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A. Personal Statement
The development of personalized treatment regimes is an active area of current research in genomics. The focus of our research is to investigate core biological components that contribute to disease prognosis and development, and to develop latent variable models to accurately determine optimal therapeutic regimens for individual patients. Because biological processes do not act in isolation but as parts of complex interactive systems, we are computationally evaluating interactions between these systems at multiple levels. At the sequence and cellular level, we have developed latent variable models for probabilistically determining gene expression profiles that are linked to individual response to treatment. In addition, we are experimentally perturbing subcomponents of larger biological systems or pathways and linking pathway activation status to genetic disease risk and drug sensitivity. To accomplish this aim, we are developing adaptive Bayesian regression, factor analysis, and structural equation models that integrate this in vitro experimental data into our models while still allowing for the refinement and adaptation of pathway profiles within each dataset, efficiently accounting for cell-type specific pathway differences or any “rewiring” do to cancer deregulation. Our ultimate goal is to develop a comprehensive and integrated set of relevant, biologically interpretable computational tools for genomic studies in personalized medicine. We are currently working on a variety of applications using data from high-risk breast cancer cohorts, including the data from the Cancer Genome Atlas, ISPY2 trial, and other tissue resources available at our collaborating institutions.
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Molecular and Clinical Approaches to Colon Cancer Precursors (PPG) 

The overall objective of this Program Project Grant is to identify and test new ways to prevent, detect, and treat colon cancer through an increased understanding of the genetics, cell biology and pathogenesis of this malignancy and its precursor lesion, the adenomatous polyp. 
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Statistical tools and methods for next-generation sequencing in epigenomics

The goal of this study is to develop of statistical and computational tools for the analysis of second generation sequencing technologies with applications in epigenomics.
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