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Abstract

Recent publicly funded large projects such as TCGA (The Cancer Genome Atlas) have resulted in
the generation of an enormous amount of high-quality data consisting of both molecular as well
as clinical measurements of thousands of tumors from various sites. The challenge is to turn
this raw data into knowledge. This provides a great opportunity for the development of novel
machine learning algorithms that are specifically tailored to cancer biology applications. In this
talk I will describe in detail two new algorithms: one for classification and one for regression.
The classification algorithm has already been applied with success to predicting which
endometrial cancer patients are at risk for metastasis (cancer spreading beyond the original site
via pelvic lymph nodes), and for predicting which ovarian cancer patients will, or will not,
respond to platinum-based chemotherapy. The regression algorithm has been applied to the
time for a tumor to recur following surgery, in lung cancer and ovarian cancer patients.
Another application is the identification of key genes to predict the IC50 value of a drug applied
to cancer cell lines. In addition to describing the completed work, I will also describe some new
problems that require new algorithmic development. The talk will be completely self-contained
from the standpoints of both biology as well as machine learning.
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