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science oF 
Human and 
science foR 
humAn

Biotechnology plays an important role in human welfare, in the living environ-

ment and economic growth. The Korea Research Institute of Bioscience and 

Biotechnology (KRIBB) has provided cutting-edge technologies in the areas 

of public health, agriculture, bio-nanotechnology and bio-energy, over the 28 

years since its establishment in 1985.

Specifically in 2012, KRIBB achieved outstanding research performance, in-

cluding 12 publications in prestigious international journals, which is the high-

est number ever published. The KRIBB have shown another business model 

promoting technology commercialization by founding a new joint venture with 

a university and a company. This is the first case of co-contribution of tech-

nology and funds from 3 different entities, such as KRIBB, University and the 

private company. Government also invests the funds to fuel the business of the 

Joint Venture. In order to further advance innovation, we are now carrying out 

"Open Innovation" strategy to facilitate collaboration with international as well 

as domestic entities having excellency in specific field.

Under our vision of being “A Global Research Institute, Leading Biotechnol-

ogy Innovations for Humankind”, KRIBB will continue to pursue innovative 

new ways of adding value to bioindustry and improving our living environment 

through biotechnology.

                                  President    Tae Kwang Oh

A MESSAGE fROM 
ThE PRESIDENT
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Korea is now hedging its bet on biotech-
nology with the highest priority as a next 
growth engine.

Enacted ‘B
iotechnology P

rom
otion Law

’

1983

Established K
R

IB
B

1985

C
hosen as one  of the ‘10 N

ext G
eneration G

row
th Engines’

1993

Set up ‘B
iotech2000’ (1994~2007)

2003

Set up ‘P
hase 1 of B

io-Vision 2016’ (2007~2016)

2006

Set up ‘P
hase 2 of B

io-Vision 2016’ (2012~2016)

2011

BiotecHnology 
Policy in KoReA
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Construction and analysis of a human-chimpanzee 
comparative clone map (2002)

Structural Basis of the Redox Switch in 
the OxyR Transcription Factor (2001)

Comparative analysis of chimpanzee and human Y 
chromosomes unveils complex evolutionary pathway 
(2006)

Drosophila short neuropeptide F signalling regulates 
growth by ERK-mediated insulin signalling (2008)

Analysis of a genome-wide set of gene deletions in the fission 
yeast Schizosaccharomyces pombe (2010)

DNA sequence and comparative analysis of chimpanzee chromosome 22 (2004)
Genome evolution and adaptation in a long-term experiment with Escherichia coli (2009)

E2-EPF UCP targets pVHL for degradation and associates with 
tumor growth and metastasis (2006)

Bilateral inhibition of HAUSP deubiquitinase by a viral 
interferon regulatory factor protein (2011)
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VDUP1 is required for the development of natural killer cells (2005)

Block of T cell development in P53-deficient mice accelerates development of 
lymphomas with characteristic RAG-dependent cytogenetic alterations (2006)



BiotecH For 
economic 
growtH and 
betteR living 
stAndARds
From fundamental research exploring basic facts about 
life to cutting-edging technologies, our work is aimed at 
creating new engines for economic growth and bringing 
concrete improvements in the quality of life for Koreans all 
over. Our goal is to shape a brighter, better and healthier 
future for all, in Korea and around the world.

-  To carry out R&D activities and related projects in the field of bioscience and biotechnol-
ogy in joint effort with other research institutes, academia and businesses at home and 
abroad.

-  To disseminate the results of its scientific research and technological development.

MISSION

VISION

2018 GLOBAL BEST KRIBB
Global Research Institute Leading Bio-Innovation for the Humankind.

Generating new economic 
Growth engine

: Five World-class Platform 
Technologies

providing solutions to 
national agenda

: Three Internationally 
Competitive R&D groups

establishing World-class 
research Infrastructure

: World’s Top Five 
Biotechnology Research 

Infrastructure

convergence  
Technology

Bio Green
Technology

personalized
Bio-Medicine

Bio-based
national
agenda

Bio Research 
Infrastruture

mission 
& Vision
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➊ CORE DIRECTIONS FOR RESEARCH & BUSINESS DEvELOpmENT

•  Biotechnology to create new economic Growth engines
-  Development of BInt (Bt, It, nt) convergence technology

-  Development of disease controlling technologies using stem cells and antibodies

-  Identification of targets and development of candidate materials for the diagnosis and treatment 
of five major diseases

-  Development of the platform technology for cell factories and biomaterials

•  Biotechnology to address the national agenda
-  technology development for infection control

-  Fostering R&D on cranial nerves and the aging society

-  Development of biomass and bioenergy technology

•  national Infrastructure to enhance national Biotechnology competitiveness
-  Improvement of the infrastructure for compiling, managing and utilizing bio resources and data

-  Consolidation of the infrastructure for biological assessment and GMo risk assessment

➋ CORE DIRECTIONS FOR ORGANIZATIONAL mANAGEmENT

•  Improvement of the Framework to Facilitate r&D
-  Introduction of an open innovation system and acquisition of competitive human  

resources

-  Strategical selection and concentration

-  expansion of global cooperation

• contributions to the society and the country
 -  Improvement of the ability to respond to future biotechnology demands

-  promotion of demand-based R&D and commercialization of technologies

-  Raising public awareness of biotechnology and public interest in science

•  Improvement of the Management efficiency
-  promotion of result and objective-oriented management

-  Augmentation and efficient allocation of the R&D budget

-  Maintenance of an up-to-date and facility infrastructure

➌ OpEN INNOvATION STRATEGy
     “SpECIALIZED RESEARCH INSTITUTE”

• purpose
-  to enhance core competence for leading R&D in specific fields

-  to promote collaboration with domestic and international top researchers & groups 

• Bioconvergence res. Inst.
- Bionano RC

- Super Bacteria RC

- BioChemical RC

• BioMedical science res. Inst.
- Aging Science RC

- Cell Defense Mechanism RC

- Stem Cell RC

- Cell therapy RC

mAJoR  
oBJectiVe
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yeARly 
Progress

geneRAl 
inFormation

582

`10

571

`11

612

`12

89

257

`10

331

107

`11

129

277

`12

PUBLICATION (items)

612
PATENTS (items)

277 / 129
TECHNOLGY TRANSFERS

(million won)

1,965

Domestic  104
Overseas  508

Domestic & Overseas Application  277
Domestic & Overseas Registration  129

15,400

`10

3,440

`11 `12

1,965

PERSONNEL

867

Regular
Employees

350

Nonregular
Employees
517

Others
34,430

RESEARCH
EXPENSES
(milliom won)

159,020

Government
67,969

Institute

54,446

Private
2,175

FOUNDATION BASIS
article 8, act on the establishment, Management and promotion of  
Government-funded research Institutions

KEy FUNCTIONS
advanced r&D and development & distribution of platform technologies  
in bioscience and biotechnology
 -  Convergence technology, personalized bio-medicine, bio green technology, bio-based national agenda

providing infrastructure for supporting public research on bioscience and biotechnology
-  Infrastructure development, national policy think-tank, specialized education and training

HISTORy
Feb. 1985 Established as a Genetic Engineering Research Center (Seoul)

Jul. 1990 Moved to Daejeon, Current Location

Mar. 1995  Changed its name to the Korea Research Institute of Bioscience and Biotech-
nology (KRIBB)

May. 1999  Became an independent legal entity under the Korea Research Council of 
Fundamental Science & Technology (KRCF)

sep. 2005 Established Ochang Branch Institute

nov. 2006 Established Jeonbuk Branch Institute

FACILITy
• headquarters : 100,978 m2

- Human Gene Bank, plant extract Bank, KCtC

• ochang Branch Institute : 212,258 m2

- national primate Research Center, Bio-evaluation Center

• Jeonbuk Branch Institute : 45,814 m2

-  Applied Microbiology Research Center, Infection Control Material Research Center
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Divison of
 R&D Policy

Division of Management
Planning Administration

Natural 
Medicine 
Research 
Center

Chemical 
Biology 
Research 
Center

Targeted 
Medicine
Research 
Center

World Class 
Institute 
Center

Applied 
Microbiology 
Research 
Center

Infection 
Control 
Material 
Research 
Center

Bioindustrial 
Process 
Research 
Center

Management 
Planning
Department

Administration 
Department

Public 
Relations 
Department

Planning and 
Budget 
Section

R&D 
Management 
Section

Computer 
and 
Information 
Section

Human 
Resource 
and 
General 
Affairs 
Section

Accounting 
Section

Procurement 
Section

Facilities and 
Securities 
Section

Bioconvergence 
Research Institute

Biomedical 
Science Institute

Division of 
Biomedical 

Research

Division of 
Biosystems 

Research

Divison of Biological
Infrastructure

BioNano-
technology 
Research 
Center

Superbacteria 
Research 
Center

Biochemicals 
& Synthetic 
Biology 
Research 
Center

Aging Research 
Center

Infection and 
Immunity
Research Center

Immunotherapy 
Research 
Center

Stem Cell 
Research Center

Biomedical 
Genomics 
Research 
Center

BioMedical 
Proteomics 
Research 
Center

BioMedical 
Translational 
Research 
Center

Research 
Center of 
Integrative 
Cellulomics

Plant Systems 
Engineering 
Research Center

Industrial 
Bio-materials
Research Center

Environmental 
Biotechnology
Research Center

Microbial 
Resource 
Center

Laboratory 
Animal 
Resource
Center

International 
Biological 
Material 
Research 
Center

Human Derived 
Material Center

National 
Primate 
Research 
Center

Bio-Evaluation 
Center

Biotechnology 
Process
Engineering 
Center

ABS Research 
Support 
Department

LMO Research 
Safety Center

Auditor

Division of 
KRIBB Strategic

Projects

Korea Biosafety 
Clearing 
House

Biotech Policy 
Research 
Center

Viral Infectious 
Disease 
Research Center

KRIBB-KAIST BINT 
Convergence 
Cooperation 
Center

Korean Bioinformation
Center

KRIBB & Industry 
Collaboration Center

President

Policy and 
Strategy 
Department

Department 
of External 
Cooperation 
& Affairs

Intellectual 
Property 
Management 
Department

Management 
& Support 
Department

Management 
& Support 
Department

Management 
& Support 
Department

Management 
& Support 
Department

Vice President

Ochang Branch 
Institute

Jeonbuk Branch 
Institute
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1985
Biological  

resource center 1995
 Biotechnology process  

engineering center

2003
human Gene Bank

2012
research Infrastructure for 
Xeno-Transplantation r&D

2005
national primate  
research center

2006
Bio-evaluation center

2010
 Korean Bioinformation  

center

researcH 
infRA-
stRuctuRe
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ReseARch 
direction
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JeonbuK 
bRANCH INStItute
• Microbial Tech 
• Bio-Materials

dAeJeon 
HQ
• Genomics 
• proteomics 
• Bionanotech 
• neurobiology 
• Bioinformatics

• oncology 
• plant Biotech 
• Industrial Biotech 
• Microbiology

NATIONAL BIO AGENDAS 
BIO INFRASTRUCTURES

ochAng 
bRANCH INStItute
• Drug Discovery 
• oriental Medicine 
• Bioinfrastructure 
   : Toxicology

Ochang

Daejeon

Jeonbuk



RIKEN
(Global Partnership Program)

ISWC
(China)

OECD
(Working Party on
Biotechnology, WPB)

NCB
(Kazakhstan)

Inst of Ezymology,
HAS (Hungary)

DSMZ
(Germany)

NANOTEC
(Thailand)

BiotechCorp.
SIRIM(Malaysia)

Univ. of Washington
(Global Research Laboratory)

UNAS
(Peru)

YAAS
(Korea - China Biological
Material Research Center)

IEBR
(Korea - Vietnam Biological
Material Research Center)

BPPT
(Korea - Indonesia Biological
Material Research Center)

INBio
(Korea - Costa Rica 
Biodiversity Research Center)

China

Idonesia

America 

Costa Rica

International Collaboration Project:27 countries

Korean representative to the OECD WPB (Working Party on Biotechnology)

Asian Biotechnology Information Network

Global Research Laboratory & Joint Center (RIKEN)

Global Research  Laboratory (Univ. of Washington)

FHCRC Branch Center opend at KRIBB

Joint Research Projects (Pfizer) Johnson & Johnson

Int’l Biodiversity Research Center (Yunnan AAS)

Int’l Biodiversity Research Center (Costa Rica)

Int’l Biodiversity Research Center (BPPT)

BIO IAP(Int’l Advisory Panel) Member

Local Lab at FHCRC

20052000 2006 2007 2008 2009 2010 2011 2012

To strengthen its global cooperation in mutually beneficial relationships

▶  R&D globalization by the Ministry of Education, Science & Technology, Korea 
- World Class Institute (WCI) Program, Global Research Laboratory (GRL)

▶ Research collaboration with industry such as Pfizer, J&J and RIKEN

▶  Establishment of networks for the preservation and utilization of biological materials  
with China, Vietnam, Costa Rica and Indonesia.

international 
netWoRK
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cutting - edge 
BiotecHnology researcH 
and creation  
oF Bioindustry
At KRIBB, we conduct cutting-edge research of biotechnology for our society and 
economic growth in the field of medical healthcare, foods and agriculture, and 
bioenergy. We are also fostering the creation of new bioindustry in Korea.

KrIBB AnnuAl RepoRt 2012 24
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bioconveRgence 
ReseARch institute

• BioNaNotechNology ReseaRch ceNteR 

• supeR-BacteRia ReseaRch ceNteR

• Biochemicals & syNthetic Biology ReseaRch ceNteR

Bong Hyun Chung / Director
TEL +82-42-860-4442 FAX +82-42-879-8594
chungbh@kribb.re.kr

Serving as the bioconvergence hub of Korea, the Bioconvergence Research Institute contributes 
a great potential to growth of the country by promoting the creation of new businesses related 
to bioconvergence while developing bioconvergence technologies to respond to national-level 
disasters and social issues. 



researcHers

Bong Hyun Chung chungbh@kribb.re.kr
- Bionanotechnology, biochemistry

Kweon yu kweonyu@kribb.re.kr
-  Molecular genetic studies on neurophysiology 

using the Drosophila model

myung Kyu Lee mklee@kribb.re.kr
- Bionanotechnology, biochemistry

Taejoon Kang kangtaejoon@kribb.re.kr
- Nanomaterials, biosensor 

moonil Kim kimm@kribb.re.kr
- Bioelectronics, Living Biosensor

Kyu-Sun Lee ekuse74@kribb.re.kr
-  Development of a Drosophila model system 

for studying age-related   diseases such as 
diabetes and neurodegenerative diseases

Jeong Soo Lee jeongsoo@kribb.re.kr
-  Developing zebrafish as a model system for 

studying human genetic disorders related to 
neural development, angiogenesis, and can-
cer

Chang-Soo Lee cslee@kribb.re.kr
- Nanotechnology, molecular self-assembly

Juyeon Jung jjung@kribb.re.kr
- Antibody engineering, biological chemistry

Jin young Jeong jyjeong@kribb.re.kr
- Nanomaterials, Bionanomedicine

researcH areas

protein chips
-  Development of platform technologies to 

construct a new generation of protein chips, 
whose detection systems are free of fluores-
cence and radioisotopes.

-  Creation of protein chips with bio-content 
that can be employed in disease diagnosis 
and in high throughput screening of potential 
pharmaceuticals.

Nanomaterials and Bioimaging
Development of new functional nanomateri-
als for biomedical applications. Conjugation of 
inorganic materials, such as metals and mag-
netic nano-particles, to various organic mole-
cules in order to investigate the characteristics 
of proteins and to develop new drugs.

Nanobiosensors
Development of platform technologies to es-
tablish and to economically implement biosen-
sors in early disease diagnosis.
- Label-free, ultrasensitive nanobiosensing.
- Bio-content and hardware interfacing.
-  Disease diagnosis biomarker design and pro-

duction.

mobile Life Care System
Development of technology for Mobile Life 
Care Systems, enabling portable healthcare, 
by combining IT with biochips and biosensor 
technology.

Antibody Engineering 
Screening and engineering of antibodies for 
nano-biosensor and nanobiomaterials applica-
tion and development of biointerfacing tech-
nologies.

acHieVements

Developed Source Nanomaterial for multiple 
Imaging Technology 
The team has successfully developed a source 
nanomaterial for new-concept, multiple bio-
imaging technology, which is useful for a wide 
variety of applications ranging from new drug 
development, disease diagnosis to verifica-
tion of bio- phenomena. The development 
was achieved through synthesis technology of 
organic and inorganic nanomaterial and in-
terfacing technology between biomaterial and 
nanomaterial. 
The team invented a hybrid nano-imaging 
probe capable of optical imaging and magnetic 
resonance imaging. The invention was made 
through the development of perfluorocarbon 
having a unique nuclear magnetic resonance 
spectrum and a quantum dot with high fluores-
cence ratio and little cell toxicity.
These nano-probes are made of highly sensi-
tive, bio-compatible nanomaterial, which are 
capable of monitoring in-vivo cell movement. 
They support real-time monitoring of in-vivo 
images including the movement of immune 
cells within the body and the process of cancer 
cell treatment, which is particularly useful for 
cancer treatment.

Furthermore, the team independently devel-
oped a next-generation bio-imaging system 
whereby it is possible to monitor in-vivo cell 
movement using smart phones and smart 
pads. The system allows researchers to check 
various image data in real-time, mobile envi-
ronment without any geographical constraint. 
The technology is particularly promising for 
remote diagnosis and medical equipment.

Developed Source Technology for Null micro 
RNA Analysis
Recently, the team successfully developed a 
series of array analysis methods for null micro 
RNA multiple analysis. The methods utilize 
structure-specific RNA-binding protein or 
hexane plasmodium. It is particularly notewor-
thy that the null micro RNA analysis method 
using hexane plasmodium demonstrates 10 fM 
sensitivity and higher specificity than any other 
existing methods, which presents promising 
opportunity for standardization of micro RNA 
analysis method. Furthermore, the technology 
is suitable for a variety of solid-surface appli-
cations, which opens up positive prospects for 
device application of nano-structured material 
or microfluidics.

selected PuBlications

Bong Hyun Chung (Corresponding)
Adv Mater. 24(15):1999-2003.
Color-tunable photoluminescent fullerene 
nanoparticles

Bong Hyun Chung (Corresponding) 
Chem Commun. 48(61):7601-3.
Scanometric analysis of DNA microarrays us-
ing DNA intercalator-conjugated gold nanopar-
ticles

Bong Hyun Chung (Corresponding) 
Chem Commun. 48(69):8628-30.
Indocyanine green encapsulated nanogels for 
hyaluronidase activatable and selective near 
infrared imaging of tumors and lymph nodes

Bong Hyun Chung (Corresponding) 
Chem Commun. 48(85):10547-9.
Cascade imaging of proteolytic pathways in 
cancer cells using fluorescent protein-conju-
gated gold nanoquenchers

Kweon yu (Corresponding) 
PLoS Genet. 8(8):e1002857.
Minibrain/Dyrk1a regulates food intake 
through the Sir2-FOXO-sNPF/NPY pathway in 
Drosophila and mammals

BIOCONVERGENCE RESEARCh INSTITUTE

Our research center is involved in the development of nano-biochips, nano-
biosensors and nano-biomaterials based on the exploitation and utilization of 
bio-content. By conducting integrated research in the fields of biotechnology 
(BT), nanotechnology (NT) and information technology (IT) 

Our goal is to develop tools to facilitate new drug discovery as well as new 
technologies for the diagnosis and treatment of diseases, which will con-

tribute to the creation of new businesses and realize our dream of pro-
longing human life.Bionano- 

tecHnology 
researcH center

Bong Hyun Chung / Head
T +82-42-860-4442 F +82-42-879-8594 
chungbh@kribb.re.kr
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researcHers

Jae Gu pan jgpan@kribb.re.kr
-  Molecular microbial physiology and antimi-

crobial genomics

Won-Gon Kim wgkim@kribb.re.kr
-  Microbial natural product chemistry / trepto-

myces synthetic biology

Choong-min Ryu cmryu@kribb.re.kr
-  Bacteria-bacteria communication, Bacteria-

plant interactions, plant immunity 

Seung-Hwan park shpark@kribb.re.kr
-  Functional genomic study on Bacillus spp. 

and peptide antibiotics

Soo-Keun Choi sookeun@kribb.re.kr
-  Genetics and genomics of Gram-positive bac-

teria

Kwang-Sun Kim sunny06@kribb.re.kr
-  Biology of small noncoding RNAs, Modulation 

of ribonuclease activity

researcH areas

-  Microbial genome analysis and recombineer-
ing for enhanced antibiotics production.

-  Small RNA biology and induced resistance 
related to the pathogenic bacteria.

-  Antibacterials discovery and target identifica-
tion with genomic library.

-  Bacterial display of enzymes and antigens: 
directed evolution.

-  Bacterial acetylproteomes.
-  Bacteria-host interactions. 

acHieVements

Dissecting probiotic paenibacillus -plant in-
teractions and their genome analysis 
Understanding and applying Paenibacillus -
elicited plant growth promotion and induced 
resistance.

Identification of NRpS gene clusters from 
paenibacillus polymyxa
Genome-based identification of polymyxin and 
fusaricidin biosynthetic gene clusters, regula-
tion of their expressions and engineering to 
generate novel derivatives. 

Discovery of antibacterials with new mode of 
action
Discovery of new antibacterials targeting bac-
terial FAS or PDF from Actinomycetes or fun-
gus/Development of new natural antibacterials 
from edible plants. 

Construction of libraries for monitoring func-
tions of small RNAs 
Vector-based library construction for analyzing 
the function of small RNAs and related pro-
teins in metabolic pathways of bacteria.

Role of volatile organic compounds on bacte-
rial communications
Understanding the mechanistic basis of bacte-
rial interactions by volatile organic compounds 
in developing drug resistance. 

Spore display system for enzymes and vac-
cines
Developing novel display systems for enzymes 
and antigens in Bacillus spores.

Bacterial acetylproteomes
Systematic identification of post-translationally 
acetylated proteins in bacteria.

selected PuBlications

Choong-min Ryu (Corresponding) 
Ann Bot. 110(2):281-90.
Foliar aphid feeding recruits rhizosphere bac-
teria and primes plant immunity against patho-
genic and non-pathogenic bacteria in pepper

Seung-Hwan park (Corresponding)  
Appl Environ Microbiol. 78(12):4194-9.
Efficient production of polymyxin in the surro-
gate host Bacillus subtilis by introducing a for-
eign ectB gene and disrupting the abrB gene

Choong-min Ryu (Corresponding)  
PLoS One. 7(11):e48744.
Induced resistance by a long-chain bacterial 
volatile: elicitation of plant systemic defense by 
a C13 volatile produced by Paenibacillus poly-
myxa

Kwang-Sun Kim (Corresponding)  
RNA Biol. 9(9):1167-76.
A novel fluorescent reporter system for moni-
toring and identifying RNase III activity and its 
target RNAs

Jae Gu pan (Corresponding)  
Trends Biotechnol. 30(12):610-2.
Bacillus spore display

BIOCONVERGENCE RESEARCh INSTITUTE

Bacteria being resistant to major antibiotics are evolving into untreatable 
'superbacteria'. Although science achievements in genomcis, synthetic biol-
ogy and other high-throughput biotechnology toolbox are unparalleled, in-
centives for developing antimicrobials are under-appreciated. 

