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Broad tapeworms (Diphyllobothriidea): multiple routes to human hosts
and a new classification of human-infecting taxa

Tomas Scholz
Institute of Parasitology, Biology Centre of the Czech Academy of Sciences,
Branisovska 31, 370 05 C eské BudeTjovice, Czech Republic

Broad tapeworms (Cestoda: Diphyllobothriidea) are the principal agents of
diphyllobothriosis and diplogonoporosis, which are the most common fish cestodoses
with an estimated 20 million people infected worldwide. They are caused by eating
raw or undercooked fish. Sparganosis is a more serious disease caused by the larvae
of the genus Spirometra, which occurs throughout much of the (sub)tropics. It is
caused by the consumption of raw snakes and frogs, and drinking water
contaminated by infected copepods. Both diseases are caused by several species, but
the frequency by which the transition to humans has occurred has never been
studied. Using a phylogenetic framework of 30 species of diphyllobothriidean cestodes
based on large and small nuclear ribosomal RNA subunits (ssrDNA, IsrDNA), large
subunit mitochondrial ribosomal RNA (rrnl) and cytochrome c¢ oxidase subunit I
(cox1), we hypothesize that humans have been acquired as accidental hosts four
times across the tree of life of diphyllobothriideans. In this study, Diplogonoporus is
determined to be the junior synonym of Diphyllobothrium. Furthermore, we divide the
latter polyphyletic genus into (i) the resurrected genus Dibothriocephalus to include
freshwater and terrestrial species including Dibothriocephalus  dendriticus,
Dibothriocephalus latus and Dibothriocephalus nihonkaiensis as the most common
parasites of humans, and (ii) the genus Diphyllobothrium to accommodate parasites
from cetaceans including the type species Diphyllobothrium stemmacephalum and
Diphyllobothrium balaenopterae n. comb. known also from humans.
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Holotomography (HT) techniques for non-invasive lable-free 3D images
of live cells and tissues

YongKeun Park

Department of Physics, KAIST, Daejeon, Republic of Korea;
Tomocube Inc., Daejeon, Republic of Korea

Email: yk.park@kaist.ac.kr

Holotomography (HT) uses a laser interferometry to measure 3-D refractive index (RI)
distribution. HT servses as a powerful tool for imaging small transparent objects,
such as biological cells and tissues. HT is an optical analogous to X-ray computed
tomography (CT): HT measured multiple 2-D holograms of a sample with various
illumination angles, from which a 3-D RI distribution of the sample is reconstructed
by inversely solving the wave equation.

Unlike conventional fluorescence-based imaging techniques, HT provides label-free
3-D imaging capability. Without any fixation or labeling, 3-D images of live cells can
be obtained with high spatial resolution (down to 110 nm). Furthermore, HT provide
quantitative imaging capability : RI maps of a cell are precisely and quantitative
measured, from which various cellular analysis can be followed.

In this talk, we will present the recently , .....a,

developed 3-D holotomography setup
using a dynamic mirror device. In
particular, we will discuss the principle of L. R o o

T pm

HT techniques and the previous i oo el

application in the field of hematology, cell . . ' '
| b o o

biology, neuroscience, and infectious —

T pm

diseases [1-4]. The outcome demonstrates i

outstanding visualization of 3D refractive b . &
index maps of live cells, which will be ;e _ g
potentially used in various applications in #

—_ L. s o J

bioclogy and medicine. we will also discuss

about the commercialization of the =M™

technique. Figure. 3-D Images of representative
biological cells.

KEY WORDS: quantitative phase imaging, optical diffraction tomography,

holotomography, label-free imaging, 3D microscopy
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Parasitology in Motion III: Ctenocephalides canis is the dominant flea
species of dogs in the Republic of Korea

Kyu-Sung Ahn', Shin-Eui Huh'!, Sang-Woo Seol’, Ha-Jung Kim? Kuk-Hyun Suh?
Sung-Shik Shin'
Department of Parasitology’and Internal Medicine? College of Veterinary Medicine,

Chonnam National University

Introduction :

The dominant flea species infesting dogs in the United States and western Europe is
Ctenocephalides felis felis while C. canis is the dominant flea species in some
countries in the central and eastern Europe, Argentina and Ireland. C. orientis (syn.
C. felis orientis), on the other hand, is prevalent among domestic animals in Asian
countries such as India and Thailand. Although we have previously reported that
6.8% of dogs in an animal shelter in Gwangju, Korea was infested exclusively with C
canis, the epidemiological survey on flea species in dogs has not been carried out in
Korea.

Material and Method :

From April 2016 to October 2017, adult fleas were collected from domestic dogs from
eight areas of southwestern region of Korea: Damyang, Hampyung, Jangsung, Jindo,
Naju, Yeongam, Yeongwang and Gwangju. Study animals were healthy outdoor dogs
that lived in rural areas. Skin of a total of 116 (57 females and 59 males) dogs were
thoroughly examined and an average of 2.3 adult fleas were collected per animal.

Results :

Thirty three dogs (28.4%) were infested with fleas, and all were infested with C canis
based on the morphological characteristics: a bluntly rounded head, a short stout
dorsal incrassation, the first spine of the genal ctenidia being equal to or less than
half the length of the second spine and the dorso-posterior margin of the hind tibia
bearing two notches with stout stetae between the postmedian andapical setae. One
dog from Jindo was co-infested with C. orientis, but no dogs were infested with C
felis.

Conclusions :

Considering that (. canis has been reported to be more prevalent among rural
outdoor dogs and wild canids whereas C. felis felis are more prevalent among urban
dogs, an exclusively rural and outdoor population of dogs investigated in this study
might have influenced the biased infestation status of flea species in dogs from
Korea. This is the first report on the distribution of flea species infesting dogs in
Korea.
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O1 1IL-6 produced by prostate epithelial cells stimulated with
Trichomonas vaginalis promotes proliferation of prostate cancer cells by
inducing polarization of M2 macrophages

Ik-Hwan Han, Jung-Hyun Kim, Myoung-Hee Ahn, Jae-Sook Ryu

Department of Environmental Biology & Medical Parasitology, Hanyang University
College of Medicine

Introduction :

Trichomonas vaginalis (Tv) as a protozoan parasite causing sexual transmitted disease
was observed in human tissue of prostatitis, benign prostatic hyperplasia (BPH) and
prostate cancer (PCa). IL-6 as the mediator of chronic inflammation has been known
to induce progression of prostate cancer, and to influence on polarization of M2
macrophage that main component of tumor-associated macrophage. Here, we
investigated whether the IL-6 produced by human prostate epithelial cells stimulated
with 7v could induce the polarization of M2 macrophages and promote progression of
PCa by the polarized M2 macrophages.

Material and Method :

Conditioned medium of RWPE-1 cells was prepared by infection without (CM) and with
Tv (TCM). Conditioned medium of macrophages was prepared by incubation with CM
(M-CM) or TCM (M-TCM).

Results :

Prostate epithelial cells (RWPE-1) infected with 7v produced IL-6 and chemokines
such as CCL2 and CXCL8. When human macrophages were treated with conditioned
medium of prostate epithelial cells co-cultured with 7v (TCM), it resulted in
polarization of M2-like macrophage by increased production of IL-10 and TGF-&,and
the expression of CD36 and arginase-1 mRNA known as M2 macrophage markers.
Moreover, proliferation of the M2-like macrophages was also increased by TCM.
However, blockade of IL-6 signaling with IL-6 receptor antibody and JAK inhibitor
(Ruxolitinib) inhibited differentiation of M2 macrophage polarization and proliferation
of macrophages. To determine progression of prostate cancer cells by crosstalk
between macrophage and inflamed prostate epithelial cells by 7v infection, PCa cells
(PC3, DU145 and LNCaP) were treated with conditioned medium of macrophages
stimulated with TCM (M-TCM). Proliferation and migration of PCa cells were
significantly increased by M-TCM.

Conclusions :

Our findings suggest that IL-6 induced by 7v infection in prostate may be one of the
important factors altering the tumor microenvironment promoting progression of PCa
through induction of M2 macrophage polarization.
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Introduction :
ZHX|otHud ZFatd (acanthamoebic keratitis) & ZEHEA RS
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= o] &gt A d F=29Z VLSt At 5HYE.

Material and Method :

8 23 (18-20 g) oA E7F Y& Zoletil (0.1 ml/100 g) & FUstH oAl H, ZHet o
= sl 0.5% alcaine eye drop & A835t9S. Surgical blade 2 ZAAF Bofo g ofg]
(A3 o] wie}p chofst 3l AQ) AFgR] W S, A castellanii 9%3 (trophozoites) 3x 10°
7N 2 mm FHEEJ= Qo] g1 UpA Fo] 22, 6 2 SIALZ ZHA|otdutel SiAZ Ziat
Aole] @hRgh gE0l Yol 4 RS I% wol wIIES FUL WE wof ugy
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Results :
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Conclusions :

H AS Ayt Aot A Ztard 0l A Ad=2nd Jjurst 4~ 9lgion, FI7F Al o g oL

(zteh) =& Yjof -] 7ixjotmate] A1 9l PCR ¥ o] &3H 7FA] ofus} §AIAL £2 So] &
2E AYskn U, ol AazyE dold Aoy vhes Aogade S5 g
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03 Neuroprotective effect of intracranial chronic 7Toxoplasma gondii

infection in cerebral ischemia

Bong-Kwang Jung', Seung Hak Lee?*® Hyemi Song', Han Gil Seo? , Byung-Mo Oh?
Jong-Yil Chai'
Institute of Parasitic Diseases, Korea Association of Health Promotion, Seoul 07653,

Republic of Korea’, Department of Rehabilitation Medicine, Seoul National University
Hospital, Seoul 03080, Republic of Korea? Department of Rehabilitation Medicine,
Incheon Workers Compensation Hospital, Incheon 21417, Republic of Korea’

Introduction :

Toxoplasma gondii is an obligate intracellular protozoan pathogen and can invade
various organs of the host body and even forms tissue cysts in the central nervous
system. It is known that the tissue cyst of toxoplasma interacts with host brain cells
in various ways and has a neuroprotective effect on neurodegenerative diseases. The
purpose of this study is to investigate the neuroprotective effects of chronic 7. gondii
infections in cerebral ischemia.

Material and Method :

In the experimental group, 7. gondii (ME49 strain) was injected through
intraperitoneal route 4 weeks before the MCAO surgery. The neurobehavioral effects
of cerebral ischemia were assessed by measurement of Garcia score and Rotaroad
behavior tests after surgery. After behavioral tests, the volume of brain ischemia was
measured by TTC staining and the changing of genes and proteins expression was
analyzed to investigate the protective effects of toxoplasma chronic infection.

Results

On the third day after cerebral ischemia, corrected infarction volume was
significantly reduced in infected group, and the neurobehavioral function of the
infected group was significantly better than control group. We found that 7. gondii
chronic infection induces the HIF-lo expression in the brain before MCAO and the
preconditioning by 7. gondii infection may reduce the neural deficits associated with
ischemia. Furthermore, 7. gondii infection also increased the expression of VEGF
after cerebral ischemia and may provide the brain ischemic tolerance.

Conclusions :

Chronic intracerebral infection of 7. gondii causes neuroprotective effects in mouse
cerebral ischemia and reduces the volume of cerebral infarction with better
neurobehavioral function. The results have demonstrated that 7. gondii chronic
infection may be a promising preconditioning to induce brain ischemic tolerance
through the promotion of angiogenesis via the regulation of HIF-1o, VEGF expression.
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Introduction :
Zat2jor o X Yidem Al FEefg|otAl Zigo] @1 Q. & AoA Al dEet2|op
glgteel SKM139] 58 A B4 W5t

Material and Method :

grarzte]ole] mechanism & FHs17] Yol Plasmodium falciparum (FCR3) of] IC50 9] =&
2 6 AIZFsQF &2jst H 2D A7|g oz WHetE HRAl profile 2 #QISH ], WHEIEl spot
of o} Liquid Chromatography and Mass Spectrometry o] 2J5lj peptide & EAlsto] % &
S| identity & SISt SAE WMANSS MAY UL WHAZ H &4 Y 5
A AIAELS JLE5H9I 7 SKM139] g4 &4 AN guE SQlstgch. Tt IFA oF Western
blot & &dll SKM13 2] 54 S8 thulldlo] defejote] Faf TAo] U]X]= FTF= AT

Results :

2D A7|1gd=sHog BAMsH Ayt ZFAE spot 2, P falciparum Elongation-fact or 1 (EF-1
woe ALY o2 QA AEFTMAR sl B4 BHL Y3 AT SKMI3 L
EF-la 9] g4 A& dAAstY9ch Esh SKMI3 2 JFA @} Western blot S &£3 £35| Ring

AAIStAL QlS-o] A= QT

Conclusions :

Al getejot §1ehE SKM13 & Ring stage @ P. falciparum (FCR3) EF-la & Aoz
A Fgetejor suE AT
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06 New transdermal type-antimalarial drug development research

Hye-Sook Kim',? (Japan), Machiko Makita®? (Japan), Ryoka Ishi? (Japan), Mayuko Miyoshi?

(Japan), Yuji Kurosaki® (Japan) and Kyung-Soo Chang*

Division of International Infectious Diseases Control, Faculty of Pharmaceutical
Sciences, Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama University, Okayama, Japan® Division of International Infectious Diseases
Control, Faculty of Pharmaceutical Sciences, Okayama University, Okayama, Japan?
Division of Pharmaceutical Formulation Design, Faculty of Pharmaceutical Sciences,
Graduate School of Medicine, Dentistry and Pharmaceutical Sciences, Okayama
University, Okayama, Japan® Department of Clinical Laboratory Science, College of
Health Sciences, Catholic University of Pusan, Busan, Korea’

Introduction :

Malaria is a severe parasitic disease. For treatment of the disease, artemisinin-based
combination therapy (ACT) is recommended by WHO. However, recent reports show
the emergence of malaria parasites resistant to ACT. Thus, innovation for new
antimalarial drugs has become much needed. We synthesized endoperoxides,
1,2,6,7-tetraoxa-spiro[7.11]lnonadecane (N-89) and its derivative 6-(1,2,6,7-tetraoxa
spiro[7.11lnonadec-4-yl) hexan-1-ol (N-251) and found that they have strong
antimalarial activities against Plasmodium falciparum in human erythrocytes cultured
In vitro as well as against Plasmodium berghei in mice in vivo. In the study, we try
to improvement of the compounds for easy to use in malaria patients and infants
together.

Material and Method :

Synthetic method of N-89 and N-251 are refer by our previous reported papers and
the compounds were dissolved in mixed PEG solutions for use. The hair-cutting mice
were used as antimalarial and pharmacokinetic study. Transdermal size of 6 to 8 cm?
in mice and treatment schedule was once a day or 2 times per day for 3 days in the
study. During the experiments, we checked the parasitemia and blood concentration
of the compounds in each point in mice together.

Results :

Typical 4-day suppressive test, ED50 value of N-89 for transdermal treatment is 15
mg/kg and the result was similar to other treatment route of N-89. The antimalarial
activity of N-89 in transdermal route, parasitemia was decreased and finally didn’t
observed in mice after 3-days treatment. Then, parasites in mice didn't any
recurrence or recrudescence and finally, mice cured with no any side effects. To
pharmacokinetic study, blood level of N-89 was sustained about 10 ng/ml for 12 hrs
and 2 times per day treatments will be need to cure for malaria parasites in mice.

Conclusions :

We found transdermal-N-89 formula shows antimalarial and long lasting activity for
Plasmodium parasites. Now we are plan to develop the suitable formulation of the
compounds for human use.
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Introduction :

detefot= A AMAIRC=Z ojd 30 o olio] d A wEZEol o, oF 29 54 oA
59 ol A=, o] & 1009 ¥ ol4o] AWt 71WE Atolch. AxEA] Letejol |2
A A&Aow JiEEL QAT Z22H, of2HUAIY oA WS 2= Zefefotd 5o
ettty Qty, B HAle= MR|E Wateloll Plasmodium berghei®] ANKA strain of A
ookinete surface antigen-like protein (Pbs28) & =Zgtel:= Hio|2|A SARRIXIES A AR5}
0bo A welof o] WAl FIHE B UAL S}

Material and Method :

P. berghei®] Pbs28 & QI==0lX} H}o]2]A matrix protein 1 (M1) SAAE 242 224 &
sttt Baculovirus expression system 2 ©0]-85}0] P berghei 2] Pbs28 1t Q1=F X} H}o]
HA MlE Tdsts 4729 Baclovirus & AJ4tsITh IEEQAL vpoj2fA M1 & core
protein 02 A5ty P berghei® Pbs28 & w3st= HiolHA SARJIAX (Virus-like
particles, VLPs) BlAIS A|Axstgct AAMSE VLPs & &A1 A8l 0]7 (Transmission electron

microscopy, TEM) % Western blot 0.2 3HIst1 0240 52 A2 A% (Intranasal) &
SFATE. Hiol2{A JFANRIAPE ASH UheAoA S Falsto] A A ¥ offE =lst
X, P berghei® ¥%S 7ZFHA|Z] (challenge infection) & UFAC] HAYLS  AMxg dl
71’8585 (parasitemia) 5 =I5t

Results :

P. berghei®] Pbs28 o] ¥alsl= dlo|2{A SAQIA} (VLPs) BiXlo] AZAo g AAREQICH v}
o2l A GAIIAF WAlo] AEY U AL P bergheid] WES B 2d A U 2

Do Tef]op 50| IgG ¥ IgG2a FAINHS0] =7 UEGT v NZE F2]ste] HAA|
T2 BAN3 Ay WA © 0pQAoN We 20| CD4+ T cell, CD8+ T cell @ Total B
Cello] A&=Qlth. E3F viol2{A JANJAL AEeh uR2A00A AEE0] =7 e en, 7|48
35 A Zat vpolglA QALIANE AETE R AO|M P berghei @] ¥%0] Wol TAEA

ch.

Conclusions :

P. berghei®| Pbs28 & Wdldlh= vlol2{A [AFUAL WAl OpQA0A AAd W MEz/dHA

g doFth P berghei®] 9% AP0l AT NWFET L LA, 9Ao] WESS &
]

Al Uehs o gelel v oMozl shsAo] AAlsHC
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Introduction :

SEARAE2 A AAIY oF 20% QoA FEEIIE EojQlth. £A4 X ALE9] rhoptry protein
18 (ROP18) I} microneme protein 8 (MIC8) & EAXAIEO] &5 UY=Z R Ustl FAl6H7]
93t W4 Tolct B ARo|M: S4mAIS0] ROPIS 3 MICS & Wash: ulolel s A
At (virus-like particle, VLP) #iAlo] o]s] Q&g @oluteat Alx] a1t2 5209 (019
2) oA HAFSEALAL St

(o)

Material and Method :

Baculrovirus expression system & 0|85t ZEA|RLOA EAXZAEC ROPI8 1 Q=
A} "lo]2{ A matrix protein 1 (M1) & ®Z3tst= VLP (ROP18 VLPs) 9 MIC8 1} M1 &
8}5 VLP (MIC8 VLPs) & A5ttt Ax= VLPs = AAtgio]7d @ western blot 02
Sta, opeA9] v|ZdUyz H&Estett JH% ROP 18 VLPs @Y E+, MIC8 VLPs ©d
z, ROP18+MIC8 VLPs SIREL WAEZOZ Joon, 24 AE 45 & EARA}
54 U= 49AA UEHE HAEhg, Oé.‘%‘?_% R AETIE 2AFSHA S

o mZi ok b Hu
mo opf rO 0%

Results :
VLPs S3dAET2 TEATF vlsl 7185 Seits, Al=x/d ©Y (CD4+, CD 8+ T cell
memory T cell) ¥F-g0lA A|HA] 235 BJTH E3F VLPs SAAELS 718%5 4Ad 93

v ¥5 Atol=7Hl (INF-gamma, IL-6) 3! apoptosis ®hg 3 =4 Wl 71445 &4 v
o] FXs| Hgastet. AutAlor TAFZI vls) EFFELY oA

ot

P

Conclusions :
ol2]3t ZuH= ROPI8 % MIC8 & st VLPs £3 Wilo] o VLP WiAlw} u]wstoe] AlY
Al &37F 9928 A=sich m2lA ROP18 + MIC8 VLPs &3t "WiAl e E L nxtEZ0f fjst Ab

Rj&IQ1 ¥HAl 0 2 A 9] 7HsAo] Qlct.
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YS3 Invasion inhibitory of Plasmodium vivax antibodies of monkey and
human-adapted P. knowlesi parasites into erythrocytes

Fauzi Muh' (Indonesia), Seong-Kyun Lee', Jin-Hee Han', Ji-Hoon Park!, Rafiul Hoque'
(Bangladesh), Moh. Egy Rahman Firdaus', Takafumi Tsuboi® (Japan), Osamu Kaneko®
(Japan), Eun-Taek Han '

Department of Medical Environmental Biology and Tropical Medicine, School of
Medicine, Kangwon National University, Chuncheon, Gangwon-do, Eepublic of Korea’,
Proteo-Science Center, Ehime University, Matsuyama, Ehime, Japan? Department of

Protozoology, Institute of Tropical Medicine, Nagasaki University, Japan?®

Introduction :

Invasion process in Plasmodium species is very rapid and complex process which
involved several ligands and receptors interaction. Several ligands have been well
identified in Plasmodium vivax and P. knowlesi, but extensive molecular machinery in
invasion makes vaccine development hampered. Hence, a vaccine targeting different
species which enable to block the invasion of blood-stage parasites will enormously
affect to elimination program.

