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Research Interests
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Employment

Professor (with tenure), Graduate School of Data Science, Seoul National University
2023 - present

Associate Professor (with tenure), Graduate School of Data Science, Seoul National University
2020 - 2023

Associate Professor (with tenure), Department of Biostatistics, University of Michigan
2018 - 2020

Assistant Professor, Department of Biostatistics, University of Michigan 2013 - 2018
John G Searle Assistant Professor, Department of Biostatistics,
University of Michigan 2017 - 2018

Education and Training

Research Fellow, Harvard School of Public Health 2010 - 2013

• Mentor: Dr. Xihong Lin

Ph.D., Biostatistics, University of North Carolina at Chapel Hill 2010

• Dissertation: “Principal Component Analysis for High Dimensional Data, Application for
Genomewide-association studies”

• Advisors: Dr. Fei Zou and Dr. Fred A. Wright

B.S., Biology and Statistics, Seoul National University, Korea 2005

Experience

Research Assistant, University of North Carolina, Chapel Hill, NC 2006 - 2010

Software Engineer, ECO Inc., Korea 2000 - 2004

Honor and Awards

• James E. Grizzle Distinguished Alumni Award, UNC Biostatistics. 2017
• NIH Pathway to Independence Award (K99/R00). 2012
• Delta Omega Honorary Society. 2011
• IMS Laha Travel Award. 2010
• Special Commendation for Highest Score in Qualifying Exam, Biostatistics. 2007
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• Greenberg Fellowship. 2005
• Merit Assistantship. 2005-2006
• Worak institution Scholarship. 1999,2000
• Merit based Tuition Scholarship. 1996,1997
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BP+ 2020H1D3A2A03100666 (NRF of Korea), “Genomic data science methods and system for
precision health”, (PI: Lee), 07/01/20-12/31/23
Role: Principal Investigator

R01-HG-008773-01 (NIH), “Statistical and computational methods for rare variant association
analysis”, (PI: Mukherjee), 05/17/16-04/30/21
Role: Subcontract Principal Investigator.

R01-LM-012535-01 (NIH), “Integrating Neuroimaging, Multi-omics, and Clinical Data in Complex
Disease”, (Subcontract PI: Lee), 05/17/16-04/30/21
Role: Subcontract Principal Investigator.

Past

R01-HL142023-01 (NIH), “Integrative analysis to uncover biology of blood lipids and coronary
heart disease”, (PI: Lee, Willer and Zhou), 05/01/18-04/30/20
Role: Principal Investigator (Contact PI)

R00-HL-113164-03 (NIH), “Statistical methods for rare variant effects in sequencing association
studies”, (PI: Lee), 09/01/13-06/30/17
Role: Principal Investigator.

K99-HL113164 (NIH),“Statistical methods for rare variant effects in sequencing association stud-
ies”, (PI: Lee), 06/2012 - 08/2013
Role: Principal Investigator.

3U01DK082345-08S1 (NIH),“University of Michigan MAPP research network discovery site”, (PI:
Clauw)
Role: Co-investigator

U01 HL137182-01 (NIH), “Scalable and Translational Analysis Tools on the Cloud for Deep Inte-
grative Omics Data”, (PI: Kang), 04/15/17-03/31/20
Role: Co-investigator

5216271-5500000816/1-U01-DK-105554-01 (NIH), “Proposal for the AMP T2D-GENES Data Co-
ordination Center and Web Portal”, (PI: Boehnke), 05/01/15-05/31/17
Role: Co-investigator

R01-HL117626 (NIH), “Studies of Rare Genetic Variation in the Isolated Population of Sardinia”,
(PI: Abecasis), 01/15/13-12/31/17
Role: Co-investigator

Paper/Poster Presentations



Invited Presentations

1. “Biobank data and analysis methods”, KOBIO registry, 2022

2. “Biobank data and analysis methods”, Department of Statistics Seminar, SookmyungWomen’s
University, 2022

3. “Biobank data and analysis methods”, Department of Statistics Seminar, Chung-Ang Uni-
versity, 2022

4. “The Construction of Multi-ethnic Polygenic Risk Score using Transfer Learning”, Korean
Statistical Society Meeting, 2022

5. “Biobank data and analysis methods”, SAIHST, 2022

6. “Biobank data and analysis methods”, Yonsei University College of Medicine, 2022

7. “Biobank data and analysis methods”, SNU School of Dentistry, 2022

8. “Set-based rare variant association tests for biobank scale data”, Genomics at Columbia
(Columbia University), 2022

9. “Set-based rare variant association tests for biobank scale sequencing data sets”, Korean
Statistical Society Meeting, 2021

