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A. Personal Statement

As a member of the Division of Biostatistics, Department of Preventive Medicine, the Zilkha Neurogenetic Institute, and the Norris Comprehensive Cancer Center at the University of Southern California, my current research program includes developments in statistical methodology, applied investigations into the genetic contribution to prostate and colon cancer, and collaborative projects in smoking initiation and cessation atherosclerosis, inflammation, diabetes, asthma, lymphoma, and psychiatric disorders. This project will also be a direct extension of my statistical research. Specifically, my statistical work is focused on the use of hierarchical models and Bayesian model selection for genetic association analysis. I have had an R01 project to develop and investigate the use of hierarchical models for gene-environment and gene-gene interactions in both genome-wide association studies and pathway-based candidate gene studies. I currently have a funded R01 to measure over 10 different biomarkers within the folate one-carbon pathway and to develop statistical methods to integrate the resulting GWAS/biomarker data. Central to my approach is the translation and incorporation of the underlying biology into my methods, which necessitates strong, collaborative interdisciplinary efforts for success.


B. Positions and Honors
Positions and Employment
2003 - 2009	Assistant Professor, Division of Biostatistics, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, CA
2007	Visiting Scientist, Division of Cancer Epidemiology, Unit of Genetic Epidemiology, Deutsches Krebforschungszentrum (DKFZ – German Cancer Research Center)
2009 - 2014	Associate Professor, Division of Biostatistics, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, CA
2013 - 2014	Visiting By-Fellow, Churchill College, University of Cambridge, Cambridge, UK
2013 - 2014	Visiting Scientist, MRC Biostatistics Unit and Cancer Research UK, Cambridge Institute, University of Cambridge, Cambridge, UK
2014-present	Professor, Division of Biostatistics, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, CA

Other Experience and Professional Memberships
2003 - 2006	Associate Editor, Computational Statistics and Data Analysis
2009	NIH Behavioral Genetics and Epidemiology Study Section, Ad Hoc Member.
2011 - present	Editorial Board Member, Genetic Epidemiology
2012 - present	Editorial Board Member, Cancer Research
2012 - present	Statistical Editor, JNCI
Honors
1995 - 1996	Goldman Honors Program in Environmental Science, Technology and Policy, Institute for International Studies, Stanford University, Stanford, CA
2000 - 2002	Training Fellowship, National Heart, Lung and Blood Institute
2000 - 2001	Outstanding Student Award, Genetic and Molecular Epidemiology, Case Western Reserve University, Cleveland, OH

C.	Contribution to Science

1.  Bayesian Hierarchical Modeling: My current methodological research builds upon an initial hierarchical model that I developed incorporating genetic structure and spatial relations to yield more stable and plausible measures of association.  The model refines the pattern of linkage disequilibrium (LD) for more precise localization of putative disease variants. As genetic epidemiologic studies shift from candidate genes to genomewide genotyping arrays to next-generation sequencing, there are many issues that arise in the corresponding study design and analysis for discovery. We created a hierarchical mixture model for the prioritization of variants in genomewide association studies or GWAS. We have used a Bayesian hierarchical modeling framework to design and analyze next-generation sequencing data when pools of individuals are used.  To combine prior information in the form of topologies for potential interactions, we have created a pathway-based hierarchical modeling framework that discovers plausible pathways from observational data, and allows estimation of both the net effect of the pathway and the types of interactions occurring among genetic or environmental risk factors. We have also investigated how this information can be used in a hierarchical manner to guide the search for interactions across multiple processors in a high performance-computing environment. Overall, these advances have facilitated integrated analyses beyond simple single SNP tests. 
1.	Conti DV, Witte JS. Hierarchical modeling of linkage disequilibrium: genetic structure and spatial relations. Am J Hum Genet. 2003;72:351–363. 
2.	Baurley JW, Conti DV, Gauderman WJ, Thomas DC. Discovery of complex pathways from observational data. Stat Med. 2010;29:1998–2011.
3.	Baurley JW, Conti DV. A scalable, knowledge-based analysis framework for genetic association studies. BMC Bioinformatics. 2013;14:312.   
4.	Liang WE, Thomas DC, Conti DV. Analysis and Optimal Design for Association Studies Using Next-Generation Sequencing with Case-Control Pools. Genet Epidemiol. 2012;