Material and Method :

Thus, this study revealed the importance of finding in possibility of cross-protection
from vivax- and/or knowlesi-infection. Several candidates have been s elected as
potential enormous cross-vaccine development based on identical amino acids domain
and B-cell epitope recognition. Cross-reactivity was proved by wusing £ wvivax
antibodies with P. knowlesi parasite by immunofluorescence assay, western blotting,
and protein microarray. Cross-invasion inhibition for target antibodies was
investigated in monkey and human-adapted P. knowlesi parasites.

Results

P. vivax specific target antibodies successfully recognized P. knowlesi parasite which
specifically localized in the different subcellular organelles of parasites such as
surface, microneme, and rhoptry. Also, antibodies from vivax- and knowlesi-infected
patient serum samples recognized common and shared epitope by using specific
target recombinant proteins. The most unique of this finding is some P. vivax
antibodies could be able to block the merozotie invasion of monkey and
human-adapted P. knowlesi into erythrocytes in concentration dependent manner.

Conclusions :

Our findings highlighted the notion of cross-protection among vivax- and
knowlesi-infected malaria patients. As future direction, this study will facilitate the
containment of P wvivax in vitro culture, and to get attention of broadly vaccine
development among Plasmodium species.
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YS4 Identification of erythrocyte binding tropism of Plasmodium
knowlesi merozite surface proteins involved in parasite invasion

Seong-Kyun Lee', Da-Hye Park', Jin-Hee Han', Fauzi Muh', Mohammad Rafiul Hoque',

Ji-Hoon Park', Nam-Hyeok Kim', Sung Hun Na? Eun-Taek Han', Osamu Kaneko® and
Robert W. Moon*

Department of Medical Environmental Biology and Tropical Medicine, School of
Medicine, Kangwon National University’, and Department of Obstetrics and
Gynecology, Kangwon National University Hospital, Chuncheon, Gangwon-do, Republic
of Korea” Department of Protozoology, Institute of Tropical Medicine (NEKKEN),
Nagasaki University, Japan® Department of Immunology and Infection, Faculty of
Infectious and Tropical Diseases, London School of Hygiene and Tropical Medicine,
London, United Kingdom*

Introduction :

In South East Asia, newly emerging malaria is now Plasmodium knowlesi, a zoonotic
parasite infecting cynomolgus macaque monKkey, Macaca fascicularis, and human.
There was report that mechanism of the parasite to invade bet ween two hosts are
distinct in genome and transcriptome level. Hence, recombinant merozoite surface
proteins for functional study were carried out to characterize the erythrocyte binding
tropism.

Material and Method :

The recombinant merozoite surface proteins, MSP1 and MSPIP of P knowlesi
(PkMSP1-19 and PKkMSP1P-19) were expressed and purified from bacterial protein
expression system and were used for immunization into rabbit to gain polyclonal
antibody that was used for immunoblot and IFA. The purified proteins were subjected
to binding assay with different host erythrocytes.

Results :

The recombinant proteins were successfully expressed and purified as soluble form
with His- or GST-tag, and the purity was evaluated in SDS-PAGE. The polyclonal
antibody against PkMSP1-19 and PkMSP1P-19 recognized the recombinant protein and
parasite. The signal pattern of the proteins were observed as typical merozoite
surface protein in parasite. The PkDBP-a was able to bind to cynomolgus, rhesus
macaque as well as human reticulocytes, but PkMSP1-19 bound to only human
reticulocyte. Interestingly, PkMSP1P-19 bound human reticulocyte as well as
cynomolgus erythrocytes, suggesting that it has different binding tropism compared to
PkMSP1-19 and PkDBP-a.

Conclusions :
PkMSP1P-19 and PkMSP1-19 showed co-localization in blood-stage parasites, however
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different binding tropism indicates that they are selectively necessary for invasion
into cynomolgus and/or human erythrocytes.

YS5H Orphan nuclear small heterodimer partner plays an important role
in host protective immunity to 7oxoplasma gondii infection

Byung-Joon Park, Su Jin Bae, Ji Na Lee, Jae-Won Choi, Guang-Ho Cha, Young-Ha
Lee, and Jae-Min Yuk
Department of Medical Science and Department of Infection Biology, Chungnam

National University School of Medicine, Daejeon 301-747, Republic of Korea

Introduction :

SHP (NROB2; Mouse Genome Informatics accession code, 1346344), is an atypical
orphan nuclear receptor superfamily and mainly contributes to transcriptional
regulation of divers metabolic pathways th rough interactions with various nuclear
receptors and transcription factors. We previously reported that SHP is an important
negative regulator in endotoxin-induced systemic inflammation, however, the roles of
SHP in host protective immune responses against 7oxoplasma gondii have not been
fully identified.

Material and Method :

BMDMs were differentiated for 5-7 days in medium containing macrophage
colony-stimulating factor, as described previously. The culture medium consisted of
DMEM supplemented with 10% heat-inactivated fetal bovine serum (FBS), 1 mM
sodium pyruvate, 50 U/mL penicillin, 50 pg/mL streptomycin, and 5 X 10—5 M
Z2-mercaptoethanol. Splenocytes were isolated by mechanical disruption, followed by
differential centrifugation and resuspension in DMEM. 7. gondii (RH and GFP-RH) was
maintained in ARPE-19 (a human retinal pigment epithelial cell line).

Results

SHP deficiency resulted in the decreased tissue burden of 7. gondii ME4 9 strain. We
next determined serum levels of tumor necrosis factor a (TNF-a) and interleukin-12
(IL-12p40) in 7. gondii-infected wild type (WT) and SHP deficient mice. SHP deficient
mice infected with 7. gondii ME49 strain showed enhanced generation of TNF-a and
IL-12p40 than WT mice with those. Moreover, intracellular survival and proliferation
of 7. gondii in SHP deficient primary macrophages were significantly diminished.

Conclusions :

In consistent of in vivo finding, TNF-o and IL-12p40 mRNA expression were highly
increased in the SHP deficient macrophages. Taken together, our finding suggested
that SHP is a strong suppressor of host innate immune responses upon 7. gondii
infection.
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YS6 Trichinella spiralis infection enhances protective immunity against
subsequent infection by respiratory syncytial virus

Ki-Back Chu', Dong-Hun Lee', Hae-Ji Kang', Su-Hwa Lee', Fu-Shi Quan?
Department of Biomedical Science, Graduate School, Kyung Hee University, Seoul,
Korea®' Department of Medical Zoology, Kyung Hee University School of Medicine,
Seoul, Korea’

Introduction :

Respiratory syncytial virus (RSV) is one of the major causative agents of viral
bronchiolitis, which is fatal to newborn infants and the immune-compromised elderly.
RSV infection induces inflammation and pathophysiology of virus-induced asthma
exacerbations. Influenza virus coinfection with 7richinella spiralis has shown to
ameliorate pathology in mouse lung. In this study, we established the primary
infection of helminthic parasite 7. spiralis in a mouse model. Antibody response, lung
inflammatory cytokine and lung virus titer were determined to investigate protective
immunity against RSV infection induced by pre-existing 7. spiralis infection.

Material and Method :

Mice (Balb/c) were orally infected with a single dose of 7. spiralis larvae (150 larvae
per mouse) and subsequently infected with RSV A2 strain (3x10° pfu per mouse)
(TS-RSV) after 2 weeks viaintranasal route. Sera were isolated from blood samples
collected at regular intervals. RSV AZ2-specific IgG and IgE antibody responses and
total IgE antibody responses were determined using ELISA. Mice were sacrificed on
day 4 post-RSV infection and lung samples were harvested to determine RSV titer,
inflammatory cytokine (IFN-y) and lung T cell population (CD4+, CD8+).

Results

TS-RSV infection induced significantly higher levels of RSV AZ2-specific IgG and IgE
antibody responses (P < 0.05), and total IgE antibody response (P < 0.05) compared to
single RSV infection. Compared to single RSV infection, TS-RSV infection significantly
increased CD4+ and CD8+ T cell responses (P < 0.05), reduced pro-inflammatory
cytokines response (IFN-y, P < 0.05), and inhibited lung virus titer (P < 0.05).

Conclusions :

Our results demonstrate that previous exposure to the helminth 7. spiralis
significantly reduces lung inflammatory cytokine response and inhibits RSV infection,
resulting in protective immunity against subsequent infection by RSV.
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Q7 Life history of Brachylaima koreana n. sp. (Digenea: Brachylaimidae)

Woon-Mok Sohn', Byoung-Kuk Na', Jung-A Kim', Hee-Ju Kim'

Department of Parasitology and Tropical Medicine, and Institute of Health Sciences,
Gyeongsang National University College of Medicine’

Introduction :

Brachyleima koreana n. sp. was described with adult worms recovered in the striped
field mice, Apodemus agrarius, from Gurye-gun, Jeollanam-do, Korea. However, the
other biological characters of this fluke have not been known yet. Therefore, we
conducted the present study to complete the life history of this fluke in the field and
laboratory conditions.

Material and Method :

Survey on the snail intermediate hosts was performed in the field of Gurye-gun,
Jeollanam-do, in 3 times for 2015-2017. Collected snails were examined with the
digestion and compression techniques. To obtain adult worms, mesocercariae were
orally infected to 5 hamsters. Larval and adult worms were observed with a light
microscope with micrometer and SEM.

Results

Total 50 (71.4%) out of 70 land snails, Acusta despecta sieboldiana, were infected with
mesocercariae and other larval stages on July, 2016. Mesocercarial density was 26.4
per snail infected. Mature sporocysts were highly branched and had germ balls,
developing and/or mature cercariae. Cercariae were elongated, microcercous and 273
x 121 ym in average size. Mesocercariae with genital primodia were different in size
according to the developmental stages, i.e., 444 x 254, 593 x 321, 731 x 392 and 869
x 357 mm respectively. Morphological, growth and development characteristics were
observed with juvenile (2-day and 6-day-old) and adult (10-day, 14-day and
18-day-old) worms recovered from hamsters. Tegumental ultrastructures for all
stages, i.e., sporocyst, cercaria, mesocercaria, juvenile and adult, were also observed.

Conclusions :

By the present study, it was confirmed for the first time that a species of land snail,
Acusta despecta sieboldiana, act as the intermediate hosts of Brachyleima koreana,
and hamster is a suitable definitive host of this fluke.
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YS7 First detection of Echinococcus multilocularis in rodent
intermediate hosts in Turkey

Mohammed Mebarek Bia!, Hamza Avcioglu?, Esin Guven?, Ibrahim Balkaya? Ridvan

Kirman?, Hatice Gulbeyen?, Ali Kurt®, Sali Yaya? and Sadik Demirtas®

Department of Parasitology & Tropical Medicine, School of Medicine, Chungbuk
National University, Cheongju, Chungbuk 28644, Korea', Department of Parasitology,
Faculty of Veterinary Medicine, Atatiirk University, Erzurum 25240, Turkey’,
Department of Pathology, Erzurum Regional Education and Kesearch Hospital,
Erzurum 25240, Turkey’, Department of Biology, Faculty of Arts and Science,
Ondokuz Mayys University, Samsun 55139, Turkey’

Introduction :

Echinococcus multilocularis is the causative agent of alveolar echinococcosis (AE), a
potentially fatal zoonotic disease. Large parts of Turkey are considered as endemic
for E. multilocularis. The aim of this study was to determine the occurrence of
metacestodes of £ multilocularis in wild rodents in Erzurum, an endemic region for
human AE in Turkey.

Material and Method :

Trapping animals was conducted between February and December 2016, in 20
counties of Erzurum Province. Rodents were identified at the genus level using the
standard morphological criteria. After dissection, they were examined macroscopically
for meta cestodes of £ multilocularis. Suspicious lesions (e.g. white spots) were
excised and preserved in 70% ethanol and 10% formalin for molecular and
histopathological examinations.

Results

Total 498 rodents were examined. Suspected lesions were observed on the livers of 48
rodents, and then partial fragment of mitochondrial 12S rRNA gene was
PCR-amplified. Five liver samples exhibited £ multilocularis infection and the
prevalence of E. multilocularis for Microtus spp. was 1-3%. All the infected rodents
had fertile metacestodes. Infected rodents were morphologically and molecularly
analysed and were confirmed to be Microtus irani by mitochondrial cytochrome b
gene sequence analysis.

Conclusions :

This is the first report of the presence of E. multilocularis in rodent intermediate
hosts in Turkey. Our findings of all infected M. irani with protoscoleces show that
this rodent can act as suitable intermediate hosts for £ multilocularis in Turkey. It is
recommended that molecular analysis should be conducted in addition to gross and
histological examinations to determine the presence of £ multilocularis in rodents.
An extensive survey should be conducted to investigate the prevalence of E
multilocularis in definitive hosts (especially fox and dog) in Erzurum Province.

_37_



011 Analysis of genetic diversity, natural selection and population
structure of the C-terminus merozoite surface protein 1P (MSP1P) genes
of Plasmodium knowlesi from clinical isolates

Md Atique Ahmed' and Eun-Taek Han'
Department of Medical Environmental Biology and Tropical Medicine, School of

Medicine, Kangwon National University, Chuncheon, Republic of Korea'

Introduction :

Plasmodium vivax merozoite surface protein 1 paralog (PvMSP1P) C-terminal 19 kDa
domain is a potential vaccine candidate however, no study has been conducted in the
orthologous gene in Plasmodium knowlesi. This study was conducted to explore the
level of polymorphisms, natural selection and the genetic structure of C-terminus
PKMSP1P genes from clinical isolates of Malaysia.

Material and Method :

Forty C-terminus PKMSPI1P sequences were obtained from published P£. knowlesi
genomes from clinical isolates originating from four different regions of Malaysia;
Sarikei, Betong, Kapit and Peninsular Malaysia. Genetic diversity, polymorphism,
natural selection was determined using DNAsp and MEGA 5.0 software. Population
structure of parasite was determined using STRUCTURE software.

Results :

A total of 37 polymorphisms were found leading to 27 haplotypes with a haplotype
diversity of 0.954+0.023 and genetic diversity (1=0.0088). There were 20 synonymous
and 17 nonsynonymous substitutions. Evidence of strong purifying selection was
observed (dS-dN=2.03, p < 0.05) within the domain supported by negative values for
Tajima’'s D (-1.53), Fu and Li's Dx (-2.08) and F* (-2.25). Population structure
analysis showed that there were 4 sub-population (A=4) clusters in Malaysia.

Conclusions :

We have found low genetic diversity and strong evidence of negative selection at the
C-terminal P. knowlesi MSP1P genes and four sub-populations of parasites in the
clinical isolates.
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Results :
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P1 Study on specific gene associated with carcinogenesis by Clonorchis
sinensis and N-nitrosodimethylamine on host cell using transcriptome
sequencing

Eun-Min Kim!, Tai-Soon Yong

Department of Environmental Medical Biology and Arthropods of Medical Importance
Resource Research Bank, Institute of Tropical Medicine, Yonsei University College of
Medicine, Seoul 03722, Korea'

Introduction :

Clonorchis sinensis, the most prevalent parasite in Korea, has been reclassified as
Group I bio-carcinogen for cholangiocarcinoma (CCA) in humans by IARC in 2009 C.
sinensis associated cholangiocarcinoma (CCA) is still unknown.

Material and Method :

In human cholangiocyte line, H69 cells were continuously exposed to
N-nitrosodimethylamine (NDMA) and excretory-secretory product of C. sinensis (ESP)
over one year.

Results :

H69 cells that were continuously exposed to ESP of (. sinensis and NDMA showed
cancer-like characteristics including cell proliferation was more than 5.7 times and
the proportion of cells in the G2/M phase increased up to 42% compare to
non-treated H69 cells. Based on these results, whole-transcriptome sequencing was
performed to compare the genome-wide gene expression patterns of H69 stimulation
with NDMA and/or C. sinensis ESP with non-treated H69. A total of 1301 differentially
expressed genes (DEGs) were identified, 521 of which were up-regulated and 780 were
down-regulated. Gene ontology and Kyoto Encyclopedia of Genes and Genomes
enrichments revealed that numerous DEGs belong to cancer-relevant genes, involved
in cell cycles, cell proliferation, and cell adherent-relevant pathways. Among them,
we focused on the P53 signaling genes and found that two genes increased and eight
genes decreased from a number of their genes.

Conclusions :

In conclusion, these data suggest that the P53 and K-ras signal plays a key role in
regulation of cell proliferation, which may cause cholangicarcinoma under stimulation
by ESP of C. sinensis and NDMA.
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P2 /n silico characterization of nuclear receptor superfamily in
Clonorchis sinensis

Won Gi Yoo, Ji-Yun Lee, Fuhong Dai, Sung-Jong Hong
Department of Medical Environmental Biology, Chung-Ang University College of
Medicine, Seoul 06974

Introduction :

Nuclear receptors (NRs) are a superfamily of transcription factors important in key
biological, developmental and reproductive processes. However, the understanding and
characterization of nuclear receptors in Clonorchis sinensis is limited.

Material and Method :
We annotated the C. sinensis NRs and compared them to other species, primarily
through functional motifs and phylogenetic analysis.

Results :

C. sinensis contains 27 NRs spanning six NR subfamilies of NRO to NR5 except for
NR6 subfamily. Seven of the 27 receptors phylogenetically were grouped into the NR2
subfamily, primarily involved in energy metabolism and resource allocation. Some
NRs, such as NR4A3 and THA, show strong conservation with human NRs. A novel
group of 10 receptors were identified in C. sinensis that groups with NROB clade, but
forms its own sub-clade.

Conclusions :

Most of the receptors identified in C. sinensis have homologs with human NRs
examined with the exception of the NR6 group and novel receptors. These groups of
receptors may harbour functions that are intrinsic to parasitic physiology.
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P3 Development of detection element for immunoassay to detect Zika

virus

Do Thi Hoang Kim'. Seon-Ju Yeo'!, Ga-Eun Seo? Hae-Jin Sohn?, Ho-Joon Shin? Hyun
Park'
Zoonosis Research Center, Department of Infection Biology, School of Medicine,

Wonkwang University, lksan, Republic of Korea' Department of Microbiology, Ajou
University School of medicine, Suwon 164, Republic of Korea?’

Introduction :

Zika virus has been associated with Guillain-Barré syndrome and the microcephaly
syndrome in fatal and newborn. This study introduces a strategy to produce
monoclonal antibodies which promise as a good candidate for Zika Diagnostic System.

Material and Method :

Zika virus was cultured in Vero cell and titrated by TCID50 method. Zika envelop
protein domain I and domain II (EI-II) were expressed in E. coli system using pET21b
system. These proteins were then purified and the antigens were immunized in mouse
to produce monoclonal antibodies (mAbs). Six mAbs candidates were screened by
ELISA with EI-II antigen and Zika virus.

Results :
Two out of six mAbs candidates showed high efficiency detection Zika virus and Zika
EI-II antigen.

Conclusions :

Zika envelop protein domain I and domain II (EI-II) were essential to make efficient
detection material to develop a Zika Diagnostic System.

_44_



P4 Development monoclonal antibody targeting chikungunya virus
envelope 1 protein

Nguyen Chien Huu', Seon-Ju Yeo'!, Ga-Eun Seo', Hae-Jin Sohn? Ho-Joon Shin? Hyun
Park'
Zoonosis Research Center, Department of Infection Biology, School of Medicine,

Wonkwang University, lksan, Republic of Korea' Department of Microbiology, Ajou
University School of medicine, Suwon 164, Republic of Korea?’

Introduction :

The effective of monoclonal antibody to detect chikungunya virus infectious disease is
urgently requested in diagnostic field to treat patient efficiently. In this study, El
envelope of chikungunya virus was developed to generate a monoclonal antibody
(MAD), capable of detecting the virus specifically.