10. “Public DBs and New Analytic Tools, Potentials for Future Research”, Korean Society of
Cardiology, 2021

11. “Dimension reduction in high-dimensional data analysis and Two-stage PLS”, EcoSTAT,
2021

12. “Biobank data analysis, with consideration on strategies for privacy protection”, KOSHIS
meeting, 2020

13. “Make Biobank Data in action”, KoNECT International Conference, 2020

14. “Scaleable and accurate rare variant test for big biobank data analysis”, IBC, 2020

15. “Scalable and accurate association analysis of big biobank data”, JSM, July, 2019

16. “Integrating external controls to association test’, ENAR , Mar, 2019

17. “Scalable and accurate analysis of big genetics and biomedical data”, Seoul National Uni-
versity, Jan, 2019

18. “Scalable and accurate association analysis of Biobank data”, PQG Conference, Nov, 2018

19. “Statistical methods for Biobank data analysis”, JSM, Aug, 2018



20. “Statistical methods and tools for analyzing 100,000 samples”, ENAR, May, 2018

21. “PCA in the high-dimensional genetics data”, Department of Biostatistics Seminar, Univer-
sity of North Carolina, April, 2017

22. “Improving power for rare variant tests by integrating external controls”, ICSA Conference,
December, 2016

23. “Statistical methods for large scale genetics data analysis”, Joint Conference of Korean FDA
and Biostatistical society, December, 2016

24. “Asymptotic properties of PCA and shrinkage-bias adjustment in high-dimensional data”,
Department of Statistics Seminar, Michigan State University, September, 2016

25. “Improving power for rare variant tests by integrating external controls”, IISA Conference,
August, 2016

26. “Improving power for rare variant tests by integrating external controls”, JSM, August,
2016

27. “Statistical Methods For Rare Variant Association Analysis”, Center for Systems Genomics,
Penn State University, May, 2015

28. “Convergence of principal component scores in high dimensional setting”, Department of
Statistics Seminar, Younsei University, Korea, July, 2014

29. “Rare Variant Analysis in Sequencing-based Association Studies”, Department of Biostatis-
tics Seminar, Washington University in St.Louis, December, 2013

30. “Rare Variant Analysis in Sequencing-based Association Studies”, Department of Biostatis-
tics Seminar, University of Minnesota, October, 2013

31. “Rare Variant Analysis in Sequencing-based Association Studies”, Department of Biostatis-
tics Seminar, Columbia University, October, 2013

32. “Rare Variants Analysis in Sequencing Studies”, ICSA, Boston, MA, June 2012.

33. “Rare Variant Association Analysis for Sequencing Data with the Kernel Association Tests”,
Department of Biostatistics Seminar, University of Michigan, March, 2012

34. “Statistical methods for high dimensional genomic data”, Department of Biostatistics Sem-
inar, University of Pittsburgh, March, 2012

35. “Rare Variant Association Analysis for Sequencing Data with the Kernel Association Tests”,
Department of Biostatistics Seminar, FHCRC, Feburary, 2012

36. “Statistical methods for high dimensional genomic data”, Department of Biostatistics Sem-
inar, University of Pittsburgh, March, 2012



37. “Statistical methods for high dimensional genomic data”, Department of Biostatistics Sem-
inar, NCSU, January, 2012

38. “Rare Variant Association Testing for Sequencing Data Using the Sequence Kernel Associ-
ation Test”, PQG Short Course, HSPH, Boston, MA, December 2011.

39. “Rare Variant Association Testing for Sequencing Data Using the Sequence Kernel Associ-
ation Test”, PMAGE Seminar Series, HSPH, Boston, MA, September 2011.

40. “Rare Variant Association Testing for Sequencing Data Using the Sequence Kernel Associ-
ation Test”, New England Statistics Symposium, Storrs, CT, April 2011.

41. “Principal Component Analysis in High Dimensional Data: Application to Genome-wide
Association Studies”, High dimensional data seminar series. HSPH, MA, October 2010.

Other Presentations

1. “General framework for meta-analysis of rare variants in sequencing association studies”,
ENAR, Orlando, FL, March 2013.

2. “General framework for meta-analysis of rare variants in sequencing association studies”,
PQC Conference, Boston, MA, November 2012.

3. “General framework for meta-analysis of rare variants in sequencing association studies”,
ASHG meeting, San Francisco, CA, November 2012.

4. “Convergence and prediction of principal component scores in high dimensional and ultra
high dimensional settings”, JSM, Miami, FL, August 2011.

5. “Convergence and prediction of principal component scores in high dimensional settings”,
ENAR, New Orleans, LA, March 2010.

