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The splicing machinery is dysregulated and represents a therapeutic vulnerability in breast cancer.
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Supplemental Figures
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Supplemental Figure 1. Antibodies validation and uncropped western blots. (A) Western blot showing NOVA1 protein levels in NOVA1-silenced BT-549 cells. (B) Western blot showing SF3B1 protein levels in SF3B1-silenced BT-549 cells. (C) Uncropped western blot images. Basal protein expression of NOVA1 in MCF7, MDA-MB-231, and BT-549 cell lines (corresponding to Figure 3C). (D) Uncropped western blot images. Basal protein expression of SF3B1 in MCF7, MDA-MB-231 and BT-549 cell lines (corresponding to Figure 4C). (E) Uncropped western blot images. Validation of NOVA1 overexpression in MCF7, MDA-MB-231, and BT-549 cell lines (corresponding to Supplemental Figure 6G).
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Supplemental Figure 2. The expression of the splicing machinery is dysregulated in BCa with a non-complete correspondence to genomic alterations. Volcano Plots showing expression changes [represented as the log2 of the fold change (FC) vs. the -log10 (p-value)] of the splicing machinery between tumour and control samples, for the (A-left) Retrospective cohort and the (B-left) TCGA-BRCA cohort. Gene name labels are represented for genes with a significant expression change between conditions (p<0.05). Upregulated, downregulated, and unchanged genes are coloured as indicated in the graphic legend. Partial Least Squares Discriminant Analyses (PLS-DAs) are also represented from (A-right) Retrospective cohort and the (B-right) TCGA-BRCA cohort. (C) Schematic representation of the mutational and genomic alterations of ESRP1, PRPF8, and NOVA1 in BCa cohorts [TCGA-BRCA (top) and Metabric (bottom)].
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Supplemental Figure 3. ESRP1 expression is associated to tumour subtype and clinical aggressiveness in BCa. (A) ESRP1 expression (mRNA or protein) in BCa patients grouped by histopathological or molecular tumour subtype, based on the availability of clinical data in each cohort. (B) ESRP1 expression (mRNA or protein) in BCa patients grouped by ER/PR/HER2 status. N: negative. P: positive. TNBC: Triple Negative Breast Cancer. (C) ESRP1 expression (mRNA or protein) in BCa patients grouped by clinical aggressiveness parameters: grade and overall survival [patients with highest expression vs. lowest expression group (cut-off=median)]. Data are presented as mean ± the standard error of the median (SEM). For quantitative variables (Stromal Score, Cell Stromal Score, and Stemness Score), a linear regression analysis with ESRP1 expression is presented together with the statistics and the Pearson correlation coefficient (r).  The asterisks (* p<0.05; ** p<0.01; *** p<0.001; **** p<0.0001) indicate statistically significant differences. Other non-significant correlations are not included.
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Supplemental Figure 4. PRPF8 expression associations with clinical variables. (A) PRPF8 expression (mRNA or protein) in BCa patients grouped by histopathological or molecular tumour subclass, based on the availability of clinical data in each cohort. (B) PRPF8 expression (mRNA or protein) in BCa patients grouped by ER/PR/HER2 status. N: negative. P: positive. TNBC: Triple Negative Breast Cancer. (C) PRPF8 expression (mRNA or protein) in BCa patients grouped by clinical parameters of aggressiveness. Overall survival is compared between patients with highest expression vs. lowest expression group (cut-off=median)]. Data are presented as mean ± the standard error of the median (SEM). The asterisks (* p<0.05; ** p<0.01; *** p<0.001; **** p<0.0001) indicate statistically significant differences. For quantitative variables (Stromal Score, Cell Stromal Score, and Chromosomal Instability), a linear regression analysis with PRPF8 expression is presented together with the statistics and the Pearson correlation coefficient (r). Other non-significant correlations are not included. 
