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Figure S1. Analysis of the TIMER 2.0 database revealed that the KPNA2 gene is highly expressed in various cancer tissues. KPNA2 expression was significantly elevated in tumor tissues relative to normal tissues, including bladder urothelial carcinoma (BLCA) (***p < 0.001), breast invasive carcinoma (BRCA) (***p < 0.001), cervical squamous cell carcinoma and endocervical adenocarcinoma (CESC) (**p < 0.01), cholangiocarcinoma (CHOL) (***p < 0.001), colon adenocarcinoma (COAD) (***p < 0.001), esophageal carcinoma (ESCA) (***p < 0.001), head and neck squamous cell carcinoma (HNSC) (***p < 0.001), kidney chromophobe (KICH) (***p < 0.001), kidney renal clear cell carcinoma (KIRC) (*p < 0.05), liver hepatocellular carcinoma (LIHC) (***p < 0.001), lung adenocarcinoma (LUAD) (***p < 0.001), lung squamous cell carcinoma (LUSC) (***p < 0.001), pheochromocytoma and paraganglioma (PCPG) (*p < 0.05), prostate adenocarcinoma (PRAD) (***p < 0.001), rectum adenocarcinoma (READ) (***p < 0.001), stomach adenocarcinoma (STAD) (***p < 0.001), thyroid carcinoma (THCA) (***p < 0.001), and uterine corpus endometrial carcinoma (UCEC) (***p < 0.001).

Figure S2. (A) Annexin V/PI flow cytometry revealed a significantly elevated apoptotic rate in KPNA2-sh1/sh2 groups versus NC groups (left: representative plots; right: statistical analysis, ***p < 0.001). (B) Annexin V-APC/PI flow cytometry showed reduced apoptosis in KPNA2-OE cells compared with control cells following 24 h BTZ (0-8 nM) treatment. Statistical summary of flow cytometry apoptosis results (ns, no significance; *p < 0.05, **p < 0.01, ***p < 0.001).

[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Figure S3. (A) RNA sequencing was performed in the RPMI 8226-NC and RPMI 8226 KPNA2-sh cell lines. The differentially expressed genes (DEGs) (q-value < 0.001, |log2FC| ≥ 1) between the two groups are shown with a volcano plot. (B) KEGG analysis was performed in DEGs of RPMI 8226-NC and RPMI 8226 KPNA2-sh cells.

[bookmark: XLJ_TEMP_SELECTION]Figure S4. (A) Western blot confirmed higher levels of cleaved PARP-1 and cleaved caspase-3 in the CQ plus BTZ combination group than in the BTZ single-treatment group.

Figure S6. (A) RPMI 8226 and H929 cells were treated with IVM (5 μM) and BTZ (10 nM) alone or in combination for 24 h. Cell apoptosis was detected by Annexin V-APC/PI double staining flow cytometry. Compared with the groups treated with IVM or BTZ alone, the apoptotic rate was significantly increased in the IVM combined with BTZ group. Summary statistics of the apoptosis data from each group in the above flow cytometry assay (*p < 0.05, **p < 0.01, ***p < 0.001).
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