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Apoptotic Cell Death of Jurkat T-Cells Induced by Methylene
Chloride Extract of Streptomyces sp. KNULI-1 via Both
BCL-2-Sensitive and Insensitive Pathways

Magnetic Oleosome-Based Target-Specific Lipophilic Drug
Delivery for Cancer Treatment
*

David Suh Kejem, Ju Eun Park, Ki Yun Kim, Shin Young Park, Young Ho Kim
Laboratory of Immunobiology, School of Life Sciences, BK21 PLUS, KNU
Creative BioResearch Group, Kyungpook National University, Daegu
41566, Republic of Korea

By comparing the cytotoxicity of individual culture broths of 200
soil-derived Streptomyces sp. strains toward human acute leukemia
Jurkat T-cell clones stably transfected with empty vector (JT/Neo) and
Bcl-2-overexpressing vector (JT/BCL-2), a Streptomyces sp. strain
KNULI-1 was selected based on its remarkable cytotoxicity. When the
culture broth of KNULI-1 was sequentially extracted with organic
solvents (n-hexane, ethyl acetate, methylene chloride, and n-butanol),
the methylene chloride (MC) fraction of KNULI-1 showed more potent
cytotoxicity, compared to other organic solvent fractions. Along side
with the cytotoxic effect of the MC fraction in Jurkat T-cells, several
apoptotic events including intracellular ROS generation, ΔΨm loss,
Annexin V-positive apoptotic cells, and apoptotic sub-G1 cell accumulation
were detected in JT/Neo cells. However, these apoptotic events were
partially prevented in JT/BCL-2 cells overexpressing BCL-2 protein,
except for intracellular ROS generation, which was not affected by
BCL-2 overexpression. Also, the induced apoptotic events except for
intracellular generation of ROS were reduced by the pan-caspase
inhibitor z-VAD-fmk; but to a lesser extent compared to the reduction
by BCL-2 overexpression. These results demonstrate that the cytotoxicity
of the MC fraction was exerted not only by caspase-dependent, but also
by caspase-independent pathway, and suggest that the cytotoxicity of
KNULI-1 may have a potential to be applicable for treatment of
chemo-resistance of tumors, resulting from BCL-2 overexpression.
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Numerous lipophilic drugs have not been popularly utilized while they
showed great potential for current diseases due to instability, low
membrane permeability, poor solubility, etc. In this study, we developed
a bioengineered magnetic oleosomes as a new lipophilic drug delivery
vehicle for cancer treatment. The oleosome is composed of a
phospholipid monolayer with embedded recombinant oleosin-nanobody.
The ‘nanobody’ of olesin-nanobody was designed to bind with a green
fluorescent protein (GFP). A recombinant protein consisting of
immunoglobulin-binding protein L and G fused to GFP was applied to
couple the oleosome with an antibody for targeted delivery to breast
cancer cells as well as a fluorescence label for in vitro/in vivo tracking.
The oil body of the oleosome contained magnetic nanoparticles and a
lipophilic drug (carmustine). The structure of the oleosome was
characterized by using transmission electron microscopy, dynamic light
scattering, and atomic force microscopy. And the target-specific
delivery property of the oleosome was investigated via confocal
microscope imaging with breast cancer cells (MCF-7 and MDA-MB-231).
Moreover, by using magnetic hyperthermia, the drug release profile was
controlled between sustain and burst release. An animal study was
conducted to confirm the effectiveness of in vivo lipophilic drug delivery
by oleosomes. As a result, the developed lipophilic drug-loaded
oleosome showed over 99% of target cancer cell killing efficiency and
suppressing in vivo tumor growth. Therefore, we believe that developed
oleosome can be an effective tool for lipophilic drug delivery.
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Anti-Inflammatory Activity of Paracoccus haeundaensis and
Lactobacillus fermentum Co-Culture Extract with RAW 264.7 Cell

