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[JasSeq
(Allele-specific) RNA-seq data processing and eQTL mapping

[Jisoform
A set of tools for RNA isoform study using RNA-seq data

[J BPrimm

Bayesian and Penalized regression in multiple loci mapping. It includes a set of tools
for simultaneously multiple loci mapping, and two novel methods named the
Bayesian adaptive Lasso and the Iterative Adaptive Lasso

[ genoCN
Simultaneously dissect copy number states and genotypes using the data from high
density SNP arrays

[ mixer
A mixture model approach to analyze ChIP-chip or ChIP-seq data, also with some
utility functions to process DNA sequence data.

[ permuteP

Exact permutation p-value calculation for case-control study of collapsing a group of
rare SNPs, and approximate permutation p-value calculation for QTL mapping in
experimental cross

[l eMap
eQTL computation, visualization, eQTL module, integrated studies of complex trait,
gene expression and genetic markers, etc.

[J censorSIR
Tools for applying Slice Inverse Regression in censored data.

Invited Talks

1. Computational Biology and Statistics Workshop, in celebrating the 10th
anniversary of UCLA Department of Statistics, October 19-20, 2008, Title:
Genome-wide Multiple Loci Mapping in Experimental Crosses of Inbred Strains
Using Dense Genetic Markers

2. Department of Biostatistics, Emory University, September 3, 2009, Title:
Integrated Study of Copy Number States and Genotype Calls Using High Density
SNP Arrays

3. Department of Biostatistics, University of Washington St Louis, February 19,
2010, Title: Integrated Dissection of Copy Number States and Genotype Calls

4. Workshop on Statistical Frontiers, Institute of statistical science, Academia
Sinica, Taipei, Taiwan, December 2010, Title: Statistical Methods for eQTL
Mapping using RNA-seq Data
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

2010 Annual Meeting of Chinese Statistical Society and International Statistical
Conference, National Central University, Taiwan, December 2010, Title:
Statistical Strategies for Some Variable Selection Problems in Genetic Studies

Department of Biostatistics, University of Texas at Houston, April 4, 2011,
Title: Allele-specific eQTL Mapping, Title: Allele-specific eQTL Mapping

The Jackson Laboratory, May 24, 2011, Title: Allele-specific expression by
RNA-seq

International Chinese Statistical Association 2011 Applied Statistics
Symposium, June 27, 2011, New York City, Title: Statistical Methods for eQTL
Mapping using RNA-seq Data

Department of Statistics, Duke University, October 14, 2011, Title: Multiple
loci mapping by penalized regression

Department of Statistics, UCLA, Nov 1st, 2011, Title: Multiple loci mapping by
penalized regression

Department of Biostatistics, University of Pittsburgh, Oct 11, 2012, Title:
Statistical methods for RNA seq studies

Department of Statistics, University of Illinois at Urbana-Champaign, Oct
18, 2012, Title: Statistical methods for RNA seq studies

NIEHS, Nov 20, 2012, Title: Statistical methods for RNA seq studies

NC State University, Biostatistics Working Group, Feb 14, 2013, Title: PenPC:
A Two-step Approach to Estimate the Skeletons of High Dimensional Directed
Acyclic Graphs

Peking University, School of Mathematical Sciences, Young Mathematician
Forum in celebrating of 100th anniversary of the School of Mathematical
Sciences (SMS) at Peking University, June 18-21, 2013, Title: Statistical Methods
for Cancer Genomics

SAMSI, LDHD Transition Workshop, May 05 2014, Title: Estimation of High
Dimensional Directed Acyclic Graphs using eQTL Data

Department of Biostatistics, Duke University, May 15 2014, Title: Statistical
Methods for Cancer Genomics

Statistical Society of Canada 2014 Annual Meeting, May 27 2014, Toronto,
Canada, Title: A study of RNA-seq data in Cancer Patients

Department of Applied and Computational Mathematics and Statistics,
University of Notre Dame, Oct 27 2014, Title: Statistical Methods for Cancer
Genomics

