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Supplementary Figure. S1 PCBP1 downregulation increases the sensitivity of HCC cells to sorafenib. 
(A) Transient knockdown of PCBP1 in Huh7 cells using siRNA (50 nM). (B) Stable knockdown of PCBP1 in Huh7 cells using shRNA lentivirus. (C) Numbers of adherent HCC cells after sorafenib treatment of Huh7 (10 μM, 36 h) and Hep3B (10 μM, 48 h) cells with stable knockdown of PCBP1 were markedly reduced. (D, E) Quantification of cell death rates of Huh7 and Hep3B cells (n = 3). (F) Quantification (n = 3) of colony formation ability of HCC cells before and after PCBP1 downregulation. (G) Quantification (n = 3) of migration ability of HCC cells before and after PCBP1 downregulation determined by wound‑healing assays. **P < 0.01, ***P < 0.001.
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Supplementary Figure. S2 The apoptosis inhibitor Z‑VAD‑FMK effectively counteracts the enhanced sorafenib sensitivity of HCC cells caused by PCBP1 downregulation.
(A, B) Quantification of adherent Huh7 (A) and Hep3B (B) cells treated with sorafenib alone or in combination with the ferroptosis inhibitor ferrostatin‑1 (Fer‑1, 10 μM) (n = 3). (C, D) Quantification of adherent Huh7 (C) and Hep3B (D) cells treated with sorafenib alone or in combination with the apoptosis inhibitor Z‑VAD‑FMK (50 μM) (n = 3). Srf represents sorafenib. *P < 0.05, **P < 0.01, ***P < 0.001.
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Supplementary Figure. S3 Reduced BAG1‑p36 expression mediates the enhanced sensitivity of HCC cells to sorafenib.
(A) Expression levels of apoptosis‑ and autophagy‑related proteins in HCC cells before and after stable PCBP1 knockdown. (B) Protein expression levels of PCBP1 in Huh7 cells before and after sorafenib treatment (10 μM, 48 h). (C) Representative immunohistochemical images showing BAG1 protein expression in HCC and adjacent normal tissues, indicating high BAG1 expression in tumor tissues. (D) Survival curves of patients with high and low BAG1 mRNA expression in HCC tissues. (E) Protein expression levels of BAG1 in four HCC cell lines. (F) Quantification of adherent Huh7 cells (n = 3) after sorafenib treatment (10 μM, 36 h) with or without transient BAG1 knockdown (50 nM siRNA). (G) Expression changes of apoptosis‑related proteins in Hep3B cells after sorafenib treatment (10 μM, 48 h) with transient PCBP1 knockdown and BAG1‑p36 restoration. (H) Flow cytometric analysis of cell death rates (n = 3) of Hep3B cells after sorafenib (10 μM, 48 h) treatment with transient PCBP1 knockdown and BAG1‑p36 restoration. (I, J) Time‑course analysis of PCBP1 protein expression of Huh7 (I) and Hep3B (J) cells after siPCBP1 transfection. Srf represents sorafenib. **P < 0.01, ***P < 0.001.
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Supplementary Figure. S4 Stable PCBP1 downregulation regulates multiple tumor‑related genes and signaling pathways.
(A) Quantification of adherent cells (n = 3) in Huh7 (10 μM, 36 h) and Hep3B (10 μM, 48 h) cells after sorafenib treatment with stable PCBP1 knockdown, before and after an additional transient BAG1 knockdown. (B) Volcano plot showing genes regulated by stable PCBP1 downregulation, with red boxes highlighting genes closely associated with hepatocarcinogenesis and tumor progression. (C, D) KEGG (C) and GO (D) enrichment analyses of differentially expressed genes regulated by stable PCBP1 downregulation compared with the control group. (E) Protein–protein interaction network of differentially expressed genes regulated by stable PCBP1 downregulation compared with the control group. **P < 0.01, ***P < 0.001.
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Supplementary Figure. S5 Stable PCBP1 downregulation suppresses SOX2 expression and thereby enhances the sensitivity of HCC cells to sorafenib.
(A) Expression levels of SOX2 protein of Hep3B cells after PCBP1 restoration in the context of stable PCBP1 knockdown. (B) Phosphorylation of proteins involved in the TGF‑β signaling pathway in Hep3B cells before and after stable PCBP1 knockdown. (C) Analysis (n = 3) of CD44 alternative splicing in LM3 cells before and after stable PCBP1 knockdown. (D) Analysis of adherent LM3 (10 μM, 36 h) and Hep3B (10 μM, 48 h) cells after sorafenib treatment with or without transient SOX2 knockdown. (E, F) Expression levels of apoptosis‑related proteins (E) and quantification of cell death rates (F, n = 3) in LM3 cells after sorafenib treatment (10 μM, 36 h) with stable PCBP1 knockdown and transient SOX2 restoration. (G) Phosphorylation of AKT and mTOR and expression levels of SOX2 protein in Hep3B cells treated with MK‑2206 (5 μM, 24 h). (H) Cleavage of PARP protein in Hep3B cells treated with sorafenib alone or in combination with MK‑2206 (5 μM). (I) Phosphorylation levels of AKT and mTOR in Hep3B cells before and after stable PCBP1 knockdown. CD44‑T represents total CD44; CD44‑P, precursor CD44; CD44‑E, epithelial isoform; and CD44‑S, mesenchymal isoform. *P < 0.05, **P < 0.01.
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Supplementary Figure. S6 SOX2 restoration counteracts the reduction of β‑catenin induced by stable PCBP1 downregulation.
(A) Expression changes of β‑catenin protein after stable PCBP1 knockdown and subsequent SOX2 restoration. (B) mRNA expression levels of DKK1 in Hep3B cells before and after stable PCBP1 knockdown (n = 3). (C) Analysis and quantification (n = 3) of colony‑forming ability of Hep3B cells before and after stable PCBP1 knockdown with or without SOX2 restoration.
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