Somatic point mutations are enriched in non-coding RNAs with possible

regulatory function in breast cancer
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Figure S1. Number of significant ncRNAs that were mutated in breast cancer subtypes. We
obtained PAMS50 subtype annotation of 346 ICGC breast cancer samples from a publication by Nik-
Zainal et al. [30]. In our list of significant ncRNAs, 782 hits had mutations in the above-mentioned
samples. Most ncRNAs were mutated in samples of multiple subtypes, however, we also observed
that each subtype had a unique set of mutated ncRNAs that were not mutated in other subtypes. Find
the list of subtype-specific ncRNAs in Supplementary Data 2.
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Figure S2. Differentially expressed ncRNAs across TCGA-BRCA tumors (expression profiles
from TANRIC). 504 ncRNAs of the 1030 significant ncRNAs were found in the TANRIC gene

expression list. Although the 504 ncRNAs were expressed ubiquitously across all breast cancer

HER2-enriched

patients, we had however 106 ncRNAs that were differentially expressed between the breast cancer

subtypes. The 106 ncRNAs show some specificity in breast cancer subtypes. A list of these

differentially expressed genes is provided in Supplementary Data 3.
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Figure S3. Overlapping of regulatory features with 251 BC-associated ncRNAs that have

multiple Hi-C based assays support. This figure shows the overlapping of 251 candidate ncCRNAs

with genomic and epigenetic features, GWAS and eQTL SNPs used in this study.
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Figure S4. Enrichment of regulatory features in 251 BC-associated ncRNAs with multiple Hi-

C based assays support. As figure shows the 251 BC-associated ncRNAs have much higher

enrichment of overlapping with regulatory features, GWAS and eQTL polymorphisms.
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Figure S5. The contingency table used for Fisher’s exact test. For each ncRNA, a contingency
table is constructed based on this scheme to perform a Fisher’s exact test to determine if the
corresponding non-coding RNA is significantly mutated in breast cancer samples compared to other
cancer types.
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Figure S6. Overlapping between a non-coding RNA and chromatin segments. This diagram
shows an example situation in which a non-coding RNA overlaps with different types of segments
in chromHMM annotation. The percentage of overlap with each segment is calculated as the total
number of nucleotides in the non-coding RNA region covered by each type of segment divided by

the non-coding RNA length.