Triangle Statistical Genetics Conference, SAS Campus, Oct 31 2014, Title:
Statistical methods to exploit allele-specific and isoform-specific information
from RNA seq data

National Jewish Health, Denver, Jan 12, 2015, Title: Genetic basis of gene
expression in human and mouse

Department of Biostatistics & Informatics, Colorado School of Public
Health, Jan 13, 2015, Title: Statistical Methods for Cancer Genomics
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Bioinformatics Research Center, NC state University, Feb 10, 2015, Title:
Statistical Methods for Cancer Genomics

2015 IMS-China International Conference on Statistics and Probability,
Kuming, China, July 1-4, Title: PenPC: A Two-step Approach to Estimate the
Skeletons of High Dimensional Directed Acyclic Graphs

2015 ICSA China Statistics Conference, Shanghai, China, July 6-7, Title: eQTL
mapping and integrative analysis of cancer genomic data

60th World Statistics Congress, Rio de Janeiro, Brazil, July 26-31, 2015,
Title: PenPC: A Two-step Approach to Estimate the Skeletons of High
Dimensional Directed Acyclic Graphs

Department of Biostatistics, University of Michigan, Sep 30, 2015, Title: The
interplay of somatic copy number aberration, DNA methylation, and gene
expression

Department of Statistics, Oregon State University, May 16, 2016, Title:
Statistical methods to exploit allele-specific and isoform-specific information
from RNA seq data

2016 JSM, Chicago, July 30-Aug 4, 2016, Using Multiple Types of Omic Data to
study ITH and beyond

2017 ENAR, Washington DC, March 12-15, 2017 Title: Studying Intra-Tumor
Heterogeneity using DNA Sequencing Data from Single Cells and Bulk-Tissue
Sample

Biostatistics Branch, DCEG, National Cancer Institute, March 16, 2017, Title:
The interplay of somatic copy number aberration, DNA methylation, and gene
expression

Department of Biostatistics, University of Florida, April 7-8, 2017,
Biostatistics workshop: “Statistical Inference for Biomedical Big Data”, Title:
Mapping Gene Expression QTL of Impure Tumor Samples

14th Graybill Conference on Statistical Genomics and Genetics, June 5-7,
2017, Title: Analyzing Cancer Omic Data as Compositional Data

2018 ENAR, Atlanta, GA, March 25-28, 2018, Title: Estimation of Intra-Tumor
Heterogeneity and Assessing its Impact on Survival Time

Department of Biostatistics, Ohio State University, November 16, 2018,
Title: Intra-Tumor Heterogeneity and Its Associations with Survival Time and
Immunotherapy Treatment

Department of Biostatistics, MD Anderson, March 20th, 2019, Title:
Statistical Analysis of Somatic Mutations in Cancer Genomes

Department of Biostatistics, Duke University, October 11th, 2019, Title:
eQTL Mapping Using RNA-seq Data, assumptions, implementations, and
cautions

Department of Biostatistics, University of Chicago, October 23rd, 2019,
Title: CARseq: Cell type Aware analysis of RNA-seq data

15



39. iBright Conference 2019, MD Anderson, November 11-13, 2019, Title:
CARseq: Cell type Aware analysis of RNA-seq data

40. Penn State Statistics Colloquia, Department of Statistics, The Pennsylvania
State University, Feb 11, 2021, Title: Cell type-aware analysis of RNA-seq data,

41. Biostatistics Research Seminar, Department of Biostatistics, St. Jude
Children’s Research Hospital, April 27th, 2021, Title: Cell type-aware analysis
of RNA-seq data,

42. 2021 JSM, Virtual meeting, Aug 8-Aug 12, 2021, Analyzing Genomic Data
Using Neural Networks

Teaching (UNC)
Graduate Course

Bios784 Introduction to computational biology
2009 spring, 2011 spring, 2013 spring

Bios735 Statistical Computing
2013 fall

Bios663 Intermediate linear models
2010 spring, 2012 spring, 2014 spring

Direction of Post Doctoral Research Fellow

Yang Liu (2016-2018), co-advised with Dr. Qianchuan (Chad) He, Current Position:
Assistant Professor, Department of Mathematics and Statistics, Wright State
University

