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Abstract

The complex interplay among multiple genes in breast cancer etiology remains an important yet largely unexplored
phenomenon. Therefore, understanding gene-gene interactions will shed new light on the genetic architecture of
breast cancer. Since genome stability, partially reflected by copy number variation, plays a key role in breast
cancer initiation and progression, copy number co-deletion events may help us reveal important disease-related
genetic interactions. Such co-deletion events may be quantified on a genome-wide level using comparative
genome hybridization (CGH) arrays. In this work, a bioinformatics pipeline was implemented to detect and
prioritize disease-related genetic interactions using a copy humber co-deletion network coupled with association
scores between genomics signatures and patient clinical outcome. We applied the pipeline on a collection of
genomics arrays of breast cancer and identified a list of candidate disease-related genetic interactions. As a
proof of principle, we successfully validated a subset of candidate genetic interactions using yeast as a model
organism from the perspectives of DNA repair and growth. Further experiments indicate that the growth defect

may result from genome instability.
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