Study on Extremophile Galdieria sulphuraria for Stable Outdoor
Cultivation Production
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In this study, we confirmed the cytotoxic and anti-inflammatory activity
of co-culture extracts of Paracoccus haeundaensis and Lactobacillus
fermentum using the RAW264.7 cell inflammatory model. The extract
of co-culture cell did not show significant toxicity in the cell viability
test in normal cells such as RAW264.7, HEK293 and HaCat cells, but
down-regulated the production of inflammatory factors such as NO
produced by iNOS and cytokines such as TNF-α, IL-1β, IL-6 in
LPS-stimulated RAW264.7 cells and phosphorylation of Akt, p38, and
JNK in cell signaling pathways related to cell differentiation was
inhibited. This indicates that extract of co-culture of P. haeundaensis and
L. fermentum have anti-inflammatory activity.
Keywords : Paracoccus haeundaensis, Co-culture, anti-inflammatory

Outdoor algal cultivation is the ideal culture system that is able to
maximize the benefits from photosynthesis because of the utilization of
sunlight and the performance of the CO2 fixation. However, outdoor algal
cultivation has been failed in the industrial scale because of the realistic
limitation of stressful outdoor conditions and it makes most of the
ventures have closed or changed their target product. It is mainly caused
by lower biomass productivity than we expected in lab scale cultivation.
Also, the economic feasibility of biofuel from microalgae is not assured
by itself when compared with fossil fuels. Therefore, in this study, one
of the breakthroughs, the cultivation of the extremophiles was suggested
to sort out these problems. Extremophile Galdieria sulphuraria is
acidophilic and thermophilic microalgae, so it can stand various stresses
occurred at outdoor. Also, it contains phycocyanin which is antioxidant
pigment especially has a stable characteristic at the higher temperature.
Therefore, we assumed that if it could produce enough amount of
biomass and phycocyanin under the outdoor condition, then it will solve
the problems related to productivity and economic feasibility. In order
to examine the potential of G. sulphuraria for producing biomass and
phycocyanin, phototrophic and mixotrophic cultivation were tested in
a flask scale. For both conditions, biomass yield, chlorophyll content,
and phycocyanin content were compared.
Keywords : Extremophile, phycocyanin, outdoor

D-4

D-6

Canine Amniotic Membrane-Derived Mesenchymal Stem Cells
Conditioned Media Enhances Frozen-Thawed Canine Sperm Parameters
*

Biotechnological and biomedical application of mesenchymal stem
cells (MSC) has proven useful in regenerative medicine and reproductive
technologies. However, research using amniotic membrane derived
MSC and their derivatives are not common. In the present study, we tried
to evaluate the potential effects of conditioned medium (CM) derived
from canine amniotic membrane derived MSC (cAMSC) in reproductive
biotechnologies, especially in canine sperm cryopreservation. Cell
culture media deprived of serum was retrieved from cAMSC and added
to the sperm freezing media with different concentrations, 0 and 10%
CM. Motility and velocity parameters were checked with Sperm Class
Analyzer® CASA System (SCA, Microptic, Spain), membrane integrity
and viability parameters were checked with a hypo osmotic swelling
shock and eosin-nigrosin stain respectively. Statistical analysis was
performed using GraphPad Prism 5.0. Results showed that cAMSC
conditioned media enhanced the post-thaw parameters of canine sperm,
including motility, membrane integrity and viability. According to these
results, it seems that cAMSC CM components improved sperm
frozen-thawed parameters, and further studies are needed to confirm the
implicated pathways.
Keywords : Stem cells, sperm, cryopreservation
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Statistic Optimization of the Heterotrophic Cultivation of
Chlorella sp. HS2

Phototrophic cultivation of microalgae has been thought as the only ideal
culture system to utilize sunlight and ambient CO2. However, its
productivity tends to be fluctuated daily based on the continuously
changing conditions and this makes phototrophic cultivation hard to be
an industrial culture system. In this case, stable and consistent biomass
production could be a valuable characteristic for predictable and
controllable production, and this kind of culture system would be
possible with the heterotrophic cultivation. Of course, adopting
heterotrophic cultivation could increase overall maintenance costs,
because of the cost of carbon sources. However, in these days, many kinds
of cultivation using wastewater or waste have been studied a lot for
treating process waste and wastewater. Therefore, well-understood
heterotrophic cultivation could help to maximize biomass productivity
and economic feasibility too. For this reason, Chlorella sp. HS2 which
was recently isolated from jeongbang falls in jeju, Korea was examined
as a potential heterotrophic strain for mass production. In this study,
firstly, carbon and nitrogen sources were screened with Photobiobox.
Also, statistical analysis was applied to decide optimum concentration.
And last of all, scaling up process and optimization in the system result
in a 42.95 g/L biomass yield and 5.37 g/L/D productivity.
Keywords : Heterotrophic, statistic optimization, Chlorella sp. HS2
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Development of a Rapid Detection Agar Medium for Gastroenteritis
Causing Bacteria Escherichia coli, Salmonella spp. and Vibrio spp.