Material and Method :

Chikungunya virus El1 recombinant antigen was expressed in £. coli system and
confirmed by Western blot analysis. Monoclonal antibodies are typically developed
after immunization with chikungunya virus E1 antigen. Efficient candidate monoclonal
antibodies were screened by immunoassays.

Results :
Two candidate MADb2B5 and 2C8 showed the positive signal with Immunofluorescence
(IFA), Western blot, Sandwich ELISA against recombinant antigen and virus.

Conclusions :

E. coli-expressed recombinant envelop protein E1 was useful to develop monoclonal
antibodies specific chikungunya virus.
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P5 Development of monoclonal antibodies for the diagnosis of

Plasmodium vivax

Nguyen Thi Phuong Linh', Hyun Park', Jinyoung Lee', Dong-Xu Liu', Ga-Eun

Seo?,Hae-Jin Sohn? Jin-Hee Han® Eun-Taek Han?® Ho-Joon Shin? Seon-Ju Yeo'
2zoonosis Research Center, Department of Infection Biology, School of Medicine,
Wonkwang University, lksan, Republic of Korea' Department of Microbiology, Ajou
University School of Medicine, and Department of Biomedical Science, Graduate
School of Ajou University, Suwon, Republic of Korea? Department of Medical
Environmental Biology and Tropical Medicine, School of Medicine, Kangwon National
University, Chuncheon, Republic of Korea’

Introduction :

Plasmodium lactate dehydrogenase (pLDH) is a strong target antigen for the
determination of infection by Plasmodium species specifically. However, a more
effective antibody is needed due to the low sensitivity of the current antibody in
many immunological diagnostic assays.

Material and Method :

In this study, recombinant PvLDH was experimentally constructed and expressed as a
native antigen to develop an effective P. vivax-specific monoclonal antibody (mAb).
Two mAbs (2CF5 and 1G10) were tested using enzyme-linked immunosorbent assay
(ELISA) and immunofluorescence assays (IFA), as both demonstrated reactivity against
pLDH antigen. Of the two antibodies, 2CF5 was not able to detect P. falciparum,
suggesting that it might possess P. vivax-specificity.

Results

The detection limit for a pair of two mAbs-linked sandwich ELISA was 31.25 ng/mL
of recombinant antigen for sandwich ELISA. The P wivax-specific performance of
mAbs-linked ELISA was confirmed by in vitro-cultured P. falciparum and P.
vivax-infected patient blood samples.

Conclusions :

The two new antibodies possessed the potential to detect P. wivax and will be useful
in immunoassay.
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Introduction :
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Material and Method :
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Results :

TS 15-1c & A5t g o, ARotd=e] Al 13 Z2bd Wado] 716 Sl S/da &
A" QAR TGF-B, p-Smad2/3 9] wdlo] £71519c}. £5§t staining ZA1t2 8015192 o,
TS 15-1c Feto]=& A2t 0peAo] J 2A Y Zell g/do] 75t &7 He] &
IS¢

Conclusions :

TS 15-1c A2 Al AYFo2 geat Ao £7 A7t wel & qes AL =gt o 1t
oA Al 18 20 @449 S7PF # AE Zles AlrEc AY 2

15-1c Feo|=r} Fatel, RAIRRAY, 257040 =33 &&= SAE 7/EE0d £ 5 7o
2 A7)
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Introduction :

-4t A 29 £§ TAZ obguie] Bx) AelEsielond A 23 £8 TAIL oy ol
& 9 A5 AolErlel BER ARHCh A2Y £g TAZ obdel Baht Az o
sto 2/t Hu AF Asfio] 7]ofsk= IgE, H|SAlZ 22 S AE-ui7RAQl ¥hg2 A=
th. MR Z(Trichinella spiralis) 7Y@8 A] IL-4QF A28 =& TARL ottt Z7F= o|n|
W2 A== &ote SPEHOUN. SHARE ol Efjiel Nxso] IL-4 5 FH|stH d &A
715 7R =Rof disiAl= otAl AtElojzl virt gt

=l

Material and Method :

C.129-114tm1Lky/] 02 (IL-4 GFP express) o] AMR& A0 AEE Al7|2, ZF2 39 4%
3 opeao] Al Y WA U A FW AZPL st SAE BAL £9) /14
dgom gt 45U IL-4 Bu] T AlZO| 23} g2 A5t

Results

Aos 09 5 25 (A7) & 45 (Z84Y7]) 2FoflA IL-4 5 £8]5t=T (IL4'CD4" T)

A St feles Skt g Astn. 1 5 JleiEst ol e aFo 3t

stelig], Aoz a3tels xQ-7]0 TAZQF AnAa 23telx| o2 &4 o] A Ao

EAStE AE 1 TAZ 9501 Z7101900 L4 Bu-0AAES] SolE SR 4 9gT

g2 B Almo] 7h49} IL-4 Bu|-xtA Als) Hlmo] A4S sIs 4 QI9lot} IL-4 Hu|-&}

o Abs T N|Z7t Z7sh= 718 sHolstqict

Conclusions

71ME E Zot &3 UoA Yojut= [L-4 & B2H|SF 4 9l Cjokst A|xo] ¥aElE sholst
9ot E5| IL-4 2u]-7]AN| L] =77} IL-4°] Bu] A0 I #Lojst 7oz ilzE
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Introduction

oJFo W ATSL £l JME U /1WE 9 HESo| 59 WNSS AMst ke
g dear] ? 52 AAshe ®abrt &0l SRIEUY, At WY Ak motst oheket A
2ho] X|gHog ZZ2 ¥ty Qlth WRIR = (Echinococcus granulosus)e E&S 7|8to=2 st
L xodo] ARt W b0 Zelstel EEES Yotk on] WwxEel mEdol xF T
(CD4'CD25'Foxp3™ T) MZE F/dshsttf I~ QAT Aegth 7oy s229Z o] &5t
RAGAAL v]5st AZgojoja] ol Ao ©YRF Fd =40 dH=27] 557 E56
o A

S

Material and Method :

dYasol e Aol 42 2F5M(cyst fluid) & C57BL/6 UF20] 1 mg =& 0|5
WA, 78] A Rolstith 1§, OVA/Alum & AMgsto] ohosd] HAlg fEstL, 71
Mg (Penh score) 57, 7I =AM Y AEA|ze] A& A=, ELISA, FACS & &350 24
27] 557] @5uHge] welshy watg phstolch

=

ML} F7FSIAE, The, Th17 3 AE7KIC) BE7} obget 22iy 259
A SEd DR AA L JEAgRa 1 BA AR U 2a70 27 HAS &
weh gojmoz Fastyitt. £ /@Al MAQ] Th, Thl7 Ab|E7119 L& Wobxa
% AblE7FQI9l IL-10 3 TGF-B 9] &7t §oMoR F7hstict #o] Y o Alet)
AEES FACS 2 BA519S o, AAlS SE3t 0heAo) vlstel T5% Sof 3
gl IL-4'CD4" T Azo] 27F ZAstan &8 T AZ9 7t F7tstoict.

H1 rd o%
ok 1 of

Conclusions :
HYARS ZFdo] A THES &4 AIXl & Th2 Y27 557 @3Nes YeA7]+=
o2 AtmETh
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Introduction :

0]g 2EE Al A2 PR ohe} o] U]g war} glo} HAWRE gol AMgsIAIGH A
L9o] gt weo] ¥E5t0, 0]8 ZEIE =2 AlLsH Algo] Ayt ZEHIE 2 =2 AFL5t A}
Zuct oo ost Zruredel] o AlE AAcks Wt Qlck spAjotulul Ztatde Eahx]
A|gt oje- st Ayoln], FHE dl= Argyfo] Ayt/do] uf =rf. =0 FAME ofydjrp
sial Ztededoln], RAtele WA uf wo] Uk ol AjolH Ayt ZEE A=A

o] Jhalotulut BAtEle &9l vl 9lon], oW @RolA 0]@ ZElE aAxojaje] stAjotofu}

Material and Method :

zratd sHALS-E 7HX|otd|8} (Acanthamoeba lugdunensis KA/E2) HUH-S AlZof Toje] i
+ gyt 2HE = 2 57 [HH0] ofFE Wo]AE (CL-lday), ofFX 2 (CL-2 weeks)], <F
g ZHE d= 2 FF [€do] ofFE el (cosmetic CL-lday) ©offH 2 ¢uel
(cosmetic CL-2 weeks)]E H-&7]0] A 18 AR vlifer F sll=of] RAH ofyup et B
Ate] Bol=2 sjoj7do g AT Fobl o2 A 208 (Multipurpose Solution) Q1 2E]xz2] 9
AngAs 7F ZHE of 6AIF AMejgt & #2 wilog FARE & FAY AL

=
. T1— I_
(FE-SEM) 02 all< {uie stolatair}.

|t
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;9_|
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Results :

ZF 0] ZHE flixofx Ayt FEE sI=HC} 7RAJofia} LGP FAo] fodoz =2 A
o] erelLfQjom. o]zigt ofyju} BAMu} oftjjufe] ¢]Fo] U|EFHE s=0] ARl ZH|FFofA
o ol WAFQICE Jefu} ChRAGAS A2gt BHEE Axo|AL shAlotuut RAto] g}
A Zasts Zol 2ot

Conclusions :

AR og U] &]lx AR A] ZHAJottju} BAMJof Ojgh AA2 AREAMO|A| F-85tH, 0]8 FE
E fll=9o] A& do tist n&= WrEA] Qs
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P10 Prevalence of internal parasites in wild boars (Susscrofa coreanus)
from South Korea

Kyu-Sung Ahn', Shin-Eui Huh', Sang-Woo Seol', Ha-Jung Kim? Kuk-Hyun Suh?
Sung-Shik Shin'
Department of Parasitology'and Internal Medicine? College of Veterinary Medicine,

Chonnam National University

Introduction :

The increase of wild boars in Korea has caused serious problems such as the
invasion of human residential area and damage to agricultural crop. Also, wild boars
can be an important source for domestic swine diseases such as foot-and-mouth
disease, porcine reproductive and respiratory syndrome, brucellosis, salmonellosis,
and mycoplasmosis. Furthermore, wild boars can play an important role as the
reservoir host for parasitic diseases of domestic pigs and humans such as
trichinellosis, ascariasis and toxoplasmosis. In the present study, we investigated
prevalence of internal parasites recovered in wild boars from south Korea.

Material and Method :

Gastrointestinal tracts of 144 Korean wild boars hunted in mountains in the
south-western part of South Korea between 2008 and 2017 were examined for their
visceral helminths. The intestine was slit open lengthwise and the mucosa and
contents were examined carefully in a separate container.

Results :

This survey of 144 wild boars revealed the highest prevalence for Metastrongylus spp.
(72.2%), followed by Globocephalus samoensis (50.0%), Bourgelatia diducta (49.3%),
Stephanurus dentatus (37.5%), Trichuris suis (25.0%), Capillaria sp. (5.6%) whereas
Ascaris suum (3.5%) showed the lowest prevalence. Although prevalence of A. suumis
the lowest number, actual infection rate is expected to be higher than rate of this
study. Because most wild boars of our study were more than a year and it is
supposed to get out to intestine with reached mature age.

Conclusions :

This study showed that the risk of exposure to infection of internal parasites in wild
boars is considerably high in southwestern regions of Korea. Although high infection
of internal parasites in wild boars was found, the infection of internal parasite has
not been reported in Republic of Korean in domestic pigs for nearly thirty years due
to the qualitative improvement of swine farm operation.
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Introduction :
R WY T8 AW SIS FA 1SS olsfsta Seetn] ge ATE sl
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TAlE =2
NAZE Bl spig 574 Relo) Alxo] AR WHAAc she
=2 DH EIR= Knock out mouse A|Aro|U Caenorhabditis elegans @] ¥7AW¥zto]| da2] A
1 9= Micro injection 7|42 OAZ FES Aoz SHAS RASH= HHHo 2 &
gk whioltt. Micro mJectlone 7HR1 AL l*“" FARE "IZA = 7ee 7E4 ol
Rl 718 oYt} o HALA HALEL MB= (Trichinella spiralis) A 17] &% [lst
stage larvae (L1)]& SA© 2 micro injection & 0]30}01 AFEO] anti-TNF alpha &} &=
U Al=sl Bttt

Material and Method :

T spiralis L1 o] 749€ C57BL/6 0F2A0] 222 A3A|A Ll larvaS A9
Micro-injection of] AF8-= plasmid = pPV230.13 ¥} pWPT-GFP o], pPV230.13 of]= At&tQ]
anti-TNF alpha SAA @7|A<EES AUstach AT plasmid & IM-300 Microinjector
(NARISHIGE) S o] &5t 7. spiralis L1 larva @] genital primordium of] &5ttt

Results :
pPV230.13_TNF-alpha 2t pWPT-GFP & #<Ist 7. spiralis L1 9] genital primordium %]
of ®Ee el 22 & 1000t] % 5oteloly wEE & 9gen], £ plasmid & 3
At T. spzralzs L1 larva 2 &AUjoA |A=H= AS &AL

Conclusions :

Micro injection & At835to] 7. spiralis L1 larva o] SHASALS AIs|5 = plasmid S A5t
= A0 7tsdS & 4 A%, Plasmid AE &0 st F71AQ1 AFL7F B R5HR
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P12 Identification of Duffy binding protein domain of Plasmodium ovale
curtisi (PocDBP) involved in reticulocyte invasion

Mohammad Rafiul Hoque', Jin-Hee Han', Myat Htut Nyunt? (Myanmar), Seong-Kyun

Lee', Fauzi Muh', Ji-Hoon Park', Feng Lu? Jun Cao? Sung-Hun Na’, Eun-Taek Han'
Department of Medical Environmental Biology and Tropical Medicine, School of
Medicine, Kangwon National University, Chuncheon, Gangwon-do, Republic of Korea’
Department of Medical Research, Yangon, Myanmar?. Jiangsu Institute of Parasitic
Diseases, Wuxi, China® Department of Obstetrics and Gynecology, Kangwon National
University Hospital, Kangwon National University*

Introduction :

Plasmodium ovale curtisi (Poc) infection reports increased substantially in several
areas of the world within few years. Indeed, a little entity of Poc parasite biology is
known to date, specifically invasion mechanism of this neglected malaria parasite
remains obscure. In this study, we characterize the binding domain of Duffy binding
protein of P. ovale curtisi (PocDBP) as an important ligand for the reticulocyte
invasion.

Material and Method :

Using the bioinformatics tools, we analyzed the PocDBP (PocGH01_00129200) gene
sequence with orthologs of other Plasmodium spp. We selected the homologous
region of P. wvivax DBP erythrocyte binding in PocDBP here named PocDBP-RII and
amplified the sequence from the gDNA of Poc infected patient blood sample.
Recombinant protein of PocDBP-RII was expressed by £ coli system and used for
analysis of reticulocyte binding activity using FACS together with immune serum
production from rabbit. Binding specificity was proven by treating the reticulocyte by
trypsin, chymotrypsin and neuraminidase.

Results :

PocDBP has five exons like PvDBP or PkDBPoa with one signal peptide and
transmembrane domain. PocDBP-RII region were conserved that indicate similar
binding activity in these proteins. The level of conservation in the deduced amino
acid sequence in 5" cysteine rich region was found ~ 44% between the PvDBP and
PocDBP. The reticulocyte specific binding activity of PocDBP-RII was significantly
higher than the erythrocyte binding activity and in a concentration dependent
manner. The erythrocyte binding reduced significantly by chymotrypsin treatment and
inhibited by anti-PocDBP-RII IgG.

Conclusions :

We found conserved domain sequences of PocDBP gene compared with other
Plasmodium spp. and had specific binding activity to reticulocyte. This finding
suggests that PocDBP is an important ligand for the reticulocyte invasion by P. ovale
curtisi.
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Introduction :
AOE defelot Y5 (Plasmodium falciparum) ©f o]gt dtiE Yet2jol= Uid A AAA S
2 oF 2999 exprt WAstH, 1 & oF 449t ‘1‘01 Aol R|AFEO] &2 ARoltt. o]d
A0 Yepeof X &5E Ysto] ZEEH0] ARSI Qlony, Y Zelejol 450 Edo=r X
20| H4F2 77 =HJT o], of2H|U|A]d (artemisinin)o] 7Y E o, of2E|0|AH 7|9k
= AeHow MY Qloh. J2y, 2| of2H|ujAldo] digt WA d0iEd Zet2jore] &
27F o]ojX|HA], N=E FEefelof oF=0] 7igo] HQasith. £ AFoAMs F2es Hol
Alegfdl 2&E=52 AEste dg@detelof vy FYete]ol s2AdRHE3 o] 8ot Ay

Soff Fdetejot autE HrtstaAl sHAL.

(o]

to rlr

Material and Method :

2229 a4 SUE ZEEtejor dF S (Pf3D7 strain) oA AR &= 5359 It
of gyv= ¥ AMsty, iyt £& 2 % (Phellinus baumii?}t Petasites japonicus)s =ct
Pf3D7 strain 3} 222 H Wi ¥E5 (PfDA2) oA FE2tejot gvtE Hrlstg ot ®3F o

i1l

||

-

3 A fAE 24, ELISAYH 2 o]&sto, FYete|otof|lA P japonicus F&H9] %‘?ga}eq
of gi} ¥ HAYS F=5Z FIISIAUT
Results

Pf3D7 strain AFoA a7 ¥F5-&o] 1.33%AG Ylsl, P. baumii, P. japonicus &=
(100 ug/mp), 22 A (10pg/m0)S 7HzF 0.29%, 0.12%, 0.06%°] ¥5g2 Wt
PfDd2 strain o4&, tixo] 2.87% Zat 8lwste] P baumii, P. japonicus %55, 22
29, of2HulAld (10 ug/m)) & Z¥7F 0.91%, 0.19%, 0.60%, 0.11%°] Y5 UEpdct 9

F&% % P. japonicust= P. bergheig 717l UF-AoXNE x40 ¥5-&0] 30.76%% ZAxt
"] wste] 200, 400, 600(mg/kg) =9 P. japonicus Z2&20] 2¥zt 21.57%, 21.21%, 19.25%
o] 9582 tha kol A dA aE BHom, ELISA AFoA =7te TNF-o &

IFN-y 2%]2 waoirt,

Conclusions :

A9l dtete]of okEyt H|WStY, P. japonicus F&=0] 222 U/d(PI3D7) ¥ 222
H 4yiid (PfDd2) ¥5F, Flgelorola fasgt Yekelol A% oA miks BT A
Jjaponicus& AHMT| &Yetelot okm RGO JNHstry] Yol P. japonicus FEEONA =
gy S Feste] FEetejor auE Ford ool
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P14 Establishment of functional interaction assay between Plasmodium-
infected RBC surface protein and endothelial cell receptor by chip-based
protein microarray

i-Hoon Park, Nam-Hyeok Kim, Jin-Hee Han, Fauzi Muh, Mohammad Rafiul Hoque,
Eun-Taek Han

Department of Medical Environmental Biology and Tropical Medicine, School of
Medicine, Kangwon National University, Chuncheon, Korea

Introduction :

Cytoadherence of malaria parasitized-RBC (pRBC) to vascular endothelial cell in the
blood vessel is highly associated with rosetting and cerebral malaria. This prevents
the parasite from being removed into the spleen, resulting in blocking the blood
vessels, which develop complications in malaria patients. Thus, it is considered
important to investigate whether pRBC surface protein 1is responsible for
cytoadherence on endothelial cells (ECs) by chip-based protein microarray.

Material and Method :

pRBC surface proteins and EC receptors were selected using bio-informatics tools and
their recombinant proteins were expressed in NSO cell, Sf 21 cell and WGCF system.
Then we normalized binding of pRBC surface-EC receptors on the amine-coated slide
and performed interaction screening of these proteins and detected activity via
fluorescence-conjugated antibodies by chip-based protein microarray.

Results :

Binding activity of pRBC surface and EC recombinant proteins were followed by
dose-dependent manner. Using the optimal concentration of recombinant proteins
(200 ng/ul of PfEMP1 and 100 ng/ul of CD36), specific binding of the CIDRo domain
of PfEMP1 was found in CD36 significantly but not in ICAM-1 and VCAM-1.

Conclusions :

We can readily explore a high-throughput screening of interactions between pRBC
proteins and human EC receptors for discovery of novel pRBCs-EC cell binding
molecules and/or inhibitors by using chip-based protein microarray as a proof of
concept.
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LRt olxig?, 1S, ol8A°, ARt o|Ygst
s Haglw FFYEAAG AL, SO FFYESTw Y TS Y FA] A,
s EY THE Yy FoYEE!

