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The potential therapeutic AGE-inhibitor has been
extensively investigated by ELISA. We frist developed the
Collagen-AGE chip for drug screening for diabetic
retinopathy using SPRi as a novel analytic system. SPRi
enables spatially resolved, surface sensitive, label free,
real-time analysis of multiple surface-biomolecular
interactions in parallel. We show that SPRi is the
development of analytical tools that are compatible with
the microarray format and are capable of analyzing
biomolecular interactions. We coated collagen onto gold
chip then cross linked AGE to the collagen coated surface.
Drug candidates, chemical or plant extract, were spoted on
this chip using microarrayer then breaking activity was
analyzed using SPRi. Our results suggest that Collagen-
AGEs chip systems can be used as a tool to diagnose
diabetic complications such as a retinopathy. This system
offers high sensitivity without any fluorescent or other
labeling of the components and saves a substantial amount
of time, resources, and labor.

Keywords : advanced glycated end products (AGEs),
diabetic complications, Surface plasmon
resonance imaging (SPRI)

A-5
Development of high contrast bimodal imaging
probe for coherent anti-stokes raman scattering
(CARS) microscopy 

Ju Hwan Kim,1,2, Hyo Jin Kang,1,2, and Sang J. Chung1,2

1Bionanotechnology Research Center, KRIBB
2Nanobiotechnology, UST 

CARS detects chemical bond vibration, thereby visualizing
lipid molecules even in the cells without a specific labeling
such as fluorescence or radioisotope. Cell penetration
mechanism of nanoparticles (NP) is of a major interest in
the area of nanobiology. Although cell penetration of
polystyrene nanoparticle (PSNP) was measured using
CARS, the clarity of the signal was prohibited by lipid
droplets in cells. Since the signal interference came from
similar vibration energies of aliphatic C-H and aromatic
C-H bonds, dueterium-PSNP (DPSNP) have designed and
prepared as a high contrast CARS probe as well as a novel
tool to study a mechanism of celluar penetration of NP. In
addition, DPSNP was labelled with fluorescence to conform
the measured CARS signal by fluorescence measurement
at the same time. When applied and measured in cells,
DPSNP showed a strong CARS signal at the specific
wavelength (857 nm) corresponding to C-D bond vibration.
Fluorescence measurement conformed that the CARS signal
came from DPSNP. DPSNP image was not interfered by
aliphatic C-H bond vibration from lipid droplets in the
cells thereby showing clear DPSNP images in the cells. 

Keywords : CARS, DPSNP, C-D bond vibration

A-6
Development of highly sensitive bioanalysis
technology using ceramic based nanostructures

Hee Hyun Chang, Chang-Soo Lee, and Bong Hyun Chung

BioNanotechnology Research Center, KRIBB 

Metal oxide (MxOy) is a unique material that exhibits
semiconducting, piezoelectric, and pyroelectric multiple
properties. Recently, a variable of new research shows that
Metal oxide nanostructures are suitable for
electrochemical biosensors. For example, the enzyme used
for glucose detection, glucose oxidase, was attached to
ZnO nanocombs which resulted in a biosensor that
exhibits a high affinity, high sensitivity, and fast response
for glucose detection. In addition, the hybrid nanostructure
achieved from carbon nanotube and SiO2 was also
investicated as a template for highly sensitive bioanalysis.
These simple methods of fabricating a ceramic materials
based biosensor can be extended to immobilize other
enzymes and other bioactive molecules on various 1D
metal oxide nanostructures, and form versatile electrodes
for biosensor studies.

Keywords : biosensor, electrochemistry

A-7
Fluorogenic nanoparticles for sensitive and
specific detection of Pb2+

Joong Hyun Kim, Sang Ho Han, and Bong Hyun Chung

BioNanotechnology Research Center, KRIBB

For previously reported fluorescence Pb2+ sensors,
DNAzymes have lead to a significant increase in Pb2+
detecting sensitivity and specificity. However, these
sensors suffer from incomplete fluorescence quenching
and require additional steps for annealing DNAzymes and
substrates as well as for removing the uncoupled
substrates. In this study, we successfully overcome these
issues by immobilizing the substrate nucleic acids on gold
nanoparticles through thiol linkages. The immobilization
of the substrate molecules to the gold nanoparticles lead to
almost-complete fluorescence quenching and fast Pb2+
detection, without altering the Pb2+ specificity of the
DNAzymes. After optimizing the concentration of

A-1
A highly selective fluorescent ESIPT probe for
the dual specificity phosphatase MKP-6

Tae-Il Kim1, Hyo Jin Kang2, Garam Han1, Sang J. Chung2,*,
and Young Mi Kim1,*

1Department of Chemistry, Dankook University
2BioNanotechnology Research Center, KRIBB, and
NanoBiotechnology, UST

A highly selective fluorescent probe for a protein tyrosine
phosphatase (PTP) was designed by a simple phosphorylation
of the 2-(20-hydroxyphenyl) benzothiazole (HBT)
chromophore: upon selective enzymatic hydrolysis, an
excited-state intramolecular proton transfer (ESIPT)
occurs, resulting in a large Stokes shift.

Keywords : protein, intramolecular

A-2
Activation of pro-caspase-7 by insertion of an
extended linker at L2 loop

Youngmi-Lee1, Hyo Jin Kang1,2, Myeong Seon Jeong1,2,
and Sang J. Chung1,2,*

1BioNanotechnology Research Center, KRIBB
2Nanobiotechnology, UST

Caspase-7 serves as one of apoptotic executioners to cleave
the majority of cellular substrates in apoptotic cells. The
enzyme expressed as a proenzyme is activated by other
caspases upon cell death signals. Crystal structures of
caspase-7 revealed a large conformational difference of
caspase-7 active site before and after activation, meaning
that the activation accompanies a large conformational
change of loops constituting the active site. In spite of
extensive structural and biochemical analyses, however, a
detailed molecular mechanism of the caspase activation
remains being solved. We engineered and crystallized
procaspase-7 with its specific inhibitor, Ac-DEVD-CHO.
The determined structure showed the first procaspase-7
bound to a specific caspase inhibitor, implying that the
engineering itself gave caspase-7 a catalytic activity.
Surprisingly, two monomers of the dimeric structure showed
different conformations corresponding to the precursor and
matured caspase-7.

Keywords : caspase

A-3
An iminocoumarin-based fluorescent probe for

the selective detection of dual-specific protein
tyrosine phosphatases

Tae-Il Kim1, Myeong Seon Jeong2, Sang J. Chung2, and
Young Mi Kim1

1Department of Chemistry, Dankook University
2BioNanotechnology Research Center, KRIBB

Protein tyrosine phosphatases (PTPs), together with
protein tyrosine kinases (PTKs), are crucial modulators in
regulating cellular signaling transduction pathways.[1]
Dysfunction in PTP activity is associated with several
human diseases, such as cancer, diabetes, and autoimmune
disorders.[2] Therefore, sensitive assessment of PTP
activity is highly valuable in biological and biomedical
research.[3] While several assays relying on radioactive,
electroactive, and fluorescent labeling techniques have
been developed,[4] fluorescence based assays are
attractive tools to achieve label-free phosphatase activity
measurements due to their high sensitivity, rapid detection,
and applicability to high-throughput screening (HTS) for
PTP inhibitors and activators. An iminocoumarin scaffold
was selected in the design of a fluorescence probe for
monitoring PTP activity. This fluorophore is an analogue
of coumarin dyes, and is characterized by its excellent
photophysical properties, such as high photostability and
high fluorescence quantum yields.[5b, 8] Iminocoumarins
can be excited at longer wavelengths than coumarin
analogues, hence increasing their suitability for biological
applications.

Keywords : protein 

A-4
Development of a novel analytical system using
SPRi and collagen-AGE chip for diabetic
retinopathy ; screening for inhibitor of AGEs-
protein cross-linking

So Yeon Yi, Ui Jin Lee, Moon Il Kim, and Bong Hyun
Chung 

BioNanotechnology Research Center, KRIBB

Long-lived structural proteins, collagen and elastin,
undergo continual non-enzymatic crosslinking in diabetic
individuals. This abnormal protein cross-linking is
mediated by advanced glycation end products (AGEs)
generated by non-enzymatic glycosylation of proteins by
glucose. The AGE-derived protein cross-linking of
structural proteins contributes to the complications of
long-term diabetes such as nephropathy, retinopathy, and
neuropathy. Potential treatment strategies for these AGE-
derived complications include prevention of AGE-
formation and breaking of the existing AGE-crosslinks.

BioNanotechnology Research Center



A-9
A model for biologic systems representing
ROS-mediated fate decision in cancer cells

Chae Young Hwang1, Joanna Kim1, Ji Min Yang1, Kwang-
Hyun Cho2, and Ki-Sun Kwon1

1Aging Research Center, KRIBB
2Department of Bio and Brain Engineering, KAIST

Reactive oxygen species (ROS) normally exist in all aerobic
cells in balance with biochemical antioxidants. Oxidative
stress occurs when this critical balance is disrupted. ROS
are not always harmful byproducts; when tightly regulated,
ROS can act as intracellular signaling molecules. ROS
induce proliferation, senescence, apoptosis, and necrosis at
the cellular levels, resulting in cancer, aging and a variety
of diseases at the organism levels by direct regulation of
the gene expressions and protein activities at the molecular
levels. Here we demonstrate a cancer cell model, cell fate
of which depends on the ROS concentration. Cancer cells
show phenotypes such as proliferation, growth-arrest and
death at the low, medium and high ROS levels, respectively.
We constructed a conceptual framework of ROS signaling,
measured time course activities of several protein components
therein, and acquired mRNA expression profiles at different
time points to develop a kinetic model. We argue that this
model might be useful for understanding the complex
regulation of interacting ROS signaling networks and also
be helpful for the future strategy to eliminate cancer cells.
(11th International Conference on Systems Biology :
edinburgh (UK), 2010)

Keywords : ROS, cancer, oxidative stress

A-10
Activation of PERK signaling attenuates
A -mediated ER stress

Do Yeon Lee1,2,*, Kyu-Sun Lee1, Sung Su Kim2, and
Kweon Yu1

1Department of Anatomy and Cell Biology, College of
Medicine, Chung-Ang University

2Aging Research Center, KRIBB

Alzheimer's disease (AD) is characterized by the
deposition of aggregated beta-amyloid (A ) which
triggers a cellular stress response called the unfolded
protein response (UPR). The UPR signaling pathway is a
cellular defense system for dealing with the accumulation
of misfolded proteins but switches to apoptosis when
endoplasmic reticulum (ER) stress is prolonged. ER stress
is involved in neurodegenerative diseases including AD,
but the molecular mechanisms of ER stress-mediated A

neurotoxicity still remain unknown. Here, we show that
treatment of A triggers the UPR in the SK-N-SH human
neuroblastoma cells. A mediated UPR pathway
accompanies the activation of protective pathways such as
Grp78/Bip and PERK-eIF2 pathway, as well as the
apoptotic pathways of the UPR such as CHOP and
caspase-4. Knockdown of PERK enhances A
neurotoxicity through reducing the activation of eIF2
and Grp8/Bip in neurons. Salubrinal, an activator of the
eIF2 pathway, significantly increased the Grp78/Bip ER
chaperone resulted in attenuating caspase-4 dependent
apoptosis in A treated neurons. These results indicate
that PERK-eIF2 pathway is a potential target for
therapeutic applications in neurodegenerative diseases
including AD.

A-11
Anemia and impaired oxidative stress induced
erythropoiesis in Peroxiredoxin II knockout
mice

Tae-Ho Kwon1,2, Ying-Hao Han1, Do-Young Yoon2, and
Dae-Yeul Yu1

1Aging Research Center, KRIBB 
2Department of Bioscience and Biotechnology, Konkuk
University

Peroxiredoxin II (Prx II) is a kind of antioxidant protein
that reduce peroxide levels by using reducing agents such
as thioredoxin. These proteins were characterized to have
a number of cellular functions, including cell proliferation
and differentiation and protection of specific proteins from
oxidative damage. It has been reported that Prx II is
essential for antioxidative defense mechanism in RBCs
(Lee et al., 2003). Prx II-/- mice showed higher levels of
ROS and abnormal RBCs in their peripheral blood. To
examine the physiological roles of Prx II relevant to these
phenotypes, we checked the erythropoiesis in Prx II-/-
mice. The result showed that Prx II-/- mice increased early
erythroblast cells in their bone marrow compared to wild
type, immature erythrocyte dramatically increased in Prx
II-/- mice peripheral blood and showed a markedly
increased annexin V binding. Consistent with these results,
immature erythrocytes were significantly increased in Prx
II-/- mice spleen compared to wild type. These results
indicated that Prx II may regulate RBCs erythropoiesis
and erythrocyte apoptosis under oxidative stress condition.
Taken together all the results suggest that Prx II should be
a main antioxidant enzyme to play a pivotal role in
regulating early erythroblast survival. (The 62th Annual
Meeting of the Korean Association of Biological
Sciences : Seoul, 2010)

Keywords : PRX II, ROS, erythropoiesis
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DNAzymes, reaction time and pH, we could detect Pb2+
as low as 5 nM within a 20 min without the preliminary
and the post treatments. Considering the multi-color-
fluorescence quenching capability of gold nanoparticles
and the to-be-developed functional nucleic acids for other
metal ions, this study could extend the application of
DNAzymes to the detection of multiple heavy metal ions.

Keywords : DNAzymes

A-8
Label-free electrochemical method for the
detection of human α-thrombin using ferrocene
coated gold nanoparticles and thrombin aptamers

Hyunkyung Jeong1,2, Dohyoung Kwon1, Chang-soo Lee1,2,
and Bong Hyun Chung1,2

1BioNanotechnology Research Center, KRIBB
2NanoBiotechnology, UST

Label-free electrochemical method for the detection of
human α-thrombin using a water-soluble, ferrocene-
functionalized gold nanoparticles and a single-stranded
oligonucleotide aptamer probe is described. Au
nanoparticles coated with ω-ferrocenyl hexanethiolate
ligand and polyethylene glycol, with average composition
Au140(ω-ferrocenyl hexanethiolate)39 which has about 1~2
nm size range, exhibit a unique combination of adsorption
properties to negatively charged DNA by electrostatic
interactions. The ferrocene molecules of the adsorbed gold
nanoparticles can be robustly oxidized and reduced upon
the aptamer molecule and there exhibit stable ferrocene
voltametry over long periods of time.  It can be a direct
method in which the recorded current decreases upon
addition of the targeted protein. The interacrions between
thrombin aptamer and ferrocene coated gold nanoparticles
are characterized through cyclic voltammogram,
differntial pulse voltammogram and SPR phenomena on
the gold electride surface. 

Keywords : biosensor, thrombin aptamer, electrochemistry
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which MDH1 was knockdowned and old HDFs, suggesting
that cytosolic NAD+ depletion accelerate cellular senescence.
We also found that AMPK was activated by knockdown of
MDH1 in HDFs. These results suggest that NAD+ depletion
and subsequent AMPK activation results in cellular
senescence in the metabolically unfavored cells where
MDH1 was inactivated. 

Keywords : MDH1, senescence, HDFs

A-15
JNK/FOXO signaling regulates the expression
of drosophila peroxiredoxin V during immune
response

Hye-Mi Ahn1,2, Kyu-Sun Lee1, Dong-Seok Lee2, and
Kweon Yu1

1Aging Research Center, KRIBB
2College of Natural Sciences, Kyungpook National
University

Innate immunity plays an important role in combating
microbial infection in all animals. In Drosophila gut, Dual
oxidase (Duox) produces sufficient amounts of ROS, a
potential bacterial-killing molecule, to combat the infectious
microbe. Concurrently antioxidant systems are activated
for the elimination of residual ROS in order to protect the
host. Here we identified the Drosophila peroxiredoxin V
(dPrxV) as an immune-related antioxidant enzyme for
maintaining the intestinal redox homeostasis. We found
that dPrxV was predominantly expressed in gut and induced
by oral infection with Erwinia carotovora carotovora (Ecc15)
strains. In Drosophila gut, JNK/FOXO signaling was
activated and the expression of dPrxV was significantly
increased by infection with Ecc15. The expression of dPrxV
was also increased by gut-specific overexpression of Duox,
while decreased by knockdown of Duox. Moreover, the
activation of JNK/FOXO signaling in gut increased the
dPrxV expression. These results suggest that JNK/FOXO
signaling plays a critical role in regulating the expression
of antioxidant system for protecting the host gut epithelial
cells from oxidative stress. (The 22nd Annual Meeting of
the Korean Society for Molecular and Cellular Biology
: Seoul, 2010) 

Keywords : dual oxidase, drosophila peroxiredoxin V,
JNK/FOXO signaling, ROS

A-16
Nox4-dependent H2O2 production contributes

to chronic glutamate toxicity in primary cortical
neurons

Jong Seong Ha1, Jeong Eun Lee1, Jae-Ran Lee2, Cheol
Sang Lee3, Jin-Soo Maeng1, Yun Soo Bae4, Ki-Sun Kwon1,
and Sung Sup Park1

1Aging Research Center, KRIBB
2Brain Research Center, KRIBB
3Department of Biological Science, Kunsan National
University

4Division of Molecular Life Sciences and Center for Cell
Signaling Research, Ewha Womans University

Generation of reactive oxygen species (ROS) can induce
neuronal cell death and has been implicated in a variety of
neurodegenerative diseases as well as brain ischemia.
Intracellular ROS have been reported to be a main trigger
of glutamate toxicity, especially in acute toxicity
(excitotoxicity). Here, we show that extracellular H2O2
accumulation is induced by chronic glutamate exposure in
a primary cortical neuron culture and thus glutamate
toxicity can be blocked by catalase. Pharmacological and
genetic approaches revealed that H2O2, rather than
superoxide accumulation, is mediated by activation of
NMDA and AMPA receptors, and is dependent on
NADPH oxidase Nox4. These findings demonstrate that
extracellular ROS generation dependent on NADPH
oxidase is important in the development of neuronal
diseases, and suggest that targeting extracellular H2O2
and modulation of neuronal NADPH oxidase can be used
as a new therapeutic strategy for neurodegenerative
diseases. (The 22nd Annual Meeting of the Korean
Society for Molecular and Cellular Biology : Seoul,
2010)

Keywords : reactive oxygen species, NADPH oxidase
Nox4, neurodegenerative diseases

A-17
Peroxiredoxin I inhibits K-rasG12D-driven
lung tumorigenesis via redox neutralization

Young-Ho Park1,5,*, Sun-Uk Kim1,2,*, Bo-Kyoung Lee1,*, In-
Sung Song3, Hye-Jun Shin1, Sang-Mi Cho1, Mi-Ra Jung1,
Jin-Man Kim4, and Dae-Yeul Yu1,5

1Aging Research Center, KRIBB
2National Primate Research Center, KRIBB
3Genome Research Center, KRIBB
4College of Medicine, Chungnam National University
5Functional Genomics, UST

K-ras is frequently mutated in non-small cell lung cancer
(NSCLC). Recent studies suggest that reactive oxygen

Korea Research Institute of Bioscience and Biotechnology 7

A-12
Drosophila short neuropeptide F and receptor
modulate cAMP-PKA-CREB pathway through
gas in Drosophila BG2-c6 cells

Seung-Hyun Hong, Kyu-Sun Lee, Ae-Kyeong Kim, and
Kweon Yu

Aging Research Center, KRIBB

Drosophila short neuropeptide F (sNPF), which is an
orthologue of the mammalian neuropeptide Y (NPY), and
sNPF receptor (sNPFR1) regulates feeding behavior and
body size. Previously, we showed that sNPF/sNPFR1
regulates body size through ERK-mediated insulin signaling
in the Drosophila in vivo system and Drosophila CNS-
derived BG2-c6 cells. However, we don't know whether
other pathways are required for the regulation of feeding
behavior. sNPFR1 is a G-protein-coupled receptor (GPCR)
and shows significant similarities with mammalian NPY
receptors. Since NPY regulates feeding through cAMP-
PKA in the hypothalamus of rats, we investigated whether
the cAMP-PKA-CREB pathway is activated by sNPF in
Drosophila BG2-c6 cells. After sNPF peptide treatment in
BG2-c6 cells, the cAMP accumulation and the activation
of CREB was increased in a time-dependent manner. This
sNPF-mediated CREB activation inhibited by the PKA
inhibitor H89, indicating that sNPF peptide regulates cAMP-
PKA-CREB pathway in BG2-c6 cells. Next, to identify
the functional Ga protein to sNPFR1, we knocked-down
expression levels of Gas and Gai by the siRNA transfection
and measured the cellular cAMP level and CREB activation.
Gas siRNA transfection with sNPF peptide treatment
decreased the cAMP level and CREB activation, whereas
Gai siRNA transfetion with sNPF peptide treatment didn't
significantly change the cAMP level and CREB activation.
These results indicate that NPF/sNPFR1 modulates cAMP-
PKA-CREB pathway through Gas in Drosophila BG2-c6
cells. (The 51th Annual Drosophile Research Conference
(The Genetics Society of America) : Washington DC
(USA), 2010)

Keywords : Drosophila, neuropeptide, GPCR, PKA-
CREB

A-13
Genetically manipulated ER stress produces
Drosophila diabetic models

Kyu-Sun Lee and Kweon Yu

Aging Research Center, KRIBB

Endoplasmic reticulum stress (ER stress) and unfold
protein response (UPR) are implicated in a wide variety of

diseases including diabetes but the pathogenic mechanism
of ER stress remains to be solved. Diabetes is caused by
impaired insulin production in pancreatic b-cells (type I)
and peripheral insulin resistance (type II). Since insulin
signaling is evolutionary conserved, the Drosophila model
system is used to study metabolic diseases. Polyglutamine
(polyQ) expansion in late-onset human neurodegenerative
diseases like a Huntington disease induces aggregates and
neuronal cell death in part by activating ER stress signaling.
Here, we reported that ER stress by overexpression of
polyQ in insulin producing cells generates a Drosophila
model of the type I diabetes and in insulin responding cells
produces a Drosophila model of the type II diabetes. When
PolyQ were overexpressed in insulin producing cells or in
insulin responding cells, UPR genes were significantly up-
regulated. In addition, unconventional splicing of xbp-1
mRNA, a typical marker of ER stress, was observed in the
polyQ overexpressed flies. The type I diabetes model flies
by the polyQ overexpression phenocopied insulin deficiency
syndromes such as the reduction of Drosophila insulin-like
peptide (Dilps) expression, small body size, and the
dysregulation of systemic glucose level. The type II diabetes
model flies by the polyQ overexpression also showed
phenotypes similar to insulin resistance. These results
demonstrate that Drosophila diabetic models are useful for
understanding the molecular mechanisms of ER stress-
induced diabetes and provide new opportunities for screening
therapeutic drugs of diabetes. (The 51th Annual Drosophile
Research Conference (The Genetics Society of America)
: Washington DC (USA), 2010)

Keywords : Drosophila, metabolic disease, diabetes, ER
stresslifespan 

A-14
Inhibition of cytosolic malate dehydrogenase
induces cellular senescence in human dermal
fibroblasts

Seung-Min Lee, Sung-Kyu Ju, and Ki-Sun Kwon

Aging Research Center, KRIBB

Human cytosolic malate dehydrogenase (MDH1) plays a
role in controlling tricarboxylic acid cycle by transporting
NADH equivalents across the mitochondrial membrane.
We investigate the role of the MDH1 in the cellular
senescence process of human dermal fibroblasts (HDFs).
We observe that activities of MDH1 decrease with age
without loss of protein levels. Knockdown of MDH1 in
young HDFs exhibits significant senescent phenotypes
including senescence-associated beta-galactosidase activity,
flattened and enlarged morphology, and the increase of
population doubling time and p21Cip1 protein levels.
Cytosolic NAD+ levels decrease in both young HDFs in
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A-20
BCR neuronal Rac1 GTPase-activating protein
and neuronal development

A-Reum Park1,2, So-Hee Lim1, and Jae-Ran Lee1

1Brain Research Center, KRIBB
2Department of Pharmacology, Chungnam National University

Breakpoint Cluster Region (BCR) is a multi-domain protein
with several enzymatic functions. BCR has a serine/threonine
protein kinase in N-terminus, GEF (guanine nucleotide
exchange factors) and GAP (GTPase-activating proteins)
domains in C-terminus respectively. BCR has been known
as a fusion partner of Abl in BCR-Abl, which is a hallmark
of chronic myelogenous leukemia (CML). Rho GTPases
constitute a subfamily of the Ras super-family of small
GTPases and has been known as critical regulators of the
actin cytoskeleton in eukaryotic cells. Rho GTPases mediate
many morphological changes that can be observed during
neuronal development and Rac1 is most extensively studied
member of Rho family. Here BCR was newly found to
regulate neuronal development and actin polymerization
through Rac1 GAP activity. Dendritic arborization was
severely attenuated when BCR and ABR (active breakpoint
cluster region-related) were expressed in cultured hippocampal
neurons. Rac1 GAP domain located in C-terminus of BCR
was responsible for attenuated arborization and mutation in
activating GAP activity rescued dendritic arborization. N-
terminal coiled coil domain in proline-rich of BCR has been
known to have pivotal roles in BCR-Abloncogenes and
deletion of coiled coil also rescued dendritic arborization
as well as actin polymerization. Thus BCR was newly
found to inhibit neuronal development as Rac1 GAP and
coiled coil in N-terminus regulated Rac1 GAP activity.
(Proceedings of the Fall International Convention of
The Pharmaceutical Society of Korea : Cheongju, 2010)

Keywords : BCR, Rac1, GAP activity, neuronal development,
dendritic arborization
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species (ROS) is closely associated with mutant K-ras-
induced NSCLC progression. In addition, antioxidant
peroxiredoxin I (Prx I) is often upregulated in tumor
regions of NSCLC patients, as shown in other various
malignant tissues such as liver and breast. However, the
role of Prx I in lung tumorigenesis is not clear. Here we
have studied to determine the role for Prx I in K-rasG12D
induced NSCLC progression and to unravel the underlying
mechanism(s). To investigate the role of Prx I in
tumorigenesis, we have established stable cell lines
expressing K-rasG12D in immortalized Prx I+/+ and Prx
I-/- MEFs and generated K-rasG12DTg/Prx I-/- mice by
crossing K-rasG12D Tg mice with Prx I-/- mice. ROS
level and anchorage-independent growth were enhanced
by either transfection of K-rasG12D or Prx I deficiency,
which were most notably increased in K-rasG12D/Prx I-/-
MEFs, suggesting the synergistic action of them in
tumorigenesis. Consistent with these results, the incidence
and size of lung tumors were greatly increased by null
mutation of Prx I in K-rasG12Dmice. In particular, it is
novel finding that Prx I activation suppressed K-rasG12D-
initiated feedback signals that implicated in cancer cell
proliferation, including ERK phosphorylation and Cyclin
D1. In summary, Prx I act as a tumor suppressor in K-
rasG12D-driven lung tumorigenesis possibly by its
regulation of redox status. These findings will provide a
better understanding of oxidative stress-mediated
tumorigenesis and therapeutic modality of K-ras-
associated NSCLC patients. (5th AMMRA Meeting &
11th CSLAS Annual Meeting : Taipei, 2010)

Keywords : Peroxiredoxin I, ROS, K-ras, lung tumorigenesis,
NSCLC

A-18
Study of drosophila reproduction by the short
neuropeptide F

Yoon Seok Suh1,2, Kyu-Sun Lee1,2, and Kweon Yu1,2

1Aging Research Center, KRIBB
2Functional Genomics, UST

Neuropeptides generally regulate animal behavior. Particularly,
neuropeptide Y (NPY) secreted in the mammalian brain
controls food consumption. An Drosophila orthologue of
NPY is short neuropeptide F (sNPF). In our previous study,
sNPF is reported to regulate body growth via insulin
signaling pathway. In Drosophila, insulin signaling
pathway plays an important role for the development of its
reproductive system. To study this, we examined the
fecundity and morphology of ovary in the sNPF mutant.
We found decreased number of ovarioles, a delayed
progression of vitellogenesis, low fecundity, and a small
size of ovary in in the sNPF mutant. These results suggest

that sNPF plays an important role in the development of
Drosophila's reproductive system. (The 22nd Annual
Meeting of the Korean Society for Molecular and Cellular
Biology : Seoul, 2010)

Keywords : short neuropeptide F (sNPF), insulin signaling
pathway, eproductive system

A-19
The drosophila homolog of methionine sulfoxide
reductase A extends lifespan and increases
nuclear localization of FOXO

Ae-Kyeong Kim1, Joon H. Lee2, and Kweon Yu1,*

1Aging Research Center, KRIBB
2Myunggok Eye Research Institute, Kim's Eye Hospital,
Konyang University College of Medicine

Methionine sulfoxide reductase A (msrA) was previously
found to increase resistance to oxidative stress and
longevity in animals. We identified dmsrA, a Drosophila
homolog of human msrA, as a downstream effector of
FOXO signaling in Drosophila, which enhances resistance
to oxidative stress and increases survival under stressed
conditions. Additionally, overexpression of dmsrA in
neurons extended the lifespan of flies. Moreover,
overexpression of dmsrA in fat body cells caused FOXO
to translocate to the nucleus, implying that this possible
positive feedback loop between dmsrA and FOXO could
potentiate the antioxidant activity of dmsrA and increase
the lifespan in Drosophila. (The 22nd Annual Meeting of
the Korean Society for Molecular and Cellular Biology
: Seoul, 2010)

Keywords : methionine sulfoxide reductase A, FOXO
signaling
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to asialoglycoconjugates via the trans-glycosylation
reaction mechanism. Some pathogenic bacteria decorate
their surfaces with sialic acids which were often scavenged
from host sialoglycoconjugates using their surface-localized
enzymes. In this study, we constructed an in vitro trans-
sialylation system by reconstructing the exogenous
sialoglycoconjugate synthesis system of pathogens on the
surfaces of yeast cells. The nanH gene encoding an
extracellular sialidase of Corynebacterium diphtheriae was
cloned into the yeast surface display vector pYD1, based
on the Aga1p-Aga2p platform, to immobilize the enzyme
on the surface of the yeast, Saccharomyces cerevisiae. The
surface-displayed recombinant NanH protein was expressed
as a fully active sialidase, and also transferred sialic acids
from pNP-α-sialoside, a sialic acid donor substrate, to
human-type asialo-N-glycans. Moreover, this system was
capable of attaching sialic acids to the glycans of asialofetuin
via α(2,3)-or α(2,6)-linkage. The cell surface-expressed C.
diphtheriae sialidase showed its potential as a useful whole
cell biocatalyst for the transfer of sialic acid as well as the
hydrolysis of N-glycans containing α(2,3)- and α(2,6)-
linked sialic acids for glycoprotein remodeling. (Sialoglyco
2010 : Potsdam (Germany), 2010)

Keywords : NanH, sialidase, Corynebacterium diphtheriae,
in vitro trans-sialylation, Saccharomyces
cerevisiae, cell surface display, sialoglycoconjugate

A-24
Decreased expression of VCAM-1 in senescenced
mesenchymal stem cells can be reversed by
hyaluronan treatment

Eun Mi Jung1, Ohsuk Kwon1, Ki-Sun Kwon2, Jeong-Ki
Min3,*, Doo-Byoung Oh1,*

1Integrative Omics Research Center, KRIBB
2Aging Research Center, KRIBB
3Therapeutic Antibody Research Center, KRIBB

Mesenchymal stem cells (MSCs) are adult stem cell
populations possessing the potential to differentiate into
multiple cell types, representing a promising tool for cellular
therapy. The low frequency of MSCs in bone marrow requires
in vitro expansion step prior to clinical use. Unfortunately,
this culture process accompany cellular senescence comprising
morphological changes and the decreased propensity to
proliferate and differentiate, which ultimately result in
growth arrest and apoptosis. During the cellular senescence
of MSCs, the expression of their surface markers were
attenuated. Among them, the expression level of vascular
cell adhesion molecule (VCAM)-1 experienced the most
dramatic decrease. It was found that the crosslinking of
CD44 on the surface of MSC using specific antibodies up-
regulated the expression of VCAM-1. This effect was

more highlighted in the senescent passage of MSC culture
because the decreased expression level of VCAM-1 was
restored by CD44 crosslinking. Treatment of hyaluronan,
the glycosaminoglycan ligand of CD44, also augmented
VCAM-1 expression since hyaluronan binding is capable
to cluster CD44. We also found that hyaluronan synthesis
was reduced in the senescent passage of MSC culture,
verified by immunofluorescence staining of hyaluronan
and reverse-transcriptive polymerase chain reaction of
hyaluronan synthase genes. These results suggest that the
VCAM-1 expression might be down-regulated in the
senescent passage due to the decreased level of hyaluronan,
which can be partially restored by treating hyaluronan to
the cell culture. [Supported by Korea Research Council of
Fundamental Sicence and Technology (KRCF) and KRIBB
initiative program]

Keywords : mesenchymal stem cell, senescence, VCAM-1,
CD44, hyaluronan 

A-25
Development of fluorescent probes using an
Aspergillus oryzae lectin (AOL)fused with
fluorescent proteins for detecting core (1,6)-
fucosylated glycan

J. Y. Mun1,2, E. M. Jung1, Y. J. Kim1, K. J. Lee1, O. S. Kwon1,2

and D. B. Oh1,2

1Integrative Omics Research Center, KRIBB
2Functional Genomics, UST

Membrane proteins on the cell surface and secretory
proteins are mostly attached with glycans, which play
crucial regulatory roles. Especially, the (1,6)-fucosylation
of core N-glycan (core fucose) has been known to play
essential roles in various pathophysiological events such
as oncogenesis and metastasis. Therefore, a fluorescent
probe recognizing core fucose will be a powerful tool for
elucidating its functional role and further diagnosing cancer.
The fleAgene, which has been known to code Aspergillus
oryzae lectin (AOL), was cloned from A. oryzae RIB40
and inserted into Escherichia coli expression vector. Then,
we fused it with the either citrine or cerulean gene (improved
variants of yellow or cyan fluorescent protein) to generate
two fusion protein expression vectors. The resulting fusion
gene products (FleA-citrine & FleA cerulean) were
successfully expressed in E.coli and purified homogeneously
using two step affinity purification process. The fluorescent
FleA fusion proteins were shown to detect core fucose
specifically through lectin blot. Also, we could observe
fluorescent images, detecting core fucose in glycoproteins
on the surface of cancer cells. The reduction of core fucose
amount induced by the transfection of (1,6)-fucosyltransferase
gene (Fut8) siRNA was also successfully detected by the
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A-21
Alcohol dehydrogenase 1 of the thermotolerant
methylotrophic yeast Hansenula polymorpha

Surisa Suwannarangsee1, Doo-Byoung Oh1, Hyun Ah
Kang2, Warawut Chulalaksananukul3, and Ohsuk Kwon1,*

1Integrative Omics Research Center, KRIBB
2Department of Life Science, College of Natural Science,
Chung-Ang University

3Biofuel Production by Biocatalyst Research Unit and
Department of Botany, Faculty of Science, Chulalongkorn
University, Thailand

The thermotolerant methylotrophic yeast Hansenula
polymorpha has recently been gaining interests as a
promising host for bioethanol production due to its ability
to ferment xylose, glucose, and cellobiose at elevated
temperatures up to 48˚C. In this study, we identified and
characterized alcohol dehydrogenase 1 of H. polymorpha
(HpADH1). The amino acid sequence of HpADH1 was
about 75% identical to those of ADH1 and ADH2 proteins
of Saccharomyces cerevisiae. HpADH1 seems to be a
cytoplasmic protein since no N-terminal mitochondrial
targeting extension was detected. Compared to the ADHs
of other yeasts, recombinant HpADH1 overexpressed in
Escherichia coli exhibited much higher catalytic efficiency
for ethanol oxidation along with similar levels of
acetaldehyde reduction. HpADH1 showed broad substrate
specificity for alcohol oxidation but had an apparent
preference for medium chain length alcohols. Even though
the H. polymorpha ADH1gene was expressed at similar
levels in media containing glucose, xylose, glycerol or ethanol
as the sole carbon source, both ADH isozyme pattern analysis
and ADH activity assay indicated that ADH1 is the major
alcohol dehydrogenase in H. polymorpha DL-1. Moreover,
an HpADH1-deleted mutant strain produced less ethanol in
glucose or glycerol media compared to wild-type strain.
Interestingly, when the DHpADH1 mutant was complemented
with an HpADH1 expression cassette fused to a strong
constitutive promoter, the resulting strain produced
significantly increased amounts of ethanol compared to
wild-type strain. Taken together, our results suggest that
optimization of ADH1 expression would be an ideal method
for developing H. polymorpha into an efficient bioethanol
production strain. Supported by KRIBB Research Initiative
Program grant and Korea Research Foundation grant (No.
2009-0075186). (28th International Specialised Symposium
on Yeasts : Bangkok (Thailand), 2010)

Keywords : Hansenula polymorpha, Alcohol dehydrogenase,
Bioethanol production

A-22
Characterization of the CpxAR two-component
signal transduction system of the capnophilic
rumen bacterium Mannheimia succiniciproducens

Seulgi Yun1,2, Eun-Gyeong Lee1, Won Seok Jung1, Doo-
Byoung Oh1, Sang Yup Lee3, and Ohsuk Kwon1,2

1Integrative Omics Research Center, KRIBB
2Biosystems & Bioengineering, UST
3Department of BioSystems, BioProcess Engineering Research
Center and Bioinformatics Research Center, KAIST

The cpxR and cpxA genes of Mannheimia
succiniciproducensencode, respectively, proteins having
about 70% and 50% of amino acids sequence homology
with CpxR response regulator and CpxA sensor kinase of
the bacterial Cpx two-component system involved in
envelop stress response. The purified N-terminally truncated
CpxA which was deleted for its transmembrane domain
was able to autophosphorylate and transphosphorylate
CpxR, demonstrating that these two proteins are a functional
sensor kinase and a response regulator, respectively. We
constructed a cpxR mutant strain and examined its phenotype
under various growth conditions. The cpxR mutant exhibited
growth retardation in the presence of 0.2 mM H2O2or 0.2
M NaCl. In addition, when putative targets were searched
by employing transcriptome analysis to overexpression of
CpxR, many genes involved in cell wall biosynthesis were
differentially expressed. Our data clearly indicate that
CpxAR system of M. succiniciproducens might be involved
in the envelop stress signaling. Supported by the Genome-
based Integrated Bioprocess Project grant of the Ministry
of Education, Science and Technology (MOEST) through
the Korea Research Foundation (KRF). (International
Meeting of the Microbiological Society of Korea : Uljin-
Gun, 2010) 

Keywords : Mannheimia succiniciproducensencode,
cpxR, two-component system

A-23
Construction of an in vitro trans-sialylation
system: surface display of Corynebacterium
diphtheriae sialidase on Saccharomyces cerevisiae 

Seonghun Kim1, Doo-Byung Oh1, Hyun Ah Kang2, and
Ohsuk Kwon1

1Integrative Omics Research Center, KRIBB
2Department of Life Science, College of Natural Science,
Chung-Ang University

Sialidases can be used to transfer sialic acids from sialoglycans
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1Integrative Omics Research Center, KRIBB
2Division of Applied Life Science (BK21), EBNCRC and
PMBBRC, Gyeonsang National University 

3Department of BioSystems, BioProcess Engineering
Research Center and Bioinformatics Research Center,
KAIST

In this study, the putative narP and narQ genes encoding,
respectively, proteins having about 90% and 70% of amino
acids sequence homology with NarP response regulator
and NarQ sensor kinase were identified from the capnophilic
Gram-negative bacterium Mannheimia succiniciproducens.
The NarQ and NarP proteins were overexpressed and
purified from E. coli and used to examine their
autophosphorylation and transphosphorylation in vitro.
Further, the target operons of Nar system were screened
based on the genome-wide transcriptome profiles of NarP
overexpressing strain. Our data showed that about 20 and
150 genes were up-regulated and down-regulated more
than two-folds upon overexpression of NarP, respectively.
To further investigate the regulation by this system, the
expression of promoter fusions, an activatable F(napF'-
lacZ) and a repressible F(frdA'-lacZ), were analyzed in
wild-type and narP deleted mutant strains under various
culture conditions. Our data clearly indicate that NarPQ
two-component system of M. succiniciproducens induces
or represses the expression of target genes in nitrate dependent
manner. Supported by the Genome-based Integrated
Bioprocess Project grant of the Ministry of Education,
Science and Technology (MOEST) through the Korea
Research Foundation (KRF). (International Symposium
& Annual Meeting of The Korean Society for
Microbiology and Biotechnology : Seoul, 2010)

Keywords : NarPQ Two-component signal transduction
system; Mannheimia succiniciproducens

A-29
Regulation of oxidative stress response in the
methylotrophic yeast Hansenula polymorpha 

Eun Hye Kim1,2, Doo-Byoung Oh1, Jeong-Yoon Kim2,
Hyun Ah Kang3, and Oh Suk Kwon1,*

1Integrative Omics Research Center, KRIBB
2Department of Microbiology, Chungnam National
University

3Department of Life Science, Chung-Ang University

The thermotolerant methylotrophic yeast Hansenula
polymorphais an attractive model organism for diverse
fundamental studies, e.g., the genetic control of methanol
metabolism, peroxisome biogenesis, nitrate assimilation,
and resistance to heavy metals and oxidative stress. In this
study, the genome-wide expression profiles of H.

polymorpha in response to exposure to H2O2 were
analyzed to elucidate its global oxidative stress response.
In wild-type H. polymorpha, only less than 50 genes were
either up-regulated or down-regulated more than two-folds
in the presence of H2O2. When compared to the previously
reported H2O2-induced transcriptomic responses of
Saccharomyces cerevisiae and Schizosaccharomyces
pombe, the number of differently expressed genes (DEGs)
in H. polymorphawas much smaller, reflecting its
relatively high tolerance to oxidative stress. According to
whole genome sequence, H. polymorpha has putative
genes encoding Skn7 and Yap1 transcriptional regulators
which are known to coordinate expression of many genes
under oxidative stress conditions in other yeasts. When
either SKN7 or YAP1 genes of H. polymorpha were
disrupted the resulting mutant strains showed growth
retardation in the presence of oxidants compared to wild-
type strain. Furthermore, when these mutants were
exposed to H2O2, the number of DEGs was drastically
increased compared to those of wild-type strain.
Interestingly, both mutant strains shared more than 50% of
their DEGs. The DEGs were involved in diverse cellular
functions such as stress response, signal transduction,
transcriptional regulation, protein synthesis, carbohydrate
or lipid metabolism, and cell well metabolism, illustrating
the complexity of the transcriptional response to H2O2. The
majority of the up-regulated genes were involved in the
oxidative stress response and general stress response. On
the other hand, the majority of the down-regulated genes
were involved in metabolism and protein synthesis. Our
data suggest that both SKN7 and YAP1 play major roles
in oxidative stress responses of H. polymorpha to H2O2.
(28th International Specialised Symposium on Yeasts :
Bangkok (Thailand), 2010)

Keywords : methylotrophic yeast, Hansenula polymorpha,
oxidative stress, transcriptome analysis, signal
transduction

A-30
Transcriptome analysis of xylose metabolism in
the thermotolerant methylotrophic yeast
Hansenula polymorpha

Oh Cheol Kim1,2*, Surisa Suwannarangsee1, Doo-Byoung
Oh1, Jeong-Yoon Kim2, Hyun Ah Kang3, and Oh Suk
Kwon1

1Integrative Omics Research Center, KRIBB
2Department of Microbiology, Chungnam National
University, 

3Department of Life Science, Chung-Ang University

Xylose is a pentose sugar abundant in lignocellulosic
biomass and its efficient bioconversion is critical for the
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FleA fusion proteins. These results show that our FleA-
fluorescent fusion proteins would be employed as a valuable
fluorescent probe for detecting core fucose. (The 25th
International Carbohydrate Symposium (ICS2010) :
Tokyo (Japan), 2010)

Keywords : core fucose, AOL, fluorescent proteins

A-26
Functional characterization of Csav-ST3Gal
I/II, a sialyltransferase from the sea squirt
Ciona savignyi

Seonghun Kim1, Doo-Byoung Oh1, Hyun Ah Kang2,
Youn-Ho Lee3, and Ohsuk Kwon1

1Integrative Omics Research Center, KRIBB
2Department of Life Science, College of Natural Science,
Chung-Ang University

3Korea Ocean Research and Development Institute

Sialyltransferases are a group of the glycosyltransferase
transferring sialic acid from CMP-Neu5Ac to the non-
reducing terminal position of oligosaccharides attached to
glycoproteins and glycolipids. Animal sialyltransferases
are grouped into four families according to the linkage
specificity of their reaction: ST3Gal I-VI, ST6Gal I-II,
ST6GalNAc I-IV, and ST8Sia I-VI. The catalytic domains
of sialyltransferases contain four highly conserved regions
designed as the sialylmotifs- L (Large), S (Small), motif
III, and motif VS (Very small). These well conserved
sialylmotifs sugguested that all sialyltransferases had been
evolved from a common ancestor. At least 80
sialyltransferases have been known in vertebrate linage,
however, only a few have been characterized in non-
vertebrates. In this study, an invertebrate sialyltransferase
(Csav_ST3Gal I/II) identified from the sea squirt Ciona
savignyi was functionally characterized by using
recombinant enzyme expressed in Saccharomyces
cerevisiae. Csav-ST3Gal I/II is localized to Golgi
membrane when expressed in yeast. Enzymatic assays
indicate that Csav-ST3Gal I/II is capable of transferring
sialic acids to the oligosaccharides attached to asialofetuin.
Substrate specificities and kinetic properties indicated that
Csav-ST3Gal I/II prefers O-glycans rather than N-glycan
asialoglycoproteins as substrates but it doesn't use
glycolipids. Further, it has been shown that Csav-ST3Gal
I/II catalyzes the formation of α(2,3)-linkage by a lectin
blot analysis with Maackia amurensis and by specific
sialidase treatments. The Csav-ST3Gal I/II has three
putative N-glycosylation sites in its stem region and N-
glycosylation at these sites might important for the proper
folding and trafficking of the enzyme in vivo.
Interestingly, one glycosylation site of Csav-ST3Gal I/II
was occupied with N-glycan when expressed in yeast.