Being motivated by new insights gained from small RNA, induced resis-
tance, genomic library and novel antibacterial lead compounds, we are 

actively engaged in identifying novel antibacterial targets and innovative 
antibacterial leads. We are also investigating microbe-host interac-
tions to better understand and manage bacterial pathogenesis. suPerBacteria  

researcH center
Jae Gu pan / Head
T +82-42-860-4483 F  +82-42-860-4488 
jgpan@kribb.re.kr
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researcHers

Seung Goo Lee sglee@kribb.re.kr
-  Synthetic biology, Protein engineering, 

Biomolecular imaging

Ohsuk Kwon oskwon@kribb.re.kr
-  Microbial functional genomics, Synthetic biol-

ogy

Jung Hoon Sohn sohn4090@kribb.re.kr
- Yeast protein factory, Bioenergy

Doo-Byoung Oh dhoh@kribb.re.kr
- Glycoengineering, Glycan remodeling

Sung Ho yoon moncher@kribb.re.kr
-  Systems biology, Metabolic engineering, Bio-

informatics

Eui Sung Choi choi4162@kribb.re.kr
-  Yeast expression system, Metabolic engi-

neering

Ha Seong Kim haseong@kribb.re.kr
- Systems biology, Bioinformatics, Biostatistics

Bong Hyun Sung bhsung@kribb.re.kr
-  Microbial genome engineering, Biochemicals 

production

Dae-Hee Lee dhlee@kribb.re.kr
-  Evolutionary engineering, E. coli cell factory, 

Synthetic biology

researcH areas

Biocatalyst innovation
Custom-made enzymes, biomolecular engi-
neering, and innovative biocatalysis processes.

microbial cell / protein factory
Developing novel expression systems with 
yeast and bacteria, metabolic pathways engi-
neering, and molecular bacteria-plant interac-
tions.

Systems biology
Integrative analysis of multiple omics data and 
in silico modeling and simulation of biological 
networks.

Synthetic biology
Synthesis of novel biological functions, sys-
tems, and life forms by utilizing bio-parts, ge-
netic circuitries, and metabolic pathways.

acHieVements

Construction of a yeast protein factory for the 
efficient production of recombinant proteins 
for therapeutics and bio-based industry
Genome-wide screening of the TFP library and 
efficient secretion of difficult-to-express pro-
teins and enzymes. 

Development of bioenergy production pro-
cesses 
Bioethanol fermentation using consolidated 
bioprocessing and enzymatic production of 
biodiesel with an immobilized lipase.

FRET-based biosensors exhibiting increased 
signal output and novel specificity
Development of a highly-responsive FRET sig-
nal in living cells by combinatorial engineer-
ing of the domain linker and binding moiety of 
CFP-bp-YFP proteins.

Genome analysis of microbes and integrative 
omics-based cell factory engineering 
Genome sequencing and analysis of prokary-
otic or eukaryotic microbes of environmental, 
biotechnological or scientific importance; 
Genome dynamics, the evolution of bacteria, 
functional genomic studies, remodeling of sig-
nal transduction networks and protein glycosy-
lation pathways.

selected PuBlications

Doo-Byoung Oh (Corresponding)
Appl Microbiol Biotechnol. 93(1):251-60.
Development of fluorescent probes for the 
detection of fucosylated N-glycans using an 
Aspergillus oryzae lectin

Ohsuk Kwon (Corresponding)  
Appl Microbiol Biotechnol. 96(3):697-709.
Characterization of alcohol dehydrogenase 3 of 
the thermotolerant methylotrophic yeast Han-
senula polymorpha

Eui Sung Choi (Corresponding) 
Bioresour Technol. 114:745-7.
Direct lactic acid fermentation of Jerusalem 
artichoke tuber extract using Lactobacillus 
paracasei  without acidic or enzymatic inulin 
hydrolysis

Sung Ho yoon (First)  
Genome Biol. 13(5):R37.
Comparative multi-omics systems analysis of 
Escherichia coli  strains B and K-12

Seung Goo Lee (Co-corresponding)  
Lab Chip. 12(9):1594-7.
Mesh-integrated microdroplet array for simul-
taneous merging and storage of single-cell 
droplets

BIOCONVERGENCE RESEARCh INSTITUTE

Biotechnology is undoubtedly recognized as 21st century-leading technol-
ogy due to the potentials of producing high-profit pharmaceuticals, replacing 
commercial chemical products, and generating new markets with innumer-
able products from biodiversity. Rational reengineering of biology for bio-
chemicals production requires deep understanding of all functional interac-

tions of relevant components within cells. 

We are developing microbial cell factories for pharmaceuticals and 
biorefinery products such as biomonomers and key chemical products. 
Our systems/synthetic biology approaches facilitate the rational cir-
cuit design and biosystem construction, and revolutionize the devel-

opment of biotechnology processes.  

BiocHemicals  
& syntHetic  
Biology  
researcH center

Seung Goo Lee / Head
T +82-42-860-4373 F +82-42-860-4489
sglee@kribb.re.kr
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biomedicAl  
science institute 

• agiNg ReseaRch ceNteR

• iNfectioN aNd immuNity ReseaRch ceNteR

• immuNotheRaphy ReseaRch ceNteR

• stem cell ReseaRch ceNteR

Ki-Sun Kwon / Director
TEL +82-42-860-4143 FAX +82-42-879-8596
kwonks@kribb.re.kr

Biomedical Science Institute develops core technologies for future medical care, including the 
source technology to control aging-associated chronic diseases. The Institute is also commit-
ted to develop personalized targeted immunotherapy and biodefense pathogens vaccines. It 
conducts stem cell research as well to realize personalized/regenerative therapies. Building on 
these efforts, the Institute will establish a platform for prevention and early diagnosis of intrac-
table diseases. The Biomedical Science Institute ultimately aims to extend the human life span 
and pioneer new frontiers in the biomedical industry.
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researcHers

Ki-Sun Kwon kwonks@kribb.re.kr
-  Characterizing the function of age-associated 

genes in human muscular aging
-  Understanding the molecular mechanisms in 

aging-related diseases

Dong-Uk Kim kimdongu@kribb.re.kr
-  Systematic analysis of the cellular targets of 

bioactive molecules using the fission yeast 
genome-wide gene-deletion collection

-  Studies on the cell biology underpinning pro-
tein-misfolding diseases using fission yeast 
as a model system

Sung Sup park sspark@kribb.re.kr 
-  Understanding the pathogenesis of muscle 

dysfunction
- Molecular mechanisms in neuronal cell death

youngwoo park ywpark@kribb.re.kr
-  Therapeutic human antibodies and validation 

of new cancer targets
-  Human antibodies and receptor fusion pro-

teins for Rheumatoid Arthritis 

Dae-yeul yu dyyu10@kribb.re.kr
-  Studies on cellular senescence regulated by 

antioxidant enzymes and aging-associated 
molecules using MEF cells

Eun-Soo Kwon eunsoo.kwon@kribb.re.kr
-  Molecular biology and genome-wide studies 

on aging and aging-related diseases using 
Caenorhabditis elegans

Kwang pyo Lee kplee@kribb.re.kr
-  Molecular mechanisms of myoblast (satellite 

cell) differentiation, dysfunction and diseases 
(aging and sarcopenia) 

researcH areas

-  Discovery of new genes involved in the aging 
process, and studies on signaling pathways 
therein.

-   Roles of metabolic pathway and stress path-
way in the aging process.

-  Functional identification of aging-related 
genes using model worms, flies and mice.

-   Development of drug candidates and biolog-
ics for the control of aging-associated dis-
eases.

acHieVements

-  Identification of aging-related genes in hu-
man muscles: We identified up-regulated 
genes which are involved in the RNA matura-
tion and splicing and various transcriptional 
regulators, and also discovered down-reg-
ulated genes involved in the activities of cell 
surface receptors and enzymes in mitochon-
drial electron transport chain.

-   We are analysing the broad-range anti-
aging mechanisms using animal models, 
after development of transgenic worms with 
mutation in insulin signaling, transgenic flies 
with mutation in energy metabolism and 
transgenic mice with mutation in antioxidant 
genes. 

-  We are developing the biologics on the basis 
of a new ligand interacting with a receptor 
related with muscular aging (ACVRII) (under 
patent registration and technology transfer).

selected PuBlications

Dae-yeul yu (Corresponding)
Biochem Biophys Res Commun. 424(1):189-95.
Reactive oxygen species mediated DNA dam-
age is essential for abnormal erythropoiesis in 
peroxiredoxin II+ mice

Ki-Sun Kwon (Corresponding)
Biogerontology.  13(5):525-36.
Cytosolic malate dehydrogenase regulates se-
nescence in human fibroblasts

youngwoo park (Corresponding)
Carcinogenesis.  33(1):77-83.
Upregulation of CD9 in ovarian cancer is relat-
ed to the induction of TNF-α  gene expression 
and constitutive NF-κB activation

Sung Sup park (Corresponding)  
Clin Chim Acta.  413(15-16):1226-31.
XAGE-1a and XAGE-1d are potential biomark-
ers of lung squamous cell carcinoma

Ki-Sun Kwon (Corresponding)
J Biol Chem . 287(3):1679-87.
Role of Junctin protein interactions in cellular 
dynamics of calsequestrin polymer upon cal-
cium perturbation

Biomedical scieNce iNstitute
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aging 
researcH center

Ki-Sun Kwon / Head
T +82-42-860-4143 F +82-42-879-8596
kwonks@kribb.re.kr

We investigate the molecular mechanisms of aging process in the aspect of 
cellular changes and organ degeneration. We are going to develop the fun-

damental technologies in the prevention and therapeutics for healthy aging. 



researcHers

myung Hee Kim mhk8n@kribb.re.kr
- Protein structure and function

Jeong mee park jmpark@kribb.re.kr
- Molecular host-microbe interactions
-  Immune signaling pathways in plants and 

animals

Haryoung poo haryoung@kribb.re.kr
-  Development of vaccine adjuvants and study 

of their immune mechanism
-  Development of new recombinant vaccines 

using lactobacillus as a vehicle

Sang Jun Lee leesj@kribb.re.kr
- Microbial molecular genetics & genomics
- Prokaryotic transcriptional regulation
- Metabolism & physiology
- Systems metabolomics

moo-seung Lee msl031000@kribb.re.kr
- Cellular microbiology
- Microbial molecular pathogenesis
- Microbe-Host Interaction
- Intracellular signaling
- Host responses 

researcH areas

molecular mechanisms of pathogenesis 
-  Structural biology and biochemistry-based 

microbe-host interaction and molecular 
pathogenesis.

-  Non-canonical functions of aminoacyl-tRNA 
synthetases. 

Development of new vaccine technologies and 
vaccine adjuvant 
-  Design of the vaccine antigen and vaccine ad-

juvant.
-  Immunological mechanism study of vaccine 

and vaccine adjuvants. 

microbial pathogenomics and pathomics
Functional genomics & interactomics of patho-
genic microorganisms, comparative metabolo-
mics of pathogenic & non-pathogenic bacteria.

Cellular microbiology
Investigation on the interface mechanism of 
bacterial virulence factors with host key cells.

acHieVements

Structural basis and mechanism of microbe-
host interaction 
Understanding the molecular basis of interac-
tion between microbe and host, and the mech-
anism of microbial pathogenesis. 

microbe-induced host cellular signaling to 
lead stress-activated pathogenesis
Characterization on mammalian host cellular 
responses including cell death, ER stress, au-
tophagy in infection by primary virulence fac-
tors. 

vaccine development
Evaluate the efficacy of vaccines and vaccine 
adjuvants and characterize the immunological 
mechanism of viral infection. 

Genome-wide analysis of gene regulatory and 
biochemical reactions to understand micro-
bial physiological and metabolic stress 
Elucidation of fundamental energy balance and 
metabolic stress mechanisms of prokaryotic 
microbes with clinical or biotechnological im-
portance by metabolomics and transcriptomics 
approaches.

selected PuBlications

Sang Jun Lee (Co-first) 
Appl Environ Microbiol. 78(24):8813-6.
Homologous Alkalophilic and Acidophilic L-
Arabinose isomerases reveal region-specific 
contributions to the pH dependence of activity  
and stability

Haryoung poo (Corresponding)  
J Infect Dis. 205(2):244-51.
Diet-induced obesity dramatically reduces the 
efficacy of a 2009 pandemic H1N1 vaccine in a 
mouse model

Dae Sub Song and Haryoung poo
(Corresponding)
J Virol.  86(22):12459-60.
Complete genome sequence of a mammalian 
species-infectious and -pathogenic H6N5 avian 
influenza virus without evidence of adaptation

Haryoung poo (Corresponding)
Vaccine. 30(22):3286-94.
Oral administration of HPV-16 L2 displayed 
on Lactobacillus casei  induces systematic 
and mucosal cross-neutralizing effects in  
Balb/c mice

Research in the Infection and Immunity Research Center (IIRC) focuses 
on development of a more refined model of host-pathogen interaction and 
mechanism during microbial pathogenesis. We are performing multidis-
ciplinary efforts to better understand host pathogenesis and infection. Re-
searchers in our center also investigate the primary molecular mechanism 

of infectious disease and host immunity using protein structural analysis-
based cellular study. 

Genome-wide functional metabolic analysis, novel viral vaccine tech-
nology and animal disease models in broad array of bacterial and viral 
pathogens. To effectively address unresolved questions regarding 
infectious diseases, we have established local, domestic and inter-
national scientific collaboration with investigators at the universities, 

academic institutions and state-of-art intramural facility.

The goal of IIRC is to be a global frontier, make links to the biotech in-
dustry and show integral leadership in emerging and known 

infections and bio-defense research to protect 
the public against infectious agents. Fur-

thermore, by focusing on the scientific 
bottlenecks for the development of 

therapeutic antimicrobial drug 
and vaccine to fight against 

pathogens, the center make 
significant contributions to 

overcome global health 
challenges.

inFection and  
immunity  
researcH center

myung Hee Kim / Head
T +82-42-879-8219 F +82-42-879-8595
mhk8n@kribb.re.kr

Biomedical scieNce iNstitute
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researcHers

Inpyo Choi ipchoi@kribb.re.kr
-  Differentiation of NK cells from hematopoi-

etic stem cells
-  Anti-tumor NK cell therapy based on NK dif-

ferentiation

Sang Seok Koh sskoh@kribb.re.kr
-  Studies on targeted therapeutics through 

cancer genomics 
-  Mechanistic investigation of novel metastatic 

factors

Semi Kim semikim@kribb.re.kr
-  Mechanism of cancer development and me-

tastasis
-  Functional validation of novel therapeutic 

targets and development of molecular-
targeted therapy

Suk Ran yoon sryoon@kribb.re.kr
-  NK cell therapy, Regulation of NK cell differ-

entiation 

Tae-Don Kim tdkim@kribb.re.kr
-  Molecular mechanism and regulation of NK 

activation 

young-Jun park pyj71@kribb.re.kr
- Immune regulation

Haiyoung Jung haiyoung@kribb.re.kr
- Fate decision of hematopoietic stem cells

Seokho Kim kims@kribb.re.kr
-  Investigation of immune cells in the tumor 

microenvironment

researcH areas

NK cell therapy 
-  Developing platform technology for the dif-

ferentiation of stem cells.
-  Developing platform technology for the regu-

lation of NK cell differentiation.
-  Developing NKcell therapy for cancer treat-

ment.
-  Developing customized NK cell therapy 

through preclinical Study.

Antibody therapy
-  Development of therapeutic target antigens.
-  Development of human and humanized anti-

bodies for cancer treatment.
-  Evaluation of therapeutic antibodies.

High efficient diagnosis
-  Construction of molecular diagnostic de-

vices.
-  Nano-particle for molecular diagnosis.
-  Analysis of diagnostic technology.

acHieVements

molecular profiling for NK cell differentiation 
from stem cells
NK cells develop from hematopoietic stem 
cells (HSCs) in the bone marrow. To under-
stand the molecular regulation of NK cell de-
velopment, serial analysis of gene expression 
(SAGE) was applied to HSCs, pNK, mature NK 
cells cultured without (-OP9) or with (+OP9) 
stromal cells, OP9. From 170,464 total indi-
vidual tags from four SAGE libraries, 35,385 
unique genes were identified. The Identifica-
tion of genome-wide profiles of gene expres-
sion in different stages of NK cell development 
affords us a fundamental basis for defining the 
molecular network during NK cell develop-
ment.

Development of immune therapy techniques 
utilizing NK cells
Based on the observations in NK differentia-
tion, immunotherapy for cancer has been 
designed. Platform technology for drug devel-
opment of cancer immune therapy was estab-
lished and has been used in the treatment of 
incurable diseases involving immune cells.

Identification of pAUF and anti-pAUF anti-
body development
Based on DNA microarray, it was found that 
PAUF is highly expressed in patients with pan-
creatic cancer and that the factor roles in pan-

creatic cancer metastasis. Anti-PAUF antibody 
blocked the tumor growth in vivo successfully.

Development of nano-biosensor for tumor 
diagnosis
The Au elliptical nanoarrays fabricated on 
glass have designed and fabricated. For ap-
plication to clinical PSA diagnostics, the peak 
shift of the LSPR band has been amplified by 
the enzyme-catalyzed BCIP/NBT precipitation, 
resulting in a remarkable enhancement of the 
detection limit that is far under the diagnostic 
level of 4-10 ng mL-1 PSA. The enzymecata-
lyzed precipitation method in the LSPR sensor 
could be extended to detect analytes with low 
molecular weight and other clinical biomark-
ers at low concentrations in actual clinical 
samples.

selected PuBlications

Inpyo Choi (Corresponding) 
Biochem Biophys Res Commun. 425(2):340-7.
Cryptotanshinone and tanshinone IIA enhance 
IL-15-induced natural killer cell differentiation

Semi Kim (Corresponding)
Carcinogenesis. 33(3):563-71.
ZEB2 upregulates integrin α5 expression 
through cooperation with Sp1 to induce inva-
sion during epithelial-mesenchymal transition 
of human cancer cells

Inpyo Choi (Corresponding)
Cell Immunol. 280(1):1-9.
VDUP1 exacerbates bacteremic shock in mice 
infected with Pseudomonas aeruginosa

Our goal is to identify the differentiating factors between adult stem cells 
and immune cells, and by researching their functions, develop core platform 
technology for immune cell therapies for targeting cancer and to develop the 
platform technology for anti-cancer antibody therapy and anti-cancer diag-
nostics.

immunotHeraPy   
researcH center

Inpyo Choi / Head
T +82-42-860-4223 F +82-42-860-4593
ipchoi@kribb.re.kr

Biomedical scieNce iNstitute
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researcHers

yee Sook Cho june@kribb.re.kr
-  Stem cell biology (Embryonic stem cells 

(ESCs) & induced pluripotent stem cells (iP-
SCs))

Janghwan Kim janghwan.kim@kribb.re.kr
-  Direct lineage reprogramming 
-  Neural differentiation of pluripotent stem 

cells
-  Reprogramming to pluripotent cells

myung Jin Son mjson@kribb.re.kr
-  Molecular mechanisms underlying the repro-

gramming process

Jae Eun Kwak jekwark@kribb.re.kr
-  Molecular mechanisms of stemness factors
-  Small RNA pathways in hESCs/hiPSCs

mi-young Son myson@kribb.re.kr
-  Study on the molecular mechanism for main-

taining and regaining pluripotency
-  Disease modeling using patient-specific iP-

SCs

mi-Ok Lee molee@kribb.re.kr
-  Signaling pathway in human embryonic stem 

cells

Jungwoon Lee jwlee821@kribb.re.kr
-  Molecular mechanisms of induced pluripo-

tency
-  Efficient approaches for cellular reprogram-

ming 

researcH areas

-  Biological and molecular features of pluripo-
tency and reprogramming. 

-  Cellular reprogramming technology.
-  Human stem cell-based disease modeling.

acHieVements

Involvement of neuropeptide y and its y1 and 
y5 receptors in maintaining self-renewal and 
proliferation of human embryonic stem cells
We showed that neuropeptide Y (NPY) and its 
Y1 and Y5 receptors have a role in maintain-
ing human embryonic stem cell (hESC) self-
renewal and pluripotency through AKT/protein 
kinase B and extracellular signal-regulated ki-
nase 1/2 (ERK1/2) pathways. We demonstrated 
that addition of NPY improved a defined and 
xeno-free culture for the large-scale propaga-
tion of undifferentiated hESCs.

physical passaging of embryoid bodies gener-
ated from human pluripotent stem cells 
Embryoid bodies (EBs), have been widely used 
in in vitro differentiation protocols for human 
pluripotent stem cells. We provided evidence 
that a simple periodic passaging markedly im-
proved hEB culture condition and thus allowed 
the size-controlled, mass production of human 
EBs. The passaging culture method of hEBs, 
which is simple, readily expandable, and repro-
ducible, could be a powerful tool for improving 
a robust and scalable in vitro differentiation 
system of human pluripotent stem cells.

Generation of human induced pluripotent 
stem cells from osteoarthritis patient-derived 
synovial cells
We generated human induced pluripotent stem 
cells (iPSCs) from synovial cells of patients 
with osteoarthritis (OA) and showed that these 
iPSCs are differentiated into functional chon-
drocytes. Our findings indicate that patient-
derived synovial cells are an attractive source 
of iPSCs and have the potential to advance 
cartilage tissue engineering and cell-based 
models of cartilage defects.

Transdifferentiation of fibroblasts to neural 
progenitor cells 
We demonstrated that transient overexpres-
sion of the four Yamanaka factors (Oct4, Sox2, 
Klf4, and c-Myc) could be biased by specific 
signaling inputs toward generating functional 
and readily expandable neural stem/progeni-
tor cells (NPCs) directly from fibroblasts in a 
surprisingly efficient manner. Our approach 
fundamentally changed the Yamanaka-factor-
based reprogramming paradigm, and dramati-
cally expanded its utilities into lineage-specific 
transdifferentiation. 

selected PuBlications

yee Sook Cho  (Corresponding)  
Angew Chem Int Ed Engl.  51(50):12509-13.
A novel small molecule facilitates the repro-
gramming of human somatic cells into a pluri-
potent state and supports the maintenance of 
an undifferentiated state of human pluripotent 
stem cells

Janghwan Kim  (First)  
Curr Opin Neurobiol.  22(5):778-84.
Direct lineage reprogramming to neural cells

Our research goal is understanding stem cell functions and disease mecha-
nisms to develop regenerative therapies to treat human diseases. We focus 
on embryonic stem cells that have potential to differentiate into a wide range 
of cell types. We take molecular, cellular and epigenetic approaches to iden-
tify critical factors and to investigate fundamental regulatory mechanisms in 

self-renewal and differentiation of stem cells and reprogramming of adult 
cells. We also establish human disease model systems using patient-de-

rived induced pluripotent stem cells (iPSCs) to search the way to cure 
human diseases. 

stem cell  
researcH center

yee Sook Cho / Head
T +82-42-860-4479 F +82-42-860-4608
june@kribb.re.kr

Biomedical scieNce iNstitute
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division of 
biomedicAl 
ReseARch

• Biomedical geNomics ReseaRch ceNteR

• Biomedical pRoteomics ReseaRch ceNteR

• Biomedical tRaNslatioNal ReseaRch ceNteR

• ReseaRch ceNteR of iNtegRative cellulomics

Byoung-mog Kwon / Director
TEL +82-42-860-4100 FAX +82-42-860-4149
E kwonbm@kribb.re.kr

Division of Biomedical Research develops the platform technologies for diagnosis and treatment 
of cancer and aging-related diseases. Its activities also include discovery of cancer biomarkers 
and  development of cancer diagnosis system, which was approved by KFDA (the Korean Food 
and Drug Administration). The Division of Biomedical Research is preparing to launch clinical 
trial of anticancer substances through translational research.
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researcHers

Nam-Soon Kim nskim37@kribb.re.kr
-  Identification and functional study of thera-

peutic novel targets related to cancers and 
large-scale collection of full-length human 
cDNAs

yong-Kyung Choe ykccoruk@kribb.re.kr
-  Identification and characterization of cancer 

related genes

Dong-Soo Im imdongsu@kribb.re.kr
-  Identification and validation of target for can-

cer therapy

yong Sung Kim yongsung@kribb.re.kr
- Epigenomics in gastric and colon cancers

mi Sun Won misun@kribb.re.kr
-  Functional validation of candidate target 

genes and development of anticancer drugs 
by chemical screening and study of modes of 
action

Hee Gu Lee hglee@kribbre.kr
-  Functional research of disease-related 

biomarker and diagnostic development for 
therapeutic target molecules

Dong Cho Han dchan@kribb.re.kr
-  Study of cancer cell migration and metastasis 

using chemical biology

Kyung-Sook Chung kschung@kribb.re.kr
-  Development of anticancer drugs by chemical 

screening and study of modes of action

Jae Wha Kim wjkim@kribb.re.kr 
-  Isolation and characterization of tumor re-

lated molecules 

Seon-young Kim kimsy@kribb.re.kr
-  Functional genomics approach to understand 

human cancers

Kyung Chan park kpark@kribb.re.kr
-  Large-scale screening and identification of 

cancer related genes

Cho-Rok Jung crjung@kribb.re.kr
-  Functional analysis of genes associated with 

cancer for anticancer therapeutics

Seon-Jin Lee sjlee@kribb.re.kr
-  Functional study of novel targeting molecule 

in cancer and microenvrionment

Jung-Ae Kim jungaekim@kribb.re.kr
-  Histone modifications involved in cancer pro-

gression

mirang Kim mirang@kribb.re.kr
-  Epigenetic alterations during human carcino-

genesis, Epigenetic mechanisms in stem cell 
differentiation

Bo Kyung Kim kimbk@kribb.re.kr
-  Study of regulation mechanism and validation 

of therapeutic target

Hyun Seung Ban banhs@kribb.re.kr
- Chemical biology in cancer research

Hyun-Soo Cho chohs@kribb.re.kr
-  Study developing a new cancer therapy tar-

geting histone methyltransferase and dem-
ethylase 

Jung-Hwa Lim jhwa@kribb.re.kr
-  Identification and validation of target for can-

cer therapy and developing UCP inhibitors as 
anticancer therapeutics 

researcH areas

-  Establishment of a functional and chemical 
genomics research infrastructure and tech-
nology platforms.

