
Summary
Motivated, detail-oriented research scientist with industry and academic experience.  Experience includes: database administration, programming experience in startup environment, clinical research project management, multivariate analysis / data mining, and wet lab research skills.   My current research utilizes database administration and programming skills to develop a genomic data warehouse that integrates gene and pathway annotation with statistical genetics methodology.  My research has shown the ability of biological annotation to increase power of genomics studies to identify genes associated with disease.

Education

Yale University, New Haven, CT: PhD Computational Biology and Bioinformatics, May 2009 (expected)

Thesis title: Integration of Biological Annotation with Statistical Methods to Identify Genes Associated with Disease



Mentor: Hongyu Zhao, PhD
University of Chicago, Chicago, IL: MS in Computer Science, May 2004

University of Illinois, Urbana-Champaign, IL: BS in Psychology, 1995

Thesis title: Persistent Synaptic Plasticity within the Cerebellar cortex of the Rat Following Complex Motor Learning


Mentor: William Greenough, PhD
Technical Skills

Languages:
Java, C, Perl, VBA, SQL, HTML, XML, R

RDBMS:
MS Access, SQL Server, Oracle 9i/10g/11g

Operating Systems:
Unix/Linux, WIN NT/98/00/XP, MS DOS


Work Experience

Research Assistant, Yale Center for Statistical Genomics and Proteomics, New Haven, CT, 6/04 – present

Research
· Gene Expression (eQTL)
· Research question: Can gene expression values be used to predict clinical traits?

· Data: I obtained gene expression and genotype information obtained from an F2 cross of two recombinant inbred mice strains (one strain affected with a clinical trait, the other not).  Many mice had gene expression measurements, but were missing a clinical trait (obesity).

· Approach: by viewing the gene expression levels as being generated from a mixture model determined by genotype semi-supervised learning suggests an increase in power can be obtained with imputation.  I employed regression procedures (random forest, least angle regression) to impute missing clinical trait (obesity) values given observed gene expression. The results confirm that the completed data has more power to identify known obesity genes than no imputation when identified genes are compared to a published gold standard list of genes.

· Genome wide association (GWAS): 

· Research question: Single SNP analysis lacks power if causal variant is a combination of multiple SNPs or is untyped.  Can an increase in power be obtained from multi-locus association testing?  If so, which method performs best?
· Data: Simulate populations based on haplotype frequencies for genes NAT2 and CHI3L2.  Simulate populations based on a range of effect sizes and penatrances.   The causal variant for each population was done in two ways: causal variant is either a typed or untyped SNP.

· Approach: Apply multiple multi-locus association methods on the simulated data.  Perform permutation to obtain p-values for each test (use same permutations for each method).  Compute power as the percent of associations with a p-value less than 0.05.

· Research question: Can a multi-locus association test of SNPs within the gene be used as a gene score and used to determine the enrichment of a metabolic pathway? 

· Data: Case Control GWAS for Crohn’s Disease.  Study included two cohorts: Jewish and non-Jewish.

· Approach:  Compute gene level score via multi-locus association test.  Compute pathway significance of metabolic pathways obtained from KEGG, BioCarta, and GenMAPP.  Evaluate different enrichment methods: Fisher’s Exact test, Gene Set Enrichment Analysis (GSEA). The pathway-based analysis has identified cohort specific immune response between two groups of Crohn’s disease subjects.

Informatics/Analysis

· Oracle DBA
· Administration: 10g on x86 64, 16G RAM, 8 CPU, 1TB, CentOs5, ASM
· Create data warehouse of genetic data (SNP, gene expression, phenotypes, gene and pathway annotation) to enable data mining
· Database installation, Schema design, user administration, data cleaning/loading (ETL), table compression and partitioning, index creation, performance tuning
· Programming
· Automate data collection and data cleaning (calculation of call rate, minor allele frequency, HWE) using perl, PL/SQL, R
· Perform multivariate analysis (regression, classification, hypothesis testing) in R, SAS
· Create analysis pipeline using RJDBC, Triggers and stored procedure to automate gene and pathway based analysis
· Perform population genetics simulation studies using perl, R

Statistical Consultant, New Haven, CT 07/06 – 12/06

· Explain statistical concepts (linear models, ANOVA, contrasts, etc) to software developers

Transora, Chicago, IL, 12/03 – 7/04

Software Analyst
· Develop and implement software test plans for regression and unit testing of new product releases
EFS Network, Chicago, IL, 4/02 – 10/03


Data Analyst
· Automate data collection with Java.  Data is collected, verified, and formatted to csv and/or XML format for loading into testing environment.  Reduced processing time from 8 hrs to 1hr.