Introduction :
AEA 2 TEAl S A9 U
2 zabet], tiEA] 2 g4 TR ofs)

o},

Material and Method :
2016 ok 6 UE 10 AR 213 20174 689 T WA AFA L AEA $43
=, o= % s 778 REA 925 79 & =2} AR st E4ulF

Sul95 49 WHE mASEL,

—I>
f.:
rulru
=>|*:4“
%)
roh
or
op

Results :
ARE F 925719) E@40Rv SFAo=Z 61F 94 9Fo|don, ol ZtZt Lymnaea
pervia (0H7]C'E}“HO]), Radix auricularia (Z2U=E2™0]), Physa acuta (Y=o]=E=o]),
Cipangopaludina chinensis (=%30]), Gyraulus convexiusculus (FEole]=Eo]),
Hippeutis cantori (& Eote]223ol), Segmentina hemisphaerula (84 Eole] =23 o]),
Semisulcospira libertina (Th&7]), ¥ Parafoussarulus manchouricus (2]$30]) o]gt}. &
2 BRA O712YHolE 77) BE AAA WAHoN, 3o AFo| 3ol Foe
=23290], A FEo2ZTo], HiFEota|22=dol7t 57 AFHollA ANFE AT AAE 7ol
A Metagonimus, Paragonimus % Echinostoma %-°] S0]8%0] AFEOH, o]52 37
Ao AjF St Semisulcospira, Gyraulus, Hippeutis, Parafoussarulus, Segmentina,
Austropeplea, Radix mjj&0ojA] 2]z ict.

Conclusions :

A9E, 7HAIE G4mFe F2xs Apol7b AT, AIFAILE tAA] R+ A9 L& shd &
=ollA gfet BlE 77 EAisHL ARt S5 ROl RolRSEol TAEALY, o2t RA}
Ade EAl 22 G2mEe ojsh 542 olsfsten] | AAtRE AL8Y 4 A
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P17 Sazxb50] o3t C57BL/6T BALB/c 092 AX|AA|ZLe] HE So] uf
7 @ AtolE7tel LA u]w

olX|E, 912, xtLs, SAT, o]Hgs}
SEOelw gjsky ofupelup 4 ojugjer Zt Gy E el

Introduction :

EARXAS (Toxoplasma gondi) 2 A=Y 7|4 459 dFo=z AtdS =adeh g7 &
Q50| 7J9S Yo 4 9ich. C57BL/6 9 BALB/c & AIGAl|A] Sro] ALBE: OleA &
o E4EAIEO T3 Lol WE Afo|2 wols Zoe UeiH glout, Bag A4
N|Z (Bone Marrow derived Dendritic Cells: BMDC) & ©o]&3F HHSHA L= tlo] o]Fof

AR Qo

Material and Method :
DC = AAF C57BL/6 It BALB/c OFLAOA H5 HNEZE B
6% F9 Rt A7 Atgslaict heAd DC o S4EAF

S
T2 a L4
DC 9] tjmAlel utAel CD40, CD86, MHCI, CD80 9 HidS S=ANnEAHOo g7 EA5IY
q. T3 0peA DCU E4AZAE JREN AHEE Afo|E7lQIo] AIAFS PCR 2 u]iwst
T YaE BRYoR ASHLAAL AolS AL

Results :

DC 9] tjmAQl upAHel CD40, CD86, MHCII, CD80 2 DC 9] HA&aArE U= Z1oZ, 6
o4 & DCE #etAZ] Zit BALB/c UR-A DCs oA ¢ Ho] WLty S4xAE 49
DC ol A2 %ol 0l2}2 Blag Ast BALB/c oherold o 9ol Wassc £ 2203
o] SAG-1 LTS 54T ZuBALB/c 0t ¥Wo C57BL/6 uheA DC7F ¢ Tho]
of e IFN-y, IL-12p40, IL-1B, TGF-B EdFa 54T 21 BALB/c Uhe20M ¢ =
A daEct YA 528 Ay C57BL/6 2 BALB/c kA Dc 2] MAPK subtype ] Q1A4F

s} Jmi 9ol5h Aol Bolx ort.

Conclusions :

EAXAF 4P DCO Al So] o7 3
AHr} BALB/c U0F2A DC7F ¢ &e

A& AR e dadE Yol der W

APO|EF}Ql wreerS v|w st ZAxf, C57BL/6 0L
Hoon, olzfst AdAHARE] Rlo]7} & of
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P18 Evaluation of immunogenicity in mice vaccinated with 7oxoplasma
gondii infected dendritic cells derived exosomes via ocular
administrations

Hyemi Song', Bong-Kwang Jung', Eun-Do Kim? Kyoung Yul Seo? and Jong-Yil Chai'
Institute of Parasitic Diseases, Korea Association of Health Promotion, Seoul, Korea®,
Department of Ophthalmology, Eye and Ear Hospital, Severance Hospital, Institute of
Vision Research, Yonsei University College of Medicine, Seoul, Korea?

Introduction :

The exosomes derived from dendritic cells can induce protective immune responses
as alternative cell free vaccines. Exosomes can display functional MHC class | and
class II with peptides from stimulated pathogens and T-cell costimulatory molecules
on their surface. In this study, we investigated the immunogenicity of exosomes
derived from 7oxoplasma infected dendritic cells (Toxo DC exo) with cholera toxin
(CT) as cell free vaccine against 7. gondii via ocular route.

Material and Method :

BALB/c mice were immunized via mucosal routes including ocular route with TLA or
Toxo DC exo mixed with CT. Mice were immunized three times at 2-week intervals
and we quantified serum (IgG) and mucosal (IgA) immunoglobulin from tear, saliva,
fecal, vaginal wash. After vaccination, mice were challenged i.p. with 10 tissue cysts
of 7. gondii and survival rates were monitored daily and the brain tissue cysts load
was evaluated using gRT-PCR.

Results :

Mice vaccinated with TLA + CT or Toxo DC exo + CT elicited significant higher
humoral and mucosal immune responses in comparison with mice treated PBS or con
DC exo, whereas the group immunized via ocular route with Toxo DC exo + CT
induced signific ant 7. gondii-specific Abs in only serum and tear and vaginal wash
sample. And the density of 7. gondii tissue cysts and survival rate in infected mice
brain was significantly reduced those that of control group.

Conclusions :

We demonstrated that ocular immunization with Toxo DC exo stimulate systemic and
local antibody responses and help reduce the worm burden of 7. gondii infection.
And exosomes cell-free vaccine can induce the protective immune response and is
an at tractive potential tool for a human vaccination strategy against intracellular
protozoan parasite such as 7. gondii.
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P19 FZ&olA 2% §%5 359 34 A 2n

292!, Bia Mohammed Mebarek!, 2]/d&!, o]zql!, vlst&! MY, 1522 A7|A!
2

RO Y JYESFHY . FHPIYGEY AF Rk

Introduction :

AR FE=5 (Chaetodontoplus septentrionalis) O|AM+~ Paragyliauchen chaetodontis
(Yamaguti, 1934), Hurleytrematoides japonicus (Kamegai 1970), Antorchis chaetodontis
(Yamaguti, 1934, Machida, 1975), Antorchis tsushimaensis (Machida, 1971, Machida,
1975) & & 439 S50l HuHJG. 20N HuH ol F5Y &5 HHY FF
(synonym) o820 #st =8 ESF Qlojgitt. o] AFoM= AFA MUY FE252 ddez
AESF 78S ZALE St E Sk} S

Material and Method :

2016 3€ 445E 20179 52 24 7R oflded E OJHAFRALS Boll AlEA oA

sidd (A, Als, AHAL 7Hte) = AP FEsS Ude: 7185 ZAFE A, &
;1T]; a

%
oA 3%9 F57F 7152 LAt Al d5EE 10%

Results :

471 siollA &'l & 110k2]e) FE5olM P. chaetodontis @t A. chaetodontis & Z{7} 239
oF2], 1300 of2] HAstR L, At AFAl A|FollA g7l 5 8 tta|Y FAE=wolA A japonicus
1150128 WASIGEL. H. japonicus®] 79 NS} /M wo| Ay WAL A gt WA 3
%.0] 552 HHiEA™ EAS 7|Etes ¥y Paragyliauchen — chaetodontis,
Hurleytrematoides japonicus, Antorchis chaetodontis 2 =759 C}.

Conclusions :
o 3FY §FL BT URAM WAHCN ITyold: musx gt 1934
Yamaguti 7} P. chaetodontis®t A. chaetodontis® &322 7|=3t Chaetodon sp.
(Chaetodontidae) = 2l 1At ojaiA A2 4% Auetn wogn gt ofwl oy
S oA, AR FAeE A A 22| gEd TS 2 1253l W, Yamaguti 9 7]
£ H&EE (Chaetodontopl us septentrionalis) ©] ZUH 7oz Woi=ltt Est 2] AL
= A. chaetodontis 2 =75t BEO] Su HAFS ES A. tsushimaensis?t A. chaetodo
ntis9) 5 4 Ukt JP5A4S FASAT B ASHE F5 = shte] Fag Feje
q 25719 AR GOl dejriato] Wad oz W

ol

—_

J

L 1

ok 1
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P20 siitol i doolA LAg ZU 071§ dBES 15 B

o] =9, Z4ofl&, Bia Mohammed Mebarek, 2]/d%, 8lstd, AP, A7|A

gojstiz o7o)e) 7] YE ey

Introduction :

4t (Chelidonichthys kumu) = A%H3t ZgA0] Ba} 2 slgx|seforl SAA vt 2
W12 F2 Al Aelu] ofZe ERGIA UAT ARAME FR WAL O Aget: B
2 olFolch Aol opulolA DAEF 1 S wstgont ML 712 22 4 glo]

ol &/d3IAH

Material and Method :
20179 59 3Y maA ZEARONA 2UT Aol opulola 2T FAE 10% 2w
of 1A%t & Semichon’s Acetocarmin G sto] FJEfA O 2 WASHA

Results :

wAle A& B goly odFE A gy 4 710l o #+9Ed
2 X|stc}. st vwpg o= o7

°2 10 7ie) 244 AER ol ik 59

oof e Alelol EPE 9k A& A0S BAstel Trochopus Aobo 2 5751

Conclusions :

Trochopus hobo+ L20|A 19429 Yamaguti o] Qs A3 HWREJTH R|I7HA] T. hobo
T GRAAT BUE ARG gl Burt Hoa2x REAGo] o {& oz mopd
HAEEDo Tist ZU A7t 0]SsH AErollA E71AQI RAP} o] ZojAofd tjAto gz wmtt
5t
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P21 Plasmodium vivax merozoite surface protein 1 paralog (PvMSP1P)
B-cell epitope mapping and parasite invasion inhibitory monoclonal
antibodies identification

Jin Hee Han', Cheng Yang? Fauzi Muh', Md Atique Ahmed' (India), Rafiul Hoque’,
Jee-Sun Cho?®, Myat Htut Nyunt’, Seong-Kyun Lee', Ji-Hoon Park', Nam-Hyeok Kim',
Hye-Yoon Jeon®, Kwon-Soo Ha®, Myat Phone Kyaw*, Bruce M. Russell?, Laurent Renia?
Ho-Joon Shin®, Sung Hun Na’, Eun-Taek Han'

Department of Medical Environmental Biology and Tropical Medicine, School of
Medicine, Kangwon National University!, Department of Parasitology, Wuxi Medical
School, Jiangnan University, Wuxi, Jiangsu, China’, Department of Microbiology, Yong
Loo Lin School of Medicine, National University of Singapore®’, Department of Medical
Research, Yangon, Myanmar®, Department of Molecular and Cellular Biochemistry,
Kangwon National University School of Medicine, Kangwon National University’,
Department of Microbiology, and Molecular Science and Technology, Ajou University’,
Department of Obstetrics and Gynecology, Kangwon National University Hospital,
Kangwon National University’

Introduction :

Plasmodium vivax invades reticulocytes in the human blood stream using complex
mechanisms which involves diverse parasite protein and host red blood cell receptors
interactions. P. vivax merozoite surface protein 1 paralog (PvMSP1P) which are newly
discovered for erythrocyte adhesive antigen and widely spread on the merozoite
surface at schizont stage. The approximately 19 kDa of two epidermal growth
factor-like domains at the C-terminus of PvMSPIP (PvMSP1P-19) was strongly induce
acquired-immune response in P. vivax patients.

Material and Method :

PvMSP1P-19 specific peptides were produced to determine acquired-immune response
on vivax patient using peptide array method with each different country field isolate.
The monoclonal antibodies were used for functional epitope mapping on PvMSP1P-19
by COS-7 cell based binding inhibition assay and peptide array. To determine mAbs
functional activity, invasion inhibition assay were performed with P. knowlesi.

Results :

1BH9-A10 as IgGl isotype showed direct erythrocyte binding inhibitory effect. The
I1BH9-A10 was recognized peptide C1755 position (1,755-1,772 amino acid [aa.]
position). However, the human adapted P. knowlesi inhibits invasion significantly by
2AF4-A2 and 2AF4-A6. The 2AF4-A?2 and 2AF4-A6 was recognized peptide C1818
position (1,818-1,835 amino acid [aa.] position). In natural exposure of P. vivax
patient, the S1764 (1,764-1,781 aa.), E1773 (1,773-1,790 aa.) and N1791 (1,791-1,808
aa.) were significantly induce humoral immune response.

Conclusions :

This work provides B-cell epitope and inhibitory monoclonal antibodies identification
of PvMSPIP-19 for protection of F. wvivax invasion. In this study, findings can be
helpful in future for the development of PvMSP1P-19 based specific single epitope
antibodies for prevent P. vivax invasion.
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P22 =2ujit t}&7)0A4 @AE pleurolophocercous cercariae?] BAIYE35HA
T

oA’ &/dE" 4ole’, Bia Mohammed Mebarek®, o]&R1%, 8fehd?, Asy, AP,
ol 7] A

Ryt oy, JYE ety

Introduction :

t}&7)(Semisulcospira libertina)= ThAFst Metagonimus 9] A 1 £7t&az2z2 A& Qi
7)o AEEE Metagonimus 9 H2]8%E AL S¥b 29 229 ujd, A LA}
7Po oﬂEHoHH Exlo 7]3}0; o]_'_o17\]7<]u} o] H]-I:Hoﬂh ﬁ%j}j]» mg‘gh_ éﬂEﬂmo
2 QAR B9 49 284 F 4 9 wHol gtk o] AqdME chEldM A&
pleurolophocercous cercariae & SAMYSsHAI0l gtHo g JLBG| H X} ot}

Material and Method :

2017‘5 42o|A TR, 5 dew Y 24 FF A9 29 AR Ad Al <F
Mol A th&7] (n=1243, 474 9 242) & Rt 2 th&7]= HERIFA|Y 0.5% saline

ﬂ} OWﬂ ol mhafst & AlA| dloj7d oz IEFSTo] pleurolophocercous cercariae & ZA&5HY
t}. X9y 5.7 A|RoA DNA S F&Eo131, 285 rRNA % Mitochondria @] COI partial
gene @7INES &H, GenBank g0l Al5H F7|ANEBE o|&5tY AeHE AU

Results :

7/1243, 6/474, 112/24 2 ufz]
Qo] "]t A UEHD &
GenBank Afo]] 23&= A

7t R]|99] th& 7)o Al pleurolophocercous cercariae « Z+zt
oAl oIt Alss FAZM= DNA Sl FA fX|of At
JolM dEE N2 fFe 2% Metagonimus o 435HA] Ao

of,
9 e
1%

714 g0l glo] 2719 SHAR] 21g2 olFdH. (FEAY 3 M. yokogawai 2 AX|5t
(ot AR A FHHSE HV|A B TR oA =eld % st @Al clade &
ol29ou, g ARONN 7IES Metagonimus F59] A71NET Y| 2R M2 G|
Neg 2 4 Ut

Conclusions :

Pleurolophocercous cercariae 9] 742 X E7}9] ejatA =4 glojx H7|AYE BAZS =5t
T 20l Ttedes woidislen, 7[Eo AR AH Mz F5F Sol =aul A

EAfeln 9l shelstart
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P23 First detection of Ehrlichia chaffeensis in Korean native goats in
Ulsan Province, Republic of Korea

Keun-Ho Kim!, Hyun-Ji Seo!, Byung-Chan Jin?, Mi-SunYoo!, Kwang-Won Sun?,
Seong-Jin Jeong?, Bang Hun Hyun!, Yun Sang Cho!*

Parasitic and Insect Disease Laboratory, Bacterial Disease Division, Animal and Plant
Quarantine Agency, Gimcheon, Gyeongsangbuk-do, Republic of Korea', Livestock
Hygiene Division, Ulsan Metropolitan Health and Environment Research I[nstitute,
Nahm-gu, Ulsan, Republic of Korea’

Introduction :

Ehrlichiae is gram-negative, obligatory intracellular bacteria, and one of zoonotic
pathogens. In this study, we examined the antigenic prevalence of Ehriichia chaffensis
in goats for the first time in the Republic of Korea using PCR.

Material and Method :

To examine antigenic prevalence of FEhrilichia spp, 20 goat farms from Ulsan were
selected from March to November, 2016. GEPs and GEPas primer which can detect
16S rRNA gene of Ehrlichia spp were used for PCR.

Results :

Specific amplification products were detected in £ chaffeensis in 1 of 452 (0.22%)
samples collected in this study. One positive goat was from a grazing and confined
farm as breeding type. The positive PCR product was showed above 99.9% sequence
similarity of E. chaffeensis 16S rRNA.

Conclusions :

This is the first study on the prevalence of £ chaffeensis in goats in the Republic of
Korea. Our findings provide an update on the status of £ chaffeensis infection in
Korean native goats in Korea, and may serve as the basis of future investigations on
the significance of this zoonosis in Korea.
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P24 Molecular detection and epidemiology of Anaplasma species in

Korean native goats in Ulsan Province

Hyun-Ji Seo! , Byung-Chan Jin?, Keun-Ho Kim!, Mi-Sun Yoo!, Kwang-Won Sun?,
Seong-Jin Jeong?, Bang Hun Hyun!, Yun Sang Cho!*

Parasitic and Insect Disease Laboratory, Bacterial Disease Division, Animal and Plant
Quarantine Agency, Gimcheon, Gyeongsangbuk-do, Republic of Korea', Livestock
Hygiene Division, Ulsan Metropolitan Health and Environment Research I[nstitute,
Nahm-gu, Ulsan, Republic of Korea’

Introduction :

In this study, molecular surveillance of Anaplasma spp. in korean native goats, which
were highly susceptible to tick-borne anaplasmosis, was examined for the first time in
the Republic of Korea.

Material and Method :

To investigate the molecular surveillance of anaplasmosis in Korean native goats, 20
goat farms in Ulsan were selected from March to November, 2016. A total of 452 goat
blood samples were collected.

Results :

A total of 49/452 (10.84%) were positive by PCR for Anaplasma spp. Positive samples
carried out sequence analysis for the 16S rRNA gene of Anaplasma spp. Ten of 452
(2.21%) were showed 100% degrees of similarity to Anaplasma spp. In addition, 39 of
452 (8.62%) were showed 99.0~100% degrees of similarity to Anaplasma bovis.

Conclusions :

In this study, a molecular surveillance was conducted to detect Anaplasma spp. and
A. bovis. These findings suggest that the infection rate of Korean native goats may
be very high and further investigation of anaplasmosis of Korean native goats will be
needed to prevent this neglected tick-borne zoonosis.
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P25 Serological surveillance of Toxoplasma gondii of dog and cat sera
in 2017

Keun-Ho Kim', Hyun-Ji Seo!, Mi-Sun Yoo!, Kyu-Won Kwak!, Bang Hun Hyun!, and
Yun Sang Cho!”
Parasitic and Insect Disease Laboratory, Bacterial Disease Division, Animal and Plant

Quarantine Agency, Gimcheon, Gyeongsangbuk-do, Republic of Korea’

Introduction :

Toxoplasma gondii is an obligate intracellular parasite involved in the pathogenesis of
toxoplasmosis. Purpose of this study is to investigate the serological surveillance of
T. gondii in dog and cat serum samples in the Republic of Korea.

Material and Method :

A total of 516 serum samples from dogs and cats were randomly collected from nine
areas in ROK from 2017. These samples were tested using commercial toxoplasmosis
multi-species ELISA kit (IDvet, France).

Results :

The serum samples collected from dogs and cats were tested for 7. gondii antibody
by IgM antibody capture ELISA for screening assay. Fourteen of 516 dog and cat
serum samples were positive for 7. gondii antibodies, of which positive sample of pet
dog was 1/180 (0.6%), those of pet cat 4/88 (4.5%), and those of abandoned dog
9/248 (3.6%).