Establishment of Culture Media Conditions for CHO Cell Growth
and Expression of Recombinant Varicella-Zoster Virus gE Antigen
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Enteritis caused by Salmonella and Vibrio spp. is the inflammation of
the stomach and intestines that is consistently reported in many countries.
It is highly contagious and requires quick and accurate diagnosis for
timely detection. Presently, there are very few conventional methods that
can detect pathogenic bacteria quickly. In this study, we developed a new
medium that can rapidly detect the E. coli, Salmonella spp. and Vibrio
spp. We use the metabolic characteristics such as, β-galactosidase of E.
coli. As a result of culturing each bacterium in the medium, E. coli colony
turned blue, S. enteritidis and S. typhimurium colony changed to magenta.
V. cholera colony show deep purple colors, and V. parahaemolyticus and
V. vulnificus show purple colony with media turning partially red. In
conclusion, this medium has advantages of reduced cost and simultaneous
detection, and can be effectively used in the diagnostic field.
Keywords : Differential media, Vibrio, Diagnosis

In the process of developing a HZ subunit vaccine, we obtained CHO
cell clones expressing recombinant VZV gE protein. This study was
performed to optimize culture media conditions for CHO cell growth
and gE production. Three CHO cell clones were cultured in 24 different
basal media in microtiter plates using a high-throughput culture system,
and three basal media were selected. A clone showing the highest gE
expression was fed-batch cultured in each of the three basal media in
combination with 13 different feed media in microtiter plates, and a pair
of media giving the highest productivity was selected for gE production.
Scale-up fed-batch cultures of the selected clone in a wave bag bioreactor
using the optimized media yielded 1,140 mg gE protein/L culture, which
is 5.4-fold higher as compared to that obtained with the original culture
condition. The optimized media condition is used for the production of
gE antigen in a GMP facility for clinical trial samples of a HZ subunit
vaccine.
Keywords : Chinese hamster ovary (CHO) cell, recombinant varicella-zoster
virus gE antigen, media optimization
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Development of Dual-Functional Aptamer Complex that Inhibit
the Pancreatic Cancer Cell Growth
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Pancreatic cancer is the 4th leading cause of cancer-death in the world.
It is hard to diagnose early and are not easily treated once they spread
to other organs. Thus, novel therapeutic strategies are urgently needed.
Here we developed an RNA aptamer against CTHRC1 and ALPPL2
protein for the prevention of pancreatic cancer. The RNA aptamer that
have been treated with pancreatic cancer, will be targeted ALPPL2
expressed on the surface of pancreatic cancer cell and downregulated
the CTHRC1 function by blocking the Smad signal for cell growth. We
selected the RNA aptamer against CTHRC1 and ALPPL2 protein using
in vitro transcription SELEX. Then, we analyzed the binding structure
of the protein-RNA aptamer complex, which is confirmed the RNA
aptamer bind to the active site of the protein using MOE program. RNA
aptamers of each binding to CTHRC1 and ALPPL2 were conjugated to
produce an aptamer complex with two functions that specifically bind
to surface and inhibit the growth of pancreatic cancer cell. These
dual-functional aptamer complex was has high affinity to each target
protein active site.
Keywords : Pancreatic cancer, aptamer, treatment
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Salmonellla Typhimurium-Expressing CPE Targeted and
Therapeutic Efficacy in Breast Cancer Mouse Models
*
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Clostridium perfringens enterotoxin (CPE) is produced by the C.
perfringens type A strain. CPE is known as cytolysin, which specifically
binds to claudin (CLDN)-3 and -4. CLDN-4 is a tetraspanin transmembrane
protein of tight junction structure and highly expressed in numerous
human epithelial cancers: breast, pancreatic, ovarian, prostate and colon
cancer. We engineered attenuated Salmonella to express the CPE gene
under controlled by pBAD promoter, and confirmed the expression and
secretion of CPE induced by L-arabinose. In vitro, to examine the
cytolytic effects of CPE in CLDN-4 positive breast cancer cell lines
(BCCs), we confirmed to morphological change and cell death of BCCs
after treatment with CPE. CPE-expressed Salmonella administered to
breast tumor-bearing mice intravenously. The engineered Salmonella
successfully localized to tumor tissue and gene expression was induced
by L-arabinose. The engineered bacteria significantly suppressed
tumors and prolonged survival in mice. Histopathological and western
blot analysis results were shown that CLDN-4 expressed level was down
regulation by CPE. Therefore, engineered bacteria that carry a CPE gene
for targeted CLDN-4 positive cancer therapy can be designed as a
theranostic agent.
Keywords : Clostridium perfringens enterotoxin, breast cancer, Salmonella
Typhimurium
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Development of an Engineered Fluorescent Antibody Fragment for
One-Pot Detection of Tumor Necrosis Factor-Alpha