However, this glycan seems not to be essential for in vitro
catalytic activity since its removal by peptide N-
glycosydase treatments has no effect on catalytic activity.
(Sialoglyco 2010 : Potsdam (Germany), 2010)

Keywords : sialyltransferase, Ciona savigyi, N-glycosylation,
sialylation, yeast

A-27
Identification and functional characterization
of the NanH extracellular sialidase from
Corynebacterium diphtheriae

Seonghun Kim1, Doo-Byung Oh1, Hyun Ah Kang2, and
Ohsuk Kwon1

1Integrative Omics Research Center, KRIBB
2Department of Life Science, College of Natural Science,
Chung-Ang University

Corynebacterium diphtheriae, a pathogenic Gram-positive
bacterium, contains sialic acids on its cell surface, but no
genes related to sialic acid decoration or metabolism has
been reported in C. diphtheriae. In the present study, we
have identified a putative sialidase gene, nanH, from C.
diphtheriae KCTC3075 and characterized its product for
enzyme activity. Interestingly, the recombinant NanH
protein was secreted as a catalytically active sialidase in to
the periplasmic space in Escherichia coli, while the short
region at its C-terminus was truncated by proteolysis. We
reconstructed a truncated NanH protein (His6-NanH N)
devoid of its signal sequence as a mature enzyme fused
with the 6xHis tag at the N-terminal region. The purified
His6-NanH N can cleave α-2,3- and α-2,6-linked sialic
acid from sialic acid-containing substrates. In addition,
even though the efficiency was low, the recombinant His6-
NanH N was able to catalyze the transfer of sialic acid
using several sialoconjugates as donor, suggesting that the
reversible nature of C. diphtheriae NanH can be used for
the synthesis of sialyloligosaccharides via transglycosylation
reaction. (Sialoglyco 2010 : Potsdam (Germany), 2010)

Keywords : Corynebacterium diphtheriae, extracellular
protein, sialic acid, sialidase, sialoglycoconjugate

A-28
Nitrate dependent gene regulation by NarPQ
two-component system of the capnophilic rumen
bacterium Mannheimia succiniciproducens

Eun-Gyeong Lee1,2,*, Doo-Byoung Oh1, Seon-Won Kim2,
Sang Yup Lee3, and Ohsuk Kwon1
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A-31
A nano-interdigiated electrode immunosensor
with signal amplification using gold nanoparticles
or peroxidase 

Junhyoung Ahn1,2, Tae-Han Lee1,2, Kwang Heo3, Seunghun
Hong3, Yong-Beom Shin1,2, and Min-Gon Kim1,2

1Nanobiotechnology, UST
2BioMonitoring Research Center, KRIBB
3Department of Physics and Astronomy, Seoul National
University

A nano-interdigitated electrode(nIDE) having gap size
lower than 400 nm was fabricated by a photolithography
process. Two approaches for immunoassay of IL-5 were
attempted. Firstly, a typical ELISA was carried out on the
nIDE. Peroxidase was bound on the nIDE proportional to
the concentration of antigen and allowed to catalyze metal
deposition, which increased conductivity of the nIDE. An
optimum condition for the peroxidise-catalyzed metal
deposition was obtained. Secondly, gold nanoparticles,
which was conjugated with an antibody against IL-5, was
bound on nIDE through a sandwich immune reaction, and
then a gold enhancement reaction was carried out on the
nIDE. To increase detections sensitivity, conditions for
antibody immobilization on the nIDE was optimized. The
gap size of the nIDE was very critical in the detection
sensitivity of IL-5. When it was about 150 nm, we could
obtain a significant signal from single gold nanoparticle
bound on the nIDE. (Biosensors 2010 : Glasgow (UK),
2010)

A-32
Fabrication and applications of biomimetic 3D-
artificial membranes 

Jee Eun Park and Tai Hwan Ha

BioMonitoring Research Center, KRIBB

Recently, as the potential for practical applications of
biochips are increasing, many technologies and techniques
for the use of biolmolecular responses on the exteriors of
miniaturized and integrated chips are in the process of
being developed. For such research, a movement towards
applying MEMS (Microelectromechanical systems)
techniques in bioindustries is augmenting. In our research,
we were able to create an environment similar to a real cell
model by building a um-scaled PDMS with a projected
pattern, using a KOH related silicon anisotropic etch for
sustaining the formation of biomimetic 3-D artificial
membranes. Using these artifical cell membranes, we were
able to study the effects of antibiotic peptides on biomimetic
3-D artificial membranes, as well as observing reciprocal

interactions among biomolecules such as membranes,
DNA, and proteins. In the future, the formation of biomimetic
3-D artificial membranes is expected to greatly enhance
the research of biomolecular interactions in fields of studies
such as biochemistry, biology, and neurology. 

Keywords : membranes, 3-D artificial, biomimetic

A-33
Signal amplification using dual AuNPs conjugate-
based lateral flow assay method

Young Kyoung Oh1,2 and Min-Gon Kim1,2

1BioMonitering Research Center, KRIBB
2Nanobiotechnology, UST

In order to enhance detected signal without an additional
step in a gold nanoparticle (AuNP)-based lateral flow
immunoassay (LFA), a new and simple method utilizing
two AuNP- conjugates was developed. The 1st conjugate
was the AuNP immobilized with an biotinylated anti-
Human IL-5 antibody and blocked with bovine serum
albumin (BSA), and the 2nd conjugate was the AuNP
immobilized with an streptavidin and blocked with bovine
serum albumin (BSA). The two conjugates were
respectively encapsulated in different pads.   A scheme of
the LFA system is described in first figure. The size of the
two conjugates was very critical in the detection sensitivity
of IL-5. When 10nm for the 1st and 40nm for the 2nd were
used. As compared to the conventional LFA, the detection
sensitivity sucessfully increased. We could detect as low
as 0.01 ng/mL IL-5 in 10 min using the dual AuNP
conjugate-based LFA. 

A-34
SPR sensor for CRP assay using gold nanoparticles
immobilized with cell-free synthesized scFv 

Ju-Young Byun1,2, Dong-Myung Kim2, and Min-Gon Kim1

1BioMonitering Research Center, KRIBB
2Department of Fine Chemical Engineering and
Chemistry, Chungnam National University

We described a method to improve the sensitivity of
surface plasmon resonance (SPR) immunoassay using the
single-chain variable Fragment (scFv)-gold nanoparticles
(AuNPs) conjugate. As detection probe, the scFv was
produced by cell-free synthesis and conjugated with
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development of economical bioethanol fermentation process.
However, only a few microorganisms ate naturally able to
convert xylose to ethanol. The thermotolerant methylotrophic
yeast H. polymorpha is capable of alcoholic fermentation
of xylose even at high temperature up to 48˚C. In the
present study, the transcriptomes of H. polymorpha grown
on xylose were compared with those of glucose-grown
cells both under aerobic and microaerobic conditions. About
two percent of the 5.848 H. polymorpha genes were either
up-regulated or down-regulated more than two-fold during
growth on xylose. The majority of the up-regulated genes
were involved in metabolism. Some genes involved in
xylose metabolism such as TAL1, XYL1 and GRE3 were
also up-regulated, even though their induction levels were
only about three folds. On the other hand, the majority of
the down-regulation genes were involved in metabolism
and cellular transport. Interestingly, some genes involved
in glycolysis and ethanol fermentation were also repressed
during growth on xylose, suggesting that these genes might
be good targets for engineering H. polymorpha to improve
xylose fermentation. (International Meeting of the
Microbiological Society of Korea : Uljin-Gun, 2010)

Keywords : ligonocellulose, xylose metabolism, Hansenula
polymorpha, ethanol fermentation
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AuNP. For effective orientation of the scFv conjugated on
the AuNP, the functionalized scFv was prepared by
tagging the cysteine or avidine based on cell-free protein
synthesis system. To analyze analyte, an antibody was
immobilized on cystein-tagged protein G (Cys-protein G)
which was self-assembled on an SPR gold surface. The
scFv (CAT5-VH-Cys-VL-His)-AuNP conjugate was used
for signal amplification by reacting after CRP binding.
The Cys-protein G was readily immobilized on a bare gold
surface and bound the polyclonal antibody. The
functionalized scFv-AuNP conjugate was successfully
applied in the signal amplification for high sensitivity SPR
immunoassay. (Biosensors 2010 : Glasgow (UK), 2010)

Keywords : SPR, cell-free protein synthesis, scFv

Members

Director 
Min Kon Kim (mgkim@kribb.re.kr)

Principal Researcher
Yong Beom Shin (ybshin@kribb.re.kr)

Senior Researcher
Sang Jick Kim (sjick@kribb.re.kr)
Tai Hwan Ha (taihwan@kribb.re.kr)

Post-Doc
Seng Woo Li (swlee7607@gmail.com)
Tae Hwa Li (taehwali@gmail.com)

Researcher
Bo Bae Kim (plmn0730@hanmail.net)
He Rim Yun (hryoon@kribb.re.kr)
Hyo Am Jeong (good_ammy@hanmail.net)
Hyun Ju An (neolub@naver.com)
Ji En Park (pje122@hanmail.net)
Jin Myeng Song (1day@dreamwiz.com)
Ju Young Byun (bjy8349@nate.com)
Jun Hyeong An (cultenigma@empas.com)
Won Ju Im (imwjoo00@gmail.com)
Young Kyung O (hggnei@hanmail.net)
Yun Ju Sung (sungv7@naver.com)

16 4th KRIBB Poster Festival

Division of Translational Research

Medical Genomics Research Center

Development and Differentiation Research Center

Medical Proteomics Research Center

4 t h  K R I B B  P o s t e r  F e s t i v a l



In RGZ-treated 3T3-L1 preadipocyte, transfection of lipin-
1 small interfering RNA increased the phosphorylation of
ERK1/2 and PPARγ. These results suggest that RGZ
induced adipogenesis through increased expression of lipin-
1 to lead inhibition of ERK pathway and transcriptional
activation of PPARγ. We conclude that suppression of
lipin-1 expression may contribute to obesity that side
effect of diabetic agents. (Experimental Biology 2010,
American Socienty for Biochemistry and Molecular
Biology : Anaheiml (USA), 2010)

Keywords : ppar gamma, lipin-1, RGZ

B-4
Upregulation and clinical significance of serine
protease kallikrein 6 in colon cancer

Jong-Tae Kim1, Min Ah Kang1, Kyung-Sook Chung1, Hyo
Ran Yoon1, Sang Jick Kim1, Young Il Yeom1, Joo Heon
Kim2, Kyo Hyun Kim3, Eun Young Song1, and Hee Gu
Lee1,*

1Medical Genomics Research Center, KRIBB
2Department of Pathology, Eulji University School of Medicine
3Preventive Medicine, Eulji University School of Medicine

Kallikrein-related peptidase 6 (KLK6) encodes a trypsin-
like serine protease that is upregulated in several cancers,
although the putative functions of KLK6 in cancer have
not been elucidated. Here, KLK6 was identified as a gene
that is highly upregulated in colon cancer, and the possibility
that KLK6 might be a suitable candidate as a tumor marker
was examined. KLK6 mRNA and protein were significantly
upregulated in tumor tissues compared to nontumor regions,
and clinicopathological analysis revealed a significant
correlation between KLK6 expression and Dukes' stage
(P=0.005). High KLK6 expression was significantly
associated with lower overall survival (P=0.001) and shorter
recurrence-free survival (P=0.001). Sera from colon cancer
patients revealed an increased in KLK6 secretion (0.25
µg/ml, P=0.031) compared to non-cancer cells (0.19 µg/ml),
although there was no significant difference between
tumor stages. The rate of proliferation and invasiveness
were decreased by 50% in cells transfected with KLK6-
specific small interfering RNA. Overexpression of KLK6
led to decreased activity of the E-cadherin promoter. This
study reveals that KLK6 is significantly upregulated in
colon cancer tissues and in sera from colon cancer patients,
and is closely associated with poor prognosis, suggesting
that KLK6 might be used as a potential biomarker and a
therapeutic target for colon cancer. (Frontiers in Immunology
Research Network : Athens (Greece), 2010)

Keywords : colon cancer, immunohistochemistry, invasiveness,
kallikrein, KLK6
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B-1
Genome-wide screen of aberrant methylation
identifies novel markers in gastric cancer

Han-Chul Lee, Tae-Wook Kang, Hee Jin Kim, Seun-
Young Kim, and Yong Sung Kim

Medical Genomics Research Center, KRIBB

DNA methylation profiling of a whole genome is essential
for understanding its relevance to normal development and
diseases including cancer. Using Illumina's infinium
methylation assay, we analyzed 11 gastric cancer cell lines
and 32 pairs of gastric cancer and normal samples to
discover methylation signatures specific to gastric cancer
cells (GCCs). We also analyzed gene expression patterns
of nine gastric cancer cell lines to compare gene expression
with methylation. Eight hundred and seventy-one (871)
differentially methylated regions (DMRs; average beta
difference > 20%) were selected in stage I gastric cancer
patients. Among 91 hypomethylated genes, 13 genes were
shown to be negatively correlated with gene expression
and 10 anong 13 genes were highly over-expressed in a
subset of gastric cancer patients. We validated 3 out of the
10 genes in 150 pairs of gastric cancer and normal tissues
and found that the 3 genes were differentially methylated
and expressed between tumor and normal tissues. The
methylations of three genes were correlated with expression.
KRIBB3 was most significant in tumor tissues among other
two genes. (5th Epigenomics Meeting & A3 symposium
: Jeju, 2010)

Keywords : DNA methylation, hypomethylation, gastric
cancer, expression 

B-2
NSC12618 induces apoptosis by upregulation
of RhoB via Jun N-terminal kinase signaling in
stomach cancer NUGC-3 cells  

Bo-Kyung Kim1, Song-Kyu Park2, Kyung-Sook Chung1,
Dong-Myung Kim1, Alexander Song4, Chang Woo Lee2,
Kiho Lee2, Kyung-Bin Song5, Gyoonhee Han6, Hwan
Mook Kim2,*, and Misun Won1,3,*

1Medical Genomics Research Center, KRIBB
2Bio-Evaluation Center, KRIBB
3Functional Genomics, UST
4Department of Biochemistry, Case Western Reserve
University, Cleveland, USA

5Department of Food Science and Technology; Chungnam
National University

6Department of Biotechnology, Yeonsei University

NSC126188, A piperazine alkyl derivative, caused multi-

septation of fission yeast and hypersensitized a ∆rho3mutant,
which implicates the involvement of functional human
homolog RhoB. NSC126188 induced apoptosis of NUGC-
3 cells, a human gastric cancer cell line via upregulation of
RhoB expression. Conversely, RhoB knockdown by siRNA
rescued the NUGC-3 cells from NSC126188-induced
apoptosis, indicating that RhoB plays a crucial role in
NSC126188-induced apoptosis. The pretreatment of
SP600125, a JNK inhibitor, suppressed apoptosis of
NUGC-3 cells by inhibiting JNK-mediated RhoB expression
in the presence of NSC126188. The reporter assay using
luciferase under the control of the RhoB promoter confirmed
NSC126188 activated the RhoB promoter, which was
inhibited by the JNK inhibitor. The knockdowns of MKK4/7,
JNK1/2, and c-Jun downregulated RhoB expression and
rescued cells from apoptotic death even in the presence of
NSC126188. This result thereby suggesting that the expression
of RhoB is regulated by JNK-mediated signaling in the
presence of NSC126188. The peroral administration of
NSC126188 in a mouse xenograft model of NUGC-3 cells
resulted in a decrease in tumor size by 57.4% without any
remarkable adverse effects. Taken together, our observations
indicate that NSC126188, a potential anti-cancer lead
compound, induces apoptosis by upregulation of RhoB via
JNK signaling in NUGC-3 cells. (The 18th Federation
Meeting of Korean Basic Medical Scientists : Seoul,
2010)

Keywords : RhoB, JNK, apoptosis

B-3
Peroxisome proliferator-activated receptor γ
agonist rosiglitazone increases expression of lipin-1
in adipocytes

Jina Kim, Dong Cho Han, and Byoung-Mog Kwon

Medical Genomics Research Center, KRIBB

We investigate the possibility that lipin-1 inhibits the
phosphorylation of extracellular-signal regulated kinases 1
and 2 (ERK1/2) and peroxisome proliferators-activated
receptor γ (PPARγ ) through its phosphatase activity.
Rosiglitazone (RGZ) is well known PPARγ agonist using
for the type 2 diabetes mellitus therapy with side effect
such as inducing obesity. RGZ enhances 3T3-L1 adipocyte
differentiation and lipin-1 expression. Lipin-1 is the
founding members of a novel family of Mg2+-dependent
phosphatidate phosphatases (PAP1 enzymes) that play key
roles in fat metabolism and lipid biosynthesis. The
phosphorylation of ERK1/2 and PPARγ was suppressed
by RGZ in the cells. Phospho-ERK1/2 translocate into the
nucleus, active nuclear ERK1/2 induces phosphorylation
of PPARγ and this phosphorylation decreases PPARγ
transcriptional activity and inhibits adipocyte differentiation.
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feeder-free conditions with or without serum. We also
determined that NPY directly activates Akt, ERK1/2 and
the CREB pathway through the NPY Y1 and Y5 receptors,
and that this is ultimately coupled to the control of hESC
proliferation and self-renewal. We demonstrate the
underlying importance of NPY signaling and its usefulness
in the development of a defined and xeno-free culture
condition for the large-scale propagation of undifferentiated
hESCs. (8th ISSCR Annual Meeting : San Francisco
(USA), 2010)

Keywords : human embryonic stem cells, self-renewal, NPY,
NPY Y1 receptor, NPY Y5 receptor

Members

Director
Yee-Sook Cho (june@kribb.re.kr)

Principal Researcher 
Yong-Kook Kang (ykkang@kribb.re.kr)
Jeong-Woong Lee (jwlee@kribb.re.kr)

Senior Researcher 
Mi-Young Son (myson@kribb.re.kr)
Kwang-Sun Kim (sunny06@kribb.re.kr)
Myung-Jin Son (mjson@kribb.re.kr)
Jung-Woon Lee (jwlee821@kribb.re.kr)

Researcher
Jung-Sun Park (jspark@kribb.re.kr)
Min-Joung Kim (dandekmj@kribb.re.kr)
Bin-Na Seol (nana8610@kribb.re.kr)
Hyun-Jin Kim (invu115@nate.com)
Jong-Jin Park (mrpro@kribb.re.kr)
Young-Sun Jung (ysjeong@kribb.re.kr)
Eun-Jeong Jeong (lovelove0314@hanmail.net)
Jeong-Hee Hwang (tkfkdgo0629@nate.com)
Min-Hwa Do (flower841204@hanmail.net)
Sun-Ok Oh (633zzang@kribb.re.kr)
Sun-Hwa Cho (sangminmania@hanmail.net)
Sang-Mi Cho (0184203686@hanmail.net)
Hoon Jang (Janghoon@kribb.re.kr)
Jeong-Eun Kim (ashur@kribb.re.kr)
Byung-Kuk Min (mbk0asis@kribb.re.kr)
Mi-Sol Do (dns8694@kribb.re.kr)
Sou-Jin Kwon (appie18@hanmail.net)

B-7
Annexin A4 interacts with the NF-kB p50
subunit and modulates NF-kB transcriptional
activity in a Ca2+-dependent manner

Hyeun Jung1, Yong-Joo Jeon1, Do-Hyng Kim1, Seung-
Wook Chi1, Sayeon Cho2, Sang Chul Lee1, Byoung Chul
Park1, Sung Goo Park1, and Kwang-Hee Bae1,*

1Medical Proteomics Research Center, KRIBB
2College of Pharmacy, Chung-Ang University

Previously, we identified annexin A4 (ANXA4) as a
candidate substrate of caspase-3. Proteomic studies were
performed to identify interacting proteins with a view to
determining the roles of ANXA4. ANXA4 was found to
interact with the p105. Subsequent studies revealed that
ANXA4 interacts with NF-kB through the Rel homology
domain of p50. Furthermore, the interaction is markedly
increased by elevated Ca2+ levels. NF-kB transcriptional
activity assays demonstrated that ANXA4 suppresses NF-
kB transcriptional activity in the resting state. Following
treatment with TNF-a or PMA, ANXA4 also suppressed
NF-kB transcriptional activity, which was upregulated
significantly early after etoposide treatment. This
difference may be due to the intracellular Ca2+ Level.
Additionally, ANXA4 translocates to the nucleus together
with p50, and imparts greater resistance to apoptotic
stimulation by etoposide. Our results collectively indicate
that ANXA4 differentially modulates the NF-kB signaling
pathway, depending on its interactions with p50 and the
intracellular Ca2+ ion level. (The Annual Meeting of the
Korean Society for Biochemistry and Molecular
Biology : Seoul, 2010)

Keywords : annexin A4, apoptosis, Ca2+, NF-kB

B-8
Comparative proteomic analysis among human
somatic cells, induced pluripotent stem cells
and embryonic stem cell line

Sun Young Kim1,3, Min Jung Kim2, Myoung Jin Son2,
Sang Oh Kwon4, Ik-Soon Jang4, Jong-Soon Choi4, Sung
Goo Park1, Byoung Chul Park1, Yong Man Hahn3, Sang
Chul Lee1, Yee-Sook Cho2,*, and Kwang-Hee Bae1,*

1Medical Proteomics Research Center, 
2Development and Differentiation Research Center,
KRIBB, 

3Department of Biological Sciences, KAIST
4Proteome Research Team, Korea Basic Science Institute

Induced pluripotent stem cells (iPSCs) are somatic cells that
have been reprogrammed to a pluripotent state by introducing
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B-5
A new method for osteoblastic differentiation
of monolayer-cultured human embryonic stem
cells using an mTOR kinase inhibitor

Mi-Young Son1, Kyu-Won Lee1, Yong-Mahn Han2, and
Yee Sook Cho1

1Development & Differentiation Research Center, KRIBB
2Department of Biological Sciences, KAIST

In order to gain a better insight of hESC osteogenic
differentia-tion, we tested whether PI3K, AKT, and mTOR
signaling is involved in osteoblast differentiation of hESCs.
We found that 5-7 days of continuous treatment with mTOR
inhibitor rapamycin, but not PI3K inhibitor LY294002, AKT
inhibitor, or FK506 (a structural analog of rapamycin),
stimulated an early osteoblast differentiation of hESCs under
feeder-free conditions, confirmed by the expression of
osteoblast-specific markers and the appearance of
mineralized bone nodules. We further speculated that
induction of hESC osteoblastic differentiation via
antagonized mTOR signaling might be linked to BMP/Smad
activity and transcriptional changes of its target genes. As
results, we determined that rapamycin significantly induces
increases in Smad1/5/8 phosphorylation and Id1-4 mRNA
expression. We demonstrate that blockade of central mTOR
signaling by rapamycin provide a regulatory cue that induces
the differentiation of hESCs into osteoblastic lineages in
vitro, and that requires active BMP/Smad1/5/8 signaling
pathway. Our results indicate that small-chemical compounds
of mTOR inhibitor will advantageous to optimize the
osteogenic culture conditions of hESCs. (8th ISSCR Annual
Meeting : San Francisco (USA), 2010) 

Keywords : embryonic stem cells, differentiation, osteogenesis

B-6
Neuropeptide Y functions as a self-renewal
factor on human embryonic stem cells

Mi-Young Son, Min-Jeong Kim, and Yee Sook Cho

Development & Differentiation Research Center, KRIBB

Neuropeptide Y (NPY) and its receptors are widely
expressed in various organs and cell types and have been
shown to have pleiotropic functions. However, their
presence or role in human embryonic stem cells (hESCs)
remains unknown. We showed that NPY and its Y1 and
Y5 receptor subtypes are present in undifferentiated hESCs
that appear to be involved with the regulation of hESC
proliferation and self-renewal. We demonstrated that
exogenous NPY stimulates the hESC proliferation and
supports long-term culture of undifferentiated hESCs in
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gradient method. PCG trials were conducted at 23   C on
HEWLs available from Sigma (USA) and Seikagaku
(Japan), which were prepared at 50 mg/ml in the 50mM
Na acetate buffer (pH 4.5). All protein solutions were
filtrated through 0.22  m Sartorius filter. Powders of NiCl2
(1g) were put into the bottom of a vertically held test tube
of 100 mm in length, upon which an aqueous solutions of
HEWL was carefully applied. The salt was dissolved
within a few hours and started to diffuse upwards. The
'crystal hanger' represents Hampton capillaries which are
attached on a Hampton cover-slip and inserted into the test
tube sealed by grease. Control PCGs without 'crystal
hanger' and test PCGs with 'crystal hanger' of varying the
number of inserted capillaries (1~5) of different diameters
(0.1~1.5mm) and with different amount of protein applied
(60~400mg) were performed. In both control and test
PCGs, crystals started to grow only in a region of 15 ~ 40
mm from the bottom of the test tube. In the control PCGs
of Sigma, many small crystals were distributed upon the
wall of test tube and no single crystal exceeded 1 mm in
length. In the test PCGs of Sigma, crystals grew up to 2~3
mm in length. In the control PCGs of Seikagagu, a few
crystals of 3~4 mm in length were obtained after two
weeks. We observed that many crystals appeared around
the capillaries in all test PCGs. The 'best' yield of big
crystals was in the test PCG with three capillaries of 1.0
mm in diameter. The amount of supplied protein solution
did not contribute in any significant manner. We found
that the inserted capillaries induced the nucleation around
them and suppressed the nucleation on the wall of tubes.
Hence we obtained HEWL crystals of 2~4 mm in length
regardless of its commercial sources. (The 10th
Conference of the Asian Crystallographic Association :
Busan, 2010)

Keywords : protein, crystal, neutron diffraction

B-11
Leukocyte common antigen-related (LAR)
tyrosine phosphatase positively regulates
osteoblast differentiation by modulating
extracellular signal-regulated kinase (ERK)
activation

Won Kon Kim1, Hye-Ryung Choi1, Sung Goo Park1,
Byoung Chul Park1, Yong Ko2, Kwang-Hee Bae1,*, and
Sang Chul Lee1,*

1Medical Proteomics Research Center, KRIBB
2Division of Life Science and Genetic Engineering, Korea
University

Protein tyrosine phosphatases (PTPs) are pivotal
regulators of key cellular functions, including cell growth,
differentiation, and adhesion. Previously, we reported that

leukocyte common antigen-related (LAR) tyrosine
phosphatase promotes osteoblast differentiation in
MC3T3-E1 preosteoblast cells. In the present study, the
mechanism of the regulatory action of LAR on osteoblast
differentiation was investigated. The mineralization of
extracellular matrix and calcium accumulation in MC3T3-
E1 cells were markedly enhanced by LAR overexpression,
and these effects were further increased by treatment with
a MEK inhibitor. In addition, LAR overexpression
dramatically reduced extracellular signal-regulated kinase
(Erk) activation during osteoblast differentiation. In
contrast, a marginal effect of the inactive LAR mutant on
Erk activation was detected. Expression of osteoblast-
related genes such as ALP, BSP, DLX5, OCN, and
RUNX2, was increased by LAR overexpression during
osteoblast differentiation. On the basis of these results, we
propose that LAR functions as a positive regulator of
osteoblast differentiation by modulating ERK activation.
Therefore, LAR phosphatase could be used as a novel
regulatory target protein in many bone-associated diseases,
including osteoporosis. (The Annual Meeting of the
Korean Society for Biochemistry and Molecular
Biology : Seoul, 2010)

Keywords : osteoblast, ERK, MEK, protein tyrosine
phosphatase

B-12
Mining of protein tyrosine phosphatases
(PTPs) involved in brown adipogenesis

Hye-Ryung Choi, Won-Kon Kim, Hyeun Jung, Eun
Young Kim, Sun Young Kim, Kwang-Hee Bae*, and Sang
Chul Lee*

Medical Proteomics Research Center, KRIBB

Brown adipocytes are specialized cells that can dissipate
energy and counteract obesity through a pattern of gene
expression that greatly increases mitochondrial content
and uncoupled respiration. However, regulation
mechanism of brown adipogenesis is well not known. The
present study was conducted to investigate expression
profiles of PTPs during brown adipocyte differentiation in
HIB-1B brown preadipocyte cell line. HIB-1B cells were
differentiated and confirmed by Oil-Red-O staining and
checking UCP-1 expression. After that, PTPs gene
expression profiling was analyzed by RT-PCR and real-
time PCR. The mRNA level of several PTPs is
significantly up- or down-regulated during brown
adipogenesis. In particular, ectopic expression and
knockdown of target PTPs had effect on adipogenesis rate,
indicating that these PTPs intimately involved in brown
adipogenic differentiation. These data can provide the clue
for deeper understanding of the brown adipogenesis. (The
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the defined transcription factors. iPSCs are one of the most
valuable resources in regeneration medicine, however, one
crucial point that still needs to be addressed in more detail
is whether iPSCs are indeed identical to embryonic stem
cells (ESCs). In this study, we performed comparative
proteomic analysis of human somatic cells (human newboen
foreskin fibroblasts; hFFs), human iPSCs derived from
hFFs (hiPSCs) and H9 human ESCs (hESCs). We have
reprogrammed hFFs to a pluripotent state using four core
transcription factors, Oct4 (O), Sox2 (S), Klf4 (K) and c-
Myc (M). The proteome of somatic cells is apparently
different from ES cells, whereas the one of iPS cells derived
from same somatic cells is relatively similar to that of ES
cells. However, the several proteins showed differentially
expressed pattern between ES cells and iPS cells, implying
that iPS cells are not identical to ES cells at proteome
level. Additionally, the proteomic analyses of iPS cells
induced by introducing the three, four, five or six transcription
factors were also performed. The data in this study from
proteomic analysis of iPS cells provide a valuable clue for
the understanding of reprogramming mechanism of somatic
cells. (The 22nd Annual Meeting of the Korean Society
for Molecular and Cellular Biology : Seoul, 2010)

Keywords : 2-DE, Induced pluripotent stem cells, embryonic
stem cells, proteomics

B-9
Crystallization of catalytic domain of human
MAP kinase phosphatase 5 for neutron
diffraction experiments

Simranjeet Singh Sekhon1,2, Elena Magay1 and Tae-Sung
Yoon1,2

1Medical Proteomics Research Center, KRIBB
2Bio-Analytical Science, UST

Neutrons penetrate deeply in the biological materials and
the enhanced visibility of hydrogen atoms from water,
substrates and proteins enables direct determination of
protonation state, and helps to provide a more complete
picture of atomic structure. Structural biology could not be
fully benefited from neutron diffraction studies because of
its requirement of 'big' crystals to compensate the weak
flux of available neutron sources. Even the most advanced
neutron source still requires protein crystals of size
>0.1~1.0mm3.To obtain large crystals, we investigated
various seed crystallization conditions, and also
determined the phase diagram to identify the best
conditions for growing the seed crystals. The catalytic
domain of human MAP Kinase Phosphatase 5 (MKP5c) of
which crystal structure was solved by x-ray diffraction
method was selected for this study because its unit-cell
size is suitable to existing neutron diffraction beam-lines.

MKP5c was purified and concentrated to 20mg/ml in 20
mM HEPES (pH 7.0) as final buffer. Using 24-well
Linbro plate, we obtained 0.3mm size crystals in the
longest dimensions by sitting-drop vapor-diffusion
method, initiated by mixing equal volume of the 20mg/ml
protein and the reservoir solution containing 24%PEG
3350. However, we observed that by increasing the
reservoir volume from 500µl to 2.5ml using one-well
organ-dish at high protein concentration (100~140 mg/ml)
in sitting-drop resulted in bigger seed crystals of sizes
0.5~0.6mm in the longest dimensions. The purified
MKP5c protein was concentrated to 50mg/ml and phase
diagram was investigated by batch method varying protein
and crystallizing agent concentration. By inserting seed
crystals in the meta-stable zone of the phase diagram and
continuously "feeding" these crystals with growing protein
solution, we have obtained 0.124mm3 size crystal in the
longest dimensions. We are repeatedly "feeding" the seed
crystals to achieve size >0.1~1.0mm3 suitable for neutron
diffraction experiments. (The 10th Conference of the
Asian Crystallographic Association : Busan, 2010)

B-10
Growing lysozyme crystals for neutron diffraction
beamlines

Elena Magay1 and Tae-Sung Yoon1,2

1Medical Proteomics Research Center, KRIBB
2Bio-Analytical Science, UST

Neutron protein crystallography beamlines have been
emerging with the introduction of new detectors and high-
flux neutron sources although they still require protein
crystals of which volumes are larger than 0.1~1.0 mm3
(Blakeley et al, 2008) for diffraction experiments or much
bigger ones for the tests of beamlines. Hen-egg white
lysozyme (HEWL) has been extensively studied during the
past decades as a model system for protein crystal growth
(PCG) studies. In spite of the commercial availability and
the easiness of crystallization, PCG studies on HEWL
have rarely reported to exceed 1 mm in length by widely
used PCG techniques such as vapor-diffusion or batch
methods although its crystallization in a concentration of
NiCl2 gradient was reported to 'reproducibly' produce
crystals of 4 mm in length within 10 days (Ataka &
Katura, 1992a,b) . Aiming to obtain large test crystal of
HEWL for neutron diffraction beamline(s) which are
under construction and testing in Korea, we found that the
NiCl2-concentration gradient method (Tachibana et al,
1999) could be the easiest way to obtain the desired
crystals. However, we also found that obtaining such a
size crystal depended on the commercial sources of
HEWL. In this work, we provide an improved method
based on our own application of NiCl2-concentration
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differentiation into adipocytes in 3T3-L1 cells. Depletion
of endogenous RPTPµ by RNA interference significantly
inhibited adipogenic differentiation, whereas RPTPµ
overexpression led to an increase in adipogenic differentiation
in 3T3-L1 cells. RPTPµ reduced the tyrosine phosphorylation
of p120 catenin and consequently led to enhanced
translocation of Glut-4 to the plasma membrane. Moreover,
ectopic expression of p120 catenin suppressed adipocyte
differentiation, and the decrease in adipogenesis by p120
catenin was recovered by introducing RPTPµ. Based on
these results, we suggest that RPTPµ may act as a positive
regulator of adipogenesis by regulating p120 catenin
phosphorylation. Overall, our data clearly show that
differentiation into adipocytes is controlled by RPTPm,
suggesting that RPTPµ and p120 catenin can be used as
novel target proteins for the treatment of obesity. (The 22nd
Annual Meeting of the Korean Society for Molecular
and Cellular Biology : Seoul, 2010)

Keywords : adipogenesis, p120 catenin, PTP

B-16
Screening of target genes of Yap2

Seo Young Bang1, Byoung Chul Park1, Kwang-Hee Bae1,
Sunghyun Kang1, Seung-Wook Chi1, Gwan-Su Yi2, and
Sung Goo Park*

1Medical Proteomics Research Center, KRIBB
2Department of Bio and Brain Engineering, KAIST

Glutathione peroxidase (GPX) is one of the antioxidant
enzyme and a ubiquitously expressed isoform that
scavenges the intracellular reactive oxygen species (ROS).
In other to search for the novel interaction partners of Gpx3,
immunoprecipitation/two dimensional gel electrophoresis
(IP-2DE) after formation of the mixed-disulfide intermediates
of the target proteins with Gpx3. The results revealed that
cadmium resistance protein 1 (CAD1), which also named
AP-1 like factor, Yap2, interacts with Gpx3. To further
understand the role of Yap2, we performed proteomic
analysis to search Yap2-specific targets. For the screening
of Yap2 target genes, we used a strain overexpressing
Yap2. Under this condition, we found 14 proteins that is
induced by Yap2. To validate these genes as a target gene
of Yap2, real-time PCR, binding motif analysis and
Chromatin Immunoprecipitation (ChIP) were performed.
Furthermore, we will carry out quantitative analysis with
target genes in the presence/absence of inducers. (Human
Proteome Organisation 2010 : Sydney (Australia), 2010)

Keywords : glutathione peroxidase 3, oxidative stress,
Yap2, target genes

B-17
Screening of target genes of Yap2Structural
feature of the extreme thermophile maltogenic
amylases from archaea

Tae-Yang Jung1, Hyung-Nam Song1, Hwan Ung Yong2, In
Hee Hong2, Ershita Fitria Oktavina2, Kwan-Hwa Park2,
and Eui-Jeon Woo1

1Medical Proteomic Research Center, KRIBB
2Department of Biological Science, University of Incheon

SMMA (Staphylothermus marinus maltogenic amylase) is
an extreme thermophile maltogenic amylase from archaea,
hydrolyzing cyclodextrin and linear maltooligosaccharide
of a-(1-4) glycosyl linkages. This enzyme has an
additional N-terminal extension (N'-domain) of ~110
amino acid that is highly conserved among archaeal
hyperthermophile amylases but not found in other
hydrozying enzymes of GH13 subfamily. To understand
the functional role of the N'-domain, we determined the
crystal structures of SMDMA at the resolution of 2.28 ?.
The structure revealed a unique architecture of the N'-
domain, a domain topology similar to Carbohydrate
Binding Module (CBM) 48 family. The strand-loop-strand
region of the N'-domain that interacts to carbohydrate in
CBM 48 family protrudes out and provides substrate
binding surface at the active site. It is positioned adjacent
to the active site forming one part of the substrate binding
groove at the reducing end of substrate. Unlike other
mesophilic bacterial maltogenic amylases, SMMA
contains the complete components for the activity in a
monomer subunit. This is the first observation of the
involvement of CBM 48 in the activity mechanism
suggesting that extreme thermophilic archaea utilize the
carbohydrate interaction property in the binding of
substrate at the active site. The structures would provide a
molecular basis for functional properties unique to
extreme thermophile maltogenic amylases from archaea.
(4th Amaly Symposium : Slovakia, 2010)

Keywords : extreme thermophile, maltogenic amylase, CBM
48, glycosyl hydrolase
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22nd Annual Meeting of the Korean Society for Molecular
and Cellular Biology : Seoul, 2010)
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B-13
Oxidative stress-enhanced SUMOylation and
aggregation of Ataxin-1: implication of JNK
pathway

Joo Hyun Ryu1, Sung Goo Park1, Sunghyun Kang1, Sa Yeon
Cho2, Do Hee Lee3, and Byoung Chul Park1

1Medical Proteomics Research Center, KRIBB
2College of Pharmacy, Chung-Ang University
3Department of Biotechnology, Seoul Women's University

Although the polyglutamine protein ataxin-1 is modified
by SUMO at multiple sites, the functions of such
modification or how it is regulated are still unknown. Here
we report that SUMO-1 or Ubc9 over-expression
stimulated the aggregation of ataxin-1 and that oxidative
stress, such as hydrogen peroxide treatment, further
enhanced SUMO conjugation and aggregation of ataxin-1.
Accordingly, co-treatment with antioxidant N-acetyl-
cysteine attenuated the effect of oxidative stress. Ataxin-1,
which can activate c-Jun N-terminal kinase (JNK)
pathway by itself, was strongly associated with apoptosis-
regulating kinase 1 (ASK1) while no interacting with JNK.
Finally, treatment of JNK specific inhibitor caused a
reduction in the oxidant-enhanced SUMOylation and
aggregation of ataxin-1. Together these results indicate
that SUMO modification of ataxin-1 promotes the
aggregation of ataxin-1 and that oxidative stress and JNK
pathway play roles in this process. (The Annual Meeting
of the Korean Society for Biochemistry and Molecular
Biology : Seoul, 2010) 

Keywords : polyglutamine disease, Ataxin-1, SUMO-1,
oxidative stress, JNK, ASK1

B-14
Role of Hsp70 co-chaperones in the degradation
of neurodegenerative proteins

Jinsun Choi1, Sung Goo Park1, Kwang Hee Bae1,
Sunghyun Kang1, Do Hee Lee2, and Byung Chul Park1

1Medical Proteomics Research Center, KRIBB
2Department of Biotechnology, Seoul Women's University

Macroautophagy as well as the ubiquitin-proteasome system

has been reported to play an important role in the degradation
of misfolded proteins implicated in neurodegenerative
diseases. However, how they are regulated or cooperate
during the degradation of such proteins is still unclear. We
previously demonstrated that co-chaperone CHIP (Carboxyl
terminus of Hsc70-Interacting Protein) is associated with
mutant SOD1 proteins and promotes their degradation via
catalyzing the ubiquitylation of mutant SOD1. In this study,
we provide evidence that HspBP1 (Hsp70 binding Protein
1), another co-chaperone of Hsp70, increases the degradation
of misfolded neurodegenerative proteins, such as mutant
SOD1, apparently by activating autophagic process. HspBP1
over-expression stimulates the formation LC3- , a key
molecule involved in macroautophagy, whereas CHIP does
not. By contrast, reducing the cellular level of HspBP1 by
RNAi causes inhibition of LC3- formation as well as the
degradation of SOD1. Interestingly, knock-down of CHIP
leads to the activation of authophagy, suggesting that
macroautophagy is induced due to the proteasomal
impairment caused by the defect of CHIP function. Based
on these results, we conclude that CHIP is the co-chaperone
promoting the ubiqutin-proteasome system for the degradation
of mutant SOD1 while HspBP1 is the co-chaperone to
facilitate the autophagic degradation of mutant SOD1.
(HUPO 9th Annual World Congress Sydney 2010 :
Sydney (Australia), 2010)

Keywords : macroautophagy, ubiquitin-proteasome
system, CHIP, SOD1, HspBP1

B-15
RPTP  tyrosine phosphatase promotes adipogenic
differentiation via modulation of p120 catenin
phosphorylation

Won Kon Kim1, Hyeyun Jung1, Hye Ryoung Choi1, Do-
Hyung Kim1, Eun Young Kim1, Yee-Sook Cho2, Byoung
Chul Park1, Sung Goo Park1, Yong Ko3, Kwang-Hee Bae1,
and Sang Chul Lee1,*

1Medical Proteomics Research Center, KRIBB
2Development and Differentiation Research Center, KRIBB
3Division of Life Science and Genetic Engineering, Korea
University

Adipocyte differentiation can be regulated by the
combinatorial activity of protein tyrosine kinases (PTKs)
and protein tyrosine phosphatases (PTPs). In particular,
PTPs act as key regulators in differentiation-associated
signaling pathways. We recently found that receptor-type
PTPµ (RPTPµ) expression is markedly increased during
the adipogenic differentiation of 3T3-L1 preadipocytes
and mesenchymal stem cells. Here, we investigate the
functional roles of RPTPµ and the mechanism of its
involvement in the regulation of signal transduction during
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Inclusion bodies are in vivo particles of misfolded
polypeptides. The high-level expression of polypeptides
with a C-terminal cellulose binding domain(CBD)
provokes the synthesis of insoluble protein aggregates in
Escherichia coli that are highly functional and catalytically
active. In this study, green or red fluorescence proteins
(GFP or RFP) with a C-terminal CBD produced fluorescent
protein particles and the β-glycoside-hydrolyzing enzymes
formed inclusion bodies with high catalytic activities,
resulting in a 7~2.5 fold higher activity in the inclusion
bodies than in the soluble fraction. The particles remained
stable when disrupting the cell membrane, allowing easy
recovery by centrifugation from the cell lysates. Furthermore,
the particles showed an increased catalytic activity when
disaggregated by severe sonification, implying that the
enzymes inside the particles were also highly functional.
When a bait-CBD protein was expressed in E. coli together
with a free prey protein, the latter was captured in the
inclusion body, probably based on a specific interaction
with the bait protein. Therefore, inclusion bodies induced
by a C-terminal CBD can be a useful indicator of molecular
interaction in living microbial cells. Plus, inclusion bodies
with β-glycosidase activity can be repeatedly used as an
immobilized biocatalyst for the hydrolysis of β-glycoside.
(International Symposium & Annual Meeting of The
Korean Society for Microbiology and Biotechnology :
Seoul, 2010)

Keywords : cellulose binding domain (CBD), functional
inclusion body, active enzyme particle, protein
protein interaction

C-4
Application of ion beam technology for strain
improvement 

Haeyoung Jeong1, Sun Hong Kim1, and Kye-Ryung Kim2

1Industrial Biotechnology & Bioenergy Research Center,
KRIBB

2Proton Engineering Frontier Project, KAERI

Mutation breeding technology involving spontaneous
mutation, chemicals, or conventional radiation sources has
long been employed as a standard way for the improvement
of crops and microorganisms. However, there is still much
need for new mutagens that can generate more diverse
mutational spectra with minimal damage. In this respect,
ion beam irradiation such as proton, helium, and heavier-
charged particles is often considered to be superior to
traditional radiation mutagenesis. We previously reported
genome sequence analysis of a 1-butanol tolerant E. coli
generated by an iterative proton beam irradiation and
selection by daily transfer with increasing concentration of
butanol. Seven non-synonymous mutations are being

investigated for contribution to the butanol stress, including
fabF mutation that alters the composition of membrane fatty
acids. Proton beam-induced mutagenesis is also employed
for the improvement of antibiotic producing bacteria and
xylose-utilizing thermotolerant yeasts. The successful
application in ion beam technology for the improvement
of crops and microbes by other research groups, and the
construction of a 100 MeV high current proton linear
accelerator by the progress of the construction of Proton
Engineering Frontier Project (PEFP), will be briefly
introduced. [Supported by the PEFP and the Microbial
Genomics & Applications Center Program, Ministry of
Education, Science, and Technology, Korea] (The 14th
International Conference on Accelerator & Beam
Utilization : Gyeongju, 2010) 

Keywords : ion beam, proton beam, mutation breeding,
irradiation, mutagenesis

C-5
Combinatorial approaches to identify permissive
sites in human growth hormone for improved
stability

Eun Mi Kim, Su-Jin Kim, Jae-Seok Ha, Sang-Jun Lee,
Jeong-Hun Sohn, and Seung-Goo Lee*

Microbiology Research Center, KRIBB

Recombinant human growth hormone (rhGH) has been
used as a therapeutic agent to treat children's growth
disorders and adult growth hormone deficiency. The
protein is known to be highly susceptible to rapid
proteolysis in blood and other biological fluids. Here we
developed an experimental and rational method to find
new modifiable sites in rhGH reading frame, where any
protein engineering or chemical modification can be
applied. First, a random-insertion library of rhGH was
constructed using a Tn5-transposon with GFP as a random
fusion tag and subjected to the screening of fluorescent
colonies using a scanning fluorescence microscopy.
Extensive screening and sequencing of the fusion library
have identified that most of 78 hits have in-frame GFP in
the rhGH reading frame, showing the GFP reporter were
selected successfully via the cooperative folding of rhGH.
Next, when the selected sites were investigated based on
structure-function relations of rhGH, 7 sites were finally
selected as putative permissive sites for protein
engineering, mainly at positions near to known proteolytic
sites. Therefore, this study shows proteolytic sites of a
protein possibly be considered as a permissive site for
protein engineering. Also, this study implies internal
permissive sites could be used as a good engineering target
to produce a highly resistant protein to proteases.
(International Symposium & Annual Meeting of The
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C-1
NMR delineation of pre-structured motifs
(PreSMos) in intrinsically unfolded proteins
(IUPs)

Si-Hyung Lee1, Do-Hyoung Kim2, Joan Han2, Eun-Ji Cha1,
Ji-Eun Lim1, Iksoo Chang2, and Kyou-Hoon Han1

1Bioinformatics Research Center, KRIBB
2Department of Physics, Pusan National University

Intrinsically disordered proteins do not conform to the
golden rule of structural biology as they manifest their
function without relying on a three dimensional structure.
Absence of a globular topology in these proteins implies
that their specificity towards target protein recognition
must be attributed to factors other than a spatially defined
and relatively rigid active pocket. Stable isotope labeling
assisted cryo-NMR technique allows us to efficiently and
quantitatively investigate dynamic aspects of IUPs.
Furthermore, it provides us with an extremely powerful
way of delineating pre-structured motifs (PreSMos) in
IUPs that are specificity determinants for IUP-target
protein interactions. Here, we first present a NMR
chronicle of NMR studies on IUPs since the late 1990s
and discuss potential functional ramification of PreSMos
for IUP function. (The XXIVth International Conference
on Magnetic Resonance in Biological Systems
(ICMRBS) : Cairns (Australia), 2010)  

Keywords : IUP, NMR, mostly unstructured(MU), PreSMo,
structure-function relationship

Members

Principal Researcher 
Kyou-Hoon Han (khhan600@kribb.re.kr) 

Researcher 
Si-Hyung Lee (shlee@kribb.re.kr)
Do-Hyoung Kim (organic2@kribb.re.kr)
Eun-Ji Cha (perfumej@kribb.re.kr)
Ji-Eun Lim (vvokku@kribb.re.kr)

C-2
An improved method for analysis of biomass
sugars using FRET-based molecular sensors at
critical temperature 

Jae-Seok Ha, Eugene Rha, Su-Lim Choi, Sang Jun Lee, and
Seung-Goo Lee

Industrial Biotechnology and Bioenergy Research Center,
KRIBB

Monitoring sugar concentration during the saccharification
or alcohol fermentation process is becoming more
important for the production of cellulosic ethanol. As a
reliable and rapid method for quantifying multiple sugars,
we constructed reversible FRET-based molecular sensors
that consist of fluorescent proteins fused to the N- and C-
termini of various periplasmic-binding proteins (PBPs).
Upon binding ligand, the sensor undergoes conformational
rearrangement, bringing the two fluorescent proteins into
proximity and altering the FRET between them in a
concentration-dependent manner. Various cellulosic sugars
could be determined quantitatively using FRET-based
molecular sensors by monitoring changes in the ratio of
two GFP's emission intensities. In this study, we developed
a novel detection mode of various sugars based on
conformational relaxation of PBP moiety at critical
temperature, expanding the dynamic range and allow
quantification of individual sugars under mixed
carbohydrate conditions. The principles of this method
were based on the stabilization of conformationally relaxed
PBPs in the presence of lignads at critical temperature,
thereby increasing the sugar-dependent FRET signals from
4 to 15 folds under optimal conditions. This study provides
more sensitive sugar detection methods using FRET-based
molecular sensors, thus facilitating rapid and accurate
detection of fermentable sugars. (Commemorative
International Symposium for the 50th Anniversary of
KSABC : Gyeongju, 2010)  

Keywords : biosensor, FRET, GFP, sugar

C-3
Application of inclusion bodies as interaction
trap and biocatalyst in living Escherichia coli
cells 

Su-Lim Choi1,3, Sun Hwa Kim1, Jeongmin Lee1, Jae-Seok
Ha1, Jae Jun Song2, Young Ha Rhee3, and Seung-Goo Lee1,*

1Industrial Biotechnology & Bioenergy Research Center,
KRIBB

2Molecular Bioprocess Research Center, KRIBB
3Department of Microbiology and Molecular Biology,
Chungnam National University
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library design and high-throughput directed evolution
enable us to add a new enzyme activity in an existing
scaffold, which should be a very useful tool in metabolic
enzyme engineering. (The Commemorative International
Symposium for the 50th Anniversary of KSABC :
Gyeongju, 2010) 

Keywords : TPL, TNA, mutagenesis, FACS

C-9
Genome sequence analysis of Methylobacterium
oryzae CBMB20T, a plant growth-promoting
methylotroph in the phylloshpere

Min Jung Kwak1,2,*, Haeyoung Jeong1, Byung Kwon Kim1,
Ju Yeon Song1, Dong Su Yu1, Tong-Min Sa3, Tae Kwang
Oh1,4, and Jihyun F. Kim1,2

1Industrial Biotechnology and Bioenergy Research Center,
KRIBB

2Biosystems and Bioengineering, UST
3Department of Agricultural Chemistry, Chungbuk National
University

421C Frontier Microbial Genomics and Applications Center,
KRIBB 

Methylobacteria are pink-pigmented, facultative
methylotrophs that are widespread in nature. Several
species of Methylobacterium have been isolated from
plants and demonstrated to produce substances that promote
plant growth. We performed the genome project of
Methylobacterium oryzae CBMB20T that was isolated
from rice stemand promotes plant growth. The complete
genome sequence was determined by the whole-genome
shotgun strategy that involves454 pyrosequencing and
fosmid paired-end sequencing. The M. oryzae genome
consists of one circular chromosome of 6,286,629 bp and
four plasmids of 14,537~156,479 bp. 6,338 coding sequences
were identified and annotated. The genome has most of the
genes related to central metabolism, and genes required for
methylotrophy are located in methylotrophy islands. M.
oryzae genes responsible for promotion of plant growth
include those that encode enzymes for biosynthesis of auxin
or cytokine, pyrroloquinoline quinine synthesis protein, 1-
aminocyclopropane-1-carboxylate deaminase, and organic
or inorganic phosphate-solubilizing proteins. M. oryzae has
a number of genes for adaptation to harsh environments
such as the surface of plants. In conclusion, we confirm the
genes involved in methylotrophy and plant growth promotion,
and provide clues to the widespread distribution of
Methylobacterium even in harsh environments. (2010
Microbial Genomics : LA (USA), 2010)

Keywords : methylobacterium oyzae, plant growth
promoting rhizobacteria, ACC deaminase

C-10
Genomic framework of the secondary metabolism
in Streptomyces clavuligerus ATCC 27064

Ju Yeon Song1, Haeyeong Jeong1, Sang-Haeng Choi1, Hong-
Seog Park1, Jae Jong Kim2, Tae Kwang Oh1, Kye Joon Lee3,
and Jihyun F. Kim1,*

1Korea Research Institute of Bioscience and Biotechnology
2GenoTech Co., Ltd.
3School of Biological Sciences, Seoul National University.

