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	Biometry

	University of Southern California, Los Angeles, CA
	Ph.D.
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	Biometry


A. Personal Statement

I am Director of the Biostatistics Division in the USC Department of Preventive Medicine, and Director of the Biostatistics Facility Core of the Southern California Environmental Health Sciences Center (SCEHSC).  I have conducted methodological research related to the design and analysis of genetic epidemiology studies for over 25 years, with particular focus on gene-environment (GxE) and gene-gene interactions.  I have also developed user-friendly software that implements these methods, including Quanto for power calculations and GxEscan for genomewide scans of GxE interaction. In addition to methodological work, I also pursue the application of statistics to address important substantive questions in the context of genetic- and environmental- epidemiology.  For the former, I direct a genomewide association study (GWAS) aimed at identifying novel genes and GxE interactions for asthma and lung function in the Children’s Health Study (CHS).  I also direct the statistical analysis team for a GWAS of several eye diseases in the Los Angeles Latino Eye Study.  Related to environmental epidemiology, I have analyzed data from the CHS and written several papers demonstrating a link between outdoor air pollution and children’s lung function development and risk of asthma.  My experience as division and core director, and my long-term dedication to the development of statistical methods and software and to the analysis of genetic and environmental epidemiology data, make me well-qualified to carry out my proposed roles on this project.  

B. Positions and Honors

Positions and Employment
1986-1988 	Research Assistant, Transfusion Safety Study, University of Southern California
1988-1989	Statistical Consultant, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, California.
1988-1990	Biostatistician, CORE grant (Biometry Module), Doheny Eye Institute, Los Angeles, California
1990-1991	Research Assistant, Statistical methods for analyzing time-related factors in cancer epidemiology project, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, California
1991-1992	Research Assistant, Survival models for genetic epidemiology project, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, California.
1992-1997	Research Assistant Professor, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, California.
1997-2001	Assistant Professor, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, California.
2002-2006 	Associate Professor, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, California.
2007-	Professor, Department of Preventive Medicine, Keck School of Medicine, University of Southern California, Los Angeles, California.

Other Expertise and Professional Memberships
Member, American Society of Human Genetics
Member, International Genetic Epidemiology Society
Member, American Statistical Association
EPA Clean Air Scientific Advisory Committee, Ozone Panel 2006 – 2010 

Honors
Best paper of the year 2003, Genetic Epidemiology
Outstanding Teacher, USC Graduate School, 2001
C. Contributions to Science

1. 	Statistical methods: I began developing statistical methods for applications in genetic epidemiology over 25 years ago.  I have focused on methods that unite information from both genetic and environmental sources, with particular emphasis on gene-environment (GxE) interactions.  These include methods applicable to pedigree studies1 candidate gene studies2,3, and genomewide association studies (GWAS4).  In all of these papers, I and my Ph.D. students have developed more efficient (statistically more powerful) methods for detecting GxE interactions, or have demonstrated that incorporating GxE interactions into an analysis can increase power to detect a novel gene.  
1. Gauderman, W.J. and C.L. Faucett, Detection of gene-environment interactions in joint segregation and linkage analysis. Am J Hum Genet, 1997. 61(5): p. 1189-99.
2. Millstein J, Conti DV, Gilliland F, Gauderman WJ.  A testing framework for identifying susceptibility genes in the presence of epistasis. Am J Hum Genet 78:15-27, 2006. PMCID: PMC1380213
3. Kraft P, Yen YC, Stram DO, Morrison J, Gauderman WJ. Exploiting gene-environment interaction to detect genetic associations. Hum Hered, 63(2):111-9, 2007. PMID: 17283440 [PMC Journal - In Process] 
4. Murcray C, Lewinger JP, Gauderman WJ.  Gene-environment interaction in a genomewide association study (with commentary).  Am J Epidemiol 169: 219-226, 2009. PMCID: 2732981 

2.	Software development: I have always felt that the development of software is an important way to translate new statistical methods into a format that can be utilized by others in the analysis of their data.  This is particularly true for methods that involve complex calculations (e.g. analysis of pedigrees), non-standard models (e.g. 2-step methods for GxE analysis), or large databases (e.g. genomewide association studies).  I have developed three distinct software packages thus far in my career:  1) The Genetic Analysis Package (GAP), which implements novel methods developed for segregation and linkage analysis of pedigrees5 ;  2) Quanto, which implements sample size and power calculations for genetic epidemiology studies6-8 ; and 3) GxEscan, which implements methods developed for genomewide GxE scans9.  GAP was developed in the 1990’s and is no longer supported due to the reduced need for segregation and linkage analyses.  Quanto and GxEscan are both freely available from our website, http://biostats.usc.edu/software.  Quanto was first released in 2002 and has since been downloaded by over 25,000 investigators from more than 2,400 institutions and 100 countries.
5. Gauderman, W.J. and D.C. Thomas, Censored survival models for genetic epidemiology: a Gibbs sampling approach. Genet Epidemiol, 1994. 11(2): p. 171-88.
6. Gauderman WJ. Sample size requirements for matched case-controls studies of gene-environment interaction. Statistics in Medicine 21(1): 35-50, 2002. PMID:11782049 [PMC Journal - In Process] 
7. Gauderman WJ. Sample size calculations for association studies of gene-gene interaction. Am J Epidemiol 155: 478-484, 2002. PMID: 11867360 [PMC Journal - In Process] 
8.    Gauderman, WJ.  Candidate gene association analysis for a quantitative trait, using parent-offspring trios.  Genet Epidemiol, 25:327-38, 2003. (Awarded “Best Paper of the Year” in Genetic Epidemiology) PMID: 14639702 [PMC Journal - In Process] 
9. Gauderman WJ, Zhang P, Morrison JL, Lewinger JP. Finding novel genes by testing G x E interactions in a genome-wide association study. Genet Epidemiol 37(6):603-13, 2013. PMID: 23873611 [PMC Journal-In Process]