2.   Bayesian Stochastic Variable Selection and Incorporating Prior Information: While Bayesian hierarchical modeling allows for the construction of complex models from multiple, simple components, there is often uncertainty in what types of statistical models to include in the analysis and what variables should be included in those models. Prior information can be used to help guide the probabilistic selection of different models. For example, when analyzing multiple variants from genes in a specific pathway, prior information can on interactions that are more biologically relevant. To this end, we developed a Bayesian model averaging approach structured in a manner that attempts to take advantage of prior knowledge of the metabolism of these classes of compounds and the various genes that regulate these pathways. For rare variant analysis, we have implemented a method that determines if regional rare variation in the aggregate is associated with disease and identifies which variants are most likely driving that association. We have recently extended this approach to the analysis of multiple regions across the genome while incorporating external biological information. The underlying statistical machinery for these extensions requires novel approaches to Bayesian model selection within a generalized regression framework and we have recently published our algorithm for fitting these models.
1.	Conti DV, Cortessis V, Molitor J, Thomas DC. Bayesian modeling of complex metabolic pathways. Hum Hered. 2003;56:83–93. 
2.	Quintana MA, Berstein JL, Thomas DC, Conti DV. Incorporating model uncertainty in detecting rare variants: the Bayesian risk index. Genet Epidemiol. 2011;35:638–649. 
3.	Quintana MA, Schumacher FR, Casey G, Bernstein JL, Li L, Conti DV. Incorporating prior biologic information for high-dimensional rare variant association studies. Hum Hered. 2012;74:184–195. 
4.	Quintana MA, Conti DV. Integrative variable selection via Bayesian model uncertainty. Stat Med. 2013;

3.  Multi-SNP and Interaction Analysis: There has been a long-standing interest in genetic epidemiology to assess if SNPs in combination or in certain environments act synergistically to impact disease. This combined effect may manifest via cis effects along a chromosome or as statistical interactions. Unfortunately, statistical approaches that evaluate synergistic effects often have low power. We have tried to developed several approaches to increase the power for discovering these types of effects. This includes a genotype-level analysis to jointly model common SNPs within a gene region via a SNP interaction model with phase. This approach uses a Bayesian model selection framework to search the model space and highlight important SNP effects and/or phase terms. We have also pursued other promising, non-Bayesian techniques. For example, my colleagues and I developed a method using principal components to account for the correlations between the SNPs with a more powerful global test of association. This methodological collaboration with Dr. Jim Gauderman has also led to several papers aimed at leveraging both case-only and case-control information when investigating gene-environment interactions. One approach uses a two-stage approach to first screen the massive amount of SNPs with a case-only type test to reduce the overall multiple comparison burden. This is followed by a case-control second step to yield unbiased estimates and ensure correct type I error. Similar in spirit, we have a Bayes model averaging approach to obtain a posterior estimate that is a weighted average between the case-only and case-control approaches.
1.	Gauderman WJ, Murcray C, Gilliland F, Conti DV. Testing association between disease and multiple SNPs in a candidate gene. Genet Epidemiol. 2007;31:383–395. 
2.	Li D, Conti DV. Detecting gene-environment interactions using a combined case-only and case-control approach. Am J Epidemiol. 2009;169:497–504. 
3.	Gauderman WJ, Thomas DC, Murcray CE, Conti D, Li D, Lewinger JP. Efficient genome-wide association testing of gene-environment interaction in case-parent trios. Am J Epidemiol. 2010;172:116–122. 
4.	Lewinger JP, Morrison JL, Thomas DC, Murcray CE, Conti DV, Li D, Gauderman WJ. Efficient two-step testing of gene-gene interactions in genome-wide association studies. Genet Epidemiol. 2013;37:440–451.

4. Genetics of smoking cessation and progression: Overall my statistical research relies on the thorough understanding of the underlying biology and the population being evaluated. This necessitates strong, collaborative interdisciplinary efforts for success and serves both methodological developments, as well as applied investigations. As an example, in my collaborative research in smoking cessation, we have constructed a smoking behavior risk ontology representing our knowledge of nicotine metabolism and the brain reward system, as well as their links to the relevant phenotypes. This resulting ontology has served to provide priors for interaction analysis in pathways and to guide many of the motivating hypotheses in the applied investigations, including main genetic effects, gene-gender interactions, and gene-biomarker interactions.
1.	Conti DV, Lee W, Li D, Liu J, Den Berg Van D, Thomas PD, Bergen AW, Swan GE, Tyndale RF, Benowitz NL, Lerman C, Pharmacogenetics of Nicotine Addiction and Treatment Consortium. Nicotinic acetylcholine receptor beta2 subunit gene implicated in a systems-based candidate gene study of smoking cessation. Hum Mol Genet. 2008;17:2834–2848. 
2.	Thomas PD, Mi H, Swan GE, Lerman C, Benowitz N, Tyndale RF, Bergen AW, Conti DV, Pharmacogenetics of Nicotine Addiction and Treatment Consortium. A systems biology network model for genetic association studies of nicotine addiction and treatment. Pharmacogenet Genomics. 2009;19:538–551.
3.	Lee W, Ray R, Bergen AW, Swan GE, Thomas P, Tyndale RF, Benowitz NL, Lerman C, Conti DV. DRD1 Associations with Smoking Abstinence Across Slow and Normal Nicotine Metabolizers. Pharmacogenet Genomics. 2012;
4.	Leventhal AM, Lee W, Bergen AW, Swan GE, Tyndale RF, Lerman C, Conti DV. Nicotine dependence as a moderator of genetic influences on smoking cessation treatment outcome. Drug Alcohol Depend. 2014;138:109–117.

