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[bookmark: _GoBack]Figure S1. Supporting analyses for the prioritization of SF3B4 in ESCC.
(A) Alternative splicing burden scores for alternative 3′ splice-site (A3SS), alternative first-exon (AFE), alternative last-exon (ALE), skipped-exon (SE), retained-intron (RI), and mutually exclusive-exon (MXE) events in TCGA ESCC samples stratified by the median ssGSEA-derived hypoxia score. (B) Kaplan–Meier analyses of 3-year overall survival in TCGA ESCC patients stratified by the median expression levels of TRA2B, HNRNPA1, FUS, USP39, SRSF3, or EFTUD2. (C) Immunoblot analysis and densitometric quantification of SF3B4 protein abundance in NE2 and the indicated ESCC cell lines. GAPDH served as the loading control. Quantitative data are presented as mean ± SEM. Statistical significance was assessed using unpaired two-tailed Student’s t-tests for (A), log-rank tests for (B), and one-way ANOVA followed by Dunnett’s multiple-comparisons test against NE2 for (C). ns, not significant; **P < 0.01.
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Figure S2. Supporting analyses of SF3B4-dependent ESCC growth and cisplatin sensitivity.
(A) Representative cell-cycle histograms of sh-NC and sh-SF KYSE450 cells corresponding to the quantitative analysis shown in Fig. 2D. sh-NC, control shRNA; sh-SF, SF3B4-targeting shRNA. (B) Representative flow-cytometric plots of Annexin V and propidium iodide staining in sh-NC and sh-SF KYSE450 cells treated with the indicated cisplatin concentrations. The corresponding percentages of Annexin V-positive cells are shown in Fig. 2G. (C) Immunoblot analysis of SF3B4 in paired sh-NC and sh-SF xenografts. GAPDH served as the loading control. L, sh-NC xenograft; R, sh-SF xenograft; M, molecular-weight marker. (D) Treatment schedule, tumor-growth curves, and endpoint tumor volumes of established KYSE450 xenografts treated with intratumoral si-NC or si-SF in combination with intraperitoneal saline or cisplatin. Group sizes were as follows: saline plus si-NC, n = 4; saline plus si-SF, n = 5; cisplatin plus si-NC, n = 6; and cisplatin plus si-SF, n = 6. (E) Representative excised tumors and terminal tumor weights from the treatment groups described in (D). Quantitative data are presented as mean ± SEM. Longitudinal tumor growth in (D) was analyzed by two-way repeated-measures ANOVA with treatment group and time as factors, followed by Tukey’s multiple-comparisons test. Terminal tumor weights in (E) were analyzed by one-way ANOVA followed by Tukey’s multiple-comparisons test. For (D), **P < 0.01 and ***P < 0.001 versus the si-NC plus cisplatin group, and #P < 0.05 versus the si-SF plus saline group.
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Figure S3. Supporting characterization of the SF3B4-responsive HOXA11-AS A5SS event.
(A) RNA-sequencing-derived gene-level expression of CDK19, EIF4B, MKNK2, ANXA2, AKT2, and HOXA11-AS in sh-NC and sh-SF KYSE450 cells. Expression values are presented as log2-transformed FPKM values. (B) Sashimi plots showing HOXA11-AS A5SS junction usage in sh-NC and sh-SF KYSE450 cells. Genomic coordinates and transcript orientation are shown below the plots. Numbers on the splice-junction arcs indicate junction-spanning read counts. Quantitative data are presented as mean ± SEM, and each dot represents an independent RNA-sequencing replicate. Gene-level expression in (A) was compared using unpaired two-tailed Student’s t-tests. ns, not significant.
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Figure S4. Sequencing and experimental evaluation of additional candidate SF3B4-responsive splicing events.
Sashimi plots, MISO-derived PSI estimates, and experimental evaluation of alternative splicing events involving (A) CDK19, exon skipping; (B) MKNK2, retained intron; (C) AKT2, complex alternative 5′ splice-site usage; (D) ANXA2, mutually exclusive exon usage; and (E) EIF4B, exon skipping. In each panel, the left graphs show splice-junction usage in sh-NC and sh-SF KYSE450 cells, with junction-spanning read counts indicated on the arcs. Genomic coordinates, transcript orientation, and event classifications are shown below the plots. The middle graphs show MISO-derived PSI estimates, ΔPSI values, and Bayes factors. The right graphs show relative isoform abundance in KYSE150 and KYSE450 cells transfected with si-NC, si-SF1#, or si-SF2#. si-NC, control siRNA; si-SF1# and si-SF2#, two independent SF3B4-targeting siRNAs.
Quantitative data are presented as mean ± SEM, and each dot represents an independent biological replicate. Comparisons were performed separately for each cell line using one-way ANOVA followed by Dunnett’s multiple-comparisons test against si-NC. ns, not significant; *P < 0.05; **P < 0.01.
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Figure S5. Supporting metabolic and gene-expression analyses of the SF3B4–HOX-L axis.
(A) Workflow for quantitative proteomic analysis of KYSE150 cells expressing HOX-L, HOX-S, or empty vector. Differentially abundant protein sets were generated for the HOX-L versus vector and HOX-L versus HOX-S comparisons. (B–D) ECAR kinetic profiles corresponding to the metabolic parameters shown in Fig. 5B–D. Glucose, oligomycin, and 2-DG were added at the indicated time points. (E) RNA-sequencing-derived expression levels of HK2, LDHA, and PKM in sh-NC and sh-SF KYSE450 cells. (F) Heatmap of selected differentially abundant proteins in HOX-L-, HOX-S-, and vector-expressing KYSE150 cells. (G) Representative Annexin V/propidium iodide flow-cytometric plots corresponding to the apoptosis quantification shown in Fig. 5M. Quantitative data are presented as mean ± SEM, and each dot represents an independent biological experiment. RNA-sequencing-derived expression values in (E) were compared using unpaired two-tailed Student’s t-tests. ns, not significant; *P < 0.05.
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Figure S6. Supporting pathway analyses of HOX-L-associated β-catenin signaling.
(A) Gene Ontology biological-process enrichment analyses of differentially abundant proteins in the HOX-L versus vector and HOX-L versus HOX-S quantitative proteomic comparisons. Wnt-related biological processes are indicated. (B) Representative immunofluorescence images of p-β-catenin (Ser675) in KYSE450 cells expressing HOX-L, HOX-S, or empty vector. Nuclei were counterstained with DAPI. Scale bars, 50 μm.
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Figure S7. Exploratory associations of SF3B4 and HOX-L expression with ESCC tumor volume.
(A, B) Pearson correlation analyses of log2-transformed tumor volume with SF3B4 expression (A) and HOX-L expression (B) in primary ESCC tissues (n = 50). Solid lines indicate fitted linear regressions, and shaded areas indicate 95% confidence intervals. Pearson correlation coefficients and two-sided P values are shown.
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