Inhibitory Effects of Uncaria rhynchophylla Extract in B16F10
Melanoma Cells
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Tumor necrosis factor-alpha (TNFa), a secreted cytokine, plays an
important role in inflammatory diseases that cause immune disorders.
To detect TNFa, an enzyme linked immunosorbent assay (ELISA) has
conventionally been used, but it requires several wash and incubation
steps, resulting a low-throughput procedure. In this study, we generated
a fluorescent anti-TNFa single chain fragment of variable domain (scFv)
for simple and rapid detection of TNFa. Two DNAs for expressing scFv
against TNFa with different linkers between scFv and labeling tag were
constructed, and used to transform E.coli. After optimizing the induction
conditions, we obtained anti-TNFa scFvs with high yield and purify. We
conjugated fluorescent dyes to the scFvs via maleimide-thiol reaction,
and confirmed those labeling efficiency through fluorescent SDS-PAGE
analysis. We will confirm the fluorescent response in the presence of
antigen (TNFa), which will suggest the potential use of this probe as a
sensor for the simple in situ detection of TNFa.

Uncaria rhynchophylla is widely used in Asian as a traditional herbal
medicine. In order to find novel skin depigmenting agents, the present
study carries out to evaluate antioxidant activity and potential tyrosinase
inhibitory of U. rhynchophylla. Ethanolic extracts of U. rhynchophylla
were determined for their melanogenesis inhibition on mushroom
tyrosinase, and intracellular tyrosinase activity in melanoma B16F10
cells. Meanwhile, antioxidant characteristics of U. rhynchophylla
extracts were also investigated. Total mRNA levels were examined by
real time RT-PCR. Our results revealed that U. rhynchophylla extracts
have a powerful inhibition of anti-tyrosinase activity. The same capacity
was observed in melanoma B16F10 cells. U. rhynchophylla extracts
(URE) also suppressed intracellular tyrosinase activity and reduced the
amount of melanin in treating cells.
Keywords : Uncaria rhynchophylla, B16F10 melanoma cell, Tyrosinase
activity
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Macrophage by Oral Hygiene Product with Natural Raw Materials
*

Cleaning Time is a consumable oral care powder product made from nine
natural food extracts, which has antibacterial and anti-inflammatory
effects without containing any chemical ingredients. In the present study,
we investigated the anti-inflammatory effects of Cleaning Time by
applying, in vitro, two of its recipes on sodium nitroprusside
(SNP)-stimulated RAW 264.7 murine macrophage cell lines, then
examining the resulting cytokine production. We found that Cleaning
Time Powder (CTP) recipe sample of 0-10 mg/ml and Cleaning Time
Tablet recipe sample (CTT) of 0-5 mg/ml had no cytotoxic effects on
RAW 264.7 cells. It was also discovered that CTP and CTT significantly
inhibited SNP-stimulated Nitric Oxide (NO) production, depending on
applied dosage. Moreover, the levels of tumor necrosis factor (TNF-α)
and interleukin 1(IL-1β) were significantly decreased, as compared to
the SNP group in CTP and CTT groups. The levels of interleukin 6(IL-6)
was down-regulated as compared to the SNP group in CTP and CTT
groups, but it was statistically insignificant.
Keywords : Oral hygiene product, inflammatory cytokines, Raw 264.7
cell line
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The Effects of Lactobacillus plantarum Hydrolysates on MG-63
Cell