-  Large-scale screening and identification of 
disease related genes.

-  Functional validation of candidate target 
genes and biomarkers for therapeutics and 
diagnostics development.

-  Development of tools and strategies for 
modulating therapeutic targets and monitor-
ing biomarkers Development of a diagnostic 
assay system.

-  Production and application of antibodies for 
functional analysis of novel genes. 

acHieVements

The anti-apoptotic mechanism of human 
TIpRL in HCC
Tumor necrosis factor-related apoptosis-in-
ducing ligand (TRAIL) is one of the most prom-
ising of the apoptosis-based antitumor agents. 
However, many cancer cells remain resistant 
to TRAIL-induced apoptosis, and the resistance 
mechanism is not clear. We report that hu-
man TIP41 is a novel anti-apoptotic target that 
causes cancer cells to develop resistance to 
TRAIL. Human TIP41, which is overexpressed 
in liver and lung cancer cells, interacted with 
MKK7 and PP2Ac to promote their dephos-
phorylation. A knockdown of TIP41 combined 
with TRAIL sustained MKK7/JNK activation and 
induced apoptotic cell death. These results 
suggest that human TIP41 may be a useful tar-
get for the development of future therapeutic 
strategies for TRAIL resistance.

E2-EpF UCp as a target for therapeutic angio-
genesis
E2-EPF ubiquitin carrier protein (UCP) sta-
bilizes hypoxia-inducible factor-1α (HIF-1α) 
inducing ischemic vascular responses. We 
investigated the effect of UCP gene transfer on 
therapeutic angiogenesis. Adenovirus-encoded 
UCP (Ad-F-UCP) and conditioned media from 
UCP-overexpressing cells increased the ex-
pression of angiogenic factors threby promotes 
vascularization in cells and mice. In mouse 
hindlimb ischemia model (N = 30/group), 
only 23% of the mice injected with Ad-F-UCP 
showed autoamputation after 21 days of treat-
ment. UCP gene transfer prevented muscle 
degeneration and autoamputation of ischemic 
limb. The results suggest that E2-EPF UCP 
may be a target for therapeutic angiogenesis.

Novel epigenetic target in gastric cancer
In the current study, we newly found that the 
promoter of the gene coiled-coil domain-
containing 67 (CCDC67) was to be frequently 
methylated in gastric cancer cell lines and in 
primary gastric tumors. Treatment with 5-aza-
2'-deoxycytidine and/or trichostatin A restored 
CCDC67  expression in down-regulated cell 
lines. Pyrosequencing analysis of 150 paired 
primary gastric cancer samples revealed that 
promoter CpG methylation was increased in 
74% of tested tumors compared with paired 
adjacent normal tissues, and this hyperm-
ethylation correlated significantly with down-
regulation of CCDC67. Stable transfection of a 
CCDC67 gene in gastric cancer cells inhibited 
adhesion-dependent and -independent colony 
formation, and CCDC67 expression suppressed 
tumorigenesis in nude mice, suggesting that 
CCDC67 is a putative tumor suppressor gene 
that is silenced in gastric cancers by promoter 
CpG methylation and that it may play an impor-
tant role in cell signaling and migration related 
to tumorigenesis.

Function of pRL-3 in cancer metastasis
It was found that Phosphatase of regenerating 
liver (PRL-3) induced MMP-7 through onco-
genic pathways including PI3K/AKT and ERK 
and that there is a relationship between the 
expression of PRL-3 and MMP-7 in human tu-
mor cell lines. These results suggest that the 
migration and invasion of PRL-3- expressing 
CRC cells depends primarily on the expression 
of MMP-7.

selected PuBlications

Seon-young Kim and yong Sung Kim 
(Co-corresponding) 
Carcinogenesis. 33(8):1494-501.
Epigenetic alteration of CCDC67 and its tumor 
suppressor function in gastric cancer

Nam-Soon Kim (Co-corresponding)
Gastroenterology.  143(5):1341-51.
Inhibition of MKK7-JNK by the TOR signaling 
pathway regulator-like protein contributes 
to resistance of HCC cells to TRAIL-induced 
apoptosis

Dong Cho Han and Byoung-mog Kwon 
(Co-corresponding)  
Int J Cancer.  131(3):E190-203.
Phosphatase of regenerating liver-3 promotes 
migration and invasion by upregulating matrix 
metalloproteinases-7 in human colorectal can-
cer cells

mi Sun Won (Co-first)
J Med Chem. 55(23):10564-71.
Synthesis and structure-activity relationship of 
(E)-phenoxyacrylic amide derivatives as hypox-
ia-inducible factor (HIF) 1α inhibitors

Cho-Rok Jung and Dong-Soo Im  
(Co-corresponding)
Mol Ther. 20(4):778-87.
Adenovirus-mediated E2-EPF UCP gene trans-
fer prevents autoamputation in a mouse model 
of hindlimb ischemia

divisioN of Biomedical ReseaRch

Our goal is to establish world-class genomics-based technology platforms 
and to apply them to biomedical research programs. This will achieve high-
throughput identification and global function analysis of the genes associ-
ated with diseases most prevalent in the Korean population, such as colon, 
stomach and liver cancers. We also conduct functional and chemical genom-

ics research to discover validated targets and biomarkers for the develop-
ment of effective diagnostics and therapeutics.

Biomedical  
genomics  
researcH center

Nam-Soon Kim / Head
T +82-42-879-8112  F +82-42-879-8119
nskim37@kribb.re.kr
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researcHers

Sung Goo park sgpark@kribb.re.kr
-  Mechanism and functions of apoptosis-relat-

ed proteins, Protease degradomics

Byoung Chul park parkbc@kribb.re.kr
-  Target mining and validation using proteom-

ics, Signal transduction

Seung Jun Kim ksj@kribb.re.kr
-  Structural studies on anti-oxidant proteins 

and protein tyrosine phosphatases 
-  Drug development using 3-D structural infor-

mation

Seung-Wook Chi swchi@kribb.re.kr
-  Structural biology studies on apoptosis-

regulating proteins
-  Structure-based design of anticancer drugs 

and drug repositioning

Jeong Hee moon jhdal@kribb.re.kr
-  Mass spectrometry, Proteomics, Protein Dy-

namics, Protein Quantification 

Eui-Jeon Woo ejwoo@kribb.re.kr
-  Structural and functional studies on DNase 

and proteins in apoptosis
-  Hormone nuclear receptors and their appli-

cation

Sunghyun Kang skang@kribb.re.kr
- Proteomics and Mass spectrometry

Dae Gwin Jeong dgjeong@kribb.re.kr
-  Structural proteomics, Virtual screening for 

lead compounds

Jae-Ran Lee leejr@kribb.re.kr
-  Neuronal synapse formation and protein ty-

rosine phosphatases
-  New functions of microglia in synapse forma-

tion

Tae-Sung yoon yoonts@kribb.re.kr
-  Neutron & X-ray Crystallography, Structural 

Proteomics, Space Biology

Jeong-Hoon Kim jhoonkim@kribb.re.kr
- Epigenetics, Transcription regulation

yoonkyung Kim ykim@kribb.re.kr
-  Design, organic synthesis, and biological ap-

plications of new biocompatible compounds 
based on supramolecules / macromolecules 
for the treatment and diagnosis of diseases 
such as cancer, cardiovascular diseases, 
macular degeneration, etc

Bonsu Ku bku@kribb.re.kr
-  Structural and functional studies on signal-

ing-regulatory proteins

researcH areas

Autoimmune disorders
Discovery and functional verifications of bio-
markers from patients suffering from immune 
diseases, e.g. atopic dermatitis, asthma, and 
rheumatoid arthritis.

Apoptosis
Identification and functional studies on new 
substrates of caspases, key regulators of 
apoptosis.

Neuroscience and neurodegenerative dis-
eases
-  Proteomic research on neuronal cell func-

tions and neurodegenerative diseases.
-  Differentiation of stem cells. 
-  Discovery and functional verification of genes 

and marker proteins, which are involved in 
the differentiation of stem cells into various 
lineages including adipocytes and osteo-
blasts.

Cell signaling
Research on the mechanisms of key cell sig-
naling pathways, e.g. MAPK and NF-kB path-
ways.

Research on structures and functions
Ascertainment of structures, based on X-ray 
crystallography and NMR, which will lead 
to findings concerning the unique functions 
and mechanisms of various proteins (such as 
protein tyrosine phosphatases and hormone 
receptors) with medical and industrial impor-
tance.

acHieVements

proteomic research on neuronal cell death
Proteomic research led to the discovery of key 
proteins involved in the apoptosis of neuronal 
cells. Functional studies of these proteins were 
conducted.

Research on apoptosis and cell signaling
Proteomic research led to the discovery of reg-
ulators of cellular apoptosis and cell signaling. 
The results were published in major scientific 
journals.

Structural studies on human protein tyrosine 
phosphatases (pTps)
Efforts to determine the complete PTP struc-
ture and broadening our understanding of the 
functions of human PTPs.

selected PuBlications

Byoung Chul park (Co-corresponding) 
Cell Death Differ. 19(1):153-61.
A critical step for JNK activation: isomerization 
by the prolyl isomerase Pin1

Jeong Hee moon (First)  
J Am Soc Mass Spectrom.  23(1):162-70.
Ion yields for some salts in MALDI: mechanism 
for the gas-phase ion formation from pre-
formed ions

Eui-Jeon Woo (Co-corresponding)
J Biol Chem.  287(11):7979-89.
Association of novel domain in active site of 
archaic hyperthermophilic maltogenic amylase 
from Staphylothermus marinus

Jae-Ran Lee (Corresponding)
J Cell Sci.  125(19):4518-31.
Regulation of dendritic arborization by BCR 
Rac1 GTPase-activating protein, a substrate of 
PTPRT

We will become the R&D hub of nationwide PTPome research in Korea using 
functional and structural proteomics as a research tool. We are establishing 
close collaborations with many partner groups in basic research and clini-
cal medicine. Our major research interests include autoimmune disorders, 
apoptosis, neurodegenerative diseases, stem cell differentiation, and cell 

signaling.

Biomedical  
Proteomics  
researcH center

Sung Goo park /Head
T +82-42-860-4262  F +82-42-860-4269
sgpark@kribb.re.kr

divisioN of Biomedical ReseaRch
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researcHers

Jeong-Heon Ko jhko@kribb.re.kr
-  Discovery of cancer biomarkers that show 

changes both in quantity and quality, with 
highly positive prediction values

-  Functional studies that relate the candidate 
biomarker proteins to the biology of a cancer

yong-Kook Kang ykkang@kribb.re.kr
-  Epigenetic regulation of early mammalian 

development
-  Molecular genetics on cell de-differentiation 

and reprogramming 

yong-Sam Kim omsys1@kribb.re.kr
-  Discovery of biomarkers that show changes 

in terms of both quantity (amount of protein 
in serum level) and quality (aberrant glycosy-
lation), with highly positive prediction values

-  Development of a biomarker validation meth-
od and validation of biomarker candidates

-  Mechanistic study of cancer progression fo-
cused on glycooncoproteins

Eun Wie Cho ewcho@kribb.re.kr
 -  Discovery of auto-antibody-based biomark-

ers that show changes in the serum of cancer 
patients and Developement of cancer diag-
nostics 

Kyou Hoon Han khhan600@kribb.re.kr
 -  Structural Biology, Intrinsically Unfolded/

Disordered Protein (IUP/IDP), NMR Spectros-
copy, Peptide Drug, Molecular Computation, 
Nanoparticle

Kee Nyung Lee knlee@kribb.re.kr
-  Screening of novel Th17 differentiation fac-

tors in Mouse and Human system
-  TLR(Toll Like Receptors) signal studies in in-

flammation
-  Innate Immunity

Jeong-Gu Kang kang@kribb.re.kr
-  Discovery of biomarkers that show changes 

in terms of both quantity (amount of protein 
in serum level) and quality (aberrant glycosy-
lation), with highly positive prediction values

-  Mechanistic study on the epithelial-mesen-
chymal transition in cancer

Jung Sun park jspark@kribb.re.kr
-  Somatic cell nuclear transfer
-  Micromanipulation of mouse, porcine and bo-

vine eggs

researcH areas

-  Translational research for the development 
of innovative anti-cancer drugs: Establish-
ment of animal models and monitoring sys-
tems for testing biological efficacy of anti-
cancer drugs.

-  Discovery of novel targets to control cancer 
metastasis.

-  Characterization of the novel intrinsically un-
folded / unstructured proteins (IUPs).

-  Immunology: screening of Th17 differentia-
tion factors, TLR signaling in inflammation, 
and innate immunity.

acHieVements

Function of pRL-3 in cancer metastasis
It was found that PRL-3 induced MMP-7 
through oncogenic pathways including PI3K/
AKT and ERK and that there is a relationship 
between the expression of PRL-3 and MMP-7 
in human tumor cell lines. These results sug-
gest that the migration and invasion of PRL-3- 
expressing CRC cells depends primarily on the 
expression of MMP-7.

Translational research for the anti-cancer 
therapeutics 
We have demonstrated that targeting the tu-
mor microenvironment with the antivascular 
effect of human apolipoprotein(a) kringle V, 
rhLK8, combined with conventional cytotoxic 
chemotherapy could be a new and effective ap-
proach in the treatment of androgen-indepen-
dent prostate cancer and their metastases.

Studies on intrinsically unfolded / unstruc-
tured proteins (IUps)
-  Dr. Han is one of the world pioneer in the IUP 

area and discovered the first Pre-Structured 
Motifs (PreSMos) in the trans-activation 
domain of tumor suppressor p53 in 1995. 
The results were published in the Journal of 
Biological Chemistry in 2000 [cited more than 
120 times].

-  He wrote an invited review that summarizes 
the novel concept of PreSMos which was 
published in the Current Protein and Peptide 
Science in 2012.

-  Two patents have been filed on the anticancer 
peptide derivatives of PreSMos. 

selected PuBlications

Kyou Hoon Han and Si Hyoung Lee (Co-first) 
BMC Cancer. 12:274.
The functional and structural characteriza-
tion of a novel oncogene GIG47 involved in the 
breast tumorigenesis

Kyou Hoon Han  (Corresponding)  
Curr Protein Pept Sci.  13(1):34-54.
Understanding pre-structured motifs (PreS-
Mos) in intrinsically unfolded proteins

Eun Wie Cho (Co-corresponding)  
Int J Oncol. 40(2):402-8.
Fibulin-3 promoter methylation alters the in-
vasive behavior of non-small cell lung cancer 
cell lines via MMP-7 and MMP-2 regulation

Jeong-Heon Ko (Corresponding) 
& yong-Sam Kim (First)
J Biol Chem. 287(39):32467-78.
Overexpression and β-1,6-N- 
acetylglucosaminylation-initiated aberrant 
glycosylation of TIMP-1: a "double whammy" 
strategy in colon cancer progression

Translational research refers to the "bench-to-bedside" enterprise of har-
nessing knowledge from basic sciences to produce new drugs, devices, and 
treatment options for patients. Biomedical Translational Research Center 
was established to develop core technologies and infra-structures required 
for the effective translation of new knowledge from basic science into new 

approaches for prevention, diagnosis, and treatment of disease.

biomedicAl 
tRAnslAtionAl  
researcH center

Jeong-Heon Ko / Director
T +82-42-860-4133  F +82-42-879-8498 
jhko@kribb.re.kr

Biomedical  
translational  
researcH center

Jeong-Heon Ko / Head
T +82-42-860-4133  F +82-42-879-8498 
jhko@kribb.re.kr

divisioN of Biomedical ReseaRch
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researcHers

Kwang-Hee Bae khbae@kribb.re.kr
-  Target mining and validation using proteom-

ics approaches
-  Studies on proteins involved in stem cell dif-

ferentiation and metabolic disorders

Jeong Ki min jekmin@kribb.re.kr
-  Regulation of Angiogenesis & Vascular in-

flammation, Identification and validation of 
new anti-cancer drug target, Regulation of 
stem cell differentiation 

yong Beom Shin ybshin@kribb.re.kr
-  Developing bio-analytical technologies using 

optoelectronics/biosensor-chip technology

Sang Chul Lee lesach@kribb.re.kr
-  Studies on regulation of stem cell differentia-

tion
-  Discovery and functional analysis of novel 

cellular biomarkers 

Jeong-Woong Lee jwlee@kribb.re.kr
-  Production of knock-out clone pigs
-  Functional genomics in disease model ani-

mals

Im Sik Chung cis123@kribb.re.kr
- Nano-polymer chemistry

Tai Hwan Ha taihwan@kribb.re.kr
-  Developing nanobiomaterials for biosensor 

applications
-  Syntheses of organic materials for biodevices

Jang-Seong Kim jangskim@kribb.re.kr
-  Translational research for anti-cancer drugs
-  Cancer biology (metastasis research)

Baek-Soo Han bshan@kribb.re.kr
-  Stem cell biology and neurodegenerative dis-

ease

Sang Jick Kim sjick@kribb.re.kr
-  Construction of phage displayed antibody li-

brary
-  Therapeutic protein production using mam-

malian expression systems

Won Kon Kim wkkim@kribb.re.kr
-  Regulation of adipocyte differentiation
-  Transdifferentiation of white adipocytes into 

brown adipocytes
-  Research on metabolic diseases

researcH areas

Neuroscience and neurodegenerative dis-
eases
Proteomic and animal model studies on neu-
ronal cell functions and neurodegenerative 
diseases.

Stem cell differentiation and its regulation
Discovery and functional verification of genes 
and marker proteins, which are involved in the 
differentiation of stem cells into various lin-
eages.

Stem cell-derived toxicity evaluation system
-  Establishing standardization of cellular dif-

ferentiation to specific lineages.
-  Developing technologies for stem cell-de-

rived toxicity/efficacy evaluation system.

Functional studies on key cellular proteins
-  Studies concerning the unique functions 

and mechanisms of protein tyrosine phos-
phatases with medical and industrial impor-
tance.

-  Studies on microenvironment of cancers. 

point-of care biosensors & highly sensitive 
biomaterials-based devices
-  Constructing point-of-care biosensors with 

high sensitivity.
-  Developing detection devices.

acHieVements

mining of cancer biomarkers involved in can-
cer progress and chemosensitivity 
-  Discovery of key proteins involved in tumor 

behavior and chemosensitivity.
-  Inhibition of tumor growth and metastasis. 

Research on brown adipogenesis and its reg-
ulation 
-  Roles of protein tyrosine phosphatase family 

in brown adipogenesis.
-  Regulation of brown adipogenesis by myosta-

tin.

Studies of stem cell differentiation 
-  Comparative proteomic analysis of induced 

pluripotent stem cells.
-  Acetylome analysis during adipocyte differen-

tiation of mesenchymal stem cells.

Immunosensing using biosensors
-  Graphene oxide-based immunosensing.
-  Immunosensing using a metal clad leaky 

waveguide biosensor. 

selected PuBlications

Jeong Ki min (Co-corresponding) 
Cardiovasc Res. 94(1):105-14.
Receptor activator of nuclear factor-κB ligand 
is a novel inducer of myocardial inflammation

Jeong Ki min (Co-first)
Clin Cancer Res. 18(11):3071-8.
Aberrant l1 cell adhesion molecule affects tu-
mor behavior and chemosensitivity in anaplas-
tic thyroid carcinoma

Jeong Ki min (Co-corresponding)  
Clin Cancer Res. 18(12):3270-80.
Chemokine (C-X-C motif) ligand 12 is associat-
ed with gallbladder carcinoma progression and 
is a novel independent poor prognostic factor

Jeong-Woong Lee (Co-corresponding) 
 J Biol Chem. 287(50):42269-77.
Enforced expression of roquin protein in T 
cells exacerbates the incidence and severity of 
experimental arthritis

Sang Chul Lee and Kwang-Hee Bae 
(Co-corresponding)  
J Lipid Res. 53(9):1864-76.
Acetylation of malate dehydrogenase 1 pro-
motes adipogenic differentiation via activating 
its enzymatic activity

Im Sik Chung (Co-corresponding)  
Macromolecules.  45(7):3023-31.
Poly(arylene ether)s with low refractive indi-
ces: Poly(biphenylene oxide)s with trifluorom-
ethyl pendant groups via a meta-activated nitro 
displacement Reaction

The main research goal of Research Center for Integrated Cellulomics is 
to understand the regulation network during differentiation into specific 
lineages. Our center consists of three research divisions (Differentiation 
Regulation Core, Signal Monitoring Core, Animal Model Core), which should 
ultimately enable us to control the cell differentiation. We are establishing 

intimate collaborations with many research partner groups. 

researcH  
center For  
integrated  
cellulomics

Kwang-Hee Bae / Head
T +82-42-860-4268  F +82-42-860-4149
khbae@kribb.re.kr
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Solving critical problems facing our planet and maximizing our natural resources for a sustain-
able future is an important area of activity at KRIBB. Unveiling the hidden secrets of plants, mi-
croorganisms and insects and using them to brew new technologies for biomaterials and bioen-
ergy. These are some examples of our endeavors in this applied biotechnology.

division of  
biosystems  
ReseARch

• plaNt systems eNgiNeeRiNg ReseaRch ceNteR

• iNdustRial Bio-mateRials ReseaRch ceNteR

• eNviRoNmeNtal BiotechNology ReseaRch ceNteR

Hee-mock Oh / Director
TEL +82-42-879-8100 FAX +82-42-879-8103
heemock@kribb.re.kr
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researcHers

Sang-Soo Kwak sskwak@kribb.re.kr
-  Transgenic plants such as sweetpotato and 

alfalfa with enhanced tolerance to multiple 
stresses for sustainable development on 
global marginal lands

Suk yoon Kwon sykwon@kribb.re.kr
-  Structural and functional genomics of plants, 

and transformation of crop plants for en-
hancing agricultural traits

Hyun Soon Kim hyuns@kribb.re.kr
-  Mass production of the seeds or seedling 

of useful vegetative-propagation crops and 
establishment of the optimal system (eg, 
glycosylation pattern, RNAi knockdown) for 
molecular farming

Jae Sun moon jsmoon@kribb.re.kr
-  Molecular plant-microbe interactions, devel-

opment of oligo chips for the pathogen diag-
nosis and identification of the genes involved 
in the development by virus-induced gene 
silencing

Sung Ran min srmin@kribb.re.kr
-  Development of stress resistant and func-

tional crop through nuclear and chloroplast 
transformation

Haeng-Soon Lee hslee@kribb.re.kr
-  Molecular breeding of tuber crops by meta-

bolic engineering of pigment antioxidants 

Jae Heung Jeon jeonjh@kribb.re.kr
-  Mass production of the seeds or seedling 

of useful vegetative-propagation crops, and 
establishment of the optimal system (eg, 
glycosylation pattern, RNAi knockdown) for 
molecular farming

Won Joong Jeong wonjoong@kribb.re.kr
- Algal biotechnology for biofuel and biomass

Chel-Goo Hur hurlee@kribb.re.kr
-  Bioinformatics, network biology, omics re-

search

HyeRan Kim kimhr@kribb.re.kr
-  Genomics based crop genetics, breeding and 

evolution 

Jae Cheol Jeong jcjeong@kribb.re.kr
-  Understanding of sweetpotato antioxidation 

mechanism and sweetpotato functional ge-
nomics

Hye Sun Cho hscho@kribb.re.kr
-  Functional genomics in corp and mechanism 

of protein structure regulation

Jeongyeo Lee leejy@kribb.re.kr
-  Crop nutrient molecular biology and genetics, 

and crop nutrient improvement

researcH areas

-  Plant genome structural, functional and evo-
lutionary genomics.