Conclusions :

In this study, serological surveillance of pet cats and pet and abandoned dogs was
conducted to detect the antibody of 7. gondii and the serological positivity was
confirmed. Therefore, further studies should be continuously performed for the
prevention of human toxoplasmosis.
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P26 Characterization of erythrocyte binding tropism of Duffy binding
protein regionll in Plasmodium vivax and P. knowlesi

Seong-Kyun Lee', Da-Hye Park', Jin-Hee Han', Muh Fauzi', Mohammad Rafiul Hoque',
Ji-Hoon Park!, Nam-Hyeok Kim', Eun-Taek Han', Osamu Kaneko? and Robert W.
Moon®

Department of Medical Environmental Biology and Tropical Medicine, School of
Medicine, Kangwon National University, Chuncheon, Gangwon-do, Republic of Korea',
Department of Protozoology, Institute of Tropical Medicine (NEKKEN) Nagasaki
University, Japan? Department of Immunology and Infection, Faculty of Infectious and
Tropical Diseases, London School of Hygiene and Tropical Medicine, London, United
Kingdom?

Introduction :

Duffy binding protein (DBP) plays essential role during parasite invasion in
Plasmodium vivax and P. knowlesi, and most primates have Duffy antigen receptor
for chemokines (DARC) as a receptor of DBP. However, infection of P. vivax and P.
knowlesi parasite was limited to specific host only in generally duffy dependent. In
this study, the erythrocyte binding tropism of DBP was evaluated to identify the
common feature of the protein in various hosts.

Material and Method :

The genes encoding DBP ligand domain (DBP region II) of P. vivax and P. knowlesi
were cloned and the recombinant proteins were expressed and purified with His-tag.
Protein binding assay was carried out with RBC from Rhesus macaque, Cynomolgus
macaque, Saimiri monkey as well as human erythrocyte. The DBP region II and DARC
sequence information was retrieved and aligned for phylogenetic tree.

Results :

Twelve-cysteine residues were completely conserved in DBL between P. vivax and P.
knowlesi, indicating common structure of the proteins. The recombinant DBP region II
proteins were successfully expressed and purified as soluble form from bacterial
protein expression system. In erythrocyte binding assay, both proteins bound to
Rhesus macaque and Cynomolgus macaque, natural and experimental host for Z.
knowlesi, respectively. P. vivax DBP bound to human erythrocyte, but not to Saimiri
monkey erythrocyte. Interestingly, it was reported that F£. wvivax enable to infect
Saimiri monkey, suggesting that P wvivax exploits duffy independent pathway for
saimiri monkey infection. Even though a number of ape and new world monkey can
be infected by P. wvivax in previous reports, our erythrocyte binding tropism of PZ.
vivax DBP was not responsible for such infection.

Conclusions :

P. vivax DBP enable to bind to old world monkey erythrocyte, but not to Saimiri
monkey. It is required that the erythrocyte binding tropism is whether different in
other new world monkeys.
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Introduction :

Malaria induced by Plasmodium falciparum can lead sequestration at human
microvascular endothelial cells. Therefore the interaction between parasitized RBCs
(pRBCs) and human microvascular endothelial cells is one of the important factors
for severe malaria cases. Thus to investigate this interaction mechanism, we
developed an in vitro panning assay to investigate the cytoadherence of parasitized
RBC (pRBC) to human microvascular endothelial cell line.

Material and Method :

Late trophozoite- and schizont-stages enriched Plasmodium falciparum 3D7 parasites
were added to confluent monolayers of human brain endothelial cell line HBEC-5i
plated in 60 mm petridishes. The infected erythrocyte suspension was resuspended
every 30 mins by gently rocking in during 75 min incubation at 37°C. Unbound
erythrocytes were removed and fresh RBCs (uninfected RBCs, uRBCs) were added to
culture plate and then incubated overnight at 37°C. The next day, RBCs resuspended
and transferred to a new flask. The level of binding was assessed by Giemsa stain.
This step was repeated 4 times after allowing 3 to 4 cycles of parasite growth
between panning. Then the number of bound pRBCs on HBEC-5i per 100 cells was
counted in every panning.

Results

After the fourth panning on HBEC-5i cell line, the number of bound pRBCs on
HBEC-5i per 100 cells increased 4 fold compared with the first trial of panning. But,
in the forth panning, the number of bound pRBCs on HBEC-5i per 100 cells was not
significant compared with the fourth panning. The infected erythrocytes exhibited a
concentrate binding pattern to a subpopulation of HBEC-5i cells before selection and
a more diffuse binding pattern of the entire population of cells during repeated
panning up to 4 times.

Conclusions :

In this study, we successfully established P. falciparum-endothelial cell panning and it
is useful for understanding the binding interaction, parasite selectivity and endothelial
binding phenotypes.
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Introduction :

We described here the infection status and morphological characteristics of
Isoparorchis hypselobagri (Digenea: Isoparorchiidae), which is associated with the ink
spot disease in fish hosts.

Material and Method :

Total 1,370 freshwater fishes collected in Yangcheon (Stream) in Sancheong-gun,
Gyeongsangnam-do were examined by the artificial digestion methods to survey the
infection status of zoonotic trematode metacercariae for 4 years (2013-2016).
Collected larval and adult isoparorchid worms were observed with a light microscope
with micrometer and SEM.

Results

Adult and larval worms of [ hAypselobagri were detected in 38 (8.4%) out of 451 fish
in 4 species, i.e., Pungtungia herzi, Acheilognathus koreensis, Squalidus japonicus
coreanus and Odontobutis platycephala, examined. The infection density was 1.1
worm per fish infected. They were mainly found in the subcutaneous tissues and
abdominal cavities. Nodules with worms in the subcutaneous tissues were revealed as
the blue ink-colored. Adults leaf-like, 21.6 x 9.835 mm in average size. The ratio of
body length to body width was 2.2:1. Oral sucker subterminal, 1.03 x 1.22 mm.
Pharynx muscular, 0.55 x 0.54 mm. Esophagus very short. Ceca convoluted,
terminated near the posterior end. Ventral sucker anterior 1/3.75, 1.985 x 2.098 mm.
The ratio of ventral sucker to oral sucker was 1.81:1. Testes round to elliptical, both
sides of ventral sucker, 1.43 x 1.33 mm. Vitellaria highly dendritic, posterior 1/3
level. Eggs operculated, embryonated, 52 x 32 um in size.

Conclusions :

By the present study, 4 species of fish, i.e., P. herzi, A. koreensis, S. japonicus
coreanus and O. platycephala, are to be listed as the fish hosts of [ hypselobagri,
and additionally, the morphological characteristics are to be redescribed.
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P29 Infection status of zoonotic trematode metacercariae in fishes from
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Introduction :

Tamjin river basin has been known as an endemic area of zoonotic trematode
infections. The present study was performed to reveal the recent infection status of
zoonotic trematode metacercariae in fishes from 2 sites of Tamjingang (River) in
Jeollanam-do, Korea.

Material and Method :

We collected total 338 (in 15 spp.) and 322 (12 spp.) fishes from 2 sites (middle
reaches in Jangheung-gun and lower reaches in Gangjin-gun) of Tamjingang in 2017.
Collected fishes with ice were transferred to our laboratory and each of them were
examined by artificial digestion method.

Results :

The metacercariae of Clonorchis sinensis were detected in 82.0% (among 128 fish in 7
spp.) and 79.0% (133 fish in 6 spp.) fishes from Jangheung and Gangjin, and their
densities were 31.7 and 61.0 per fish infected. Those of Metagonimus spp. were found
in 53.2% (among 286 fish in 13 spp.) and 69.9% (289 fish in 11 spp.) fishes from 2
sites, and their densities were 157 and 187 per fish infected. Centrocestus armatus
metacercariae were detected in 94.6% (among 111 fish in 3 spp.) and 88.2% (68 fish
in 4 spp.) fishes, and their densities were 1,538 and 497 per fish infected. The other
species of zoonotic trematode, i.e., Echinostoma sp., Echinochasmus sp., Metorchis
orientalis and Clinostomum complanatum, metacercariae were also found in fishes
from 2 sites of Tamjingang.

Conclusions :

By the present study, it was confirmed that zoonotic trematode metacercariae are still
prevalent in fishes from Tamjingang, although their endemicity are more or less
different by the fish species and surveyed areas.
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P30 Biological and morphological characteristics of Echinostoma sp.
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Introduction :

It was reported that lots of school children are to be infected with Echinostoma
revolutum in Pursat Province, Cambodia. However, the further studies on this
echinostomiasis have not been performed yet. Therefore, our team surveyed the
intermediate and definitive hosts of echinostomes in Pursat Province, Cambodia.

Material and Method :

We collected lots of snails in small streams, irrigation ditches, ponds and paddies in
the field, and purchased snails and fish in a local market of Pursat Province on May
2017. Collected snails and fishes with ice were transferred to our laboratory and each
of them were examined by artificial digestion method.

Results :

Total 23 (1-8) echinostome metacercariae were detected in 12 (60.0%) out of 20
Filopaludina sp. snails purchased in a local market of Pursat Province. The
metacercariae were round, 163-190 (174) X 163-188 (173) im, having a thin cyst wall,
a head collar armed with collar spines, and excretory granules. The adult worms
recovered from a hamster at day 20 post-infection, were elongated, ventrally curved,
and 6.40-8.20 (7.27) X1.08-1.65 (1.35) mm in size. The head collar was distinct,
bearing 37 collar spines with 5 end-group ones on each side. Ovary transversely
elliptical, 2 testes vertically elliptical and tandem. Eggs operculated, ovoid and
108-133 X 63-98 im. In scanning electron microscopy, the head collar was prominent,
with 37 collar spines. Scale-like tegumental spines were densely distributed on the
whole body surface except for the posterior end. Sensory papillae were distributed
mainly on the tegument around the 2 suckers.

Conclusions :

By the present study, It was confirmed that Filopaludina sp. snails act as the second
intermediate host and hamster is a suitable definitive host of this 37-collar-spined
complicated species of Echinostoma. However, the species name of this fluke should
be clarified in near future with further studies including the molecular genetic
analysis.
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P31 Larval Gnathostoma spinigerum detected in Asian swamp eels,
Monopterus albus, purchased from a local market of Pursat Province,
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Introduction :

It has been known that Asian swamp eel, Monopterus albus, is to be heavily infected
with Gnathostoma sp. larvae in some Southeast Asian countries. However, this
zoonotic nematode has not been reported in Cambodia yet. Therefore, we surveyed
swamp eels purchased from Pursat Province in Cambodia.

Material and Method :

Total 9 Asian swamp eels, Monopterus albus, were collected from a local market in
Pursat Province on May 2017. Collected eels with ice were transferred to our
laboratory and each of them were examined by artificial digestion method.

Results

Total 15 larval gnathostomes (1-5 larvae) were detected in 5 (55.6%) swamp eels.
Collected larvae, advanced third-stage larvae (AdL3), were 2.58-3.83 (3.25 in average)
mm in length and 0.375-0.425 (0.386) mm in width. The characteristic head bulb
(0.104 x 0.218 mm in average size) with 4-5 rows of hooklets, muscular long
esophagus (1.048 mm) and 2 pairs of cervical sac (0.615 mm) were observed in
specimens for light microscopy. The number of hooklets in the 1st, 2nd, 3rd, and 4th
row was 41, 44, 47, and 51 in average respectively. As the SEM findings,
characteristic 4-5 rows of hooklets on the head bulb, acervical papilla, tegumental
spines regularly arranged in the transverse striations and an anus were well
observed. Based on these morphological characters, they were identified as the AdL3
of Gnathostoma spinigerum.

Conclusions :

By the present study, it was confirmed for the first time that Asian swamp eel,
Monopterus albus, is to be the fish intermediate host of G spinigerum in Pursat
Province, Cambodia.
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P32 Apical asparagine-rich protein of Plasmodium vivax (PvAARP) elicit
cross-reactivity and invasion inhibitory of primate malaria parasite P.
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Introduction :

The Plasmodium falciparum apical asparagine (Asn)-rich protein (AARP) is one of
malarial proteins, and it has been studied as a candidate component of a malaria
subunit vaccine. Basic characterization of PvAARP has been performed, with a focus
on its immunogenicity and localization. In this study, we further analyzed the
immunogenicity of PvAARP, focusing on th e longevity of the antibody response,
cross-species immunity and invasion inhibitory activity by using the primate malaria
parasite Plasmodium knowlesi.

Material and Method :

P. knowlesi YH]1 was maintained in monkey erythrocytes. The in silico prediction of
linear B-cell epitopes was conducted in the N-terminus of PvAARP. Anti-PvAARP-N
antibody was raised and used for this study. Cross-reactivity was proved by
immunofluorescence and western blot analysis using P. knowlesi parasites. Invasion
inhibition activity was analyzed with gradient concentration of IgG purified from
animal immune serum samples.

Results

We found that vivax malaria patient sera retained anti-PvAARP antibodies for at least
one year without re-infection. Recombinant PvAARP protein was strongly recognized
by knowlesi malaria patients. Antibody raised against the PvAARP N-terminus
(PvAARP-N) reacted with the apical side of the P. knowlesi merozoites and inhibited
erythrocyte invasion by P. knowlesi in a concentration-dependent manner, thereby
suggesting a cross-species nature of anti-PvAARP antibody against PKAARP. These
results can be explained by B-cell epitopes predicted in conserved surface-exposed
regions of the AARP N-terminus in both species.

Conclusions :

The long-lived anti-PvAARP antibody response, cross-reactivity, and invasion
inhibitory activity of anti-PvAARP support a critical role of AARP during the
erythrocyte invasion step by these parasites and suggest that PvAARP induces
long-lived cross-species protective immunity against P. vivax and P. knowlesi.
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Introduction :

Toxoplasma gondil is an obligate intracellular protozoan capable of manipulation at
diverse cellular responses related to the activation of host defense system. Previous
studies suggested that cAMP responsive element-binding protein H (CREBH), an
essential endoplasmic reticulum (ER)-bound transcription factor, control the
expression of various genes involved in metabolic pathways and acute inflammatory
response. However, the roles of CREBH in the regulation of protective immune
responses against 7. gondii have been largely unknown.

Material and Method :

Here we first examined whether CREBH deficiency affects the susceptibility to 7.
gondii infection. CREBH deficient mice showed significant decrease of cyst burden in
brain tissues.

Results :

Moreover, intracellular 7. gondii proliferation was highly decreased in bone marrow-
derived macrophages (BMDMs) isolated from CREBH deficient mice than wild type
(WT). To identify acting mechanism of CREBH in the regulation of 7. gondii infection,
we compared the activation of autophagy and AMPK signaling in WT- or
CREBH-deficient BMDMs, respectively. Our results showed that CREBH deficiency
resulted in not only the enhanced formation of autophagosome, but also increased
the phosphorylation of AMP-activated protein kinase via calcium/calmodulin-
dependent protein kinase activity in BMDMs infected with 7. gondii.

Conclusions :

Taken together, these finding bring novel function of CREBH for the regulation of
autophagy activation during 7. gondii infection.
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Material and Method :
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Introduction :

Docosahexaenoic Acid (DHA), dietary omega-3 fatty acid, has been reported to play
multifunctional roles in the growth and functional development of the brain in
infants. Recent studies also demonstrated th at DHA is an attractive agent to inhibit
the survival of various cancer cells through the activation of autophagic cell death.
Despite this, the roles of DHA during protozoa infection is largely unknown. Here, we
demonstrated that DHA treatment attenuated intracellular survival of 7oxoplasma
gondii by promoting autophagy activation in bone marrow-derived macrophages
(BMDMs).

Material and Method :

BMDMs were pre-treated by DHA and infected with 7. gondii GFP-RH strain (MOI1)
for 24 hours. The proliferation of 7. gondii was examined by fluorescence
microscopy. BMDMs were treated with Wortmannin (100nM, 1 hour) and 3-MA (10 M,
2hours), then DHA was added for 18 hours. The cells were fixed and stained with
LC3 (green) for primary antibody, and for secondary antibody, we used 488
anti-rabbit LC3, then DAPI (blue) for nuclei. BMDMs were pre-treated by DHA and
infected with 7. gondii GFP-RH strain (MOI1) for 24 hours. The proliferation of 7.
gondii was examined by fluorescence microscopy. FAT-1 and WT mice were infected
by 100 cysts got from infected mouse brain (both group n=5) for 3 weeks, then
sacrificed for homogenizing brain in 1 ml of PBS.

Results :

DHA treatment led to the significant inhibition of 7. gondii proliferation, however,
these effects were effectively attenuated by pretreatment of autophagy-specific
inhibitors, such as 3-MA and wortmannin. FAT-1, an important enzyme for synthesis
of Omega 3 from Omega 6, transgenic mice showed substantially decreased cyst
burden in infected brains. Moreover, intracellular proliferation of 7. gondii was also
significantly reduced in FAT-1-expressing BMDMs, as compared with wild type (WT).

Conclusions :

Collectively, these results strongly suggested that DHA contributes to the activation of
host protection via autophagy induction.
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Introduction :
4 27Jo]

A ogow

of EAieiti= Zlo] o] Bagil glon, #3552 ME2e I« o= YAl
3 ot W@t (Klebsiella pneumonia) B2 Mol Ax|E AofofA
d HES dor|n, "HAAATE &44d 4 XA e ARt =

W mFgt HE A gt W/dEol 30-70%= HalEo] Qi sapAQl FAYA X =7 of
HARH. 2 doM+= d2 9 (black fly) ol2f B2]= &o50l (Hermetia illucens) 7%
FE20A I+t E4e FEE (peptide) & Aol 5229 UfAoA & HEtH 852 4
25t

Material and Method :

o5 5ol Z=Ho]REA (Probiotics) & F&s5til, HAsH & §F5 AW FE519 2
2O0E N Agos A M2 PGS AASIAT. A AigS AL 2Ee52 55519 1
Aol dist S AEstden, 458 22E(Fr. 72 AA-Z=2otE 2T E AA|S)

In o

Tt 2}
o] 279 A|85S =&5t1l CFU (colony forming unit) &A¥H oz §F HH 7t
= MacConkey agar plate of|A] =I5ttt gt do] Qe HP/FO & mFttol| 44
S0 SUPE Ev SHAPEE &0l Fosto] A astT. Fof $ 36AKF R 109 5QF O
A& 55 57459, A mE AEsto] HAFA EAORE &5t on, H&E BM
o® w x89| Welsty 4742 Astect

— Lo &
9'2
oW
o
oX.

r
]
—_

-

cE

Results :

Aol © Soj5o] 45 MY £532S I20E T AYL S5 B RAS(Er 7)o| HY

hatof] digh durEd 'apvt e, EEles HA|-I2utE2nE AA|ste 22 HP/F9

S FRYYEE 59T AL a2 v HERel ot I3y aut Assiac WY

Ut 48 & HP/F9 5 Foet 0hea mARAoA & HEdtdgs 5743t 2a, 54742 59

B Y47 4 =2 P9 529E UEAT. ESE V[E RS EHofQle ARG

Y5k PP ang HolFL o0, HIE QM T ZAME TR vpgAet ulad

Yelsps azio] shelE|Qict.

Conclusions :

Hdel o Sol5o] 9F 2L UL B ol BPolME WUl Ot I

2 52t e AS 9 =L ety AR 5oty Aol AV gle AL
Q7w

2 =Rl o vt & HFtet A= AL g= AAIsA
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Introduction :

-2 AtFottiut (Naegleria fowler) + QIA|b Ads=of XEAQA A otyupyd 4otk
o (primary amoebic meningoencephalitis) & S&ot= 7oz dgiA Qltth NZAIE TA
Z 549l necroptosis & AN|ZAFE A] 7|&0] &2 Xl apoptosis, necrosis t= 2 FAFS
Ho]= programmed cell death xAoljc}t. 3dHAl FZA0] RIPK1, RIPK3, MLKL £0]
necrosome complex £ 4datol AlmAtzo] ol oz A 9t meelxtgotuute}
22 HY/d ottutof] 9Jsl target cell oA apoptosis U necrosis 172 &5l A|ZAFE] o]
S0+ ¥il= 9194, necroptosis of QJgt MZAE 372 0] F5t0] & AHEZ Sofl RlsiE
a7} shgict.