3.	Applied data analysis: I dedicate a significant portion of my time to the analysis of real data, with the goal of publishing findings in a substantive medical/biomedical journal.  My primary focus for many years has been the investigation of how air pollution in southern California affects children’s respiratory health, work stemming from my involvement in the Children’s Health Study (CHS).  In 2004, I led a paper showing that children in communities with poor air quality have reduced lung function development during their important adolescent growth period10.  I followed this with a paper in 2007 demonstrating that in addition to regional air quality, living close to a busy freeway has an additional negative impact on adolescent lung development11.  Since the 1990’s, pollutant levels in southern California have declined by as much as 50% for several of the main criteria pollutants, including nitrogen dioxide (NO2) and particulate matter (PM).  I led an investigation demonstrating that these improvements in air quality are associated with substantial improvements in children’s adolescent lung development12.  Related to my work in air pollution epidemiology, I served on the U.S. EPA’s clean air scientific advisory committee (CASAC, ozone review panel).  I have also testified at federal, state, and local venues related to air quality issues and have responded to numerous requests for interviews by television, radio, web, and newspaper sources related to each of the three papers listed below.  
10. Gauderman WJ, Avol E, Gilliland F, Vora H, Thomas D, Berhane K, McConnell R, Kuenzli N, Lurmann F, Rappaport E, Margolis H, Bates D, Peters J.  The Effect of Air Pollution on Lung Function Development in Children Aged 10 to 18 Years.  New Eng J Med, 351:1057-1067, 2004. PMID: 15356303 [PMC Journal - In Process] 
11. Gauderman WJ, Vora H, McConnell R, Berhane K, Gilliland F, Thomas D, Lurmann F, Avol E, Kunzli N, Jerrett M, Peters J.  The Effect of Exposure to Traffic on Lung Development from 10 to 18 Years of Age.  Lancet, 369:571-7, 2007 PMID: 17307103 [PMC Journal - In Process] 
12. Gaudeman WJ, Urman R, Avol E, Berhane K, McConnell RM, Rappaport E, Chang R, Lurmann F, Gilliland F.  Association of improved air quality with lung development in children.  New Engl J Med.372(10):905-13, 2015.

Complete List of Published Work in MyBibliography: 
      http://www.ncbi.nlm.nih.gov/myncbi/collections/bibliography/45294340/ 

D. Research support

ACTIVE
R21 ES024844 (Burchard, Gauderman)	    02/2015–01/31/2018	
NIH								
Gene environment analyses of early life exposures and asthma in ethnically diverse children
This project is aimed at identifying genes and genetic loci whereby gene-environment interactions play an important role in asthma etiology, and thus retrieve part of the missing heritability of asthma.  

5 P30 ES07048 (Gilliland)	04/01/2006-03/31/2016	
NIH/NIEHS						
Environmental Exposures, Host Factors, and Human Disease	
Role: Director, Biostatistics Facility Core. 
The goal is to establish an Environmental Health Research Center whose main purposes are to study the effects of environmental exposures on humans and to determine host factors (genetic and otherwise) influencing response to these exposures.

R21 HL115606 (Gauderman) 	03/01/2012-02/28/2016   	
NIH/NHLBI 							
Detecting GxE Interactions in Genome-wide Association Studies
Specific aims of project:  Aim 1: To develop efficient methods to scan the genome for GxE interaction in the context of a genomewide association study (GWAS) of a disease or quantitative trait, both for a single study and for a consortium of studies. Aim 2: To develop and distribute user-friendly software for the analysis of GxE interaction in a GWAS that implements the methods developed in Aim 1.






RO3 ES022719 (Gauderman)  	03/01/2013-02/28/2016          
NIEHS								
Air pollution effects on asthma and lung function in Hispanic children
The objective is to use existing data in the Children’s Health Study to determine how exposures to several air pollutants and corresponding pollution-related health effects in Hispanic Whites compare to non-Hispanic Whites, and whether exposure and health effects vary by ancestry within Hispanics. 