-  Functional genomics of plant-microbe inter-
actions.

-  Metabolic engineering of pigment antioxi-
dants in transgenic plants. 

-  Development of an environmentally-friendly 
binary vector system.

-  Signal transduction network of plant cell 
death.

- CyanoCrop using cyanobacterial genes.
- Post-translational mechanism under stress.

acHieVements

International collaboration on the analysis of 
the Solanaceae genome
Launched in 2004, this ten-year project in-
volves twenty nations, ten of which are partici-
pating in the primary operations to decode the 
genomic sequence. Korea is responsible for 
the 2nd chromosome, which consists of 12% of 
the entire genome.

Development of transgenic sweetpotato with 
enhanced pigment antioxidants 
Transgenic sweetpotatos calli with high 
yields of ß-carotene by down-regulation of 
ß-carotene hydroxylase (CHY-ß) or lycopene ε
-cyclase (LCY-ε) were successfully generated 
and characterized. Transgenic sweetpotato 
plants to produce both anthocyanin and caro-
tenoids in one storage tubers were generated 
by introducing IbOrange gene responsible for 
carotenoid accumulation into purple-fleshed 
sweetpotato.

Development of platform technology for re-
search on functional genomics
Virus-induced gene silencing technology, de-
veloped for the large-scale screening of genes 
is currently being used in the screening of 
many types of Solanaceae plants including Nic-
otiana benthamiana, peppers, and tomatoes. 

Development of transplastomic technology 
We have succeeded in developing transforma-
tion technology for foreign gene expression 
in plastids. These genes can only be inher-
ited from the maternal line, which cannot be 
spread through pollen, thereby ensuring a low 
environmental risk.

Development of an edible plant-derived vac-
cine for Alzheimer's disease
Antigens for mutant b-amyloid proteins, which 
are known to be a cause of Alzheimer's dis-
ease, were overexpressed in potatoes as an 
edible vaccine. We have developed the trans-
genic potato, and have confirmed through 
experiments with mice that the potato vaccine 
does produce specific antibodies for b-amy-
loids.

Development of genomics assisted breeding 
tools
We have embarked on an ambitious genomics 

program entitled the 'Cabbage genomics as-
sisted breeding support project'. The long-term 
objective of the project is to create a genome-
level closed breeding system for the Brassica 
oleracea that can be used as a research plat-
form to study evolution, development, genome 
organization, polyploidy, domestication, gene 
regulatory networks and crop improvement.

Development of algal biotechnology
We have developing algal biotechnology using 
Chlamydomonas, Chlorella, and Porphyra. Our 
goals are (1) understanding of algal genome 
using NGS and functional genomics and (2) ge-
netic engineering for basic and applied biology 
in algae.

Development of stress tolerant crop 
Immunophilins (IMMs) contain a peptidyl prolyl 
isomerase (PPIase) domain, which catalyze 
a rate-limiting step in protein-folding by cis/
trans isomerization of proline imidic peptide 
bonds. We have identified and classified rice 
IMMs (29 FKBPs and 27 CYPs) firstly. 

selected PuBlications

Won Joong Jeong (Corresponding) 
Bioresour Technol.  125:340-3.
A new Arctic Chlorella  species for biodiesel 
production

Sang-Soo Kwak (Corresponding)
PLoS One. 7(12):e51502.
Stable internal reference genes for the nor-
malization of real-time PCR in different sweet-
potato cultivars subjected to abiotic stress 
conditions

Suk yoon Kwon (Co-corresponding)
BMC Genomics.  13:657.
Small RNA and transcriptome deep sequenc-
ing proffers insight into floral gene regulation 
in Rosa cultivars

Won Joong Jeong (Co-first)
Mar Biotechnol. 14(3):332-42.
Heat shock protein gene family of the Porphyra 
seriata and enhancement of heat stress toler-
ance by PsHSP70 in Chlamydomonas

Sang-Soo Kwak (Corresponding) 
Phytochemistry  74:69-78.
Down-regulation of ß-carotene hydroxylase 
increases ß-carotene and total carotenoids 
enhancing salt stress tolerance in transgenic 
cultured cells of sweetpotato

Jang Ryol Liu (Corresponding)
Plant Cell Tiss Org Cult. 108(2):303-13.
Metabolic evaluation of cellular differentiation 
of tobacco leaf explants in response to plant 
growth regulators in tissue cultures using 1H 
NMR spectroscopy and multivariate analysis

Jae Sun moon (Co-corresponding)
Virus Res. 163(1):363-7.
Biological and molecular characterization of 
Soybean yellow common mosaic virus, a new 
species in the genus Sobemovirus

We focus on the development of platform technologies for the use in plant science and the improvement of in-
dustrially important crop plants. These include identifying functionally important genes as well as establishing a 
novel transformation system and new transgenic plants with useful traits. We are currently expanding our genom-
ics platform technology for improving useful crops and developing breeding tools. In addition, we are generating 
industrial transgenic plants with enhanced tolerance to environmental stresses for sustainable development on 
global marginal lands.

Plant systems  
engineering 
researcH center

Sang-Soo Kwak / Head
T +82-42-860-4432 +82-42-860-4608 
sskwak@kribb.re.kr

DIVISION Of BIOSYSTEMS RESEARCh
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industrial  
Bio-materials  
researcH center

Kwang-Hee Son / Head
T +82-42-860-4553 F +82-42-861-2675  
sonkh@kribb.re.kr

DIVISION Of BIOSYSTEMS RESEARCh
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Based on bio-diversity of insects, microorganisms, plants and marine or-
ganisms, our group is trying to figure out and build-up new platform tech-
nologies that can make new biomaterials, diverse enzymes(including feed 
enzymes and saccharification enzymes), functional foods, nutraceuticals and 
biopesticides. 

›  New industrial enzymes from insects and related microflora
› Nutraceuticals and functional foods for metabolic disorders and liver 

diseases
› Bio-pesticide ingredients from natural sources
›  Business plan and bio-plant know-how in biodiversity field

researcHers

Kwang-Hee Son sonkh@kribb.re.kr
- Microbial Biotechnology
-  Bio-diversity based enzymes for industrial 

uses
-  Microbial natural products for pharmaceuti-

cal uses

Tae-Sook Jeong tsjeong@kribb.re.kr
-  Screening, in vivo efficacy test, and mecha-

nism study of bioactive materials for preven-
tion and treatment of metabolic syndrome 
(including obesity, diabetes, hyperlipidemia, 
and atherosclerosis) and using them for the 
development of functional foods and nutra-
ceuticals 

Ho-yong park hypark@kribb.re.kr
-  Highly active enzymes and bio-materials 

from invertebrates & microbes for industrial 
application

-  Development of bio-insecticides for the con-
trol of agricultural insects by insect patho-
gens 

Hyun-Woo Oh hwoh@kribb.re.kr
-  Search and development of bio-materials 

for agriculture including biological control 
agents, insecticides and insect repellents 
from natural resources

-  Provide imaging and analytical services, in-
cluding scanning and transmission EM for 
bio-research 

Do young Kim kdy119@kribb.re.kr
-  Development of industrially valuable biocata-

lysts, bioactive compounds, and biopolyesters
-  Metagenomic analysis of the invertebrate gut 

microbiome

researcH areas

Development of bio-materials based on biodi-
versity and FT (fusion technology)
-  Unique enzymes from insect and related 

(symbiotic for example) microorgnaisms. 
-  Bio-catalysts to resolve bio-recalcitrance of 

biomass.
-  Environment-friendly bio-pesticides using 

entomopathogenic microorganisms.

Development of anti-virus drugs to cure virus 
originated hepatitis B
Isolation of 3 new materials from plant natural 
products in Korea (Alleviate drug resistance 
caused by mutation).

Development of platform technology for met-
abolic disease control
-  Study of drug mechanism and target identifi-

cation.
-  Development of nutraceuticals or lead com-

pound from plat and edible sources.

Development of antibiotic biomaterials from 
natural sources
-  Search for the inhibitors of type III secretion 

system in plant-pathogenic G(-) bacteria.
-  Screening of antifungals for plant pathogenic 

fungi.

acHieVements

protein degrading enzyme, Arazyme
From the gut-bacteria pool of Korean black-
widow spider, salt tolerant and cold toler-
ant enzyme, Arazyme was developed. Core 
technology with the protein producing strain 
were transferred to bio-special company and 
resulted in various industrial materials, bio-
cosmetics and feed enzymes.

selected PuBlications

Kwang-Hee Son and Ho-yong park 
(Co-corresponding) 
Bioresour Technol.  107:25-32.
Novel modular endo-β-1,4-xylanase with trans-
glycosylation activity from Cellulosimicrobium 
sp. strain HY-13 that is homologous to invert-
ing GH family 6 enzymes

Hyun-Woo Oh (Corresponding)
J. Bacteriology.  194:6648.
Draft genome sequence of the novel enteric 
bacterium Galloisinimonasintestini B14T KCTC 
32180, isolated from the gut of a Galloisiana 
species (notoptera: Grylloblattidae) fossil in-
sect



researcHers

Hee-Sik Kim hkim@kribb.re.kr
-  Microalgal biomass production / Molecular 

analysis of microbial diversity and functions 
in phycosphere and contaminated environ-
ments

Hee-mock Oh heemock@kribb.re.kr
-  Ecophysiological study of microalgae and 

biological CO2-fixation using microalgae/ Mi-
croalgae Culture Collection at KCTC (Korean 
Collection for Type Cultures)

Stephen Beungtae Ryu sbryu@kribb.re.kr
-  Enhancement of multi-resistances of plants 

using natural lipids and plant green biotech-
nology on natural rubber

Chi-yong Ahn cyahn@kribb.re.kr
-  Ecophysiology, ecogenomics and ecoinfor-

matics of microalgae and cyanobacterial 
bloom

-  Optimization of mass cultivation of microal-
gae, using wastewater

Hyung Gwan Lee trustin@kribb.re.kr
-  Microbial taxonomy and genetic engineering 

of microalgae for enhanced lipid production 
and growth

researcH areas

microalgae research
Using diverse microalgae in carbon dioxide 
sequestration and production of microalgal 
biomass for biofuel and biorefinery. 

microbial community research
Development of functional microbial commu-
nities for bioremediation of contaminated soil 
and analysis of their microbial diversity and 
functions.

Biomaterials research
Discovery and mode-of-action studies of new 
bioactive substances from microorganisms 
and plants/Engineering and combination of 
secondary metabolite biosynthetic elements 
from different bacteria to generate novel prod-
ucts.

 

acHieVements

Increased lipid productivity in microalgae for 
biofuel production
Domestic microalgae strains were collected 
from Korean freshwaters and screened for 
high lipid production. Diverse molecular tech-
niques have been applied to increase lipid 
productivity by manipulating lipid production 
pathways. To find out optimal cultivation sys-
tem, a lot of strains, environmental conditions, 
and culturing methods are being compared.

Development of functional microbial commu-
nities for bioremediation
The functional microbial communities (FMCs), 
capable of highly dechlorinating PCE/TCE, 
were obtained from contaminated sediments. 
We analyzed the bacterial structure of the FMC 
and their dynamics during dechlorination of 
PCE/TCE. 

New bioactive metabolites from microorgan-
isms
Microorganisms, including microalgae and cy-
anobacteria, are rich in secondary metabolites 
with diverse chemical structures and various 
biological functions. New inhibitors of bacte-
rial fatty acid synthase (FabI, K, G) and peptide 
deformylase were found in microorganisms for 
the first time in this study and have potential 
for new antibacterials.

Environmentally safe natural bioactive sub-
stances from plants
Bioactive lipid compounds that enhance multi-
resistances in plants to abiotic and biotic 
stresses were found and are being applied to 
agricultural fields.

selected PuBlications

Hee-mock Oh (Corresponding) 
Bioresour Technol.  114:478-83.
Effective screening of Scenedesmus sp. from 
environmental microalgae communities using 
optimal sonication conditions predicted by sta-
tistical parameters of fluorescence-activated 
cell sorting

Stephen Beungtae Ryu (Corresponding) 
 Indust Crop Prod.  40(1):219-24.
Laticifer tissue-specific activation of the Hevea 
SRPP  promoter in Taraxacum brevicornicu-
latum and its regulation by light, tapping and 
cold stress 

Chi-yong Ahn and Hee-mock Oh
(Co-corresponding) 
Int J Syst Evol Microbiol. 62(Pt 12):2878-82.
Kaistia defluvii  sp. nov., isolated from river 
sediment

Hee-mock Oh (Corresponding)  
J Appl Phycol. 24(4):743-50.
Increasing γ-linolenic acid content in Spirulina 
platensis  using fatty acid supplement and 
light-dark illumination

Hee-Sik Kim (Corresponding)
PLoS One.  7(5):e37770.
Simple, rapid and cost-effective method for 
high quality nucleic acids extraction from dif-
ferent strains of Botryococcus braunii

We aim to develop industrial platform technologies using high-tech ecogenomics and biological resources in re-
sponse to three United Nations Environmental Conventions on Biodiversity, Climate Change, and Combating De-
sertification. To achieve these goals, we focus on the development of integrated fusion technologies combined with 
plant science, microbial science (including microalgae), and environmentally-friendly materials science. In addi-
tion, we are operating the Korea-China Biotechnology Joint Research Center to Combat Desertification.

enVironmental 
BiotecHnology 
researcH center

Hee-Sik Kim / Head
T +82-42-860-4326 F +82-42-879-8103 
hkim@kribb.re.kr
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As a national supporting system for biotechnology, the Korea Biological Resource Center (KBRC) 
has been strengthening to manage biological resources and information, and providing the ba-
sis of research support. Also, it has helped to foster the bioindustry for providing biological re-
sources to research institutes, academia and industries.

division of  
biologicAl  
infRAstRuctuRe

• micRoBial ResouRce ceNteR

• laBoRatoRy aNimal ResouRce ceNteR

• iNteRNatioNal Biological mateRial ReseaRch ceNteR

• humaN deRived mateRial ceNteR

• KoRea NatioNal pRimate ReseaRch ceNteR

• Bio-evaluatioN ceNteR

• BiotechNology pRocess eNgiNeeRiNg ceNteR

Jang Ryol Liu / Director
TEL +82-42-860-4400 FAX +82-42-860-4608
jrliu@kribb.re.kr
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researcHers

Kyung Sook Bae ksbae@kribb.re.kr
-  Management of KCTC
- Curator for actinobacterial resources

Jung-Sook Lee jslee@kribb.re.kr
- Microbial taxonomy and ecology
- Management of bacteria

Byoung-Chan Kim bckim@kribb.re.kr
-  Curator for archaea, extremophiles, and 

gram-positive bacterial resources

Chang-Jin Kim chanjin@kribb.re.kr
-  Microbial diversity and biocontrol agents

Kyung mo Kim kmkim@kribb.re.kr
-  Curator of filamentous fungi resources
-  Genome evolution, metagenomics, microbial 

ecology

Song-Gun Kim sgkim@kribb.re.kr
-  Curator for gram negative bacterial resourc-

es

Suk Weon Kim kimsw@kribb.re.kr
-  Curator for plant cell lines

Doo-Sang park dspark@kribb.re.kr
-  Curator for animal cell lines and patent re-

sources

Kee-Sun Shin ksshin@kribb.re.kr
-  Curator for yeast resources

Kang Hyun Lee khlee@kribb.re.kr
-  Technician for filamentous fungi and yeast 

resources

Keun Chul Lee kclee@kribb.re.kr
-  Technician for gram-negative bacterial re-

sources

yong Jae Lee tmx@kribb.re.kr
-  Technician for microbial resources informa-

tion

min Ok Jun ksmino@kribb.re.kr
-  Technician for animal cell lines and patent 

resources

Dong Jin park dongjin@kribb.re.kr
-  Technician for actinobacteria, screening of 

functional compounds

In Soon park ispark@kribb.re.kr
-  Technician for anaerobic bacterial resources

moon Soo Rhee msrhee@kribb.re.kr
-  Technician for archaea, extremophiles, and 

gram-positive bacterial resources

researcH areas

Curation and management of microbial re-
sources
-  Collection and preservation of core microbial 

resources for research activities. 
-  Distribution of biological resources to aca-

demia, research institutes and industries.

Development of core technologies for valu-
able microbial resources
Development of platform technologies for the 
management, preservation and taxonomy of 
useful microbial resources.

Construction of an information network and 
support of various services related to micro-
bial resources
-  Construction of local and global networks for 

microbial resources.
-  Support of the related information, provision 

of workshops, conferences and  consulta-
tions.

acHieVements

Collection, preservation and distribution of 
microbial resources
KCTC is ranked as third place in the world for 
acquiring 2,056 strains, including bacteria, 
actinobacteria, yeasts, filamentous fungi, an-
aerobes, archaea, animal and plant cell lines, 
microalgae and patent strains. Also, KCTC pre-
served 83,601 cases for long-term preserva-
tion and distributed 5,256 strains to academia, 
industries, and researchers.

Research activities
KCTC has published 32 papers related to bio-
logical resources, described 25 new species, 
and registered 6 patents of which included an 
international patent. Recently, novel knock-in 
overexpression system for G. sulfurreducens 
was developed and now KCTC is constructing 
novel Geobacter mutant bank. The developed 
technology will assist research to expand the 
new microbial resources of the model organ-
isms. In addition, The several new species 
of Methanobrevibacter from the rumen of a 
Korean native cattle (Hanwoo) were isolated, 
which is the first example for isolation of pure 
methanogens in Korea. The new isolates con-
tributed the molecular mechanisms for bio-
control of methane emission from ruminants 
to be available for investigation. 

Construction of an information network and 
support of various services
KCTC has constructed local and global net-
works of Microbial Resource Centers. National 
and international databases were connected 
through KCTC's main services that provides 
microbial resource information to public. KCTC 
held four workshops, two conferences, and 
offered consulation and technical support for 
7,053 cases this year.

selected PuBlications

Jung-Sook Lee (Corresponding) 
Syst Appl Microbiol.  35(5):291-6.
Nakamurella panacisegetis  sp. nov. and pro-
posal for reclassification of Humicoccus flavi-
dus Yoon et al ., 2007 and Saxeibacter lacteus 
Lee et al., 2008 as Nakamurella flavida comb. 
nov. and Nakamurella lactea comb. nov.

Kyung mo Kim (First)  
BMC Evol Biol.  12:13.
The evolutionary history of protein fold fami-
lies and proteomes confirms that the archaeal 
ancestor is more ancient than the ancestors of 
other superkingdoms

Kyung mo Kim (Co-first)  
Structure.  20(1):67-76.
Protein domain structure uncovers the origin 
of aerobic metabolism and the rise of planetary 
oxygen

Song-Gun Kim (Co-corresponding)  
Appl Microbiol Biotechnol.  94(3):673-82.
Characterization of a novel ginsenoside-hy-
drolyzing α-L-arabinofuranosidase, AbfA, from 
Rhodanobacter ginsenosidimutans Gsoil 3054T

divisioN of Biological iNfRastRuctuRe

As part of the national bio-infrastructure for biological resources, Microbial 
Resource Center, known as Korean Collection for Type Cultures (KCTC), are 
a biotechnology think-tank in which performs bio R&D. The main goal of the 
KCTC  is to collect, preserve and distribute microbial resources.

microBial 
resource center

Kyung Sook Bae / Head
T +82-42-860-4600 F +82-42-860-4677 
ksbae@kribb.re.kr
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researcHers

Hyoung-Chin Kim hckim@kribb.re.kr
-  Experimental Animal Medicine Toxicology 

Health Safety of LMO

Chul-Ho Lee chullee@kribb.re.kr
-  Development and functional validation of ani-

mal models for human diseases
-  Genetic quality control of laboratory animals

Ki-Hoan Nam namk@kribb.re.kr
-  Laboratory Animal Science/Immunology
-  Reproductive engineering/Phenotyping of 

mutant mice

Won-Kee yoon wkyoon@kribb.re.kr
-  Veterinary Pathology
-  Genetic monitoring of laboratory animals 

Health Safety of LMO

young-Suk Won yswon@kribb.re.kr
-  Bacteriology
-  Health monitoring of laboratory animals

Jung Hwan Hwang coccs99@kribb.re.kr
-  Development of genetically altered laboratory 

animal models
-  Phenotyping of functional genes associated 

with metabolic diseases

Kyoung-Shim Kim kskim@kribb.re.kr
-  Development and phenotyping of animal 

models for brain-neurological diseases
-  Discovery of bioactive materials for human 

brain-neurological diseases

yong-Hoon Kim milknut@kribb.re.kr
-  Supports for veterinary care and histopatho-

logical analysis
-  Microbiological quality control of laboratory 

animals

researcH areas

Laboratory animal resources center
-  Collection, maintenance, and allocation of 

laboratory animal resources.
-  Breeding and distribution of laboratory ani-

mal resources to research communities.
-  Permanent preservation of laboratory animal 

resources as frozen resources.
-  Establishment of a laboratory animal data-

base.
-  Quality control of laboratory animals.
-  Phenotyping of mutant mice.
-  Development of animal models for human 

diseases.
-  Research supports for animal experiments.
-  Functional validation of the genes associated 

with human diseases.
-  Training of laboratory animal techniques.

acHieVements

A highly representative and the largest Ko-
rean laboratory animal resource bank
-  Deposits of laboratory animal resources: 465 

strains
-  Distribution of laboratory animal resources: 

6,252 animals

Quality control center for laboratory animals
-  Health monitoring: 2,840 animals
-  Mouse genotyping: 4,446 animals
-  Animal clearing: 41 strains

Training in laboratory animal techniques
The 35th Laboratory Animal Workshop was 
held on November 20-21, 2012.

International cooperation with ICLASand Am-
mRA
-  ICLAS: International Council for Laboratory 

Animal Science.
-  AMMRA: Asian Mouse Mutagenesis Resource 

Association.
-  AMPC: Asia Mouse Phenotyping Consortium.
-  IMPC: International Mouse Phenotyping Con-

sortium.