6. “Principal component score prediction for related and unrelated GWA samples”, ASHG
meeting, Honolulu, HI, October 2009.

7. “Control of Population Stratification by Correlation-selected principal components”, ASHG
meeting, Philadelphia, PA, November 2008.

8. “Control of population stratification using correlated SNPs by shrinkage Principal compo-
nents”, Gain Analysis Workshop III, Philadelphia, PA, November 2008.

9. “Preliminary result for association study”, Carolina Center for Exploratory Genetic Analysis
meeting, Chapel Hill, NC, November 2006.

Short course

1. “Rare variant association analysis”, STOM: Genomics workshop, Seoul, Korea, December
2016.

2. “Analysis of Genetic Association Studies Using Sequencing Data and Related Topics”,



STOM: Genomics workshop, Seoul, Korea, July 2014.

3. “Analysis of Genetic Association Studies Using Sequencing Data and Related Topics”, ICSA-
KISS meeting , Portland, OR, June 2014.

Software Developed

SKAT

− R-package for SNP-set (Sequence) Kernel Association Test (SKAT)
− Downloaded > 170000

MetaSKAT

− R-package for meta-analysis burden test, SKAT and SKAT-O
− Downloaded > 80000

SAIGE

− R-package for logistic mixed effect model with large sample sizes

POLMM

− R-package for GWAS of proportional odds model for categorical phenotypes

iECAT

− R-package for integrating external controls to association tests

SPAtest

− R-package for fast saddle point approximation based score test

dSVA

− R-package for fast saddle point approximation based score test

TransMeta

− R-package for trans-ethnic meta-analysis

EigenCorr

− R-package for selecting principal components for adjusting population stratification.

Academic Service

• Peer Review: Nature, Nature Genetics, Nature Methods, Nature Communications, Cell Ge-
nomics, American Journal of Human Genetics, JASA, Biometrics, Biostatistics, Genetics,
PLOS Genetics, PLOS One, Genetic Epidemiology, BMC bioinformatics, European Journal of
Human Genetics, Nature Communication, Heredity and Statistics in Medicine

• Member, Program Committee, 2016 ENAR Spring Meetings

• Organizer, JSM 2016 Invited Session

• Organizer, ICSA 2012 Invited Session

• Co-organizer, HSPH PQG short courses and tutorials, 2011-2012



Teaching Experience

• BIOSTAT 830: Special topic course, Genetic Associations and Interactions 2014
− This is a special topic course on genetic associations and interactions

• BIOSTAT 651: Applied Statistics II: Extensions for Linear Regression 2015-2017
− This is a required course for the first year BIOSTAT students.

• BIOSTAT 666: Statistical Models and Numerical Methods in Human Genetics 2018-2019
− This course covers statistical methods for human genetics data analysis.

Postdoctroal Researcher

• Jack Flanagan, Graduate School of Data Science, Seoul National University
− Jack is working on methods for WGS

PhD Students, Dissertation Committee Chair

• Kisung Nam, Graduate School of Data Science, Seoul National University

• Na Yeon Kim, Graduate School of Data Science, Seoul National University

• Seokho Jeong, Graduate School of Data Science, Seoul National University

• Jeonghyun Moon, Graduate School of Data Science, Seoul National University

• Junhyeong Lee, Graduate School of Data Science, Seoul National University

• Wonyoung Jang, Graduate School of Data Science, Seoul National University

• Chanhee Lee, Graduate School of Data Science, Seoul National University

• Hohyun Kim, Graduate School of Data Science, Seoul National University

• Changhoon Kang, Graduate School of Data Science, Seoul National University

Former PhD students and postdocs

• Minjung Kho (Postdoc), Visiting Faculty, Seoul National University

• Wenjian Bi (Postdoc), Assistant Professor, Peking University

• Yongwen Zhuang, Graduated 2022, Illumina

• Yatong Li, Graduated 2022, Google

• Zhangchen Zhao, Graduated 2020, Eli Lilly

• Jingchunzi Shi, Graduated 2018, 23 and Me

• Rounak Dey, Graduated 2018, Research fellow at HSPH

• Wei Zhou, Graduated 2018, Research fellow at MGH/Broad

• Diptavo Dutta, Graduated 2019, Research fellow at John’s Hopkins University

Dissertation Committee Member

• Clement Ma, Department of Biostatistics, University of Michigan, 2014



• Zihuai He, Department of Biostatistics, University of Michigan, 2016

• Brooke Wolford, Department of Computational Medicine and Bioinformatics, University of
Michigan, 2018 -

Professional Affiliations

• American Statistical Association

• Institute of Mathematical Statistics

• ENAR : Eastern North American Region, International Biometric Society

• American Society of Human Genetics


