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Current Position Young Scientist Fellow (PI), Center for Self-assembly and Complexity, Institute for
Basic Science

Education University of Wisconsin-Madison 2005 – 2010
Ph.D. in Biophysics on Dec. 24, 2010
Advisor: Prof. Qiang Cui
Thesis title: “Computational and Theoretical Studies of Lipid Membrane and Protein–
Membrane Interactions”

Seoul National University, Seoul, Korea 1996 – 2001
B.S. in Physics (Cum Laude)
B.S. in Molecular Biology (dual degree)

Research
Achievements

Institute for Basic Science, Pohang, South Korea 2017 – present
Young Scientist Fellow (PI), Center for Self-assembly and Complexity

• Developing a physics-based model of a whole nucleus.
• Discovering the phase separation mechanism of DNA and chromatin controlled

by sequence and epigenetic modifications.

University of Illinois at Urbana-Champaign, IL 2010 – 2017
Postdoctoral fellow, Department of Physics (Advisor: Prof. Aleksei Aksimentiev and
Prof. Taekjip Ha)

• Developed a novel theory on the chemical and mechanical driving forces of chro-
matin organizations.

• Performed the first atomistic simulations of DNA origami and biomimetic DNA
origami channels.

• Revealed the physics of DNA condensation using a large-scale atomistic simula-
tion of DNA array.

• Developed chemically accurate intra- and inter-molecular force fields for protein,
nucleic acids, lipid, and ions.

• Determined sequence-dependent energetics and dynamics of DNA loops through
high-throughput computer simulations.

University of Wisconsin-Madison, Madison, WI 2005 – 2010
Research Assistant, Department of Chemistry (Advisor: Prof. Qiang Cui)

• Studied arginine translocation mechanisms across lipid bilayers.
• Studied gating mechanisms of mechanosensitive channels using continuum me-

chanics, elastic network model and MD simulations.
• Studied effects of mechanical and chemical perturbations on the structure of lipid

membranes.
• Analyzed local stress field at the protein-membrane interface in a membrane

under stretching.

Korea Institute for Advanced Study, Seoul, Korea 2004 – 2005
Research Assistant, Department of Computational Science (Advisor: Prof. Jooyoung
Lee)



• Developed a knowledge-based scoring function of protein structures in prepara-
tion for the Critical Assessment of protein Structure Prediction (CASP6).

• In CASP6, in which I was one of two most active participants, our team was
ranked 8th in non-homology target division among about 200 groups.

Employment Corecess co., Ltd., Seoul, Korea 2002 – 2004
Linux Device Driver Programmer

• Developed a multicasting service (e.g. Video on Demand) as a part of Linux
kernel that ran on the network switch products of the company.

INZEN co., Ltd., Seoul, Korea 2001 – 2002
Linux System/Network Programmer

• Developed UNIX server and client programs that collect information from security
programs such as firewalls and manage those programs in a centralized way.

Samsung Advanced Institute of Technology, Seoul, Korea Summer 2000
Summer Intern, Bio Task Force Team

Awards 6. Young Scientist Fellowship (₩855,036,000 ∼ $750,000), Institute for Basic
Science, 2017

5. $10,000 Pilot Project Award, University of Illinois at Urbana-Champaign,
2015

4. Post-Doctoral Research Fellowship from Center for the Physics of Living Cells,
University of Illinois at Urbana-Champaign, 2010 – 2017

3. Superior Academic Performance, Seoul National University, 2000
2. Scholarship for Distinguished Undergraduates, Korea Foundation of Ad-

vanced Studies, 1998 – 1999
1. Superior Academic Performance, Seoul National University, 1996 – 1998
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Book Chapters 1. Jejoong Yoo, Chen-Yu Li, Scott Michael Slone, Christopher Maffeo & Aleksei
Aksimentiev “A Practical Guide to Molecular Dynamics Simulations of DNA
Origami Systems.” DNA Nanotechnology , pp 209–229, 2018 [Full text]

Invited talks 36. Arctic Biophysics Meeting on Epigenetics and Chromosome Dynamics, 2019,
“Epigenetic Principles for Programming Extreme Bendability of DNA”

35. 2019 Conference of the Federation of Korean Societies for Biomolecular Sciences,
2019, “Programming Extreme Bendability of DNA Using Epigenetic Principles”

34. The 18th KIAS Conference on Protein Structure and Function, 2018, “Molecu-
lar dynamics simulations using accurate charge-charge interactions predict unex-
pected phase behaviors of dna controlled by epigenetic modifications”

33. DGIST, 2018, “Cracking the Natures Programming Manual for Mechanical Loop-
ing and Phase Separation of DNA”

32. Korean Physical Society Meeting, 2018, “Computer-Aided Design of Biomimetic
DNA Channels”

31. APCTP Biophysics summer school, 2018, “”
30. Fourth Polish-Korean Conference entitled ”Protein Folding: Theoretical and Ex-

perimental Approaches”, 2018, “Refined parametrization of the CHARMM and
AMBER force fields for protein folding and protein-DNA interactions”