Streptomyces clavuligerus ATCC 27064 is a filamentous
soil bacterium that produces β-lactam antibiotics and a β-
lactamase inhibitor such as cephamycin C and clavulanic
acid. To explore the biosynthesis of secondary metabolites
in S. clavuligerus and to identify novel bioactive compounds
for the development of strains better producing these
molecules, we employed a Sanger/pyro sequencing hybrid
approach using the end reads of plasmid/fosmid libraries
produced from ABI 3730xl and reads generated from GS
systems. All reads of approx. 82x genome coverage were
assembled by the PCAP assembler and the genome size
was estimated to be ca. 9.2 Mb as calculated from the total
length of contigs. More than 8,000 protein-coding genes
were predicted by Glimmer, and gene clusters that are
involved in the secondary metabolism were identified by
homology searches and domain/motif analyses. Examples
include those for biosynthesis of non-ribosomal peptides,
polyketides, siderophores, terpenes, and pigments. [This
work was financially supported by the 21C Frontier
Microbial Genomics and Application Center Program,
MEST, Republic of Korea]. (11th International Symposium
on the Genetics of Industrial Microorganisms : Melbourne
(Australia), 2010) 

Keywords : Streptomyces clavuligerus, genomics, secondary
metabolism

C-11
HANQ: an automatic system for annotation of
a prokaryotic genome sequence

Dong Su Yu1,2, Byung Kwon Kim1,Haeyoung Jeong1, Ju
Yeon Song1,Eun Bae Kong2, and JihyunF.Kim1,3,*

1Industrial Biotechnology and Bioenergy Research Center,
KRIBB

2Department of Computer Science and Engineering,
Chungnam National University

3Biosystems and Bioengineering, UST

As ultra-high-throughput technologies like next-generation
and third-generation sequencing are progressing, also
increasing is the need for an automated program which can
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Korean Society for Microbiology and Biotechnology :
Seoul, 2010)

Keywords : human growth hormone, permissive site

C-6
Decolorization of indigo carmine by laccase from
the CotA-expressed and immobilized Bacillus
subtilis spore

Jiyoung Seo, Eun-Ah Cho, and Jae-Gu Pan*

Industrial Biotechnology and Bioenergy Research Center,
KRIBB

The Bacillus subtilis endospore coat protein CotA shows
laccase activity. Laccase catalyze the monoelectronic
oxidation of substrates at the expense of molecular oxygen.
Interest in this essentially eco-friendly enzyme has grown
significantly in recent years. The CotA laccase from
Bacillus subtilis was over-expressed on its coat of spores
for degradation of indigo carmine which released from
textile plants and dyehouses represents major environmental
concerns. The over-expressed CotA in Bacillus subtilis
shows an optimum pH and temperature were pH 4.0 and
80˚C with 2,2'-azino-bis(3-ethylthiazoline-6-sulfonate)
(ABTS) as a substrate. The enzymatic activity with ABTS,
apparent Km and kcat values of 443±124.1 µM and 167 sec -1

were determined. B. subtilis DB104/pHT01-CotA was
decolorized indigo carmine at optimum pH and temperature
for degradation pH 8.0 and 60˚C, respectively. (International
Symposium & Annual Meeting of The Korean Society
for Microbiology and Biotechnology : Seoul, 2010)

Keywords : laccase, decolorization, indigo carmine, Bacillus
subtilis, spore display

C-7
Development of bacteriolytic enzyme PlyPH
active on Bacillus anthracis

Eun-Hwa Choi1, Soo-Keun Choi1, Eui-Joong Kim2, and
Jae-Gu Pan1

1Systems Microbiology Research Center, KRIBB
2National Research Laboratory of Microbial Display,
Genofocus Inc.

Bacillus anthracis is a causative agent for anthrax, a
bioterrorism agent. Recently, the lysin named PlyPH, was
identified and reported to specifically lyse B.anthracis. Lysins
are endogenous enzymes that specifically cleave covalent

bonds of the cell wall and eventually cause the lysis of the
cells. In this study, we synthesized plyPH gene and checked
its activity towards B.cereus RSVF1 strain, a surrogate of
B.anthracis. In order to enrich the naturally derived
homologue genes to plyPH, we searched through B.thuringiensis
subspecies and cloned more than 50 plyPH-like genes. From
their sequences, it was clear that they share glycosylhydrolase
regions with PlyPH. We are under way to characterize the
specificities of these plyPH-like genes. In order to facilitate
the high-throughput screening of improved PlyPH lysin,
we displayed PlyPH on the surface of Escherichia coli
JM109 using the ice-nucleation protein (INP). The activity
was confirmed by halo formation on agar plate containing
cell wall of B.cereus RSVF1. In addition, we generated,
displayed and screened more than 105 members of PlyPH
library for mutants showing increased specific activities.
[supported by Civil-Military Dual-Use Technology Project].
(International Symposium & Annual Meeting of The
Korean Society for Microbiology and Biotechnology :
Seoul, 2010) 

Keywords : Bacillus anthracis lytic enzyme, INP display 

C-8
Directed evolution and structural analysis of
tryptophanase for tyrosine hydrolytic activity

Kilkoang Kwon1, Su Jin Kim1, Su-Lim Choi1, Eugene
Rha1, Sang Jun Lee1, Jae Jun Song2, and Seung-Goo Lee1

1Industrial Biotechnology & Bioenergy Research Center,
KRIBB

2Molecular Bioprocess Research Center, KRIBB

Enzyme engineering for creating new substrate specificity
or catalytic activity in an existing scaffold structure has
been a long cherished desire. Beta-tyrosinase (tyrosine
phenol-lyase, TPL) and tryptophanase (TNA) recognize
different amino acids as their substrates, but catalyze similar
beta-elimination reactions. In order to create additional
TPL substrate specificity in TNA enzyme without affecting
original TNA catalytic activity, plasticity residues in the
TNA were rationally selected by comparing catalytic sites
between TNA and TPL, and also randomly changed to
make a mutant library of 6 106 by saturated mutagenesis
and DNA shuffling. From the library, TNA mutants with
artificial TPL activity were screened using an in vivo GFP
reporter system sensing phenol compounds. FACS cell
sorter and fluorescence microscopy were used for primary
screening. Finally, a TNA mutant (D137P, F304D, I396R,
and H463S) having additional TPL activity was confirmed
by 4-aminoantipyrine chromogenic reaction and HPLC
analysis. Structural analysis showed that three dimensional
orientations of putative catalytic residues in the TNA mutant
are similar to those of TPL. This study shows that rational
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Choong-Min Ryu1

1Bio-industry and Biochemistry Research Center, KRIBB
2School of Life Science, Kyungpook National University
3Department of Biological Science, KAIST

Bacillus subtilus includes a Gram-positive bacterial group
and thrives omniplace on soil and plant. Certain strains of
B. subtilis have been reported to increase plant productivity
referred to as plant growth-promoting rhizobacteria. Among
bacterial determinants on the plant growth promotion,
bacterial volatiles, 2,3-butanediol were presented tobe
elicited both enhancement of plant growth and induced
resistance. Here we compared bacterial root competence
of B. subtilis 2,3-batanediol null mutant strain BSIP1174
and overexpression mutant strain BSIP1171 to wild type
strain 168 on the pepper roots. At 14 days after bacterial
inoculation, the population density of strains BSIP1171
and 168 were existed significantly higher than that of strain
BSIP1174. Unexpectedly, fungi numbers were reduced on
the pepper roots treated with strains BSIP1171 and 168,
compared with either strain BSIP1174 treatment. To test
direct effect of 2,3-butanediol against the fungi,
pharmacological applications of 2,3-butanediol was carried
out resulting that 2,3-butanediol did not affect the inhibition
of fungal growth. We carried out pattern of genes expression
by 2,3-butanediol on pepper. Taken together, our results
suggest that a bacterial volatile compound acts dual functions:
elicitation of plant basal immunity and enhancement of
bacterial rhizosphere competence. (International Meeting
of The Federation of Korean Microbiological Societies
: Seoul, 2010)  

Keywords : Bacillus subtilus,2,3-butanediol, rhizosphere,
root exudate

C-15
Investigation of the relationships between
Microcystis aeruginosa and heterotrophic bacteria
through the metagenomic approach

Byung Kwon Kim1,*, Eun Kyung Kim2, Haeyeong Jeong1,
Hee-Mock Oh2, Chi-Yong Ahn2, and Jihyun F. Kim1

1Industrial Biotechnology and Bioenergy Research Center,
KRIBB

2Environmental Biotechnology Research Center, KRIBB

Several heterotrophic bacteria have been suggested to be
associ ated with Microcystis aeruginosa which cause toxic
algal blooms in eutrophic lakes or ponds. However, little is
known about ecological relationships between heterotrophic
bacteria and M. aeruginosa. In this study, community
genomes in the cultures of M. aeruginosa KW, which was
maintained as unialgal and non-axenic culture after it was
sampled from Uiwang reservoir in Korea, were determined

by pyrosequencing. Partial 16S rRNA genes of
Alphaproteobacteria, Actinobacteria and Bacteriodetes group
except for M. aeruginosa were found in the metagenome
through a homology search to the SILVA database. Most
of the potential cyanobacterial genomic sequences could
be aligned to the genomes of other completely sequenced
M. aeruginosa strains, and many of the other sequences
had significant similarities to those of Rhizobiales and
Actinomycetales. Whole metagenomic analysis of the non-
axenic culture of M. aeruginosa thus provides important
clues to understanding the nutritional relationships such as
the exchange of carbon and nitrogen sources among
Microcystis, Alphaproteobacteria, and other heterotrophic
bacteria. (International Symposium & Annual Meeting
of The Korean Society for Microbiology and Biotechnology
: Seoul, 2010) 

Keywords : cyanobacteria, Microcystis, metagenomic,
pyrosequencing

C-16
Isolation and characterization of six different
fusaricidins produced by Paenibacillus polymyxa
E681 and their possible role as elicitors of induced
systemic resistance on plants

Seong-Bin Kim, Soo-Young Park, Soo-Keun Choi,
Choong-Min Ryu, and Seung-Hwan Park

Industrial Biotechnology & Bioenergy Research Center,
KRIBB

Paenibacillus polymyxa E681 produces a lipopeptide
antibiotic, fusaricidin, having excellent antimicrobial
activity against plant pathogenic fungi and gram-positive
bacteria. Fusaricidin is composed of six amino acids
residues and contain an unusual fatty acid side chain, 15-
guanidino-3-hydroxypentadecanoic acid. In this study, the
fusaricidin have been purified from the culture broth of
strain E681 by butanol extraction, silica gel and sephadex
LH-20 column chromatography. Finally, six fractions
containing different fusaricidins with molecular masses of
883, 897(2), 911(2) and 925 Dalton, respectively, were
obtained by reverse phase high performance liquid
chromatography. We analyzed the amino acid composition
of each fraction and found that those are fusaricidin A,
fusaricidin B, LI-F5a, LI-F5b, LI-F8a and LI-F8b. Besides
its known antifungal and antibacterial activities, the
fusaricidins were exploited to assess response to plants by
examining elicitation of induced systemic resistance (ISR)
against a bacterial pathogen in pepper. The purified
fusaricidins were drench-applied in the pepper seedlings
and tested on ISR against Xanthomoans axonopodispv.
vesicatoria seven days after leaf-infiltration. Even 11 nM
fusaricidin application significantly decreased symptom
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perform the whole annotation process from gene prediction
to functional assignment. Although RAST, web-based
program, partly satisfies this demand, users have to depend
on its system which is so strict as not able to apply another
tool that users want to run. Specifically, intermediate
information generated through the annotating process of
RAST is not accessible to users who want to manually
curate the genome sequence. We have developed a program
called HANQ with which one can automatically annotate
prokaryotic genome sequences. Further, through an easy
setting of HANQ, users can flexibly extend the processing
of HANQ by executing additional analysis tools that they
want.If necessary, manual annotation procedure can be
adopted in any step, Since each intermediate output is
generated during the processing of HANQ. [Financial
support from the 21C Frontier Microbial Genomics and
Applications Center Program, MEST, Republic of Korea]
(International Symposium & Annual Meeting of The
Korean Society for Microbiology and Biotechnology :
Seoul, 2010) 

Keywords : microbial genome annotation

C-12
High-level expression of alkaline serine proteases
in Bacillus subtilis

Da-Eun Jeong, Seung-Hwan Park, and Soo-Keun Choi

Industrial Biotechnology and Bioenergy Research Center,
KRIBB

Proteases account for 30% of the commercial enzyme
market, and are generally used in the detergent, food, leather,
and dairy industry. In the detergent industry, alkaline
proteases are the largest class of enzyme sales. We developed
an expression system to produce the alkaline proteases in
Bacillus subtilis. The cry3Aa promoter from B. thringiensis
was selected as a prospective candidate to overexpress the
proteases in B. subtilis, and modified the nucleotide sequence
for the improvement of the promoter. Three kinds of protease
genes such as savinase, subtilisin, and nattokinase were
cloned under the modified cry3Aa promoter, and introduced
into the chromosome of B. subtilis 168. SDS-PAGE analysis
showed that the proteases were strongly expressed and
secreted into the extracellular medium. Therefore, the
Bacillus expression system using the modified cry3Aa
promoter can be used for the industrial mass production of
the proteases. [Supported by the 21C Frontier Microbial
Genomics and Applications Center Program, MEST, and
the Technology Development Program for Agriculture and
Forestry, Ministry for Agriculture, Forestry and Fisheries,
Republic of Korea] (International Symposium & Annual
Meeting of The Korean Society for Microbiology and
Biotechnology : Seoul, 2010) 

Keywords : alkaline serine proteases, Bacillus expression
system

C-13
Identification of polymyxin synthetase gene
clusters of Paenibacillus polymyxa strains and
expression of the gene in the surrogate host
Bacillus subtilis

Soo-Young Park, Soo-Keun Choi, Seong-Bin Kim, Jihyun
F. Kim, and Seung-Hwan Park

Industrial Biotechnology & Bioenergy Research Center,
KRIBB

Polymyxin, a long-known peptide antibiotic, has recently
been reintroduced in clinical practice because it is sometimes
the only available antibiotic for the treatment of multidrug-
resistant Gram-negative pathogenic bacteria. During whole
genome sequencing of Paenibacillus polymyxa E681, we
identified a gene cluster encoding polymyxin synthetase
which is a nonribosomal peptide synthetase. The gene
cluster spanning the 40.6-kb region consists of five open
reading frames, pmxA, pmxB, pmxC, pmxD, and pmxE.
The pmxC and pmxD genes are similar to genes encoding
transport proteins, and pmxA, pmxB, and pmxE encode
polymyxin synthetases. We found that the modular structures
of polymyxin synthetases identified from three different P.
polymyxa strains producing polymyxin A, B, and E(=colistin),
respectively, are very similar to one another. The pmx
gene cluster was introduced into the amyE locus of the
Bacillus subtilis chromosome successfully, and this resulted
in the production of polymyxin only in the presence of
extracellularly added L-2,4-diaminobutyric acid (DAB)
which is a major amino acid of polymyxin but absent in B.
subtilis 168. When a DAB biosynthesis gene, ectB, cloned
from P. polymyxa E681 was added into the B. subtilis,
however, the resulting strain could produce polymyxin
successfully without exogenous DAB. We have also found
that AbrB, a transition state regulator of B. subtilis negatively
affects the expression of the polymyxin synthetase gene.
(11th International Symposium on the Genetics of
Industrial Microorganisms : Melbourne (Australia),
2010) 

Keywords : polymyxin, NRPS

C-14
Introduction of root exudates secretion by
bacterial volatiles
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Plants acquire self-defense against a variety of plant pathogens.
Previous our study provided that plant root-associated
bacteria induced systemic resistance against foliar and root
pathogens. Among multi-bacterial determinants involving
in such the induction of systemic resistance (ISR), we
reported that bacterial volatiles elicited ISR via. ethylene
(ET)-dependent manner in Arabidopsis. To exploit global
de novo expression of plant proteins, proteomics was
employed on Arabidopsis leaf to exposure of a rhizobacterium
Bacillus subtilis GB03. Differential protein expressions
were validated by repeated experiments and the related
signal pathway proteins. In the line of our previous finding,
ET biosynthesis enzymes were significantly up-regulated
indicating that bacterial volatile induce directly the
production of exogenous ethylene compounds. Through
the assessment of the transcriptional expression of ET
synthesis-related genes, ACO2, SAM2, ACS4, and ACS12
and ET-response genes, ERF1 and PDF1.2, we confirmed
that ET signaling play a critical role on bacterial volatile
elicited-ISR. In addition to ET biosynthesis proteins,
antioxidant proteins were also provided an evidence of
active defense response to elicit ISR by bacteria volatiles.
Our results suggest that bacterial volatile-mediated ISR
occurred by orchestrated ethylene synthesis enzymes and
reactive oxygen species generations. (21st International
Conference on Arabidopsis Research : Yokokama
(Japan), 2010)

Keywords : proteom, ISR, bacterial volatile, ethylene
biosynthesis

C-20
Secretory production of biologically active human
and mouse cystatin C in yeast Saccharomyces
cerevisiae

Soo-Ji Kim1, Soon-Ho Park1, Kwang-Mook Lim1, Ha-Young
Jang2, Kyung-Seup Ahn2, Hyeong-Kyu Lee2, and Jung-Hoon
Sohn1

1Industrial Biotechnology and Bioenergy Research Center,
KRIBB

2Immune Modulator Research Center, KRIBB 

Cystatin C is a cysteine-protease inhibitor, widely distributed

in all tissues and body fluids of animal and plant. It plays
important roles not only in the inhibition of the proteolytic
degradation, but also in biological defense systems against
invader such as viral bacterial infections, cancer, some
vascular disease and rheumatoid arthritis. Recently, we
have found a novel correlation between cystatin C and
asthma through the screening of differentially expressed
genes. Cystatin C was severely down-regulated in lung
tissue of asthma model mouse. For the functional evaluation
of cystatin C in asthma, recombinant production and
simple purification system for human and mouse cystatin
C have been developed. Secretion signal and fusion partners
optimal for His-tagged hCST3 and mCST3 were selected
from TFP(translational fusion partner) library of S. cerevisiae,
respectively. Several hundred milligrams per liter of each
protein were secreted into culture supernatant. Both purified
proteins were found to be biologically active judging from
the inhibitory activities against a cysteine-protease, papain.
To evaluate the function of cystatin C, mCST3 was
injected intratrachially into OVA-induced asthma model
mice. Administration of mCST3 reduced the airway
hyperresponsiveness, lung inflammation and Th2 cytokine
release. Histochemical analysis revealed that eosinophil
accumulation was reduced in the lung tissue and mucus
secretion was also decreased in the airway. These results
indicate that recombinant CST3 produced in this study has
the potential for anti-asthma drug. (International Meeting
of the Federation of Korean Microbiological Societies :
Seoul, 2010)

Keywords : Cystatin C, recombinant yeast, secretion, anti-
asthma protein drug

C-21
Selective pressures on the evolution of metabolic
networks of Shigella strains

Choong Hoon Lee1,2 and Jihyun F. Kim1,2,3

1KRIBB
2Department of Biological Sciences, KAIST
3Functional Genomics Program, UST

The estimated annual number of episodes of shigellosis is
160 million, including 1.1 million fatal cases, and most of
the death occur in children under 5 years old. Treatment of
shigellosis is currently subject to limitations because of the
prevalence of multi-drug-resistant strains of Shigella. For
example, the use of flouroquinolones are limited because
of resistance to them as well as their side-effects in children.
Therapeutics that target gene functions essential for viability
in vivo can be attractive alternative options for the treatment
of shigellosis, They will exert some selective pressure, but
only within the context of the host, and consequently it may
result in decreased resistance compared to those against
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development compared to water control. (11th International
Symposium on the Genetics of Industrial Microorganisms
: Melbourne (Australia), 2010)  

Keywords : fusaricidin, ISR

C-17
Post-translational protein acetylation in
Escherichia coli

Jae-Gu Pan, Jung-Ae Kim, Doo-Il Kim, and Byung-Jo Yu

Industrial Biotechnology & Bioenergy Research Center,
KRIBB

Acetylation of lysine residues in proteins is a reversible
and highly regulated posttranslational modification. Although
it has been studied extensibly in eukaryotes, it has only
recently been studied in prokaryotes, using Escherichia coli
as a model system, revealing131 lysine-acetylated sites in
88 proteins. The lysine acetylated proteins identified were
involved in diverse cellular functions including protein
synthesis, carbohydrate metabolism, the TCA cycles,
nucleotide and amino acid metabolism, chaperones,
transcription, etc. Acetylation events were highly abundant
and conserved to essential genes. Interestingly, we found
that acetylation levels changed dynamically depending on
growth conditions including growth phase, temperature,
carbon sources, and others. In order to identify more
systematically acetylated proteins E.coli and in other bacteria,
we analyzed acetylated proteins by 2-D Western blot,
complementing the data generated by affinity
immunoseparation using anti-acetyllysine antibody. By
analyzing acetylated proteins, we developed acetylated
pattern library for acetylated proteins. This pattern prediction
and immunoaffinity separation complemented by 2-D
Western blot enabled us to systematically identify acetylated
proteins E.coli and in other bacteria including Bacillus
subtilis, a representative gram-positive bacteria. In summary,
lysine acetylation post-translational modification is abundant
in E.coli and in other bacteria and should be involved in
modifying or regulating the activitie so various enzymes
and control proteins involved in critical metabolic processes
and signal transduction. (Metabolic Engineering VIII:
Metabolic Engineering for Green Growth : Jeju, 2010) 

C-18
Production of isoprenoids in Saccharomyces
cerevisiae

Hee-Kyoung Ryu1, Seon-Won Kim2, and Eui-Sung Choi1

1Industrial Biotechnology Research Center, KRIBB
2Division of Applied Life Science(BK21), PMBBRC &
NCRC, Gyeongsang National University

Isoprenoids are a group of chemical compounds comprised
of over 50,000 species with diverse biological functions with
their uses ranging from fragrances to the next generation
biofuels. Isoprenoid compounds including squalene, isoprenyl
alcohols (farnesol and geraniol) and an alkene compound
(farnesene) were produced in Saccharomyces cerevisiae
which is known as a good producer of isoprenoid compound
such as ergosterol. Genes involved in mevalonate pathway
including acetoacetyl CoA thiolase/ hydroxymethylglutaryl
CoA reductase (MvaE from Enterococcus faecalis),
hydroxymethylglutaryl CoA reductase (Hmg1 from
Saccharomyces cerevisiae), farnesyl pyrophosphate (FPP)
synthase (IspA from Escherichia coli or Erg20 from S.
cerevisiae) were expressed in S.cerevisiae individually and
in different combinations. Considerable variations in the
level of accumulation of isoprenoids were observed among
different strains of S. cerevisiae. In S. cerevisiae Y2805
strain, overexpression of Hmg1, MvaE/Hmg1, and Hmg1/
IspA resulted in the accumulation of an increasing amount
of squalene (upto 1.2g/L for Hmg1/IspA in shake flask
experiments). Coexpression of farnesol synthase (Tps13
from Oryza sativa) or diacylglycerol pyrophosphatase
(Dpp1 from S. cerevisiae) with Hmg1/IspA still resulted in
accumulation of squalene, but not farnesol in S. cerevisiae
Y2805 strain. Coexpression of farnesene synthase (FS from
Malus domestica) with Hmg1/IspA resulted in farnesene
production (ca. 0.17g/L). In S. cerevisiae ATCC 200589
strain, coexpression of farensol synthase produced farnesol
(ca.0.2g/L). Expression of Dpp1 with farnesol synthase
further increased the farnesol production level to 1.1g/L in
96 hrs of fermentation in shake flask scale. The grounds
for this strain variation are underinvestigation. (The 14th
International Biotechnology Symposium : Rimini (Italy),
2010)

Keywords : farnesol, farnesene, squalene, Saccharomyces
cerevisiae

C-19
Proteome analysis revealed induction of
photosynthesis, ethylene biosynthesis and
antioxidant-related proteins on the exposure of
Arabidopsis to bacterial volatiles

Young Sang Kwon1,4, Choong-Min Ryu2, Soohyun Lee2,
Kyunghee Lee3, Hee Kyu Kim1, Dong-Won Bae5, and Mi-
Jeong Jeong6
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conventional antibiotics that target in vitro viability. But,
insufficient knowledges about in vivo conditions for Shigella
infections make it hard to identify in vivo essential genes.
In this study, we clustered orthologs in Shigella and E. coli
genomes using orthoMCL and used them to reconstruct
metabolic network models. Metabolic characteristics of
Shigella and E. coli strains were compared using those
models to define a Shigella-specific niche. And also, we will
analyze selection pressures on individual genes in Shigella
and E. coli genomes and then we will deduce in vivo
conditions which are essential for Shigella infections by
combining the informations about Shigella-specific niches
and selection pressures on individual genes. (Metabolic
Engineering VIII : Metabolic Engineering for Green
Growth : Seogwipo, 2010)

Keywords : Shigella, evolution, metabolic network

C-22
The crystal structure of SmcR, a quorum-sensing
master regulator of Vibrio vulnificus, provides
insight into its regulation of transcription

Yoonjeong Kim1, Byoung Sik Kim2, Won-Chan Choi,
Jungwon Hwang1, Tae-Kwang Oh1, Sang Ho Choi2, and
Myung Hee Kim1

1Industrial Biotechnology and Bioenergy Research Center,
KRIBB

2Department of Agricultural Biotechnology, Seoul
National University

Quorum sensing has been implicated as an important global
regulatory system controlling the expression of numerous
virulence factors in bacterial pathogens. SmcR, a homologue
of Vibrio harveyi LuxR, has been proposed as a quorum-
sensing master regulator of V. vulnificus, an opportunistic
human pathogen. Previous studies demonstrated that SmcR
is essential for the survival and pathogenesis of V. vulnificus,
indicating that inhibiting SmcR is an attractive approach to
combat infections by the bacteria. In this study, we therefore
determined the crystal structure of SmcR at 2.1 Å resolution.
The protein structure reveals a typical TetR superfamily fold
consisting of an N-terminal DNA binding domain and a C-
terminal dimerization domain. In vivo and in vitro functional
analysis of the dimerization domain suggested that dimerization
of SmcR is vital for its biological regulatory function. The
N-terminal DNA recognition and binding residues were
assigned based on the protein structure, and the results of
in vivo and in vitro mutagenesis experiments. Furthermore,
protein-DNA interaction experiments suggested that SmcR
may have a sophisticated mechanism that enables the protein
to recognize each of its many target operators with different
affinities. (Structural Biology in Keystone Symposia :
Breckenridge (USA), 2010)

Keywords : quorum-sensing, Vibrio vulnificus, SmcR,
crystal structure

C-23
Transcriptional analysis of the Type II secretion
systems in Escherichia coli B

Seong Keun Kim, Choong Hoon Lee, Min Jung Kwak, Ji
Hoon Shim, Sung Ho Yoon, and Jihyun F. Kim*

Industrial Biotechnology & Bioenergy Research Center,
KRIBB

Gram-negative bacteria employ an array of secretory
machinery to have their outer proteins pass through the
membrane barrier. Especially, the type II secretion system
(T2SS), also known as the general secretory pathway,
exports target proteins into the extracellular milieu. From
the analysis of two E. coli B strains, REL606 and BL21
(DE3), we found that the B genomes have an additional
gene cluster for T2SS as compared to K-12 strains.
Phylogenetic analysis showed that clear distinctions could
be made between the homologs of the T2SS conserved in
both B and K-12 (T2SS-1) and those of the additional T2SS
in B strains (T2SS-2). In E. coli, expression of T2SS-1 is
silenced by the heat-stable nucleoid-structuring protein (H-
NS). To find out the roles of T2SSs, an hns-deletion mutant
was constructed by lambda red recombinase system. By
the real time qRT-PCR analysis and green fluorescence
proteintranscriptional fusion assay, we found that the T2SS-1
promoter is derepressed in the hns-deletion strain. Futhermore,
the cellulase and chitinase activities were detected in the
hns strain from plate assays indicating that the enzymes
also may be regulated by H-NS. (Financial support from
the 21C Frontier Microbial Genomics and Applications
Center Program, MEST, Republic of Korea.) (International
Symposium & Annual Meeting of The Korean Society
for Microbiology and Biotechnology : Seoul, 2010)

Keywords : E. coli, Type II secretion system, H-NS
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synthetic GUS gene (PyGUS) with optimized codons for
Porphyra yezoensis. Interestingly, the PtHSP70 promoter
allowed equivalent expression of PyGUS in both P. tenera
and P. yezoensis, whereas the GAPDH promoter from P.
yezoensis was not fully functional in P. tenera. These data
suggest that the PtHSP70 promoter has a more conserved
regulatory mechanism than the PyGAPDH promoter between
these species. We also established an efficient transient
transformation system for P. tenera by evaluating various
transformation parameters such as quantity of gold particles,
pressure of helium and vacuum, developmental stages of
leafy gametophytes, and target distance. Under the optimal
conditions of transient transformation, the frequency of
GUS expression was determined by histochemical staining
to be 30-50 cells per bombardment. Therefore, the new
transient transformation system using the PtHSP70 promoter
can be used for foreign gene expression in P. tenera, which
may advance the development of P. tenera as a model
organism. (The 65th Annual Meeting of the Korean
Association of Biological Sciences : Seoul, 2010)

Keywords : particle bombardment, Porphyra, PtHSP70
promoter, PyGUS, transient gene expression
system

C-27
OsCYP20-2, a thylakoid lumenal cyclophilin of
rice, confers enhanced environmental stresses-
tolerance in tobacco and Arabidopsis

Se-Kyong Kim1, Young Nim You1, Younghee Joung2,
Beom Gi Kim3, Jun Cheul Ahn4,*, Hye Sun Cho1,*

1Plant Systems Engineering Research Center, KRIBB
2School of Biological Sciences and Technology, Chonnam
National University

3Bio-crops Development Division, National Academy of
Agricultural Science, RDA

4Department of Biological Sciences, Seonam University

As a putative thylakoid lumenal cyclophilin (CYP), CYP20-
2 protein have remained to be cleared whether it is essential
or what is the role in thylakoid lumen. Here, we show the
CYP20-2 proteinsare very conservative in several
photosynthetic plants, and the transcriptional level of rice
OsCYP20-2 genes regulated highly under abiotic stresses
such as salts, desiccation and high light. And we confirmed
that OsCYP20-2 protein was localized into chloroplast
through the tracing experiment of GFP-fusion proteins.
Further we show that ectopic over-expression of rice
OsCYP20-2 in tobacco and Arabidopsis confer enhanced
stress tolerance against several abiotic stresses such as salt,
osmotic stress and extremely high light, as compared with
that in the stressed empty vector control plants. From these
results, we suggest that although the exact biochemical

mechanism of OsCYP20-2 protein in thylakoid lumen still
does not clear, the physiological of CYP20-2 protein may
involved in photosynthetic acclimation to cope environmental
stresses. Furthermore, we expect that OsCYP20-2 genes may
serve as potential candidate for enhanced abiotic stresses
tolerance. (The 5th Plant Science Conference : Seoul, 2010)

Keywords : cyclophilin(CYP), CYP20-2, stress tolerance,
salts/drought/high light stress

C-28
Overexpression of a bifunctional fusion
trehalose-6-phosphate synthase/phosphatase
(TPSP) in tomato plants enhances abiotic stress
tolerance

Jae Il Lyu1,3, Jeong Hee Lee1, Sung Ran Min1, Ji Hyun
Park1, Kwang Hoon Oh1, Ju Young Park2, Hwa-Jee Chung2,
Won Joong Jeong1, Chang-Hyu Bae3, and Jang R. Liu1

1Plant Systems Engineering Research Center, KRIBB
2GenDocs, Inc.
3Department of Bioresources Science, Sunchon National
University

Trehalose is a non-reducing disaccharide of glucose that
functions as a protectant to different stress conditions in
plants. Transgenic tomato (Solanum lycopersicum cv.
Joyful) plants were generated by the introduction of a gene
encoding bifunctional fusion (TPSP) of the trehalose-6-
phosphate synthase (TPS), and trehalose-6-phosphate
phosphatase (TPP) of Escherichia coli, under the control
of the CaMV35S promoter. Transgenic plants showed no
phenotypic alterations only with the exception of wider
leaves compared to the vector control plants. Interestingly,
TPSP transgenic plants showed increased tolerance to
drought and salt compared to vector control plants by
altering their physiological indices, such as chlorophyll a
and b contents, photosynthetic rate, stomatal conductance
and stomatal transpiration.

Keywords : abiotic stress, Agrobacterium transformation,
overexpression, TPSP, tomato

C-29 
Overexpression of AtATM3 confers enhanced
heavy metal tolerance in Brassica juncea 

Mohammed Shafi Ullah Bhuiyan1, Sung Ran Min1, Won
Joong Jeong1, Kwan Sam Choi2, Sayeda Sultana3, Yong Pyo
Lim4, and Jang R. Liu1
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A chloroplast lumen protein, AtFKBP16-1, is
involved in high light stress

Min Sook Seok1, Young Nim You1, Beom- Gi Kim2,
Younghee Joung3, Jun Cheul Ahn4,*, and Hye Sun Cho1,*

1Plant Systems Engineering Research Center, KRIBB
2Bio-crops Development Division, National Academy of
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3School of Biological Sciences and Technology, Chonnam
National University

4Department of Biological Science, Seonam University

Immunophilins (IMMs) as essential proteins have been
found in most organisms and in all major subcellular
compartments, and belong to the superfamily of peptidyl
prolyl isomerase, catalyzing a rate-limiting step in protein-
folding process. Arabidopsis encodes 52 putative IMMs
consisted of 23 FKBPs and 29 CYPs in the genome. It
contains 18 putative chloroplast targeted IMMs, two in
stroma and 16 in thylakoid lumen and previous proteomic
analysis also has showed up to 15 genes localized to
chloroplast experimentally. Actually, only that AtCYP38
as a thylakoid lumen IMM have been known to play specific
functions in assembly and maintenance of photosynthetic
complex II, exact physiological roles of most of luminal
IMMs have remained to be discovered. In this study, we
show that another lumen IMM AtFKBP16-1 is regulated by
high light in post-transcriptional level, through the analyses
of RNAi suppressed/35S promoter over-expressed transgenic
plants of AtFKBP16-1 under different light conditions.
The suppression of Atfkbp16-1 transgenic plants showed
much sensitive than vector control transgenic plants under
high light stress. However, AtFKBP16-1 over-expression
transgenic plants showed much tolerable against high light
stress compared to the vector control plants. From these
results, unlike some IMMs which did not show the distinct
functions in analysis K.O or over-expressed plants, we
show that AtFKBP16-1 may have a distinct function in
protection or regulation to maintain the proper photosynthetic
circumstances under high light stress or ROS conditions.
(The 22th Annual Meeting of the Korean Society for
Molecular and Cellular Biology : Seoul, 2010)
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C-25
Cucumber mosaic virus 2b protein inhibits RNA
silencing pathways in green alga Chlamydomonas
reinhardtii

Joon-Woo Ahn, Chun-Ji Yin, Jang Ryol Liu, and Won
Joong Jeong*

Plant Systems Engineering Research Center, KRIBB

Cucumber mosaic virus 2b (CMV2b) is a suppressor of
RNA silencing in higher plants. In the present study, we
evaluated the RNA silencing suppressor activity of CMV2b
in Chlamydomonas reinhardtii. Inhibition of Maa7 silencing
was detected in CMV2b-expressing Maa7-IR44 strains,
indicating that CMV2b suppressed siRNA pathways in C.
reinhardtii as in higher plants. In addition, mRNA expression
targeted for cleavage by miRNA was significantly higher
in CMV2b-expressing strains, but increased accumulation
of miRNA was not detected. These results indicate that the
suppression of miRNA pathways is mediated by CMV2b
in C.reinhardtii. Interestingly, expression of both Argonaute1
(AGO1) and Dicer-like1 (DCL1), regulated by a bidirectional
promoter, was reduced in CMV2b-expressing strains,
suggesting that CMV2b may affect transcription factors
involved in RNA silencing pathways. Furthermore, reduction
of AGO2 and AGO3 expression were detected in CMV2b-
expressing strains. Taken together, our results demonstrate
that CMV2b may suppress both siRNA and miRNA
pathways, and also impair AGOs and DCL1 expression in
C. reinhardtii. (The 65th Annual Meeting of the Korean
Association of Biological Sciences : Seoul, 2010)  

Keywords : Chlamydomonas reinhardtii, cucumber mosaic
virus 2b, RNA silencing

C-26
Development of a transient gene expression
system in the red macroalga, Porphyratenera

Su Hyun Son1,2, Joon-Woo Ahn1, Toshiki Uji3, Dong-
Woog Choi4, Eun-Jeong Park5, Mi Sook Hwang5, Jang R.
Liu1, Dongsu Choi2, Koji Mikami6, and Won-Joong Jeong1

1Plant Systems Engineering Research Center, KRIBB
2Department of Biology, Kunsan National University
3Graduate School of Fisheries Sciences, Hokkaido University
4Department of Biology Education, Chonnam National
University

5Seaweed Reaearch Center, National Fisheries Research
and Development Institute

6Faculty of Fisheries Sciences, Hokkaido University

Porphyra is a commercially valuable source of food and
drugs, and represents an important model organism for
algal research. However, genetic research on P. tenera has
been limited due to lack of a heterologous gene expression
system. In the present study, we isolated a native promoter,
the PtHSP70 promoter, for efficient expression of foreign
genes in this organism. This promoter lies approximately
1kb upstream of the coding sequence for Heat Shock Protein
70 (HSP70) and was isolated using adapter-mediated
genomic PCR. Promoter activity was evaluated using the
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C-32
Atheroprotective effects of ethanolic extracts of
soy leaves (Glycine max L.) via upregulation of
krüppel-like factor 2

Jong-Min Han1, Hua Li1, Moon-Hee Cho1, Ji-Seon Park1,
Seung-Hwa Baek1, Chul-Ho Lee2, and Tae-Sook Jeong1,*

1Industrial Bio-materials Research Center, KRIBB
2Animal Model center, KRIBB

Krüppel-like factors (KLFs) are members of the zinc finger
family of transcription factors. KLF2 is a key regulator
that suppresses the proatherosclerotic signaling pathway in
endothelial cells and monocytes/macrophages. It has been
reported that KLF2 regulates proinflammatory activation
in endothelial cells, and a high level of KLF2 inhibits
VCAM-1 expression. In the present study, KLF2 induction
by ethanolic extracts of Glycine max L. leaves (EGML)
decreased the expression of VCAM-1 and ICAM-1 through
moderate inflammatory signal activation in human umbilical
vein endothelial cells (HUVECs), and the diet-induced
atherosclerotic lesion formation in aortic sinus of low-density
lipoprotein receptor deficient (LDLR-/-) mice. Inflammatory
stimuli, TNF-α- or 7-ketocholesterol (7KC)-induced
expression of VCAM-1 and ICAM-1, but decreased
expression of KLF2 and endothelial nitric oxide synthase
(eNOS). However, EGML significantly reduced 7KC- or
TNF-α-induced expression of VCAM-1, CCL2, IL-6, and
IL-8, but increased KLF2 and eNOS expression in HUVECs.
In PMA-stimulated THP-1 macrophages, EGML also
significantly suppressed LPS-induced expression of
chemokines and proinflammatory genes. In aortic arch, the
atherosclerotic plaque was significantly induced in the
control group (129.6±45.7 µm2x103), however, the EGML
group showed lower plaque about 70.3±53.9 µm2x103

(P<0.05). The mRNA and protein levels of VCAM-1, IL-
6, IL-1β, and TNF-α in the aortas from the EGML group
were significantly suppressed as compared with the control
group. However those of KLF2 were increased in the EGML
group. These results suggest that induction of KLF2 and
the suppression of VCAM-1, IL-6, IL-1β, and TNF-α by
EGML have potential as an effective agent against
atherogenic condition in macrophages, endothelial cells,
and LDLR-/- mice. (The Commemorative International
Symposium for the 50th Anniversary of KSABC :
Gyeongju : 2010)

Keywords : Krüppel-like factor 2, atherosclerosis,
inflammation; Glycine max L. Merr.