5R01ES021801 (Gilliland/Akbari/Allayee)   	08/01/2012-04/30/2017          
NIH/NIEHS                                                                      
Integrative Genetic Approaches to Gene-Air Pollution Interactions in Asthma
The overall goals of this project are to understand the relationship between asthma, genetic factors, and traffic-related pollution using a combination of mouse models and human populations.  The results of these integrative genetics studies will lead to a better understanding of how genes and environmental exposures interact to affect lung function and asthma susceptibility, which could have important clinical, epidemiological, and translational implications for the development of novel treatment strategies.

1U01EY023575 (Varma/McKean)                                                         	09/30/2013-08/31/2015         
NIH/NEI
African American Eye Disease Study
The primary objective of this study is to improve our understanding of the magnitude and causes of ocular disease problems in population-based samples of African Americans in the United States.  The study will investigate the genetic risk factors of Age Related Macular Degeneration and Diabetic Retinopathy.  The incidence of the three major eye diseases (Age Related Macular Degeneration, Diabetic Retinopathy, and Glaucoma) and environmental and lifestyle risk factors for these diseases will be investigated.   The impact of visual impairment and disease on health related quality of life will be evaluated.

3P30CA014089-39S2 (Groshen) 	12/01/2014–11/30/2015         
NIH	 							
Biostatistics Core - Comprehensive Cancer Center Core  
To meet statistical needs of the USC Norris Comprehensive Cancer Center in areas of study design, study monitoring, and data analysis.

1R01HL118455-01 (Raby)                             	07/01/2014-06/30/2018          
NIH/NHLBI                                                      	
The Integrative Genomics of Acute Asthma Control
Using the Asthma BioRepository for Integrative Genomic Exploration (Asthma BRIDGE), we will perform a series of systems-level genomic analyses that integrate clinical, environmental and various forms of “omic” data (genetics, genomics, epigenetics, and lipidomics) to better understand how molecular processes interact with critical environmental factors to impair asthma control. Role: Principal Investigator

5R01EY022651-04 (Xiaoyi/ Varma)	09/30/2012-06/30/2017	
NEI		
Mexican American Glaucoma Genetic Study (MAGGS)
Glaucoma disproportionately affects Mexican Americans, the most populous minority population in the US. However, the genetic factors contributing to this increased susceptibility are poorly understood. This study will have significant public health benefits by identifying variants, genes and pathways associated with glaucoma, thereby potentially leading to early detection and effective treatment of this blinding disease.

COMPLETED:

5 P01 ES 011627-10 (Gilliland)	09/13/2002 – 5/31/2014			
NIH/NIEHS															
Genetics, Air Pollution, and Respiratory Effects in Children and Young Adults
Building on the existing Children’s Health Study, an on-going cohort of 12,000 children, the three projects under this program project will evaluate the relationship between respiratory health (asthma, lung function growth, exhaled NO) and combustion particulate and gaseous pollutants; examine genetic variation in key pathways that modulate response to air pollution and disease occurrence; and develop new biostatistical methods for GxE studies and integrated analysis across multiple outcomes and exposures.

5R01HD061968-05 (Berhane)	07/01/2009-06/30/2014			
NIH/NICHD															
Flexible Multi-level Models for Longitudinal Analysis of Childhood Obesity
The major goals of this study are to develop new quantile-regression based multi-level statistical techniques for use in modeling childhood obesity; with focus on the effects of the built environment, genetics and G x E interactions.

1U19CA148107 (Casey)            	06/01/2010-05/31/2014     
NIH/NCI    
Transdisciplinary Studies of Genetic Variation in Colorectal Cancer       
The objectives of the Transdisciplinary Studies of Genetic Variation in Colorectal Cancer (TSGVC) consortium are to thoroughly investigate and identify susceptibility loci for colorectal cancer, to characterize the biologic basis of inherited susceptibility, and to recognize how genetic variation may be quantified and modified by genetic and environmental risk factors.

R01 ES019876 (D. Thomas)	08/16/2010–03/31/2014	
NIH								
Methods for Pathway Modeling with Application to Folate
This project is aimed at developing statistical methods for modeling complex metabolic pathways in cancer epidemiology using a combination of physiologically based pharmacokinetic  and Bayesian hierarchical models, using external information derived from pathway and genomic ontologies.  Methods will be applied to several on-going studies of folate metabolism in colorectal cancer and will be extended to genome-wide scale

5U10EY011753 (Varma/McKean)                                                        	07/01/2014-11/30/2014          
NIH/NEI
Los Angeles Latino Eye Study           
The primary objective of this study is to improve our understanding of the magnitude and causes of ocular disease problems in population-based samples of Latinos in the United States.  The study will investigate the genetic risk factors of Age Related Macular Degeneration and Diabetic Retinopathy.  The incidence of the three major eye diseases (Age Related Macular Degeneration, Diabetic Retinopathy, and Glaucoma) and environmental and lifestyle risk factors for these diseases will be investigated.   The impact of visual impairment and disease on health related quality of life will be evaluated.

