SUPPLEMENTARY FIGURE LEGENDS

Supplementary Figure 1. Diagram of the study cohort. The cohort has been stratified for the HER2 IHC score, with red squares identifying HER2-low breast carcinomas.

Supplementary Figure 2. Representative chr17 CN plot for the BC cohort. The ERBB2 locus is highlighted with a dashed line, and CNs higher than 4 are colored in red.

Supplementary Figure 3. Heatmap of chr17 CN plots. a. Segment Mean plot of chr17 for HER2-null, ultralow, score 2+ with ERBB2 gene amplification (2A) and score 3+ carcinomas. b. Segment Mean plot of chr17 for HER2 score 1+ and 2+ without gene amplification (including 2N and 2E). 

Supplementary Figure 4. Silhouette score for number of k. a. Silhouette score for k-means clustering based on chr17 CN data. b. Silhouette score for k-means clustering based on Genome Wide (GW) CN data.
 
Supplementary Figure 5. Genome wide DCN analysis for chr17 clusters. a. Heatmap of the DCN regions across chr17 clusters. b. Barplot reporting the DCN regions per chromosome colored by chr17 clusters.

Supplementary Figure 6. Correlations between chr17 clusters and histopathological features. Barplots and boxplots reporting the distribution of several features with the chr17 clusters.

Supplementary Figure 7. Correlations between chr17 clusters and GEP-based features. Boxplots reporting the distribution of cell types and pathway scores within the chr17 clusters.

Supplementary Figure 8. Chr17-like clusters obtained from the TCGA and GENIE BC cohorts. a. TCGA HER2-0 lesions. b. TCGA HER2-1 lesions. c. TCGA HER2-2+ (without amplification) lesions. d. TCGA HER2-2A lesions. e. TCGA HER2-3+ lesions. f. GENIE HER2-0 lesions. g. GENIE HER2-Low lesions. h. GENIE HER2-3+ lesions.

Supplementary Figure 9 a-b-c. Top 10 mutated genes across each chr17 cluster. Oncoprint reporting the most prevalent mutated genes within the chr17 clusters.

Supplementary Figure 10. Genome wide DCN analysis for GW clusters. Heatmap of the DCN regions across GW clusters.

Supplementary Figure 11. Correlations between GW clusters and histopathological features. Barplots reporting the distribution of several features with the GW clusters.

Supplementary Figure 12. Correlations between GW clusters and GEP-based features. Boxplots reporting the distribution of cell types and pathway scores within the GW clusters.

Supplementary Figure 13 a-b-c. Top 10 mutated genes across each GW cluster. Oncoprint reporting the most prevalent mutated genes within the GW clusters.

Supplementary Figure 14. Prognostic impact of chr17 arm-level alterations in HER2-low breast cancer: survival analysis and multivariable Cox modeling in the FPO-IRCCS Cohort. a. Kaplan–Meier curves of progression-free survival in HER2-low breast cancer stratified by chr17 arm-level CN, with corresponding univariate and multivariable Cox regression results and nested model comparison. b. Forest plot obtained from the multivariate cox analysis in the FPO-IRCCS Cohort of HER2-low lesions.

Supplementary Figure 15. Kaplan-Meier survival curves stratified for chr17 clusters in the Luminal B tumours of the HER2-low FPO-IRCCS Cohort. a. Comparison between chr17_I vs other groups. We report the log-rank calculated P-value. b. Comparison between chr17_I vs chr17_II vs chr17_III groups. We report the log-rank calculated P-value.

Supplementary Figure 16. Kaplan–Meier survival curves according to combined chr17 cluster and treatment groups in the HER2-low FPO-IRCCS cohort. a. Kaplan-Meier survival curves stratified for treatment type. We report the log-rank calculated P-value. b. Kaplan-Meier survival curves for chr17 clusters without chemotherapy-alone treated patients. We report the log-rank calculated P-value. c. Distribution of the PFS rates across the chr17 clusters without chemotherapy-alone treated patients. Five (green) and 10 (purple) years PFS rates, respectively, with median (dot) and PFS rates spreading within the cohorts (bars).  

Supplementary Figure 17. Kaplan-Meier survival curves stratified for chr17 clusters in the TCGA HER2-Low cohort. Comparison between chr17_I-like vs chr17_II-like + chr17_III-like. We report the log-rank calculated P-value. 

Supplementary Figure 18. scCUTseq sequencing. a. Phylogenetic tree of BIP46 single cells. Each line represents a single cell, and the color-key reports the CN of each segment. b. Phylogenetic tree of BIP56 single cells. Each line represents a single cell, and the color-key reports the CN of each segment.

Supplementary Figure 19. scCUTseq sequencing. a. Phylogenetic tree of chr17 CN for BIP46 single cells. Each line represents a single cell, and the color-key reports the CN of each segment. b. Phylogenetic tree of chr17 CN for BIP56 single cells. Each line represents a single cell, and the color-key reports the CN of each segment. c. Phylogenetic tree of chr17 CN for BIP59 single cells. Each line represents a single cell, and the color-key reports the CN of each segment.

Supplementary Figure 20. a. Genome wide CN profile from stromal sequencing of BIP46 patient. b. Genome wide CN profile from 50-tumour cells bulk sequencing of BIP46 patient. c. Genome wide CN profile from CUTseq bulk sequencing of HL21 patient. d. Meta-ideogram of chr17 generated from the mean of CN for each segment.

Supplementary Figure 21. DEPArray™ sequencing. a. Phylogenetic tree of chr17 CN for BIP56 single cells. Each line represents a single cell, and the color-key reports the CN of each segment. b. Phylogenetic tree of chr17 CN for BIP59 single cells. Each line represents a single cell, and the color-key reports the CN of each segment. c. Phylogenetic tree of chr17 CN for HL-21 single cells. Each line represents a single cell, and the color-key reports the CN of each segment.