29. GIST, 2018, “”
28. Korean Physical Society Meeting, 2018, “Epigenetically controlled phase separa-

tion of DNA revealed by multi-scale simulations and experiments”
27. POSTECH Human chromosome, 2018, “...”
26. 3rd International Symposium on Mechanobiology, 2017, “Mechanical forces of

DNA looping and condensation revealed by high-throughput computer simula-
tions and single-molecule experiments”

25. Bio-Complex seminar series, Department of Physics, POSTECH, 2017
24. Korean Chemical Society Meeting, 2017
23. NYU, Department of Chemistry, 2017 “The Physics of Chromosome: From DNA

Loops to Nucleus-Scale Structures”
22. Biophysical Society Meeting, Molecular Biophysics Subgroup, 2017 “High through-

put simulations reveal how sequence and methylation control DNA looping and
self-association”

21. Virginia Tech, Department of Physics, 2017 “The Physics of Chromosome: From
DNA Loops to Nucleus-Scale Structures”

20. Institute for Basic Science, 2016 “Molecular Driving Forces in the Self-assembly
of Chromosomes and DNA Nano-machines”

19. Sungkyunkwan University, Department of Chemistry, 2016 “Molecular Driving
Forces in the Self-assembly of Chromosomes and DNA Nano-machines”

18. 3rd Molecular Simulation Summer School, University of Calgary, 2016 “DNA
origami tutorial”

17. 4th Midwest Single Molecule Workshop, University of Iowa, 2016 “Toward a
physical energy landscape of epigenetics”

16. Blue Waters Symposium, 2016 “Improved Molecular Dynamics Model Suggests
Novel Epigenetic Mechanisms”

15. Michigan Technological University, Department of Physics, 2016 “A novel epige-
netic mechanism of DNA compaction and Atomistic simulations of DNA origami”

14. Korea Institute for Advanced Study (KIAS), 2016 “A novel epigenetic mechanism
of DNA compaction and atomistic simulations of DNA origami”

13. Ulsan National Institute of Science and Technology (UNIST), 2016 “A novel
epigenetic mechanism of DNA compaction and atomistic simulations of DNA
origami”

http://dx.doi.org/10.1007/978-1-4939-8582-1_15


12. University of Tennessee, Knoxville, Department of Chemistry, 2016 “A novel
epigenetic mechanism of DNA compaction and atomistic simulations of DNA
origami”

11. North Carolina State University, Department of Physics, 2016 “A novel epigenetic
mechanism of DNA compaction and atomistic simulations of DNA origami”

10. Arizona State University, Department of Physics, 2016 “A novel epigenetic mech-
anism of DNA compaction and atomistic simulations of DNA origami”

9. University of Illinois at Urbana-Champaign, CSE Fall 2014 Seminar Series, 2014
“DNA senses the sequence of neighbors”

8. Seoul National University, Department of Chemical Engineering, 2014
7. Blue Waters Symposium, 2014
6. Ulsan National Institute of Science and Technology (UNIST), 2014
5. CPLC Student/Postdoctoral Fellow Symposium, 2013
4. Korea Institute for Advanced Study (KIAS), 2012
3. CPLC Student/Postdoctoral Fellow Symposium, 2012
2. CPLC at UIUC, 2010
1. Student Addendum Conference in Sixth meeting on the critical assessment of

techniques for protein structure prediction, 2004

Presentations 9. Biophysical Society Meeting, 2016
8. The 21st International Conference on DNA Computing and Molecular Program-

ming (DNA21), 2015
7. Gordon Conference on Chromatin Structure and Function, 2014
6. Midwest Chromatin Meeting, 2014
5. Biophysical Society Meeting, 2014
4. Biophysical Society Meeting, 2012
3. Chromatin Meeting, 2011
2. American Chemical Society Meeting, 2007
1. American Conference on Theoretical Chemistry, 2007

Web applications • Cadnano2PDB, https://nanohub.org/resources/cadnanocvrt, automatically
converts a DNA origami design file to atomic structure and MD simulation input
files.

Services • Reviewer of the Journal of Physical Chemistry
• Reviewer of Biophysical Chemistry

Computer
Skills

• Experts in molecular dynamics packages (10 years): Gromacs, CHARMM, NAMD,
and Anton.

• Experienced in C programming in UNIX/Linux environment (8 years): system,
network, Linux device driver, MPI, multi threads etc.

• Fluent in programming languages (14 years): C and Perl
• Experienced in Fortran, JAVA and PHP
• Experienced in Matlab programming
• Experienced in web programming using PHP and MySQL

https://nanohub.org/resources/cadnanocvrt


References • Prof. Qiang Cui
Department of Chemistry
Boston University
590 Commonwealth Avenue
Boston, MA 02215-2521
qiangcui@bu.edu

• Prof. Aleksei Aksimentiev
Department of Physics
University of Illinois at Urbana-Champaign
1110 West Green Street
Urbana, IL 61801-3080
(217) 333-6495
aksiment@illinois.edu

• Prof. Taekjip Ha
Department of Biophysics and Biophysical Chemistry
Johns Hopkins University School of Medicine
725 N. Wolfe St., 703 WBSB
Baltimore, MD 21205
tjha@jhu.edu