Aaron Molstad (2017-2019), co-advised with Dr. Li Hsu, Current Position: Assistant
Professor, Department of Statistics, University of Florida

Mengqi Zhang (2019-2020) scRNA-seq data. Current Position: Post doctoral fellow,
University of Pennsylvania

Si Liu, (2020-) scRNA-seq data and TCR data
Direction of Doctoral Research

John C. Schwarz (2006-2010), “Enhancing eQTL Analysis Techniques with Special
Attention to the Transcript Dependency Structure”, co-advised with Dr. Fred Wright.
Current Position: Analytic Lead at Monsanto Company.

Naim Rashid (2007-2013), “Model-based approaches for the detection of

biologically active genomic regions from next generation sequencing data”, co-
advised with Dr. Joe Ibrahim.
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Current Position: Research Assistant Professor at Department of
Biostatistics, UNC Chapel Hill

Min-Jin Ha (2008-2013), “Estimation of directed and non-directed gene expression
network using gene expression and genetic data”.
Current Position: Assistant Professor at Department of Biostatistics at MD
Anderson Cancer Center

Ting-Huei Chen (2009-2014), “Penalized Estimation Methods and Their
Applications in Genomics and Beyond”, co-advised with Dr. Jason Fine.
Current Position: Assistant Professor at Department of Mathematics, Laval
University, Canada

Matt Psioda (2013-2016), “Statistical Methods for DNA Methylation Studies and for
Bayesian Clinical Trial Design”, co-advised with Dr. Joe Ibrahim.
Current Position: Research Assistant Professor at Department of
Biostatistics, UNC Chapel Hill

Jenny Yang (2014-2017), “Model-free estimation of graphic model”.

Doug Wilson (2014-2018), “Statistical Methods for The Deconvolution of
Heterogeneous Cell Type Samples using RNA-seq”, co-advised with Dr. Joe Ibrahim

Paul Little (2014-2019), “Intra-tumor Heterogeneity” and cell type-specific eQTL
mapping, co-advised with Dr. Danyu Lin

Vasyl Zhabotynsky (2014-2020), “Statistical Model for RNA-seq data”, co-advised
with Dr. Fei Zou

Chong Jin (2014-2020), “Intra-tumor Heterogeneity” and Cell type-aware
differential expression co-advised with Dr. Danyu Lin

Laura Zhou (2018-), “Deep learning and neoantigen identification”, co-advised with
Dr. Fei Zou

Direction of Master’s Research

Zhengzheng Tang (2009), Integrated study of copy number states and genotype
calls using high-density SNP arrays

This work won Department of Biostatistics Regina Elandt-Johnson Award - Best
Masters paper completed in 2009

Guanhua Chen (2010), Statistical methods for analyzing customized copy number
variation array

Ni Zhao (2012), eQTL Mapping Using RNA-seq Data

Yujia Cai (2021), UW Biostatistics, TCR data analysis
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Direction of Undergraduate’s Research

Mary Cooter (2011), A Two-step Approach for Accurate Detection of Copy Number

Variations, UNC Chapel Hill

Qiao Xuanyuan (2021), Deep learning methods for medical imaging data.