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Supplemental Figure 5. PRPF8 expression has a modest relationship with clinical and functional aggressiveness. (A) PRPF8 expression (mRNA or protein) in BCa patients grouped by histopathological or molecular tumour subclass, based on the availability of clinical data in each cohort. (B) PRPF8 expression (mRNA or protein) in BCa patients grouped by ER/PR/HER2 status. N: negative. P: positive. (C) PRPF8 expression (mRNA or protein) in BCa patients grouped by clinical parameters of aggressiveness. Overall survival and recurrence are compared between patients with highest expression vs. lowest expression group (cut-off=median)]. For qualitative variables (differentiation, grade, tumour stage), data are presented as mean ± the standard error of the median (SEM). For quantitative variables (Estimate Immune Score, Cell Immune Score, Stemness Score), a linear regression analysis with PRPF8 expression is presented together with the statistics and the Pearson correlation coefficient (r). (D) PRPF8 mRNA expression data obtained from the Cancer Cell Line Encyclopaedia (CCLE) for BCa-derived cell lines, grouped by ER and HER2 status. (E) Proliferation assay in MCF7, MDA-MB-231, and BT-549 cell lines after transient overexpression of PRPF8 using 3 different doses of plasmid (500, 1000, and 1500 ng/mL). Proliferation after 24, 48, and 72 h is represented as a percentage of the control (Mock). (F) PRPF8 mRNA expression levels in the MCF7, MDA-MB-231, and BT-549 cell lines after PRPF8 overexpression (1000 ng/mL plasmid). Data are presented as mean ± the standard error of the median (SEM) of the percentage of the control (Mock). The asterisks (* p<0.05; *** p<0.001) indicate statistically significant differences.
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Supplemental Figure 6. NOVA1 clinical associations and plasmid dose selection for in vitro experiments. (A) Multivariate Cox regression analysis considering independent variables (NOVA1 mRNA level status, type of surgery, chemotherapy, and radiotherapy) and the dependent variable (survival). Coefficients represent the hazard ratio of each variable with its corresponding confidence interval. Statistical score assessed was the Log-Rank test. Patients with BCa from Metabric cohort with a survival/following of maximum 125 months. (B) NOVA1 expression (mRNA or protein) in BCa patients grouped by histopathological or molecular tumour subclass, based on the availability of clinical data in each cohort. (C) NOVA1 expression (mRNA or protein) in BCa patients grouped by ER/PR/HER2 status. N: negative. P: positive. (D) NOVA1 expression (mRNA or protein) in BCa patients grouped by prognosis. Overall survival and recurrence are compared between patients with highest expression vs. lowest expression group (cut-off=median)]. (E) NOVA1 expression (mRNA or protein) in BCa patients grouped by clinical parameters of aggressiveness. For qualitative variables (grade, tumour stage), data are presented as mean ± the standard error of the median (SEM). For quantitative variables (tumour size, Stromal Score, Cell Stromal Score, Cell Immune Score, Estimate Immune Score, Stemness Score, and Chromosomal Instability), a linear regression analysis with NOVA1 expression is presented together with the statistics and the Pearson correlation coefficient (r). (F) NOVA1 mRNA expression levels in the MCF7, MDA-MB-231, and BT-549 cell lines after NOVA1 overexpression (1000 ng/mL plasmid). Data are presented as mean ± the standard error of the median (SEM) of the percentage of the control (Mock). (G) NOVA1 protein expression levels in the MCF7, MDA-MB-231, and BT-549 cell lines after NOVA1 overexpression (1000 ng/mL plasmid). Representative images of NOVA1, GAPDH (used for normalization), and Ponceau are shown. Data are presented as mean ± the standard error of the median (SEM) of the percentage of the control (Mock). (H) Proliferation assay in MCF7, MDA-MB-231, and BT-549 cell lines after transient overexpression of NOVA1 using 3 different doses of plasmid (500, 1000, and 1500 ng/mL). Proliferation after 24, 48, and 72 h is represented as a percentage of the control (Mock). The asterisks (* p<0.05; ** p<0.01; *** p<0.001) indicate statistically significant differences.
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Supplemental Figure 7. SF3B1 expression and mutational burden in BCa. (A) SF3B1 expression (mRNA) in the Retrospective and TCGA-BRCA cohorts. C: Control. T: Tumour. Data are presented as mean ± the standard error of the median (SEM). The asterisk (* p<0.05) indicates statistically significant differences, while ns means no significant differences. (B) Receiver Operating Characteristic (ROC) curves showing the discriminatory capacity (tumour vs. control samples) of SF3B1 expression levels (mRNA) in the Retrospective and TCGA-BRCA cohorts. AUC: Area Under the Curve. (C) Schematic representation of the mutational and genomic alterations of SF3B1 in BCa cohorts [TCGA-BRCA (top) and Metabric (bottom)].
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