Supports for animal experiments
-  IACUC-approved animal experiments: 90 

cases
-  Pathological experiment: 37 cases
-  Hematological and biochemical analyses: 73 

cases
-  Education service associated with animal 

ethics and appropriate animal experiments 
for animal experimenters : 4 times

selected PuBlications

Chul-Ho Lee (Co-corresponding) 
Diabetes.  61(10):2484-94.
Metformin inhibits growth hormone-mediated 
hepatic PDK4 gene expression through induc-
tion of orphan nuclear receptor small het-
erodimer partner

Chul-Ho Lee (Co-corresponding)
Diabetologia. 55(5):1482-94.
Metformin ameliorates IL-6-induced hepatic 
insulin resistance via induction of orphan 
nuclear receptor small heterodimer partner 
(SHP) in mouse models

Chul-Ho Lee (Corresponding)
Free Radic Biol Med.  52(5):880-8.
Prevention of salt-induced renal injury by ac-
tivation of NAD(P)H:quinone oxidoreductase 1, 
associated with NADPH oxidase

Hyoung-Chin Kim (Corresponding)
Gut. 61(1):53-63.
Vitamin D₃ upregulated protein 1 deficiency 
promotes N-methyl-N-nitrosourea and Helico-
bacter pylori-induced gastric carcinogenesis in 
mice

Chul-Ho Lee (Co-corresponding)
J Biol Chem. 287(45):38041-9.
Activation of cannabinoid receptor type 1 (Cb1r) 
disrupts hepatic insulin receptor signaling via 
cyclic AMP-response element-binding protein 
H (Crebh)-mediated induction of Lipin1 gene

The goal of our center is to establish a national infrastructures for laboratory 
animal resources and intramural service core for animal experimentations. 
For these purposes, we are collecting mouse resources, developing tech-
nologies, generating animal models for human diseases, and providing ser-
vices for researchers in biomedical research fields. We have been collecting, 

preserving and distributing laboratory animal resources since 1984. We 
are developing technologies for the quality control of the laboratory ani-

mals, generating genetically engineered mice (GEM) and perform in 
vivo validation of genes associated with human diseases. Recently we 
have started international cooperation on development of GEM and 
it’s primary phenotyping to complete mammalian functional genome 

encyclopedia.

laBoratory  
animal 
resource center

Hyoung-Chin Kim / Head
T +82-43-240-6560 F +82-43-240-6569 
hckim@kribb.re.kr
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researcHers

Joongku Lee joongku@kribb.re.kr
- Plant taxonomy
- Biodiversity

Sangwoo Lee ethnolee@kribb.re.kr
- Ethnobotany
- Biodiversity

Sangho Choi decoy0@kribb.re.kr
- Biodiversity

Jin Hyub paik jpaik@kribb.re.kr
- Plant taxonomy
- Biodiversity

Soo yong Kim soodole@kribb.re.kr
- Plant molecular Biology

Sang Hong park parksh@kribb.re.kr 
- Plant taxonomy
- Biodiversity

Sangmi Eum eomsm@kribb.re.kr
- Plant taxonomy
- Biodiversity

researcH areas

-  Operation and management of four collab-
orative biological material research centers 
for collection and preparation of biological 
materials worldwide.

-  Establishment and operation of a compre-
hensive system and database to manage 
biological materials and related traditional 
medicinal knowledge procured from four 
regional centers and their neighboring coun-
tries.

-  Establishment and operation of a supply sys-
tem for efficiently providing biological mate-
rials to leading research groups within scope 
of the assigned project.

-  Development of new natural drugs, nutra-
ceuticals and other commercially important 
natural products.

acHieVements

Establishment of the International Biological 
material Research Center
Center organization has been completed. 
Equipment and facilities have been set up: 
highly-sensitive equipment (LC/MS and elec-
tric microscopes) and an expanded herbarium 
(storage capacity over 100,000 voucher speci-
mens). In addition, nearly 400,000 plant ex-
tracts have been distributed to date.

procurement of Foreign Biological materials 
from China and the neighboring countries
-  Establishment of the Korea-China Biologi-

cal Material Research Center in Kumming,   
China.

-  Personnel (1 expert from Korea) and re-
search equipment set up.

Central and South America
-  Establishment of the Korea-Costa Rica Bio-

logical Material Research Center in Santo 
Domingo de Heredia, Costa Rica.

-  Personnel (1 expert from Korea) and re-
search equipment set up.

South-East Asia
-  Establishment of the Korea-Indonesia Biolog-

ical Material Research Center in Tangerang, 
Indonesia.

-  Personnel (1 expert from Korea) and re-
search equipment set up.

Indochina peninsula
-  Establishment of the Korea-Vietnam Biologi-

cal Material Research Center in Hanoi, Viet-
nam (2012, December).

selected PuBlications

Joongku Lee (Corresponding)
Annales Botanici Fennici 49(5) :369-376.
Dillenia tetrapetala (Dilleniaceae), a new spe-
cies from HonBa Nature Reserve, Vietnam

Joongku Lee (Corresponding) 
Korean Journal of Plant Taxonomy 42(3) 222-
246.
Floristic diversity assessment and vegetation 
analysis of Upper Siang district of eastern Hi-
malaya in North East India

Joongku Lee (Corresponding) 
Taiwania 57(2) 225-228.
Dendrobium multilineatum Kerr (Orchidaceae):  
A new distributional record for Vietnam

Joongku Lee (Corresponding)
Genet. Mol. Res. 11 (4): 4370-4382.
Phylogeny and systematics of Indian Polygo-
num sensu lato in the subfamily Polygonoideae 
based on ITS sequences of nuclear ribosomal 
DNA

We are aiming at procuring biological materials from four overseas regional 
centers and their neighboring countries through legal routes within the 
scope of international collaborative research projects. Our mission is to pro-
vide researchers with a variety of materials, including indigenous medicinal 
knowledge and also to establish the nation’s core infrastructure for develop-

ing new natural drugs and nutraceuticals, along with other commercially 
important natural products.international  

Biological  
material 
researcH center 

Joongku Lee / Head
T +82-42-860-4284 F +82-42-860-4309
joongku@kribb.re.kr
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researcHers

Nam-Soon Kim nskim37@kribb.re.kr
-  Identification and functional study of thera-

peutic novel targets related to cancers and 
large-scale collection of full-length human 
cDNAs

Hong-Seog park hspark@kribb.re.kr
-  Comparative analysis of genome structure 

between human and other organism using 
bioinformatic tools

young Joo Kim yjkim8@kribb.re.kr
-  Bioinformatics: Disease associated protein 

network analysis by systems biology

Sang-Haeng Choi shchoi@kribb.re.kr
-  Comparative analysis of genome, Sequencing 

service, Construction and Storage of genomic 
DNA/RNA library

Dae-Soo Kim kds2465@kribb.re.kr
-  Bioinformatic: Discovery and characteriza-

tion of fusion genes and integrative analysis 
of genomes by next generation sequencing 
platform

Kun Hyang park kunhyang@kribb.re.kr
- NGS sequencing

researcH areas

Curator of microbial resources
-  Collection and preservation of core microbial 

resources for research activities. 
-  Distribution of biological resources to aca-

demia, research institutes and industries.

Development of core technologies for valu-
able microbial resources
Developing platform technologies for the man-
agement, preservation and taxonomy of useful 
microbial resources.

Construction of an information network and 
support of various services related with mi-
crobial resources
-  Construction of local and global networks for 

microbial resources.
-  Support the related information and providing 

workshops, conferences, consultations, etc. 

acHieVements

major chimpanzee specific structural changes 
in sperm development-associated genes
A comprehensive analysis of transcriptional 
structures of chimpanzee sperm development-
associated genes is of significant interest for 
deeply understanding sperm development and 
male reproductive process. 
In this study, we sequenced 7,680 clones from 
a chimpanzee testis full-length cDNA library 
and obtained 1,933 nonredundant high-quality 
full-length cDNA sequences. 
Comparative analysis between human and 
chimpanzee showed that 78 sperm develop-
ment associated genes, most of which were 
yet uncharacterized, had undergone severe 
structural changes (mutations at the start/stop 
codons, INDELs, alternative splicing variations 
and fusion forms) on genomic and transcript 
levels throughout chimpanzee evolution. 
Specifically, among the 78 sperm develop-
ment-associated genes, 39 including ODF2, 
UBC, and CD59 showed markedly chimpanzee-
specific structural changes. 
Through dN/dS analysis, we found that 56 tran-
scripts (including seven sperm development-
associated genes) had values of greater than 
one when comparing human and chimpanzee 
DNA sequences, whereas the values were less 
than one when comparing humans and orang-
utans. 
Gene ontology annotation and expression pro-
filing showed that the chimpanzee testis tran-
scriptome was enriched with genes that are 
associated with chimpanzee male germ cell 
development. 
Taken together, our study provides the first 
comprehensive molecular evidence that many 
chimpanzee sperm development-associated 
genes had experienced severe structural 
changes over the course of evolution on ge-
nomic and transcript levels.

Draft genome sequencing and construction of 
portal DB for Kimchi 
Kimchi is any one of numerous traditional Ko-
rean pickled dishes made of vegetables with 
varied seasonings. We constructed web site 
that will introduce all about Kimchi. Have been 
consisted of page that supply history and kind 
introduction of Kimchi, sequencing status as-
sociated microbial organism, Blast search, 
Pubmed search, Genome browser, annotation 
report etc in the Web site. 
This is KIMI, provide all the genetic information 
about kimchi related bacteria and Looking for 
new genetic resources and service microbial 
genetic information. Currently about 16 bac-
teria species related kimchi have been com-
pleted genome sequencing and published in 
the journal of bacteriolgy.

Developmental Transcriptomic Features of 
the Carcinogenic Liver Fluke, Clonorchis sin-
ensis
In this study, we generated gene expression 
profiles of three developmental stages of C. 
sinensis by analyzing expressed sequence tags 
(ESTs). Complementary DNA libraries were 
constructed from the adult, metacercaria, and 
egg developmental stages of C. sinensis. 
A total of 52,745 ESTs were generated and as-
sembled into 12,830 C. sinensis  assembled 
EST sequences, and then these assemblies 
were further categorized into groups accord-
ing to biological functions and developmental 
stages. 
Most of the genes that were differentially ex-
pressed in the different stages were consis-
tent with the biological and physical features 
of the particular developmental stage; high 
energy metabolism, motility and reproduction 
genes were differentially expressed in adults, 
minimal metabolism and final host adaptation 
genes were differentially expressed in meta-
cercariae, and embryonic genes were differen-
tially expressed in eggs. 
The higher expression of glucose transport-
ers, proteases, and antioxidant enzymes in the 
adults accounts for active uptake of nutrients 
and defense against host immune attacks. 
The types of ion channels present in C. sinen-
sis are consistent with its parasitic nature and 
phylogenetic placement in the tree of life. 
We anticipate that the transcriptomic informa-
tion on essential regulators of development, 
bile chemotaxis, and physico-metabolic path-
ways in C. sinensis that presented in this study 
will guide further studies to identify novel drug 
targets and diagnostic antigens.

selected PuBlications

Hong-Seog park (Corresponding)
DNA Res. 19(3):275-87.
Genome analysis of the domestic dog (Korean 
Jindo) by massively parallel sequencing

Hong-Seog park (Corresponding)
Funct Integr Genomics. 12(1):45-61.
Novel mechanism of conjoined gene formation 
in the human genome

Hong-Seog park (Corresponding)
Genomics. 100(1):14-7.
CACG: a database for comparative analysis of 
conjoined genes

Our goal is to understand the biological phenomena of life through genomic 
science, which is a systematic and comprehensive technology of the genom-
es of various organisms. The Genome Resource Center (GRC) established a 
solid platform for genomic sciences, and archived many world-leading re-
search products through international cooperation.

We are actively collaborating with many academic and industry research 
groups to contribute to genome technology advancement in Korea.

Human deriVed 
material center 

Nam-Soon Kim / Head
T +82-42-879-8112 F +82-42-879-8119 
nskim37@kribb.re.kr
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researcHers

Kyu-Tae Chang changkt@kribb.re.kr
-  Developing cell and tissue resources derived 

from nonhuman primates and conducting re-
search for their applications

-  Developing new breeder miniature pigs for 
research and development of bio-organs

Sang-Rae Lee srlee@kribb.re.kr
-  Maintaining quality standards of primate re-

sources by SPF health monitoring
-  Development of neuronal disease models 

(Stroke, Dementia, Parkinson's disease) with 
non-human primates

Jae-Won Huh huhjw@kribb.re.kr
-  Human and non-human primate comparative 

genomics
-  Primate molecular genetics & Primatology 
-  Identification and molecular characterization 

of primate genes

Sun-Uk Kim sunuk@kribb.re.kr
-  Developmental biotechnology and bio-regen-

erative medicine in non-human primates and 
mini-pigs 

Ji-Su Kim kimjs@kribb.re.kr
-  Transgenic animal model in Xenotransplan-

tation research and support
-  Molecular studies and technology on ealry 

embryo development
-  Developmental biotechnology study on non-

human primate and mini-pig

researcH areas

Acquisition, propagation and distribution of 
specific pathogen free (SpF) primate resourc-
es
Acquiring and distributing SPF primate re-
sources to industrial, academic and research 
institutions.

Standardization in handling of and regulating 
lab requirements for primate research
-  Maintaining quality standards of primate re-

sources by monitoring bacteria, viruses and 
other general health parameters.

-  Establishing a standard operating procedure 
(SOP) by providing guidelines for the breeding 
and management of primate resources at the 
international level.

Xenotransplantation research
Transplanting organs (e.g. pancreatic islet, 
heart) from transgenic germ-free pigs into SPF 
primates and analyzing the efficacy and safety 
of the organs transplanted.

Regenerative medical research and applica-
tions
Using primate disease models in cell therapy 
and gene therapy research, and evaluating 
their efficacy and safety for the treatment of 
incurable diseases.

preclinical efficacy assessments of newly-
developed drug candidates
Applying various biodrugs and biomaterials to 
SPF primates to evaluate efficacy.

Evaluation of immunogenicity and safety of 
vaccine candidates
Testing and assessing the immunogenicity, 
efficacy and safety of AIDS and various other 
vaccines.

Development of disease models
-  Constructing disease models for incurable 

primate diseases, which have metabolic path-
ways most similar to man, and thus develop-
ing new drugs and applications for organ and 
regenerative research.

-  Developmental biotechnologies and applica-
tions.

-  Establishing cell resources, including embry-
onic stem cells and a variety of tissue cells, 
and applying them to cell therapies, nuclear 
transfers, and the study of molecular mecha-
nisms.

molecular identification and characterization 
of non-human primate genes
Investigation of molecular mechanisms of gain 
and loss of genes in various primates.

Collaboration and support for nationwide 
non-institutional research involving primates
Providing specialized technologies and infor-
mation about primate care and facilities to 
other researchers, and conducting collabora-
tive research for the development of related 
technologies.

acHieVements

procurement of SpF primate resources, 
maintenance and breeding of healthy SpF ani-
mals, and preclinical evaluation of biomedical 
technologies
The NPRC currently houses six types of SPF 
primates: rhesus monkeys, cynomolgus 
monkeys, African green monkeys, Japanese 
monkeys, squirrel monkeys and common 
marmosets - a total of 309 animals. And NPRC 
produced two IVF newborns.

Transfer of primate-related resources and 
techniques to national partners of industrial, 
academic and research institutions
The NPRC shares its primate-related expertise 
with researchers nationwide, in fields such as 
neuroscience, pharmacokinetics, etc. We pro-
vide services for the upkeep of SPF primates, 
including microbiological monitoring, quar-
antine and maintenance workshops, and train 
the personnel (e.g. veterinarians and breeders) 
who work with primates.

Establishment of disease model using pri-
mates
Establishment of production technology of IVF 
newborns and stem cell lines (13 case) and 
primary somatic cell line (3 case) for the pro-
duction of transgenic and nuclear transferred 
primates. Establishment of primate brain dis-
ease model (Stroke and Alzeheimer's disease) 
and development of MRI-evaluation system.

Collaboration with national and international 
research teams
We conducted collaborative studies in vari-
ous fields, including xenotransplantation and 
the pharmacokinetic evaluation of therapeutic 
drugs against aplastic anemia. We are current-
ly collaborating with world-renown research-
ers in embryo implantation and development. 
We are also working with domestic companies 
for the development of mini-pigs useful in or-
gan xenotransplantation.

selected PuBlications

Sun-Uk Kim and Kyu-Tae Chang 
(Co-corresponding)
Biol Reprod.  87(1):8, 1-11.
Induction of autophagy promotes preattach-
ment development of bovine embryos by re-
ducing endoplasmic reticulum stress

Kyu-Tae Chang (Corresponding)
BMC Genomics. 13:163.
Large-scale transcriptome sequencing and 
gene analyses in the crab-eating macaque 
(Macaca fascicularis) for biomedical research

Kyu-Tae Chang (Co-corresponding)
J Pineal Res.  52(1):107-19.
Beneficial effects of endogenous and exog-
enous melatonin on neural reconstruction and 
functional recovery in an animal model of spi-
nal cord injury

The NPRC was established within KRIBB as a major national infrastructure 
component to support industrial, academic and research institutions in the 
development of xenotransplant organs, providing animal models for re-
search in regenerative medicine and incurable diseases, and evaluating the 
preclinical trials of new drug candidates.

national  
Primate 
researcH center

Kyu-Tae Chang / Head
T +82-43-240-6300 F +82-43-240-6309
changkt@kribb.re.kr
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researcHers

Soon-Chun Jeong scjeong@kribb.re.kr
-  Genetics of Plant Disease Resistance Genes / 

Molecular
-  Genetic Characterization of LMOs / Soybean 

Genomics

Jong Soon Kang kanjon@kribb.re.kr
-  Molecular Pharmacology
-  Efficacy evaluation of immunomodulatory and 

anti-cancer agents

Chang-Gi Kim cgkim@kribb.re.kr
-  Plant ecology / Environmental risk assess-

ment of LMO

Jung-Ho park jungho@kribb.re.kr
-  Protein Engineering / Human risk assess-

ment of LMOs

Jieun yun jyun@kribb.re.kr
-  Cancer signaling
-  Efficacy evaluation of anti-cancer agents

Soo Jin Oh diatree@kribb.re.kr
-  Drug metabolism and pharmacokinetics in 

drug discovery

Kee Woong park park@kribb.re.kr
-  Weed physiology and ecology
-  R&D LMO safety management / Environmen-

tal risk assessment of LMO

researcH areas

Living modified organisms (LmOs)
Conducting genetic analysis and assessing the 
risks of LMOs.

New drugs
 Discovery and preclinical evaluation of new 
drug candidates.

acHieVements

Living modified organisms
We have established and developed infrastruc-
ture for genetic analysis and risk assessments 
of living modified organisms. In particular, 
we have been assessing the potential risks of 
domestically developed transgenic rices, chilli 
peppers, potatoes, poplars and rootstocks for 
watermelons. We also conduct National Envi-
ronmental Monitoring on domestic soybeans, 
corns and oilseed rapes and the inspect the 
extent of genetic contamination by imported 
LMOs.

Drug discovery
We developed and implemented an integrated 
infrastructure for drug discovery encompass-
ing preclinical efficacy, ADME and toxicity 
evaluations. We have applied this technology 
platform to the discovery and preclinical evalu-
ation of drug candidates in the areas of cancer 
and immune-related diseases and supported 
drug discovery in the pharmaceutical industry, 
academia and research institutes.

selected PuBlications

Chang-Gi Kim (Corresponding)
Biol Fertil Soil.  48(4):453-61.
Two-year field study shows little evidence that 
PPO-transgenic rice affects the structure of 
soil microbial communities

Soo Jin Oh (Co-corresponding)
Food Chem Toxicol.  50(5):1215-21.
Evaluation of hepatotoxicity and oxidative 
stress in rats treated with tert-butyl hydroper-
oxide

Jong Soon Kang (Corresponding)
Int Immunopharmacol.  14(4):580-4.
Artemisinin inhibits lipopolysaccharide-
induced interferon-β production in RAW 264.7 
cells: implications on signal transducer and 
activator of transcription-1 signaling and nitric 
oxide production

Soon-Chun Jeong (Corresponding)
Plant Cell.  24(12):4807-18.
Ln is a key regulator of leaflet shape and num-
ber of seeds per pod in soybean

Jung-Ho park (First)
Appl Environ Microbiol.  78(11):3794-9.
Intramolecular regulation of the sequence-
specific mRNA interferase activity of MazF 
fused to a MazE fragment with a cleavable 
linker by specific proteases. 

Our aim is to establish a collective and specific infrastructure of techniques, 
facilities, and manpower to support the effective and successful development 
of biotech products. For this purpose, we have not only constructed develop-
mental and evaluational infrastructure for optimizing, analyzing, and stan-
dardizing living modified organisms and drug candidates; but also assessed 

the usefulness and risks of biotech research and development processes 
and the biotech products themselves, to facilitate commercialization.

Bio-eValuation 
center

Soon-Chun Jeong / Head
T +82-43-240-6540 F +82-43-240-6519 
scjeong@kribb.re.kr

divisioN of Biological iNfRastRuctuRe

KrIBB AnnuAl RepoRt 2012 74



researcHers

Hong-Weon Lee hwlee@kribb.re.kr
-  Fermentation physiology and Microbial engi-

neering 
-  Bioprocess engineering

Joon-Ki Jung jkjung@kribb.re.kr
-  Industrialization of Bioproduct, Fermentation 

& Separation technology
-  Recombinant Technology of Aspergillus spe-

cis
-  Metabolite engineering in E.coil  & Yeast us-

ing recombinant technology

Eun-Gyo Lee eglee@kribb.re.kr
-  Biochemical engineering
-  Biologics manufacturing
-  Animal cell culture/Separation and purifica-

tion

Jung-Oh Ahn ahnjo@kribb.re.kr
-  Biochemical engineering 
-  Molecular breeding of yeast and bacterial 

cells

yeon-Gu Kim ygkim@kribb.re.kr
-  Biochemical engineering
-  Animal cell culture

Woo young Jeon wyjeon27@kribb.re.kr
- Microbial metabolic engineering

Chun-Suk Kim chskim@kribb.re.kr
-  Management of biological pilot plant opera-

tions and equipment 

Hyeok-Won Lee tntn7616@kribb.re.kr
-  Support of biological pilot-scale fermentor 

equipments

Ju-Hwan Lee jhlee@kribb.re.kr
-  Support of biological pilot-scale downstream 

equipments 

researcH areas

microbial fermentation and scale-up research 
for biomaterials production
-  Development of novel expression system for 

biomaterials.
-  Development of industrial strain for biomate-

rials.
-  Process development and scale-up research 

for biomaterials.

mammalian cell culture for biopharmaceuti-
cals production
-  Development of stable cell line producing 

biopharmaceuticals.
-  High-cell density culture for mammalian 

cells.
-  Process design for quality control.

Separation and purification technology
-  Optimization of chromatography and mem-

brane processes.

-  Protein/Organic acid purification.
-  Scale-up in separation and purification pro-

cess.

acHieVements

Development of a novel pichia expression 
system
Two strong methanol-free promoters in P. 
pastoris: translation elongation factor 1a pro-
moter (PTEF1) with high growth-associated 
expression characteristics and phosphate-
responsive promoter (PPHO89) of a sodium 
phosphate symporter were developed. Also, a 
cost-effective and simple PTEF1- and PPHO89-
based fermentation process was developed 
for industrial applications. Furthermore, we 
established an easy-to-use multicopy system 
in P. pastoris using autonomous replication 
sequences (ARS) and an episomal plasmid to 
maintain multiple genes of interest in P. pas-
toris  and enhance heterologous expression 
compared with a single copy integration in P. 
pastoris.

Development of biological process for the 
production of caprolactam
Caprolactam is a valuable organic compound 
which is widely used as a precursor to Nylon-6. 
The present commercial methods of preparing 
caprolactam is based on the chemical reaction 
consisting of catalytic oxidation and conversion 
(Beckmann rearrangement) using sulfuric acid 
as a catalyst. However, this method presents 
environmental and safety concerns because 
it requires petroleum-based fuel and toxic 
catalysts. So, we are currently developing the 
transformed microorganism producing 6-ami-
no caproic acid which was used as a precursor 
to caprolactam by introducing 6-amino caproic 
acid biosynthetic pathway-related genes. 