PhD Dissertation Committee

Student Department Advisor Graduation
1 Ramon I. Garcia Biostatistics Joe Ibrahim & 2009
Hongtu Zhu
2 Daniel Gatti Environmental Sciences Ivan Rusyn 2010 March
3 Seo Young Park Statistics Yufeng Liu 2010 April
4 Paul Giresi Biology Jason Lieb 2010 May
5 YuYing Xie Genetics David Threadgill 2010 July
6 Von Walter Biostatistics Fred Wright 2010 July
7 Yijuan Hu Biostatistics Danyu Lin 2011 May
8 YiGong Biostatistics Fei Zou 2011 June
9 Yihui Zhou Biostatistics Fred Wright 2011 Now.
10 Eric Lock Statistics Andrew Nobel & 2012 April
Steve Marron
11 Colin Lickwar Biology Jason Lieb 2012 July
12 Thomas Clarke Biology Vison Todd 2012 Oct
13 Ja-an Lin Biostatistics Hongtu Zhu & Joe 2013 July
Ibrahim
14 Lan Liu Biostatistics Michael Hudgens 2013 July
15 Khondker Zakaria  Biostatistics Hongtu Zhu & Joe 2013 Aug
Ibrahim
16 Wonil Chung Biostatistics Fei Zou 2013 Nov
17 Gene Urrutia Biostatistics Michael Wu 2013 Nov
18 Andrea Byrnes Biostatistics Yun Li 2013 Nov
19 NiZhao Biostatistics Michael Wu 2013 Dec
20 Zhengzheng Tang Biostatistics Danyu Lin 2014 June
21 Guanhua Chen Biostatistics Michael Kosorok 2014 June
22 Weibo Wang Computer Science Wei Wang 2014 Dec
23 Shunping Huang Computer Science Wei Wang 2014 Dec
24  Zhaoyu Yin Biostatistics Fei Zou 2014
25 Matthew Weiser Genetics Terry Furey 2015
26 Yuying Xie Genetics William Valdar & 2015
Yufeng Liu
27 Wei Cheng Computer Science Wei Wang 2015
28 Chen-Ping Fu Computer Science Leonard McMilan 2015
29 Pearl Liu Biostatistics, UW Mike Wu
30 AngelaZhang Biostatistics, UW Mike Wu
31 David Lim Biostatistics, UNC Naim Rashid & Joe
Ibrahim

18



Research Grant

Ongoing Research Support
5 R01 GM105785-02 (Sun) 05/15/2014-12/31/2022

National Institutes of Health

Statistical Methods for RNA-seq Data Analysis

We propose to develop statistical methods and software for RNA-seq data analysis, with
emphasis on dissecting the genetic and epigenetic basis of allele-specific and RNA-isoform-
specific expression. Role: PI

R21CA224026 (Sun)

06/20/2018 — 05/31/2021
NIH/NCI
Estimation and association analysis of biomarkers for tumor immune microenvironment
We propose to develop statistical methods and software packages to study tumor immune
microenvironment, and associate immune cell composition with survival time. Our project will
break new ground for epidemiology studies, for example, to enable stratified association analysis
for patients with particular tumor immune microenvironment. Role: PI

RO1CA222833 (Dai) 07/20/2018 — 06/30/2023

NIH

Statistical Genetics and Genomics for Epidemiologic Research

In this project, we will develop a suite of statistical methodologies for dissecting the multi-faceted
role of genetics and genomics in modern epidemiology, and perform innovative analyses in well-
characterized extant populations for prostate cancer research. The methodological topics include
precision prevention based on individual genetic susceptibility, epigenetic alterations as the
interface of the environment and the genome, and causal inference and mediation. Role: Co-

Investigator

2 P01 CA142538-06 (Kosorok) 04/1/2015-03/31/2020

National Cancer Institute

Statistical Methods for Cancer Clinical Trials - Project 3: Statistical/Computational
Methods for Pharmacogenomics and Individualized Therapy

This research intends to develop novel and high-impact statistical and computational tools for
discovering genetic variants associated with interindividual differences in the efficacy and
toxicity of cancer medications and for optimizing drug therapy on the basis of each patient’s
genetic constitution. Role: Subaward PI

RO1 GM07335-01A1 (Ibrahim) 7/1/2016 — 6/30/2020

NIH/NIGMS

Bayesian Approaches to Model Selection for Survival Data

In this proposal, we develop Bayesian methodology for high dimensional genomic data. The
overarching theme in this proposal is that we develop several novel statistical methods for motif
discovery in genomic sequence data. Role: Subaward PI

ROTICA189532 (Hsu) 7/1/2015 — 6/30/2024

NIH/NCI

Statistical Methods for Analysis of Tumor Heterogeneity in Genetic Epidemiology

Tumor heterogeneity can lead to different clinical outcomes and understanding the underlying
etiology can lead to novel insights into cancer prevention and treatment. Recent developments in
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sequencing technologies have made it possible to characterize somatic mutations at great detail in
large numbers of tumors, providing a unique opportunity to study tumor heterogeneity. The
objective of this application is to develop statistical methods for assessing association of tumor
heterogeneity with clinical outcomes and to identify genetic and environmental risk factors that
lead to tumor heterogeneity. Role: Co-Investigator

