Supplemental
Figure S1. Distinct cooperation of the key genetic determinants drives unique hepatocarcinogenesis.
A. mRNA level of CTNNB1 in tumor (red) and non-tumor (blue) samples across different cancer types (LIHC, hepatocellular carcinoma; see Table S1 for details by cancer type). 
B. Schematic of vectors for two mouse models. The FAH-transposon based vectors of overexpressing N90-CTNNB1 plus sg-p53-Cas9 in N90-CTNNB1OE;Trp53-/- model, and overexpressing MYC plus Tgfa in MycOE;TgfaOE model. 
C. Representative pictures of live tissues collected from N90-CTNNB1OE;Trp53-/- and MycOE;TgfaOE models at indicated months after injection. 
D. Protein level of -catenin of CTNNB1(endogenous WT and N90) and Flag tagged Cas9 were detected by western blotting. 
E. Quantification of Topflash luciferase reporter assay transfected with vector or FAH-N90-CTNNB1 were detected. Mean and SEM are shown. Mann-Whitney test. ***, p<0.001.
F. Correlations between HIF1A mRNA level and the expression of VEGFA, VEGFC and PD-L1 in HCC patients. Correlation was assessed using Pearson’s test. 

Figure S2. TLS responses alter in N90-CTNNB1OE;Trp53-/- versus MycOE;TgfaOE models with or without combinatorial immunotherapy.
A. C. Immunofluorescence staining for immune cell and proliferation markers CD45R, CD8A, Ki67 as indicated in liver and spleen, respectively (scale bar, 100mm). 
B. Quantification of CD8A+ T cells and CD45R+ B cells in TLSs on liver section in the CTNNB1OE;Trp53-/- and MycOE;TgfaOE models pre- or post- anti-PD-1 plus VEGFi treatment. Mean and SEM are shown. Mann-Whitney test. ** depicts p<0.01, ***, p<0.001.

Figure S3. Combinatorial immunotherapy has distinct effect in the immunologically “hot” CTNNB1OE;Trp53-/- and “cold”  MycOE;TgfaOE models.
A. Violin plot showing the log2 normalized counts of gene expression in CTNNB1OE;Trp53-/- and MycOE;TgfaOE mice as indicated. 
B. Correlation heatmap for all samples’ transcriptomic immune profile from CTNNB1OE;Trp53-/- and MycOE;TgfaOE models.
C. PCA plot of the variance in immune profile in N90-CTNNB1OE;Trp53-/- mice pre- or post- anti-PD-1 plus VEGFi treatment as indicated.
D. PCA plot of the variance in immune profile in MycOE;TgfaOE mice pre- or post- anti-PD-1 plus VEGFi treatment as indicated.
E. Volcano plot depiction of 152 differential expressed genes (DEG) from immune profile in N90-CTNNB1OE;Trp53-/- mice pre- or post- anti-PD-1 plus VEGFi treatment as indicated. The vertical and horizontal dot lines indicate a cut-off of gene expression fold change of ≥ 1.25 or ≤ -1.25 and a false discovery rate (FDR) ≤ 0.1.
F. Volcano plot depiction of 13 differential expressed genes (DEG) from immune profile in MycOE;TgfaOE mice pre- or post- anti-PD-1 plus VEGFi treatment as indicated. The vertical and horizontal dot lines indicate a cut-off of gene expression fold change of ≥ 1.25 or ≤ -1.25 and a false discovery rate (FDR) ≤ 0.1.
G. Correlation between CTNNB1 mRNA level and Mef2c expression from the samples of HCC patients.
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