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Figure S1  Results of pseudo-time analysis of 11 cancer cell clusters.
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Figure S2  Identification and validation of cancer stem cell clusters. (A-D) Cancer stem cell-related genes previously reported in the literature, such as EPCAM(A), KRT19(B), ITGA6(C), and CD44(D), are highly expressed in cancer cell cluster 1.
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Figure S3  Identification of differentially expressed cancer stem cell-related genes. (A) Gene differential expression ranking diagram showing genes differentially expressed in HCC tissues and in paracancerous tissues. (B) Venn diagram demonstrating that there are 120 cancer stem cell-related gene differentially expressed in HCC tissue and paracancerous tissue. (C) Results of GO functional enrichment analysis of cancer stem cell-related gene. (D) Results of KEGG functional enrichment analysis of cancer stem cell-related gene.
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Figure S4 The relationship between risk scores and clinical characteristics in the training set.(A-H) Relationship between risk score and clinical characteristics, including age(A), gender(B), N stage(C), M stage(D), tumor grade(E),tumor stage(F),MVI(G) and survival status(H).
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Figure S5  Multiple external data sets were used to verify the superiority of prognostic signature.  (A) Patients in the low-risk group in the GSE14250 dataset survived significantly better than those in the high-risk group. (B) Patients in the low-risk group in the ICGC data set survived significantly better than those in the high-risk group.(C) ROC curves of prognostic signature predicting the risk of death at 1, 3, and 5 years in the GSE14250 dataset. (D) ROC curves of prognostic signature predicting the risk of death at 1, 3, and 5 years in the ICGC dataset. (E) Results of meta-analysis of 2 independent external validation datasets and TCGA dataset.
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Figure S6  Exploration of the molecular mechanisms behind the prognostic signature. (A) The volcano map demonstrates that most genes are highly expressed in the high-risk group. (B) Results of GO functional enrichment analysis of genes highly expressed in the high-risk group. (C) Results of GO functional enrichment analysis of genes highly expressed in the low-risk group. (D) Results of GSEA KEGG functional enrichment analysis in the high-risk and low-risk groups.(E-F) Hallmark enrichment analysis showed that the high-risk group was mainly enriched in MYC_TARGETS_V1 and E2F_TARGETS signaling pathways(E), whereas the low-risk group was mainly enriched in BILE_ ACID_METABOLISMsignaling pathways(F).
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Figure S7 Heatmap shows that most immune checkpoint-associated genes are overexpressed in high-risk groups.
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Figure S8  Drug sensitivity prediction in the training set. (A-F) The results of drug sensitivity analysis showed a higher risk score was related to lower IC50 among antitumor drugs, such as Bleomycin(A), Embelin(B), Bexarotene(C), Salubrinal(D), Doxorubicin(E) and Tipifarnib(F).
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