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A. Personal Statement
I am a trained statistician with a wide range of methodological and applied research interests. My main area of work is in statistical genetics, both applied and methodological. I collaborate extensively with cancer epidemiologists, biologists and clinicians on the design and analysis of genetic studies of several cancers, (colorectal, prostate, bladder, breast, kidney, lung and testis). My methodological research, motivated in large part by these collaborations, focuses on developing analytical tools for genetic association studies, in particular methods for family-based tests, gene-environment, gene-gene interactions, set-based tests, and methods to incorporate external information. The statistical challenges we are facing in post GWAS meta-analysis and fine mapping have directly motivated the methods we propose in Aim 1 of Project 1 (Bayesian regression and feature selection method with external biofeature information). I am the lead statistician in a recent study of prostate cancer prognosis—a partnership between USC and Illumina—where we have identified a gene expression signature of prostate cancer aggressiveness. The statistical challenges encountered in this study and the plans to expand its scope to assay genomewide methylation and somatic mutations have motivated the methods proposed in Aim 2 (regularized multi-penalty regression with prior information for integrating multiplatform omic features). I am highly suited to lead this project given my extensive applied and methodological expertise in cancer genetic epidemiology. I have put together a highly complementary team of collaborators with expertise in key aspects of the project: computational methods for high dimensional regression (Dr. Chen—also the leader of the high performance computing core C) and hierarchical modeling and Bayesian model selection (Dr. Conti) and two postdocs (currently Ph.D. candidates in our Biostatistics program) with excellently matched training to work on this project. Dr. Thomas, will provide guidance and mentorship in all aspect of the project.
B. Positions and Honors

Positions and Employment
2004-2005	Research Statistician, Mount Sinai Hospital, Toronto Canada
2005-2009	Postdoctoral Research Associate, Division of Biostatistics, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, CA
2009-Present	Assistant Professor, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, CA 

Honors and Awards
2008	James V. Neel Young Investigator award, International Genetic Epidemiology Society.


C. Contribution to Science

1. Genetic Association Studies (GWAS and otherwise)
I began my career a few years before the cusp of the technological change that made GWAS possible. My early work was in the area of family based studies where I develop a framework for testing for linkage and association—à la Transmission Disequilibrium Test—that enabled using any nuclear family structure. The tests were non-parametric—in that they did not rely on any parametric assumptions to preserve the nominal type-I error rate—but yet exploited all available information on the genotypes and phenotypes of every family member to gain dramatic power increases. I also developed a highly efficient importance sampling method to compute exact p-values for a large number of family-based tests, including the ones I deviced. Early on in the GWAS era, multi-stage approaches were deemed a cost-effective way to achieve higher power at lower genotyping costs (as genotyping cost soon dropped dramatically single stage GWAS became the standard). However, it was unclear how to properly account for multiple testing in a multi-stage GWAS study. Combining ideas from sequential analysis, resampling, and efficient Monte Carlo simulation, I developed a method to correct for multiple testing in multi-stage GWAS designs [d. below]. I also published one of the first methods to incorporate prior information into GWAS studies using a novel hierarchical modeling approach [c. below]. These ideas are the genesis of the methods we are proposing for incorporating external prior information in Aims 1 and 2 in Project 1. More recently, I became interested in set-based approaches to efficiently combine information from multiple genetic variants—with effects possibly too weak to be detected individually—to achieve detectability as a set  [d. below]. These approaches that trade off ability to localize individual signals for overall power have numerous applications in GWAS and rare variants studies. We applied these methods into several case-control cancer studies [e.g. c. further down under Cancer Epidemiology]
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2. Gene-environment and gene-gene interactions
At USC I developed a highly productive collaboration with Dr. Gauderman (co-I in this program project proposal) and other colleagues on methods for gene-environment (GE) and gene-gene interactions (GG) in GWAS. Interactions are much harder to detect than genetic main effects, yet detecting interactions —GE particularly— are of paramount epidemiological and clinical relevance. In a series of papers, we introduced, extended and improved two-step approaches, widely considered to be the current state-of-the-art in GE and GG testing. We continue developing and extending the scope of application of two-step approaches and have applied the methods to many studies [e.g. a. further below under Cancer Epidemiology]
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4. Cancer Epidemiology 
[bookmark: _GoBack]An important part of my research involves a wide range of collaborations with epidemiologist, biologists and clinicians at the USC Comprehensive Norris Cancer Center to design and analyze genetic studies. Below is a sample of publications resulting from these collaborations. I was involved in the first publication of GWAS GE interaction in colorectal cancer [a. below] where we used some of the early two-step approaches we developed. In a series of papers in collaboration with Dr. Stern [b., c., and f.] we found important interactions with meat consumption and tobacco use in prostate cancer risk. In a more recent collaboration with Dr. Stern, we identified a 28-gene signature of prostate cancer progression after radical prostatectomy using high dimensional regression and feature selection methods (manuscript submitted). A recent expansion of this collaboration resulted in a funded DoD proposal—a three-way collaboration between USC, Cedars-Sinai and UCLA—to study prostate cancer progression in African Americans. I am the lead statistician in this project.
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D. Research support

Ongoing Research Support
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Methods for Pathway Modeling with Application to Folate metabolism
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Transdisciplinary Studies of Genetic Variation for Colorectal Cancer
NCI
Role: Co-investigator