Korea Research Institute of Bioscience and Biotechnology 41
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University
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National University

4Department of Horticulture, Chungnam National
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AtATM3, a member of ATP-binding cassette transporter
(ABC) family, is localized at the mitochondrial membrane of
Arabidopsis thaliana. It is involved in biogenesis of Fe-S
clusters and iron homeostasis, and thus, detoxifies heavy
metals in plants. Therefore, AtATM3 gene was introduced
into Indian mustard (Brassica juncea), a suitable plant species
for phytoremediation, by Agrobacterium-mediated genetic
transformation with the aim of improving heavy metal
tolerance and accumulation in plants. AtATM3 gene presence
in transgenic plants was demonstrated by polymerase chain
reaction (PCR). Real-time PCR analysis confirmed AtATM3
gene expression in transgenic plants, but the degree of
AtATM3 expression varied among the lines. AtATM3
overexpression in B. juncea conferred enhanced tolerance to
cadmium (Cd) and lead (Pb) stress. Transgenic B. juncea
seedlings showed 1.4 - to 1.5 -fold tolerance to Cd(II) and
Pb(II) stress compared to wild type (WT) plants (per gram
fresh weight). The capacity of transgenic plants to uptake
heavy metals and the molecular mechanisms involved in
heavy metal tolerance in transgenic plants are currently in
progress. (2010 Plant Science Conference : Seoul, 2010)

Keywords : Agrobacterium-mediated genetic transformation,
AtATM3, Brassica juncea, heavy metal tolerance

C-30
Screening of tissue specific genes in tomato

Bok-Sim Lee, Chan ju Lim, Woong Bom Kim, Ha Yeon
Lee, and Suk-Yoon Kwon*

Plant Systems Engineering Research Center, KRIBB

Tomato (Solanum lycopersicum) is an important fruit crop
in the world. To develop transgenic Solanaceae (including
tomato) plants with special purposes, tissue specific
promoters are required because its specificity limiting
several negative effects on growth and developments in
transgenic plants. Therefore, we were trying to develop
tissue specific promoters in tomato. Through statistical
method by comparing ESTs from several libraries of tomato,
hot pepper, and Arabidopsis, 650 ESTs were screened as
putative tissue specific genes. To determine their specificities
in each tissue, quantitative RT-RCR analysis were performed.
Among them, we focused on SlPOD, SlWRKY, SlSDR-1,
SlSDR-2, and SlPG to investigate the detail expression
profiles, and generated transgenic Arabidopsis expressing
GUS reporter gene under the control of each promoter of

selected genes. Histochemical assays of these transgenic
plants revealed that the expression of PSlPOD::GUS and
PSlWRKY::GUS were specific in Arabidopsis root, and
PSlPG::GUS was specific in Tomato flower Furthermore,
the expression of PSlSDR-1::GUS and PSlSDR-2::GUS were
detected seed in silique and flower, respectively, but small
expressions in other tissues were also detected. Since one
of the major challenges in plant genetic engineering is to
design a transformation-cassette that would enable the
precise control of transgene activity by choosing adequate
promoters and genes, these characterized tissue specific
promoters and genes may be available to use in plant
biotechnological applications. (Crop Functional Genomics
2010 : Jeju, 2010) 

Keywords : tissue specific genes, SlPOD, SlWRKY, SlSDR-
1, SlSDR-2, SlPG

C-31
Silencing of the catalytic subunit of Ferredoxin:
thioredoxin reductase is a regulator of PCD,
pathogen resistance, and drought stress in plants

Chan Ju Lim, Woong Bom Kim, Ha Yeon Lee, and Suk-
Yoon Kwon*

Plant Systems Engineering Research Center, KRIBB

As a heterodimer protein, Ferredoxin:thioredoxin reductase
(FTR) catalyses the light-dependant activation of several
photosynthetic enzymes. Catalytic subunit of FTR contains
a redox-active disulfide and a [4Fe-4S] center as the active
site. However, the detail physiological functions of catalytic
subunit are still unclear. To elucidate these, we isolated
catalytic subunit gene of FTR, designated SlFTR-c, from
tomato (Solanum lycopersicum L.), which was detected all
tested tissues such as root, leaf, flower, fruit, and seed.
Interestingly, Virus-Induced Gene Silencing (VIGS) of
SlFTR-c produced necrotic lesions with typical cell death
symptoms with producing of ROS in tomato leaves. Moreover,
these silenced plants of SlFTR-c resulted the enhanced
disease resistance against bacterial pathogens (Pseudomonas
syringae pv. tomato DC3000) by induction of defense-related
genes (SlPR-1, SlPR-2, SlPR-5, SlGlucA, SlChi3, and SlChi9).
On the other hands, when NbFTR-c was silenced by SlFTR-c,
silenced Nicotiana benthamiana plants also showed enhanced
disease resistance against bacterial pathogens. However,
interestingly, the silenced plants of NbFTR-c resulted the
delayed leaf senescence and sensitive to drought stress.
Taken together, we deduced that FTR-c is a regulator of
PCD, pathogen resistance, and drought stress in plants.
(Crop Functional Genomics 2010 : Jeju, 2010)

Keywords : SlFTR-c, VIGS, tomato, pathogen resistance,
lesion mimic
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the extracellular GH5 endo-β-1,4-mannanases. The results
of a protein BLAST survey revealed that ManS was a multi-
domain protein consisted of two similar carbohydrate-
binding modules (CBMs) present in the C-terminus region
besides one putative N-terminal catalytic domain (from
Ile39 to Gly285). The highest sequence identity (65%) was
obtained as ManS was compared to the primary structure
of Micromonospora sp. β-1,4-mannosidase (GenBank
accession number: GG657738). In addition, ManH was
62%, 62%, and 61% homologous to Streptomyces sp. s6-
204 β-1,4-mannanase (ABY90130), S. coelicolor A3 β-
1,4-mannosidase (CAA20610), and S. lividans TK24 β-
1,4-mannanase (EFD65759), respectively, which had not
been biochemically characterized even though they were
identified through genome surveys. (International Meeting
of The Federation of Korean Microbiological Societies
: Seoul, 2010)  

Keywords : Cellulosimicrobium sp. RAG-56, endo-β-1,4-
mannanase, earthworm, gut bacterium,
Eisenia fetida

C-36
Cloning and sequence analysis of the gene
encoding a novel GH6 xylanolytic enzyme from
Cellulosimicrobium sp. strain RAG-56

Su-Jin Ham1, Do Young Kim1, Hyun Ju Lee1, Yi-Joon
Kim1,2, Kwang-Hee Son1, and Ho-Yong Park1,*

1Industrial Bio-materials Research Center, KRIBB
2Insect Biotech Co. Ltd.

The novel extracellular exo-β-1,4-xylanase (XylY2) gene
(2,316-bp) of Cellulosimicrobium sp. strain RAG-56 was
cloned by repeated genomic working and nested PCR
methods. The xylY2 gene was predicted to encode a
polypeptide consisting of 771 amino acids with a deduced
molecular mass of 80,091 Da and a calculated pI of 4.37.
Multiple sequence alignment using the primary structures
of XylY2 and other similar enzymes clearly showed that
the molecular feature of XylY2 resembled that of a β-1,4-
cellobiohydrolase, which was most similar to that evident
in the extracellular GH6 β-1,4-cellobiohydrolases. The
results of a protein BLAST survey revealed that XylY2
was a modular enzyme consisted of an N-terminal catalytic
GH6 domain (from Val54 to Arg419), a fibronectin type 3
domain (from Trp674 to Asn748), and a C-terminal
carbohydrate-binding module 2 (from Cys669 to Cys768).
The highest sequence identity (63%) was obtained as the
catalytic GH6 domain of XylY2 was compared to that of
Cellulomonas fimi β-1,4-cellobiohydrolase (GenBank
accession number: AAC36898). The His-tagged XylY2
overproduced as insoluble inclusion bodies in E. coli BL21
was purified by affinity chromatography after protein

refolding. The recombinant XylY2 did not hydrolyze
cellooligosaccharides, but efficiently degraded xylotetraose
and birchwood xylan to only xylobiose, indicating that the
enzyme was a true exo-β-1,4-xylanase, which had not yet
been identified in GH6 enzymes. (International Meeting
of The Federation of Korean Microbiological Societies
: Seoul, 2010)

Keywords : Cellulosimicrobium sp. RAG-56, exo-β-1,4-
xylanase, earthworm, gut bacterium, Eisenia
fetida

C-37
Difference of anti-atherosclerotic and anti-
inflammatory activities according to phytochemical
constituents in developing soy leaves

Moon-Hee Cho1, Hua Li1, Jong-Min Han1, Heung Joo
Yuk2, Ki Hun Park2, Hyung Jae Jeong3, Woo Song Lee3,
and Tae-Sook Jeong1,*

1Industrial Bio-materials Research Center, KRIBB
2Division of Applied Life Science (BK21 program),
Gyeongsang National University 

3Eco-Friendly Biomaterial Research Center, KRIBB

The present study was to compare the anti-atherosclerotic
and anti-inflammatory activities of ethanolic extracts from
soy {Glycine max (L.) Merr.} leaves (EGML) under different
developing periods, 1-, 2-, 3-, and 4-month. LDL-oxidation
and ACAT play a crucial role in the development of
atherosclerosis and inflammatory. NO production and
intracellular ROS accumulation in macrophages are the
major contributing factors during the inflammatory process.
LDL antioxidant activities of the EGML increased with
increasing growth period. The contents of coumestrol, a
strong LDL antioxidant and its derivatives also increased
with increasing growth period. But the contents of various
kaempferol glycosides known as main flavonoids in soy
leaves decreased dramatically with increasing growth period.
The ACAT inhibitory activity is highest in soy leaves
developed for 2 month. The anti-inflammatory effects of NO
production and ROS accumulation in LPS-induced RAW
264.7 cells are highest in 4 month-harvesting soy leaves and
lowest in 2 month-harvesting soy leaves. We examined the
effect of EtOAc fraction of EGML on the expression of
chemokines and inflammatory factors in LPS-induced
macrophages. The 60-day EGML significantly reduced the
expression of CCL5, while 120-day EGML significantly
suppressed that of IL-1β and iNOS. Furthermore, the 60-day
and 120-day EGMLs inhibited the degradation of I B  and
phosphorylation of ERK and p38. Our results suggest that
the ethanolic extracts of soy leaves may have potential as
safe and effective agents against atherogenic and
inflammatory condition. (The Commemorative
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C-33
Cloning and sequence analysis of the gene
encoding a novel GH10 endo-ββ-1,4-xylanasefrom
Paenibacillus sp. strain SKH-16

Yi-Joon Kim1,2, Do Young Kim1, Su-Jin Ham1, Hyun Ju Lee1,
Kwang-Hee Son1, and Ho-Yong Park1,*

1Industrial Bio-materials Research Center, KRIBB
2Insect Biotech Co. Ltd.

The novel, modular endo-β-1,4-xylanase (XylW) gene
(3,990-bp) of Paenibacillus sp. strain SKH-16 was identified
and characterized. The xylW gene was predicted to encode
an extracellular protein consisting of 1,329 amino acids
with a deduced molecular mass of 143,496 Da and a
calculated pI of 4.57. Multiple sequence alignment using
the primary structures of XylW and other similar enzymes
clearly showed that the molecular feature of XylW was
similar to that of a GH10 domain protein, which was most
similar to that evident in the GH10 enzymes. The results
of a protein BLAST survey revealed that XylW was a
modular enzyme consisted of six functional domains arranged
in the order of an N-terminal CBM 22 (from Thr209 to
Ala339), a catalytic GH10 domain (from Ile367 to Pro694),
a CBM 9 (from Asn709 to Asp894), and three C-terminal
S-layer homology domains. The highest sequence identity
(74%) was obtained as the catalytic GH10 domain of XylW
was compared to that of Paenibacillus sp. oral taxon 786
str. D14 xylanase A (GenBank accession number: EES73067).
In addition, the GH10 domain of XylW was 73%, 70%,
and 60% identical to Paenibacillus sp. JDR-2 endo-β-1,4-
xylanase (ACS98901), P. curdlanolyticus B-6 xylanase
10A (ABZ80916), and Paenibacillus sp. W-61 xylanase 5
(BAC45001), respectively. However, the highest overall
sequence identity (64%) of XylW was obtained as the
primary structure of XylW was compared to that of
Paenibacillus sp. JDR-2 endo-β-1,4-xylanase (ACS98901).
(International Meeting of The Federation of Korean
Microbiological Societies : Seoul, 2010)

Keywords : Paenibacillus sp. SKH-16, endo-β-1,4-xylanase,
GH10, modular enzyme

C-34
Cloning and sequence analysis of the gene
encoding a novel GH3 β-1,4-glucosidase from
Paenibacillus sp. strain SKH-16

Yi-Joon Kim1,2, Do Young Kim1, Su-Jin Ham1, Hyun Ju
Lee1, Kwang-Hee Son1, and Ho-Yong Park1,*

1Industrial Bio-materials Research Center, KRIBB
2Insect Biotech Co. Ltd.

The novel β-1,4-glucosidase (GluX) gene (2,841-bp) of
Paenibacillus sp. strain SKH-16 that was isolated from
compost derived from food waste was molecularly cloned
and overexpressed in E. coli BL21. The gluX gene was
predicted to encode a modular protein consisting of 946
amino acids with a deduced molecular mass of 104,194 Da
and a calculated pI of 4.95. Multiple sequence alignment
using the primary structures of GluX and other similar
enzymes clearly showed that the molecular feature of GluX
was similar to that of a GH3 domain protein, which was
most similar to that evident in the GH3 enzymes. The results
of a protein BLAST survey revealed that GluX was a multi-
domain enzyme consisted of an N-terminal GH3 domain
(from Ala46 to Asp277), a C-terminal GH3 domain (from
Val354 to Arg418), a C-terminal GH3 domain (from Val529
to Ser698), and a C-terminal carbohydrate-binding module
6 (from Asn833 to Val946). The highest sequence identity
(73%) was obtained as GluX was compared to the overall
primary structure of Geobacillus sp. GH3 domain protein
(GenBank accession number: ACX62696). In addition,
GluX was 69%, 57%, and 55% identical to Paenibacillus
sp. oral taxon 786 str. D14 glycoside hydrolase (EES73779),
Bacillus halodurans C-125 glucan β-1,4-glucosidase
(BAB05627), and Paenibacillus sp. JDR-2 β-1,4-glucosidase
(ACT00588), respectively, which had not been biochemically
characterized even though they were identified through
genome surveys. (International Meeting of The Federation
of Korean Microbiological Societies : Seoul, 2010) 

Keywords : Paenibacillus sp. SKH-16, β-1,4-glucosidase,
GH3, multi-domain enzyme

C-35
Cloning and sequence analysis of the gene
encoding a novel GH5 ββ-1,4-mannanase from
Cellulosimicrobium sp. strain RAG-56

Su-Jin Ham1, Do Young Kim1, Hyun Ju Lee1, Yi-Joon
Kim1,2, Kwang-Hee Son1, and Ho-Yong Park1,*

1Industrial Bio-materials Research Center, KRIBB
2Insect Biotech Co. Ltd. 

A xylanolytic Cellulosimicrobium sp. strain RAG-56, which
was isolated from the gut of an earthworm (Eisenia fetida),
was also capable of efficiently degrading various types of
mannose-based substrates. The novel extracellular endo-β-
1,4-mannanase (ManS) gene (1,272-bp) of the organism
cloned by PCR protocols was predicted to encode a
polypeptide consisting of 423 amino acids with a deduced
molecular mass of 43,767 Da and a calculated pI of 4.61.
Multiple sequence alignment using the primary structures
of ManS and other similar enzymes clearly showed that the
molecular feature of ManS resembled that of an endo-β-
1,4-mannanase, which was most similar to that evident in
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Atherosclerosis, a chronic inflammatory disease, produces
arterial plaques characterized by inflammatory infiltrates
and lipid accumulation. Kava (Piper methysticum) is used
traditional herbal medicine for treating respiratory irritations,
rheumatisms, gastrointestinal problems and pulmonary
pains. Major constituents of kava include three chalcones,
flavokavain A-C and lipophilic lactones referred to as
kavalactones, kavain, dihydrokavain, yangoin, and
desmethoxyyangonin. Among them, flavokavain C (FKC)
inhibited accumulation of ROS, such as hydrogen peroxide,
and was able to dose-dependently reduce the LPS-induced
NO production as well as iNOS protein expression and the
expression of various inflammation-associated genes (iNOS,
IL-1β, IL-6) through inhibition of NF-κB and MAPKs
(ERK and JNK). FKC also modulated TNF-α-induced up-
regulation of ICAM-1, VCAM-1, and MCP-1 in HUVECs
and dose-dependently prevented monocyte adhesion to
HUVECs. In conclusion, FKC may have the potential to
prevent atherosclerosis via modulation of the expression of
adhesion molecules and inhibition of monocytes-endothelium
interaction as well as anti-inflammatory activity is mediated
by the suppression of NO production and inhibition of
inflammation-related signal transduction (NF-κB and MAPK
pathways). (The Annual Meeting of the Korean Society
for Biochemistry and Molecular Biology : Seoul, 2010)

Keywords : Kava (Piper methysticum), flavokavain C,
atherosclerosis, inflammation, NF-κB,
MAPK
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International Symposium for the 50th Anniversary of
KSABC : Gyeongju : 2010)

Keywords : Glycine max (L.) Merr., LDL-oxidation, ACAT,
atherosclerosis, anti-inflammatory effect

C-38
Ethanolic extracts of soy leaves prevent diet-
induced obesity and adipogenesis

Hua Li1,3, Ji-Hyun Kang1,4, Moon-Hee Cho1, Jong-Min
Han1, Min-Kyu Song1, Chul-Ho Lee2, and Tae-Sook
Jeong1,3,4,*

1Industrail Bio-materials Research Center, KRIBB
2Animal Model center, KRIBB
3Biomolecular Science, UST
4Department of Food and Nutrition, Chungnam National
University

The influence of ethanolic extracts of soy {Glycine max
(L.) Merr.} leaves (EGML) on obesity was examined in
LDLR-/- mice, C57BL/6J mice, and 3T3-L1 adipocytes. In
a high-fat high-cholesterol diet-induced LDLR-/- mice, both
weight gain and white adipose tissues (WAT) weight were
significantly reduced by the supplementation of EGML (1%
wt/wt diet) for 12 weeks. EGML lowered the plasma levels
of total cholesterol (TC), triglyceride (TG), phospholipid,
and glucose, and increased the ratio of HDL-C to TC .EGML
treatment (50 mg/kg/day for 10 weeks) also prevented body
weight gainand WAT accumulation in a high-fat diet-induced
C57BL/6J mice. The suppression of body weight gain and
WAT accumulation were more effectively in the EGML
group compared with the Garcinia cambogia extracts-
supplemented group (GE), whereas the overall amount of
food intake was not affected. The plasma levels of TG were
lowered by EGML administration. Lipid accumulation
was also suppressed in EGML-treated 3T3-L1 adipocytes.
Furthermore, EGML treatment suppressed the expressions
in abdominal WAT of adipogenesis-related genes, including
peroxisome proliferator-activated receptor gamma (PPARγ),
CCAAT/enhancer binding protein alpha (C/EBPα), adipocyte
protein 2 (aP2), and fatty acid synthase (FAS), and the
expressions in epididymal WAT of adipogenesis-related
genes, including C/EBPα, sterol regulatory element-binding
protein 1 (SREBP-1), aP2, and adipokines, IL-6 and TNFα.
Based on these results, EGML may have potential as an
useful functional food for obesity and metabolic syndrome.
(The Commemorative International Symposium for
the 50th Anniversary of KSABC : Gyeongju : 2010)  

Keywords : Glycine max (L.) Merr., anti-obesity effect,
PPARγ, C/EBPα, adipogenesis, white adipose
tissue

C-39
Flavonoids isolated from Scutellaria baicalensis
as farnesoid X receptor (FXR) antagonists and
CYP3A4 gene inducers

Jong-Min Han1, Sojin An1, Hoon Jang1, Nam-In Baek2,
Jeong Il Suh3, and Tae-Sook Jeong1,*

1Industrial Bio-materials Research Center, KRIBB
2Graduate School of Biotechnology & Plant Metabolism
Research Center, Kyung Hee University

3Department of Internal Medicine, College of Medicine,
Dongguk University

The bile acid nuclear-activated receptors, farnesoid X
receptor (FXR) and pregnane X receptor (PXR) play an
essential role to reduce hepatic bile acid levels by bile acid/
cholesterol homeostasis. The farnesoid X receptor (FXR)
plays an essential role in bile acid/cholesterol homeostasis.
Two flavonoids, baicalein (1) and 2',5,5',7-tetrahydroxy-6',8-
dimethoxyflavone (2) were isolated from the methanolic
extracts of the roots of Scutellaria baicalensis using the
silica gel column chromatography and the precipitation
method. We evaluated the abilities of the flavonoids 1 and
2 to regulate human FXR and PXR in HepG2 cells.
Flavonoids 1 and 2 exhibited inhibitory activities against
FXR transactivation in not only coactivator binding assay
but also HepG2 cell-based luciferase assay. The compounds
1 and 2 significantly reduced CDCA-induced expression
of FXR target genes, BSEP and SHP in HepG2 cells. And
also compounds 1 and 2 treatments produced a concentration-
dependent increase in a PXR- and XREM-CYP3A4-Luc-
transfected HepG2 cells. Increases in reporter expression
of 5-fold and 2-fold were measured at compounds 1 and 2
of 10 µM, respectively, and 80 µM of compounds 1 and 2
produced near-maximal increases of 15-fold and 5-fold,
respectively. Our results show that compounds 1 and 2
play a beneficial role to regulate bile acid levels through
inactivation of FXR-SHP as well as activation of PXR-
CYP3A4 pathways. (The Commemorative International
Symposium for the 50th Anniversary of KSABC :
Gyeongju : 2010) 

Key words : Scutellaria baicalensis, farnesoid X receptor,
CYP3A4, HepG2

C-40
Inhibition of inflammatory signal by flavokavain
C from kava (Piper methysticum)

Jong-Min Han1, Hua Li1, Sa-Weon Hong2, Seung-Hwa Baek1,
Hyi-Seung Lee2,*, and Tae-Sook Jeong1,*

1Industrial Bio-materials Research Center, KRIBB
2Marine Natural Products Laboratory, KORDI
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Keywords : desertification, multiple environmental stresses,
poplar

C-44
Differential responese of sweetpotato peroxidases
to heavy metals

Yun-Hee Kim, Haeng-Soon Lee, and Sang-Soo Kwak

Environmental Biotechnology Research Center, KRIBB

Oxidative stress is one of the major causes of damage in
plants exposed to different types of environmental stress,
including heavy metals. Accumulation of heavy metals in
plants can disrupt many cellular functions and plant growth.
To assess the contribution of oxidative stress to heavy metal
toxicity in plants, young plants of sweetpotato [Ipomoeabatatas
(L.) Lam] were treated with various concentrations of
cadmium (Cd), copper (Cu) and zinc (Zn). Plant growth
was significantly inhibited and internal metal content was
increased in a dose-dependent manner for each metal. The
generation of hydrogen peroxide (H2O2) in leaves and
fibrous roots correlated positively with metal dose. The
specific activity of peroxidases (PODs) in fibrous roots
was markedly enhanced by metal treatment, whereas in
leaves, activity was low and only slightly affected by metal
treatment. RT-PCR analysis for 13 POD genes revealed
differential expression of each POD in response to heavy
metals. Several genes for acidic PODs (swpa2,swpa3 and
wpa4) and basic PODs (swpb1, swpb3 and swpab4) were
strongly expressed under all metal treatment conditions in
leaves and fibrous roots. The expression of swpa1 was
increased in leaves and fibrous roots by Cd and Cu treatment,
whereas swpb5 expression was reduced by all metals in
fibrous roots. These results indicate that increased H2O2

levels in response to heavy metal stress are closely linked
to an improved antioxidant defense capability mediated by
POD. (Crop Functional Genomics 2010 : Jeju, 2010)

Keywords : antioxidant defense, fibrous roots, heavy
metals, oxidative stress

C-45
Down-regulation of IbCHY increases β-carotene
contents and enhances salt stress resistance in
transgenic sweetpotato cultured cells

Sun Ha Kim, Young Ock Ahn, Haeng-Soon Lee, and
Sang-Soo Kwak*

Environmental Biotechnology Research Center, KRIBB

Sweetpotato [Ipomoea batatas (L.) Lam.] is an important

food and industrial crop to produce useful components
including various antioxidants such as carotenoids. Among
600 known carotenoids, β-carotene is the most powerful
precursor of vitamin A. β-carotene hydroxylase (CHY) is
a key regulatory enzyme in the beta-epsilon-branch of
carotenoid biosynthesis which converts β-carotene to
zeaxanthin. To increase β-carotene contents in sweetpotato,
inhibition of further hydrolysis of b-carotene by CHY
silencing strategy in arotenoid biosynthetic pathway can
be considered. Thus, we have cloned a partial cDNA
encoding CHY from the storage roots of yellow-fleshed
sweetpotato (cv. Shinhwangmi) and generated RNAi-IbCHY
construct. This construct was introduced into cultured cells
of white-fleshed sweetpotato (cv. Yulmi) by Agrobacterium-
mediated transformation. RT-PCR analysis confirmed
successful suppression of IbCHY gene expression in
transgenic sweetpotato cultured cells. Gene expression of
other enzymes in relation to carotenoid biosynthesis was
also investigated in transgenic cultured cells. The expression
of lycopene b-cyclase showed a clear increase, whereas the
expressions of other genes showed no detectable changes. b-
Carotene content of transgenic cultured cells was increased
to 25 mg of gram fresh weight. DPPH radical scavenging
activity in transgenic cells remarkably increased up to 4
times. Production of reactive oxygen species measured by
DAB staining also decreased in transgenic cultured cells
under salt stress condition. These results indicate that the
down-regulation of IbCHY might increase β-carotene
contents in storge roots of sweetpotato and confer enhanced
tolerance to environmental stresses. (Crop Functional
Genomics 2010 : Jeju, 2010)

Keywards : β-carotene hydroxylase (CHY), RNAi-IbCHY,
sweetpotato cultured cells

C-46
Dynamics of dechlorinators in the anaerobic
functional microbial community

Byung-Hyuk Kim1,3, Dae-Hyun Cho1, Youlboong Sung2,
Hee-Mock Oh1, Sung-Cheol Koh3, and Hee-Sik Kim1,*

1Environmental Biotechnology Research Center, KRIBB
2Environ & Energy Research Center, RIST
3Department of Environmental Engineering, Korea
Maritime University

An anaerobic enrichment culture derived from creek sediment
reductively dechlorinated trichloroethene (TCE) to ethene.
We investigated the distribution and activity of chloroethenes-
degrading microorganisms during reductive dechlorination
of TCE to ethene in the enrichment culture, FMC-12T,
which consistently and completely converted 2 mM TCE
to ethene after 31 days and could dechlorinate TCE to
ethene at an average rate of 64.5  mole bottle-1day-1. We
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C-41
Biochemical and anatomical analysis of
alternative rubber crops

Hunseung Kang1, Yong Jik Lee2, and Stephen B. Ryu2

1Division of Applied Plant Science, Chonnam National
University

2Environmental Biotechnology Research Center, KRIBB

Fig tree (Ficus carica) has been studied for natural rubber
biosynthesis activity, and anatomically compared with
Hevea and Ficus benghalensis. The molecular size of the
natural rubber from fig tree is about 190 kD. Major proteins
in latex of fig tree were 25 and 48 kD in size and several
proteins were below 20 and above 100 kD. The effect of
EDTA and Mg2+ ion on in vitro rubber biosynthesis in fig
tree and rubber tree suggested that divalent metal ion present
in the latex serum is an important factor in determining the
different rubber biosynthetic activities in fig tree and rubber
tree. The micromorphology of rubber particles from fig tree
was examined by electron microscopy in comparison with
Hevea. Rubber particles in the two different plant species
investigated share some degree of similarity in architecture.
(2010 Meeting: The Furture of Natural Rubber :
Montpellier (France), 2010)

Keywords : rubber, hevea, fig tree, rubber particle

C-42
Derivative of fusaricidin inhibit bloom-forming
Microcystis aeruginosa

Young-Ki Lee, So-Ra Ko, Chi-Yong Ahn, Hee-Sik Kim,
Seung-Hwan Park, and Hee-Mock Oh

Environmental Biotechnology Research Center, KRIBB

Fusaricidin, which produced by Paenibacillus polymyxa,
have an excellent antifungal-, antibacterial activity. For the
investigation of cyanobactericidal activity of fusaricidin
against on gram negative bacteria, Microcystis aeruginosa,
fusaricidin was obtained and purified from P. polymyxa
E681. Under purification step of fusaricidin, fusaricidin
and its derivative (designated Fus901) were obtained. The
antibacterial bioassay of fusaricidin and Fus901 against on
gram negative bacteria (E. col, Erwinia carotovora) was
carried out, as a results, no significant activity of Fus901
was showed on tested strains. Growth inhibition and gene
expression of microcystin (mcyE gene) under fusaricidin
and Fus901 stresses were studied. The results showed that
Microcystis growth no significant change under fusaricidin
stress, while the growth inhibited up to 56% under Fus901
stress at 2 mg L-1. The concentration of microcystin per
cell was decreased under Fus901 treatment (50%), and the

expression of mycE gene was also decreased up to 60%.
From the structure analysis by LC-MS, Fus901was
identified having the structure of breakage in ester bond
compared with fusaricidin. Our findings suggested that
fusaricidin which lost its antibacterial activity can be an
effective, nontoxic bloom-control agent in Microcystis
bloom. 

Keywords : Microcystis aeruginosa, fusaricidin, microcystin

C-43
Development of agroforest biotechnology to
combat desertification

Myoung Duck Kim1, Yun-Hee Kim1, Jae Cheol Jeong1,
Haeng-Soon Lee1, Young Im Choi2, Eun-Woon Noh2,
Daifu Ma3, Bingcheng Xu4, Xiping Deng4, and Sang-Soo
Kwak1,*

1Environmental Biotechnology Research Center, KRIBB
2Biotechnology Division, KFRI
3Sweetpotato Research Institute, CAAS, China
4Institute of Soil and Water Conservation, CAS, China
Korea-China Biotechnology Joint Research Center to
Combat Desertification

Who will support the world population of more than 9
billion people in 2050? The dramatic increase in
population accompanied by rapid industrialization in
developing countries has caused imbalances in the supply
of food and energy. Desertification is one of the most
serious global problems. The causes of desertification
majorly come from human activities such as overgrazing,
deforestation, the improper management of soil and water
by the local poor peoples at the desertification areas. To
cope with these global crises over food and energy
supplies as well as environmental problems, it is urgently
required to develop new environmentally friendly
industrial plants to be grown on marginal lands including
desertification areas for sustainable development. In this
respect, the agroforest biotechnology will be important to
combat desertification to increase the income for local
farmers. In the presentation, the results and prospects of
our studies on several industrial transgenic plants such as
sweetpotato (Ipomoeabatatas) and poplar (Populusalba x
P.tremulavar.grandulosa) with enhanced tolerance to
multiple environmental stresses will be introduced. In
addition, Korea-China Biotechnology Collaboration
Research Center on Combating Desertification, which was
established on the basis of S & T cooperation in the field
of combating desertification during the Seoul summit
meeting between two countries (August 2008) will be
introduced for the future collaboration. (Forests for the
Future: Sustaining Society and the Environment XXIII
IUFRO World Congress, Seoul, 2010) 
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C-49
Functional analysis of apoplastic peroxidase
gene SWPA4 in transgenic sweetpotato

Yun-Hee Kim, Haeng-Soon Lee, and Sang-Soo Kwak   

Environmental Biotechnology Research Center, KRIBB  

The secretory class III peroxidases (POD, EC 1.11.1.7) have
been implicated in a broad range of physiological processes,
including defense against pathogenic attack and a variety
of abiotic stress tolerances. We previously characterized
the 10 POD cDNA clones from cell cultures of sweetpotato
[Ipomoeabatatas (L.) Lam]. Among them, the expression
of the swpa4 gene was profoundly induced by a variety of
abiotic stresses and pathogenic infections in sweetpotato.
Additionally we demonstrated that the overexpression of
apoplastic swpa4 in transgenic tobacco plants showed
tolerance to a variety of abiotic and biotic stresses. In this
study, for a better understanding of the roles of swpa4,
transgenic sweetpotato plants expressing swpa4 under the
control of CaMV 35S promoter were successfully generated
by overxpression or knock-down. Swpa4 transgenic
sweetpotato plants (22 overexpression and 17 knock-down
lines) generated by Agrobacterium-mediated transformation
were characterized. The integration and gene expression
levels of the constructs in the transformed plants were
confirmed by genomic PCR, RT-PCR and POD assay. For
further study, the transgenic plants will be characterized in
terms of environmental stress and agronomical characters
including starch contents. We also expect that functional
analysis of apoplastic POD gene using the overexpression
or knock-down plants is helpful in understanding the exact
functions of apoplastic swpa4, and provides us valuable
information on the development of tolerant crops to multiple
various stresses. (Crop Functional Genomics 2010 :
Jeju, 2010)

Keywords : apoplastic peroxidase gene, multiple various
stresses, SWPA4 gene 

C-50
Molecular cloning and characterization of a
late embryogenesis abundant 14 (IbLEA 14)
gene from dehydration-treated fibrous roots of
sweetpotato

Sung-Chul Park, Yun-Hee Kim, Haeng-Soon Lee, Jae-
Wook Bang, and Sang-Soo Kwak

1Environmental Biotechnology Research Center, KRIBB
2Department of Biology, Chungnam National University

A new late embryogenesis abundant 14 (LEA14) cDNA
was isolated from ESTs library of dehydration-treated

fibrous roots of sweetpotato [Ipomoeabatatas (L). Lam.].
Its cDNA fragment is 793 bp and 160 amino acid residue
protein with a predicted molecular weight of 17 kDa. A
search of the protein BLAST database revealed that this
protein can be classified as a LEA14 protein (referred to as
IbLEA14). It was predicted to produce an atypical hydrophobic
and cytoplasmic protein. Analyses of quantitative RT-PCR
revealed diverse expression patterns of the IbLEA14 gene
in various tissues of intact sweetpotato and under different
stress conditions. In the tissue levels, the IbLEA14 was
highly expressed in fibrous roots and thick pigmented
roots. Its transcript level strongly induced by dehydration,
abscisic acid and various abiotic stress treatments. To
characterize the roles of IbLEA14, transgenic sweetpotato
cells with overexpression or knock-down of IbLEA14
under the control of CaMV 35S promoter were generated.
The integration and gene expression levels of the transgenic
callus were confirmed via analysis of genomic and quantitative
RT-PCR. The further characterization of transgenic cells is
under study in terms of environmental stresses. (Crop
Functional Genomics 2010 : Jeju, 2010) 

Keywords : fibrous roots of sweetpotato, late embryogenesis
abundant 14 (IbLEA 14) 

C-51
Optimization of flocculation conditions for
Botryococcus braunii using a central composite
design (CCD) methodology

Kim, Dong-Geol, Hyun-Joon La, Chi-Yong Ahn, and
Hee-Mock Oh 

Environmental Biotechnology Research Center, KRIBB

Biodiesel from microalgae is being recognized as a
desirable renewable biofuel that has a potential to replace
the petroleum-derived transport fuels. The efficient
harvesting of microalgae is one of the major hurdles in
commercial biodiesel production. Therefore, the development
of cost-effective harvesting method is essential for reducing
the production cost of microalgae biodiesel. A fractional
factorial design was performed for screening of the main
factors. The FeCl3, bioflocculant and the time of slow mixing
(sec) were considered to be main factors at two different
levels. Response surface design (RSM) was applied (20 runs)
for a further inspection of the main factors effect, which
led to an empirical models. An analysis of the variances
(ANOVA) and relevant tested, such as lack of fit and residual
probability plot, confirmed the validity of the suggest model.
The optimal flocculation conditions analyzed by the equation
(1) were that the concentration of FeCl3 was 0.79 mM, the
concentration of bioflocculant was 0.58%, and the time of
slow mixing was 180 seconds. The flocculating activity
calculated at that time was 90.1% (desirability 99%). It is
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investigated the bacterial dynamics in FMC-12T by the
quantification of total bacteria, Dehalococcoides sp.,
Dehalobacter sp., and Geobacter lovleyi using real time
PCR method. The 16S rRNA gene copy number were 1.51

106±2.47 104, 1.14 106±1.48 106, 7.91 10±1.18
10, and 3.21 10±2.19 10, respectively after dechlorination
of TCE (after 31 days' incubation). It has been known that
the member of the genera Dehalococcoides sp., Dehalobacter
sp., and Geobacter lovleyi could reduce tetrachloroethene
(PCE) and TCE in terminal electron accepting processes.
Dehalococcoides population increased much more than
the other bacterial species during TCE dechlorination in
FMC-12T. Therefore, the domination of Dehalococcoides
sp. would seem to explain why FMC-12T was able to
completely reduce TCE to ethene. (International Symposium
& Annual Meeting of The Korean Society for Microbiology
and Biotechnology : Seoul, 2010)

Keywords : anaerobic culture, ethene, reductive dechlorination,
TCE

C-47
Effects of nitrogen-limited condition on sad
expression and oleic acid synthesis in Botryococcus
braunii UTEX 572

Choi, Gang-Guk1, Byung-Byuk Kim2, Chan Yoo2,*, Chi-
Yong Ahn2 and Hee-Mock Oh1,2

1Biological Resource Center, KRIBB
2Environmental Biotechnology Research Center, KRIBB

Due to the shortage of fossil fuels and the production of
greenhouse gas carbon dioxide, biodiesel produced from
microalgae is receiving much attention as an alternative
fuel. Microalgae have emerged as one of the most promising
feedstock owing to their widespread availability and higher
oil yields. A study was carried out to investigate the influence
of nitrogen deficiency on the cell growth and intracellular
lipid production of the alga Botryococcus braunii UTEX
572 in batch culture. The biomass concentrations and lipid
content of B. braunii UTEX 572 cultivated in a medium
containing 0.04~3.66 mM nitrate were 0.23~0.38 mg L-1
and 36%~63%, respectively. The specific growth rate of
B. braunii UTEX 572 reached 0.177 d-1 during cultivation
with an initial nitrate feed of 3.66 mM. The maximum
lipid productivity of 0.019 g d-1 L-1 was achieved at 0.37
mM nitrate. Fatty acid composition changed with nitrogen
concentration. Under nitrogen limitation, the fatty acid
composition of the B. braunii UTEX 572 changed with
increase in oleic acid content. Oleic acid content (85.5 %
of total fatty acids) was higher in nitrogen limited culture
than in nitrogen sufficient culture condition (68.7 % of
total FA). Stearoyl-ACP desaturase encoded by sad gene is
involved in the synthesis of the oleic acid. The expression

level of sad measured by qRT-PCR showed a 2.6-fold
increase in nitrogen-limited cells than that of nitrogen-
sufficient cells. This coincides with the time when the cells
reached nitrogen-limited conditions i.e., after day 6. Biodiesel
containing higher concentration of oleic acid has better
properties such as anti-oxidation and cold flow property.
Photosynthetic capacity based on O2 evolution rate per cell
or chl-a also increased with decreased nitrate concentration.
(International Symposium on Phycological Research :
Varanasi (India), 2010)

Keywords : Botryococcus braunii, nitrogen limitation 

C-48
Enhanced tolerance to low temperature stress
of transgenic potato plants expressing SCOF-1

Myoung Duck Kim, Suk-Yoon Kwon, Sang-Soo Kwak,
and Haeng-Soon Lee*

Environmental Biotechnology Research Center, KRIBB

Low temperature stress is one of the critical environmental
factors affecting plant species distribution and crop
productivity. In order to develop potato with enhanced
tolerance to low temperature, transgenic potato (Solanum
tuberosum L. cv. Atlantic) plants expressing soybean cold-
inducible zinc finger protein, SCOF-1 under the control of
stress-inducible peroxidase (SWPA2) promoter (referred to
as SF plants) were developed and they were evaluated the
tolerance to low temperature stress. The expression level
of SCOF-1 in SF plants was increased following 4ºC and
100  M ABA treatment, respectively. SF plants showed
enhanced tolerance to low temperature treatment by an
increased expression of SCOF-1 on the levels of leaf discs
and whole plants. When SF plants were treated with 4ºC
for 3 days, the photosynthetic y of SF plants decreased by
25% compared to non-treated plants, whereas that of non-
transgenic plants exhibited about 43% reduction.
Furthermore, after 25ºC for 24 h of recovery following
cold stress, the photosynthetic activity of SF plants almost
recovered to the initial levels. The results indicate that
overexpression of SCOF-1 in transgenic potato plants
might efficiently modulate low temperature stress. (The
Commemorative International Symposium for the 50th
Anniversary of KSABC : Gyeongju : 2010)

Keywards : low temperature, SCOF-1, SWPA2 promoter,
transgenic potato
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thought that the equation (1) suggested in this study could
be applied efficiently at the time of the harvest of B. braunii
UTEX 572. 

Keywards : Botryococcus braunii, flocculation, RSM

C-52
Overexpression of IbOr gene in Arabidopsis
conferred enhanced caroteneoid and salt stress
tolerance 

Young Ock Ahn, Sun Ha Kim, Haeng-Soon Lee, Sang-
Soo Kwak

Environmental Biotechnology Research Center, KRIBB

Carotenoids are naturally occurred pigments in plants and
some other photosynthetic organisms. They are key elements
of photosynthesis and protect plants from photodamage. In
humans, carotenoids have vitamin A activity and can also
act as antioxidants. Yellow-freshed sweetpotato [Ipomoea
batatas (L.) Lam.] is famous for its rich contents of
carotenoids as a functional food. We have previously
cloned and characterized IbOr gene, which is responsible
for biosynthesis and accumulation of carotenoids in
chromoplast from the storage roots of yellow-fleshed
sweetpotato (cv. Shinhwangmi). In this study, we generated
IbOr overexpressing Arabidopsis by Agrobacterium-
mediated transformation. IbOr overexpressionin transgenic
plants was confirmed by RT-PCR and western blot analysis.
The fresh weight of transgenic Arabidopsis seedlings was
always higher than wild type (WT) seedlings. Transgenic
plants showed enhanced germination rate, longer root length,
and higher relative water contents on the media supplemented
with NaCl compared to WT plants. Both chlorophyll and
carotenoid contents in leaves of transgenic Arabidopsis
were increased by 20 to 50% and by 10 to 30%, respectively.
The expressions of NCEDs, AREB3 and ABF3, which are
known to play important roles in ABA signaling and abiotic
stress tolerance in plants, were significantly increased in
IbOr overexpressing plants. Taken together, IbOr gene will
be useful to develop transgenic plants with high contents of
carotenoids on marginal lands. (Crop Functional Genomics
2010 : Jeju, 2010)

Keywords : abiotic stress, Arabidopsis, carotenoids, IbOr
gene
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Overall success was >90% for mealybugs and >80% for
armored scale species. The G·C content was very low in
most species, averaging just 16.3%. Sequence divergences
(K2P) between congeneric species averaged 10.7%, while
intraspecific divergences averaged 0.97%. However, the
latter value was inflated by high intra-specific divergence
in nine taxa, cases that may indicate species overlooked by
current taxonomic treatments. Our study establishes the
feasibility of developing a comprehensive barcode library
for scale insects and indicates that its construction will
both create an effective system for identifying scale insects
and reveal taxonomic situations worthy of deeper analysis.

Keywords : scale insect, mealybug, armored scale, DNA
barcoding, COI

D-5
Establishment of efficient plant regeneration
system via direct somatic embryo formation
from leaf explants of Rosa hybrida L. cv.
Marssia

Myung Jin Oh1, Myung Suk Ahn2, Jong Hyun Kim2, and
Suk Weon Kim1

1Microbial Resource Center, KRIBB 
2Plant Systems Research Center, KRIBB

This study describes efficient plant regeneration system
for via direct somatic embryo formation from leaf explants
of Rosa hybrida L. cv. Marssia. Effects of dark pre-treatment
and combinations of plant growth regulators were investigated.
Leaf explants were incubated onto half-strength Murashige
and Skoog medium (1/2MS) supplemented with several
combinational treatment of thidiazuron (TDZ) and α-
naphthaleneactic acid (NAA). After 10~20days of culture
onto 1/2MS medium containing low concentration NAA
in the dark, white structures, calluses and roots were formed
on the cut edge of leaf explants. Transfer to light incubation,
white structures were developed into early stage somatic
embryos directly. However, the leaf explants pretreated
with short incubation in the dark (0~5days), calluses were
did not developed into somatic embryos. Furthermore, the
higher concentration of NAA resulted in decrease of the
frequency of direct somatic embryo formation. Therefore,
we suggested that low concentration of NAA and dark pre-
treatment had a stimulative role in direct somatic embryo
formation from leaf explants of R. hybrida L. cv. Marssia.
The plantr egeneration system of R. hybrida L. cv. Marssia
established in this study might be applied to mass proliferation,
genetic transformation for molecular breeding of commercial
rose cultivars. (The Commemorative International
Symposium for the 50th Anniversary of KSABC :
Gyeongju, 2010)  

Keywords : dark incubation, plant regeneration, Rosa
hybrida L., somatic embryo

D-6
Isolation and identification of a novel
halophilie, strain BH164, isolated from saline
soil in China

Jae-Chan Lee, Dong-Jin Park, and Chang-Jin Kim*

Microbiological Resource Center, KRIBB

A moderately halophilic, Gram-positive, spore-forming
bacterium was isolated from a saline lake in China. The
strain, designated BH164, was strictly aerobic, short rod-
shaped, and non-motile without flagellum. Strain BH164
grew at salinities of 5 15 % (w/v) NaCl with optimal
growth at 10 % (w/v) and at temperatures of 20-40 ˚C, and
at the pH range of 7.0 9.0. The isolate showed oxidase-
and catalase-positive reactions and did not reduce nitrate
to nitrite. Anaerobic growth did not occur on marine agar
2216 (Difco) supplemented with 8% NaCl. The major
cellular fatty acids were anteiso-C15:0 and anteiso-C17:0.
The genomic DNA G+C content of the strain was about 43
mol%. Phylogenetic analysis based on 16S rRNA gene
sequences showed that strain BH164 was associated with
the genus Bacillus. Strain BH164 showed the closest
phylogenetic relationship to Bacillus Salarius BH169T with
95.1% 16S rRNA sequence similarity. On the basis of
chemotaxonomic characteristics and 16S rRNA gene
sequence analyses, strain BH164 should be placed in the
genus Bacillus as the type strain of a novel species[
Supported by the 21C Frontier Microbial Genomics and
Application Center Program]. (International Meeting of
The Federation of Korean Microbiological Societies :
Seoul, 2010)

Keywords : Bacillus sp. nov., phylogeny, taxonomy

D-7
Isolation and identification of Streptomyces sp.
AN090072 producing quorum sensing inhibitor 

Jong-Ok Jang1,2, Mi-Kyoung Kwon1, Jae-ChanLee1, Dong-
Jin Park1, Chang-Keun Sung2, and Chang-Jin Kim1

1Microbiological Resource Center, KRIBB
2Department of Food Science and Technology Chungnam
National University

Traditional biological control of plant pathology is based
on compounds that kill or inhibit growth of plant pathogens,
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D-1
A polyphasic investigation on a novel
Haloarchaeon isolated from sea salt

Kwang Kyu Kim, Keun Chul Lee, and Jung-Sook Lee

Biological Resource Center, KRIBB 

Three halophilic isolates, strains B-1T, B-3 and B-4, were
isolated from evaporitic salt crystals from Namhae, Korea.
The three strains had identical 16S rRNA gene sequences
and formed a tight phylogenetic clade with Halogranum
rubrum RO2-11T within the family Halobacteriaceae,
showing 99.5 % similarity. However, phylogeny based on
the full-length RNA polymerase subunit B´ (rpoB´) gene
showed that they shared 98.5 % similarity with the type
strain of Halogranum rubrum, which was below the levels
found between some tightly clustered taxa within the family
Halobacteriaceae. Combined phenotypic and DNA-DNA
hybridization data supported the conclusion that they
represent a novel species of the genus Halogranum, for
which the name Halogranum namhaense sp. nov. is proposed;
the type strain is B-1T (= KCTC 4066T = DSM 23171T).
[Supported by a grant from the KRIBB Research Initiative
Program] 

D-2
Candida deogyusanensis sp. nov., a novel yeast
isolated from the Deogyusan national park
area

Kee-Sun Shin, Kang Hyun Lee, Byung-Chun Kim, and Mi
Na Kim

Microbiological Resource Center, KRIBB

A novel yeast species, Candida deogyusanensis sp. nov., is
described from 2 strains isolated from Deogyusan national
park, Korea. Phylogenetic analysis based on the 26S rRNA
gene D1/D2 region sequences revealed that strains 33-O-
Y13T and 74-C-Y7 should be placed within the Metschnikowia
clade and were related to Metschnikowia reukaufii CBS
5834T. Morphological and physiological characteristics of
the novel strains were consistent with those of the genus
Candida and sexual reproduction was not detected. The
combination of phylogenetic analysis, phenotypic
characteristics and chemotaxonomic data supported the
conclusion that strains 33-O-Y13T and 74-C-Y7 represent
a novel species of the genus Candida, for which the name
Candida deogyusanuensis sp. nov. is proposed. The type
strain is 33-O-Y13T (= KCTC 27266T). (International
Meeting of The Federation of Korean Microbiological
Societies : Seoul, 2010)

Keywords : new yeast species, taxonomy, Candida sp.

