 1μM AKTi-1/2. (E) Representative flow cytometry plot and percentages of CD62L+GzmB- Tcm and 

CD62L-GzmB+ effector-type (Te) cells in CAR-T cells. (F) Representative flow cytometry plot and percentages 

of CD69+GzmB+ Trm-like cells and GzmB+ effector-type cells in CAR-T cells following 6 hours of co-incubation 

with hCA9-overexpressed Bxpc-3 cells. (G) Target-cell lysis activity of CAR-T cells following 20 hours of co-

incubation with hCA9-overexpressed Bxpc-3 cells. (H) Tumor progression in NCG mice. 8×105 Sorted CAR-T 

cells were adoptively transferred into tumor-bearing NCG mice. Tumor volume was calculated in cubic centimeter 

(1/2×length×width×width). CTRL, no adoptive therapy; Ctrl-T, T cells without lentiviral transduction. A two-way 

ANOVA was used for multiple comparisons in panels D-H, and P-values were adjusted by Tukey method. P<0.05 

was considered statistically significant.  
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