Gamma-aminobutyric acid production 
Gamma-aminobutyric acid (GABA) is a non-
proteinaceous amino acid widely used in the 
food and pharmaceutical industry, where it 
serves as an inhibitor of neurotransmission 
with hypotensive and diuretic effects. Our 
strategy to improve GABA production process 
focuses on the stable expression of a soluble 
glutamate decarboxylase in E.coli and the de-
velopment of a cost-efficient enzyme immobi-
lization technique for high conversion rate. For 
example, a fusion technique was applied with 
domains such as a cellulose binding domain 
for soluble expression and IMAC immobiliza-
tion could enhance the enzyme conversion and 
reusability. Currently, we have achieved the 
highest concentration of GABA conversion, and 
developed a downstream process for pharma-
ceutical grade purity.

Developement of recombinant vaccines for 
Haemophilus parasuis
Haemophilus parasuis causes contagious 
porcine Glässer's disease leading to severe 
losses in the swine industry. We established 
an integrated system for the expression of 
novel subunit antigen candidates for protection 
against H. parasuis infection from the anno-
tated genome by reverse vaccinology strategy. 
Use of an E. coli-derived pelB leader sequence 
made it possible to produce subunit antigen 

candidates as the soluble forms without an 
additional refolding process. Additionally, the 
effects of subunit antigen candidates on im-
munological response and the ability to provide 
protective immunity were evaluated in a guinea 
pig and mouse model, respectively. 

New cell line development for antibody-pro-
ducing CHO cells
Chinese hamster ovary (CHO) cells are one of 
the most widely used host cells for therapeu-
tic protein production. For large number of 
analytes from clonal variation, it is necessary 
to develop an efficient high-throughput cell 
screening system. Currently, we developed an 
efficient screening method based on recon-
stitution of split GFP to select high antibody-
producing CHO cells using a FACS analysis. On 
the basis of correlation between antibody pro-
duction and fluorescence intensity by recon-
stituting GFP, the fragment complementation 
system for split GFP could be a powerful tool 
for antibody production in CHO cells.

process development of mammalian cells for 
biopharmaceuticals production
Mammalian cell culture has become the domi-
nant system for biopharmaceuticals production 
including therapeutic proteins and live virus 
vaccines. We are currently developing a cell 
line adapted in serum-free suspension culture, 
the serum-free medium with hydrolylsates, 
and the feeding strategies for fed-batch cul-
ture in a number of mammalian cell lines such 
as CHO cells, baby hamster kidney (BHK) cells, 
and human embryonic kidney (HEK)-293 cells. 
Furthermore, we have developed chromato-
graphic purification technologies and high-
throughput precision analysis based on design 
of experiment (DOE) analysis.

selected PuBlications

Jung-Oh Ahn (Co-first)  
Int J Mol Sci . 13(1):358-68.
Expression, immobilization and enzymatic 
properties of glutamate decarboxylase fused to 
a cellulose-binding domain

yeon Gu Kim (Co-first)
Biotechnol Bioeng. 109(6):1395-403.
Differential in-gel electrophoresis (DIGE) anal-
ysis of CHO cells under hyperosmotic pres-
sure: osmoprotective effect of glycine betaine 
addition

Eun Gyo Lee (Corresponding)
BMC Biotechnol. 12:24.
New cell line development for antibody-pro-
ducing Chinese hamster ovary cells using split 
green fluorescent protein

Eun Gyo Lee  (Corresponding)
Process Biochem. 47(12):2518-22.
Effect of mitochondrial and ER-targeted Bcl-
2 overexpression on apoptosis in recombinant 
Chinese hamster ovary cells treated with so-
dium butyrate

Our goal is to develop an industrial platform technology for biological prod-
ucts. In particular, we intensively carry out a process scale-up towards the 
optimization and commercialization for the production of biomaterials and 
biopharmaceuticals using pilot-plant facilities in order to expand research 
outcomes and to stimulate commercialization. Additionally, we systemati-

cally support the business activities of the bioindustry and cultivate human 
resources through academic-industrial collaborations.

BiotecHnology 
Process  
engineering  
center

Hong-Weon Lee / Head
T +82-42-860-4520 F +82-42-860-4529 
hwlee@kribb.re.kr

divisioN of Biological iNfRastRuctuRe

KrIBB AnnuAl RepoRt 2012 76



division of KRibb  
stRAtegic pRoJects

• KoRea Biosafety cleaRiNg house

• Biotech policy ReseaRch ceNteR

• viRal iNfectious disease ReseaRch ceNteR

• KRiBB-Kaist BiNt coNveRgeNce coopeRatioN ceNteR

Sung Uk Kim / Director
TEL +82-42-860-4005 FAX +82-42-860-4592
E kimsu@kribb.re.kr
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Division of KRIBB Strategy Projects, responsible for national agenda programs, conducts im-
portant researches at the national level, which include researches on viral infectious disease, 
stem cell and drugs for cancer. The Division also extends policy support for biotechnology by 
providing biosafety information and undertaking biotechnology policy research.



researcHers

Homin Jang hmjang@kribb.re.kr
-  Information management and risk commu-

nication on Living Modified Organisms and 
related topics

Gicheol Kim kgccc@kribb.re.kr
-  Monitoring of adherence to LMO regulations, 

management of information regarding bio-
safety

Wonhee Kim whkim@kribb.re.kr
-  Information sharing, promotion of public 

awareness and participation regarding LMOs 
and biosafety

Byongchul Shin bcshin@kribb.re.kr
-  Management of adherence to Convention on 

Biological Diversity, Access to Genetic Re-
sources and Benefit-Sharing(ABS) informa-
tion

Gookche Jeon bobos302@kribb.re.kr
-  Collection of information regarding LMOs re-

lated industry especially focusing on White(or 
Industrial) biotechnology, Publishing “Trends 
in White Biotech”

mihee Jeon mhjeon@kribb.re.kr
-  Management of budget and affairs, public 

awareness and relationship regarding Ac-
cess to Genetic Resources and Benefit-
Sharing(ABS)

Jeongsuk Jo chojs@kribb.re.kr
-  Collection of information regarding LMOs, 

conduct of surveys

researcH areas

 Implementation of the Biosafety protocol & 
LmO Act
-  Performance of information-related duties 

such as collection and dissemination.
-  Implementation of administrative matters 

(preparation of Country Reports, analysis of 
major issues in COP-MOP, management of 
Expert Forum for discussion of major issues, 
etc).

-  Support developing countries’ capacity-build-
ing efforts.

-  Implementation of the LMO Act (operation 
of Biosafety Committee, support for imple-
mentation of LMO Act to attain purpose and 
achieve further improvements).

Improvement of public Awareness & Commu-
nication
-  Management of Korean and English Biosafety 

Portals and family sites.
-  Publications such as the Biosafety Whitepa-

per, the quarterly Biosafety Journal, etc.
-  Hosting of communication activities (LMO 

forums, international seminars, essays on 
biosafety, debate competitions, etc).

Survey & Research
-  Survey of public perceptions.
-  Establishment of database consisting of LMO 

and BIO related statistics.
-  LMO and bioindustry trend analysis.
-  Analysis of the industrial impact of the ABS 

Protocol.

DIVISION Of KRIBB STRATEGIC PROJECTS

The Korea Biosafety Clearing House (KBCH) is dedicated to the promotion 
of public awareness and exchange of information, survey and research, and 
international cooperation on issues regarding Living Modified Organisms 
(LMOs), as well as monitoring adherence to the requirements as per the 
"Cartagena Protocol on Biosafety" and the "Act on Transboundary Move-

ments, etc. of LMOs".

Biosafety protocol article 20 (Information sharing and the Bch)

A Biosafety Clearing House (BCH) is hereby established as part of the 
“clearing house mechanism” under Article 18, Paragraph 3 of the 
Convention.

lMo act article 32 (Korea Biosafety clearing house)

The head of the Competent National Authority (CNA) may designate 
the Korea Biosafety Clearing House to be responsible for performing 

matters concerning the management and exchange of information on 
Living Modified Organisms (LMOs).

Korea BiosaFety   
clearing House

Homin Jang / Head
T +82-42-879-8300  F +82-42-879-8309
hmjang@kribb.re.kr
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acHieVements

Compliance with the LmO Act and the Biosafety protocol
Although its actual work in the management of LMO information and issues 
began six years ago, KBCH a role player of an official organization began in Janu-
ary 2008. KBCH's primary mission is to undertake those duties mandated by the 
LMO Act and the Biosafety Protocol, which mostly involve information regarding 
the transfer, handling and use of LMOs. Its mission consists of the collection and 
distribution of accurate information on LMOs, the promotion of public awareness 
on LMOs, and participation in various related activities. Over the past four years, 
KBCH has handled approximately 15,000 domestic cases regarding LMOs, such 
as import approvals for LMOs-FFP (food and feed, and for processing), facilities 
registration, etc. KBCH has fulfilled its duty to disclose all collected information to 
the public by various means, such as the Internet, media and in printed form, let 
alone deliver some pertinent information to the BCH.

promotion of public Awareness and participation
To promote awareness and participation, especially with the public, KBCH does 
its best in order to play an indispensable role in assuring biosafety, as stipulated 
in the Protocol. Above all, KBCH conveys to the public both positive and negative 
aspects of LMOs, facilitating allow public discussion concerning LMOs to be con-
ducted based on facts. To this end, it operates the Korean "Biosafety Portal", par-
ticipates in discussions on high-profile Internet sites, such as "AGORA” on DAUM 
and "Knowledge IN” on NAVER, and distributes printed materials published by the 
KBCH, such as the quarterly "Biosafety", the "White Paper on Biosafety", and vari-
ous booklets and pamphlets. Its other activities include hosting of seminars (LMO 
forum, etc.), which anyone can attend to share their opinions, and holding the 
"Biosafety Essay Competition" and "Biosafety Debate Competition" for middle and 
high school students, which attracted many applicants this year.



researcHers

Byung Hwan Hyeon bhhyun@kribb.re.kr
-  Director of the Biotech Policy Research 

C e n t e r ,  S c i e n c e & t e c h n o l o g y  P o l i c y , 
MOT(Management of technology), Commis-
sioner of the National Science & Technology 
Council

Seong Hoon moon shnb8@kribb.re.kr
-  Policy planning and policy research, Analysis 

of industrial trends & BT statistics

young Cheol Kim yckkr@kribb.re.kr
-  Policy planning and policy research

Cheon moo Lee leecm@kribb.re.kr
-  Policy planning and policy research, Analysis 

of institutional trends related to bioethics and 
biosafety

moo Woong Kim rush@kribb.re.kr
-  R&D Policy and Planning, Technology Man-

agement and Analysis

researcH areas

policy planning
To plan comprehensive national policy and 
strategies to foster the research and develop-
ment of biotechnology.

policy Research
To investigate technology, industry, and insti-
tutional policy information and to conduct rel-
evant statistics, patent maps, and bibliometric 
analysis.

Information Gathering/Disseminating
To provide systematic information regarding 
biotechnology and biotechnology policy at large 
through portal sites (www.bioin.or.kr).

public Relations
To publish biotechnology white papers and to 
organize public workshops to enhance public 
understanding of biotechnology.

acHieVements

policy planning
-  Planning for reaching the second stage of the 

development goal set in Bio-Vision 2016.
-  Annual Action plans for Bio-Vision 2016, Stem 

cell Comprehensive Plan & Bio resources 
Basic Plan.

-  Planning of large-scale projects for Survey 
and analysis of national R&D programs.

-  Analysis on Portfolio and positioning of Na-
tional R&D project.

-  Planning of National New drug Development 
Center, etc.

Bibliometric Analysis and Statistical Develop-
ment
-  Patent maps and article analysis systems are 

devised to assist the government in planning 
national R&D project strategies and to set the 
direction for biotechnology research projects.

-  The center has published annual reports on 
domestic and overseas statistical data on 
biotechnologies categorized by investment, 
human resources, industry, and technology.

policy Website
-  A one-stop website was created with regard 

to BT policies, assisting policymakers under-
stand detailed data on domestic and overseas 
BT policies.

-  The site currently has 100,000 pieces of infor-
mational data.

Expert Network
-  To operate the Korean Association of Bio-

technology Research.
-  To operate the BT policy forum, BT expert 

discussion and BT Seminar.

International Collaboration
-  To participate in the annual Session of the 

OECD Working Party on Biotechology.
-  To participate in BAKAS-KOLIS-KASBP-

NEBS-RTP B&B-NYKB-KRIBB Symposium.

Nominated and established by the Ministry of Science and Technology in 
2004, the Biotech Policy Research Center aims to assist the government in 
establishing biotechnology policies. To do so, the center investigates do-
mestic and international biotechnology policy information and runs a portal 
site(bioin, www.bioin.or.kr) to enhance the public understanding of biotech-

nology and biotechnology policies. The center also develops and provides 
biotechnology statistics, patents, bibliometrics, and market analysis. Ad-

ditionally, the center organizes and supports various networks among 
expert groups related to biotechnology.BiotecH Policy  

researcH center 
Byung Hwan Hyeon / HeadT +82-42-
879-8370  F +82-42-879-8369
bhhyun@kribb.re.kr
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researcHers

Sang-Hyun Kim skim@kribb.re.kr
-   Development of vaccine adjuvants derived 

from cell membrane nano-vesicles
-   Development of nanovesicle-based antigen 

delivery system as a next-generation vaccine 
platform

Daesub Song sds1@kribb.re.kr
-  Application of adjuvant candidate to large 

animal models Study of interspecies trans-
mission of influenza viruses Surveillance 
of mammalian derived influenza viruses in 
Korea

Doo-Jin Kim joongsu@kribb.re.kr
-  Development of universial influenza vaccines 

Study on mucosal immune system and devel-
opment of mucosal vaccines

researcH areas

-  Development of new vaccine technologies in-
cluding subunit, genetic, and live attenuated 
vaccines capable of inducing cross-protective 
immunity.

-  Development of a new vaccine adjuvant using 
polymer (poly-gamma-glutamic acid) and 
investigation of its immune mechanism.

-  Basic research on influenza viruses, includ-
ing surveillance and genetic characterization.

acHieVements

Development of new vaccine technologies, 
including subunit, genetic, and live attenuated 
vaccines against influenza viruses
Several candidates of subunit vaccines have 
been developed via prokaryotic and eukaryotic 
protein expression systems, using the HA, 
M2, and NP antigens (Shim et al., PLoS ONE, 
2011). We have succeeded in the design and 
mass production of novel vaccine candidates, 
and have currently evaluated their efficacies as 
vaccine candidates in animal models (Kim et 
al., J Infect Dis, 2012).

Development of a new vaccine adjuvant using 
poly-gamma-glutamic acid and the investiga-
tion of its immune mechanism 
As an efficacious vaccine adjuvant candidate, 
we have developed poly-gamma-glutamic 
acid nanogel, which was previously reported 
to activate NK cells (Kim et al., J Immunol, 
2007). Study of the immune mechanism of the 
adjuvant has revealed that it strongly induces 
both humoral and cellular immune responses 
(Lim et al., Small, 2011). The efficacy of the 
nanogel adjuvant has been evaluated in various 
animal models using a pandemic influenza A 
(H1N1) vaccine; the nanogel adjuvant signifi-
cantly increased the vaccine efficacy compared 
with conventional adjuvants such as alum or 
squalene emulsion.

Basic research on pandemic influenza, includ-
ing surveillance and genetic characterization
We have isolated influenza viruses from fecal 
samples of wild migratory birds and ducks 
in Korea. We have completely identified the 
positive isolates and have genetically and 
pathogenically characterized them (Nam et al., 
J. Virol 2011). In addition, we have evaluated in 
vitro and in vivo activities of some candidates 
of antiviral agents.

selected PuBlications

Doo Jin Kim (Corresponding)  
Clin Immunol. 144(3):190-9.
Delivery of IL-12p40 ameliorates DSS-induced 
colitis by suppressing IL-17A expression and 
inflammation in the intestinal mucosa

Daesub Song (First)
J Gen Virol.  93(Pt 3):551-4.
A novel reassortant canine H3N1 influenza vi-
rus between pandemic H1N1 and canine H3N2 
influenza viruses in Korea

Daesub Song (Co-corresponding)
J Virol.  86(17):9548-9.
Complete genome sequence of an avian-origin 
H3N2 canine influenza virus isolated from dogs 
in South Korea

Daesub Song (Co-first)
J Virol.  86(18):10250.
Complete genome analysis of porcine entero-
virus B isolated in Korea

Influenza pandemics generally occur following the emergence of new strains 
of influenza viruses that can be transmitted to humans from other animal 
species and spread easily within the human population on a worldwide scale. 
An influenza pandemic of this nature is regarded as a global disaster, threat-
ening public health with high morbidity and mortality.

Therefore, it is necessary to formulate plans to counter current and 
future influenza pandemics. The overall objective of our center is to 

develop new vaccine technologies and antiviral strategies to broadly 
address protective immune responses against various sub-types of 
influenza viruses, especially the current pandemic influenza virus 
(novel 2009 influenza A [H1N1]) and the highly pathogenic avian influ-
enza virus, which are potential candidate viruses of future influenza 

pandemics.

Viral inFectious 
disease   
researcH center

Sang-Hyun Kim / Head
T +82-42-879-8270 F +82-42-879-8498
skim@kribb.re.kr
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ochAng 
bRAnch institute

• NatuRal mediciNe ReseaRch ceNteR

• chemical Biology ReseaRch ceNteR

• taRgeted mediciNe ReseaRch ceNteR

• WoRld class iNstitute ceNteR

young Il yeom / Director
TEL +82-43-240-6001 FAX +82-43-240-6009
E yeomyi@kribb.re.kr

Ochang Branch Institute conducts research activities to build up the pipeline and platform for 
new bio-drugs at national level. Major research areas include; medicinal resources assessment 
based on metabolomic analysis of natural products, and system establishment to discover new 
physiologically active substances. The Institute is also involved in identifying inhibitors targeting 
diseases and clinical candidates. Going further, the Ochang Branch Institute carries out joint re-
search activities with global renowned research institutions. 
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OChANG BRANCh INSTITUTE

Our aim is to develop drug candidates for natural/synthetic drugs mainly from plant sources which are effective 
against chronic diseases such as asthma/COPD, virus, metabolic diseases and cancers.

natural  
medicine   
researcH center

Sei-Ryang Oh / Head
T +82-43-240-6110  F +82-43-240-6119
seiryang@kribb.re.kr

researcHers

Sei-Ryang Oh seiryang@kribb.re.kr
-  Identification of biologically active compounds 

from natural resources
-  Evaluation of natural products and/or ex-

tracts against chronic diseases 
-  Metabolomic research of medicinal plants for 

origin discrimination and standardization

young Kook Kim kimyk@kribb.re.kr
-  Establishment of screening systems for met-

abolic diseases 
-  Development of bioactive compounds specifi-

cally against obesity and diabetes

Kyung-Seop Ahn ksahn@kribb.re.kr
-  Evaluation of anti-inflammatory and anti-

asthmatic activity of natural products 
-  Identification of new bio-markers for asthma/

COPD treatment

Dur Han Kwon dhkwon@kribb.re.kr
-  Evaluation natural products for anti-viral ac-

tivity in vitro & in vivo
-  Development of new active compounds 

against viral diseases including influenza 
virus, rotavirus, corona virus, rhinovirus and 
enterovirus 

Hyung Won Ryu ryuhw@kribb.re.kr
-  Isolation of active constituents from medici-

nal plants
-  Elucidation of natural compound structure 

using analytical instruments

researcH areas

Natural product Chemistry
-  Isolation of bioactive materials from plant 

and microbial sources.
-  Elucidation of natural product structure using 

analytical instruments (HPLC, LCMS, NMR).

molecular targets related to immune diseases
-  Identification of major genes & proteins in-

volved in asthma/COPD and their functional 
analysis.

-  Establishment of bioassay/screening systems 
using the molecular targets of asthma/COPD.

Chronic disease modulation
-  Screening of cellular response modulators 

involved in immune cell activation.
-  Researches of the inhibitory activity of respi-

ratory viruses.
-  Research of molecular targets for metabolic 

diseases and cancers.

Natural product library
-  Production of plant extracts from domestic 

and foreign plant sources.
-  Management of Plant Extract Bank and natu-

ral compound library.

metabolomics research
-  Discrimination of geological origin based on 

natural product metabolics.
-  Identification of natural product markers for 

discrimination of sources.

acHieVements

Identification of natural products effective 
against chronic diseases
We isolated active compounds as therapeutic 
candidates from natural resources and evalu-
ated biological activities of them in inflamma-
tion, asthma, cancer and metabolic disorder.

Development of anti-viral materials
We discovered several kinds of natural com-
pounds attenuating viral infection via NK cell 
activation or inhibiting viral reproduction. 
These actives are under investigation towards 
pre-clinical test for anti-viral pharmaceuticals.

Construction of biomaterial infra-structure
Plant materials were collected and their ex-
tracts were deposited in the Plant Extract Bank 
(over 5,000 domestic and 21,000 international 
extracts) and distributed to researchers.

Industrial research
We have licensed out two natural drug can-
didates (Han Kook Shin Yak pharmaceutical 
Co. Ltd, and Yungjin Pharm. Co. Ltd), one lead 
compound for synthetics (A-ju Pharmaceuti-
cal Co. Ltd) for Asthma/COPD, a neutraceuti-
cal candidate for atherosclerosis (Unigen Ltd) 
and a drug candidate for cholesterol lowering 
agents (Dong-Hwa Pharm. Ind. Co. Ltd).

selected PuBlications

Sei-Ryang Oh (Corresponding)
Bioorg Med Chem Lett. 22(2012):2318-20.
Tigliane diterpene esters with IFN γ-inducing 
activity from the leaves of Aleurites fordii

Kyung-Seop Ahn (Corresponding)  
Evid Based Complement Alternat  Med. 
2012:728196.
Zuonin B inhibits lipopolysaccharide-induced 
inflammation via downregulation of the ERK1/2 
and JNK pathways in RAW264.7 macrophages

Kyung-Seop Ahn (Co-cosponding)  
Food Chem Toxicol.  50(2012):4042-50.
Mangosteen xanthones mitigate ovalbumin-
induced airway inflammation in a mouse model 
of asthma

Sei-Ryang Oh (Corresponding)  
Int Immunopharmacol.  12(2012):117-24.
Tiarellic acid attenuates airway hyperrespon-
siveness and inflammation in a murine model 
of allergic asthma

Sei-Ryang Oh (Corresponding)  
Int Immunopharmacol.  12(2012):666-74.
Skullcapflavone II inhibits ovalbumin-induced 
airway inflammation in a mouse model of asth-
ma
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researcHers

Jong Seog Ahn jsahn@kribb.re.kr
-  Microbiology and cell biology
-  Chemical biology

young-Soo Hong hongsoo@kribb.re.kr
-  Molecular microbiology
-  Combinatorial synthetic biology of natural 

product biosynthetic genes

Jae-Hyuk Jang jangjh@kribb.re.kr
-  Microbial natural products chemistry
-  Chemical biology

Sung-Kyun Ko ksk1230@kribb.re.kr
-  Chemical biology 
-  Target protein identification and target mol-

ecule interaction

In-Ja Ryoo ijryoo@kribb.re.kr
- Natural product chemistry

researcH areas

Anti-cancer
Screening new bioactive compounds from 
microbial secondary metabolites regulating 
tumor cell proliferation and metastasis, and 
identifying their cellular targets.

Obesity / Diabetes
Developing anti-obesity and anti-diabetic lead 
compounds with regulatory roles in metabo-
lism and gene expression.

Anti-osteoporosis
Developing new bioactive compounds inhibiting 
osteoclast differentiation from microorgan-
isms and plant resources.