Material and Method :

o}-& 2 ALS-otHutE target cells Q1 Jurkat T cell 3 U87MG cell of] contact system © & vjoF
sto] dAul4d2 Sofl FEidAocz WHSIIT. Est mE2fAtgotdutE Jurkat T cell i}
U87MG cell 9] contact, non-contact system ©2 HJ|QSt S supernatant & ©0]83td NO
(nitric oxide), cytotoxicity & ZA5t9Itt. Est necroptosis 9|4 NF-xB 2 &AIstA|7Ict
Uexl st 24 & 5hQl RIPK1 9] 232 western blot 02 &Holstgict

Results :

Contact system oA mhg2{Al-RotHutet 28 i target cells 2 iAo Tha}f A 27}
AtESH= 7oz IAEE QT Contact @ non-contact system S}ojl target cell of|A] 1 AJ7HE
B 24 A7HA] B 5U5HA] Aol @Et NO (nitric oxide) o] #H[F0] &7t o0 E3st, of
Huto]] 93t target cells @] in vitro cytotoxicity 7} 5715t th. Western blot & E5l] NF-k
B 9] downstream Q1 IKBa 9] #3l level & &H0Ist Ay} ofysie] lysate & A|2|st Jurkat T
cell o A+= [KBa 9] &dlo] ZHAE|I oW, USTMG cell M= F7tehe= 4ol WAE AT

Conclusions :

2 ugAu otgeiatgotuute] ofs) target cells o] AEAFH apgo] o2& 2oz AztE o]
AW, cell death 9] stUQl necroptosis o o]t NmAtHo] LASH=Al= Fe FIHH o2
necrosome complex of Tst [P Adoju}, ROS &4 59| t}jofst AJS Esto] W} LA O

2 sholsfol & Zloz Azt
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O£l ] g
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Introduction :

FtAE>E JHr|otHv} (Acanthamoeba castellanil) = FLIFyt TP o2 MEALS 71T,
2 ZHER ALEAto|A ZHAJottElg 212t (Acanthamoebic keratitis) & {28t} &
T+ A castellanii®] FLF ZFFS FEot mAANZS QA R ZAESHAlRE
(Human corneal epithelial cell) o A2]gFo =24 FEfSHA NZHAY 119} /n vitro N|Z2EA
o] wist2 sjolstn, ZetAmA molA Bu]gs Afo|glel Bu] Qb Wakstul sttt

lrﬂ —1>+

o)

Material and Method :

PYG vjX]o]| vRQFEl A. castellanii FFFE (5x10°) & ZF3A vJX] (95 mM NaCl, 5 mM
KCl, 8 mM MgSQ,, 0.4 mM CaCly, 1 mM NaHCO3;, 20 mM Tris-HCl: pH9.0) oA T3
d& FestRoh AN Z= Keratinocyte Basal Medium HiA|of| A 8iQfatict. ofdute]
FIFH (5%10°), LY (5x10°) 22]u LY (2.5%10°) I G (2.5%10°) & ZrePgmAL
(5x10°) o EF3sHAl 3, 6. 9, 12, 24 A7t SOt wigstl oy, Letdn|ES Argste] Zhebd]
Aol FEiEAQl WHets WA Est HY ASHZ AMEStY] in wvitro NE=/da}
cytokine 9] 2H|YA}S A

Results :

3 d Fet Foll, 2l ot
AlZko] Ao wet § 1% iy s  Alzs7do] b
FAIZo] Aol wet Srbskitt. oftut FFgut vt 74—?’\0}174’\1]—01]/\1% [L-Ta, IL-1Ra,
IL-8 59 ttest cytokine & RAACz USRI Y, ZFPTa g oA oA =
IL-6, IL-8 9] 4alo] /AL A, castellanii®] FYFu L'FH 9] K}OIOH ‘I}— ZAutol|A B
A, Aol A. castellanii YU PN Fv FLIL P2 Zo] HigslS HEH xF
¥ U= WigslS o ZAebdmAao] st et Mlas/do]l WAL, IL-8, IL-1a, IL-1Ra,
IL-6 59 cytokine o] #H|E|= Zio] WAL

A. castellanii HY

ok
fu)
u
rE
e
olr
e
lo
=)
N
rlo

o x ol
b o
il
o

g —r
=
S,
rg o
2
n
)
K

Conclusions :

JE
og —
ok

o
~

N
to o
T

C

o

EJr%tOJ cytokmeJ HHIOW Atol= 7}*10}'31] e 2
g8 g 4 g 7oz Iy
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ABJSHy ) SIF Zrsre ZJAWESF FGrjo)s) A

Introduction :
0122 JHotoute] FAlT wy
o). E3], He AmA W AR 27)80|
ol ol gE/0f, olg ¢lell thekat thuy

A2 Ao] st 9 x|o] WAl

staat gt

oE.L’
é
§9
2
g
>
)
ro

=0
=

**Oﬁl stA =

1
o] A
218 (Ferritin) & %7@3}1 N2 EsHA el 542

of & oln ¥2

3

L

Al
=
ﬁ

Material and Method :

ZtAlotuute] A4t FAlof] Qlojal A o|29] TQ/JE ERIsH/] Yol A o|29] & TSt

T2 ZHAlotHut GAFEe] Nz SAHSHE 2}010}@‘@ ZHAlotdeE RAIA| Hlo]E{H|o] A S vIES

oz A o] AAro| Wojst= CHEmzIQ] MALS ERAR Ol =X 517 GFP AsH HRAlS. o] 25}

o] 7pxjofulute] ot mdEolA 01.291 U QA2 aoleteich. E5t siAlotulule] Jof
]_

32 mgy fE 39 52 A o2 AF Dutel WA 9 % 19 YNES Bl

N

Results :
7}*10}111] F ddde 4% A ol=o] gdasgtol mef 7iAJotwute] FAlo] AXE|QloH,
Al 2 RIS, Et ZHAJottut e WEHEF o]&
*ﬂﬁﬂﬂ femthJ e YRS =l 751}, TLE F 2P LRA NzAY EAES
S =lsy] 98l Fhalotautel oyt
of| Al ferritin @] &3 W3S gRT-PCR & &QI5HY T} Ferritin
}

ol

I%Jlm
-Il

-

T9Ed 24 48, 72 At

HA2 2 JA4 55 &, 48 Aol A RS W 57t ofen, 72 AR TRA] A4St
+ 4TS 290 19y femth dAAF Lt 2 FAHE0= st FHIAE QAT
Conclusions :
2 Aps 5ol A oleo AF U I gl Fa3 ferritin & 7 Ik EgH Mo}

oO-|>{

olute] Agut ZAlo] glo] A ol-go] WAA UL HHelstint.
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Introduction :

HEE 2YDS ol FATE WA 1HEF 4ol st Bx Adoz ¥gEw 9t 59
2 O 7185 ZQo st wApEg o=z Eolwrf don, 2ygd AiE st AdsE A
|o] S7tmsitt. o] ©AZ SZASH] Yol AFEEG UTEe} So|lwrf =2 & JiHol

RDTCsAgl & 7t IATHRAl 2 & (Cs28GST, Agl7), 3HY TElol= 2 & (CsRe4d, CsRel0)
geolth. of7jo] &S ¥ HEOIE ProR-pepl 2 B35 =S¢

AASHAT. olg= £ coli o|A TIAAA RALHRAS SR HE5F
3 (25 1- 5 /A S 471, 25 2-5H /AT 27

= =78 2374) 13871=

oy rie

48

B/EAPE 204, 2F 4- TR S8/IACE =
Ao ARESHY. S TEY] UdEet Soje= BAHETYE HAo|AY (Wes) & &3l Bt
c}.
Results
o AR gt e AYYEY U EE 40% (47/95), Sol=v= 53% (23/43) ATt
RDTCsAgl 9] qlZt=e} Eolx= ZHF 63% (60/95), 70% (30/43) ¥ o, RDTCsAg2 9] ¥t=

oF ol 77 71% (67/95). 60% (26/43) = uEES. 25 13 25 2 ZZo] digh
RDTCsAgl 9] UWIZt=x 64% (30/47). 63% (30/48) % onj, RDTCsAg2 UUZAEE 66%
(31/47), 75% (36/48) ir}. EPG A =of w2 RDTCsAgl, RDTCsAg2 9] RIZt=% EPG 1000
ojAtol A= ®F 100% (5/5) %20, EPG 100~1000 olA+& zHzh 81% (30/37). 78% (29/37)
2 UERgth EPG 100 0]Rto M= 2H2F 47% (25/53), 62% (33/53) o2 LpeRdth.

—

Conclusions :

EE A 2TPYSe) vzl Solmi x| wHE) S7lsHAcH RDTCsAg? &=

RDTCsAgl BC} RIZtEe Z7slglont Sojmt Ztasiyich & 2@3eso] udss EPG

100 o]stoflA] &7t 0, RDTCsAg?2 = RDTCsAgl Et} 15% o]4t S7tetgct. o]Ate] At
] 1=k

o2

ol

b AT SRFAol AHEF Y YAVL A anmoz 8™ 4 gL HolFEch e
U F3 AW A 4 ot 2l Auol Hylol: 2EEE 2Fo0l0, F7H 2 )
wp LY A 59| w2o] Wagt Hoe AaHc
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P44 Antigenicity and immunogenicity of the C-terminal recombinant
proteins of the Plasmodium vivax merozoite surface protein 1

Sylvatrie-Danne Dinzouna-Boutamba' (Gabon), Sanghyun Lee? Su-Min Song', Hae Soo

Yun', So-Young Joo', Yeonchul Hong', Dong-Il Chung', Youn-Kyoung Goo'
Department of Parasitology and Tropical Medicine, School of Medicine, Kyungpook
National University' Pathogen Resource TF, Center for Infectious Diseases, Korea
National Institute of Health, Korea Centers for Disease Control and Prevention?

Introduction :

The C-terminal region of Plasmodium vivax merozoite surface protein 1 (PvMSP1) is a
high antibody response inducer, and is currently being developed as candidate
malaria vaccine antigens. Beside its high genetic diversity, recombinant proteins
constructs were designed by including the 19 kDa and 33 kDa fragments of two
pathogenic strains infecting vivax malaria patients in Korea.

Material and Method :

Four recombinant proteins: PvMSP1-19, which is genetically conserved: two
representative strains (Sal 1 and Belem) of the PvMSP 1-33 corresponding to a
variable portion; and rPvMSP-1C combination of the 3 constructs above: were
produced in E. coli. The antigenicity was evaluated by detecting specific antibodies
using sera from 221 vivax malaria patients by enzyme linked immunosorbent assays:
and the immunogenicity of the recombinant proteins was studied in mice.

Results :

Of the 221 samples, 89.59%, 64.25%, 47.96%, and 95.93% were seropositive for
PvMSP1-19, PvMSP1-33 Sal 1, PvMSP1-33 Belem, and rPvM SP-1C, respectively. And,
45.25% of the total samples showed simultaneously seropositivity for antibodies
specific to all the recombinant proteins. However, antibodies specific to rPvMSP-1C
were the most prevalent. The immunogenicity of all recombinant antigens was
confirmed by the high levels of Total IgG and IgG subclasses in the groups of
immunized mice vs. control group. In addition, high plasma levels of
pro-inflammatory response (TNF-B) and cytokines induced such as IL-2, IL-4, IL-10,
IL-12 and IFN-y were greatly higher in the group of rPvMSP-1C immunized mice.

Conclusions :

Our results confirmed that 2. vivax MSP-1 antigens are immunogenic; suggesting that
the recombinant proteins rPvMSP-1C may be useful for monitoring the
seroprevalence statute of individuals. Moreover, its high immunogenicity could be
considered in potential vaccine development.
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Introduction :
aiglejol Y=0] HEX0o|lE BWH THHAl (Merozoite Surface Protein, MSP) & 30?_/\ U]
JdLdS sk dEAQ WA R A, JAA o7t ofdfsl RAY Ao ol o] &EFH,

3A 371X (Sal-la/b, Belem, Recombinant) oz JFEHE=EICH 2] 4L, 199349 Ao
arelelolsl RS o] SRE EAFH A 1993 ¥~2002 WA= Recombinant 7 E&faich
7F 2003 |oj] Sal-la, Sal-1b @ Belem o] F7PA o2 UeRd o] 2015 A7HA] 3 7HA] &
o RE LENIT 9tk B ZAJ|M= 2016 AUIEe] MSP-1 QAES BAsto] =
dUdse] 9A Wol U Aee 98 FY oRE selstust shairk

Material and Method :
201619 4128 JAALeA2(of @rf 3 Wofol 2 439 AN gDNA & ALt Y
e

%‘% —Er ottt MSP-19] f7d82 2016 9 22 39 ('13~'15) IHE vlwsta A|H 2
g E=E 2016 Aol tishA FAAF 3 ofolieAl Wo] S ¥ wstAct.

Results
2016 W9l MSP-1 &H&-& Belem-1/Recombinant/Sal-10] 272t 22/46/32% %2 UERJTH 0]
= 22 349 ('13~'15) 7t 23/37/40%= UERS 713t =2] Recombinant 7} 9% Z7}16H9 1L
Belem-1 I} Sal-10] Z}ZF 1%2} 8% HAshs g2 BT AdE=2s e, e, A4
oAl Recombinant 7} Z+2F 40, 44, 46% = Sal-1 (Z+2F 37, 36, 33%) HC} =7 UERGOL
OIM AR ZAZA|9] 4L0of=, Sal-10] 44, 42%=% Recombinant (28, 31%) Bt =A UES
ot AY+E Recombinant @F Sal-1 0] Z2F 45 QF 44% 2 H|23F H|& 2 UERGCH ThAMAEHZ
= QIRERIQ] 3%, 23/42/35%°] vlew UERH VFH, RloA = 20/55/25%2] dHleS HE o,
Qlofl A Recombmant +30] =4 UEtHt

il

Conclusions :

2016 @ =2 Atddaretzjote] MSP-1 84 A= Belem-1, Recombinant, Sal-1 3%9] &4
go] EA=o] YE}D, Recombinant @} Sal-129] &7to] Ui ¥hgE|o] UEhfal Qltt. &
debet, mRAl, AT, AYolA Recombinant 9] H]&0] QUHA], AZAIA Ht} =7
Epitt. E3t, SiEAIY #QlofA = Recombinant o] v]&0]| QIZQIo] v|s] =4 YEPHTH &
DMZ 9 7}7b& |{oflA] Recombinant §@o] %7 Lrehbs 2ol tigh Z7bdel £ap o
¥ A7t wad Zlos wowd.,

al,

U}
=
=
E
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Introduction :

a2 ol 7185t AekstA, S9A Ao o N2aY H WS 4o &4RY
oA At doju, A&AR] Ata2 & GHdd g Algste Aoz HiuEogitt
=A| & A4 (IARC) A= tesS A=A dde2 st o 5 49 & 3¢
Agto g st HJollA HARES RAEQIXRRI Ato]EZRRI0] te5 Ud & s Uy
of &= A AL= o e & Qo o] AFM = 5T AT AIEZIR FARtE =

NES F3A9AY 1983 8S dde= 55 498 Ade ZAsH. aiadAelA tEs
dde & d9e =, (M55 £ ELISAYOR M55 FAVEE S5 Aol
&7l 5 %(TNF-a, TGF-B1, IL-10, IL-6, IFN-y)o] ths}

gsto] SAAIES BAStL. B3t b £SuALE
) 955 sQstch. AfolETl AR e 7l

. | .

LS o a
chi-square 2§02 BHoIgt 5 p<0.05 % A% FAM 9949L Hofsigict

Results :
AR 1939 & HEET PR 999, SAAHE 9490

52
&
N
cjol
op
[©)
o,
2
=
op
e
o,
2

3
p 4 O O o

AT Fd) 4999 Frd FRol TE AOIEIRI RAAYE S AT s AT

% IL-10 GCC/ATA §4H%e 8ol9lon], Qeshgo] LHERIA] QITHp<0.05). maba] the

cytokine QAAIML} IL-10 QAL 7HE5 Zhdol Zhg¥ qutat w0 9eg sHel T 4

23t

Conclusions :

Ao Ao ol FAF AL Sh AfolErfele AR meh T Aol e A
o2 wEiA otk 71EF LA AL W] 9ol Afo|Es1ole] SRR T YT
A2 $HF W A77} ol2olA T Lk oWl ARE 53| FEF YA AT §
AR YT A WHS WAL wolstol o YA welo] BESRAL k.
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P47 Prevalence of Gymnophalloides seoi metacercariae in oysters from
three western coastal islands of Korea

Hyemi Song', Bong-Kwang Jung', Jaeeun Cho', Sooji Hong', Keon-Hoon Lee', Eui-Hyug
Hoang?, Jisu Kang®, Jini Lim* Hana Lee®, Jong-YilChai!

Institute of Parasitic Diseases, Seoul’, Health Examination Management Bureau, Seoul’.
Daejeon-Chungnam Branch, Daejeon® Jeonbuk Branch, Jeonju® Gwangju-Jeonnam
Branch, Gwangju®’, Korea Association of Health Promotion, Korea

Introduction :

Gymnophalloides seoi is an intestinal trematode in the family Gymnophallidae and
infects humans through eating raw oysters C(rassostrea gigas. The fluke was
estimated to infect about 49% in a highly endemic area (Aphae Island, Shinan-gun,
Jeollanam-do, Korea) and causes symptoms such as gastrointestinal troubles and
diarrhea. In this study, we investigated the prevalence of G seoi metacercariae in
oysters from 3 western coastal islands of Korea.

Material and Method :

We collected 150 natural oysters from 3 islands (Yubu Island, Munyeo Island, Aphae
Island), which were main habitats of the Palearctic oystercatcher Haematopus
ostralegus which is known as a natural definitive host and examined using artificial
digestion methods.

Results :

The positive rate of G seoi metacercariae was 74% (27/50) in oysters from Yubu
Island (Janghang-eup, Seocheon-gun, Chungcheongnam-do), 54% (27/50) from Munyeo
[sland (Okdo-myeon, Gunsan-si, Jeollabuk-do) and 70% (35/50) from Aphae Island
(Aphae-eup, Sinan-gun, Jeollanam-do). The intensity of infection per oyster was 2.4
metacercariae in Yubu Island, 1.5 metacercariae in Munyeo Island and 2.3
metacercariae in Aphae Island.

Conclusions :

We confirmed that natural oysters are highly infected with G. seor in three western
coastal islands. However, the infection density was generally low. We concluded that
Palearctic oystercatcher Haematopus ostralegus plays a major role for spreading G
seoi infection in oysters and additional investigations are needed for finding endemic
area along the western coast inhabiting the migratory birds in Korea.
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P48 = 89 Plasmodium malariae R P. brazilianum A} B.1

olge

Zyel, AlSY, RAl
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e/ ER ZFEELIE A ot

Introduction :
Qe|uets 19939 Bl SRR oA 255t 29lo] AtddTetejolz SHIY o|3, K&HoE
Ataldatgta]op AR 9GS Qlct | 2o= sQlols W ZA|nFO] SR oA 8.9l
g]= drejelo} Zrtstal 9o, Es] ofmalr} (70.5%) 9F ofAlof (27.1%) A|HoA 22 S
=loict. dojddelelol (69.2%)7F 7P wetod, Agadwrelejol (17.0%), WEdele]of
(2.5%) 3 Atd@™etefot (1.3%) +o2 UERHT. & AFoM= 20173 =W R AL
watalop 3710 AT U GHA EHG BN

—

Material and Method :

IS Peo2 wel YA @Y § 8N %S L 25 seAoleg AN
Wright-Giemsa @4 & #stddo]4d (X1,000) o2 F7EstAct

QAR WYoR HERYE
gDNA & F&5f0] Lafzlo} ¥5e| 185 rRNA AL EPLOR St nested PCR & 533t

%, G7IMLS 2450 Fefeor S AEAES AAlsHH.

= a2

Results :

20179 =&t (1) ¥ yolx2fot (27) oA L=<t 350 thsto] dnld A4S Al 2
v, B gefejol U FHiEs WAEEQJoY B AFAR S A & g Eoh
defejo} AEAHZ|E (malaria Ag P.f/Pan Rapid) oX= F3IF 80| EA] Attt T2t
oA DNA S #2519 Nested PCR 2 AA|ghH A3} 144bp o] AIUELSF So|WHETN 5%
ElQlal olE H7IME 2Agt Aut P malariae= 2R (100% F&7d) =, 1149 =4t
4 ArdEgete|or AgwA &l ZAut deoloM LHE= P brazilianum I} 99% ‘Y573

o] elE|Qlt.