· Develop distributed Access database.  Database links to Oracle tables and implements ADO components and VBA to accept user input, create reports, email users of updates, export data to Excel, and imports text files (perl).

· Develop web java application implementing Jakarta Struts framework 1.0 using Tomcat 4.1.  The application is a front end to an Oracle database and uses JDBC.  It allows users to query customer catalog data and allows users to make updates.

· Write PL/SQL stored procedures, triggers to standardize hierarchical data.  

· Prepare summaries (VBA, SQL, perl) of data provided by customers. 

· Interface with clients to manage customer compliance to data specification.

· Perform user acceptance testing (UAT) for product releases.

Outcomes Dept., Children’s Hospital of Wisconsin, Milwaukee, WI, 1/02 – 4/02

Statistician (Contract)
· Analyzed admission statistics. (Summary statistics, linear regression, ANOVA, correlation analysis) 

Center for Community Health, UCLA, LA, CA, 7/01 – 12/01

Statistical Analyst
· Organized and track data files/questionnaires. Performed data cleansing using SAS and SQL. Produced summary statistics and reports on project status.

· Managed two data entry personnel.

Telephia, Inc, San Francisco, CA, 12/99 – 5/01

Analyst
· Administer 400 GB testing DB (SQL Server) to analyze cellular telephony information. 

· Automate parsing of daily batch files using perl. 

· Designed Visual Basic application using ADO components to analyze market data – reduced processing time from 2 days to 4 hours per market.  

· Monitored server maintenance – log file, storage capacity for query processing. 

· Managed data stored across multiple servers using DTS facility.

Data QA Analyst

· Managed cell phone provider network coverage testing for new market rollouts.  

· Validated network reception data (SQL, SAS) and developed metrics for comparing cell phone providers

· Developed applications (VB) to automate summary statistics 

· Investigated data anomalies.  
ViRx, Inc, San Francisco, CA, 8/98 – 12/99

Project Manager

· Coordinated multiple projects in all aspects of Phase III-IV clinical trials: followed FDA guidelines in protocol execution; prepared and developed study-specific data forms; collected clinical data; monitored protocol adherence; completed CRF’s; prepared project specific reports; developed procedures to ensure logistic success.

Publications  
· Ballard DH, Zhu J, Schadt EE, Zhao H (2008) Improving detection of genes associated with clinical traits using expression traits. Submitted.

· Ballard DH, Zhao H (2008) Evaluation of haplotype based association methods for gene level association. Submitted.

· Ballard DH, Cho J, Zhao H (2008) Pathway based analysis of Crohn’s Disease GWAS identifies cohort specific immune response. Submitted.

· Ballard DH, Aporntewan C, Lee JY, Lee JS, Wu Z, Zhao H (2008) Gene and pathway based analysis of GAW 16 Genome Wide Rheumatoid Arthritis Data. In progress.

· Ferraro TN, Smith GS, Ballard DH, Zhao H, Schwebel CL, Gupta A, Rappaport EF, Peirce J, Lohoff FW, Doyle GA, Berrettini WH, Buono RJ. (2008) Mapping quantitative trait loci for electrical seizure threshold in C57BLKS/J and C57BL/10SnJ Mice. Submitted Genes, Brain, and Behavior.

· S. Huang, D. Ballard, Z. Wu, H. Zhao (2007) Expression quantitative trait loci mapping. 
In Current Topics in Human Genetics, Studies in Human Diseases edited by HW Deng, H. Shen, Y-J Liu, H. Hu, in press.

· S. Huang, D. Ballard, H. Zhao (2007) The role of heritability in mapping expression quantitative trait loci. BMC Proceedings, 1: S86

· Kleim JA, Markham JA, Vij K, Freese JL, Ballard DH, Greenough WT (2007). Motor learning induces astrocytic hypertrophy in the cerebellar cortex. Behav Brain Res 178(2): 244-9.

· Kleim JA, Vij K, Ballard DH, Greenough WT (1997).  Learning Dependent Synaptic Modifications in the Cerebellar Cortex of the Adult Rat Persist for at least Four Weeks. J Neurosci 15; 17(2): 714-721.

Invited Talks

· Data Imputation and Power Evaluation in Genetical Genomics, International Conference for Bioinformatics. Center for Mathematics, Zhejiang University, Hangzhou, China. June 10-14 2007

Other Training

· Short course on complex trait analysis. Jackson Laboratory. Bar Harbor, ME.  October 5-11, 2005

· Oracle Database 10g: Administration Workshop II Ed 3.  Oracle University.  New York City, NY.  June 16 – 20, 2008.