Immune modulators
Developing bioactive compounds regulating 
immune cell response and communication 
from natural products.

Oxygen signaling modulator
Discovering bioactive compounds modulat-
ing oxygen radical cellular signaling for anti-
cancer, anti-aging and cosmetics.

microbial secondary metabolites library
Discovering bioactive secondary metabolites 
and compiling a library of microbial secondary 
metabolites.

Combinatorial and Synthetic Biology
Create novel organic molecules through delib-
erate in vivo and in vitro engineering of these 
pathways for production of human and veteri-
nary pharmaceuticals, specialty chemicals, 
and high value biomaterials.

acHieVements

Discovering of novel anti-metastasis com-
pound
A novel compound, Fusarisetin A, possessing 
an unprecedented carbon skeleton with penta-
cyclic ring system was isolated from a fungal 
extracts inhibiting cancer cell migration with-
out cytotoxity. A cellular binding protein of FSA 
is showing a potential for anti-metastasis drug 
target.

Isolation of ER-stress inducers and inhibitors
The endoplasmic reticulum (ER)-stress induc-
ers could be isolated from fungal and mush-
room extracts strongly induced the expression 
of GRP78 chaperone, and the splicing of XBP-1 
mRNA, a hallmark of ER-stress-induced IRE-
1a activation. Also, the ER-stress inducers are 
expected to challenge cancer therapeutics by 
the clarification of apoptotic cell death mecha-
nism.

Isolation of DNA methyltransferase inhibitors 
and new target tumor suppressors genes
Purified compounds from a fungus were found 
to have an inhibitory activity against human 
DNA methyltransferase-1 in vitro and cellular 
system. The compounds elevated tumor sup-
pressor gene expression in HCT116 cells. In 
addition, a few tumor suppressor genes were 
revealed to be regulated by DNA methylation 
in K-ras overexpressing prostate cancer cells. 
Hence the compounds and the targets are 
valuable for chemotherapeutics development.

Improved Hsp90 inhibitors via engineering of 
the geldanamycin biosynthetic genes
We developed a series of potent heat shock 
protein(Hsp) 90 inhibitors based on the 
polyketide natural product geldanamycin via 
the biosynthetic gene engineering techniques. 

selected PuBlications

Joong Su Kim and young-Soo Hong 
(Co-corresponding) 
Appl Environ Microbiol. 78(21):7680-6.
Enzymatic glycosylation of nonbenzoquinone 
geldanamycin analogs via Bacillus UDP-glyco-
syltransferase

Bo yeon Kim and Jong Seog Ahn 
(Co-corresponding)
Bioorg Med Chem. 20(12):3799-806.
Protuboxepin A, a marine fungal metabolite, 
inducing metaphase arrest and chromosomal 
misalignment in tumor cells

Bo yeon Kim and Jong Seog Ahn
(Co-corresponding)  
J Antibiot.  65(4): 215-7.
Benzomalvin E, an indoleamine 2,3-dioxyge-
nase inhibitor isolated from Penicillium sp . 
FN070315

young-Soo Hong (Corresponding) 
Microb Cell Fact.  11:153.
Artificial biosynthesis of phenylpropanoic acids 
in a tyrosine overproducing Escherichia coli 
strain

Jong Seog Ahn (Co-corresponding) 
Toxicol In Vitro.  26(3):429-34.
K-RAS transformation in prostate epithelial 
cell overcomes H2O2-induced apoptosis via 
upregulation of gamma-glutamyltransferase-2

The goals of center are discovering the bioactive compounds from microorganisms and plants, and identifying their 
cellular target for application to chemotherapeutics development. To accomplish this goal, we adopt chemical biol-
ogy techniques based on metabolomics, genomics, proteomics and cellulomics technology using bioactive metabo-
lites to develop medicinal and bio-functional compounds.

cHemical  
Biology   
researcH center

Jong Seog Ahn / Head
T +82-43-240-6160 F +82-43-240-6169
jsahn@kribb.re.kr

OChANG BRANCh INSTITUTE
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Our aim is to validate drug targets and develop drug candidates which are effective against chronic diseases such 
as inflammation, virus, metabolic diseases and cancer.

targeted  
medicine   
researcH center

Hyeong-Kyu Lee / Head
T +82-43-240-6120 F +82-43-240-6119
hykylee@kribb.re.kr

OChANG BRANCh INSTITUTE

researcHers

Hyeong-Kyu Lee hykylee@kribb.re.kr
-  Identification of new molecular targets re-

lated to immune diseases
-  Development of active compounds for phar-

maceuticals from natural products
-  Construction of natural product library

Sangku Lee sangku@kribb.re.kr
-  Organic synthesis
-  Medicinal chemistry

Hyun Sun Lee leehs@kribb.re.kr
-  Natural products chemistry
-  Development of botanical drugs for treatment 

of metabolic disorders 

Hyun-Jun Lee hjlee@kribb.re.kr
-  Control of inflammation by innate and adap-

tive immune mechanisms

Sunhong Kim sunhong@kribb.re.kr
-  Signal Transduction in mTOR and GPCR path-

way
-  C. elegans genetics
-  Validation of drug target

Sungchan Cho sungchan@kribb.re.kr
-  Drug discovery for treatment of metabolic 

and viral diseases
-  Research on Spinal Muscular Atrophy and its 

application for drug discovery

mun-Ock Kim mokim@kribb.re.kr
-  Cancer biology 
-  Validation of molecular targets involved in 

metabolic diseases
-  Development of in vitro & in vivo screening 

systems for drug discovery

Su Ui Lee iamsuui@kribb.re.kr
-  Development of cell-based assays for HCS 

and HTS 
-  Identification and validation of bioactive small 

molecule  

researcH areas

Drug discovery for treatment of metabolic 
and inflammatory diseases
-  Identification of small molecule inhibitors 

targeting key components in triacylglycerol 
synthesis and anti-inflammatory pathway via 
high-throughput screening (HTS). 

-  Generation of lead compounds through 
structure-activity relation (SAR) study.

-  Pharmacological validation in animal disease 
model.

Chronic disease modulation
-  Screening of cellular response modulators 

involved in immune cell activation.
-  Researches of the inhibitory activity of respi-

ratory viruses.
-  Research of molecular targets for metabolic 

diseases and cancers.

Natural product Chemistry and metabolomic 
study
-  Solation of bioactive materials from plant and 

microbial sources.
-  Elucidation of natural product structure using 

analytical instruments (LCMS, NMR).
-  dentification of natural product markers for 

standardization and discrimination of natural 
sources.

Natural product library
-  Production of plant extracts from domestic 

and foreign plant sources.
-  Management of Plant Extract Bank and natu-

ral compound library.

acHieVements

Identification of a selective inhibitor targeting 
DGAT2 
We identified and validated a small molecule 
inhibitor of diacylglycerol acyltransferase 2 
(DGAT2), a key enzyme in triacylglycerol syn-
thesis, as a therapeutic candidate for meta-
bolic diseases such as liver steatosis, hyper-
lipidemia, and type II diabetes.

Identification of a selective antagonist target-
ing GpCR
A small molecule competitive antagonist of one 
of the important inflammatory GPCR has been 
identified through HTS campaign. SAR study is 
ongoing to validate the target.

Construction of biomaterial infra-structure
Plant materials were collected and their ex-
tracts were deposited in the Plant Extract Bank 
(over 5,000 domestic and 21,000 international 
plant extracts) and distributed to researchers.

Industrial research
We have licensed out two natural drug can-
didates (Hankook Shinyak Co. and Youngjin 
Pharma. Co.), one lead compound for synthet-
ics (A-ju Pharmaceutical Co. Ltd) for Asthma/
COPD, a nutraceutical candidate for athero-
sclerosis (Unigen Ltd).

 

selected PuBlications

Hyun Sun Lee (Co-corresponding) 
Bioorg Med Chem Lett. 22(24):7456-60.
Discovery of a novel series of benzimidazole 
derivatives as diacylglycerol acyltransferase 
inhibitors

Hyun Sun Lee (Co-corresponding)  
Food Chem. 132(1):333-7.
Evaluation of the total oxidant scavenging ca-
pacity of saponins isolated from Platycodon 
grandiflorum

Hyun Sun Lee (Corresponding)  
Food Chem. 132(4):1775-80.
Abietane diterpenoids of Rosmarinus offici-
nalis and their diacylglycerol acyltransferase-
inhibitory activity

Sungchan Cho (Co-corresponding)  
Virol J.  9:29.
Updates on the genetic variations of norovirus 
in sporadic gastroenteritis in Chungnam Ko-
rea, 2009-2010
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world class   
institute center

Bo yeon Kim / Head
T +82-43-240-6163 F +82-43-240-6169
bykim@kribb.re.kr

OChANG BRANCh INSTITUTE
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World Class Institute (WCI, Center for Kinomics-based Anticancer Research) 
aims at achieving outstanding result through open innovation and global net-
work. Based upon the 13 billion won grant in total for 5 yrs until 2014 (2.5 bil/
yr), WCI is focusing on identification of cancer-specific proteins and discovery 
of anticancer therapeutics candidates from microbial secondary metabolites 

or medicinal plants without side effect of most drugs so far developed. 

WCI is composed of 8 non-Koreans including WCI director, Raymond 
Leo Erikson from Harvard University, as well as 8 Koreans as the main 
members. Global collaboration is now being actively conducted with 8 
renowned foreign scientists from institutes including Harvard Medi-
cal School, MIT, U. Minnesota, U. Michigan, NIH, U. Torronto. and U. 
Pittsburgh. http://ckar.wci.re.kr

researcHers

Raymond Erikson erikson@fas.harvard.edu
-  Molecular Cell Biology

Bo yeon Kim bykim@kribb.re.kr
-  Cancer Molecular Cell Biology
- N-end rule pathway and protein degradation
- Osteoporosis
- Epigenomics
- Radiation biology

Jong-pyung Kim kimjp@kribb.re.kr
- Natural product chemistry
-  Oxidative stress / Antioxidants and functional 

cosmetics

Kab Seog yoon kabyoon@kribb.re.kr
-  Plant metabolite analysis, peptide mass 

analysis, chemical mass analysis

Dong-Ho Choung dhc@kribb.re.kr
-  NMR Spectroscopy, Structural Biology, Mo-

lecular Structural Analysis

Nak-Kyun Soung soungnak@kribb.re.kr
-  Cell Division. Cancer Cell Biology

Hyunjoo Cha-molstad 
hcha@kribb.re.kr, chamolstad@hotmail.com
-  Protein degradation, Metabolic disease, Au-

tophagy

Krisada Sakchaisri sakchaik@kribb.re.kr
- Cancer Cell Biology

Thimmegowda N.R. nrtgowda@kribb.re.kr
- Organic Chemistry

JoonSung Hwang hwangj1@kribb.re.kr
-  Skin Cancer, Skin Inflammation, Hair Growth 

and Alopecia, Animal Models of Skin Diseases 
and Translational Research

Ahmed Goda agoda@kribb.re.kr
- Cancer Cell Biology

 

researcH areas

-  based discovery and functional mining of an-
ticancer targets.

-  Research on cancer cell division and its regu-
latory proteins, polo-like kinase (PLK) and 
mTOR.

-  Identification of centrosomal protein Cep131, 
a key molecule for cancer cell division.

-  Regulation of cilia formation in association 
with cancer.

Anticancer drug candidate discovery and its 
functional study using computer modeling, 
proteomics, and so on
-  Polo box domain (PBD) of PLK1 inhibitor: in 

silico screening and robotic HTS screening of 
chemical libraries.

-  Study on one of the key cancer regulator 
mTOR complex2 and cell division modulator 
Check kinse 1 (Chk1). 

-  Identification of centrosomal protein Cep131, 
a key molecule for cancer cell division. 

Research on the protein degradation based on 
N-end rule pathway
-  N-end rule pathway linked with cancer thera-

py and cardiovascular disease
-  Redox modulated protein degradation in can-

cer cells
-  ER-stress and protein degradation in N-end 

rule pathway

acHieVements

-  25 international SCI publications including 
PNAS, EMBO J, JBC and etc.

-  Two patents.
-  8 students/postdocs sent out to foreign col-

laboration institutes.

 

selected PuBlications

Jong Seog Ahn and Bo yeon Kim 
(Co-corresponding) 
Bone. 50(6):1207-13.
Ginsenoside Rh2 inhibits osteoclastogenesis 
through down-regulation of NF-κB, NFATc1 
and c-Fos

Bo yeon Kim (Co-corresponding)  
Carcinogenesis.  33(7):1406-11.
Aloe-emodin suppresses prostate cancer by 
targeting the mTOR complex 2

Jong Seog Ahn and Bo yeon Kim (Co-corre-
sponding)  
Cell Signal.  24(4):943-50.
Patulin induces colorectal cancer cells apop-
tosis through EGR-1 dependent ATF3 up-
regulation

Bo yeon Kim  (Co-corresponding)  
J Biol Chem. 287(28):24043-52.
Characterization of arginylation branch of N-
end rule pathway in G-protein-mediated prolif-
eration and signaling of cardiomyocytes

Bo yeon Kim  (Co-corresponding)  
PLoS One. 7(5):e37414.
UBR2 of the N-end rule pathway is required for 
chromosome stability via histone ubiquitylation 
in spermatocytes and somatic cells



Jeonbuk Branch Institute was established with the core objective of developing functional mate-
rials through the application of biotechnology techniques, such as metabolic engineering, natu-
ral material engineering and bioprocess engineering. Our goal is to industrialize these biomate-
rials for applications in energy, food, agriculture and the environment.
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JeonbuK 
bRAnch institute

• applied micRoBiology ReseaRch ceNteR

• iNfectioN coNtRol mateRial ReseaRch ceNteR

• BioiNdustRial pRocess ReseaRch ceNteR

Seung-Ho Kim / Director
TEL +82-63-570-5001 FAX +82-63-570-009
E yeomyi@kribb.re.kr



researcHers

Chul Ho Kim kim3641@kribb.re.kr
-  Biorefinery and Bioenergy, Functional bioma-

terials, Bioprocess

 Jeong-Woo Seo jwseo@kribb.re.kr
-  Microbial genetic and metabolic engineering
-  Technologies for sustainable microbial oil/

refinery

Jae Jun Song jjsong@kribb.re.kr
-  Development of platform technologies for 

massive screening and the commercializa-
tion of industrially valuable enzymes using 
the HTS system 

-  Development of the technology to prepare 
genomic library from single unculturable mi-
croorganism sorted from nature

Seonghun Kim seonghun@kribb.re.kr
-  Glycoengineering and glyco(bio)technology 
-  Development of sugar platform technologies 

for biorefinery using renewable bioresources 

Jong Hyun Choi jhchoi@kribb.re.kr
-  Development of platform technologies for 

screening useful enzymes/metaboic path-
ways using high thoughput technology 

-  Development of the tool box applicable to the 
white biotechnology based on synthetic bio-
technology

researcH areas

microbial metabolic engineering
-  Production of microbial metabolites.
-  Metabolic engineering of industrial microor-

ganisms.

Bioconversion technology
-  High throughput screening of novel biocata-

lysts.
-  Directed evolution of industrial enzymes.
-  Production of useful biomaterials by biocon-

version.

molecular bioprocess engineering
-  Production of therapeutic recombinant pro-

teins.
-  Development of bio-refinery technologies.

acHieVements

microbial strains and processes to produce 
chemicals
Microbial strains and processes optimized to 
produce valuable chemicals (1,3-propanediol, 
2,3-butanediol, 3-hydroxypropionic acid and 
etc.) using crude glycerol derived from biod-
iesel industry were developed through genetic 
and metabolic engineering, which would be ap-
plicable for platform chemicals for eco-friendly 
biochemcal industries such as bio-plastics, 
textiles and so on.

production and utilization of microbial oil
Oleaginous heterotrophic microalgal strains to 
produce lipid containing functional substances 
such as polyunsaturated fatty acids were iso-
lated and the optimal process was developed. 
The microbial oil would be valuable as a feed-
stock source for biofuel, chemicals and active 
substance (for drug, food and feed ingredient).

Bioenergy 
Lignocellulosic biomass is a renewable biore-
source for second-generation bioethanol 
production. These potential sugar resources, 
derived from various agricultural residuals, 
containing cellulose, hemicellulose, and lignin 
can be hydrolyzed or enzymatically degraded to 
sugars, and then be fermented to produce bio-
ethanol. Also these sugar flat form technology 
could be applied to various biorefinery process 
as an environmentally friendly process. 

High-Throughput Screening System and Its 
Biotechnological Applications
We developed mass screening methods for 
various enzymes from metagenomic libraries 
using HTS system based on robot. We could 
screen new enzymes such as cellobiohydro-
lases, glycosyltransferases, BVMO, cold-
adapted esterase and deoxyribose 5-phosphate 
aldolase(DERA) based on fluorescence inten-
sity. These new strategies combined with HTS 
system could screen various new enzyems 
more fast, sensitive and easy than previously 
reported screening methods. This approach 
would be applied for other useful enzyme and 
metabolic pathway screening from metag-
enomic resources.

Screening enzyme from single cell based 
polymerase Fosmid cloning 
A new method was developed for enrichment 
minor bacteria from environmental samples. 
And single cell based fosmid libraries gener-
ated from this minor bacterial pools. This 
method is based on the Fluorescence in situ 
hybridization (FISH), Fluorescence associated 
cell sorter (FACS), and Multiple displacement 
amplification (MDA). We demonstrated enrich-
ment minor bacteria from artificial microbial 
community and single cell based MDA followed 
by fosmid library construction for activity 
screening.  

selected PuBlications

Jeong-Woo Seo (Corresponding) 
Bioresour Technol. 103(1):1-6.
Production of 3-hydroxypropionic acid through 
propionaldehyde dehydrogenase PduP medi-
ated biosynthetic pathway in Klebsiella pneu-
moniae

Chul Ho Kim (Corresponding)  
Bioresour Technol.  109:229-33.
Sequential acid-/alkali-pretreatment of empty 
palm fruit bunch fiber

Chul Ho Kim (Co-corresponding)  
Enzyme Microb Technol.  50(3):173-80.
Production of human papillomavirus type 33 L1 
major capsid protein and virus-like particles 
from Bacillus subtilis to develop a prophylactic 
vaccine against cervical cancer

Jong Hyun Choi and Jae Jun Song 
(Co-corresponding)  
J Ind Microbiol Biotechnol. 39(5):681-9.
Identification and characterization of a novel 
cold-adapted esterase from a metagenomic 
library of mountain soil

Chul Ho Kim (Corresponding)  
Process Biochem. 47(1):156-9.
Enhancement of ethanol production from glyc-
erol in a Klebsiella pneumoniae mutant strain 
by the inactivation of lactate dehydrogenase

JEONBUK BRANCh INSTITUTE

Our goal is to develop biotechnologies and bioprocesses for the production 
of microbial metabolites, proteins, industrial enzymes and bioenergy, all of 
which are useful for the pharmaceutic, nutraceutic, dietetic, cosmetic, feed, 
fine chemical and other industries.

aPPlied  
microBiology   
researcH center

Chul Ho Kim / Head
T +82-63-570-5110 F +82-63-570-5109
kim3641@kribb.re.kr
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researcHers

Woo Song Lee wslee@kribb.re.kr
-  Identification of infection related target mol-

ecules and establishment of screening sys-
tems for infectious diseases

-  Isolation and structure elucidation of bioac-
tive compounds

-  Synthesis of bioactive compounds

Hyo Kon Chun hkchun@kribb.re.kr
-  Metabolomics studies of fermented products
-  Fuctional studies of fermented food 

Joong Su Kim joongsu@kribb.re.kr
-  The development of sugar plateform technol-

ogy to produce bioactive carbohydrate deriva-
tives

-  The development of aldol condensation en-
zymes available to white biotechnology

Cha young Kim kimcy@kribb.re.kr
-  Molecular metabolic engineering for produc-

tion of secondary metabolites in microbe and 
plant systems

-  Molecular farming for the production of valu-
able proteins such as vaccines in plant sys-
tems

Su-Jin park sjpark@kribb.re.kr
-  In vitro and in vivo screening and mechanism 

studies of antiviral drugs
-  Molecular genetic analysis and pathogenesis 

of viruses causing enteritis & pneumonia 
(Coronavirus, Rotavirus, Influenzavirus, etc.) 
in cows, pigs and poultry

young min Kim u9897854@kribb.re.kr
-  Enzymatic modification of bio-active material
-  Discovery of enzyme for carbohydrate engi-

neering

young Bae Ryu ybryu@kribb.re.kr
-  Isolation and structural identification of bio-

active compound from natural product
-  Determination of enzyme inhibition and ki-

netic mode of bioactive compound

Hyung Jae Jeong hjeong21@kribb.re.kr
-  Quantitative and qualitative analyses of active 

compounds in biomaterials
-  Maintenance of analytical equipments
-  Synthesis of bioactive derivatives from natu-

ral product

researcH areas

 Construction of a bioassay system related to 
infectious diseases
-  Establishment of a bioassay and screening 

system for such compounds against infec-
tious diseases (virus, bacteria and malaria).

-  Development of specifically active com-
pounds such as inhibitors of neuraminidase 
for the anti-avian influenza virus.

Construction of a natural product fraction li-
brary
Construction and utilization of both fractions 
from plant and microbial culture extracts and 
a natural compound library.

acHieVements

Identification of biomaterials against infec-
tious diseases
Influenza viruses bind to sialic acid on the 
surface of the host cell to initiate infection. 
Since sialic acids are ubiquitous, this presents 
two problems for the virus: (1) the virus may 
bind to a wide variety of cells, regardless of 
whether or not the cell can support virus rep-
lication, and (2) the virus particles themselves 
have sialic acid incorporated into their surface 
glycoproteins, so potential virus particles will 
bind to each other. Neuraminidase promotes 
the release of the influenza virus from infected 
cells and facilitates the spread of the virus 
within the respiratory tract. Therefore, we have 
developed active biomaterials from natural 
resources with in vitro assay systems for in-
fectious diseases, and have obtained bioactive 
compounds from selected biomaterials using 
chromatographic techniques.

Identification of new molecular targets re-
lated to infectious diseases
By conducting research into molecular targets 
such as proteomics and genomics, new tar-
get candidates of viral infection disease have 
been identified. We have established assay and 
screening systems for viral related diseases.

In vitro and in vivo antiviral evaluations
We have identified methods of culture and 
quantitative titration for several viruses includ-
ing influenza virus, rotavirus, coranvirus, rhi-
novirus and enterovirus; and we are developing 
new active biomaterials and immune-therapies 
against viruses, including virology, mechanism 
of action, in vitro activity and animal models.