D-3
Characterization of a novel β-glucosidase
transforming ginsenoside Rb1 to rare gypenoside
XVII and gypenoside LXXV from Terrabacter
ginsenosidimutans sp. nov. 

Dong-Shan An and Song-Gun Kim

Biological Resouce Center, KRIBB

A new β-glucosidase, which catalyzes the conversion of
ginsenoside Rb1 to more pharmacologically active rare
ginsenosides gypenoside XVII, gypenoside LXXV, was
characterized and its gene bgpA (1947 bp) was cloned in
Escherichia coli from a novel Terrabacter ginsenosidimutans
Gsoil 3082T. BLAST search using the bgpA sequence
revealed significant homology to family 3 glycoside
hydrolases. The β-glucosidase expressed in E. coli showed
the apparent Km and Vmax values of 4.2mM and 100.6µmolmin-

1mg of protein-1 against p-nitrophenyl-β-D-glucopyranoside. The
enzyme could hydrolyze the two glucose moieties from the
C-3 position and the outer glucose from the C-20 site of
ginsenoside Rb1. These cleavages occurred in a defined
order, with the outer glucose of C-3 cleaved first, followed
by the inner glucose of C-3, and finally the outer glucose
was cleaved from the C-20 site. Therefore, BgpA converts
selectively ginsenoside Rb1 to gypenoside XVII to gypenoside
LXXV to C-K. This is the first report describing the cloning
and characterization of a ginsenoside-transforming β-
glucosidase belonging to glycoside hydrolase family 3.
(International Meeting of the Microbiological Society
of Korea : Uljin-Gun, 2010)

Keywords : Ginseng saponin, biotransformation, ginsenosidase 

D-4
DNA barcodes for two scale insect families,
mealybugs (Hemiptera: Pseudococcidae) and
armored scales (Hemiptera: Diaspididae) 

Doo-Sang Park1, Soo-Jung Suh3, Paul D.N. Hebert5, Ki-
Jeong Hong4, and Hyun-Woo Oh2

1Biological Resource Center, KRIBB
2Industrial Biomaterials Research Center, KRIBB 
3Youngnam Regional Office
4Central Post-entry Quarantine Station
5Biodiversity Institute of Ontario, University of Guelph

Although DNA barcode coverage has grown rapidly for
many insect orders, there are some groups, such as scale
insects, where sequence recovery has been difficult.
However, using a recently developed primer set, we
recovered barcode records from 373 specimens, providing
coverage for 75 species from 31 genera in two families.
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Yong Kook Kwon1, Suk Weon Kim1, Jong Suk Park2, and
Jang Ryol Liu3

1Microbial Resource Center, KRIBB
2Jeollabuk-do Agricultural Research and Extension
Services 

3Plant Systems Research Center, KRIBB

To determine whether pattern recognition based on metabolite
fingerprinting for whole cell extracts is applied to discriminate
cultivars metabolically, leaves of four commercial ginseng
cultivars were subjected to fourier transform infrared
spectroscopy (FT-IR). FT-IR spectral data were analyzed
by principal component analysis (PCA) and partial least
squire discriminant analysis (PLSDA). We analyzed the
12 type samples that belonged to 4 cultivars as 'native
species', 'Chunpung', 'Kumpung', and 'Yunpung' and each
cultivar consisted of 3 types depend on cultivation ages (1,
2, and 3 years). A dendrogram based on hierarchical
clustering analysis of FT-IR spectral data from leaves
separated the samples by cultivation age. Prediction accuracy
of cultivars and cultivation ages using cross-validation
model was 94.77%. These results showed that PLS-DA of
the FT-IR data from ginseng leaves represented the probable
chemotaxonomical relationship between ginseng cultivars.
Furthermore this method could be applied for rapid selection
of hybrids in conventional breeding. (The Annual Meeting
of the Korean Society for Plant Biotechnology : Seoul,
2010)

Keywords : cultivation ages, FT-IR, leaf, Ginseng, PLS-
DA, somatic embryo

D-11
Mucilaginibacter angelicae sp. nov., a novel
bacterium isolated from Angelica polymorpha

Byung-Chun Kim, Kang Hyun Lee, Mi Na Kim, and Kee-
Sun Shin

Microbiological Resource Center, KRIBB

A Gram-negative, non-motile and rod-shaped bacterial strain
GG-w14T was isolated from Angelica polymorpha in a study
of rhizosphere bacterial diversity. Phylogenetic analysis of
16S rRNA gene sequences revealed that this isolate belonged
to the genus Mucilaginibacter and exhibited < 97.0% gene
sequence similarity to reported Mucilaginibacter. The
closest type strains of strain GG-w14T were Mucilaginibacter
oryzae B9T, Mucilaginibacter kameinonensis SCKT and
Mucilaginibacter boryungensis BDR-9T, with 16S rRNA
gene sequence similarity levels of 96.2, 95.8 and 95.4 %,
respectively. Strain DR-f4 grew at 4-35˚C under pH 5.0~8.0
and in the presence of 0 1% (w/v) NaCl. This isolate had
the activity of catalase, oxidase, alkaline phosphatase,

esterase(C4), esterase lipase(C8), leucine arylamidase,
valine arylamidase, acid phosphatase, naphtol-AS-BI-
phosphohydrolase, α-galactosidase, β-galactosidase, α-
glucosidase, β-glucosidase, N-acetyl-β-glucosaminidase,
α-mannosidase and α-fucosidase and β-galactosidase and
hydrolyzed aesculin, casein, CM-cellulose and starch. It
contained MK-7 as the predominant menaquinone. The
major cellular fatty acids were summed feature 3 (C16:1ω7c
and/or iso-C15:02OH) (41.9%), iso-C15:0 (22.0%) and iso-
C17:03OH (12.8%). The DNA G+C content was 42.5 mol%.
These polyphasic evidence suggests that strain GG-w14T

should be considered to represents a novel species of the
genus Mucilaginibacter, for which the name Mucilaginibacter
angelicae sp. nov. is proposed. The type strain is GG-
w14T(=KCTC23250T). (International Meeting of The
Federation of Korean Microbiological Societies : Seoul,
2010)

Keywords : new bacterial species, taxonomy, Mucilaginibacter
sp., Angelica polymorpha

D-12
Reclassification of Paenibacillus ginsengisoli as
a later heterotypic synonym of Paenibacillus
anaericanus

Kwang Kyu Kim, Keun Chul Lee, and Jung-Sook Lee

Biological Resource Center, KRIBB

The type strains of the species Paenibacillus ginsengisoli
(KCTC 13931T) and Paenibacillus anaericanus (DSM
15890T) were compared in order to clarify the taxonomic
relationship of the two species. On the basis of 16S rRNA,
gyrB and rpoB gene sequence comparisons, the two strains
shared 99.9, 100 and 99.4 % similarity, respectively. The
mean DNA-DNA relatedness value was 71 % and the
genomic DNA G+C contents were 42 and 41 mol%,
respectively. Phenotypic data, including fatty acid patterns
and acid production, enzyme activity and substrate utilization
profiles, showed no pronounced differences between the
type strains of the two species. These polyphasic data suggest
that the two taxa constitute a single species. According to
Rules 38 and 42 of the Bacteriological Code, they should
be united under the name Paenibacillus anaericanus, with
the name Paenibacillus ginsengisoli as a later heterotypic
synonym. [Supported by a grant from the KRIBB Research
Initiative Program]
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but, this ways occur resistance pathogens. Therefore, this
problem requires another approach and we focus on Quorum
Sensing (QS). QS is community genetic regulation mechanism
and many of the virulence factors needed to make this
transition are regulated by cell-to-cell communication.
Erwinia carotovora subsp. carotovora is a gram-negative
bacteria phytopathogen that causes soft-rot diseases in
various commercially important plants, including Chinese
cabbage. In gram-negative bacteria, which are responsible
for most plant diseases, the most common QS signals are
N-acyl homoserine lactones (AHLs). To screen novel
quorum sensing inhibitor (QSI) from actinomycestes, we
used Chromobacterium violaceum (CV026) as a test
organism and we selected an actinomycestes designated
AN090072. A comparative 16S rRNA gene sequence
analysis revealed that strain AN090072 was belong to the
genus Streptomyces and closest to Streptomyces aureofaciens
NBRC 12843T with 99.50% of sequence similarity.
AN090072 was characterized morphologically and
physiologically by the given methods in the international
Streptomyces project. [Supported by technology Development
Program for Agriculture and Forestry, Ministry of Agriculture
and Forestry, Republic of Korea] 

Keywords : quorum sensing inhibitor, actinomyces,
Erwinia carotovora

D-8
Joostella atrarenae sp. nov., isolated from seashore
of Jeju Island 

Kee-Sun Shin, Byung-Chun Kim, Kang Hyun Lee, Mi Na
Kim, Min Young Jung, and Young-Hyo Chang

Microbiological Resource Center, KRIBB

Strain M1-2T was isolated from the black sea sand of Jeju
Island, Republic of Korea, and was investigated for
classification by a polyphasic taxonomic approach. Cells
of strain M1-2T was Gram-negative, motile rods. Based on
phylogenetic analysis using 16S rRNA gene sequences,
strain M1-2T belonged to the genus Joostella, and clearly
discriminated with reported Joostella sp. The nearest
phylogenetic neighbor of strain M1-2T was Joostellamarina
En5T, with 16S rRNA gene sequence similarity level of
97.2%. The DNA DNA relatedness value between M1-2T

and Joostella marina En5T was 23.9%. Strain M1-2T grew
in the presence of 1 10% (w/v) NaCl (optimally at 1-4%)
and at 5-37˚C (optimally at 30˚C). It contained MK-6 as
the major menaquinone and iso-C15:0, summed feature 3
(C16:1ω7c and/or iso-C15:02OH) and iso-C17:03OH, as major
cellular fatty acids. This isolate had the activity of catalase,
oxidase and β-galactosidase and hydrolyzed aesculin and
l-tyrosine. The DNA G+C content was 32.3 mol%. These

data suggest that strain M1-2T should be classified as a
novel species, for which the name Joostella atrarenae sp.
nov. is proposed. The type strain for the novel species is
M1-2T(= KCTC 23194T= NCAIMB 002413T). (International
Symposium & Annual Meeting of The Korean Society
for Microbiology and Biotechnology : Seoul, 2010)

Keywords : new bacterial species, taxonomy, Joostella
sp., black sea sand

D-9
Loktanella atrarenae sp. nov., isolated from the
black sand of seashore

Kee-Sun Shin, Byung-Chun Kim, Mi Na Kim, Kang Hyun
Lee, and Doo-Sang Park

Microbiological Resource Center, KRIBB

A Gram-negative, red-pigmented, rod-shaped and motile
bacterial strain, M2-2, was isolated from black sand of
seashore in Jeju, Republic of Korea, and its taxonomic
position was investigated by polyphasic analysis. This
isolate belonged to the genus Loktanella based on
phylogenetic analysis using 16S rRNA gene sequences.
The nearest phylogenetic neighbors of strain M2-2T were
Loktanella pyoseonensis JJM85T, with 16S rRNA gene
sequence similarity levels of 98.6%. The DNA DNA
relatedness value between M2-2T and L. pyoseonensis
JJM85T was 14.7%. Strain M2-2 was positive for catalase
and oxidase, grew 15-40˚C (optimally at 30˚C) and in the
presence of 1 12% (w/v) NaCl. It represented positive
activity for alkaline phosphatase, esterase lipase (C8),
leucine arylamidase and α-galactosidase and negative
activity for lipase (C14), N-acetyl-β-glucosaminidase, α-
chymotrypsin, α-fucosidase, α-mannosidase, β-glucosidase
and β-glucuronidase. The DNA G+C content was 71.2
mol%. The DNA DNA relatedness and phenotypic evidences
suggest that strain M2-2T should be classified as a novel
genus and species, for which the name Loktanella atrarenae
sp. nov. is proposed. The type strain for the novel speciesis
M2-2T (= KCTC23021T = JCM16520T). (International
Symposium & Annual Meeting of The Korean Society
for Microbiology and Biotechnology : Seoul, 2010)

Keywords : new bacterial species, taxonomy, Loktanella sp.

D-10
Metabolic discrimination of Ginseng cultivars
and cultivation age by multivariate analysis of
fourier transform infrared spectroscopy data
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D-16
Comparative analysis of expressed sequence tags
from the white-rot fungi (Phanerochaete
chrysosporium)

Dae-Won Kim1, Aeri Kim1,2, Sang-Haeng Choi1, Ryong
Nam Kim1, Seong-Hyeuk Nam1, Aram Kang1,2, Wan-Tae
Chung3, Sang-Haeng Choi1, and Hong-Seog Park1

1Genome Resource Center, KRIBB
2Functional Genomics, UST 
3Technology Services Division, National Institute of
Animal Science, RDA

Comprehensive analysis of the transcriptome of the P.
chrysosporium is a useful approach to improve our
understanding of its special and unique enzyme system
and fungal evolution in molecular and industrial aspects.
In order to unveil the functional diversity of this white-rot
fungus in gene level and the expression patterns of its genes,
in this study we carried out sequencing and annotation of
4,917 P. chrysosporium expressed sequence tags (ESTs).
Through our bioinformatic ESTs analysis, we elucidated
that 1,751 genes were derived from the present dataset of
4,917 ESTs, based on clustering and comparative genomic
analyses of the ESTs. Of the 1,751 unique ESTs, 1,006
(57.5%) had homologues and orthologues in similarity
searches. Our P. chrysosporium ESTs showed many genes
for encoding 23 secreted proteins, many proteins for the
degradation of cellulose and hemicelluloses, and heat shock
proteins for stress resistance, which explain the reason why
P. chrysosporium is very important and unique white-rot
fungus in dealing with contaminated resources and in
degrading lignin and in applying this organism to several
industrial aspects.In addition, comparative analysis has shed
the fresh light on the mystery about how its unique enzyme
system and stress resistance have been evolved differently
from its closest relatives.

Keywords : white-rot fungi, transcriptome

D-17
Comparative genomic analysis of the false
killer whale (Pseudorca crassidens) LMBR1
locus

Dae-Won Kim1, Sang-Haeng Choi1, Ryong Nam Kim1,
Sun-Hong Kim1, Sang-Gi Paik, Seong-Hyeuk Nam1,
Dong-Wook Kim1, Aeri Kim1,2, Aram Kang1,2, and Hong-
Seog Park1

1Genome Resource Center, KRIBB
2Functional Genomics, UST 

The sequencing and comparative genomic analysis of
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D-13
Rhodotorula potatosoli sp. nov., isolated from
soil collected potato field

Kee-Sun Shin*, Kang Hyun Lee, Kyung-Sook Bae,
Byung-Chun Kim, and Mi Na Kim

Microbiological Resource Center, KRIBB

The yeast strain W4d-ycT was isolated from a potato field
soil sample collected in Ochang, Korea and polyphasic
characterization was performed. On the basis of phylogenetic
analysis (based on D1/D2 region of 26S rRNA gene
sequences), it was related to the Microbotryum lineage.
The closest relatives were Rhodotorula mucilaginosa and
Rhodotorula yarrowii (more than 10% sequence divergence).
As ballistoconidia and sexual reproduction were not observed
in strain W4d-ycT, the name Rhodotorula potatosoli sp. nov.
is proposed, with isolate W4d-ycT (= KCTC 17871T) the
type strain of this novel taxon. (International Symposium &
Annual Meeting of The Korean Society for Microbiology
and Biotechnology : Seoul, 2010)

Keywords : new yeast species, taxonomy, Rhodotorula
sp., potato field

D-14
Simiduia nigrarenae sp. nov., an agarolytic
bacterium isolated from sea sand

Byung-Chun Kim, Mi Na Kim, Kang Hyun Lee, Doo-
Sang Park, Ji-Ae Kim, and Kee-Sun Shin

Microbiological Resource Center, KRIBB

During a study intended to screen for agar degrading
bacteria, a novel agarolytic bacterium, strain M2-5T, was
isolated from black sand of the shore of Jeju Island,
Republic of Korea. The isolate was closely related to the
genus Simiduia but was clearly discernible from the
reported Simiduia species, according to polyphasic
analysis. Strain M2-5T was a Gram-negative, catalase-and
oxidase-positive motile rod and showed positive activities
for alkaline phosphatase, leucine arylamidase, acid
phosphatase, naphtol-AS-BI-phosphohydrolase and N-
acetyl-β-glucosaminidase. The DNA G+C content was
53.3 mol%. The major cellular fatty acids were C17:1ω8c
(25.9%), summed features 3 (iso-C15:02OHand/orC16:1ω7c)
(17.2%) and C17:0 (15.0%). In phylogenetic analysis using
16S rRNA gene sequences, strain M2-5T was shown to
have 96.6% gene sequence similarity to Simiduia
agarivorans SA1T, the most closely related type strain of
the genus Simiduia. These results suggest that strain M2-
5Tshould be considered a novel species in the genus
Simiduia, for which the name, Simiduia nigrarenae sp.nov.,

is proposed.The type strain is M2-5T (=KCTC23293T).
(International Meeting of The Federation of Korean
Microbiological Societies : Seoul, 2010)

Keywords : new bacterial species, taxonomy, Simiduia sp.

D-15
Wickerhamomyces ochangensis sp. nov., a new
homothallic species isolated from soil of a
potato field in Korea

Kee-Sun Shin*, Kyung-Sook Bae, Kang Hyun Lee,
Byung-Chun Kim, and Mi Na Kim

Microbiological Resource Center, KRIBB

A novel ascomycetous yeast, N7a-Y2T, was isolated from
soil collected at a potato-production area in Ochang, Korea
and was studied to clarify its taxonomic position. A
neighbor-joining tree based on the D1/D2 domains of the
large-subunit rDNA sequences showed that the isolate was
a member of the Wickerhamomyces clade and that, it was
closely related to Wickerhamomyces bisporus, Candida
quercuum, Candida ulmi, and Wickerhamomyces alni. In
addition, strain N7a-Y2T formed saturn-shaped ascospores
in unconjugated and persistent asci. However, the D1/D2
region sequence divergence of 11.0-21.1% indicated that
strain N7a-Y2T is separated from other members of the
Wickerhamomyces clade with validly published species.
Thus, it is proposed that strain N7a-Y2T is considered to
represent a novel species of the genus Wickerhamomyces,
for which the name Wickerhamomyces ochangensis sp.
nov. has been assigned. The type strain is strain N7a-Y2T

(= KCTC 17870T). (International Symposium & Annual
Meeting of The Korean Society for Microbiology and
Biotechnology : Seoul, 2010)

Keywords : new yeast species, taxonomy, Wickerhamomyces
sp.
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using synthesized oligonucleotides, based on a high-density
microarray design, and we sequenced those captured human
exons using high-throughput sequencing on a Genome
Sequencer FLX instrument. Of the uniquely mapped reads,
71% fell within target regions, and these corresponded to
coverage of 94% of human genes, 87% of exons, and 70%
of the total base-pair length of the CCDS set. Our study
provides strong evidence for the practical usefulness of this
method on a genome-wide scale, showing the resequenced
whole human exome database with 501 microRNAs and
307 novel SNPs.

Keywords : human exome, high-density microarray
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D-21
Differential effects of rosiglitazone and pioglitazone
on white adipose tissue modulation

Keum-Jin Yang1, Jung-Ran Noh1, Yong-Hoon Kim1, Gil-
Tae Gang1, Suk Jin Yang2, Young Il Yeom2, and Chul-Ho
Lee1,*

1Animal Model Center, KRIBB 
2Medical Genomics Research Center, KRIBB

Thiazolidinediones (TZDs) are synthetic agonists of the
ligand-activated transcription factor peroxisome proliferator
activated receptor-gamma (PPAR-gamma) regulating
energy balance, adipocyte biology and adipogenesis. Two
major thiazolidinedione derivatives, rosiglitazone and
pioglitazone have been one of best trials to treat the type II
diabetes over the past two decades because of their excellent
plasma glucose lowering ability. Recent reports have raised
the possibility that pathological and clinical effects of
rosiglitazone and pioglitazone are different. However the
identities of the biologically relevant target genes are largely
unknown. The scope of this paper is to clarify the different
mechanism that regulates lipogenesis by rosiglitazone and
pioglitazone in white adipose tissues. Pioglitazone treatment
increased more in size of white adipocyte and fat mass than
rosiglitazone in the similar effective dose on blood glucose
level. Consistent with the finding, lipid parameters like total
cholesterol, triglyceride and fatty acid in blood were
decreased more by pioglitazone treatment in db/db mice.
Using quantitative real-time PCR, differential expression
of genes related with hypertrophy of fat tissue was confirmed.
Our data support that different genes are mediated in
regulating adipocyte hypertrophy. These pilot results from
diabetic mice model system can be present for diabetic
patients. (Winter Symposium of the Korean Association
for Laboratory Animal Science : Yongpyong, 2010) 

Keywords : thiazolidinediones, db/db mouse, white adipose
tissue, lipid metabolism, gene expression

D-22
Effect of leptin receptor deficiency on
spermatogenesis in NOD mice

Gil-Tae Gang1, Jung-Hwan Hwang1, Yong-Hoon Kim1,
Jung-Ran Noh1, and Chul-Ho Lee1

Animal Model Center, KRIBB.

Leptin signaling through leptin receptor acts as a metabolic
activator of the reproduction axis in several rodent species,
but it is not clear if the exact role this leptin signaling in
testis. This study was performed to assess the effect of
deficiency leptin signaling by leptin receptor mutation on
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LMBR1 loci in mammals or other species, including
human, would be very important in understanding
evolutionary genetic changes underlying the evolution of
limb development. In this regard, comparative genomic
annotation of the false killer whale LMBR1 locus could
shed new light on the evolution of limb development. We
sequenced two false killer whale BAC clones, corresponding
to 156 kb and 144 kb, respectively, harboring the tightly
linked RNF32, LMBR1, and NOM1 genes. Our annotation
of the false killer whale LMBR1 gene showed that it consists
of 17 exons (1473 bp), in contrast to 18 exons (1596 bp) in
human, and it displays 93.1% and 95.6% nucleotide and
amino acid sequence similarity, respectively, compared with
the human gene. In particular, we discovered that exon 10,
deleted in the false killer whale LMBR1 gene, is present
only in primates, and this fact strongly implies that exon
10 might be crucial in determining primate-specific limb
development. ZRS and TFBS sequences have been well
conserved across 11 species, suggesting that these regions
could be involved in an important function of limb
development and limb patterning. The neighboring gene
RNF32 showed several lineage-conserved exons, such as
exons 2 through 9 conserved in eutherian mammals, exons
3 through 9 conserved in mammals, and exons 5 through 9
conserved in vertebrates. The other neighboring gene, NOM1,
had undergone a substitution (ATG&rarr;GTA) at the start
codon, giving rise to a 36 bp shorter N-terminal sequence
compared with the human sequence. Our comparative
analysis of the false killer whale LMBR1 genomic locus
provides important clues regarding the genetic regions that
may play crucial roles in limb development and patterning.

Keywords : comparative analysis, false killer whale

D-18
Genome sequence of Leuconostoc argentinum
KCTC 3773

Seong-Hyeuk Nam1, Sang-Haeng Choi1, Aram Kang1,2,
Dong-Wook Kim1, Ryong-Nam Kim1, Aeri Kim1,2, and
Hong-Seog Park1

1Genome Resource Center, KRIBB
2Functional Genomics, UST

Sasang constitutional medicine (SCM) is a personalized
oriental medicine that has been organized over one hundred
years and has enough clinical experiences accumulated in
Korea. Since the constitution is believed to be inherited,
we expect that genome-wide association study using single
nucleotide polymorphism (SNP) data can generate a good
biological markers to determine the types of SCM. In this
study, we analyzed Sasang constitution associated SNP
markers and genes from 500K Affymetrix GeneChip
experiments. we carried out chi-square tests for the

336,196 SNP genotype data with three genetic models
(dominant, recessive, and additive model), and used the
lower p-values among those of three genetic models as a
standard p-value in marker selection. The results suggested
that SCM can be classified and reliably utilized in oriental
clinical pratice using the SNP markers as useful and accurate
genetic markers. 

Keywords : metagenome, 454-FLX

D-19
Identification of a novel garlic cellulase gene

Aeri Kim1,2, Ryong Nam Kim1, Dae-Won Kim1, Sang-Haeng
Choi1, Aram Kang1,2, Seong-Hyeuk Nam1, and Hong-Seog
Park1

1Genome Resource Center, KRIBB
2Functional Genomics, UST 

Genes encoding cellulase enzymes have been investigated
in various plants due to the importance of cellulase enzymes
in industrial applications, especially in the conversion of
biomass into biofuels. Although several cellulase genes
have been cloned and characterized, little is known about
cellulase genes from garlic or enzyme activities of their
gene products. In this study, a cellulase gene from garlic
was cloned and characterized in gene and protein levels
for the first time. The DNA sequence of the garlic cellulase
gene showed 81% identity with the sequence of the endo-
beta-1,4-glucanase of Pisum sativum. The open reading
frame of this gene is 1,506 bp, which corresponds to 501
deduced amino acids. We identified the novel ORF region,
which was translated into a 55.2 kDa protein using the
protein expression vector, pET28a, in Escherichia coli and
we confirmed that this protein has cellulase activity in
vitro. Our study demonstrates that garlic is very useful, not
only for the culinary and pharmaceutical industries, but
also as an excellent natural source of various kinds of
important genes and enzymes. 

Keywords : garlic cellulase

D-20
Whole human exome capture for high-
throughput sequencing

Dae-Won Kim, Ryong Nam Kim, Seong-Hyeuk Nam,
Sang-Haeng Choi, and Hong-Seog Park

Genome Resource Center, KRIBB

We captured the whole human exome by hybridization
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D-25
Small heterodimer partner (SHP) accelerates
hepatic fat accumulation response to metabolic
stress through modulation of mitochondrial
function

Jung Hwan Hwang1, Yong-Hoon Kim1, Jung-Ran Noh1,
Gil-Tae Kang1, Minho Shong2, and Chul-Ho Lee1,*

1Animal Model Center, KRIBB. 
2Department of Internal Medicine, CNUSM.

Here, we provide evidence that mitochondrial dysfunction
by metabolic stress was mediated by small heterodimer
partner (SHP), resulting in lower hepatic fat accumulation
in SHP deleted mice. SHP knock out (SHPKO) and control
mice were administrated with high-fat,sucrose, ethanol,
and methionine choline deficient diet. Fat accumulation in
liver from both mice groups was assessed by staining with
hematoxilin and eosin, Oil-red O. Ultra-structure and
function of hepatic mitochondria was investigated by electron-
microscope, biochemical assay, and immunoblotting in vivo
and in vitro. SHPKO mice showed lower hepatic fat
accumulation after three type diet compared to control mice.
Ablation of SHP protects mitochondrial dysfunction by
metabolic stress, evidenced by intact mitochondrial
ultrastructure, activity and protein levels of electron transport
chain (ETC) complex (I and III), and increased oxygen
consumption of primary heptocyte. However, gene
expressions related to lipid synthesis, the influx of liver free
fatty acid, and mitochondrial biogenesis were not significant
in between SHPKO and control mice. mitochondrial
dysfunction by metabolic stress are regulated by direct
mitochondrial function of SHP, but not by their nuclear
action. Our data suggest that SHP may have a critical role
on heptic steatosis via modulation of mitochondrial function.
(8th International Diabetes Federation Western Pacific
Region Congress : Busan, 2010)

Keywords : mitochondria, SHP (small heterodimer partner),
SHPKO mice, electron transport chain, oxygen
consumption.
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testicular morphology, germ cell development and apoptotic
activity. Four, seven, and fifteen week-old male NOD-db/db
congenic mice, obtained by inctercross and backcross to
NOD strain of BKS-db/+mice, as donor, were sacrificed,
and sampled used for analyses. Plasma testosterone, LH and
FSH levels were not different between wild-type NOD and
NOD-db/dbmice, and hypothalamic ventralpremammillary
nucleus(PMV) neurons expressed a similar intensity of
GnRH immunostaing as well. Testes were processed for
histological analysis testes of leptin receptor deficient NOD-
db/dbmice showed reduced seminiferous tubule area, fewer
pachytene spermatocytes, and tubules exhibiting elongated
spermatids/mature spermatozoa. Furthermore, sperm activity
and survival of leptin receptor deficient NOD-db/dbmice
were significantly reduced compared normal mice. The
current study suggests that the deficient leptin receptor
signaling in NOD-db/db mice is associated with impaired
spermatogenesis, increased germ cells deaths, and reduced
spermactivity. (Winter Symposium of the Korean
Association for Laboratory Animal Science : Yongpyong,
2010)

Keywords : leptin, leptin receptor, spermatogenesis,
seminiferous tubules, testis

D-23
Hepatoprotective effects of chestnut (Castanea
crenata) inner shell extract against chronic
ethanol-induced oxidative stress in C57BL/6
mice

Noh Jung-Ran1, Yong-Hoon Kim1, Gil-Tae Gang1, Jung-
Hwan Hwang1, Won-Keun Oh2, and Chul-Ho Lee1

1Animal Model Center, KRIBB
2College of Pharmacy, Chosun University

This study was carried out to evaluate the protective effects
of chest nut inner shell (CISE) on chronic ethanol-induced
oxidative stress in mice liver. CISE was adjusted to 150
mg/kg for administration to ethanol-fed C57BL/6 mice. Mice
(8-wk old) were divided into three groups as follow: a control
group (isocaloric maltose-dextrin), ethanol-containing
(ethanol) diet with vehicle or CISE. Administration of
ethanol to C57BL/6 mice for 6 weeks induced liver damage
with a significant increase of plasma aspartate transaminase
(AST), alanine transaminase (ALT), and the hepatic
triglyceride (TG) and malondialdehyde (MDA) level. In
contrast, administration of CISEwith ethanol significantly
decreased the activities of plasma AST and ALT, and
hepatic TG and MDA levels. Histological observations by
H&E and oil-red O staining in liver supported all these
results. Moreover, activities of fattyacid synthase and
carnitine palmitoyl-transferase were significantly suppressed
and increased as compared with the control group, respectively.

Meanwhile, ethanol treatment markedly decreased the
activities of superoxide dismutase, and catalase in the liver,
which were significantly enhanced by CISE treatment.
These results seemed that CISE has protective effects in the
liver against ethanol-induced oxidative damage, possibly by
inhibition of lipid accumulation, peroxidation and increase
of antioxidant defense system in mice. (25th KALAS
International Symposium : Busan, 2010)

Keywords : chestnut inner shell, Ethanol, hepatoprotection,
antioxidants, oxidative stress

D-24
Phellinus baumii extract reduces atherosclerosis
in apolipoprotein E-deficient mice

Noh Jung-Ran1, Yong-Hoon Kim1, In-Kyung Lee2, Gil-Tae
Gang1, Jung-Hwan Hwang1, Bong-Sik Yun2, and Chul-Ho
Lee1

1Animal Model Center, KRIBB
2College of Environmental & Bioresource Science,
Chonbuk National University

The aim of the present study was to investigate the anti-
atherogenic effect of phellinus baumii extract (PBE) in
apoE-deficient mice. Male apoE-deficient mice were
randomly divided into three groups: control group was fed
an atherogenic diet only, while the PBE group was fed an
atherogenic diet supplemented with PBE of 500 mg/kg
concentration. After 8 weeks of treatment, plasma lipids and
cytokine levels were measured. Although no significant
differences were found in cholesterol level among groups,
triglyceride level was significantly decreased in the PBE-
treated group compared with control. Plasma tumor necrosis
factor-alpha (TNF-α) and interleukin-6 (IL-6) levels were
reduced by PBE treatment. Futhermore, reduced lipid
accumulation and atherosclerotic lesions were observed in
aortic sinus and enface analyses of the whole aorta by oil-
red O staining in PBE-fed apoE-deficient mice compared
with atherogenic diet-fed control mice. PCR analyses of
aorta showed that PBE significantly prevented the up-
regulation of the vascular cell adhesion molecule-1 (VCAM-
1), inter-cellular adhesion molecule-1 (ICAM-1), TNF-α
and IL-6 expression in aorta. Collectively, from these results
of the present study suggest that the anti-atherogenic effect
of PBE is probably related to the inhibition of adhesion
molecule and cytokine expression resulting in amelioration
of lesion development in the apoE-deficient mice. (25th
KALAS International Symposium : Busan, 2010)

Keywords : Phellinus baumii, atherosclerosis, apoE-/-
mice, adhesion molecule
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E-1
A monoclonal antibody targeting PAUF
inhibits metastasis of pancreatic cancer

Yangsoon Lee1, Su Jin Kim1,2 Hye Jin Min1, Kyung-Sook
Yoo1, Eun Hye Park1, and Sang Seok Koh1,2

1Therapeutic Antibody Research Center, KRIBB
2Functional Genomics, UST

Pancreatic cancer, one of the deadliest human tumors, has
a poor prognosis with approximately a five-year survival
rate of less than 5%, which is due to lack of effective
therapeutic agents and diagnostic tools. This disease is
characterized by early metastatic spread, but the process of
tumor cell dissemination is largely unknown. Recently, we
have shown that a novel soluble protein named PAUF
(Pancreatic Adenocarcinoma Up-regulated Factor) plays
an important role in the metastasis and progression of the
disease. The expression of PAUF has significant positive
correlation with CXCR4 in both PAUF-regulated cell lines
and clinical samples. This implicated that PAUF seems to
enhance the metastatic potential by upregulation of CXCR4,
one of major player in organ specific metastasis. The
tumorigenic and metastatic activity of PAUF suggests that
PAUF could be a target for pancreatic cancer immunotherapy.
To examine the therapeutic potential of PAUF, a human
monoclonal antibody against PAUF (8F3) has been
generated.The 8F3 antibody exerted inhibition of migration,
invasion, adhesion and proliferation of pancreatic cancer
cells invitro. In combination with gemcitabine, 8F3 showed
additive effect on reduction of cell growth. In orthotopically
xenografted mouse model, these anti-tumor activities of
8F3 converted to growth retardation and repression of
metastasis. The level of PAUF in tumor and serum from
8F3 treated mouse was lower than that of control mouse.
The immunohistochemical analysis revealed that the
treatment of 8F3 inhibited the proliferation and CXCR4
expression in both primary and metastasized tumors. The
8F3 antibody also alters intracellular signaling which was
induced by PAUF. We will also discuss about the effect of
8F3 in tumor microenvironment, especially recruitment of
immune cells. Collectively, these findings indicate that
PAUF has a therapeutic potential for treatment of human
pancreatic cancer and the 8F3 antibody can be developed
for therapeutic agent for this disease. (The 101st Annual
Meeting of the American Society for Cancer Research :
Washington DC (USA), 2010)

Keywords : PAUF, pancreatic cancer, metastasis, antibody,
therapy

E-2
CTHRC1 functions in the metastatic spread of
pancreatic cancer cells by promoting cell
adhesion and migration

Eun Hye Park1, Ji Yoon Jo1,2, Yangsoon Lee1, Su Jin
Kim1,2, Liang Zhe Long3, Jin-Man Kim3, and Sang Seok
Koh1,2

1Therapeutic Antibody Research Center, KRIBB
2Functional Genomics, UST
3Department of Pathology, Chungnam National University
School of Medicine

The soluble protein CTHRC1 is highly expressed in
pancreatic cancer tissues from patients as well as in
pancreatic cancer cell lines. To explore the CTHRC1's
roles in the progression of pancreatic cancer, we performed
both in vitro and in vivo assays. Variations in the level of
CTHRC1, either by overexpression or knockdown, resulted
in altered adhesion and migration capacity of pancreatic
cancer cells. Moreover, in an orthotopic xenograft mouse
model, overexpression of CTHRC1 in pancreatic cancer
cells greatly facilitated the progression of primary tumor
and the spread of the cells to distant organs. Morphological
observations indicated that CTHRC1 promoted the formation
of focal adhesion and lamellipodia and the reorganization
of actin cytoskeleton. CTHRC1 activated key migration
factors, such as Src, FAK, Paxillin and Rac1, and the
CTHRC1-mediated adhesion and migration was abrogated
by Src or Rac1 inhibitors. Collectively, our in vitro and in
vivo results indicate that CTHRC1 has a role in the metastasis
of pancreatic cancer cells. Interestingly, our expression
database indicated overexpression of Wnt5a in pancreatic
tissue samples. We will also discuss the potential metastasis
mechanism of pancreatic cancer through the interaction
between CTHRC1 and Wnt5a. (The Annual Meeting of
the Korean Society for Biochemistry and Molecular
Biology : Seoul, 2010)

Keywords : CTHRC1, pancreatic cancer, migration,
adhesion, metastasis
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E-3
Pseudomonas aeruginosa eliminates natural
killer cells via phagocytosis-induced apoptosis 

Jin Woong Chung1,2,*, Zheng-Hao Piao1,3,*, Suk Ran Yoon1,
Mi Sun Kim1, Mira Jeong1,4, Suk Hyung Lee1,4, Jeong Ki
Min5, Jae Wha Kim6, You-Hee Cho7, Jin Chul Kim8, Jeong
Keun Ahn8, Kyoon Eon Kim3, and Inpyo Choi1,4

1Cell Therapy Research Center, KRIBB
2Department of Biological Science, DAU
3Department of Biochemistry, College of Natural
Sciences, CNU

4Functional Genomics, UST
5Antibody Therapy Research Center, KRIBB
6Genome Research Center, KRIBB
7Department of Life Science, College of Natural Science,
Sogang University

8Department of Microbiology, School of Bioscience and
Biotechnology, CNU

Pseudomonas aeruginosa(PA) is an opportunistic pathogen
that causes the relapse of illness in immunocompromised
patients, leading to prolonged hospitalization, increased
medical expense, and death. In this report, we show that
PA invades natural killer (NK) cells and induces
phagocytosis-induced cell death (PICD) of lymphocytes.
In vivotumor metastasis was augmented by PA infection,
with a significant reduction in NK cell number. Adoptive
transfer of NK cells mitigated PA-induced metastasis.
Internalization of PA into NK cells was observed by
transmission electron microscopy. In addition, PA invaded
NK cells via phosphoinositide 3-kinase (PI3K) activation,
and the phagocytic event led to caspase 9-dependent
apoptosis of NK cells. PA-mediated NK cell apoptosis was
dependent on activation of mitogen-activated protein (MAP)
kinase and the generation of reactive oxygen species (ROS).
These data suggest that the phagocytosis of PA by NK
cells is a critical event that affects the relapseof diseases in
immunocompromised patients, such as those with cancer
and provides important insights into the interactions
between PA and NK cells.

Keywords : Pseudomonas aeruginosa, NK cell, apoptosis,
TTS, invasion

E-4
Suppressor of cytokine signaling 2 regulates
IL-15-primed human NK cell function via
control of phosphorylated Pyk2

Suk Hyung Lee1,2, Mi Jeong Kim1, Sohyun Yun1,
Haiyoung Jung1, Suk Ran Yoon1, and Inpyo Choi1,2

Stem Cell Research Center
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1Cell Therapy Research Center, KRIBB
2Functional Genomics UST

NK cells are capable of killing virus-infected or tumor
cells and producing IFN-g. Resting NK cells, however,
have only minimal cytolytic activity and secrete a low
level of IFN-g. The cytokine IL-15 can promote the
expression of effector functions by resting NK cells. In this
study, we demonstrate that suppressor of cytokine signaling
2 (SOCS2) has a novel role in IL-15 primed human NK
cell function. SOCS2 expression was upregulated in NK
cells following stimulation with IL-15. During IL-15-mediated
NK cell priming, SOCS2 interacted with phosphorylated
proline-rich tyrosine kinase 2 (Pyk2) at tyrosine 402 (p-
Pyk2Tyr402) and induced the proteasome-mediated
degradation of p-Pyk2Tyr402 via ubiquitination. Knockdown
of SOCS2 resulted in the accumulation of p-Pyk2Tyr402
and blocked NK cell effector functions. In addition, NK
cell cytolytic activity and IFN-g production were inhibited
by overexpression of the wild-type of Pyk2 but not by the
overexpression of tyrosine 402 mutant of Pyk2. These
results suggest that SOCS2 regulates human NK cell
effector functions via control of phosphorylated Pyk2
depending on IL-15 existence.

Keywords : NK Cell, IL-15, SOCS2, Pyk2

E-5
Thioredoxin-interacting protein regulates
hematopoietic stem cell quiescence and
mobilization

Mira Jeong1,2, Dong Oh Kim1,2, Mi Sun Kim1, Zheng-
HaoPiao1, Suk Hyung Lee1,2, Suk Ran Yoon1, and Inpyo
Choi1

1Cell Therapy Research Center, KRIBB
2UST

Hematopoietic stem cells (HSCs) are maintained in a
quiescent state in bone marrow (BM) niches by intrinsic
and extrinsic signals. However, the mechanism that
coordinates the cell cycle regulation of HSCs and the
interactions between HSCs and the niche remains unclear.
Thioredoxin-interacting protein (TXNIP) is known as a
critical regulator of a broad range of cellular functions,
including maturation of natural killer cells, regulation of
the life span, aging, renal function, homeostasis, and
hematopoiesis. Here, we investigated the role of TXNIP in
hematopoietic stem cell quiescence and mobilization using
Txnip-/- mice. The expression of TXNIP measured by
quantitative real-time RT-PCR was decreased during HSC
activation. Flow cytometry analysis and reconstitution
assay showed that the long-term reconstituting HSC

population was decreased and exhausted, and its capacity
to repopulate was rapidly lost in Txnip-/- mice. These
effects are associated with hyperactive Wnt signaling, an
active cell cycle, and reduced p21 expression under conditions
of stress. TXNIP deficiency reduced the CXCL12- and
osteopontin-mediated interaction between HSCs and the
BM, and impaired homing and retention in the osteoblastic
niche, resulting in mobilized HSCs. Therefore, we propose
that TXNIP is essential for maintaining HSC quiescence
and the interaction between HSCs and the BM niche.

Keywords : HSCs, TXNIP, Wnt signaling, HSC quiescence

E-6
TOX regulates the differentiation of human
natural killer cells from hematopoietic stem
cells invitro

Sohyun Yun1,2, Suk Hyung Lee1, Suk-Ran Yoon1, Mi Sun
Kim1, Zheng-Hao Piao1, Pyung-Keun Myung2, Tae-Don
Kim1, Haiyoung Jung1, and Inpyo Choi1

1Cell Therapy Research Center, KRIBB 
2Department of Pharmacy, Chungnam National University

Natural killer (NK) cells act important roles in innate
immunity and adaptive immunity. However, the
mechanisms governing NK cell development have not
been clearly elucidated. Previous studies have shown that
an HMG (high-mobility group) protein, TOX, is important
for regulating the differentiation program of developing T
cells in mice. In this study, we examined the role of TOX
in differentiation of human NK cells. Knockdown of TOX
in differentiating cells decreased the NK cell population
identified by expression of NK surface markers and
receptors. In addition, over-expression of TOX enhanced
the differentiation of NK cells which give rise to a
population showing effector functions of mature NK cells.
Moreover, TOX influenced expression of T-bet (T-box
expressed in T cells, also as known as Tbx21) during NK
cell development. Overall, these results suggest that TOX
is required for IL-15-mediated NK cell differentiation and
affected expression of T-bet that plays critical roles in NK
differentiation and maturation.

Keywords : high-mobility group protein TOX, Natural
killer cell, differentiation, T-bet
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E-7
VDUP1 inhibits NF-κB activity via association
with HDAC1 and HDAC3

Hyun-Woo Suh1, Jun-Ho Jeon2, Haeyoung Song1, Dong
Oh Kim1, Haiyoung Jung1, Young-Jun Park1, Suk Ran
Yoon1, Inpyo Choi1

1Cell Therapy Research Center, KRIBB
2Research Institute for Agriculture and Life Sciences, SNU

NF-κB subunits are important regulators of apoptosis or
cellular proliferation triggered by tumor necrosis factor
TNF-α. Termination of nuclear NF-κB action is regulated
by histone deacetylase (HDAC) corepressor proteins.
However, the molecular mechanism that leads to the
termination is not fully understood. Here, we examined the
functions of VDUP1, a negative regulator of thioredoxin,
in TNF-α mediated NF-κB activation. VDUP1 level was
markedly reduced by TNF-α stimulation, concomitant
with elevated NF-κB activation. Furthermore, Enforced
VDUP1 overexpression suppressed strongly the increased
NF-κB activity. In addition, the overexpresion of VDUP1
resulted in the robust suppression of TNF-α-activated NF- κB
activity via association with HDAC1 or HDAC3. Collectively,
we identified VDUP1 as a new component of the corepressors
by demonstrating its ability to repress NF-κB activation,
during which HDAC1 and HDAC3 interact with NF-κB
p65 to suppress the NF-κB activity.