Various growth factors are related to blood vessel regeneration, and
tumor necrosis factor (TNF), transforming growth factor-β (TGF-β),
and basic fibroblast growth factor (bFGF) are mentioned as listed factors.
One of the most important mediators of vascular regeneration is vascular
endothelial growth factor (VEGF). The hydrolysates of lactic acid
bacteria were produced by hydrolyzing Lactobacillus plantarum with
proteases, treated with MG-63 osteoblasts, and screened to obtain
samples with an excellent VEGF production effect. CCK assay of lactic
acid bacteria hydrolysates did not show toxicity at all concentrations.
Among L. plantarum hydrolyzed with protamex, VEGF secretion rate
was higher then that of the control group. Also, IGF-1, KGF, and HGF
were significantly higher than the control group. As a result of RT-PCR,
it was found that VEGF higher than control was secreted inall groups.
Through these results, the hydrolysate of L. plantarum increases the
production of VEGF and the like, thereby increasing blood vessel
formation. Therefore, if it is applied to the scalp, it is considered that in
can be developed as a material that promotes angiogenesis of the scalp
and promotes hair growth.
Keywords : Vascular endothelial growth factor (VEGF), Lactobacillus
plantarum, protease
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Expression Effect of Melatonin in Canine Mammary Gland Tumor Cells

DDX3 Expression by Serotonin Receptor 7 through p53 via the
AC-PKA-ERK Signaling Pathway
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The role of melatonin in the regulation of human various cancer is
investigated widely. Recently, it has been shown that agonists of growth
hormone-releasing hormone (GHRH) inhibit human cancer by
down-regulating receptors for GHRH. GHRH’s activity is to stimulate
growth hormone (GH) production and insulin-like growth factor
(IGF-1). However, direct effects of melatonin on canine cancer cells and
gene expression of GHRH-GH-IGF-1 have not been elucidated.
Therefore, In the present study, we examine that canine cancer cell
proliferation and gene expression of GHRH, GH and IGF-1-R could be
regulated by melatonin concentration of 1 mM. We used canine
fibroblasts and established cancer cell lines, ChMP. Statistical analysis
were performed by Prism 5.0. Although melatonin didn’t affect the total
cell number of canine normal cells, proliferation of canine tumor cells,
ChMP were inhibited by 1mM melatonin for 4 days. The gene expression
of GHRH was significantly downregulated by melatonin treatment,
whereas GH and IGF-1-R didn’t show any significant differences. These
results show that melatonin inhibit cell growth by regulating the GHRH
in canine cancer cells, Further studies are required to investigate the
possible specific pathway of melatonin in the control of canine cancer.
Keywords : Canine mammary cancer cells, melatonin, growth hormone-releasing
hormone

DDX3 is a host viral factor that can inhibit the hepatitis B virus induced
innate immune responses. In this study, the 20 bioactive compounds were
screened the effects on DDX3 and we found that 5-HT upregulated
DDX3 promoter activity via the 5-HT7 receptor on liver hepatocellular
cells (HepG2 cells) by using a luciferase assay, RT-PCR analysis, and
western blot analysis. Furthermore, we are trying to elucidate the
pathways involved in the stimulating effect of 5-HT on DDX3 expression
to induce innate immune responses against hepatitis B virus infection.
A knockdown of the 5-HT7 receptor by transfection si-5-HT7 receptors
or si-control into HepG2 cells treated by 5-HT (or 5-HT plus agonist)
confirmed the role of the 5-HT7 receptor in DDX3 expression. The IFNβ-Luc expression and level of hepatitis B virus surface Antigen (HBsAg)
showed that DDX3 mediated by the 5-HT7 agonist (AS-19) increased
IFN-β expression and inhibited HBV replication. Luciferase assays
showed the involvement of 5-HT7 receptors in DDX3 expression via
cAMP/AC/PKA pathways by using protein kinas A (PKA) and adenylyl
cyclase inhibitor (MDL 12330A). AS-19 mediated DDX3 promoter
activated PKA extracellular signal regulated kinase ERK signaling the
p53 phosphorylation (-1080/-1070) resulted in upregulation of DDX3
promoter transactivation via the 5-HT7 receptors agonist. Overall,
5-HT7 was found to be a new potential target to inhibit hepatitis B
infection by activating AC/PKA/ERK pathways by phosphorylating p53
via the 5-HT7 agonist response by mediating DDX3 expression.
Keywords : DDX3 promoter, hepatitis , AS-19
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