Natural product fraction library
We have built a natural product fraction library, 
and are collecting plant resources and utilizing 
both plant extracts through open column chro-
matography and a natural products library.

selected PuBlications

young Bae Ryu and Woo Song Lee 
(Co-corresponding) 
Bioorg Med Chem. 20(5):1740-8.
Selective and slow-binding inhibition of 
shikonin derivatives isolated from Lithosper-
mum erythrorhizon  on glycosyl hydrolase 33 
and 34 sialidases

young Bae Ryu (Co-first)  
Bioorg Med Chem. 20(8):2595-602.
Cholinestrase inhibitory effects of geranylated 
flavonoids from Paulownia tomentosa fruits

Woo Song Lee and young Bae Ryu
(Co-corresponding)  
Bioorg Med Chem. 20(19):5928-35.
Tanshinones as selective and slow-binding in-
hibitors for SARS-CoV cysteine proteases

young min Kim (First) 
FEBS J. 279(17):3185-91.
Bacteroides thetaiotaomicron VPI-5482 gly-
coside hydrolase family 66 homolog catalyzes 
dextranolytic and cyclization reactions

Su-Jin park (Co-corresponding)  
Vet Microbiol. 157(3-4):456-63.
Detection and molecular characterization of 
porcine type 3 orthoreoviruses circulating in 
South Korea

Our aim is to develop functional foods, natural feeds and therapeutic materi-
als against infectious (viruses, bacteria and malaria) diseases from the natu-
ral product library, starting with traditional medicines.

inFection  
control  
material    
researcH center

Woo Song Lee / Head
T +82-63-570-5170  F +82-63-570-5109
wslee@kribb.re.kr

JEONBUK BRANCh INSTITUTE
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researcHers

mun-Chual Rho rho-m@kribb.re.kr
-  Isolation of active fractions or compounds 

from natural products such as plants and mi-
crobes and the identification of structure for 
active compounds

-  Identification of new target molecules related 
to several immune diseases and establish-
ment of screening system to develop bio-
materials or compounds with a therapeutic 
activity against inflammation and several im-
mune diseases

Byung Dae yoon bdyoon@kribb.re.kr
-  Construction of a base for the development of 

the regional bio-industry based on research 
into microbial materials for agriculture and 
stockbreeding

-  Development of mass production processes 
and analysis of immune activity of β-glucan 
purified from Aureobasidium sp

min Soo Kim ms5732@kribb.re.kr
-  Development of functional foods using micro-

organisms derived from Korean traditional 
fermented foods and bio-process develop-
ment for mass production

Hyun mee Oh ohhm@kribb.re.kr
-  Development and utilization of the cell-based 

and in vivo animal system to study of the 
biological activity of the active materials or 
compounds and identify the protective mech-
anism of the active materials against immune 
diseases

researcH areas

Construction of a natural product fraction li-
brary
Construction and utilization of both fractions 
from plant and microbial culture extracts.

Construction of a bioassay system related to 
immune diseases
-  Establishment of a bioassay and screening 

system searching biomaterials or compounds 
which have a therapeutic effect against im-
mune diseases including infectious and in-
flammatory diseases.

-  Development of active compounds such as 
inhibitors of cell adhesion molecules, inflam-
matory cytokine and chemokine.

-  Development of active materials or com-
pounds regulating the innate immune system 
including Toll-like receptor family.

-  Development of active materials or com-
pounds boosting immunity such as a Type I 
interferon family.

Development of mass-production technolo-
gies for useful biological compounds and 
research into practical technologies via field 
applications
-  Development of mass-production technolo-

gies for useful biological compounds using 
pilot plants.

-  Development of technologies for field appli-
cations and the commercialization of useful 
compounds.

acHieVements

Identification of biomaterials against inflam-
matory diseases
•  Development and utilization of cell-based 

screening system for the new active sub-
strates with anti-inflammatory activity: 

-  Screening system for the inhibitor of cell 
adhesion molecules like VCAM-1/VLA-4 and 
sialic glycosaminoglycan/P-selectin.

-  Screening system for the inhibitor of IL-6 
signaling.

-  Screening system for the inhibitor of Toll-
like receptors.

•  Purify the active compounds from natural 
resources and determine the structure of the 
compounds: 

-  Development of active compounds showing 
anti-inflammatory activity through the inhi-
bition of cell adhesion molecules, TLRs and 
IL-6 signaling.

•  Identify the biological target and the pharma-
cological properties: 

-  Norkurarinol showed the anti-viral activity 
through the activation of IRF-3, followed by 
IFN-beta induction.

-  Demonstrate the anti-viral effect of KR-200 
after coxsackievirus A21 infection: KR-200 
inhibit the NF-kB and AP-1 activation and 
inflammatory cytokine production induced 
by coxsackievirus A21 infection.

-  KR-300 and the active compounds showed 
inhibition of IL-6 signaling.

• Verify in vivo anti-inflammatory activity: 
-  KR-200 and KR-300 inhibited the expression 

of proinflammaory cytokine (IL-1beta, IL-6, 
and TNF-alpha) and mRNA of inflammatory 
genes in mice with inflammation.

-  KR-300 also ameliorated atopic dematitis, 
osteoarthritis, and rheumatic arthritis.

Natural product fraction library
We have built a natural product fraction library, 
and are collecting plant resources and utilizing 
both plant extracts through open column chro-
matography and a natural products library.

selected PuBlications

mun-Chual Rho (Co-first)
Food Chem. 132(3):1269-75.
Azuki bean (Vigna angularis ) extract inhibits 
the development of experimentally induced 
atopic dermatitis-like skin lesions in NC/Nga 
mice

Hyun mee Oh (First)  
J Biol Chem. 287(36):30436-43.
STAT3 protein interacts with Class O Forkhead 
transcription factors in the cytoplasm and 
regulates nuclear/cytoplasmic localization of 
FoxO1 and FoxO3a proteins in CD4(+) T cells

Su-Jin park and mun-Chual Rho
(Co-corresponding)  
J Pharmacol Sci.  118(2):161-70.
Norkurarinol inhibits toll-like receptor 3 
(TLR3)-mediated pro-inflammatory signaling 
pathway and rotavirus replication

Hyun mee Oh and mun-Chual Rho 
(Co-corresponding)  
Planta Med. 78(9):903-6.
Phenolic compounds isolated from Psoralea 
corylifolia inhibit IL-6-induced STAT3 activation

Our final goal is to develop therapeutic materials and functional foods in-
cluding feed additives with the immune regulatory activity from the natural 
products (plants, microorganisms, and their metabolites) against several 
infectious and inflammatory diseases.

A strong point of our product is no toxic and safe food for human because of 
it’s from edible natural products, not from recombinant or artificial syn-

thetic materials. 

Bioindustrial  
Process    
researcH center

mun-Chual Rho / Head
T +82-63-570-5230 F +82-63-570-5219
rho-m@kribb.re.kr

JEONBUK BRANCh INSTITUTE
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KOREAN BIOINfORMATION CENTER

The Korean Bioinformation Center (KOBIC) is the national research center for bioinformat-
ics which plays a key role in various areas such as genomics, proteomics, systems biology, 
and personalized medicine. KOBIC is also responsible for the integration and management 
of bioresource/biodiversity information from various research laboratories and institutions 
across the country. 

KOBIC provides a centralized data access portal to promote sharing and utilization of the 
data among research groups.

Kiejung park / Head

TEL +82-42-879-8500 FAX +82-42-879-8519
kjpark@kribb.re.kr

Korean  
BioinFormation  
center

researcHers

Kiejung park kjpark@kribb.re.kr
-  Bioinformatics algorithm and system devel-

opment

Haeyoung Jeong hyjeong@kribb.re.kr
- Microbial genome sequencing and analysis 

In-Sun Chu chu@kribb.re.kr
- Biomedical informatics 

Namshin Kim deepreds@kribb.re.kr
-  Rare diseases and cancer genome analysis 

by next-gen sequencing
-  De novo assembly & population genetics by 

next-gen sequencing

Byungwook Lee bulee@kribb.re.kr
-  Processing NGS data gene expression analy-

sis and epigenomic regulation

Bo Kyeng Hou bkher71@kribb.re.kr
- Systems biology and chemoinformatics

Seungwoo Hwang swhwang@kribb.re.kr
-  Systems bioinformatics and gene expression 

data analysis

Jinhyuk Lee jinhyuk@kribb.re.kr
- Structural Biology
- Molecular Modeling

Jin Ok yang joy@kribb.re.kr
-  Development and analysis of miRNA expres-

sions
-  Controlled studies of complex diseases and 

different cancer types
-  Development of a system for transient analy-

sis of chromatin structure

researcH areas

Bioresource Information Unit 
-  Construction of an integrated information 

system for national bioresources.
-  Development of national data standards.
-  Building national collaborations and liaison 

networks.

Genome Information Analysis Unit 
-  Genome, transcriptome, and proteome analy-

sis of human diseases.
-  Network-based analysis of multi-omics data.
-  Design and construction of integrated pipe-

line for multi-omics data.
-  Genome sequencing and analysis of biologi-

cal resources.

Genome Information Development Unit
-  Construction and development of biological 

databases.
-  Development of bioinformatics algorithms/

tools and systems.
-  Development of omics analysis methods/sys-

tems.

NGS Integrative Analysis Unit
-  De novo genome assembly and their com-

parative genomics studies.
-  De novo transcriptome assembly and asso-

ciation with diseases.
-  Genome mutation analysis for rare disease 

and cancer genomes.
-  Genome variation analysis and population 

studies & genetics.

Computer Infrastructure Team 
-  Management and development of servers, 

clusters, and storage systems.
-  Support for developing web-based solutions 

and applications.
-  Implementation of supercomputing infra-

structure for Big Data.

Biomedical Informatics Team
-  Biomedical informatics for multi-omics data 

analysis
-  Development of integrated analysis system of 

cancer genome data
-  Bioinformatics research for personalized 

medicine and cell therapy. 

Structural Biology Team
-  Protein structure modeling and refinement.
-  Protein-ligand Docking and Virtual Screen-

ing. 

Systems Bioinformatics Team
-  Development of algorithms, tools, and DBs 

for systems bioinformatics.
-  Network-based analysis of gene expression 

data.

acHieVements

In an effort to support bioinformatics and ge-
nomics research in Korea, we carry out multi-
faceted tasks with emphases on (i) integra-
tive system for national biomedical research 
information, (ii) analysis systems for high-
throughput genomic sequence data, (iii) col-
lection and systematic organization of omics 
data, (iv) infrastructure for systems network 
bioinformatics, (v) lung cancer multi-omics 
data production and integrative analysis, and 
(vi) research & education support and collab-
orative network.

selected PuBlications

In-Sun Chu (Co-first) 
Hepatology. 55(5):1443-52.
Sixty-five gene-based risk score classifier 
predicts overall survival in hepatocellular car-
cinoma

Jinhyuk Lee (Co-corresponding)
J Biomol Struct Dyn. 29(5):999-1012.
An integrated study of tyrosinase inhibition by 
rutin: progress using a computational simula-
tion

Jinhyuk Lee (Co-corresponding)
J Biomol Struct Dyn. 2012;30(4):460-73.
The effect of fucoidan on tyrosinase: computa-
tional molecular dynamics integrating inhibi-
tion kinetics

Jinhyuk Lee (Corresponding)  
Nucleic Acids Res. 40(D):D525-30.
STAP Refinement of the NMR database: a data-
base of 2405 refined solution NMR structures
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main Functions

Establishment of small business support 
strategies and plans
-  Program for technological competitiveness of 

small businesses.
-  Program for selecting and supporting innova-

tive enterprises.

Operation as a hub in the center of the col-
laboration between industry and research 
institutes
-  Tasks involved with linking industry to re-

search bodies such as universities and re-
search institutes, or industry to  government.

-  Consulting about technological competence 
and technical support.

-  Supporting small business joint research and 
development projects.

Construct and operate the infrastructure for 
bio-start-up companies
Business Incubation of biotech start-ups at Bio 
Venture Center.

acHieVements

Enhancing competitiveness of small busi-
nesses and technical support
Joint projects for technological development of 
small business  ('12~'14) : USD 3.8M

Incubate start-up companies
-  Bio Venture Center : Area(2,970㎡), Incuba-

tion Support
-  Incubation Companies Total : 55

⇒  Supporting of 15 small and medium bio 
companies

⇒ Total number of graduated companies : 40
-  Total sales revenue in 2012 : USD 43M. (Aver-

age USD 2.8M per company)

Small and medium Business Administration 
Business Incubator performance Evaluation 
in 2012
Obtained S-Class(Most excellent grade)

staFF

DIRECTOR  
Hong-Weon Lee
T +82-42-860-4520 F +82-42-860-4529
E  hwlee@kribb.re.kr

Won-Seak Jeong
T +82-42-860-4545 F +82-42-860-4549 
E  chungws@kribb.re.kr

Hye-yeong Kim 
T +82-42-860-4541 F +82-42-860-4549
E  bvcadmin@kribb.re.kr

So-yeon Shin
T +82-42-860-4543 F +82-42-860-4549
E  syshin@kribb.re.kr

Founded in 2012, Industry Collaboration Center actively supports start-up or medium-sized en-
terprises to consolidate their technological and developmental competence by utilizing advanced 
research capability and human resources in KRIBB. Many experts in the biotechnology and biosci-
ence field have joined the team, and have made great effort to provide technical advice to reinforce 
the competitiveness of the companies. We have additional activities to incubate Bio-venture com-
panies in our bio-venture center by selecting companies with innovative technologies to provide 
facility, experiences, information, etc. This systematic support aims to improve the success rate of 
the start-up business bodies and thus contribute to national advances in the biotechnology indus-
try. 

KRiBB & iNdustRy collaBoRatioN ceNteR

KriBB & industry 
collaBoration 
center
Hong-Weon Lee / Head

TEL +82-42-860-4520 FAX +82-42-860-4529
hwlee@kribb.re.kr
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Dr. Heungchae Jung / Head

TEL +82-42-860-4751 FAX +82-42-879-8592
hcjung@kribb.re.kr
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depaRtmeNt of exteRNal coopeRatioN & affaiRs

dePartment oF  
external  
cooPeration  
& aFFairs

dePartment oVerView

Department of External Cooperation & Affairs 
deals with all aspects of developing and over-
seeing relationships with KRIBB’s domestic 
and overseas partners. The main mission of 
the department is to implement cooperation 
activities entrusted by KRIBB, government 
ministries, and other public & private orga-
nizations. We continue to introduce KRIBB to 
the world and to expand our global networks 
through partnerships with the world’s presti-
gious research institutions.

wHat we do

-  Arrange domestic & overseas training pro-
gram with academic institutions and enter-
prises.

-  Administer visiting international scholars and 
students.

-  Plan & Organize joint international conven-
tion and academic events.

-  Plan & Organize official development assis-
tance program to support developing coun-
tries.

-  Conclude treaties with domestic & overseas 
research institutions and universities.

-  Conduct customer satisfaction survey.
-  Support overseas Korean scientists organiza-

tion.

international collaBoration

KRIBB has actively participated in joint re-
search project and collaboration since its 
beginning. It is one of our biggest mission to 
support and to promote international joint 
research, personnel exchange program. We 
also develop strategic network for effective 
response to global research and development 
environment. As a result, KRIBB has estab-
lished 4 overseas biological resource research 
center in China, Indonesia, Costa Rica, and 
Vietnam.

our Partners

North America
•  United States

- St. Jude Children’s Research Hospital

South America
•  Colombia

- Asociacion Nacional de Empresarios
•  Peru

- Universidad Nacional Agraria de La Selva

Europe
•  Germany

- Leibniz Institute DSMZ

Africa
•  Congo

- Universite de Kinshasa

Oceania
•  New Zealand

-  The National Institute of Water & Atmo-
spheric Research Limited

Asia
•  Japan

- Riken
- Shionogi Pharmaceuticals

•  Vietnam
- Institute of Ecology and Biological Resources

•  Kazakhstan 
- National Center for Biotechnology

•  Thailand
-  National Science and Technology Develop-

ment Agency
-  Agricultural Research Development Agency
- BIOTEC

• Indonesia
-  Agency for the Assessment and Application 

of Technology
• China

- Kunming Institute of Botany
- Xuzhow Sweetpotato Research Center
-  Institute of Microbiology, Chinese Academy 

of Sciences
-  Institute of Soil and Water Convervation, 

Chinese Academy of Sciences
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a decent fluorescent material. The synthetic process is simple and 
further surface modification for water-solublization is not needed.  
Varying the concentrations of the two materials leads varies the 
colors of the fullerene nanoparticles from blue to orange. More-
over, this multi-colored fullerene nanoparticle can be utilized in 
cell-imaging due to its low toxicity. 

Decoding the tomato Genome 

Dr. Cheol-Goo Hur (May. 2012)

An international joint research project of 300 researchers from 
14 nations, including Korea, has decoded the tomato’s genome 
sequence. In order to analyze of the genome sequence of the 
tomato, researchers established an international consortium, al-
lotting 12 genomes among member nations. The Korea team re-
ceived the 2nd genome. Initially, a first generation base sequence 
analyzing method, which was utilized in analyzing the human ge-
nome, was adopted. Then a next generation gene sequencer (NGS) 
was used to analyze it. The tomato genome sequence, consisting 
of 900 million base pairs of DNA, encompasses a wide scope of 
data including 35,000 genes of tomato genome, arrangements and 
compositions of genes, and gene structure.

Comprehensive understanding of whole-system 
of escherichia coli as an industrial workhorse, 
Green Lighting the Development of Microbial 
Cell Factory for environmentally Friendly bio-
products 
Dr. Sung Ho Yoon (Jul. 2012)

To find out cellular inner-workings behind the phenotypic charac-
teristics of E. coli strains B and K-12, so called industrial host and 
laboratory strain, respectively, the Korean research team carried 
out extensive global comparative analyses of genome, transcrip-
tome, proteome, and phenome of B and K-12. This is the first at-
tempt to elucidate genomic features of B and genetic differences 
in comparison with K-12 through multi-omics approaches. Com-
putational metabolic networks of the strains were reconstructed 
and compared each other, and in silico complementation experi-
ments were performed to unravel genetic bases of the observed 
phenotypes. 

Discovery of a Key Gene that Regulates Appe-
tite and the Controlling Mechanism
Dr. Kweon Yu (Aug. 2012)

The research team has discovered a new gene called minibrain 
(mnb)/Dyrk1a which regulates the expression of the sNPF/NPY 
neuropeptide, in turn controls feeding behaviors using Drosophila 
and mouse models. His team also found the downstream control-
ling mechanism of mnb/Dyrk1a. 

The mnb/ Dyrk1a gene located in the 21st chromosome of humans 
was studied in the aspect of neural development and proliferation, 
and known as a cause of Down Syndrome; however, there is no 
report of its physiological functions. The research team observed 
that mnb regulated the expression of the sNPF/NPY neuropeptide 
and feeding behaviors in Drosophila and mice models. Then, they 
investigated the relationship between mnb and feeding behaviors 
and found the new mechanism of how mnb controls feeding be-
havior.

A Novel Approach to treatment of tRAIL-Resis-
tant Cancers 
Dr. Nam-Soon Kim (Sep. 2012)

TIPRL (the TOR signaling pathway regulator-like) protein previ-
ously identified as the mammalian ortholog of yeast TIP41 protein, 
which is a binding partner for the type 2A-associated protein of 42 
kDa. This report determined that TIPRL inhibits cancer cell deaths 
by hindering the activation of the MKK7/JNK pathway that is gen-
erally triggered by TRAIL treatment.
Give the observation that TIPRL is highly elevated in cancers, 
compared with normal liver cells, TRAIL were treated to cancer-
ous liver cells tha were suppressed the expression of TIPRL with 
siRNA. As a result, a massive cell death of cancer was observed. 
Interestingly, the application of TRAIL and suppression of TIPRL 
do not induce cell death of normal liver cells. These results were 
further confirmed in vivo study.

An Efficient Reprogramming Method for Human 
Induced Pluripotent Stem Cells (hiPSCs) Genera-
tion
Dr. Yee Sook Cho (Nov. 2012)

The research team has established a new efficient method of 
commercializing reprogramming-related technologies and ap-
plying it to medical tests by developing a new small molecule 
(RSC133). This has the potential to improve the generation of in-
duced pluripotent stem cells (iPSCs), similar to embryonic stem 
cells (ESCs), from human somatic cells.
RSC133, a newly identified small molecule, can be used to opti-
mize the condition of reprogramming from patient’s own cells. As 
the technology is very promising to effectively regenerate tissue. 
As RSC133 enhances the growth of cells in the reprogramming 
process, regulates the expression of pluripotent marker genes 
and cell cycle inhibitory factors, and engages in epigenetic regula-
tion, it demonstrates that it provides an intracellular environment 
favorable for reprogramming induction.

Melatonin Plays Key Role in Nerve Protection 
and Function Recovery
Dr. Kyu-tae Chang (Jan. 2012)

Melatonin plays a key role in nerve protection and nerve func-
tional recovery.   Melatonin is known as one of hormones which 
is usually secreted in the body during the night time as a result of 
light stimulation and regulates biorhythms. Recently, reports have 
been made that melatonin, along with its effective antioxidant 
function, also functions as a nerve cell protector. Accordingly, a 
great deal of research effort is being made currently in order to 
verify the function of melatonin and explore possibilities to utilize 
for therapeutic purposes.   
The research prepared two groups of rats; one was exposed to 
light 24 hours per day and the other was exposed to light and 
darkness alternately every 12 hours. Then, the team compared 
physical abilities and various genes expressed within the body 
system of the two groups, and found that the group exposed to 
light every 12 hours had demonstrated 1.5 higher recovery rate of 
physical function than the other group. 

Study on Function of Signal transduction Activat-
ing enzyme, which Determines the Fate of the 
Cell 
Dr. byoung Chul Park (Feb. 2012)

The research team have identified that the ‘Pin1’ enzyme (Prolyl 
isomerase) plays a central role in activating signal transduction 
system, which is related to the cell death and proliferation. 
Our research team has identified that the JNK protein activation 
maximizes when the phosphorylated JNK proteins binds to the 
Pin1 enzyme in JNK signal transduction system.  First, phospho-
rylation of JNK itself did not activate the JNK protein enough. 
Second, to maximize the activating process of phosphorylated 
protein, it was proven that the Pin1 enzyme had to combine with 
phosphorylated region of JNK to alter the protein 
structure. 

Identification of the Inhibitive Effect 
on Gastric Cancer Development by 
VDuP1 Gene
Dr. Hyoung-Chin Kim (Feb. 2012)

The research team identified the role of VDUP1 
gene during the development of gastric cancer, by 
using animal models with gastric cancer caused 
by Helicobacter pylori and confirmed that the de-
ficiency of the gene increased the tumor develop-
ment. 

The Dr. Hyoung-Chin Kim’s research team admin-

istered the cancer inducing substance in the normal mice and the 
mice which they removed VDUP1 gene from. When the mice were 
infected with Helicobacter pylori, 15% of the normal mice devel-
oped gastric cancer and 57% of the mice with the loss of VDUP1 
gene developed gastric cancer. The study has revealed that the 
gastric cancer developed 4 times more in the mice models with-
out VDUP1 gene. 

Development of a New Imaging Agent Capa-
ble of High-Contrast Fluorescence Photoswitch-
ing In Vivo
Dr. Yoonkyung Kim (Feb. 2012)

The research team of Dr. Yoonkyung Kim and Hye-youn Jung of 
the BioMedical Proteomics Research Center has led the develop-
ment of a novel nanomaterial for imaging applications, which can 
switch fluorescence on and off repeatedly in vivo in high contrast.

With rapid advances in high-tech medical diagnostic devices, ef-
forts toward accomplishing the accurate and early diagnosis of 
cancer by using relatively safe and highly sensitive fluorescent 
compounds are being actively made globally.

Here, the distance and ratio between the photochromic compound 
and fluorescent dye attached to the nanocluster have been ad-
justed so that the fluorescence switching by the process known as 
the fluorescence resonance energy transfer (FRET) is favorable. 
When irradiated alternately with ultraviolet (UV) and visible light, 
the fluorescence of this nanocluster was switched off and on, 
respectively, in vivo with the on-off contrast as high as 19 folds. 
Moreover, safety for biological applications has been confirmed 
by inserting this nanocluster into the living cells and zebrafish for 
photoswitching. Repetitive and continuous switching of fluores-
cence was successfully fulfilled by irradiating alternately with two 

different kinds of light for up to 40 cycles. 

Development of Color-tunable Pho-
toluminescent Fullerene Nanopar-
ticles
Dr. bong Hyun Chung (Mar. 2012)

Dr. Chung's team at KRIBB has for the first time, 
developed bio-friendly nanoparticles with vari-
ous fluorescences using fullerenes . This nano-
particle is a combination of a fullerene, a ball-
shaped allotrope of carbon, and the chemical 
material, traethylene glycol. Consequently, this 
fullerene particle is water-soluble, and its fluo-
rescence has been increased enough for use as 

outstAnding  
researcH acHieVements
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