Conclusions :

2016 '@ WHO o} o]= CDC 9] =71H Tef2jol LAY dAgdo] =, =2dthe}l Yolx|2jot= EH
FZetejotrt Z42F 90 1t 85% ooz f2 FUEUet ot {estal IAITE AT AMEET
efejo} Al7t Zbzb 2ttt 17, dolxlejo} 2734 wug] wlet £ 37} B Ajddwele
ot EAlet QS Aoz woEnh oz = wetelol Hx ¥ a8 dYuAS el

2otz gsls Yeteloto] ofst &S AT glsh SAAF FA L AAH 27E0, &
U Aze) AU Wog A% NS £ Adni) Wad AR WAL, 59 ofuel)
Aol A U Letelote] 49 SAAAALS B8 F wo] Wastch 2SSk,
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P49 Traditional herbal extracts from Stellaria dichotoma var. lanceolata
inhibits Mycobacterium abscessus-induced proinflammatory responses

Su jin Bae!? Ji na Lee!? jae won choi'?, Byung joon Park!? Young-Ha Lee!? Jae yul
Kwon®, Guang Ho Cha'!? and Jae-Min Yuk!'#

Department of Medical Science’, Department of of Infection Biology’, Department of
Medical Education®, Chungnam National University School of Medicine, Daejeon
301-747, Republic of Korea.

Introduction :

Stellaria dichotoma var. lanceolata is belong to the family of Caryophyllaceae and
acts as the traditional herbal medicine for syndrome of liver and kidney deficiency
manifested as bone-steaming, strain fever, tidal fever and night sweat, but its roles
during Mycobacterium abscessus (M. abs) infection remains still unknown. Here, we
investigated whether the extracts from Stellaria dichotoma var. lanceolata exhibits
antimicrobial effects against M. abs. M. abs infection triggered the mRNA and protein
expression of tumor necrosis factor o (TNF-a) and interleukin-6 (IL-6) in murine
bone marrow-derived macrophages (BMDMSs).

Material and Method :

Cell cultures BMDMs were differentiated for 5-7 days in medium containing
macrophage colony-stimulating factor, as described previously. The culture medium
consisted of DMEM supplemented with 10% heat-inactivated fetal bovine serum (FBS),
1 mM sodium pyruvate, 50 U/mL penicillin, 50 pg/mL streptomycin, and 5 X 107° M
Z2-mercaptoethanol. Splenocytes were isolated by mechanical disruption, followed by
differential centrifugation and resuspension in DMEM. Preparation of herbal medicine
The Herbal medicine was dissolved in 10% DMSO PBS and diluted with plain DMEM
(Bupleurum scorzonerifolium Wild, Bupleurum falcatum Linne, Stellaria dichotoma
Linne var. lancelota Bge, Bapleurum. Faluctum)

Results :

M. abs infection rapidly activated nuclear factor kB (NF-xB) and mitogen-activated
protein kinase (MAPK) signaling, which is effectively inhibited by pretreatment of the
extracts, as well as the generation of proinflammatory cytokines. Moreover, oral
administration of the extract improved the survival of mice intravenously infected
with M. abs. Collectively, these results strongly suggested the possibility as novel
protective agents against M. abs infection.

Conclusions :

Herbal extract from Stellaria dichotoma var. lanceolata has an anti-inflammatory
effects on Mycobacterium abscessus-infected murine macrophages.
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Introduction :

AFA"S o oftfuRel uhEeiAkp-ottul (Naegleria fowleri)
Soll HE AYste] d2d otmubyd 4ty Oé% o7ttt R|ALEO
of tist WALMAA A+7F ZQ StA|gt o] SAAES] gt A&
22 ALgotmEte] RNA @714 82 sli=st7] o2l ol 7|t

S RNA F7IMEZEH (RNA—seq) WMo Eslo] oJory o Ena}aa/\éj‘} orel g
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Material and Method :
o-Z-2|Akpotute] Uy ¥ mdPo =28 E RNA & #2]5k1l, sequencing library & A|AF5)

of AN FAA 4% (NGS) & ol &< RNA—seq (de novo assembly) & HAISHAAL
11,254 7]9] RNA ¥71MSEARHEZS Ad9lon, 7 & profilin 02 O|&5EH= AEZ o]835t0] T}ef
gt primer & A|Asto] PCR & Foll & J Jﬂrgﬂiﬁ}vo}ﬂﬂﬂ} profilin f7% G711 B85 ¢
ATt o Atg-otulet profilin {7dAt (Nf-profilin) & TOPO HEo| 223 % £ coli ¥3l
A AELS o]8fsto] W35, Ni-NTA agarose 2 o] 835}o] Histidine 0] tagging © A &3}
Nf-profilin ©HiAl A A5 00§, anti-Histidine A|S o] &35t AR Nf-profilin 22

srelstoirt.

Results :
22| Akgotal mFgof|x v|wA Tro] WAE|= profilin G7AAH= 2F 435 bp o] @A7|AME
(135749] ofolLAIA|R) 2 olfojx Slon], of 15 kDaol ¥AlFE 7Kl A= BRHST

SHAEOl N. gruberi, Acanthamoeba sp.2t= Zt7F 83%, 38%9] Atz=AdS HITH ARxRT
Nf-profilin ©@H#Al (His- tag) 9] ¥dl ST2= anti-Histidine &A= Aldst ZAxnp, oF 21-23
kDa of|A] &= -3 Qs

Conclusions :

22| Akgotuate] g I 2T YPoAM Eojxor WAL= FAXES] RNA 74N ES &+
Asto] dojil JE 2 ofujutze] o] HHE HRAGAA A7 2 $F NP Ao F
a3t 7| xAt=®7F EW, §3] profilin GRAAME MEZEAE F445t= actin o] s AHHA S
oz RPAQ A/ ofyubyd L9 HRIZIFHS olgsty] st AZgo] 2 He=

Azt
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P51 PI3K/Akt dependent down-regulation of FAF1 promoted IRF3
mediated 7. gondii growth

Fei-Fei Gao', Hei-Gwon Choi', In-Wook Choi', He-Kyoung Kim', Jae-yul Kwon?,
Jae-Min Yuk', Young-Ha Lee', Guang-Ho Cha'

Department of Medical Science!, Department of Medical Education’, College of
Medicine, Chungnam National University, Daejeon 301-131, Korea

Introduction :

Fas-associated factor 1 (FAF1), which was first determined as a component of
apoptosis signaling pathway, is a ubiquitin receptor containing multiple ubiquitin
related domains and is known for promoting degradation. Recently, it was reported
that FAF1 is involved in the regulation of a virus-triggered IFN-B signaling pathway
by inhibiting the nuclear import of phosphorylated IRF3 thus preventing the cellular
antiviral response. However, the regulation mechanism of FAFI1, especially in the
immunity system is not fully understood, yet. Therefore, we studied how FAF1
modulates immune response related transcription factor activity upon infectious
pathogen.

Material and Method :

FAF1 expression alterated by 7. gondii or T.gESA were analysed using Western blot
and RT-PCR. The intracellular IRF3 translocation by 7. gondii or nucleotide was
monitored by Western blot analysis with compartment fractionated host cell lysates.
The mRNA expression levels of ISGs after 7. gondii infection or nucleotide treatment
were measured by Real Time-PCR.

Results

FAF1 expression level was reduced by 7. gondii infection and PI3K/Akt inhibitors
reversed 7. gondii induced FAF1 down-regulation. in silico analysis for the FAFI1
promoter sequence showed that the presence of FRE which is a conserved binding
site of FoxOl transcription factor, and indeed, FoxOl overexpression enhanced
intracellular FAF1 level, meanwhile, FoxOl gene silencing reduced it. We also found
that 7. gondii-induced FAF1 down-regulation is correlated with enhanced
transcriptional activity of IRF3. Inhibition of PI3K/Akt pathway had no effect on IRF3
phosphorylation level but blocked IRF3 nuclear import and ISGs transcription even in
the presence of IRF3 activitors.

Conclusions :

These results suggest that 7. gondii infection-driven FAF1 down-regulation is
essential for IRF3 nuclear translocation to activate the transcription of ISGs and
thereby 7. gondii proliferation.

_92_



P52 o|Xlojuuto]] X}=2o]| 935t Jurkat T AM]ZUe] Hypoxia inducible factor
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Introduction :

ZAAH 7)Y E0] o]Aotyule] SRNBEAIH ST O
o] 9lt}. Hypoxia inducible factor-1 (HIF-1) & % 3
A= HIF-1a & HIF-18 2 AE olgdo|xhA] MALRA QIAto|ct, HIF m L L;i o= A
o2 4¥rdo] 2ALL=M HAAAE=LOAE HIF-la = ubiquitin-proteasome pathway 2 &
3 w27 BsiEickny A olch HW zrody Astwuolox HIF-1o 9] walwstr Uepdo]
Baugolout ojdotuto] 9§t SFAMRZ U HIF-1a 9] walo] tgh A= A3 o] Fox|A]
AT mapA 2 AToIME olojuluiel AZol ofaf Wekshe 4FAEU HIF-1a 9] ¥
Zt4o] tigt calpain 9] WS RAMSIGC

rel &

Material and Method :
o|&ottul (HM-1:IMSS) 5 AEsIHL SFNEZ 2+ Jurkat T AMZE ARESHIT oftutet
HEMEO] B]ES 10:1 EE 2519 H|g=2 5-308 =9t ZHZF vreA|7l & &SZRA LY 9
HIF-1 9] 931 western blot I FACS & &34l RA}stHS .

Results :

o|otufutof] Ap=ofl ol Jurkat Ao} HIF-lo o] edo] otHjut 5% oJEAC R ZhAgHo]
WAE T T2y ol2{gh oty ofst HIF-1a 9 4= oftjute] lysate @F ESP & 77 &
FAlzo] A2jslE dols As UBUA] gttt ol Aolle ol Fotuete] FEFo| ofsAT
Jurkat A|lzuje] HIF-1a 9] o] Aadas & & AJH. ESH calpain & AA[A|QI
calpeptin & H&|2|et s5Azof ol-dotHutE A7IstH otduto] ofs { =9 &A|x HIF-1
a 9o ZAa7F gixzdto vlsh o] 5do] WEE .

Conclusions :
ojdottul= AEFZ Fofl Jurkat AZUWe] HIF-la o] wHZ TAAZIH olzist u7go
calpain o] IHAHZ & 5 QlQlTh. ofo Oigt At M=y 7|AA7F B Aoz APzhe

ot
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P53 Anti-parasite effect of Cynanchi atrati Radix is mediated by
regulation of HIF-1a

Fei-Fei Gao', Hei-Gwon Choi', In-Wook Choi', He-Kyoung Kim', Jae-yul Kwon?,
Jae-Min Yuk', Young-Ha Lee', Guang-Ho Cha'

Department of Medical Science!, Department of Medical Education’, College of
Medicine, Chungnam National University, Daejeon 301-131, Korea

Introduction :

Some medicinal plants or their active compounds have been revealed as novel
candidate for drugs to control parasite development or growth. Cynanchi atrati Radix
has been traditionally used as an anti-inflammatory agent to treat febrile diseases,
acute urinary infection or subcutaneous pyogenic infection with invasion of the
pathogenic factors. This research aims to find out its effect on the growth of
Toxoplasma gondii, an obligate intracellular protozoan pathogen.

Material and Method :
The activity of immune related signaling pathway in response to (. atrati was
analysed using Western blot. The host ROS production after C. atrati treatment was
measured with fluorescent superoxide probe, DHE (Dihydroethidium). And the 7.
gondii growth mediated by C atrati was measured by FACS and ICC-supported
microscopic counting.

Results :

Both the FACS and ICC-supported microscopic counting of 7. gondii in host cell
showed that C. atrati dramatically suppressed 7. gondii proliferation without inducing
cell death. C. atrati has no effect on intracellular ROS levels or apoptosis, however, it
significantly inhibited HIF-1lo pathway, and loss of HIF-1la stability was responsible
for the effect. Gene silencing of HIF-la restrained the growth of 7. gondii and the
proteasome inhibitor MG-132 reversed the inhibiting effect of C atrati on 7. gondii
proliferation.

Conclusions :

The results suggest that HIF-1a is indispensable for 7. gondii growth and survival. C.
atrati is capable of suppressing 7. gondii growth by activating HIF-1a. Our results
indicates the pharmaceutical potential of this plant, C. atrati Radix, as a candidate
for anti-parasitic drug for 7. gondii.
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P54 Toxoplasma gondii-induced host PI3K/AKT activity controls
intracellular ROS generation and its proliferation in dendritic cell

Hei-Gwon Choi', Fei Fei Gao', In-Wook Choi',Jae-Yul Kwon?, Jae-Min Yuk', Young-Ha
Lee', Guang-Ho Cha'

Dept. Of Medical science’ Dept. Of Medical Education? , College of Medicine.
Chungnam National University. Deajeon 301-131, Korea

Introduction :

To replicate, Toxoplasma gondii actively invades host cells, including immune cells,
and dendritic cells (DCs) are one of the first innate immune cells to encounter 7.
gondil after the parasite crosses the intestinal epithelium. Being an early source of
IL-12 driving protective Thl responses, ablation of DCs results in failure to mount
protective immunity and lethal outcome in murine toxoplasmosis. However, 7. gondii
requires intact DC as a carrier to infiltrate host central nervous system (CNS),
without being detected or eliminated by host defense system. The mechanism by
which 7. gondii avoids innate immune defense of host cell, especially in the dendritic
cell is still under debate

Material and Method :

To minimize basal Akt activity of DC2.4 cell, The cell was incubated in FBS-free
RPMI1640 media for 4 hr before infection experiment. After pre-starvation, live 7.
gondii or TgESA were infected or treated, for 24 hrs, respectively. 7. gondii-induced
gene expression change was monitored by RT-PCR and protein phosphorylation and
expression was monitored any Western blot 7. gondii invasion and proliferation were
analyzed by FACS and ICC using laser confocal microscopy Host intracellular ROS
level was measured by FACS and fluorescent microscope using DHE or DCF-DA

Results :

We examined the role of host PI3K/AKT signaling pathway activation by 7. gondii in
its proliferation in dendritic cell. 7. gondi infection or 7. gondii excretory/secretory
antigen (7gESA) treatment to the murine dendritic cell line DC2.4 induced AKT
phosphorylation, and PI3K inhibitor treatment effectively reduced the 7. gondii
proliferation but had no effect on the infection rate and invasion rate. Furthermore,
it is found that 7. gondii or TgESA can reduce H202-induced intracellular reactive
oxygen species (ROS) as well as host endogenous ROS via PI3K/AKT pathway
activation. While searching for the main source of the ROS, we found that NADPH
oxidase 2 (NOX2) and NADPH oxidase 4 (NOX4) expression were significantly reduced
by 7. gondii infection or 7gESA treatment, which is in correlation with previous
observation about host ROS reduction by identical treatments. Inhibition of NADPH
oxidase activity with diphenyleneiodonium chloride (DPI) partially reduced endogenous
ROS and thereby increased 7. gondii proliferation.

Conclusions :

These findings suggest that the manipulation of the host PI3K/AKT signaling pathway
and NOX4 expression by 7. gondii is an essential mechanism for down-regulation of
host intracellular ROS, and therefore, survival and proliferation of 7. gondii
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Introduction :

A= Alatt g A0 ©=2H 2004 @528 2013 G7HX] G R 718t G ed2 Y ¢
2RO e WAHES Bl o2 Uehgrh 53] 1] 7&%% g0l 10%2
R ARUOAN A= 2 BYES BEof, ol RAMA = 1 A

HHo| ojet IS FAl LotE 0AL AT

Material and Method :

201713 199 9 Q7K d7g0] A5 511498 tjatos MERAL O (MGL) ¥ @O
A4 (AST 5 13%) & AXSAC 7M. Formalin-Ether A5WS Agste] #0]747
N2 IS, o2 MPOR HEF FU PHT (n-143) L SHUAT (0-176) & M}

Results :

&5 51147 & 7185 TEES 5.3% (n=270) = e dH=2+E= IRl (7.6%) 71 oAX}
(4.1%) B0} oF 24 52 FHES B, dFE== SH0A 60T (11.7%), of/dolA 50 Of
(5.6%) A =& FEEL TEALEE HAT é—Eﬂﬂﬂr AL SR A 718 Aol
o] A+ A WlE7] AFAONA THA] A2 TFEG (HEE dEECl = UEWT. e
YT EWAH & GGT, eosinophil ¥ monocyte oA TE S/4d+ET Fold A= X

By FOmbAAto|As ZHY DabsbAba) thaby 7hgE AZAA] 7HEE &2t oA (35.7%,
3.5%) o] 24 (30.7%, 1.7%) W} =& ¥¥ES Byct £3], iy &

o)A 60.7%, 200 o]’dollAl 81.3%, 500 o]dollA 100%S Hol, 1+&5 AR} 7184
Bl o2 wopgrk

Conclusions :

55 do7E A A Al shE F 4,000 78] So] viEH= Aoz g3A Ao o]
O RARNA T B2 EPG 100]9F 253 574w e 2 AtolE HolA] dten,
100 o) f#E= dl FHgol A S7isto 45 5oty ol 49 Al (1 ofe g9 Al
EPG 2071 8i&) F Qg¥o] =3t 92 &= Jo=z UeH 5552 44548 glol o
BEFeR olofxY] 2l Aoz A LA A=, UHES dEA & EPG 100 o] g B%
W Hgsdo] duidez 3oz, & 4w 9 IhEHEA Aoz HAY Thedol =4
g 4 Aot oA, EF 98 E F82 B0 olfAor & Jloly, o] Auts UEF
5 A g ollgoll lof mie Fast Atest d Jloz wobdHot
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Introduction :
Azt A @7 Z¥o] de] aste splotusbe MR, obvlulg Zute Bt fobEs
oifiud HAS A8 & 4 oy JLYF FEH= FAst= HH AAE| el o Aot

W ZdS FAste] AES FARIM & At 2 RONRE ARG o277 A% &
3 &l 20 ‘1%6}% o=z 0*317“ Sir2 T (AcSir2) 2 ZFAJotd8t

Material and Method :

FYP % 2d g2 w2t 7HAlotHEto| A AcSir2 O] ¥dlS real-time PCR & 0] &3t &
st ZHAlotdet E HE S o] & Ml W Hd S st AcSir2 gy THA|
ofdjute] SAlMt &S FAsIF L FACS & ol&sto] Az Z7]|ef N=Fr] Hets it
STt

Results :

Qoradel A9 AcSir2 WS ShwAzl shalotustolA AE 27] F7te g SAlo] et
Al Zlo] AL ol NERY] & G2/M 7)o 23] Qe 7HAlotute] H]go] =4 LR
o}, AcSirz o) A= U 9x15 Zd Av JUAT mdd w5 aap AmAe] Emelo] e
A< o 2~ olojct shH, odokalul muaofA] Sir2 o WrEoRAtS vl st Aul TUREAS o
% AcSir2 o] wo] gojat] S7tebe 22 Elstgirt. AcSir2 2 TREHE L 7pA]obmu
2 FE4S Fesi¥E O 2d F4 S=7 WA 55| JHA|otHul =g Ado] T4
17 2rgdxl EMCP, EMSP o 72 thuiB5i g A =3} catalase, cellulose synthase &

Oﬁlﬁﬂ

Conclusions :

ol2igh Axt= AcSir2 7t ZhAlottute] FFF el SAETE ofyel mFF/do] Holst
=9 regulator 2 AF-85to] ZpAjotdate] dA W Fato] lo] "4l

I=As|uy
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P57 ujotul djdYS apical membrane antigen-1 §AXIe] §AA }dAd
R AALH
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Department of Medical Research Pyin Oo Lwin Branch, Pyin Oo Lwin, Myanmar’
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Material and Method :

o]QFut atejol ghxpoA F2fst 58 7o) A ELS 2|04 genomic DNA S F2|5t3iT.
22]5t genomic DNA2 %302 PAMA-1 A4l 94 B2 ZZsto] 2aystn @7]A
28 EAs5tH9tH PfAMA-1 9] &XAA thdAd 1t AFHAERS DNASTAR, MEGA6G 2F DnaSP =&
Je4g ol gato] ALY,

-

Results :

% 58709] vjon} AtjAYSE BelzolA ZZat PIAMA-1 9IRS BAst Axt 8374 T
B71X|gF (SNPs) o] wAE|Qlon w|Qku} PfAMA-1-2 3779 haplotypes 2 2% QT
SNPs of] 9]a]] S =%l 56 7[19] H]59]A ojnjxAt Holx= PfAMA-12] domain [ 2} domain III
290l 2= 225t v|kup PIAMA-1 oA #ArE of|ieil ¥o] F4f2 global PIAMA-1
oA HAE ofojiAl WHoleb Ui [AFSHICTEH O]QFOb PIAMA-1 9] AtAMElS FAGH Axt
positive natural selection 0] A835t1 Qo SAX AR =2 vz LEFGTC]H
Global PfAMA-1 oA ¥zt 2 29] ofnjyx At ¥Ho]= RBC-binding site, B-cell epitopes 2}
IUR region of|A] &RIE|Ql o], ofuji4t Hol7} et £ B-cell epitopes #¢0ll= AtAM
eo] AHgskn oict.