Keywords : NF-κB, TNF-α , VDUP1, HDAC
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E-8
Anti-inflammatory activity of methanol extract
of Elaeocarpus petiolatus (Jack) Wall. in
Raw264.7 macrophage cells

Ok-Kyoung Kwon, Ji-Won Park, Hui-Seong Kim, Ha-
Young Jang, Sei-Mi Kim, Sei-Ryang Oh, Hyeong-Kyu
Lee, and Kyung-Seop Ahn

Immune Modulator Research Center, KRIBB

Elaeocarpus petiolatus (Jack) Wall., which is known to
have active oxygen scavenging actions, antiaging and
whitening actions, is unknown in biological activities on
inflammation and its mechanism. In this study, we
investigated anti-inflammatory effect of the methanol
extract of Elaeocarpus petiolatus in Raw264.7, murine
macrophages stimulated with lipopolysaccharide (LPS).
The levels of PGE2 and pro-inflammatory cytokines were
quantified by ELISA. Immunocytochemistry was used to
detect the cyclooxyganase (COX)-2 and nuclear factor
kappaB (NF-kB). Western blot analysis was used to
determine the activation of NF-kB and IkB-a. The
production of PGE2, TNF-a, and IL-1b in LPS-stimulated
Raw264.7 cells were inhibited by the methanol extract of
Elaeocarpus petiolatus with dose-dependentmanner. Also
interleukin-4 and interleukin-13 production in ConA-
induced splenocytes were inhibited by the extract. The
decrease in PGE2 production was found to correlate with a
decrease in COX-2 expression. Furthermore, the extract
suppressed the thetranslocation of NF-kB p65 subunit into
nuclear. These results suggested that the anti-inflammatory
mechanism of methanol extract of Elaeocarpus petiolatus
might be due to the down-regulation of COX-2, IL-1b and
TNF-a via the suppression of NF-kB activation in LPS-
stimulated RAW264.7 cells. (Proceedings of the Spring
International Convention of The Pharmaceutical
Society of Korea : Daegu, 2010)

Keywords : Elaeocarpuspetiolatus, inflammation, COX-
2, NF-kB, Raw264.7 cells

E-9
Anti-inflammatory effect of Diospyrosblancoi
A. DC. through the inhibition of iNOS and
COX-2 expression in Raw264.7 cells via NF-
KappaB and MAPKs inactivation 

Ok-Kyoung Kwon1, Ji-Won Park1, Sei-Ryang Oh1,
Hyeong-Kyu Lee1, Hyouk Joung2, Ha-Young Jang1, and
Kyung-Seop Ahn1

1Immune Modulator Research Center, KRIBB
2Plant Genomics Research Center, KRIBB

Diospyros blancoi A. DC is reported to have analgaesic
and anti-inflammatory activities, however its mechanism
is not reported. In the present study, we investigated anti-
inflammatory mechanism of the methanol extract of
Diospyros blancoi (DBE) in LPS-induced Raw264.7 cells.
The protein expression was analyzed by western blot and
immunocytochemistry. The production of nitric oxide
(NO) were quantified by Griess reagent and PGE2 and pro-
inflammatory cytokines were quantified by ELISA. DBE
inhibited the production of NO, PGE2, TNF-a, and IL-1b
in Raw264.7 cells stimulated with LPS in a dose-dependent
manner. The decrease in PGE2 and NO production was
found to correlate with a decrease in COX-2 and iNOS
expression respectively. Furthermore, DBE inhibited the
translocation of NF-kappaB p65 subunit into nuclear and
the activation of JNK, ERK and p38. DBE also inhibited IL-4
and IL-13 production in ConA-induced splenocytes.These
results suggested that DBE inhibits the expression of
iNOS and COX-2 through suppressing the activation of
MAPKs and the translocation of NF-kappaB in LPS-induced
Raw264.7 cells. (The 22nd Annual Meeting of the Korean
Society for Molecular and Cellular Biology : Seoul, 2010)

Keywords : Diospyros blancoi A. DC, inflammation,
iNOS, COX-2, NF-kappaB

E-10
Hura crepitans L. extract inhibits LPS-induced
inflammatory response via blocking of NF-kB
signaling pathway in macrophages

Ji-Won Park1, Ok-Kyoung Kwon1, Ji-Eun Yuk1, Young-Won
Chin1, Sei-Ryang Oh1, Hyeong-Kyu Lee1, and Kyung-Seop Ahn1

1Immune Modulator Research Center, KRIBB
2College of Pharmacy, Chungbuk National University

Hura crepitans L. is commonly used to treat inflammatory
diseases with its therapeutic abilities, while Hura crepitans
L. is largely unknown in the biological activities on
inflammation and mechanism of its action. In this study,
the inhibitory effects of methanol extract of Hura crepitans L.
on inflammation were investigated in LPS-stimulated
mouse macrophage cells, RAW264.7 cells to address
therapeutic potential on inflammatory diseases. The
production of NO, PGE2, IL-4, IL-13 and IL-1b on the
LPS-stimulated RAW264.7 cells were significantly inhibited
by Hura crepitans L. extract. In addition, the mRNA and
protein expression of iNOS and COX-2 were suppressed
by Hura crepitans L. extract. We found that Hura crepitans L.
blocks the transactivations of iNOS and COX-2 genes by
blocking the nuclear translocation of p65 and subsequent
nuclear factor °·inactivation. These results indicate that
Hura crepitans L. extract inhibits LPS-induced inflammatory
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response via blocking of NF-kB activation in macrophages.
(Proceedings of the Spring International Convention of
The Pharmaceutical Society of Korea : Daegu, 2010)

Keywords : Hura crepitans L., inflammation, iNOS,
COX-2, RAW264.7, NF-kB

E-11
Methanol extract of Wercklea insignis (WI)
attenuates lipopolysaccharide- induced
inflammatory response via blocking of NF-κB
signaling pathway in RAW264.7 macrophages

Ji-Won Park1,3, Ok-Kyoung Kwon1, Hyuck Jung2, Sei-
Ryang Oh1, Hyeong-Kyu Lee1, Sang-Bae Han3, and
Kyung-Seop Ahn1,*

1Immune Modulator Research Center, KRIBB
2Plant Genomics Research Center, KRIBB
3College of Pharmacy, Chungbuk National University

Wercklea insignis(WI) is unknown in the biological
activities on inflammation and mechanisms of its actions.
In this study, the biological effects of WI extract on
inflammation were investigated to address potential
therapeutic in LPS-stimulated mouse macrophage cells.
Production of NO, PGE2 and pro-inflammatory cytokinesin
supernatant, the expression of iNOS and COX-2, the
phosphorylation of MAPK moleduces, and the activation
of NF-κB treated with WI extract were assayed in LPS-
stimulated RAW 264.7 cells. WI extract significantly
inhibited the productions of NO, PGE2, TNF-α and IL-1β
in LPS stimulated RAW 264.7 cells. In addition, WI extract
suppressed the mRNA and protein expressions of iNOS,
COX-2, TNF-α and IL-1β in LPS-stimulated RAW 264.7
cells. The molecular mechanism of WI extract-mediated
attenuation in RAW264.7 cells has a close relationship to
suppressing the phosphorylation of MAPK molecules such
as ERK, JNK1/2 and p38 MAPK, and the translocation of
p65 subunit into nucleus. These results indicate that WI
extract inhibits LPS-induced inflammatory response via
the blocking of NF-κB signaling pathway in macrophages.
(The 22nd Annual Meeting of the Korean Society for
Molecular and Cellular Biology : Seoul, 2010)

Keywords : Wercklea insignis(WI), inflammation, nitric
oxide, macrophage, MAPK, NF-kB

E-12
Neuropilin-1 reduces TNF-α-induced MMP-9
expression via NF-κB signaling in human HT-
1080 fibrosarcoma cells

Hui-Seong Kim1,2, Kyung-Seop Ahn2, Sei-Ryang Oh1,2,
and Hyeong-Kyu Lee1,2

1Biomolecular Science, UST
2Immune Modulator Research Center, KRIBB

The purpose of our study is to investigate Neuropilin-
1(NRP-1) function related to asthma. In the previous study,
we identified several candidate genes of asthma in mouse
lung by GeneFishingTMDEG kits. Among candidate genes,
NRP-1 was selected and confirmed in vitro. It was reported in
other studies that MMP-9 expression was related to airway
remodeling in asthma. In this study, we demonstrate that
NRP-1 regulates TNF-α-induced MMP-9 expression in
human cell line, HT-1080. We examined that regulation of
NRP-1 affects expression and activity of MMP-9 by RT-
PCR, western blot, gelatin zymography, and reporter gene
assay. Tumor necrosis alpha(TNF-α), a proinflammatory
cytokine, induces MMP-9 expression in variety of cell
types and the phosphorylation of p65, a major subunit of
NF-κB leading to their translocations to nucleus which are
required for the transcriptional activities. In response to
TNF-α, MMP-9 mRNA and protein were increased in
HT-1080 cells time and dose-dependently, but there is no
difference between expression levels of NRP-1. In TNF-α-
induced HT-1080 cell, knock-down of NRP-1 by small
interference RNA reduced MMP-9 expression and suppressed
translocation of NF- κB(p65) to nucleus. These results
indicated that NRP-1 knock-down by siRNA was efficient
therapeutic strategy of MMP-9 associated disease such as
several type of cancer and asthma. (Proceedings of the
Fall International Convention of The Pharmaceutical
Society of Korea : Cheongju, 2010)

Keywords : NRP-1, small interference RNA, MMP9,
genefishing, asthma
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E-13
Cytotoxic 6-alkysalicyclic acids, salaceyins
inhibits ATPase activity of heat shock protein
90

Cheng-Zhu Wu1,3, An Na Moon2, Oksik Choi1, Sun-Young
Kang1, Jung Joon Lee1, Dong Ho Lee4, Bang Yeon
Hwang5, Young Ho Kim3, Hong-Sub Lee2, and Young-
Soo Hong2

1Molecular Cancer Research Center, KRIBB
2Ildong Pharmaceutical Co.
3ChungNam National University
4Korea University
5Chungbuk National University

The molecular chaperone heat shock protein 90 (Hsp90) is
responsible for maintaining the correct folding and stability
many signaling proteins and is a promising target in cancer
and several other diseases, such as neurodegenerative disease,
nerve injuries, inflammation, and infection. In an effort to
identify new Hsp90 inhibitors, we attempted to use the
ATPase inhibition assay using Streptomyces culture extracts.
Upon screening our extract library, we identified the phenolic
lipids, salaceyins A and B as a new Hsp90 inhibitor.
Salaceyins A and B were exhibited weak activity of ATPase
inhibition with IC50 values of 69.9 and 66.1 µM,
respectively. We examined the effects of salaceyin on ATP
binding to Hsp90 in vitro by use of ATP-sepahraose. The
compounds exhibited no degradation activity of Hsp90
client proteins, Her2, c-Raf, or Akt. (International
Symposium & Annual Meeting of The Korean Society
for Microbiology and Biotechnology : Seoul, 2010)

Keywords : HSP90, salaceyin, cancer

E-14
Development of nonquinone Hsp90 inhibitors by
biosynthetic engineering

Won Cheol Kim1, Dong Ho Lee2, Seong Su Hong2, Cheng-
Zhu Wu1, Jung Joon Lee1, Hong Sub Lee3, and Young-Soo
Hong1

1Molecular Cancer Research Center, KRIBB
2Sciences and Biotechnology, Korea University
3Ildong Pharmaceutical Co., LTD

A biosynthetic engineering technique was applied to optimize
the pharmacological properties of the benzoquinone
ansamycin, geldanamycin. Geldanamycin and its natural
or semi-synthetic derivatives have the potential to serve as
anticancer chemotherapeutic agents. However, these first-
generation Hsp90 inhibitors share an unfavorable

benzoquinone structural feature that is manifested as a
weakness in terms of its hepatotoxicity and resistance
during clinical evaluation. The dose-limiting toxicity of
geldanamycin and its derivatives may be partly "off
target", and could be attributable to the high chemical
reactivity of its benzoquinone group and may not be a
direct consequence of Hsp90 inhibition. For these reasons,
a second generation of geldanamycin derivatives that lack
a quinone moiety was proposed as alternative compounds
to reduce undesirable toxic effects. We report the rationally
designed biosynthesis of C15 hydroxylated non-quinone
geldanamycin analogs by site-directed mutagenesis of the
geldanamycin polyketide synthase (PKS), together with a
combination of post-PKS tailoring genes. A 15-hydroxyl-
17-demethoxy non-quinone analog, DHQ3, exhibited
stronger inhibition of Hsp90 ATPase activity (4.6-fold)
than geldanamycin. Taken together, the results of the
present study indicate that rational biosynthetic engineering
allows for the generation of derivatives of geldanamycin
with superior pharmacological properties. (Annual
Meeting of Society of Industrial Microbiology (SIM) :
San Francisco (USA), 2010)

Keywords : Hsp90, geledanamycin, polyketide synthase,
rational design

E-15
Production of plant-specific naringenin by
Escherichia coli containing an artificial
synthetic genes

Oksik Choi1,2, Cheng-Zhu Wu1, Sun Young Kang1, Jung
Joon Lee1, Tai-Boong Uhm2, and Young-Soo Hong1

1Molecular Cancer Research Center, KRIBB
2Biological Sciences, Chunbuk National University

Polyphenols produced in a wide variety of plants have the
potential to be valuable fine chemicals for the treatment of
an assortment of human diseases. One of the major
constituents within this chemical class is flavonoids,
among which flavanones as the precursor to all flavonoid
structures, are the most prevalent. Flavanone (naringenin),
the central precursor of flavonoids, are synthesized
exclusively in plants from tyrosine via the sequential
reactions of tyrosine ammonialyase (TAL), 4-
coumarate:coenzyme A ligase (4CL), chalcone synthase
(CHS). For the purpose of construction of artificial
metabolic pathway which contained four genes of
heterologous origins, tyrosine ammonia lyase (TAL) from
Saccharothrixespanaensis,cinnamate/coumarate:coenzyme
A ligase (CCL) from Streptomyces coelicolor, and
chalcone synthase (CHS) from Arabidopsis thaliana were
constructed. This artificial biosynthesis is a new tool for
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the production in bacteria of rare and expensive plant and
animal natural products. (International Symposium &
Annual Meeting of The Korean Society for Microbiology
and Biotechnology : Seoul, 2010)

Keywords : narigenin, tyrosine ammonialyase, 4-
coumarate:coenzyme A ligase, chalcone
synthase, artificial biosynthesis
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E-16
ATF3 up-regulation is essential for patulin-
induced apoptosis in HCT116 colon cancer cell

Osong Kwon, Bo Yeon Kim, and Jong Seog Ahn

Chemical Biology Research Center (KRIBB)

Patulin is a fungal secondary metabolite of Aspergilus and
Penicillium that is commonly found in rotting apples and
exerts its potential toxic effect by covalently binding to
reactive sulfhydryl groups in cellular proteins and amino
acids. However, little is known about the molecular
mechanism by which patulin induces cancer cell apoptosis.
In this study, our results show that patulin, in human colon
cancer cell line HCT116, blocks cell proliferation and
induces caspase-3 activation and PARP cleavage mediated
by ATF3 expression through reactive oxygen species (ROS).
Especially, ROS-induced phosphorylation of EGR-1 binds
to ATF3 promoter region and induces ATF3 expression
that was blocked by siRNA EGR-1. These results
demonstrated that induction of ATF3 plays critical role for
patulin-induced apoptosis. (The 22nd Annual Meeting of
the Korean Society for Molecular and Cellular Biology
: Seoul, 2010)

Keywords : ATF3, patulin

E-17
Beauvericin, isolated from the soil fungus
F00112, a inhibitor ER stress induced XBP-1
splicing and GRP78 in fao cells

Jong Won Kim, Eun Young Bae, Mei Hua Nan, Sun Mi
Lee, Jae-Hyuk Jang, Bo Yeon Kim, and Jong Seog Ahn

Chemical Biology Research Center, KRIBB

The endoplasmic reticulum (ER) is an organelle that
synthesizes various secretory and membrane protein. ER
stress is associated with a range of diseases, including
ischemia/reperfusion injury, neurodegeneration, and diabetes,
making ER stress a probable instigator of pathological cell
death and dysfunction. The 78-kDa glucose regulated
protein GRP78 is a central regulator of ER homeostasis,
functioning in protein folding, ER calcium binding and
modulation of transmembrane ER stress sensor activity.
ER stress uncouples the interaction between GRP78 and
ER stress sensors, leading to activation of the unfolded
protein response (UPR), including upregulation of ER
chaperone proteins. In the course of screening for an inhibitor
of ER stress induced XBP-1 splicing and regulators of
GRP78/Bip molecular chaperone expression. We found
potent inhibitory effect in an extract of the soil fungus,

Molecular Cancer Research Center Chemical Biology Research Center



E-19
Adaptive divergence for fitness-related trait of
invasive Ambrosia artemisiifolia populations in
France

Young Jin Chun1, Valérie Le Corre2, and François
Bretagnolle2

1Bio-Evaluation Center, KRIBB
2UMR 1210 Biologie et Gestion des Adventices, INRA,
Dijon, France 

The role of natural selection in the evolution and adaptation
of invasive species can be assessed by testing the null
hypothesis that the extent of quantitative genetic
differentiation (QST) would be similar to that of neutral
molecular differentiation (FST). Using eight microsatellite
loci and common garden approach, we compared QST and
FST of ten populations of an invasive species Ambrosia
artemisiifolia (common ragweed) in France. In a common
garden study with varying water and nutrient levels, we
measured QST for five traits (height, total biomass,
reproductive allocation, above-/belowground biomass
ratio, and days to flowering). Although low FST indicated
weak genetic structure and strong gene flow among
populations, we found significant disruptive selection
(QST>FST) for reproductive allocation that may be closely
related to fitness. It suggests that abotic environments
(water and nutrients) may have exerted selection pressure
sufficient for A. artemisiifolia populations to locally adapt.
However, we did not detect any genetic x environmental
interaction in all traits. We cannot exclude the possibility
that the adaptive divergence of populations could have
been invoked by other selection pressures (e.g. natural
enemies, disturbance). As previous studies indicate
multiple introductions from various source populations of
A. artemisiifolia in North America, our results suggest that
the admixture of introduced populations may have
increased genetic diversity and additive genetic variance,
and in turn, have resulted in the rapid evolution and
adaptation of this invasive species. (95th ESA Annual
Meeting : Pittsburgh (USA), 2010)

Keywords : disruptive selection, FST and QST, invasive
species, ragweed, quantitative trait

E-20
Artemisinin inhibits lipopolysaccharide-
induced nitric oxide production by blocking
IFN- β/STAT-1 signaling pathway

Ki Hwan Park1, Yeo Dae Yoon1, Sang-Bae Han2, Hyunju
Lee1, Ja In Kim1, Kiho Lee1, Song-Kyu Park1, Hwan Mook
Kim1, and Jong Soon Kang1

1Bio-Evaluation Center, KRIBB
2College of Pharmacy, Chungbuk National University

Nitric oxide (NO) produced by macrophages plays
important roles in a host defense against microbial
pathogens and tumor cells. Artemisinin is a well-known
anti-malarial drug and has been shown to inhibit NO
production in astrocytoma cells. In this study, we investigated
the effect of artemisinin on lipopolysaccharide (LPS)-
induced NO production and iNOS gene expression in
macrophages and the molecular mechanisms responsible
for its effects. Artemisinin significantly suppressed NO
production and iNOS mRNA expression in LPS-stimulated
macrophages. LPS-induced IFN-β expression was also
suppressed by artemisinin treatment. In addition, the
activation of STAT-1 signaling was suppressed by artemisinin
treatment in LPS-stimulated RAW 264.7 cells. The inhibition
of NO production and STAT-1 phosphorylation by
artemisinin was reversed by exogenous addition of IFN-β.
Also, artemisinin-mediated suppression of NO production
was attenuated by sodium orthovanadate. These results
suggest that artemisinin suppresses NO production and
iNOS gene expression, at least in part, by blocking IFN-
β/STAT1 signaling pathway. (The 22nd Annual Meeting
of the Korean Society for Molecular and Cellular
Biology : Seoul, 2010)

Keywords : nitric oxide, IFN-β, STAT-1, macrophage

E-21
Assessing the effect of genetically modified rice
resistant to bacterial grain rot on arthropod
community structures

Y.-J. Kim*, K.W. Park, S.-C. Jeong, H.M. Kim, and C.-G.
Kim

Bio-Evaluation Center, KRIBB

Plant defense mechanism promoted by genetically modified
(GM) crops may affect the abundance and composition of
arthropod community. We tested this hypothesis using GM
rice developed to overexpress toxoflavin lyase, thus
mitigating the effect of toxoflavin produced by bacterial
grain rot. We compared the abundance and family
composition of five functional groups of arthropods
(herbivores, detritivores, predators, omnivores, and
parasitoids) between GM and non-GM rice paddy field for
three months (from August to October) in 2009. Using
repeated measures ANOVA (analysis of variance), we
found that the abundance of herbivores was significantly
lower in GM field than non-GM field, while the abundance
of detritivores was significantly greater in GM than non-
GM fields. There was no evidence that the abundance of

Korea Research Institute of Bioscience and Biotechnology 73

F00112. In this study, we discuss isolation, structure
identification, and biological activity of cyclohexadepsipeptide
type metabolite, beauvericin, as ER stress inhibitor.
(International Symposium & Annual Meeting of The
Korean Society for Microbiology and Biotechnology :
Seoul, 2010)

Keywords : ER stress inhibitor, beauvericin, fungal strain

E-18
Verrucarin A sensitizes human hepatoma cells
to TRAIL-induced apoptosis through
CCAAT/enhancer-binding protein homologous
protein-dependent DR5 up-regulation and
inactivation of NF-B

Dong-Oh Moon, Eun-Young Bae, Yukihiro Asami, Jong-
Won Kim, Hyun-Gil Choi, Jae-Hyuk Jang, Bo-Yeon Kim,
and Jong Seog Ahn

Chemical Biology Research Center, KRIBB

Tumor necrosis factorrelated apoptosis-inducing ligand
(TRAIL) is one of the most promising candidates for new
cancer therapeutics. However, resistance to TRAIL in
some cancers remains a current problem. For the first time,
we show that a fungal product, verrucain A (Ver A),
overcomes TRAIL resistance in hepatoma cancer cells.
Whereas TRAIL-mediated proteolytic processing of
procaspase 3 was partially blocked in Hep3B cells,
treatment with Ver A efficiently recovered TRAIL induced
activation of caspases. We also found that Ver A treatment
of hepatoma cells significantly up-regulated DR5, a death
receptor of TRAIL. Furthermore, suppression of DR5
expression by specific DR5 blocking antibody inhibited
Ver A/TRAIL induced apoptosis, suggesting that DR5
upregulation is critical for Ver A-induced sensitization of
hepatoma cancer cells to TRAIL-mediated apoptosis. Ver
A also increased DR5 promoter activity, and this enhanced
activity was diminished by mutation of a CCAAT/enhancer-
binding protein homologous protein (CHOP) binding site.
Knockdown of the CHOP gene using siRNA attenuated
DR5 up-regulation and the sensitized cytotoxicity.
Additionally, Ver A significantly suppressed the levels of
NFB activity induced by TRAIL which contributes to
resistance to TRAIL mediated apoptosis. Taken together,
the present results suggest that the combined treatment of
hepatoma cancer cells with Ver A plus TRAIL may
provide an effective and selective therapeutic strategy.
(The 5th Japan-Korea Chemical Biology Symposium :
Busan, 2010)

Keywords : TRAIL, verrucain A, apoptosis
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predators, omnivores, and parasitoids differ between GM
and non-GM fields. The family composition of arthropods
differed monthly, but not between GM and non-GM fields.
Our results suggest that GM crops resistant to pathogen
may influence the abundance and function of arthropod
community.

Keywords :genetically modified rice, environmental risk,
arthropod community

E-22
DBM1285 suppresses LPS-induced TNF-α
production by blocking p38 MAPK/MK2
signaling pathway in macrophages

Song-Kyu Park1, Jong Soon Kang1, In Young Choi2, Sang-
Bae Han3, Chang Woo Lee1, Kiho Lee1, and Hwan Mook
Kim1

1Bio-Evaluation Center, KRIBB
2Dongbu HiTek Co., Ltd.
3College of Pharmacy, Chungbuk National University

TNF-α is a major inflammatory cytokine that plays an
important role in the development of various inflammatory
diseases. In this study, we report DBM1285 as a novel
inhibitor of TNF-α production and a therapeutic candidate
for RA treatment. DBM1285 concentration-dependently
inhibited lipopolysaccharide (LPS)-induced TNF-α
secretion in various cells of macrophage/monocyte lineage,
including bone marrow macrophages, THP-1 cells and
RAW 264.7 cells. However, LPS-induced mRNA
expression of TNF-α was not affected by DBM1285 in
these cells. Further studies demonstrated that the inhibitory
effect of DBM1285 on TNF-α production might be
mediated by post-transcriptional regulation through the
modulation of the p38 mitogen activated protein kinase
(MAPK)/MAPKAP kinase 2 (MK2) signaling pathway.
We also confirmed that DBM1285 directly inhibits p38
MAPK enzymatic activity. In vivo administration of
DBM1285 inhibited LPS-induced increase in serum level of
TNF-α in mice. DBM1285 also suppressed progression of
RA in an adjuvant-induced arthritis model. These results
suggest that DBM1285 might be a promising therapeutic
candidate for the treatment of RA. (The 97th Annual
Meeting of the American Association of Immunologists
: Baltimore (USA), 2010)

Keywords : TNF-α, p38 MAPK, rheumatoid arthritis

E-23
Environmental risk assessment of genetically
modified potato containing the ABF3 gene

Young-Joong Kim, Hyo-Jeong Kim, Dae In Kim, Do
Young Kim, Kee Woong Park, Soon-Chun Jeong, Chang-
Gi Kim, and Hwan Mook Kim

Bio-Evaluation Center, KRIBB

Environmental risk assessment was conducted for the
genetically modified (GM) potato containing the ABF3
gene in 2009. To assess the effect of GM potato on arthropod
communities, arthropods were collected using yellow
sticky traps in the field and the community structure of
arthropods collected in GM and non-GM potato fields
were compared. In addition, the effect of GM potato on
the structure of rhizosphere microbial communities was
also investigated using T-RFLP (terminal restriction
fragment length polymorphism) and PLFA (phospholipid
fatty acid analysis). Agronomic characters, such as shoot
dry weight, number of tubers/plant, weight of tubers/plant,
of GM and non-GM potato were also compared. NMS
(Non-metric Multidimensional Scaling) and PCA
(Principal Component Analysis) showed that the structure
of arthropod communities and rhizosphere microbial
communities were affected by sampling time, respectively,
but not affected by genetic modification. Student's t-test
showed that the agronomic characters of GM and non-GM
potato were also not significantly different. Investigation
of gene flow from GM potato to non-GM potato and black
nightshade is ongoing. (Crop Functional Genomics 2010
: Jeju, 2010)

Keywords : environmental risk assessment, GM potato,
ABF3, NMS

E-24
Fine genetic mapping of the genomic region
controlling leaflet shape and number of seeds
per pod in the soybean

Namhee Jeong1,3, Jung-Kyung Moon2, Hong Sig Kim3, Chang-
Gi Kim1, and Soon-Chun Jeong1

1Bio-Evaluation Center, KRIBB
2Audit and Inspection Officer, RDA
3Department of Crop science, CBNU

Narrow leaflet cultivars tend to have more seeds per pod
than ovate leaflet cultivars, which suggests that the leaflet-
shape trait locus is tightly linked to or cosegregating with
the trait locus controlling the number of seeds per pod (NSPP).
Here, we attempted to further elucidate the relationship
between the leaflet shape and the NSPP. A BC3F2 population
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from a cross between the ''Sowon'' (narrow leaflets and
high NSPP) and ''V94-5152'' (ovate leaflets and low
NSPP) variants was used. A high resolution map delimited
the genomic region controlling both the leaf shape and
NSPP traits to the sequence length of 66 kb, corresponding
to 0.7 cM. Among the three genes annotated in this 66 kb
region, Glyma20g25000.1 appeared to be a good candidate
for the Ln-encoding gene, owing to its 47.8% homology
with the protein encoded for the JAGGED gene that
regulates lateral organ development in Arabidopsis. Taken
together, our results demonstrated that the narrow leaflet
and NSPP traits are mostly likely pleiotropic effects of a
single gene. Thus, our results should provide a molecular
framework for soybean breeding programs with the
objective of improving soybean yield.(The 65th Annual
Meeting of the Korean Association of Biological
Sciences : Seoul, 2010)

Keywords : Leaflet shape, ln, number of seeds per pod,
pleiotropy, soybean

E-25
Gene flow from genetically modified rice to
weedy rice may produce F2 hybrids with
increased fitness

Young Jin Chun, Dae In Kim, Hyo-Jeong Kim, Kee Woong
Park, Soon-Chun Jeong, Hwan Mook Kim, and Chang-Gi Kim

Bio-Evaluation Center, KRIBB

Gene flow from genetically modified (GM) crops to
cultivars or weedy crops may promote the evolution of
more aggressive weeds. We quantified the amount of gene
flow from herbicide-tolerant GM rice to three cultivars
(Dongjin, Aranghyangchal, and Hwaseong) and a weedy
rice line. Overall, gene flow frequency decreased
logarithmically with increasing distance from GM rice. At
the shortest distance (0.5 m) from GM rice, we observed a
maximum frequency (0.039%) of gene flow to Dongjin
rice. Usingnonlinear maximum likelihood analysis, we
found that Dongjin cultivar exhibited the greatest level of
gene flow, followed by weedy rice. Then, by selfing those
F1 hybrids, we obtained F2 hybrids which may be either
homozygous or heterozygous for the transgene. We
compared the growth and reproduction between F2 hybrids
and their grandparents (GM and weedy rice). We found
that transgene-homozygous F2 hybrids were significantly
taller and produced greater number of seed grains than
their grandparents (transgene-heterozygous hybrids and
grandparental rice lines). Although the gene flow frequency
was generally low, our results suggest that the fitness of
hybrids between GM and weedy crops may be increased
in subsequent generations.(The 4th EAFES International
Congress : Sangju, 2010)

Keywords : genetically modified (GM), fitness,
environmental risk assessment

E-26
Genetic analysis of a PepMoV HC-Pro
transgenic chili pepper line

Yu-Jin Kim1, Eun Soo Youk1, In Soon Pack1, Kee Woong
Park1, Chang-Gi Kim1, Chee Hark Harn2, Soon-Chun Jeong1,
and Hwan Mook Kim1

11BioEvaluation Center, KRIBB
2Biotechnology Institute, Nongwoo Bio

The pepper mottle virus (PepMoV) resistance transgenic
pepper suppresses expression helper component protein
(HC-Pro) gene of PepMoV by RNA interference. HC-Pro
is a viral protein as a role of suppressor that prevents RNA
silencing for viral defense response in plants. The transgenic
peppers were established by introducing RNAi construct
in Gateway vector pK7GWIWG2(II). The transgenic chili
peppers contained PepMoV HC-pro gene, CaMV 35S
promoter, 35S terminator and NPTII gene for Kanamycin
selection in one transgenic construct. To evaluate molecular
genetic characteristics of the transgenic lines, we determined
the copy number and integration site of the transgene
element in them. We performed Southern blotting and
inverse PCR. The results of our Southern blot analysis
indicated that a single copy of the PepMoV HC-pro gene
was inserted into the genome of a transgenic PepMoV
pepper event 20 and 24. We also identified the genomic
sequences flanking the integration site of the transgene via
inverse PCR. Further molecular genetic characteristic is
on-going. (Crop Functional Genomics 2010 : Jeju, 2010)

Keywords : PepMOV, HC-PRO

E-27
Glabridin inhibits lipopolysaccharide-induced
activation of a microglial cell line, BV-2, by
blocking NF-κB and AP-1

Ki Hoon Lee1, Jong Soon Kang1, Sun Hong Park1,2, Sang-Bae
Han3, Kiho Lee1, Song-Kyu Park1, and Hwan Mook Kim1

1Bio-Evaluation Center, KRIBB
2College of Pharmacy, Chungnam National University
3College of Pharmacy, Chungbuk National University

Glabridin, a flavonoid present in licorice root, is known to
have anti-inflammatory and cardiovascular protective



activities. In the present study, we report an inhibitory
effect of glabridin on microglial activation. Glabridin
dose-dependently attenuated lipopolysaccharide (LPS)-
induced production of inflammatory mediators, including
nitric oxide, tumor necrosis factor-α and interleukin-1β, in
BV-2 cells, a murine microglia cell line. Moreover, mRNA
expression of these inflammatory mediators was also
suppressed by glabridin in LPS-stimulated BV-2 cells.
Further study demonstrated that glabridin inhibited LPS-
induced DNA binding activity of NF-κB and AP-1 in BV-
2 cells. Collectively, the results presented in this report
demonstrate that glabridin inhibits the production of
inflammatory mediators in BV-2 cells and this is mediated, at
least in part, by blocking NF-κB and AP-1 activation. Our
results suggest that glabridin might be a potential therapeutic
agent for the treatment of neuroinflammatory and
neurodegenerative diseases. (The 97th Annual Meeting
of the American Association of Immunologists : Baltimore
(USA), 2010)

Keywords : microglia, nitric oxide, TNF- , IL-1 

E-28
Glycine max Rj1 encodes NFR1α and is located
in a chromosomal region containing a
recombination hotspot

Woo Kyu Lee1,*, Namhee Jeong1, Arief Indrasumunar2, Peter M.
Gresshoff2, and Soon-Chun Jeong1

1Bio-Evaluation Center, KRIBB
2ARC Centre of Excellence for Integrative Legume
Research, The University of Queensland, Australia

The rj1 mutation of soybean is a simple allele in a single
line that arose as a spontaneous mutation in a population;
it exhibits non-nodulation with virtually all Bradyrhizobium
and Sinorhizobium strains. Here we described fine genetic
and physical mapping of the rj1 locus on soybean
chromosome 2. The initial mapping of the rj1 locus using
public markers indicated that A343.p2, a sequence-based
marker that contains sequence similar to a part of the
LjNFR1 gene regulating nodule formation as a member of
lysin motif-type receptor-like kinase (LYK) family, maps
very close to or cosegregates with the rj1 locus. The
sequence of A343.p2 is 100% identical to parts of two BAC
clone sequences (GM_WBb0002O19 and GM_WBb098N11)
that contain three members of the LYK family. We analyzed
the sequence contig (262 kb) of the two BAC clones by
resequencing and subsequent fine genetic and physical
mapping. The results indicated that rj1 is located in a
gene-rich region with a recombination rate several fold
higher than the genome average. Among the LYK genes,
NFR1α is most likely the gene encoded at the Rj1 locus.
The non-nodulating rj1 allele was created by a single base-

pair deletion that results in a premature stop codon. Taken
together, the fine genetic and physical mapping of the Rj1-
residing chromosomal region, combined with the
unexpected observation of a putative recombination hotspot,
allowed us to demonstrate that the Rj1 locus most likely
encodes the NFR1α gene. 

Keywords : genetic map, Glycine max, NFR1α, nodulation,
recombination hotspot, Rj1

E-29
Molecular genetic assessment and qualitative
detection of a CMV-tolerant transgenic pepper
line

In Soon Pack1, Yu Jin Kim1, Eun Soo Youk1, Kyu Hwa Lee1,
Won Kee Yoon1, Chang-Gi Kim1, Chee Hark Harn2, Hwan
Mook Kim1, and Soon-Chun Jeong1

1Bio-Evaluation Center, KRIBB
2Biotechnology Institute, Nongwoo Bio Co.

Transgenic plants that overexpress virus coat protein genes
have attracted particular interest from researchers, by
virtue of their tolerance to virus infection. The Cucumber
mosaic virus (CMV-CP)-tolerant chili pepper contains the
CMV coat protein under the control of CaMV 35S
promoter and NOS. In our study, the CMVP0-CP chili
pepper event 7 was selected by screening. Southern
Blotting, Genomewalker and Inverse PCR analysis
revealed that the selected CMVP0-CP chili pepper event 7
contained a single copy number of the inserted gene
cassette that was inserted into a noncoding, intergenic
region. We used double antibody sandwich  enzyme-
linked immunosorbent assay (DAS-ELISA) for
quantitative measurement of CMV coat protein in
transgenic plant. DAS-ELISA analysis confirmed that
CMV coat protein was detected in the mature fruit of E7 at
levels of 8.95 µg protein per 1 g fresh tissue weight.
CMV-cp levels in the mature fruit of CMV-inoculated
wild type pepper were 185 times higher than E7. We
searched for pepper-specific DNA sequence candidates for
endogenous reference gene of GM-pepper detection. We
found that only one copy of CaSIG4 and Lipocalin genes
are present in pepper genome and parts of DNA sequences
of CaSIG4 and Lipocalin genes are pepper-specific. The
information of the integrated site and the internal positive
control sequence were used to establish a CMVP0-CP
event-specific PCR-based detection method, including
GMO analysis. (Crop Functional Genomics 2010 : Jeju,
2010)

Keywords : CMV-cp, GMO, ELISA
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E-30
Seed longevity and dormancy of transgenic rice
and chili pepper lines

Tae-Sik Cha, Hee Jae Shin, Kyung Hwa Choi, Ji Young Min,
Soon-Chun Jeong, Chang-Gi Kim, Hwan Mook Kim, and Kee
Woong Park

Bio-Evaluation Center, KRIBB

New traits of transgenic plants may alter seed longevity
and consequently increase the possibility of weediness of
the transgenic plants. Studies to estimate seed longevity
and dormancy of transgenic rice (Oryza stiva L.) lines
tolerant to abiotic stress and herbicide and transgenic chili
pepper lines resistant to anthracnose and cucumber mosaic
virus (CMV) were conducted from 2007 to 2009 at the
isolated field in KRIBB. Transgenic and non-transgenic
parent plant seeds were buried at 5, 15 and 30cm depths in
the field. ( ) Rice seeds were buried in the paddy and
upland fields. Based on the ANOVA, differences in
germination were not detected among burial depths,
between field types, and also between transgenic and non-
transgenic rice lines. Both transgenic and non-transgenic
rice lines survived over one winter season and less than
5% of seeds were germinated five month after seed burial.
Based on the ANOVA, differences in germination were
not detected among environmental conditions. However,
seed germination rate of transgenic and non-transgenic
chili pepper lines depended on the seed burial depths.
Though the germination rates were very low, seeds of chili
pepper lines germinated after two winter seasons. (Crop
Functional Genomics 2010 : Jeju, 2010)

Keywords : CMV-cp, GMO, ELISA

E-31
Soybean Rsv1-mediated resistance to soybean
mosaic virus requires more than two NBS-
LRR genes

Su Jeoung Suh1, Namhee Jeong1, Seuk Ki Lee2, Jung Kyung
Moon3, and Soon-Chun Jeong1

1Bio-Evaluation Center, KRIBB
2National Institute of Crop Science, Rural Development
Administration

3Audit and Inspection Officer, Rural Development
Administration

The Rsv1 locus conferring resistance to soybean mosaic
virus (SMV) is associated with a chromosomal region
containing a cluster of NBS-LRR genes on soybean
molecular linkage group F. The objective of this study was

to develop several molecular markers to establish an
efficient Rsv1 alleles-selective system. As a mapping
population, we used a recombinant inbred population from
Hwangkeum x IT182932. Using the soybean whole
genome shot-gun sequence, we developed 5 markers
closely linked to the Rsv1 locus. At the same time, we
tested the resistance of SMV strain G1 to the recombinant
inbreed line (RIL) to make genetic linkage between
markers and Rsv1 locus. All 5 markers were mapped
within 1 cM from Rsv1, with 2 of 5 co-segregating with
Rsv1. All RILs showed SMV disease reactions similar to
those of either of their parents, IT182932 or Hwangkeum
except one RIL. The exceptional HI-55 line showed severe
necrosis leading to death, which is similar to the Rsv1-n.
Marker genotyping of HI-55 suggested that a
recombination event occurred in the middle of the NBS-
LRR cluster, resulting in breaking of the gene cluster,
suggesting more than two NBS-NRR genes conferring
resistance to SMV. On-going experiment with SMV-G7,
however, showed that, unlike SMV disease reactions of
either of their parents, many RILs susceptible to G1 is
resistant to G7. The results suggested that Hwangkeum
most likely contains the Rsv1 and Rsv3 genes. (The 65th
Annual Meeting of the Korean Association of Biological
Sciences : Seoul, 2010)

Keywords : soybean mosaic virus, SMV, soybean, Rsv1,
NBS-NRR, necrosis, resistance
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DNA fragments into chromosomal ompA region, resulting
in the genetic fusion to ompA gene. This ompA-based
OM-tagging of foreign proteins enables the eOMVs to
carry a molecule that binds selectively to cancer cells, and
deliver them to dendritic cells. This OMV approach
delivering the foreign proteins to targeted cells would be
an attractive way of immunizing vaccine antigens because
OMV possesses some TLR agonists that may exert
adjuvanticity to some extent. Since the resulting eOMVs
are non-viable nano-biomaterials, they could be used in
diverse in vivo applications for the targeted delivery of
vaccine antigens and/or drugs. (International
Symposium & Annual Meeting of The Korean Society
for Microbiology and Biotechnology : Seoul, 2010)

Keywords : OMV, OmpA fusion, ovalbumin, protein 
delivery vehicles

E-34
Ependymal cyst in the cerebrum of an African
green monkey (Chlorocebusaethiops)

Sang-Rae Lee1, Kwon-Sik Chang2, Sung-Woo Kim1,
Zang-Hee Cho3, Hwa-Young Son4, Doo Kim2, and Kyu-
Tae Chang1

1National Primate Research Center, KRIBB
2College of Veterinary Medicine, Kangwon National
University

3Neuroscience Research Institute, Gachon Medical and
Science School

4College of Veterinary Medicine, Chungnam National
University

A focal lesion was detected by magnetic resonance
imaging (MRI) in the right caudal occipital lobe of the
cerebrum in an African green monkey. No neurological
symptoms were observed in this animal. Upon gross
necropsy, an 8 mm wedge-shaped intracranial cavity was
found which apparently did not communicate with the
ventricles. Histologically, the inner part of the cavity was
lined by ciliated cuboidal epithelium that showed positive
immunoreactivity for S100 protein, glial fibrillary acidic
protein (GFAP), and cytokeratin. Based upon the gross,
histological, and immunohistochemical findings, the lesion
was classified as an ependymal cyst. The ependymal cyst
did not show any cancerous, infectious, or inflammatory
lesions. To our knowledge, this is the first report of an
ependymal cyst in an African green monkey. The finding
may be of value in relation to research regarding the
pathogenesis and treatment of benign intracranial cysts.

Keywords : ependymal cyst, cerebrum, MRI, African 
green monkey

E-35
Extracellular domain of V-set and
immunoglobulin domain containing 1 (VSIG1)
interacts with Sertoli cell membrane protein,
while its PDZ-binding motif forms a complex
with ZO-1

Ekyune Kim1, Youngjeon Lee1,2, and Kyu-Tae Chang1

1National Primate Research Center, KRIBB
2College of Biomedical Science & Engineering, Inje
University

Mammalian spermatogenesis takes place in the
seminiferous epithelium, which is composed of Sertoli
cells and germ cells. The interaction between
spermatogenic and Sertoli cells as well as elongated
spermatids and Sertoli cells is tightly regulated by
junctional adhesion molecules (JAMs). JAMs, which are
cell adhesion molecules, are known to play roles in
various biological processes such as fertilization,
neurogenesis, cancer progression, and spermatogenesis.
Members of the JAM family have a unique structure: they
contain an N-terminal signal peptide domain,
immunoglobulin (Ig)-like domains, transmembrane and
cytoplasmic tail domains, each of which has distinct
functions. The extracellular Ig-like domains interact in a
homophilic or heterophilic manner, whereas cytoplasmic
tail domain mediates the tight junction assembly.
Although members of the JAM family are exclusively
present in or restricted to the testis, their precise roles in
spermatogenesis and fertilization have not yet been
completely explored. The functional roles of Nectin-2,
Nectin-3, JAM-C, cell adhesion molecule1 (CADM1), and
coxsackie and adenovirus receptor (CAR) have been
evaluated by analysis of null mutant mice. Unfortunately,
CAR-deficient mice had an embryonic lethal phenotype;
this demonstrates the importance of CAR in development,
but its physiological role in spermatogenesis is not known.
The loss of CADM1, Nectin-3 and JAM-C resulted in
male infertility caused by loss of adhesion between germ
and Sertoli cells. A variety of JAMs participate in the
interaction between germ and Sertoli cells; the different
physiological phenotypes of JAM- knockout mice indicate
that these molecules not only play different roles but also
cannot be functionally replaced by other cell adhesion
molecules. Recently, the Scanlan research group
characterized human VSIG1, which was originally known
as A34, as a new member of the JAM family; VSIG1 is
composed of two extracellular Ig-like domains, a
transmembrane domain, and a cytoplasmic domain.
However, this molecule has not been functionally
characterized, so this was one of the aims of our present
study. Therefore, in the present study, RT-PCR and
immunoblot analyses were used to study VSIG1
expression, VSIG1 was specifically expressed in testicular
germ cells but not in sperm. Pull-down assay with
glutathione S-transferase (GST) or His-fused first Ig and
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E-32
Alu-derived Old World monkeys specific
exonization event and experimental validation
of LEPR gene

Jae-Won Huh, Young-Hyun Kim, Sang-Je Park, and Kyu-
Tae Chang

National Primate Research Center, KRIBB

The leptin receptor (LEPR) is a crucial protein that
interacts with Leptin. In our analysis of LEPR-related
isoforms, a AluJb-derived transcript was identified in the
rhesus monkey. In order to investigate the occurrence of
AluJb-derived transcript and the exonization mechanism,
primate genomic DNAs and tissue RNAs were analyzed.
The AluJb-derived transcripts should be controlled in a
lineage-specific manner. The lineage-specific exonization
event of the LEPR gene in chimpanzee, orangutan, and
Old World monkeys was accomplished via transition of
the 5' splicing site (C to T in zero), However, New World
monkeys and prosimians AluJb-related LEPR transcript is
silenced by the additional transversion(T to G in two), The
AluJb-related transcript of human LEPR is also silenced
by a mutation of the 5' splicing site (G to A in minus zero)
and the insertion of one nucleotide sequence (A in minus
four), Our data suggests that lineage-specific exonization
events were determined via the lineage-specific integration
events of retrotransposons and site-specific mutation, and
these evolutionary mechanisms could be major sources for
primate diversification.