ROT GM126550 (Liu) 8/15/2017 —7/31/2021

NIH/NIGMS

Collaborative Research: Unlocking complex co-expression network using graphical models
The goal of this project is todevelop biostatistical and machine learning methods to estimate such
directed graphical models using gene expression data. For the purpose of precise disease
treatment, one needs to account for the heterogeneity of patients (inter-patient heterogeneity) as
well as the heterogeneity of cells within a patient (intra-patient heterogeneity) for graphical model
estimation. Role: Co-PI

PO1 CA 18029 (Appelbaum) 5/10/2018 — 4/30/2023

NIH/NCI

Adult Leukemia Research Center, Sub-Project: Core B (Gooley)

The goal of this Program Project Grant is to develop improved, curative therapies for patients
with hematological malignancies focusing primarily on adoptive cell therapy and hematopoietic
cell transplantation. Individual Projects will explore the clinical use of genetically engineered T
cells to treat acute myeloid leukemia and multiple myeloma, and will define the type of graft-
versus-host disease prophylaxis that provides the greatest likelihood for survival without either
relapse or graft-versus host disease. The Core provides service in biostatistics/bioinformatics,
computing, and data collection to ensure that data generated will address appropriately the
scientific question at hand. Role: Co-investigator.

U01 ES029516 (Bielas, Li) 7/1/2018 — 6/30/2023

NIH/NIEHS

PREcision Disease preventlon via somatiC muTagenesis enumeratlON (PREDICTION)
The overarching goals of this proposal are to characterize the spectrum and burden of
spontaneous and induced somatic DNA mutations in humans at unprecedented depth and fidelity,
and to evaluate the utility of mutagenesis as a marker of exposure and predictor of risk for
developing a disease. Role: Co-investigator, with zero percent effort for years 1-3.

Completed Research Support

UO1CA137088 (Peters) 9/1/2014 — 8/31/2020
NIH/NCI

Molecular Pathological Epidemiology of Colorectal Cancer (GECCO)
Role: Co-Investigator

RO1 CA176272 (Newcomb/Chan) 4/22/2013 —9/30/2018
National Cancer Institute

Molecular Correlates of Outcomes in Clinical Trials of Colon Cancer

Role: Co-Investigator

5 R01 CA082659-16 (Lin) 4/1/2000 - 1/31/2017
National Cancer Institute

Statistical Methods in Chronic Disease Research

Role: Co-Investigator
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5 R01 GM074175-08 (Zou) 4/1/2006 - 8/31/2015
National Institute of General Medical Sciences

Robust Methods for Complex Trait Mapping with Collaborative Cross
Role: Co-Investigator

5 RO1 HG006292-05 (Li) 8/23/2011 - 5/31/2016
National Human Genome Research Institute

Design and Analysis of Sequencing-based Studies for Complex Human Traits
Role: Co-Investigator

5 RO1 MH101819-02 (Wright) 8/15/2013-7/31/2016
North Carolina State University

Systems Approaches to Link Tissue-Specific Expression to Disease

Role: Co-Investigator

5 P30 ES010126-14 (Swenberg) 2/1/2000 - 3/31/2015

National Institute of Environmental Health Sciences

UNC-CH Center for Environmental Health & Susceptibility - Facility Core 2: Biostatistics
& Bioinformatics

Role: Core Director

5 RO1 CA149569-05 (Liu) 2/1/2010 - 12/31/2015
National Cancer Institute

Flexible Statistical Machine Learning Techniques for Cancer-Related Data
Role: Co-Investigator

5 U01 HL096899-04 (Couper) 7/7/2010-4/30/2015
National Heart, Lung and Blood Institute

ARIC Neurocognitive Study (ARIC-NCS)

Role: Co-Investigator
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