Conclusions :

ojokol PEAMA-1S 33t global PIAMA-1S QAR ThAS LtERRD cfRso] ofojwait
Hol= domain I3 domain Il 9] $X]|5}= B-cell epitopes H¢]o]] RAZ&E]o] Qloitt. o]ArQ]
A3te global PIAMA-1 014 UEhts G415 chags Algaso] 450 Heuhgs wysh
A/dol A2 AAlH &t
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P58 Genetic diversity and natural selection in the C-terminal 42-kDa
region of merozoite surface protein-1 in Myanmar Plasmodium
falciparum population

Thi Lam Thai'? (Vietnam), Hu'o'ng Giang Lé!? (Vietnam), Jung-Mi Kang'?, Jinyoung

Lee?®, Hojong Jun*, Khin Lin°, Woon-Mok Sohn!, Tong-Soo Kim*, Byoung-Kuk Na'?
Department of Parasitology and Tropical Medicine, Gyeongsang National University
School of Medicine®, BK21Plus Team for Anti-aging Biotechnology and Industry,
Department of Convergence Medical Science, Gyeongsang National University?
Department of Infection Biology, Zoonosis Research Center, School of Medicine,
Wonkwang University® Department of Tropical Medicine, Inha University School of
Medicine®, Department of Medical Research Pyin Oo Lwin Branch, Pyin Oo Lwin,
Myanmar’

Introduction :

The C-terminal 42 kDa region of the merozoite surface protein 1 of Plasmodium
falciparum (PIMSP-142) is the target of immune protection, therefore it is considered
as a promising candidate antigen for blood stage malaria vaccine. However, genetic
diversity encoding this region, within and among global P. falciparum populations, is
one of the critical hurdles for effective vaccine development. The aim of this study is
to analyze genetic diversity and the effect of natural selection in PIMSP-142 among
Myanmar P. falciparum population.

Material and Method :
A total of 69 P. falciparum clinical isolates from Myanmar malaria patients were used
in this study. The PfMSP-142 region was amplified by PCR, cloned and sequenced.
The genetic structure and natural selection of the region were analyzed by MEGA4
and DnaSP programs.

Results :

Myanmar PfMSP-142 displayed genetic diversities and the polymorphisms were
scattered throughout block 15 to block 17. The overall pattern of genetic
polymorphisms observed in Myanmar PfMSP-142 was similar to those of global
isolates, but few novel amino acid changes were also identified in Myanmar
PfMSP-142. Genetic diversity of Myanmar PfMSP-142 was relatively lower than those
of PfMSP-142 from other geographical regions, but evidences for natural selection
were found.

Conclusions :

Our results extend understanding of the nature of the Myanmar Z£. falciparum
population and have significant implication for the development of malaria vaccine
based on PIMSP142.
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P59 CysLTs receptor is required for migration and exocytotic
degranulation in human mast cells induced by Trichomonas
vaginalis-derived secretory products
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Introduction :

Trichomonas vaginalis is a sexually transmitted parasite that causes vaginitis in
women. Mast cells are important effector cells of tissue inflammation during infection
with parasites. Cysteinyl leukotrienes (CysLTs) are a family of inflammatory lipid
mediators synthesized from arachidonic acid by a wvariety of cells, including mast
cells and eosinophils. Although 7. vaginalis-derived secretory products (TvSP) have
been shown to induce migration and exocytosis in mast cells, information regarding
the signaling mechanisms between mast cell activation and TvSP is limited.

Material and Method :

We measured the amount of cysLTs secreted by 7. vaginalis. We pretreated a cysLT
receptor antagonist, Bay U-9773, to HMC-1 cells. After that, we checked that ROS
generation, migration and CD63 expression by FACS analysis and migration assay.

Results

Herein, we found that CysLT receptor is essential for migration and exocytotic
degranulation in human mast cells. First, we found that 7. vaginalis secreted LTC4,
LTD4 and LTE4 itself. And modified 7. vaginalis did not secreted CysLTs, compared
to control. TvSP-induced migration and exocytotic degranulation were inhibited by
pretreatment of Bay u-9773 in HMC-1 cells.

Conclusions :

Taken together, our results suggest that CysLT receptor is important for mast cell
activation induced by 7. vaginalis-derived secretory products.
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Anisakis 401 95 ol4o] Fejstozt Eajo] Esx] e FSo] EAjuol ok ey
e FAMESTE 7S A8sto] dWAle g Anisakis simplex® 223 & U= A
pegreffii U hybrid £0] AoQl= Ziog HNE 1 Qit}t. Anisakis sp. =S 5 AI2E =
EAQl WHe AaiWAolckd A (RFLP) 2, PCR FEAL2o] A& 9 Ataine]
AR we AlZhe Bgo] Ptk B ARo|AL Anisakis FO| A% AT wEL 95
ARMS (Amplification-refractory mutation system) 2 A-835}o] PCR YANAN Anisakis %
22 Pt uAt sk

Material and Method :

ol 79 4 YigoA & 78 0t2le] 1igE fa5= HHESIAT 5 AEE Hsl ARMS AlA
B2 o|8st mnzlo|l] MEZS AAStY], A. pegreffii, A. simplex, A. typica, % hybrid %]
7y7ro]l EolAQl BHemds YERd 4 Q5 Outer mafo]ln| (H|50|A A F) 2 Inner =z}
ol (5ol8 M) & &dll PCR 21S FASst AA| ofYAF|A {50 AL5I3AT. o]%
QAR AN BE BAAZOE HEHOR ohAp|A FEEY MRS AFsHIC

7
%
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Results :

T 78 0t Q] ofYAZ|A {E oA ARMS S Al&sto] AAdsh Aut 64 0t2|Q] A. pegreffii, 3 U}
2]9] A. simplex, 20t2]Q] A. typica & 90t2]Q] hybrid 7} &RIE]|Q O A. pegreffii 2] 3%
o7tz =7 oAl 380 bp 2 130 bp 9] vIt=IF AT, A simplex?] 735 380 bp, 280
bp, A. typica 380 bp, hybrid 380 bp, 280 bp, 130 bp & ¥HE7} FAE]Q T} Outer Z2}o|
HE &l 5F%+= 380 bp 9] PCRAFE2 OFYA|A9] REFO &80z UEfe HEEl
positive control 2 A835t= 7102 Wit

Conclusions :

ARMS A|AHLS o] &35 vy 4 =R

Ale wHozH of7bx] Ewdo] M8 Al Qith # AL ARMS 7} PCR 719 3|H
g5 &oll one-step PCRYtO & OfYAZ|A F-3 AlS
£°| RFLP & 53 & Tha¥o] g wetat 4 glx 4]

A AR WARE S-S S8l 100%9] AEl=S 7HA= Fe
12 5H= LS RS SEE ARMS7F f8s A8E & Qs

re rlo
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P61 Genetic polymorphism and natural selection of circumsporozoite

surface protein in Plasmodium falciparum Myanmar isolates

Hu'o'ng Giang Lé'? (Vietnam), Thi Lam Thai'? (Vietnam), Jung-Mi Kang!?, Khin Lin?

Woon-Mok Sohn', Tong-Soo Kim*, Byoung-Kuk Na'?

Department of Parasitology and Tropical Medicine, Gyeongsang National University
School of Medicine', BK21Plus Team for Anti-aging Biotechnology and [ndustry,
Department of Convergence Medical Science, Gyeongsang National University?
Department of Medical Research Pyin Oo Lwin Branch, Pyin Oo Lwin, Myanmar?®
Department of Tropical Medicine, Inha University School of Medicine*

Introduction :

Plasmodium falciparum circumsporozoite protein (PfCSP) is one of the leading malaria
vaccine candidates, but a comprehensive genetic polymorphism of the protein among
global isolates of P. falciparum is a critical impeding factor for effective vaccine
development. In this study, we analyzed genetic polymorphism and the effect of
natural selection in Myanmar PfCSP.

Material and Method :
Blood samples collected from Myanmar patients with falciparum malaria were used in
this study. Full-length gene for PfCSP was amplified by nested PCR, cloned into the
TA cloning vector and then sequenced. The genetic polymorphism and natural
selection of Myanmar and global PfCSP were analyzed using the DNASTAR, MEGAG6
and DnaSP programs.

Results :

The central repeat region of PfCSP was highly polymorphic in Myanmar PfCSP.
Meanwhile, the N-terminal and the C-terminal non-repeatdomains were conserved
among Myanmar PfCSP with low level of genetic diversity. Comparative analysis of the
central repeat region of Myanmar PfCSP to those for global PfICSP demonstrated that
difference numbers of repeats were observed among the PfCSP; Asian PfCSP had
NANP repeats ranged from 40 to 43, but African and Venezuela PfCSP had 36 and 37
NANP repeats. Comparison of the C-terminal non-repeat region between Myanmar
PfCSP and global PfCSP indicated that they shared similar nucleotide diversity
patterns, in which most nucleotide diversity was found at Th2R/Th3R epitope regions.

Conclusions :

These results provide wuseful information for the understanding the population
structures of Myanmar PfCSP as well as global PfCSP. These results also provide
valuable insight for the development of PfCSP-based vaccine.
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Introduction :

ARRIR =77} g2 27] Lehe Loz glof ANKZIET| Y Mgl HAxRee & 4
o}, obalZiA] AUAAES] AlEEol 2HE UE AN AIINDRA 71EL o83t Are
ATt o] AAE 165 rRNA T2udalg ujRsto] B 7hx] Ao AFS Fall Zotelw
A7) M@Eg wel it shairt

Material and Method :
0| @A 52204 ALt 2rtelWA A= oA Al@EC DNA S Heste] 16S rRNA
V3V4 S EpZlo® stof Illumina AtQ] Miseq & ©]&5to] AHAH] Als Al1x17d
25 Azels] glstol 165 rRNA F21, AWAZIEY] mhajeo] njxjguje}

WEZ lsh] 5] AUANCS] AX0R IPAM, 2N, Aol YAMS ﬁsgaraaq.

o
=

o
=

Results

16S rRNA m 2o} o|A Bartonella 43¢ Enterococcus 40| ZCH2|HX| X E7]9] AN|#E2°
99%S AA|she 2102 Lfehdon ol: 165 rRNA 22t AUARC7] majo ogsu)oy
ol A= =elo] HAth. IH @M & Enterococcus 1gG & 0182 HAFFFMoA T5E

el Enterococcus?t AUANEZ|S] GUet &8l Fxsts 22 At 2dMy &
Bartonella 1gG & ©]-8%F AAYPFAMONA BartonellaZ} FUARE7]9] AAo| Fxst= A
o2 Uepytt

Conclusions :

16S rRNA m2u}lal o 2 [FEnterococcus @t Bartonella7t HAIRIE7]9] 1§ N4+E0=7 v
A=At
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Introduction :
AUARE7 = g 27]9] a3 270 &5 shyoltt. AWARE7]9] 27l Wo] At
o] SHRITH AURRE7]o] AU N5 def=27]e] dAd/do] digt A= ofA] n]Esh AJH|

I%
1
otk AHARET|] B} AL B wet Ye2slS st At dathe AP Ans
2, 2 ZANA gL ) AN Fol g2 FU AlFE LE} L]
o 520 xjol2 Hl@ BASH: Zlo] B A7 Sxjo|c).

4o fm

Material and Method :

de 275 otk ol gl Al o AUARET] (FHURAEY], A2fYHAAlE
7)., ALtRAES) 8 27 Agste] AU M@ES £AL J1E0 Mol AluAe Rad
A Al AlHEd2 o]&sto] FHX < AU A ArolE BAskaL, ol2gt
Arol7t ZF ARMAIRET] F 27 T= UR|=A] &It 27|58 4o
e 4 25 SHAL.

Results :

FuiRoA FUst 20w ARESE Al T AURAIET]S U NdtS=
JUAIFIE7]eE JE7FRAIEY = 8|28 /9] ANt o] Fxshe YHH Sufx] oA
H2sdurzerle) g Agse the & 53 e HeEoln A Mgsol 7 Bx
ote Aupz slslolct.

LS

Conclusions :

AAIH Als AlEAS ol&sto] ftuiR]olA Abseh Al 59 AUHARNEZ]S FU MatsS =
Aot = o, Fof Tef FUl M3 227t o A2 WSS, AU N5 Aozt &
2715 fEste sl 7I1Xl= dTol gt &7F AQl A7t B ast.
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Introduction :

AISAAZ-0{| A microtubule (MT) S polymerized 5t7] ¢4+ y-tubulin ¥} o] ThEiAlyw} “ASk
ot= THEiAE0] ASHA|Ql y-tubulin small complex (yTuSC) 7} ZQst 7oz daiA it
Ea‘% 12 Zo| A= y-tubulin o] EXj7} LA QIA|qF o] TEiA o] of=A MT 9] assembly o
SteAle 44l vp7b gt mebN 2 doiMe g dEHEs MT ZAgHEdel
end—bmdmg protein 1 (EB1) ¥ y-tubulin, Z22]1 yTuSC 9] 14 THiAEZ0] 7|5& AWy
ax} shgic.

|t

_R

Material and Method :

Gamma-tubulin ¥t ZEmgx MT Zghr oEizlo]l EBI o] AsHA|S  co-immuno-
precipitation (co-IP) assay, glutathione S-transferase (GST) pull-down assay, 12]il
yeast two-hybrid assay & RA}st¥th ESF hemagglutinin (HA)-tagged a-tubulin 2 23
st ZE2mHuse Aasto] o thlAl] W xS WANSIYCH 72T a-tubulin THEAlC
&S Aslist= modified nucleotide Q1 morpholinos S #2]sto] Zh4AH 49| y-tubulin &
Tte s FEErFolAe kst YA wists whalstrt.

Results

Co-IP assay, GST pull-down assay, yeast two-hybrid assay & &35l y-tubulin ¥} EB1 &=
A Zro] AgZ eIttt ESF HA-tagged y- tubuhn A-AA7 | YHoze & TR
A7to]l AgS #QlstYch HEHELHE  y-tubulin 2 oA+ basal body 2} median
body o] §]A]5tH, MEZFE 17gollAl= basal body o & }% 7lo] A9l y-tubulin
knock-down HEHEZF2 =3 growth rate g H31L, /\ﬂi FA|, cytokinesis o= HFFS
Ojx]R] 428 oF 2 9loic} y-tubulin knock-down e @ %0] median body volume -&
EAROC R SOl5tA 4.5% (p=0.004935) £ol=59 00, flagella axoneme 9] 72, MT central
pair7} %]6]547\] 0}8 7:]07} %7}5] o o} /\ o]oﬂ;} y;_o]— Y- tubuhnj_} 7ﬂolr Ed—l:l_]|47<1o] EBlJ‘}
y-tubulin complex protein (GCP) 22 39 tfst knock-down ZH2HTZOA %L median
body volume 9] A2} flagella axoneme 2] MT central pair @7dof o]Alo] 9l2o0] HEE]

Aok

oE.L’

Ol'

Conclusions :

ol2lgt At FBWRF y-tubulin THHo] MT Zg ThEel EB1 THAI GCP2, GCP3
HuiAate] A oUAE Soll MT 2 /d%E median body ¢} flagella @F/dol] #ojsto] d=H2
29| growth o] G e AS Bo&EH.
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P65 B’3 7hAjotuutel uj A JHA|otuute] Ru|THRAl Wjw §A

=
[}

ol
=2

FRxlotulst QIMo] Zslol fotE ofuletd, ofulsby Ztery W mjuy
=2 WIS SHAIE AT U ARk oleg AlgAlst
otk # Aol At WA hAlotulstet vlE shAlotolutel

AX
Pu LS BAMO ulw RN oty Zutge] Fa Wl Hi WEy AxE

H o
o |o
wx
ojn 4>

SN
| .

Material and Method :
U L Yy JPAolulE 7 SOk B £, Z124e] ujolg Rop &
H

i
ol
glo
'”

.

B2 23kt WA sHAlotulutol A ) ol e

4-7 IPG strip @ 10% gel o|4] 2DE &4
UHL Wolb LRSS Zzste] A IR0l Tej YLy BAstect,

Results :

A S8|HA 5 HAd 7HAottute} 8] 7HA|otmato| A 2 d) o]4; WadXfo]S Ho|=
A & 123717 AL HLA Jplotuutel A Svtets S 347), ST &
WA 7Y, Ztacts oA 6570, AAZA TR 17707} Selslgied], o]F suj o4t &

Conclusions :
HYd 7HAlotHuto A ARG w2 2 Hols ©EiASo| Oist JH = ZHX|ottel A
59 712g olsfohe Tl £ & #v ofUzh ofujuby 2ol ARA| AfFolE TR Hu

O
=2
2 ABY o= gz,
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Gwangju, South Korea' I[nstitute of Parasitic Diseases, Korea Association of Health
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South Korea®, Chung-Ang University College of Medicine, Seoul, South Korea’,
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Introduction :

Taenia saginata infestation is one of the most common cestode infestations in
humans, however, its distribution can be affected by dietary habit. Here, we reported
the first case of Taeniasis caused by 7. saginata in Myanmar.

Material and Method :

On stool examination survey performed by the National Health Laboratory, Ministry of
Health and Sports in Myanmar, ova of 7aenia species were found in two brothers
who lived in the monastic school.

Results

An 8-year-old boy was an younger brother of them and he had no abdominal
symptoms such as nausea, vomiting, abdominal pain, diarrhea, or constipation. He
said that active moving pieces were found in stool since a year before and he had
treated with albendazole 4-month ago. A 10-year-old boy was an older brother of
them and he had no abdominal symptoms but upper respiratory infection symptoms.
Stool samples were collected after medication of praziquantel (10 mg/kg orally once)
and then several segments were found. Acetocarmine stain was performed for
expelled segments and more than 13 uterine segments filled with eggs were observed.
The genomic DNA was extracted from segments and then the mitochondrial coxl
gene was amplified according to the previous report. Sequencing of the 502 bp cox/
gene showed 98.8-99.6% identity with 7. saginata; but 93.8-94.4% identity was seen
with 7. asiatica. The neighbor-joining tree revealed that our cases were
phylogenetically close to 7. saginata reported from various Asian countries but far
from 7. asiatica or 7. solium.

Conclusions :

To the best of our knowledge, this is the first case of Taeniasis caused by 7.
saginata in Myanmar. Although epidemiological survey on 7. saginata has not been
performed in Myanmar yet, there is a possibility of Taeniasis due to consumption of
undercooked beef or pork as a peculiar dietary habit. Due to lacking of information
on Taeniasis in Myanmar up to now, it is important to investigate the prevalence and
associated risk factors further.

- 107 -



P67 Proliferation of prostate epithelial cells by IL-6 released from
proliferated stromal cells induced by 7Trichomonas vaginalis infection
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Introduction :

Chronic inflammation has a role in the pathogenesis of benign prostatic hyperplasia
(BPH) and prostate cancer. BPH is pathologically characterized by the proliferation of
stromal and epithelial cell types in the prostate, and the two types of cells interacted
with each other. In our previous study, we demonstrated that the proliferation of
prostate stromal cells induce by BPH epithelial cells stimulated with 7. vaginalis via
crosstalk with mast cells. In this study, we investigated whether inflammatory
mediator (especially IL-6) released from the proliferated stromal cells may cause
proliferation of BPH epithelial cells.

Material and Method :

To measure the proliferation of BPH epithelial cells, the CCK-8 assay and wound
healing assay were used. ELISA, RT-PCR, western blotting and immunofluorescence
were used to measure the production and expression of inflammatory mediators
including IL-6, IL-6 receptor and growth factors.

Results :

Proliferation of prostate stromal cells was confirmed to induce by inflammation of
BPH epithelial cells stimulated with 7. vaginalis via crosstalk with mast cells. When
the culture supernatant of the proliferated prostate stromal cells was added to BPH
epithelial cells, the epithelial cells were proliferated, and the expression of cyclin DI,
FGF2 and Bcl-2 was increased. In addition, blocking the IL-6 signaling pathway with
anti-gp130 antibody (anti-IL-6R antibody) or ruxolitinib (JAK1/2 inhibitor) suppressed
the proliferation of BPH epithelial cells as well as reduced expression of IL-6, IL-6R
and STATS.

Conclusions :

IL-6 released from proliferated prostate stromal cells induced by BPH epithelial cells
inflamed by 7. vaginalis may induced proliferation of BPH epithelial cells by
epithelial-stromal interaction.

- 108 -