Keywords : leptin receptor, AluJb, exonization, Old 
World monkey

E-33
Engineering of outer membrane vesicles
(OMVs) of gram-negative bacteria to deliver
exogenous proteins

Sang-Hyun Kim, Su Hyang Ryu, Yong-Hoon Lee, Jae-
Won Huh, Sang-Rae Lee, Sun-Uk Kim, Ekyune Kim, and
Kyu-Tae Chang

National Primate Research Center, KRIBB

OMVs are nano-sized spherical membrane blebs extruded
from the outer membrane (OM) of Gram-negative
bacteria. We have successfully created E. coli mutants to
make them produce engineered OMVs (eOMVs) tagged
with foreign proteins by using genetic fusion methods. The
fusion tags we have chosen are ovalbumin (OVA), HA2
domain of influenza A virus, and anti-HER2 affibody,
respectively. The established technological development
was engaged in this study to introduce the exogenous
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E-38
Inactivated Sendai virus-mediated fusion
improves early development of cloned bovine
embryos by avoiding endoplasmic reticulum
stress-assosiated apoptosis

Bong-Seok Song1, Ji-Su Kim1, Sun-Uk Kim1, Seung-Bin
Yoon1,3, Young-Hyun Kim1,2 and Kyu-Tae Chang1

1National Primate Research Center, KRIBB
2Functional Genomics, UST
3Department of Biotechnology, Daegu University

Somatic cell nuclear transfer (SCNT) is a powerful tool,
not only for producing cloned animals, but also in
revealing various early developmental events. However,
relatively little is known regarding the biological events
and underlying mechanism(s) directly associated with
early development of SCNT embryos. Here, we show that
production of high-quality bovine SCNT blastocysts is
dependent on the method used for fusion and the
associated reduction in endoplasmic reticulum (ER) stress.
During fusion between the donor cell and the enucleated
oocyte, electrofusion triggers spontaneous egg activation,
accompanied by an increase in intracellular Ca2+and
improper nuclear remodeling. These events can be greatly
reduced by the use of Sendai virus(SV)-mediated fusion.
Moreover, SV-SCNT improves the blastulation rate and
blastocyst quality, defined by the number and ratio of
inner cell mass (ICM) and trophectoderm(TE) cells in
each blastocyst, incomparison with electrofusion-mediated
SCNT(E-SCNT). Interestingly, expression of ER stress-
associated genes and blastomere apoptosis were
significantly increased in E-SCNT embryos. These
increases could be reversed by inhibition of ER stressor by
using the SV-mediated fusionmethod. Collectively, these
results indicate that SV-mediated fusion improves the
developmental competence and quality of SCNT
blastocysts, by reducing ER stress-associated apoptosis.

Keywords : SCNT, Sendai-virus, endoplasmic 
reticulum-stress, apoptosis

E-39
Instability of toxin A subunit of AB5-type toxin
in the bacterial periplasm caused by deficiency
of its cognate B subunit

Sang-Hyun Kim, Su Hyang Ryu, Yong-Hoon Lee, Jae-
Won Huh, Sang-Rae Lee, Sun-Uk Kim, Ekyune Kim, and
Kyu-Tae Chang

National Primate Research Center, KRIBB

Shiga toxins (STxs) are believed to be localized in the
periplasm before being secreted into extracellular milieu.
In an initial trial for producing outer membrane vesicles
(OMVs) containing only A subunit of the toxin (STxA)
except the B subunit (STxB), we created specific STx1B-
and STx2B-deficient mutants of E. coli O157:H7.
Surprisingly, we found that STxA subunits were absent in
the periplasm of STxB-deficient mutants, compared to
wild type. Accordingly, the OMVs of STxB-deficient
mutant were not cytotoxic to Vero cells. This
unprecedented finding indicates that STxB contributes to
stability of STxA counterpart during the holotoxin
assembly in the periplasm. However, a periplasmic
protease DegP might be not involved in the instability of
STx2A, considering that STx2A was not rescued in the
periplasm of the STx2B- and DegP-deficient mutant. In
parallel with the STx case, the A subunit of heat-labile
toxin (LT) of an enterotoxigenic E. coli (ETEC) was also
absent in the periplasm of LT-B-deficient mutant,
suggesting that instability of toxin A subunit in the
absence of its cognate B subunit might be a common
phenomenon in the closely related AB5 bacterial toxins.
Additionally, a site-specific deletion of stx2A DNA
encoding the A2 (linker) domain was achieved to
physically separate the remaining A1-domain from the
STx2B. However, the A1-domain of STx2A lacking A2-
domain was still present in the periplasm and was bound
with STx2B. These results suggest that toxin A subunit
should be associated with its cognate B subunit in order to
be stably existed in the periplasm. (International Meeting
of The Federation of Korean Microbiological Societies
: Seoul, 2010)

Keywords : Shiga toxin (STx), LT, A subunit instability, 
STxB mutant

E-40
Quantitative analysis of retromer complex in
mouse embryo development

Sang-Je Park1,3, Young-Hyun Kim1,2, Jae-Won Huh1, and
Kyu-Tae Chang1,2

1National Primate Research Center, KRIBB
2Functional Genomics, UST
3Department of Biological Sciences, College of Natural
Sciences, Pusan National University

The retromer complex is heteropentameric protein unit
associates with retrograde transport of cargo proteins from
endosomes to the trans-Golgi network. Insertional
mutagenesis study of vps26a gene indicated the important
role of retromer complex during the early developmental
stages in mouse. However, individual expression pattern
during the early developmental stages has not been
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second Ig domains of VSIG1 and SDS-PAGE under mild
non-reducing conditions demonstrated that VSIG1
functions as an invitro homophilic adhesion molecule.
Furthermore, cells expressing a deletion of the C-terminus
of VSIG1 failed to interact with ZO-1, the central
structural protein of the tight junction. These finding
ssuggest that mouse VSIG1 interacts with an unknown
molecule in Sertoli cells via its extra-cellular domain,
while its cytoplasmic domain is needed for binding to ZO-
1. Thus, we suggest that mouse VSIG1 may play an
important role(s) in spermatogenesis rather than
fertilization by forming heterophilic complex with a
molecule similar to JAM family in its first
immunoglobulin-like domain. (The 44th Annual Meeting
of Society for the Study of Reproduction : Milwaukee
(USA), 2010)

Keywords : spermatogenesis, V set and immunoglobulin
domain containing 1, junctional adhesion
molecules, sertoli cells

E-36
Functional impact of transposable elements
using bioinformatic analysis and a comparative
genomic approach

Young-Hyun Kim1,2, Jae-Won Huh1, Sang-Je Park1,3, and
Kyu-Tae Chang1,2

1National Primate Research Center, KRIBB
2Functional Genomics, UST
3Department of Biological Sciences, College of Natural
Sciences, Pusan National University

A dual coding event, which is the translation of different
isoforms from a single gene, is one of the special patterns
among the alternative splicing events. This is an important
mechanism for the regulation of protein diversity in
human and mouse genomes. Although the regulation for
dual coding events has been characterized in a few genes,
the individual mechanism remains unclear. Numerous
studies have described the exonization of transposable
elements, which is the splicing mediated insertion of
transposable element sequence fragments into mature
mRNAs. Therefore, in this study, we investigated the
number of TE (Transposable element) derived dual coding
genes in human, chimpanzee and mouse genomes. TE
fusion exons appeared in the dual coding regions of 309
human genes. Functional protein domain alterations by
TE-derived dual coding events were observed in 129
human genes. Comparative TE-derived dual coding events
were also analyzed in chimpanzee and mouse orthologs.
Seventy chimpanzee orthologs had TE-derived dual
coding events, but mouse orthologs did not have any TE-
derived dual coding events. Taken together, our analyses

listed the number of TE-derived dual coding genes which
could be investigated by experimental analysis and
suggested that TE-derived dual coding events were major
sources for the functional diversity of human genes, but
not mouse genes. (Annual Meeting of the Society for
Molecular Biology and Evolution : Lyon (France),
2010)

Keywords : transposable elements, dual coding event, 
exonization, alternative splicing

E-37
Identification and characterization of vps29
transcript variants in various species

Young-Hyun Kim1,2, Sang-Je Park1, Jae-Won Huh1, and
Kyu-Tae Chang1,2

1National Primate Research Center, KRIBB
2Functional Genomics, UST

The retromer is heteropentameric complex that associates
with retrograde transport of cargo protein from endosome
to trans-golgi network. The mammalian retromer consists
of three Vacuolar Protein Sorting proteins of VPS26-
VPS35-VPS29 and two Sorting nexins proteins of SNX1-
SNX2. Although, the functional role of retromer in
intracellular compartment is recently introduced,
individual components of retromer complex are not yet
characterized. In this study, total 43 novel transcripts
including actively expressed two major transcript variants
(vps29_1, vps29_2) were identified in five mammalian
species (human, crab-eating monkey, mouse, rat, and dog).
These various transcript variants were occurred by the
inclusion of cassette exon and differences of UTR length.
Intriguingly, evolutionary analysis indicated that
functionally important sites of VPS29 gene were well
conserved in eukaryotic genome and two major transcript
variants were occurred in vertebrate genome only.
Although we could not conduct the functional approach
using various VPS29 transcripts, these actively expressed
and well conserved transcript variants could have
important roles in protein sorting mechanism with
retromer. (The 22nd Annual Meeting of the Korean
Society for Molecular and Cellular Biology : Seoul,
2010)

Keywords : vps29 gene, retromer complex, transcript 
variant, vacuolar protein sorting
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advantageous role of E2 was further evidenced by increase
of blastocyst formation rate and reduction of blastomere
apoptosis. Consistent with this, Bcl-xL transcript level was
elevated in E2-treated group, whereas Bax transcript was
decreased. Furthermore, these effects of E2 on IVM were
highly reproducible in early development of somatic cell
nuclear transfer-derived embryos. Collectively, the current
study strongly suggests that E2 is an essential and useful
supplement leading to successful IVM and subsequent
early embryonic development in pigs. 

Keywords : estradiol-17 , in vitro maturation, somatic cell
nuclear transfer

E-43
What makes the differences between human
and chimpanzee genes?

Jae-Won Huh1, Young-Hyun Kim1,2, Sang-Je Park1,3, and
Kyu-Tae Chang1,2

1National Primate Research Center, KRIBB
2Functional Genomics, UST
3Department of Biological Sciences, College of Natural
Sciences, Pusan National University

Chimpanzee is the most closely related living species of
human. Human and chimpanzee genome project show that
there is only about 1 % genome difference between the
two species. Thus, the comparison of gene sequences of
two species could show us the genetic components that are
related with lineage specific events. We compared and
investigated the gene regions between human and
chimpanzee using bioinformatic and experimental tools. In
silico comparison was performed between human and
chimpanzee genome. Among the 65248 insertion-deletion
(INDEL) loci, 285 genes regions were identified, and 130
gene regions were experimentally validated. Although, 48
gene loci did not show any genetic differences, 32 gene
loci showed the lineage specific INDEL events (insertion
in human - 12 genes, deletion in chimpanzee - 20 genes).
Those INDEL events categorized into five different
evolutionary mechanism including retroelements-related
(12 genes), homologous recombination and excision (12
genes), tandem repeats variation (5 genes), gene
conversion (2 genes), and processed pseudogene formation
(1 gene) mechanism. These results suggest that not only
simple integration events can drive the genetic differences,
but deletion mediated by the recombination event also
participate the lineage specific evolutionary events
between human and chimpanzee lineage. (Annual
Meeting of the Society for Molecular Biology and
Evolution : Lyon (France), 2010)

Keywords : insertion-deletion (INDEL), retroelements-
related, homologous recombination, tandem
repeats variation, gene conversion, processed
pseudogene formation
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investigated. In this study, we conducted quantitative
expression analysis of six retromer complex genes
(vps26a, vps26b, vps29, vps35, snx1 and snx2) and one
receptor gene (ci-mpr) during the eleven embryo
developmental stages with normal MEF (mouse
embryonic fibroblast) and vps26a-/- MEF cells.
Remarkably, all tested genes shows maternal-zygotic
expression pattern except for the vps26a (maternal
expression pattern). Comparative analysis between normal
MEF and vps26a-/- MEF cells showed general decrease
pattern in vps26a-/- MEF cells. However snx1 gene
showed significant increase in vps26a-/- MEF cells. From
our results, we could assume that retromer complex genes
have important roles during the oocytes development. But
they did not have significant roles in the preimplantation
stage. (The 22nd Annual Meeting of the Korean Society
for Molecular and Cellular Biology : Seoul, 2010)

Keywords : retromer complex, mouse embryo, expression
profiling, real-time RT-PCR
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Reduction of ER stress alleviates the
blastomere apoptosis during early development
of porcine embryos fertilized in vitro

Ji-Su Kim1, Bong-Seok Song1, Sun-Uk Kim1, Young-
Hyun Kim1,2, Seung-Bin Yoon1,3, Seo-Jong Baek1,4, Kyu-
Sun Lee5, Young-Kug Choo6, Deog-Bon Koo3, and Kyu-
Tae Chang1
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5Aging Research Center, KRIBB
6Department of Life Science, Wonkwang University

The efficient functioning of endoplasmic reticulum (ER) is
essential for most cellular activities and survival. Recent
evidences have shown that ER stress-mediated apoptosis is
closely associated with a wide variety of diseases;
however, the involvement of ER stress in early embryonic
development is largely unknown. Thus, we explored the
effect of modulation of ER stress on blastomere apoptosis
during the preimplantation development of porcine
embryos. After in vitro maturation and fertilization,
presumptive porcine embryos were cultured in NCSU23
medium supplemented with 200 µg/ml
tauroursodeoxycholic acid (TUDCA), an ER stress inhibitor,
or 1µg/ml tunicamycin (TM), an ER stress inducer, for 6 d
at 39˚C, 5 % CO2 in air. Compared to control group,
interestingly, TM treatment significantly decreased
blastocyst formation rate of porcine embryos (27.4% vs.

8.2%, P<0.05), whereas addition of TUDCA into medium
improve the blastocyst formation rate (22.2% vs. 32.8%,
P<0.05), indicating the role of ES stress as a negative
regulator of embryogenesis. From quantitative real time
RT-PCR (qPCR), we also determined that TM and
TUDCA positively and negatively regulate the expression
of XBP-1 mRNA, which is closely associated with
blastomere apoptosis of blastocysts. Thus, TUDCA
treatment increase the total cell number of blastocysts
(32.8% vs. 22.2%, P<0.05) and decrease the number of
blastomeres undergoing apoptosis (3.2 vs. 6.0) compared
to control embryos. Consistent with the results, qPCR data
showed that the expression of anti-apoptotic Bcl-xl gene
was greatly increased by treatment with TUDCA in
blastocysts by TUDCA treatment, whereas the expression
of pro-apoptotic Bax was decreased. Collectively these
results suggest that ER stress is actively involved in
porcine early embryonic development via modulation of
apoptosis and that TUDCA is effective to improve the
developmental rate of the porcine IVF embryos. (43rd
Annual Meeting of the Society for the Study of
Reproduction (SSR) : Milwaukee (USA), 2010)

Keywords : porcine embryos, endoplasmic reticulum 
stress, tauroursodeoxycholic acid

E-42
Supplementation of estradiol-17β improves
nuclear and cytoplasmic maturation of pig
oocytes in vitro

Ji-Su Kim1, Bong-Seok Song1, Sun-Uk Kim1, Seung-Bin
Yoon1,2, and Kyu-Tae Chang1

1National Primate Research Center, KRIBB
2Department of Biotechnology, Daegu University

Although the presence of numerous steroids, including
estradiol-17β (E2), in the follicular fluid is suggestive of
their crucial role(s) in oocyte maturation, their effects on
in vitro maturation (IVM) still remains controversial,
especially in pigs. Here, we show that E2 supplementation
contributes to completion of IVM of porcine oocytes and
leads to improvement in subsequent early embryonic
development. To determine the effect of E2 on oocyte
maturation, porcine oocytes were cultured with NCSU-23
medium for 22 h in the presence or absence of E2 and
further matured for 22 h in an E2-free medium. Compared
to control group, the production of MII oocytes was
significantly increased by treatment with E2,
accompanying with the increase in MPF content and ERK
phosphorylation, and monospermic fertilization rate was
also greatly elevated in the E2-treated oocytes. It is
suggestive of the positive effect of E2 on nucleus and
cytoplasmic maturation in porcine oocytes. In addition, the
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E-45
Effect of Bcl-xL overexpression on erythropoietin
production in recombinant Chinese hamster
ovary cells treated with dimethyl sulfoxide

Yeon-Gu Kim1,2, Jee Yon Kim2, Jung Oh Ahn1, Joon-Ki
Jung1, Hong Weon Lee1, Gyun Min Lee2, and Eun Gyo
Lee1

1Biotechnology Process Engineering Center, KRIBB
2Department of Biological Sciences, KAIST

Recombinant Chinese hamster ovary (rCHO) cells are one
of the most popular host cells for the production of
therapeutic proteins. For high-level protein production in
rCHO cells, numerous strategies have been used to
enhance specific protein productivity (q) and to increase
integral of viable cell density. Dimethyl sulfoxide
(DMSO) can increase the q of foreign proteins in
mammalian cells, while it can also induce cell death,
particularly apoptosis. Bcl-xL is a typical anti-apoptotic
protein that inhibits the apoptosis is induced by variety of
insults in rCHO cell culture. To evaluate the potential role
of Bcl-xL overexpression on DMSO-mediated
erythropoietin (EPO) production, we used EPO-producing
rCHO cells with regulated Bcl-xL overexpression (EPO-
off-Bcl-xL). Bcl-xL overexpression in EPO-off-Bcl-xL
cells was tightly regulated by doxycycline during batch
culture. Although DMSO addition enhanced specific EPO
productivity (qEPO), it also induce cell death in EPO-off-
Bcl-xL cells. Bcl-xL overexpression reduced cell lysis of
DMSO-induced cell death, resulting in decreased EPO
degradation. However, it did not significantly improve the
maximum EPO production. In addition, Bcl-xL
overexpression suppressed DMSO-induced apoptosis,
characterized by DNA fragmentation. Taken together, Bcl-
xL overexpression inhibited DMSO-induced apoptosis,
thereby delaying the degradation of EPO. 

Keywords : dimethyl sulfoxide, Bcl-xL, apoptosis, rCHO 
cells, inducible expression

E-46
Screening of novel antigenic proteins in
pathogenic Haemophilus parasuis based on
genome sequence analysis

Minhee Hong1, Jungoh Ahn1, Sungsik Yoo2, Eungyo Lee1,
Injoong Yoon2, Joon-ki Jung1, and Hongweon Lee1

1Biotechnology Process Engineering Center, KRIBB
2Choong-Ang Vaccine Laboratory

Haemophilus parasuis, a Gram-negative NAD-dependent

rod-shaped bacterium, is the causative agent of Glässer's
disease in swine. This disease is characterized
pathologically by fibrinous polyserositis, polyarthritis, and
meningitis. There are 15 characterized H. parasuis
serotypes, and minimal cross-protection is observed
between them. Therefore, to supplement the current
bacterin-type vaccine which shows only homologous
protection against H. parasuis, development of more
effective vaccines with cross-protection is needed. To
identify novel antigen candidates against this disease, 34
surface-exposed or secreted proteins were selected from
the annotated H. parasuis genome by reverse vaccinology
strategy. Expression of these proteins in E. coli was
attempted. Immunogenicity of the expressed candidates
was assessed using Western blot analysis with mouse-
derived antiserum prepared with whole bacteria of H.
parasuis serovar 4 or 5. Three ABC-type transporters
(OppA, YfeA, and PlpA) and 1 curli protein assembly
(CsgG) were identified as potent immunogenic proteins.
The proteins show cross-reactions when tested with sera
raised against serovars 4 and 5 of H. parasuis

Keywords : Haemophilus parasuis; reverse vaccinology; 
antigenic protein
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E-44
Vitamin D3 up-regulated protein 1 in thioacetamide-
induced hepatotoxicity

Hyo-Jung Kwon, Young-Suk Won, Ki-Hoan Nam, Won-
Kee Yoon, Oc-Sung Moon, and Hyoung-Chin Kim

Biomedical Mouse Resource Center, KRIBB

Thioacetamide (TAA) is a commonly used drug which can
produce acute hepatic failure (AHF) through the
generation of oxidative stress. Vitamin D3 up-regulated
protein 1 (VDUP1) is an endogenous inhibitor of
thioredoxin, a ubiquitous thiol oxidoreductase, that
regulates cellular redox status. In this study, we
investigated the role of VDUP1 in AHF using TAA-
induced liver injury model. After exposure of VDUP1
knockout (KO) and wild-type (WT) mice to a single
intraperitoneal TAA injection, various parameters of
hepatic injury were assessed. Compared with WT mice,
VDUP1 KO mice showed significantly higher survival
rate, lower serum alanine aminotransferase and aspartate
aminotransferase levels, and less hepatic damage. The
level of oxidative stress was significantly suppressed in
VDUP1 KO mice than in WT mice, as shown by the lipid
peroxidation assay. In addition, terminal deoxynucleotidyl
transferase-mediated nick end labeling (TUNEL) revealed
a reduction in hepatic apoptosis in VDUP1 KO mice,
accompanied by significantly attenuated caspase-3 and -9
activities and Bax-to-Bcl-2 expression ratio. Analysis of
mitogen activated protein kinase (MAPK) signaling
pathway indicated that lack of VDUP1 resulted in altered
phosphorylation of c-Jun N-terminal kinase (JNK) and
extracellular signal-regulated kinases1/2 (ERK1/2). Taken
together, these results suggest that lack of VDUP1 protect
against TAA-induced acute liver injury via antioxidant and
antiapoptotic effects. (The 29th Annual Syposium,
Society of Toxicologic Pathology : Chicago (USA),
2010)

Keywords : VDUP1, thioacetamide, AHF, TUNEL, 
liver, injury
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F-1
A novel microbial system for efficient
production of 3-hydroxypropionic acid from
glycerol using Klebsiella pneumoniae

Lian Hua Luo1,2, Jeong-Woo Seo1, Pil-Soo Seo1, Sun-Yeon
Heo1, Baek-Rock Oh1,3, Won-Kyung Hong1, Dae-Hyuk
Kim2, and Chul Ho Kim1

1Microbe-based Fusion Technology Research Center,
KRIBB

2Institute for Molecular Biology and Genetics, Research
Center of Bioactive Materials, Chonbuk National
University

3School of Biological Science and Technology, Chonnam
National University

Previously, we constructed a glycerol oxidative pathway-
deficient mutant strain of Klebsiella pneumoniae by
inactivation of glycerol dehydrogenase (dhaD) to
eliminate by-product synthesis during production of 1,3-
propanediol (1,3-PD) from glycerol. Although by-product
formation was successfully blocked in the resultant strain,
the yield of 1,3-PD was not enhanced, probably because
dhaD disruption resulted in insufficient regeneration of the
cofactor NADH essential for the activity of 1,3-PD
oxidoreductase (DhaT). To improve cofactor regeneration,
in the present study we overexpressed an NAD+-
dependent aldehyde dehydrogenase in the recombinant
strain. To this end, an aldehyde dehydrogenase AldHk
homologous to E. coli AldH but with NAD+-dependent
propionaldehyde dehydrogenase activity was identified in
K. pneumoniae. Functional analysis revealed that the
substrate specificity of AldHk embraced various aldehydes
including propionaldehyde, and that NAD+ was preferred
over NADP+ as a cofactor. Overexpression of AldHk in
the glycerol oxidative pathway-deficient mutant
AK/pVOTHk resulted in an 3.6-fold increase (0.5 g L-1 to
2.07 g L-1) in the production of 3-hydroxypropionic acid
(3-HP), and a 1.1-fold enhancement (8.43 g L-1 to 9.65 g L-1)
of 1,3-PD synthesis, when glycerol was provided as the
carbon source, compared to the levels synthesized by the
control strain (AK/pVOT). Batch fermentation using
AK/pVOTHk showed a significant increase (to 70%, w/w)
in conversion of glycerol to the reductive metabolites, 1,3-
PD and 3-HP, with no production of by-products except
acetate. (Metabolic Engineering VIII: Metabolic
Engineering for Green Growth : Jeju, 2010)

Keywords : biodiesel, crude glycerol, 1,3-propanediol, a-
hydroxypropionic acid, Klebsiella pneumoniae

F-2
Biological production of 1,3-propanediol from
glycerol

Mi-young Seo, Jeong-Woo Seo, Sun-Yeon Heo, Back-
Rock Oh, Jin-Oh Baek, Lian Hua Luo, Pil-Soo Seo, Won-
Kyung Hong, Min Ho Choi, and Chul Ho Kim

Microbe-based Fusion Technology Research Center,
Jeonbuk Branch Institute,

Bulk amount of raw glycerol is formed as the main by-
product during biodiesel production, which is as high as
10% (w/w) of biodiesel generated. The surplus of raw
glycerol has not only greatly disturbed the market of
traditional glycerol in the preparation and price, but also
brought a significant environmental problem since it
cannot be discharged direct into the environment without
any treatment. As a result of these issues, a large research
effort has been devoted to developing methods to refine
glycerol as a low-cost feedstock into industrially valuable
materials such as fuels, building blocks, and bioactive
substances. 1,3-Propanediol (1,3-PD) is a valuable
chemical that is used mainly for the synthesis of
polymethylene terephalates by polymerization with
terephthalates. Use of this polymer in the manufacturing of
textile fiber, film, plastic, etc. is rapidly expanding.
Klebsiella pneumoniae is a typical microbial strain capable
of producing 1,3-PD, in which the metabolic pathway
responsible for the production of 1,3-PD has been well
studied. The microbial production of 1,3-PD by K.
pneumoniae involves the formation of various by-products
which are synthesized through the oxidative pathway. 2,3-
Butanediol, one of the main by-products, may serve as an
obstacle for obtaining a high purity of 1,3-PD in
downstream processes because of its similar boiling point.
To eliminate the by-products synthesis, the oxidative
branch of glycerol metabolism was inactivated by deleting
from the chromosomal DNA the genes involved in the
synthesis of by-products. The by-product formation except
for acetate was eliminated in the resultant strains. (11th
International Symposium on the Genetic of Industrial
Microorganisms : Melbourne (Australia), 2010)

Keywords : biodiesel, crude glycerol, 1,3-propanediol, 
Klebsiella pneumoniae, strain development

F-3
Isolation and characterization of a novel
oleaginous microalga thraustochytrid strain
producing high yield of doccosahexaenoic acid

Won-Kyung Hong, Dina Rairakhwada, Sung-Yong Park, Pil-
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Microbe-based Fusion Technology Research Center

Soo Seo, Chul Ho Kim, and Jeong-Woo Seo

Microbe-based Fusion Technology Research Center,
KRIBB

In the present study, a novel oleaginous Thraustochytrid
containing high content of docosahexaenoic acid (DHA)
was isolated from a mangrove ecosystem in Malaysia. The
strain was identified as an Aurantiochytrium sp. by 18S
rRNA sequencing and was named KRS101. The strain
utilized various carbon and nitrogen sources, indicating
the versatility of this novel isolate. Optimal medium
condition for maximal cell growth and lipid and DHA
yield was determined as glucose (60 g L-1) as carbon
source, corn steep solid (10 g L-1) as nitrogen source, and
sea salt (15 g L-1). The highest biomass, lipid, and DHA
yield of KRS101 with fed-batch fermentation using
medium composition was 52.6 g L-1, 21.9 g L-1, and 8.8g
L-1, respectively, in 63.5 h, which is comparable to the
highest level reported in the species, indicating the strain is
valuable as a single cell oil producer. 

Keywords : microbial oil, heterotrophic microalgae, 
aurantiochytrium sp., polyunsaturated fatty 
acid, fed-batch fermentation

F-4
New screening strategy of exo-type cellulase
from metagenomic resources based on high-
throughput screening (HTS) system

Kyong-Cheol Ko1, Yunion Han1,2, Bong Seok Shin1,2,
Soon-Ok Rim1, Jong Hyun Choi1, Geun-Joong Kim1, and
Jae Jun Song1

1Microbe-based Fusion Technology Research Center,
KRIBB

2Department of Biological Sciences, College of Natural
Sciences, Chonnam National University

In general, various endo-type cellulases can be easily
screened on agar plates by staining degraded residual
polysaccharides with various dyes. However, it is difficult
to screen out exo-type cellulases from various bacterial
resources due to limited assay protocol, expensive
substrate and low sensitivity. In the present study, we
describe new strategy for screening of novel exo-type
cellulases from various metagenomic resources by using
high-throughput screening (HTS) system based on robot
control. This new strategy combined with HTS system
could screen exo-type cellulases more fast, sensitive and
easy than previously reported screening methods. This
approach would be powerfully applied for other useful

enzyme screening from metagenomic resources. (This
work was supported by a high throughput screening
(HTS)-based Integrated Technology Development grant
from the MEST, and a basic research grant from KRIBB.)
(International Symposium & Annual Meeting of The
Korean Society for Microbiology and Biotechnology :
Seoul, 2010)

Keywords : high-throughput screening (HTS), metagenome,
exocellulase, enzyme assay

F-5
Production and purification of human
papillomavirus type 33 L1 virus-like particles
from Sf-9 cells using two-step column
chromatography

Jin-Oh Baek1,2, Jeong-Woo Seo1, Ik-Hwan Kim2,* and
Chul Ho Kim1,*

1Microbe-based Fusion Technology Research Center,
KRIBB

2School of Life sciences and Biotechnology, Korea
University

The major capsid protein L1 of human papillomavirus
(HPV) is essential in construction of recombinant antigen
vaccines against cervical cancer. HPV type 33 accounts
for about 10% of all HPV infections in Asia. The gene
encoding the major capsid protein L1 of the high-risk HPV
type 33 was isolated from a Korean patient and expressed
in Sf-9 insect cells using a baculovirus expression system.
HPV 33 L1 protein was isolated by two-step
chromatographic purification using strong-cation
exchange and ceramic hydroxyapatite chromatography.
Strong-cation exchange chromatography was performed to
achieve initial purification of HPV33 L1 and to remove
most contaminating proteins, and secondary ceramic
hydroxyapatite chromatography yielded pure HPV33 L1
virus-like particles (VLPs). Ceramic hydroxyapatite
columns are particularly useful in the purification of
antibodies, antigens, human viruses, and VLPs, and we
thus used this system. The expression of HPV L1 protein
in Sf-9 cells was examined by SDS-PAGE, Western-
blotting, and ELISA analyses, and the data showed that
HPV33 L1 VLPs were determined to >98% purity and
58.7% recovery by a quantitative immuno-ELISA assay.
Transmission electron microscopy analysis revealed that
the HPV VLPs were approximately 50 60 nm in diameter
and created by self-assembly of HPV L1 protein. The
efficient and simple purification process described here
should be useful in production of a cervical cancer
vaccine. (International Meeting of The Federation of
Korean Microbiological Societies : Seoul, 2010)
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F-7
In vitro anti-rotavirua activity of polyphenol
compounds isolated from the roots of Glycyrrhiza
uralensis

Hyung-Jun1, Ha-Hyun Kim1, Young Bae Ryu1, Jang Hoon
Kim1, Hyung Jae Jeong1, Seoung-Woong Lee1, Jong Sun
Chang1, Kyoung-Oh Cho2, Mun-Chual Rho1, Su-Jin
Park1,*, and Woo Song Lee1,*

1Eco-Friendly Biomaterial Research Center, KRIBB
2Chonnam National University

We evaluated the ability of six polyphenols isolated from
the roots of Glycyrrhiza uralensis to inactivate rotaviruses,
specially G5P[7] and G8P[7]. We evaluated whether these
properties were attributable to direct inhibition of the
binding of rotavirus to cells and/or to inhibition of viral
replication. Using the virucidal assay, we found that all six
compounds directly inhibited rotavirus binding, with
activity being dependent on the type of virus. The 50%
effective inhibitory concentrations (EC50) of the six
compounds were 18.7-69.5 mM against G5P[7] and 14.7-
88.1 mM against G8P[7], respectively. Five of the six
compounds inhibited hemagglutination activity. Moreover,
the CPE inhibition assay showed that five compounds
inhibited viral replication with EC50 values of 12.1-24.0
mM against G5P[7] and 12.0-42.0 mM against G8P[7],
respectively. RT-PCR showed that the compounds
suppressed viral RNA synthesis in TF-104 cells.
Interestingly, the anti-rotavirus activities of four
compounds were attributable to inhibition of both viral
absorption and viral replication. These results suggest that
compounds isolated from the roots of G. uralensis may be
potent anti-rotavirus agents in vivo, acting by inhibiting
both viral absorption and viral replication. (25th
International Conference on Polyphenols : Montpellier
(France), 2010)

Keywords : Glycyrrhiza uralensis, anti-rotavirus, viral
replication, viral absorption, hemagglutinin

F-8
Phenolic compounds from Zingiber officinale
inhibit LFA-1/ICAM-1 mediated cell adhesion

Ju-Hwan Lim1, Seung Woong Lee1, Min Seok Kim1, Jong
Sun Chang1, Su Jin Park1, Gyu-Yong Song1, Woo Song
Lee1, and Mun-Chual Rho1,*

1Eco-Friendly Biomaterial Research Center, KRIBB
2Chungnam National University

The intercellular adhesion molecules-1 (ICAM-

1)/leukocyte function-associated antigen-1 (LFA-1)
interaction has been considered one of the major pairs of
adhesion molecules contributing to the different steps of
leukocyte migration across the endothelium in
inflammatory response. Therefore, inhibitors of LFA-
1/ICAM-1 mediated cell adhesion may prove as novel
therapeutic agents for the treatment of inflammatory
diseases. MeOH extract of the dried roots of Zingiber
officinale was observed to inhibit interaction of ICAM-1
and LFA-1 of THP-1 cells by 42% at 30 mg/mL.
Bioactivity-guided fractionation of MeOH extract of
Zingiber officinale roots led to the isolation of ten phenolic
compounds such as 6-gingerol (1), 8-gingerol (2), 10-
gingerol (3), 6-shogaol (4), 8-shogaol (5), 10-shogaol (6),
dehydro-6-gingerdione (7), dehydro-10-gingerdione (8), 6-
paradol (9) and 10-paradol (10). Compounds 3, 4, 5 and 7
inhibited the direct binding between sICAM-1 and LFA-1
of THP-1 cells in a dose-dependent manner with IC50
values of 57.6, 27.1, 65.4 and 62.0 mM, respectively.
Also, compounds 6 and 8 had 36.5±1.3% and 45.4±0.8%
of inhibitory activity at 100 mM. (25th International
Conference on Polyphenols : Montpellier (France),
2010)

Keywords : Zingiber officinale, LFA-1, ICAM-1, gingerol,
shogaol

Eco-Friendly Biomaterial Research Center

Keywords : human papillomavirus (HPV), virus-like 
particle (VLP), Baculovirus system, gene 
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F-6
Screening and characterization of bifunctional
Endo/Exo-type cellulase from anaerobic
ruminal bacteria

Kyong-Cheol Ko1, Yunjon Han1,2, Bong Seok Shin1,2, Jong
Hyun Choi1, Geun-Joong Kim2, and Jae Jun Song1

1Microbe-based Fusion Technology Research Center,
KRIBB

2Department of Biological Sciences, College of Natural
Sciences, Chonnam National University

Aerobic microorganisms, AN-C16-KBRB, was isolated
from bovine rumen by its cellulolytic activity on NB agar
plate containing Azo-carboxymethyl cellulose (CMC).
The 16S rRNA gene of this strain exhibited 98% similarity
to Clostridiaceae bacterium SK082 (AB298754) as the
highest homology. A novel celEdx gene encoding
bifunctional endo/exo-cellulase (CelEdx) in AN-C16-
KBRB was cloned with shotgun method and characterized.
The amino acid sequence of CelEdx cellulase was 53%
identical to that of endoglucanase from Clostridium
thermocellum. The other ORF (open reading frame) 1 had
49% identity in amino acid sequence with AAA ATPase
family of Bacillus subtilis. The CelEdx was over-
expressed in Escherichia coli and purified using Ni-NTA
affinity chromatography. The CelEdx cellulase was shown
bifunctional endo/exo-cellulase activity for CMC and 4-
Methylumbelliferyl β-D-cellobioside as substrate,
respectively. (This work was supported by a high
throughput screening (HTS)-based Integrated Technology
Development grant from the MEST, and a basic research
grant from KRIBB.) (International Symposium &
Annual Meeting of The Korean Society for Microbiology
and Biotechnology : Seoul, 2010)

Keywords : screening, cloning, endocellulase, 
exocellulase, characterization
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To increase the fibrinolytic enzyme in Bacillus subtilis,
bovine fibrin or fibrinogen (1.0%, w/v) were added in the
tryptic soy broth as a substrate. The fibrinolytic activity
cultured in the fibrinogen-contained medium was
increased. On the other hand, fibrin decreased the activity.
Using the medium condition, fibrinolytic enzyme was
isolated by commercial chromatographic techniques and
its biochemical characteristics were investigated. The
molecular weight of the isolated enzyme was estimated to
be 29 kDa. The enzyme was optimally active at pH 11.0
and 47oC. It had high degrading activity for the A -chain
and Bb-chain of human fibrinogen, but did not affect the
g-chain, indicating that it is an a-fibrinogenase. The
enzyme was completely inhibited by
phenylmethylsulfonyl fluoride, indicating that it belongs to
the serine protease. The fibrinolytic enzyme exhibited high
specificity for Meo-Suc-Arg-Pro-Tyr-pNA (S-2586), a
synthetic chromogenic substrate for chymotrypsin. Its
nucleotide and amino acid sequences were determined.
(International Meeting of The Federation of Korean
Microbiological Societies : Seoul, 2010)

Keywords : fibrinogen, fibrinolytic enzyme, Bacillus
subtilis, Doenjang, chromatographic

F-11
Inhibition of Bacillus cereus by Bacteriocin from
Lactococcus Lactis ET-45 in fermented kimchi

Seong Yoep Jeong1,2, Chan-sun Park1, Nack-Shick Choi1,
Hee-Jong Yang1, Da-i Jung1, Keug-Hyun Ahn1, Dae-Ook
Kang2, and Min-Soo Kim1,*

1Bioindustrial Process Center, KRIBB
2Department of Biochemistry and Health Science,
Changwon National University

Bacteriocin producting lactic acid bacteria were isolated
from Kimchi. Strain ET-45 was identified as L. lactis
subsp. lactis based on sugar fermentation pattern test using
API 50 CHL. The 16S rDNA sequence of strain ET-45
showed 99% identity to those of reference strain of L.
lactis. The bacteriocin exhibited inhibitory activity against
Bacillus cereus, Leuconostoc mesenterides, Leuconostoc
carnosum, Leuconostoc lactis, Leuconostoc mesenteroides
subsp. Cremoris, Lactobacillus plantarum, Lactobacillus
acidophilus, Lactobacillus viridesceus, Pediococcus
dextrinicus, and Enterococcus faceium. Optimal
production of the bacteriocin was at pH 7.5 and 30oC for
18 ~24 h. Sucrose and protease peptone are essential for
bacteriocin production as carbon source and nitrogen
source, respectively. Antibacterial activity of the
bacteriocin was completely disappeared by proteinase K,
which indicates it is proteinous nature. The bacteriocin

was fully stable at 121oC for 60 min. Solvents such as
chloroform, ethanol, acetone, acetonitrile, hexane,
isopropanal did not effect on the activity. The molecular
weight of bacteriocin was estimated to be about 1.3 ~ 2.0
kDa by Tricine-SDS-PAGE. (International Meeting of
the Microbiological Society of Korea : Uljin-Gun,
2010)

Keywords : Bacteriocin, Lactococcus Lactis, Tricine-
SDS-PAGE, Bacillus cereus, Antibacterial

F-12
The sweetpotato IbMYB1 gene as a potential
visible marker for sweetpotato intragenic vector
system

Cha Young Kim2, Young Ock Ahn1, Sun Ha Kim1, Yun-
Hee Kim1, Haeng-Soon Lee1, Andrew S. Catanach3,
Jeanne M.E. Jacobs3, Anthony J. Conner3, and Sang-Soo
Kwak1

1Environmental Biotechnology Research Center, KRIBB
2Bioindustry Research Center, KRIBB,
3New Zealand Institute for Plant & Food Research Ltd,
New Zealand

MYB transcription factors play important roles in
transcriptional regulation of many secondary metabolites
including anthocyanins. We cloned the R2R3-MYB type
IbMYB1 cDNAs from the purple-fleshed sweetpotato
(Ipomoeabatatas L. cv. Sinzami) and investigated the
expression patterns of IbMYB1 gene with IbMYB1a and
IbMYB1b splice variants in leaf and root tissues of various
sweetpotato cultivars by RT-PCR. To set up the intragenic
vector system in sweetpotato, we first evaluated the
utilization of the IbMYB1 gene as a visible selectable marker.
The IbMYB1a was transiently expressed in tobacco leaves
under the control of a constitutive CaMV35S promoter, a
root-specific and sucrose-inducible SPO promoter, and
anoxidative stress-inducible SWPA2 promoter. We also
showed that overexpression of IbMYB1a induced massive
anthocyanin pigmentation in tobacco leaves and upregulated
the transcript levels of the structural genes in anthocyanin
biosynthetic pathway. Furthermore, HPLC analysis revealed
that the expression of IbMYB1a led to production of cyanidin
as a major core molecule of anthocyanidins into bacco leaves.
These results suggest that the IbMYB1 gene can be
applicable to a visible marker for sweetpotato transformation
with intragenic vectors, as well as the production of
anthocyanin as important nutritive value in other plant
species. (Crop Fuctional Genomics 2010 : Jeju, 2010)

Keywords : sweetpotato, IbMYB1, anthocyanin, visible
marker, intragenic vector

Korea Research Institute of Bioscience and Biotechnology 93

Members

Director
Woo Song Lee (wslee@kribb.re.kr)

Principal Researcher 
Mun-Chual Rho (rho-m@kribb.re.kr)

Senior Researcher
Jong Sun Jang (changjs@kribb.re.kr)
Su-Jin Park (sjpark@kribb.re.kr)
Young Bae Ryu (ybryu@kribb.re.kr)

Post-Doc
Eui Sung Kim (sbcadd@kribb.re.kr)
Hyung Jae Jeong (hjeong21@kribb.re.kr)
Seung Woong Lee (swn2000@kribb.re.kr)
Young Min Kim (u9897854@kribb.re.kr)

Researcher
Bora Yun (bryun@kribb.re.kr)
Ha-Hyun Kim (khh1202@kribb.re.kr)
Hyung-Jun Kwon (hjkwon@kribb.re.kr)
Jang Hoon Kim (kjh53@kribb.re.kr)
Jin Ling (jinling@kribb.re.kr)
Jin-A Go (jinako@kribb.re.kr)
Ji-Young Park (loveme@kribb.re.kr)
Ju-Hwan Lim (ssksssks@kribb.re.kr)
Mi Hye Park (pmh0200@kribb.re.kr)
Min Suk Kim (mois1020@kribb.re.kr)
So Young Kim (youngduk@kribb.re.kr)
So-Young Yun (qqpq@kribb.re.kr)
Sun In Jeong (sunin@kribb.re.kr)

F-9
Application of six sigma technique for
improvement of exopolysaccharides productivity

Hee-Jong Yang1,2, Seong-Yoep Jeong1, Nack-Shick Choi1,
Chan-Sun Park1, Keug-Hyun Ahn1, Byung-Dae Yoon1,
Yeon Woo Ryu2, and Min-Soo Kim1,*

1Bioindustrial Process Center, KRIBB
2Department of Molecular Science and Technology, Ajou
University

Six sigma is being used for a tool to minimize defective
product or its ratio implicatively. The methodology is
applied in bio field for the improvement of
exopolysaccharides productivity of Aureobasidium
pullulans. For maximized output, optimization of culture
condition, increased recovery factor, and uniformization of
output are chosen for CTQ. First of all, the result from the
culture to understand current standard showed that output
was 0.381g/L and sigma standard was 2.38 . The level of
sigma and final exopolysaccharides concentration were
fixed as 3.0  and 2.0 g/L, respectively. Through the culture
of A. pullulans, all possibility which affects mass
productivity was analyzed with six sigma. Finally,
optimization of culture medium constituent is selected as a
final proposal on improvement for concentration
improvement by using statistical technique. As a result of
the procedure, output for improvement of
exopolysaccharides is achieved from 0.381 g/L to 1.866
g/L. Through this study as a first attempt in bio process
field, it is expected for the study to be applied not only in
further process but also in various bio fields.
(International Meeting of The Federation of Korean
Microbiological Societies : Seoul, 2010)

Keywords : six sigma, Aureobasidium pullulans,
Exopolysaccharide, optimization, CTQ

F-10
Fibrinogen induced fibrinolytic enzyme from
Bacillus subtilis isolated from Doenjang

Nack-Shick Choi1, Chan-Sun Park1, Moon Chang Kim2,
Hee-Jong Yang1, Seong-Yoep Jeong1, Da-i Jung1, Keug-
Hyun Ahn1, Byung-Dae Yoon1, Yeon Woo Ryu3, and Min-
Soo Kim1,*

1Bioindustry Research Center, KRIBB
2Department of Food Science and Biotechnology,
Kyungnam University 

3Department of Molecular Science and Technology, Ajou
University
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A viruses with no apparent symptoms of disease for
centuries. Considerable circumstantial evidence from
global wildlife surveillance supports that they may
introduce low pathogenic avian influenza A viruses,
including H5 and H7 subtypes, to poultry flocks, which
then mutate to the highly pathogenic form. Here we report
avian influenza A virus surveillance in a wild migratory
bird habitat in South Korea during the 2009-2010 winter
season. Of the total of 350 fecal samples from migratory
waterfowl, 16 samples (4.6%) were positive by virus
isolation using chicken embryos (H1, H5N2, H5N3,
H6N2, H6N5, H6N8, and H11 subtypes). Experimental
infection of the isolates into mice revealed that most of the
viruses inefficiently infected mice. However, surprisingly
the H6N5 isolate productively infected with no evidence
of adaptation and caused illness and lethality in mice. We
are currently performing further genetic and molecular
characterization of the H6N5 mouse-lethal avian influenza
A virus. (International Symposium & Annual Meeting
of The Korean Society for Microbiology and
Biotechnology : Seoul, 2010)

Keywords : influenza A viruses, surveillance, H6N5
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G-1
Anti-tumor effect of human papillomavirus
type 16 E6- and E7-expressing Lactobacillus
Casei

Tae-Young Lee1, Il-Han Lee2, Moon-Hee Sung2,3, and
Haryoung Poo1

1Viral Infectious Disease Research Center, KRIBB
2Bioleaders Corporation, Daejeon
3Department of Bio & Nanochemistry, Kookmin
University

Human papillomavirus (HPV) subtype 16 is known as a
high-risk type to induce the pathogenesis of cervical
carcinomas. HPV E6 and E7 are two major viral
oncogenic proteins that are consistently expressed in HPV
infections and HPV-associated malignancies. Thus HPV16
E6 and E7 have been considered as target proteins of
therapeutic vaccine for cervical cancer. Especially, Given
that local cell-mediated immunity (CMI) against the
human papillomavirus type 16 E6 (HPV16 E6) protein is
important for eradication of HPV16 E6-expressing cancer
cells in the cervical mucosa We express HPV16 E6 or E7
antigen on the surface of Lactobacillus by a novel display
system using ν-PGA synthetase, a surface anchoring
protein originated from Bacillus subtilis, chungkookjang.
Surface expression of HPV16 E6 or E7 antigens was
confirmed by Western blot, flow cytometry, and
immunofluorescence microscopy, and mice were orally
inoculated with the L. casei-PgsA or L. casei-PgsA-E6, L.
casei-PgsA-E7. E6 or E7 specific IgG and IgA production
was observed in E6, E7- expressing L. casei immunized
mice and significant increase of antibody production was
observed after boosting. In order to check cell-mediated
immunity, the lymphoproliferation and IFN-ν ELISPOT
assays were performed. L. casei expressing E6, E7
immunized group showed higher lymphoproliferation and
IFN-  release than L. casei immunized control group. The
antitumor effect of orally administered E6, E7 displayed
on Lactobacillus against E6, E7 expressing tumor was also
checked in C57BL/6 injected with E6, E7 expressing
tumor cell, TC-1. In E6, E7 expressing L. casei immunized
mice group, growth of tumor was reduced and tumor size
was significantly smaller than L. casei immunized mice
group and L. casei expressing E6, E7 immunized mice
also lived longer than control group. (The 26th
International Papillomavirus Conference & Clinical
and Public Health Workshops : Montreal (Canada),
2010)

Keywords : HPV16, E6, E7, mucosal vaccine

G-2
Efficacy study of a gamma-PGA nanoparticle
adjuvant for pandemic influenza vaccine

Sang-Mu Shim1, Jeong-Ki Kim1, Moon-Hee Sung2,3, Yong
Taik Lim4, and Haryoung Poo1

1Viral Infectious Disease Research Center, KRIBB
2Department of Bio and Nanochemistry, Kookmin
University, 

3BioLeaders Corporation, 
4Graduate school of Analytical Science and Technology,
Chungnam National University.

