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Abstract:
The advent of DNA sequencing technologies is currently generating a paradigm shift in
medical research. Cancer research has traditionally been a laborious effort of testing
individual hypothesis in the laboratory. However, it is now also evolving into a Big Data
domain where disease etiology can be analyzed directly from rich molecular and genetic
profiles of cancer patients. Here, I will present ongoing work that uses data-intensive
computational approaches to identify the regions of our genome that are critical for
development of cancer. Our approach leverages complete genome sequence data from over
2000 cancer patients, which comprise over 1 petabyte of data. We use state-of-the-art DNA
sequence analysis tools in a distributed computing environment to effectively summarize
and reduce dimensionality of the data. This data is then analyzed using a statistical learning
and inference approach to infer the genomic regions displaying features indicative of cancer
involvement. Finally, we will discuss the computational challenges in scaling up this type of
analysis to ten thousands of genomes, which is needed in order to catalogue all cancer
causing genes and events. This will ultimately enable us to leverage the entire human
genome for next-generation cancer precision medicine.
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