
as does breast cancer in aggregate.

Figure S-7: Quantile-quantile plots of the observed p-values for the gene-miRNA-SNP ANOVA
interaction tests versus their expected p-value distributions (the uniform distribution), tested in
ER+, PR+, and triple negative breast cancer subtypes.

The complete results for the subtype analysis can be explored using the R Shiny app. In
Fig. S-8 we show two example trio plots with ER+ and PR+ breast cancer. Triple negative
breast cancer samples have an insu�cient sample size to robustly compute regQTL interactions by
genotype. In the left plot with ER+ samples, TXNRD1 has been associated with poor outcomes
in breast cancer patients and has been shown to be upregulated in ERBB1 positive breast cancer
tumors [2]. Its association with ER+ breast cancer in the literature gives some indication that
our method is flagging relevant genes and mechanisms. Likewise, hsa-mir-3648 is upregulated
in the presence of stress in the endoplasmic reticulum [3], and thereby downregulates APC2 to
promote cell proliferation. APC2 is closely related to APC, a tumor suppressor protein, and
exhibits similar tumor-suppressor e↵ects in the Wnt pathway. In PR+ breast tumor samples (right
plot), CTNNA2 is strongly downregulated by hsa-mir-363 in the homozygous minor genotype.
CTNNA2 is tumor suppressor responsible for cell-cell adhesions that is frequently mutated in
larygeal carcinoma [4]. Recently, hsa-mir-363 has been reported as a prognostic marker of liver
cancer, with lower expression associated with better survival [5]. Additionally, hsa-mir-363 has
been reported to behave as a tumor suppressor in gastric cancer [6]. Although CTNNA2 and hsa-
mir-363 are not directly implicated in breast cancer, these genes and miRNAs are implicated in
other cancer related mechanisms in the literature.
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Figure S-8: Example trio plots in ER+ (left plot) and PR+ (right plot) breast cancer subtypes.
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