The 2009 H1N1 pandemic virus has caused illness
worldwide. Such a global outbreak of influenza
emphasizes the need for vaccine strategies, including the
development of efficient adjuvants. It is known that
conventional adjuvants used in human are able to induce
effective humoral responses, but have little capacity to
stimulate cellular immune responses. However, it has been
recently reported that cellular immune responses are
important for protection against many infectious
pathogens. In this study, we examined the adjuvant
efficacy of gamma-PGA (g-PGA) nanoparticles (NPs) for
pandemic influenza vaccine. The biodegradable g-PGA
NPs were able to induce effective humoral and cellular
immune responses, including in vivo dendritic cell
maturation and antigen- specific cytotoxic T lymphocyte
activation. Moreover, in mouse model, the 2009 H1N1
pandemic influenza vaccination with the g-PGA NPs
adjuvant elicited a very high hemagglutination inhibition
(HI) antibody response and efficient protection against
virus challenge. These results suggest that the g-PGA NPs
may be a promising candidate as an influenza vaccine
adjuvant. 

Keywords : g-PGA, nanoparticle, adjuvant, H1N1 
pandemic influenza

G-3
Surveillance of avian influenza A viruses in a wild
migratory bird habitat in Korea during the 2009-
2010 winter season

Jeong-Hyun Nam1, Eun-Ha Kim1, Sun-Woo Yoon1, Young-
Geun Ko1, Sang-Mu Shim1, Jeong-Ki Kim1, and Haryoung Poo1

1Viral Infectious Disease Research Center, KRIBB

Migratory waterfowl of the world are considered the
natural reservoir of avian influenza A viruses because all
known subtypes of influenza A viruses have been isolated
from the hosts. They have probably carried avian influenza

Viral Infectious Disease Research Center
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T1 relaxation time in animal model of PD compared with
control group.  We examined 42 consecutive patients who
was clinically diagnosed with PD and 31 age-matched
healthy volunteers.  We also produced animal model of
PD in adult male C57BL/6 mice with methyl-4-phenyl-
1,2,3,6-tetrahydropyridine.  MRI was performed on 3T
scanner and T1 relaxation time of SNc was measured in a
blinded manner, both in clinical images from human and
animal moderl of PD.  T1 relaxation time of SNc was
higher at the PD than the control group in human
(Parkinson group: 1040.00 ± 51.25, Control group:
960.38±52.24, p=0.0001, p=0.0001 independent t-test,
two-tailed). T1 relaxation time of SNc was higher at the
PD than the control group in mice (Parkinson group:
985.33 ± 60.93, Control group: 949.24 ± 44.83, p=0.011
independent t-test, two-tailed). The results of our study
reflected that dopamine neurons containing neuron-
melanin selectively degenerate in Parkinson's disease.
Assessment of motor network with relaxometry provides
useful information in movement disorders.

Keywords : Parkinson disease, MRI, dopamine, relaxometry

H-4
Characteristic expression profile of acute
coronary syndromes reveals early diagnostic
molecular signature of ST-segment-elevation
myocardial infarction in human peripheral
blood

Hun-Jun Park1, Ji Heon Noh2, Jung Woo Eun2, Kwang
Hwa Jung2, Jeong Kyu Kim2, Hyun Jin Bae2, Hongjian
Xie2, Won Sang Park2, Ki Bae Seung1, Jung Young Lee2,
and Suk Woo Nam2

1Department of Cardiology, College of Medicine, The
Catholic University

2Department of Pathology, Microdissection Genomics
Research Center, College of Medicine, The Catholic
University

Myocardial infarction (MI), a type of acute coronary
syndromes (ACSs), is nowadays the most serious coronary
artery disease (CAD), which can lead to heart failure or
death in adults. To test whether transcriptional profiling is
applicable to diagnosis of MI, we profiled two sets of
whole blood RNA expressions by using microarray. For
the first set, 26 ACS patients were divided into three
categories of the disease, acute ST-segment-elevation
myocardial infarction (STEMI, n=7), non-ST-segment-
elevation myocardial infarction (NSTEMI, n=10) and
unstable angina (UA, n=9). Seven individuals with normal
coronary artery served as a control group (Normal, n=7).

We found that patients with STEMI had distinguishable
expression pattern compared to normal controls. For
another set of analysis, We investigated the expression
profiles of the patients diagnosed with STEMI (n=7),
recovered by surgical operation (stent insertion, n=7), and
compared their mRNA profiles with those of healthy
control subjects (n=10). We observed that STEMI patients
were discriminated from both recovered and healthy
subjects. By combined analysis of these two sets of
analysis, we identified the 191 outlier genes between
STEMI and normal control subjects. Among them,  many
genes were previously reported or suspected as STEMI-
related genes. For example, we observed that IL18R1 (6.2-
fold), MMP9 (8.9-fold), IL1R2 (4.7-fold), IL18RAP (2.7-
fold), IRAK3 (3.3-fold) and PHACTR1 (3.6-fold) were
strongly upregulated in STEMI compared with normal
subjects (P<0.001). These genetic elements of STEMI
were also classified according to their cellular functional
pathways. In conclusion, we found that  the whole blood
transcriptome could provide a novel window to predict the
risk of various cardiovascular diseases as well as to
determine the occurrence of acute coronary events.

Keywords : acute coronary syndrome, ST segment
elevation myocardial infarction, whole blood
transcriptomic analysis

H-5
C-reactive protein induces p53-mediated cell
cycle arrest in H9c2 cardiac myocyte

Beom Seob Lee2, Ji Won Choi2, Kyung-Hye Lee2, Jaewon
Oh1, Ji Hyung Chung2, and Seok-Min Kang1

1Cardiology Division, Yonsei University College of
Medicine

2Cardiovascular Research Institute, Severance
Cadiovascular Center

C-reactive protein (CRP) is one of the most important
biomarker for cardiovascular diseases. Recent studies
show that CRP regulates cell survival, differentiation, and
hypoxia-induced apoptosis. However, there is no direct
evidence whether CRP controls cell cycle. Therefore, we
investigated that CRP would regulate cell cycle
progression in cardiac myocyte. Human purified CRP was
dialyzed in PBS severally and incubated on rat embryonic
cardiac myocyte H9c2 cells (0.1 to 50 ug/ml) from 24h to
72h. Cell viability measured by MTT and caspase-3
activity assay, and flow cytometry analysis were
performed to interpret cell cycle regulation. Immunoblot
analysis was observed with antibodies against phospho-
p53, p21, Cdk2, 4, 6, cyclin A, B1, D1 and cyclin E.

H-1
A new pH-sensitive polymer based on
imidazole modified polypeptide block
copolymers for acidic targeting nanovehicles

Ji Hoon Kim1,Young Taik Oh2, Jeong Min Yun1,Kyung
Soo Lee1,Ga Young Park1, and Kyung Taek Oh1

1College of Pharmacy, Chung-Ang University
2Department of Diagnostic Radiology and Research
Institute of Radiological Science, Yonsei University
College of Medicine

We developed a new pH sensitive polymer constituted of
imidazole (Im) grafted poly(aspartic acid) (P(Asp)) and
poly(ethylene glycol) (PEG) [P(Im-g-Asp)-b-PEG)] for nano-
sized drug delivery systems targeting acidic pH
environments. The prepared P(Im-g-Asp)-b-PEG) (7K-2K)
showed 60% substitution of carboxyl groups of P(Asp)-PEG
with imidazole groups (pI 6.5) and a great buffer capacity
with a broad buffer zone in the potentiometric titration curve.
Especially, the polymers were soluble in volatile solvent
(ethanol), allowing them to form polymeric micelles by
bottom-flask method. The hydrophobicity of the prepared
P(Asp-g-Im)-PEG polymer was found to be dependent on
pH, and It formed stable nano structures with a particlesize of
140nm and a CMC of 3.2mg/ml at pH 7.4. At pH 6.5
micelles were destabilized, as indicated by an increase in
CMC, particle size, and zeta potential due the formation of
imidazolium ions. This suggested that the micelle can form a
stable system in the bloodstream (pH 7.4) and trigger the
destabilization in the area of acidic environment such as
tumors (less than pH 7.0), rheumatic joints pH (6.0), and
endosomal pH (<6.5). We believe that these nanosized
systems based on P(Asp-g-Im)-PEG should be viewed
aspotential delivery systems for cancer chemotherapy and for
the treatment of rheumatoid arthritis. (Proceedings of the
Fall International Convention of The Pharmaceutical
Society of Korea : Cheongju, 2010)

Keywords : pH sensitive, micelle destabilization,
nanocarrier, polyelectrolytes, poly(aspartic
acid-graft-imidazole)

H-2
Altered mitochondrial function in type 2
granular corneal dystrophy 

Tae-im Kim, Hanna Kim, Seung-Il Choi, Bong-Yoon
Kim, and Eung Kweon Kim

The Corneal Dystrophy Research Institute, and
Department of Ophthalmology, Yonsei University College
of Medicine

Type 2 granular corneal dystrophy (GCD2) is caused by
point mutation R124H in the β-transforming growth
factor-induced gene and characterized by age-dependent
progression of corneal deposits. Mitochondrial
morphology in heterozygous GCD2 and normal corneal
tissues was evaluated by electron microscopy. Primary
corneal fibroblasts of homozygous and normal corneas
were cultured to passage 4 or 8. Cells were evaluated by
electron microscopy, mitotracker and cytochrome C
staining, JC-1 assay, MTS and CCK-8 measurement, and
western blots for expression of complex I-V and proteins
involved in mitochondrial function (PGC-1α, ANT-1,
VDAC, AKT, and mTOR). Keratocytes of normal corneal
tissue have a narrow shape and the details of their
intracellular organelles are difficult to distinguish.
Keratocytes of heterozygous GCD2 tissues displayed
many degenerative mitochondria. Wildtype cultured
fibroblasts had small, healthy mitochondria, whereas
homozygous cells had elongated, swollen mitochondria.
Mitotracker and cytochrome C staining indicated
increased mitochondrial activity in mutated cells at early
passages, but decreased activity at later passages.
Decreases in depolarized mitochondria, cellular
proliferation, and complex I-V expression were observed
in late passage mutant fibroblasts. PGC-1α, ANT-1 p-
AKT, and p-mTOR expression showed a passage-
dependent decrease in all cells. Mitochondrial morphology
and function were altered in mutated GCD2 keratocytes,
particularly in older cells. The alteration of mitochondrial
function is critical for understanding the pathogenesis of
GCD2.

Keywords : GCD2, mitochondria, homozygotes,  complex,
mTOR

H-3
Assessment of motor network : measurement
of T1 relaxation time of substantia nigra in
human and animal model of Parkinson disease

Eun Soo Kim, Seung-Koo Lee, Jinna Kim, Hyun Seok Choi

Department of Radiology, Yonsei University College of
Medicine

Neuromelanin, a black pigment produced during
catecholamine synthesis, has paramagnetic T1-shortening
effects and exists at dopamine neurons of pars compacta of
substantia nigra (SNc). In Parkinson disease,
neuromelanin is diminished, suggesting neuronal
degeneration.  This study is to reveal the T1 relaxation
time of SNc at healthy volunteers and to compare with that
of PD under the theory of decrease of T1 shortening effect,
due to neuromelanin at SNc, and  to show the difference of
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The influence of aberrant L1 cell adhesion
molecule on the tumor progression in breast
and advanced thyroid cancer

Koon Soon Kim1, Zhelong Liang2, Jeong-Ki Min3, Min Hee
Lee4, Minho Shong4, Young Suk Jo4, and Jin Man Kim2

1Department of Internal Medicine, Chungnam National
University Hospital

2Department of Pathology, Chungnam National University
School of Medicine

3Therapeutic Antibody Research Center, KRIBB
4Research Center for Endocrinology and Metabolism,
Division  of Endocrinology, Department of Internal
Medicine, Chungnam National University School of
Medicine

The aberrant expression of L1 cell adhesion molecule (L1)
in several cancers has recently been reported and it's
expression is linked to tumor invasion and metastasis.
Previously, we verified that positive L1 expression is
observed in the invasive front of breast and advanced
thyroid cancers. In addition, multivariate analyses showed
that a L1 expression could increase the risk of axillary
lymph node metastasis (OR: 2.79, 95% confidence
interval: 1.08-7.18, P=0.034), suggesting that L1 might be
a prognostic predictor for breast cancer patients. However,
its biological role in both types of cancers is still
undiscovered. Here, we approved that L1 has an important
function in cell growth, migration and invasiveness of
anaplastic thyroid cancer cells (ATC). To evaluate the
biological role of L1 in tumor progression, stable knock-
down of L1 in ATC cell lines, FRO and 8505c cells and
ATC xenograft nude mice model were established. Stable
deletion of L1 lead to profound decrease in proliferation,
migration and invasion of ATC cells and suppression of
L1 significantly reduced tumor growth in ATC xenograft
nude mice model. Taken together, this all suggests that L1
may have a key role in the pathogenesis of tumor
progression in breast and thyroid cancers. Diagnostic and
therapeutic application of L1 to these cancers should be
investigated.

Keywords : L1 cell adhesion molecule (L1), breast cancer,
thyroid cancer
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Western-style diets induce macrophage
infiltration and contribute to colitis-associated
carcinogenesis

In-Wha Kim3,4, Seung-Jae Myung1,3,4, Mi Young Do1, Yeon-
Mi Ryu3,4, Mi Jung Kim2, Eun-Ju Do, Sehan Park1, Soon Man
Yoon1,4, Byong Duk Ye1,4, Jeong-Sik Byeon1,4, Suk-Kyun
Yang1,4, and Jin-Ho Kim1,4

1Division of Gastroenterology, Department of Internal
Medicine 

2Department of Pathology, University of Ulsan College of
Medicine

3Asan Institute for Life Sciences, Asan Medical Center 
4Asan Digestive Disease Research Institute, University of
Ulsan College of Medicine

A Western-style diet (WD) is known to play an important
role in inflammatory bowel disease and colon
carcinogenesis. The purpose of this study was to
understand the role of macrophages in WD-induced colitis
associated with carcinogenesis. Male BALB/c mice were
fed a WD or a control diet (CD) for 4 weeks and exposed
to azoxymethane (AOM) followed by 2% dextran sulfate
sodium (DSS) for 7 days. The WD increased susceptibility
to DSS-induced inflammation and accelerated the
infiltration of macrophages. The incidence and multiplicity
of colon tumors were higher in mice fed the WD than in
those fed the CD (P < 0.05). Levels of
prostaglandinendoperoxide synthase (PTGS) 2 and
prostaglandin (PG) E2 in the colon were higher after
treatment with AOM and DSS in mice fed the WD than in
those fed the CD. In addition, WD consumption increased
the DNA binding activity of nuclear factor-kappaB and the
serum concentration of tumor necrosis factor (TNF)-a.
Mice fed the WD had higher numbers of F4/80-positive
cells surrounding cancer cells compared with mice fed the
CD. These cells expressed PTGS2, TNF-a and b-catenin,
which are up-regulated by the WD. We also found that the
WD increased unphosphorylated b-catenin accumulation
in the cytoplasm and nucleus of colon cancer cells. A WD
increases the susceptibility to DSS-induced inflammation
and accelerates the infiltration of macrophages. In turn,
this resulted in the development and progression of colon
cancer. (Digestive Disease Week 2010 : Louisiana
(USA), 2010)

Keywords : colitis, macrophages, neoplasms, prostaglandin-
endoperoxide synthase 2, western-style diet
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Inhibitors assay for DNA-PK kinase, ERK, AKT, JNK
activity was performed. CRP (50 ug/ml) suppressed H9c2
cell cycle progression, whereas there was no evidence of
apoptosis. CRP-treated H9c2 cells displayed increased cell
cycle arrest in G1 phase. In addition, CRP increased p53
phosphorylation and p21, while CRP reduced the Cdk 2, 4,
6. Furthermore, CRP markedly increased ERK activity,
and CRP-induced activation of p53 were reversed by a
potent ERK inhibitor significantly. Pre-treatment of
Pifithrin-alpha a potent inhibitor of p53, and ERK
inhibitor restored CRP-induced Cdk4 and Cdk6
repression, leading to G1 phase arrest. H9c2 cells highly
expressed Fc gamma RIIIa as a receptor to CRP rather
than Fc gamma RI or Fc gamma RII. Silencing of Fc
gamma RIIIa suppressed CRP-mediated p53 and p21
activation.  These results suggest that activation of ERK
and p53 is involved in CRP-mediated H9c2 cell G1 cycle
arrest by binding its receptor, Fc gamma RIIIa. This
present work implicates a novel effect of CRP on cardiac
myocyte survival in various cardiovascular diseases. (The
54th Annual Meeting of the Korean Circulation Society :
Seoul, 2010)

Keywords : CRP, Cell cycle arrest, H9c2 cell

H-6
Proteome analysis for searching key marker
associated with psoriasis vulgaris 

Joohyun Ryu2, Byoung Chul Park2, and Jae-We Cho1

1Department of dermatology, School of medicine,
Keimyung University

2Medical Proteomics Research Center, KRIBB

The skin is permanently exposed to physical, chemical,
and biological aggression by the environment. In addition,
acute and chronic inflammatory events taking place in the
skin are accompanied by abnormal release of pro-
oxidative mediators. Psoriasis is characterized by
epidermal proliferation combined with an inflammatory
response responsible for the chronic nature of the lesions.
Thus it is important to study the pro-oxidative mediators,
in terms of redox imbalance in lesional skin of psoriasis.
In this study we analyzed the proteome from non-lesional
and lesion skin of psoriasis using proteomics. Our data
showed that the proteins playing roles in redox system
were increased in lesional skin compared to non-lesional
skin; glutathione S-transferase P (GSTP), peroxiredoxin-2
(PRDX2). Furthermore the expressions GSTP and PRDX2
were increased in psoriatic lesional skin by
immunohistochemistry. We have tried to gene cloning of
GSTP and PRDX2 for functional study of these proteins.
In conclusion the redox system play roles in pathogenesis
in psoriasis, and we have tried to study the functional roles

of these proteins in psoriasis and animal models.

Keywords : psoriasis, proteomics, redox system
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Sentinel node detection with fluorescent
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doped silica nanoparticle
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Purpose: The aim of this study is to develop a noninvasive
optical imaging system for sentinel lymph node (SLN)
detection using near infrared (NIR) fluorescent dye doped
silica nanoparticles in living mouse model. Materials and
methods: We developed 45 nm sized nanoparticles
containing NIR fluorescent dye and CoFe2O4
(abbrev.MNP-SiO2(NIR797)). TEM images of MNP-
SiO2(NIR797) were obtained using a JEOL at 100keV.
A549 cells were incubated with MNP-SiO2(NIR797) at
0.2 mg/mL in culture medium for 24 hours. After
incubation, cells were fixed and stained with DAPI. The
MNP-SiO2(NIR797) were injected subcutaneously into
the rectum in BALB/c nude mice. Whole-body images
were obtained using an in vivo optical imaging system. To
confirm SLN mapping with MNP-SiO2(NIR797), we
obtained fluorescence microscopy images and
histopathology images of LN tissues 1 hour after injection.
Results: The size distributions of MNP-SiO2(NIR797)are
45 ± 5.9 nm which is measured by DLS. The cellular
uptake of MNP-SiO2(NIR797) were observed by
fluorescence. In in vivo optical imaging system,
fluorescent signals were observed from the lymph nodes
draining rectum in living mice. Fluorescent signals were
also observed ex vivo after dissecting the lymph node, and
also observed in the microscopy images of sectioned LN
tissue. Conclusion: We demonstrated that MNP-
SiO2(NIR797) nanoparticles can be used to define sentinel
nodes in mice following rectum injection. (2010 Dasan
Conference : Jeju, 2010)
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Nowadays, nanotechnology is considered to have some
dramatic advantages on the biomedicine application.
Especially, the nano-sized polymeric nanoparticles are
utilized as intelligent carriers for pharmaceutical delivery
system and controlled release, such as imaging agents and
drugs for diagnosis and therapy of biological systems. In
general, these pharmaceutical carriers are expected to be
biodegradable, easy and cheap to prepare, to have a small
particle size, to be stable and prolong circulation time in
the aqueous environment, and most importantly, to have
specially targeting to the required location in the body.
The employment of the polymeric carriers could be
capable of avoiding interaction with cells of
reticuloendothelial system (RES). Therefore, these
macromolecular carriers would transmit imaging agents or
drugs and accumulate into pathological areas, such as solid
tumors and cancer sites, via enhanced permeability and
retention (EPR) effect. The phenomenon, the EPR effect,
is now recognized as thecharacteristic of the pathological
vasculature, unlike the vessels of normal tissues, with
enhanced leakiness, which allows macromolecules or
nanoparticles to extravasate and accumulate in an
interstitial tumor space. At the same time, such
accumulation is additionally promoted in tumor areas by
the virtual lack of a lymphatic system, responsible for the
drainage of nanoparticles from normal tissues. It is also
found that the pore size in the endothelial lining of the
blood vessels in most peripheral human tumors ranges
from 200 nm to 600 nm in diameter and the EPR effect
would allow nanoparticles for passive targeting to tumor
tissues based on the cutoff size of the leaky vasculature.
Moreover, the extracellular pH (pHe) of normal tissues
and blood are usually kept constant values at pH 7.4 and
their intracellular pH (pHi) at 7.2. However, the pH in the
most tumors is reversed (pHi  pHe), particularly, the mean
pHe value of various solid tumors is below 7.0 with a
range between 5.7 and 7.8. That is, low pHe benefits
tumor cells because it promotes invasiveness, whereas a
high intracellular pH (pHi) gives them a competitive
advantage over normal cells for growth. The primary
reason for lower tumor pH is the high rate of glycolysis,
which can produce lactic or any other acid without enough
hydrogen ions in cancer cells, both in aerobic and
anaerobic conditions. Therefore, the low pH in the tumor
extracellular area or other pathologic tissues is becoming a
significantly stimuli-responsive environment for targeting.
As a result, the pH-responsive polymeric micelles can
carry and control the release of the hydrophobic agents in
the tumoral sites due to EPR effects and the low pH value
of surroundingenvironments for diagnosis and therapy of
the pathological areas. For imaging and diagnosis of
pathological area (such as cancer), we employed pH-
responsive polymeric micelles to encapsulate and deliver
imaging agents by pH-tuning solubility of one block
component. Because of increased glycolysis in anaerobic
conditions, the pathologic tissue produces lactic or any
other acid, leading to an acidic microenvironment.

Therefore, we envisioned that a facile pH-responsive
PEG-poly(β-amino ester) could be employed to
encapsulate iron oxide nanoparticles well at the
physiological pH (about 7.4) for long-term blood
circulation. However, the pH-responsive polymeric
carriers can be dissolved in the acidic condition and
release iron oxide nanoparticles in the acidic pathological
tissue (e.g. cancer). As a result, we can achieve the goal
that the acidic pathological tissue was imaged and
diagnosed using this pH-responsive imaging agent.
Meantime, another confused problem is where the
polymer goes after dissolved and releasing iron oxide
nanoparticles. To trace the final destiny of polymer, we
conjugated one red fluorescent dye with the pH-responsive
polymer. With the aid of optical imaging, we can "see"
polymer even after dissolved in the acidic biological
environment. Besides, the pH-responsive PEG-poly(β-
amino ester) includes piperidine and imidazole rings in the
PAE block component. Here, anionic protein human
serum albumin can form complex with poly(β-amino
ester) at a nanosize level, protected by PEG as a shell.
Then a brief and efficient approach was advanced for pH-
tuning cationic-charged polymer/protein complex for
enhanced targeting pathological area. To assess the ability
of this pH sensitive polymer as an intelligent vehicle for
highly efficient protein delivery to acidic tissues, we
utilize a disease rat model of cerebral ischemia that
produces acidic tissue due to its pathologic condition. The
rat was intravenously injected with the Cy5.5-labled
albumin-encapsulated polymeric micelle solution. We
found gradual enhanced fluorescence signals in the brain
ischemic area, indicating that the protein-encapsulated
polymer may be effective for targeting the acidic
environment and diagnostic imaging of pathologic tissue.
(Advanced Polymeric Materials and Technology
Symposium(APMT 2010) : Jeju, 2010)

Keywords : degradable, pH responsive, polymeric
micelle, diagnostic imaging, protein delivery

H-13
Development and evaluation of CD4+ T
lymphocyte separation using functionalized
silicon nanowires (SiNWs)

D. J. Kim1, S. T. Kim2, D. W. Seo1, T. H. Kim1, S. Y.
Lee1, J. H. Hyung1, K. M. Lee2, and S. K. Lee1*

1Department of Semiconductor Science and Technology,
SPRC, Chonbuk National University

2Department of Biochemistry, College of Medicine, Korea
University

Silicon nanowires (SiNWs) offer promising inorganic
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H-10
Addressable micropatterning of multiple
proteins and cells with an aqueous-processible
photoresist

Jong-Cheol Choi1, Kwang Hoon Song1, a Miju Kim2, b
Hong-Ryul Jung2, Joshua S. Katz3, Min-Gon Kim4, and
Junsang Doh1,2

1Department of Mechanical Engineering, POSTECH
2School of Interdisciplinary Bioscience and Bioengineering,
POSTECH

3Department of Bioengineering, University of Pennsylvania
4Biomonitoring Research Center, KRIBB

Micro-patterned surfaces composed of multiple proteins
and cells are useful for many applications including
protein chips and cell signaling studies. Various
approaches have been developed for the micro-patterning
of multiple proteins and cells. However, precise
registration of each protein/cell pattern has been
challenging due to difficulties in the alignment of patterns
and non-specific binding of proteins and cells to the
background region. We report a novel method for the
micropatterning of multiple proteins and cells with
micron-scale precision. Microscope projection
photolithography based on a new protein-friendly
photoresist, poly(2,2-dimethoxy nitrobenzyl methacrylate-
r-methyl methacrylate-r-poly(ethylene glycol)
methacrylate) (PDMP), was used for the fabrication of
multicomponent protein/cell arrays. Microscope projection
lithography allows precise registration between multiple
patterns as well as facile fabrication of micro-scale
features by rapid prototyping. Thin films of PDMP
became soluble in near-neutral physiological buffer
solutions upon UV exposure, and exhibited excellent
resistance to protein adsorption and cell adhesion. By
harnessing advantages in microscope projection
photolithography and properties of PDMP thin films, we
could successfully fabricate protein arrays composed of
multiple proteins. Furthermore, we could extend this
method for the patterning of two different types of
immune cells for the potential study of immune cell
interactions. This technique will in general be useful for
protein chip fabrication and cell-cell communication
study. (Biomedical Engineering Society 2010 Annual
Meeting : Austin (USA), 2010)

Keywords : multiple protein micro-patterning, multiple
cell patterning, photoresponsive polymer,
microscope projection photolithography

H-11
An electrodynamic preconcentrator-integrated
thermoelectric biosensor chip for continuous
monitoring

Yong-Hwan Choi, Dong-Hyun Kang, Seung-Il Yoon, Min-
gu Kim and Yong-Jun Kim

School of Mechanical Engineering, Yonsei University

This paper proposes an integrated biosensor chip for
continuous biochemical monitoring. It is composed of a
preconcentrator and a thermoelectric biosensor. In the
preconcentrator, the injected biochemical sample is
electrodynamically concentrated. Then, in the sensor, the
reaction heat from biochemical process is detected by
thermoelectric effect with a split-flow microchannel for
self-compensation of thermal noise. The performance of
the integrated biochip was evaluated with the 10 m-
diameter polystyrene(PS) particles in PBS solution were at
various flow rates and applied AC voltages of 0 to 16Vpp
at 3MHz. In the experimental result, approximately 95.8%
of concentration efficiency was achieved at the voltage
over 16Vpp and at a flow rate below 100µl/h. The
performance of the following thermoelectric biosensor is
characterized by measuring reaction heat of biotin-
streptavidin interaction. The preconcentrated streptavidin-
coated PS particles flow into the reaction chamber and
react with titrated biotin. At the flow rate of 100µl/h, the
measured output voltage of the biosensor was 288.2µV
without preconcentration. However, at the same given
sample, 812.3µV of the output voltage was achieved with
the 16Vpp-applied preconcentration. According to these
results, the proposed completely label-free biomolecular
preconcentration and detection technique can be applied in
continuous biochemical applications. (The 24th IEEE
Conference on Micro Electro Mechanical Systems
(MEMS 2011) : Cancun (Mexico), 2011)

Keywords : thermoelectric, dielectrophoresis,
preconcentration, integrated microfluidics

H-12
Biodegradable and pH-responsive polymeric
micelle as intelligent vehicle for diagnostic
imaging and protein delivery applications

Guang Hui Gao1, Seong Woo Kang1, Jung Hee Lee2, and
Doo Sung Lee1*

1Department of Polymer Science and Engineering,
Sungkyunkwan University

2Department of Radiology, Samsung Medical Center,
Sungkyunkwan University School of Medicine
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1Department of Chemical and biomolcular engineering,
KAIST

2BioNanotechnology Research Center, KRIBB

A biocompatible and endosome escapable magnetic
micelles which consist of the histidine conjugated
poly(amino acid)s shell and aggregated iron oxide
nanopartilces core were prepared for the diagnosis and
therapy of cancer. Endosomolytic synthetic poly(amino
acid) (PHEA-g-C18-His) which has buffering capacity at
physiological and endosomal pH was synthesized from
conjugation of histidine to octadecyl grafted poly(2-
hydroxytehylaspartamide) (PHEA-g-C18) for intracellular
delivery. And 6nm sized iron oxide nanoparticles wer
eencapsulated within the PHEA-g-C18-His micelles fo
rnegative contrast enhancement on T2 weighted MR
imaging. Anticancer drug, doxorubicin(DOX), was also
encapsulated within the magnetic micelles by solvent
diffusion method for cancer therapy. The size, zeta
potential of magnetic micelles increased at pH 5.0 due to
the swelling of magnetic micelles induced by the
electrostatic repulsion of ionized histidine on the surface.
The histidine conjugated magnetic micelles demonstrated
high T2 relaxivity coefficients (r2values) and remarkable
MR sensitivity for HeLa cell. Furthermore, histidine
conjugated magnetic micelles shows the faster release of
DOX and higher efficacy than histidinen on-conjuagated
magnetic micelles which is attributed to the endosomolyti
cability of conjugated histidine moeity.

Keywords : endosomolytic synthetic polymer, poly(amino
acid)s, iron oxide nanoparticles, MRI contrast
agent, cancer therapy

H-17
Fabrication of nanostructured multi-catalyst
system entrapping Fe3O4 magnetic
nanoparticles and oxidases for colorimetric
biosensing

Moon Il Kim1, Jongmin Shim2, Min-Ah Woo1, Jinwoo
Lee2, and Hyun Gyu Park1

1Department of Chemical and Biomolecular Engineering,
KAIST

2Department of Chemical Engineering, POSTECH

A nanostructured multi-catalyst system consisting of Fe3O4

magnetic nanoparticles (MNPs) as peroxidase mimetics and
an oxidative enzyme entrapped in large pore sized
mesoporous silica has been developed for convenient
colorimetric detection of biologically important target
molecules. The construction of the system begins with the
incorporation of MNPs on the walls of mesocellular pores of
silica by impregnating Fe(NO3)3·9H2O followed by

immobilization of oxidative enzyme. Glutaraldehyde
crosslinking was subsequently employed in order to prevent
enzyme leaching from the pores which led to over 20 wt%
loading of the enzyme. The oxidase in the system generates
H2O2 through its catalytic action for target molecule and
subsequently activates MNPs to convert selected substrates
into colored products. Using this strategy, two different
biosensing systems were constructed employing glucose
oxidase and cholesterol oxidase and their analytical
capabilities were successfully verified by colorimetrically
detecting the corresponding target molecules with excellent
selectivity, sensitivity, reusability, and stability. Future
applications of this technology would range from biosensors
to multi-catalyst reactors. (BIT' 3rd World Congress of
Industrial Biotechnology : Dalian (China), 2010)

Keywords : multi-catalyst, biosensor, mesoporous
material, magnetic nanoparticle, peroxidase
mimetic

H-18
HER2/neu antibody conjugated poly(amino
acid)-coated iron oxide nanoparticles for breast
cancer MR imaging

Hee-Man Yang, Chan Woo Park, Min-Ah Woo, Moon Il
Kim, Yeong Min Jo, Hyun Gyu Park, and Jong-Duk Kim

Department of Chemical and Biomolcular Engineering,
KAIST

Superparamagnetic iron oxide nanoparticles are widely
used as nanoprobes for magnetic resonance imaging
(MRI). Water soluble iron oxide nanoparticles were
synthesized by coating iron oxide nanoparticles with a
hydrophilic, biocompatible, biodegradable poly(amino
acid) derivative, poly(2-hydroxyethyl aspartamide) graft
copolymer for negative contrast enhancement on T2

weighted MRI. HER2/neu antibodies were conjugated on
the surface of poly(amino acid) coated iron oxide
nanoparticles for the detection of breast cancer. The
antibody-grafted iron oxide nanoparticles(PAION-Ab)
were about 31.1 nm in diameter. The T2relaxivity of
PAION-Ab was 246 L•mmol-1•sec-1 greater thant hat of
the commercial product such as Feridex. PAION-Ab
showed low cytotoxicity even at relatively high
concentrations. Furthermore, Prussian blue staining and in
vitro MRI study with SKBR3, breast cancer cells over
expressing HER2/neu receptors indicated that PAION-Ab
exhibited

Keywords : poly(2-hydroxyethyl aspartamide), MRI
contrast agent, iron oxide nanoparticles,
Her2/neu targeting

nanostructures for biomedical application. Here, we report
the development of a novel SiNW array designed for
isolating primary CD4+ T lymphocytes from the
heterogeneous mixture of cell populations. Our system
employed the specific high-affinity binding features of
streptavidin (STR)-functionalized SiNW with
biotinlabeled CD4+ T lymphocytes. Fabricated SiNW
arrays easily separated the CD4+ T lymphocytes from the
mouse whole splenocytes with over  88% purity and
demonstrated tight attachment to CD4+ T lymphocytes by
scanning electron microscopy. Thus, our STR-SiNW
arrays provide a potential tool for specific cell separation
and further present a possibility to be applied to the other
area of biomedical applications.

Keywords : silicon nanowire, streptavidin, CD4+ T
lymphocyte, cell separation

H-14
Development of nanoplasmonics based
biosensor for the real time, label-free detection
of synaptic network activity

Young-Jae Oh, Sang-Gil Park, Min-Hee Kang, and Ki-
Hun Jeong

Department of Bio and Brain Engineering, KAIST

The goal of this research project is label free, real time
optical measurements of synaptic network activities for the
neuroscience and biomedical researches. Especially,
optical sensing on metal nanostructures based
nanoplasmonics can greatly increase the detection
sensitivity and resolution. This novel sensing technique is
expected to perform biochemical synaptic activity analysis
and overcome disadvantages of labeling processes. The
goals of this year are plasmonic design and fabrication of
the metal nanopatterns for nanoplasmonic substrates, and
employment of the substrates in fluidic devices.
Specifically, nanoplasmonic substrates can be developed
by the formation of metal nanostructures through colloidal
lithography and other nanofabrication techniques,
followed by conventional photolithography process based
hierarchical patterning of nanostructures. Neurochemicals
can be detected by using these nanoplasmonic substrates.
We have demonstrated neurochemical detection researches
using surface enhance Raman scattering(SERS) thorough
following ways: (1) silver film over nanospheres made by
angle deposition; (2) nanopillar arrays made by annealed
metal masks; (3) metal nanoisland array made by
nanostamp and metal dewetting. Also, nanoplasmonic
substrates have been utilized in fluidic devices as follows:
(1) using nanofluidic channels for improve SERS signals
for small molecule(neurotransmitter) detection; (2) using

nanochannels for Beta-Amyloid denaturation and
detection; (3) using hierarchically patterned nanopillar
arrays for microfluidic biosensing devices. In 2010, one
paper have been accepted (Young-Jae Oh et al, small
2010), and we have presented five posters. (BIOCHIP
Conference (Spring) : Seoul, 2010)

Keywords : synaptic network activity, neurotransmitter,
nanofabrication, surface plasmon localized
surface plasmon resonance(LSPR), surface-
enhanced raman scattering (SERS)

H-15
Effective control parameters for thin film
buckling on elastomeric substrates

Seong-Min Ahn and Chang-Hyun Jang

Oriental College of Bionano Technology, Kyungwon
University

In this study, we report a simple and versatile technique
for generating highly controllable sinusoidal
nanostructures on the surface of PDMS. The sinusoidal
features were generated by oxidizing PDMS slabs with
oxygen plasma, then stretching them by wrapping around
a cylinderical surface, and finally allowing them to relax.
We demonstrated that there were direct connections
between the dimensions of the buckling waves and the
fabrication conditions. The effects of different parameters
such as oxidation time, diameter of cylinder, stretching
time, PDMS slab thickness, and stretching temperature
were investigated. The results presented here might
provide useful tools for the integration of stretchable
electronics and health monitoring devices. We also believe
that the versatility of this technology will be useful in
fundamental studies such as examining the interaction
between cells and artificial materials. (International
Conference on Nanoscience and Nanotechnology :
Sydney (Australia), 2010)

Keywords : buckling pattern, poly-(dimethylsiloxane),
oxygen plasma, wavelength, amplitude

H-16
Endosome escapable poly(amino acid)s coated
iron oxide nanoparticles for cancer diagnosis
and therapy

Hee-Man Yang1, HyunJinLee1, Sujin Lim2, Chan Woo
Park1, Bong Hyun Jung2, and Jong-Duk Kim1*
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nanoparticle and T2 image and demonstration of
nanoparticle surface area correlation to T1 image. Two
main challenges, however, still remain for nanoparticle-
based contrast agents. While far more metal atoms can be
specifically intraduced to cancer tissue witicsmall amount
of targeting agents via nanoparticle approach, the obtained
T1-weighted image per metal ions is much poorer than
ion-based contrast agent. While superparamagnetic
nanoparticles can provide excellent T2 image, the large
particle size cannot penetrate barriers witicsmall pores
such as blood brain barrier and obtained images can
highlight only the periphery of tumer due to difficulty for
nanoparticles to enter the interior of tumer.  Herein, we
report a manganese oxide nanourchin as a novel MRI T1
contrast enhancing agent, which can respond to low pH
conditions within cancer cells and release many Mn2+
ions after uptake.

Keywords : manganese oxide, MRI, T1 contrast agent

H-22
Tumor marker detection expressd in breast
cancer cell using SERS-fluorescence dual
modal nanoprobes 

Sanayeop Lee1, Hyangah Chon1, Pan-Kee Bae2, Bong
Hyun Chung2, and Jaebum Choo1

1Department of Bionano Engineering, Hanyang University 
2Bionano Research Center, KRIBB

The application of metal nanoprobes is emerging as one of
the most effective optical imaging tools in the biomedical
cancer diagnosis. For example, quantum dots are
extensively used as effective fluorescent labels for cellular
imaging. However, most of currently available fluorescent
organic dyes have relatively weak emission intensities and
they are also photo-bleached quickly. In order to resolve
this problem, more sensitive and stable probes are still
needed. In the present work, dual modal nanopronbes,
which can be used for both the surface-enhanced Raman
scattering (SERS) and fluorescence detections, have been
developed. SERS detection is a powerful analytical
technique that allows ultra-sensitive chemical or
biochemical analysis in terms of unlimited multiplexing
and single molecule sensitivity. Combining advantages of
fluorescence and SERS allow these dual modal
nanostructures to be used as powerful probes for a novel
biomedical imaging. The proposed fluorescence and SERS
dual modal probe which has both advantages of the
fluorescence and SERS is one of the most powerful tools
because it showed the storage stability, the
biocompatibility, and the accuracy for the sample
detection. This technique has been applied to various
fluorescence and SERS imaging for dual marker-

expressed breast cancer cells. (The 7th Korea-Japan
Symposium on Frontier Photoscience : Daegu, 2010)

Keywords : SERS, fluorescence, nanoprobe, bioimaging, 
breast cancer

H-23
Unprecedented molecular architectures by the
controlled self-assembly of a b-peptide
foldamer 

Sunbum Kwon1, Aram Jeon1, Sung Hyun Yoo1, Im Sik
Chung2, and Hee-Seung Lee1,*

1Molecular-Level Interface Research Center, Department
of Chemistry, KAIST

2BioNanotechnology Research Center, KRIBB

Nature utilizes the self-assembly of monomeric units by
multiple noncovalent interactions for the construction of
complex functional systems. In recent decades, a variety
of peptide-based scaffolds have been studied in order to
understand the underlying mechanism and mimic this
process to create artificial nano- and microstructures.
However, in contrast to the morphologies found in
inorganic nanostructures, the morphologies of the peptide-
based self-assembled nano- and microstructures are
limited to round shapes such as spheres, tubes, and rods.
The ability to construct biocompatible peptide-based
molecular architectures with anisotropic shapes should
expand the possibilities for the design of molecular
machines for diverse applications in biological and
materials science. Recently, we reported the first example
of highly homogeneous, well-defined, and finite molecular
architectures by the self-assembly of b-peptide. b-Peptides
(oligomers of b-amino acids) are excellent artificial
peptide frameworks that resemble protein-like secondary
structures such as helices, strands and turns. Owing to
their rigid and unique conformational features, the self-
assembly of b-peptides provided unique morphologies that
have not been observed with any other molecular building
blocks. (The 5th International Conference on Cutting-
Edge Organic Chemistry in Asia : Hsinchu (Taiwan),
2010)

Keywords : aggregation, molecular architectures,
nanostructures, peptides, self-assembly

H-19
Label-free detection of DNA hybridization on
polymeric surfaces using liquid crystals

So-Jung Park and Chang-Hyun Jang

Oriental College of Bionano Technology, Kyungwon
University

In this study, we examined the orientational behavior of
thermotropic liquid crystals (LCs) supported on a film of
DNA that was chemically immobilized on a nanostructure
surface. The surface was comprised of gold film deposited
onto a polymer substrate that had a sinusoidal distortion
normal to the surface, leading to a parallel array of peaks
and troughs. The sinusoidal structures were produced by
treating a polydimethylsiloxane (PDMS) substrate with
oxygen plasma and buckled on a cylindrical surface. This
patterned PDMS was then used to create replicas of the
associated relief structues on another polymer surface,
poly(urethaneacrylate), where a film of gold was
deposited. The gold films were functionalized with thiol-
modified DNA, and then used as substrates for the
hybridization of a complimentary strand of DNA (cDNA).
The orientation of nematic 4-cyano-4'-pentylbiphenyl
(5CB) was found to be parallel to the plane of the surface-
immobilized DNA before incubation with a solution of
cDNA. However, the hybridization of DNA induced a
random orientation of 5CB, indicating that the DNA
complexes disturbed the sinusoidal structure of the
surface. These results demonstrate that LC can be used to
detect the hybridization of DNA by manipulating the
response of LC to the DNA decorated surfaces. (Asian-
Pacific International Symposium on Lab on Chip :
Singapore, 2011)

Keywords : liquid crystals, hybridization of DNA,
sinusoidal waves, polydimethyl- siloxane,
poly(urethaneacrylate)

H-20
LbL-based hollow nanocapsules for
combination cancer therapy

Hee-Jae Yoon1, Joo-Ho Kim1, Kyung Jin Son2, Won-Gun
koh2*, and Woo-Dong Jang1

1Department of Chemistry, Yonsei University
2Department of Chemical Engineering, Yonsei University

Recently, layer-by-layer (LbL) assembly technique leads
to new direction in the field of biomedical investigation,
especially in drug delivery system (DDS).  Compared to
other type of assemblies, the LbL technique has a lot of
advantages such as simplicity, universality, and

inexpensiveness.  Recently, we have designed a new type
of LbL-based nanocapsules for drug delivery with
photochemical combination cancer therapy.  For the
preparation of LbL nanocapsule, Poly(allylaminehydrochloride)
(PAH) and dendrimer porphyrin (DP) have been utilized,
where PAH is positively charged polyelectrolyte and DP
works as negatively charged polyelectrolyte.  DP has been
utilized as a photosensitizer for photodynamic therapy.
Through the alternative deposition of PAH and DP onto
charged polystyrene nanoparticles, LbL nanocapsules
were successfully obtained.  The formation of
nanocapsules were confirmed by SEM and TEM.
Doxorubicin (DOX) was loaded into nanocapsules by
concentration gradient, and sustained release of DOX was
achieved by crossliking reaction of the polyelectrolytes.
To estimate the availability of nanocapsules for the
combination cancer therapy, HeLa cells were incubated
with nanocapsules and photo-irradiated for l hr with a
broad-band visible light. (light source: light-emitting diode
(LED), incident energy: 132 KJcm-2). The nanocapsules
exhibited strong cytotoxicity due to the release of DOX.
Upon the light irradiation, the nanocapsules exhibited
further enhanced cytotoxicity.  In conclusion, we have
prepared a new type of multi-functional nanodevice to
combine photodynamic therapy and anticancer drug
delivery.

Keywords : LbL (Layer-by-layer) assembly, PDT
(Photodynamic therapy), DDS (Drug delivery
system), combination cancer therapy

H-21
pH-responsive activatable MRI T1 contrast
agent

Taek Hoon Kim1, Young Joo Chae1, Eun-Jin Cho2, Eun
Sook Lee2, Min Sik Kim1, Juhong Jin1, Hiomsuck Baik3,
Jin-Suck Suh1, Seung Joo Haam4, Yong-Min Huh2*, and
Kwang Yeol Lee1*

1Department of Chemistry, Korea University
2Department of Radiology & Department of Biochemistry
and Molecular Biology, Yonsei University

3Korea Basic Science Institute, KBSI
4Department of Chemical Engineering, Yonsei University

In recent years, it has been demonstrated that nanoparticle-
based image contrast agents could drastically improve the
cancer diagnosis ability. In particular, magnetic metal
oxide nanoparticles have been successfully utilized as
ultrasensitive contrast agents for MRI, which is one of the
magn employed imaging madalities for cancer detection.
Notable achievements in this field to improve the MRI
contrast imaging include discovery of the proportionality
between magnetization of a superparamegnetic
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