5.   Applied Genetic Analysis in Cancer: In addition to methodological research, a large proportion of my research program is devoted to applied studies in genetic epidemiology. Over the past ten years this has included the evaluation of single variants, candidate gene studies, and genomewide genotyping arrays. Currently, the scientific emphasis is on large-scale consortiums performing meta-analyses and smaller scale studies with whole exome sequencing or whole genome sequencing. Multiple issues arise in the context of the applied analyses that motivate ongoing methodological developments. These include correct estimation of hidden population structure, imputation across multiple genotyping arrays and studies, and statistical significance levels for fine-mapping across multiple ethnic groups. My collaborations in this area have most recently been focused on colon and prostate cancer with contributions to the discovery of associated variants and fine-mapping studies refining the list of putative functional variants.  
1.	Feng Y. et al. A comprehensive examination of breast cancer risk loci in African American women. Hum Mol Gen. 2014;:ddu252.  
2.	Stenzel SL, et al. A novel colorectal cancer risk locus at 4q32.2 identified from an international genome-wide association study. Carcinogenesis. 2014;35:2512–2519. 
3.	Wang H, et al. Trans-ethnic genome-wide association study of colorectal cancer identifies a new susceptibility locus in VTI1A. Nature Communications. 2014;5:1–14. 
4.	Olama Al AA, et al. A meta-analysis of 87,040 individuals identifies 23 new susceptibility loci for prostate cancer. Nature Publishing Group. 2014;46:1103–1109.

Complete List of Published Work in MyBibliography:   
http://www.ncbi.nlm.nih.gov/sites/myncbi/1ZGcs7OkDYkka/bibliograpahy/44073344/public/?sort=date&direction=ascending

D. Research Support

Ongoing Research Support

	1R01CA140561 (Conti/Schumacher)
	9/07/11 - 07/31/16 

	NIH
	 


Incorporating intermediate biomarkers of folate with colorectal cancer
The overall goal of this proposal is to gain further insight into the underlying etiologic mechanism of colorectal cancer. We will accomplish this by first measuring intermediate biomarkers relevant to folate associated one- carbon metabolism in subjects with existing genotype data from a related candidate gene pathway-based and genome-wide association studies (GWAS). Then using novel statistical methods, we will investigate SNP- biomarker, SNP-disease, and pathway-disease associations to provide more insight into the complex effects of folate on the colorectal carcinogenic process.
Role: Co-Principal Investigator

	1U19CA148537 (Henderson)
	07/13/10-06/30/15 

	NIH/NCI
	


Elucidating Loci involved in Prostate Cancer Susceptibility
The major goals of this project are to perform a meta-analysis of current prostate cancer GWAS to studies to detect unknown loci and determine involvement in progression.  Current and novel loci will be interrogated for functional properties.
Role: Co-Investigator

	1R01DK101855 (North/Haiman)
	08/15/14-07/31/17 

	NIH/NIDDK
	


Leveraging ancestral diversity to map adiposity loci in Hispanics
The major goal of this project is to perform the first large-scale genomic study in search of obesity susceptibility loci in HL populations
Role: Co-Investigator

	1U01CA188392 (Schumacher)
	09/09/14-08/31/17 

	NIH/NCI
	 


Imputation-based approach to identify low frequency variants in prostate cancer
The major goal of this project is to assemble an enhanced reference panel for imputation to provide access to the research community
Role: Co-Investigator

	RSG-13-163-01 (Leventhal)
	07/01/13 - 06/30/18 

	ACS
	


Genetics of Tobacco Withdrawal in African Americans
The proposed study applies a novel integrative approach that merges genetic epidemiology and behavioral pharmacology to investigate the genetics of tobacco withdrawal in African Americans (AAs).
Role: Co-Investigator

	P30 ES 007048 (Gilliland (Gauderman))
	04/18/06 - 03/31/16 

	NIEHS
	 


Environmental Exposures, Host Factors and Human Disease
The major goal of this project is to establish an NIEHS center for studies of environmental causes of disease at USC.
Role: Co-Investigator

Completed Research Support (Only those as Principal Investigator)

	P50-CA100707 (Cozen/Conti - Subcontract)
	07/01/08 - 06/30/13 

	NCI
	 


Dana-Farber/Harvard Cancer Center Myeloma SPORE: Project 6: Identifying high-risk genotypes for multiple Myeloma: a collaborative mutli-ethnic case-control study
We propose to confirm preliminary findings linking polymorphisms in genes controling plasma cell growth factors, interleukin and insulin-like growth factor in a large multi-ethnic case-control cohort.
Role: Project Co-Director

	R01 ES016813 (Conti)
	047/16/09 - 06/30/12 

	NIH/NIEHS
	 


Hierarchical Modeling of Interactions in Genome-wide and Pathway-Based Studies
Our objective is to develop statistical methods that incorporate prior biologic knowledge in the investigation of gene-environment (GxE) and gene-gene (GxG) interactions in both genome-wide association (GWAS) and pathway-based candidate gene studies. Overall, we aim to aid genetic association studies in identifying the underlying genetic factors and the context in which those factors act on disease.
Role: Principal Investigator

