Figure S1. CAR-T-cell-mediated killing of SMMC7721 and HepG2 tumors visualized via microscopy. 
NTD, CD19-CAR-T and PG-CAR-T cells (red) were incubated with the liver cancer cell lines SMMC7721 (A) and HepG2 (B) (green) at an E:T ratio of 5:1 for 48 h.

Figure S2. Cytotoxicity of PG-CAR-T cells is dependent on MMP14 expression.
(A) The knockdown efficiency of shRNAs targeting MMP14 in SMMC7721 cells was tested via flow cytometry. (B) The cytotoxicity of effector CD19-CAR-T cells and PG-CAR-T cells to target cells (SMMC7721-shCOO2, SMMC7721-shMMP14#1 or SMMC7721-shMMP14#2) was tested. After 24 h of incubation, the cells were subjected to a luciferase assay (n=3). (C and D) ELISAs were used to detect IFN-γ and TNF-α release by T cells in coculture supernatants. (E) The MMP14 overexpression efficiency in MHCC97H cells was tested via flow cytometry. (F) The cytotoxicity of CD19-CAR-T cells and PG-CAR-T cells to MHCC97H-Vector and MHCC97H-MMP14 cells was assessed via a luciferase assay (n=3). (G and H) ELISAs assay of IFN-γ and TNF-α release by T cells in coculture supernatants. The data are shown as the means ± SDs. Statistical significance was determined by two-way ANOVA with multiple comparisons. **P < 0.01; ns, not significant.

Figure S3. Identification of liver cancer stem-like cells. 
(A) The protein levels of CD133, CD90, and CD44 in parental cells (SMMC7721 and HepG2) and cell line-derived cancer stem cells (SMMC7721-CSC and HepG2-CSC) were detected via western blotting. GAPDH was used as a loading control. (B) Representative images of cocultures of HepG2-CSC spheroids (green) with T cells (red) are shown.

