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Japan’s contribution to the research and control of lymphatic filariasis
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Global Programme to Eliminate Lymphatic Filariasis —framework and progress
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Satellite symposium

Lymphatic Filariasis Elimination end-game in the Pacific

PacELF

Prof. Patricia Graves

This presentation will describe the stages in the lifecycle of the Pacific Program for
Elimination of Lymphatic Filariasis (PacELF). It started with initiation in 1999
under the leadership of Dr Kazuyo Ichimori. Then came its growth and
maturation within the Global Program for Elimination of Lymphatic Filariasis
from 2000 to 2015. Now the current status is the ‘end-game’ of LF elimination in
the Pacific region as activities wind down. The varying successes and challenges
of the PacELF program in the countries and territories of the Pacific will be
described, taking into account their different initial prevalences and vectors of LF
as well as distinct peoples, history, socioeconomic status, and degree of isolation.
Current efforts and progress towards documenting the massive efforts by countries,
WHO and partners that went into the PacELF program will be described to
highlight the example of this diverse public health intervention program and its

future direction.
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New treatment for reinforcement of the filarial diseases control by DNDi
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AL 7 RRBOBEBHEEEEORIREEHIITADLDEI2ICTLHZL2HAFEL LT
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Benign strategies for lymphatic filariasis control

ERSERYE NS €5
Orik Ak

2020 FF TIZ, HRFDOY U RFZT 4TV TREEZHIIEL LD LR =7 B
WHEETHTH D, F 1 EOEFKEIEK (MDA) % 5 FRFT 20N ZOMKROETH D |

TIcE L ok, ETHRREZHIT>oH 5,

KROBEITIZHESTT7 4 7V T OREHITWP> L, ThETHEHIATEamF o
a7 47 VT ORHEEZLELAAOZ L, HiEKREF Y b TH MK +4 Tk
<V EVEEOGWHERRDODLENTWD, 7o, FIEDTZOICKEZRZ &EDO—203fF
ROBBHRBINTHY, ZOREDITIFAERICHTLI2AHOD L NFIEEZZBET L 48
N D,

ExlZInNETET74 TV T ORBERWEZHEET L o0 HELXRE LT, —2I%,
INETOMREMREEL LTOMKRIZHDL, REMHODRVREREKE LTHY, 20
HIZ7 4 Z )V 7T 25 EmET 5L, O =23 ERMSOMKETIZARLS, E
RoMiEzW >z flnTZodic7 17 U7 O DNA Z LAMP i TR 25T
H 5,

Rz NN 7 a7 hRfRBo U ar e MR (SXP1) 1IZxt3 5 1gG4 HLik % & H
% ELISA {EIE R W L AR R Z R D | 2 O Mk O WA IR O FRAE & 72 2 BRI E O
PRZRA_RL2DICH L TWD, FEOT 4 7 U TRERNRELIE T LM TOFHAES, A
U775 TD MDA Hin» b T £ TOMFRIRFAENS, INPEAEEZHGE LICRZE -
BN RO REEICHENTHD Z EPHRTE T, GPS u W —%5 Z & THE
F, RBREZFEZMM IR RTHZIENTEDLLICRD, XVFENLRRE TREICT
%, gravid trap THEO I 57 + Z7 UV 7 D DNA %, LAMP i£<° PCR TR
DB, CNECTCOERKREMBETORELVIZIZNICHEN L, BEETH -7,
INLOHFEEHAGDERE MERIZRSSLWT 0 Z U TREXK] X, 747 VU TAEH)
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Special Lecture

Vector Borne Disease Control and Elimination in the Pacific

Dr. Patricia Graves

James Cook University
WHO Collaborating Centre for Control Lymphatic Filariasis, Soil-transmitted
Helminths and Other Neglected Tropical Diseases,
Division of Tropical Health and Medicine,
Cairns and Townsville,
Queensland, Australia

This presentation will review the concepts of disease control, elimination and
eradication as they relate to vector borne diseases that are endemic in the Pacific
Region. The diseases to be considered include malaria and lymphatic filariasis as
well as dengue and other arboviruses such as chikungunya. Recent information
on infection and disease trends will be reviewed, based on availability of
surveillance systems in various Pacific countries.

For disease control and elimination, public health strategies that are used
include mass drug administration (preventive chemotherapy) for lymphatic
filariasis in the Pacific region, while malaria control rests mainly on a
combination of vector control with access to early diagnosis and treatment. The
increasing threats of arbovirus infections are more challenging from the point of
view of surveillance, diagnosis and treatment. Vector control is additional
approach to disease control and elimination which could include interventions to
reduce vector biting density or transmission ability, and/or to interrupt the
intensity of contact between vectors and hosts. The evidence for effectiveness of
vector control methods (including larval source management, insecticide
spraying, insecticide treated mosquito nets and other novel methods) for these
diseases will be reviewed. In this context, the feasibility and time-line of
elimination of particular vector-borne diseases from the Pacific Region will be
assessed.
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Schistosoma haematobium and hookworm infections among schoolchildren in Kwale, rural coastal
Kenya and associated factors

OEvans A. Chadeka'~, Nagi Sachiyo!, Toshihiko Sunahara®, Shinjiro Hamano'

"Department of Parasitology, *Department of Eco-epidemiology, Institute of Tropical Medicine
(NEKKEN), 2Graduate School of Biomedical Sciences, Nagasaki University, 1-12-4 Sakamoto,
Nagasaki 852-8523, Japan

Helminthic infections remain a public health concern in resource limited settings.
Many control programs advocate regular deworming of school children to reduce
development of severe morbidity. To elucidate factors associated with the intensity of
these infections, a cross-sectional study was conducted among 368 schoolchildren. Urine
filtration and Kato Katz technique were employed to assess S. haematobium and
intestinal helminthic infections respectively. An interviewer administered questionnaire
was used to gather demographic, socioeconomic and health practice data from parents
and children.

The overall prevalence of at least one helminthic infection was 48.9% (95% CI; 43.7-
54.1), with a range of 18.9% to 81.7% in the six schools. The geometrical mean egg count
for S. haematobium was 2.0 eggs / 10ml urine, ranging from 0.4 to 8.0, while hookworm
mean was 2.2 eggs per gram (epg) with a range of 0 to 16.5 epg in the schools. Religion
showed an association with S. haematobium infection, with OR=18.18 (95% CI; 4.20-
71.83) and so did school location, with OR=18.99 (95% CI; 3.67-103.95). The intensity of
hookworm infection was significantly associated with school location OR=304.13 (95%
CL 71.79-1352.77).

In conclusion, prevalence of helminth infections was high and a heterogeneous
distribution of S. haematobium and hookworm infections was observed among the study

schools.
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Tandem repeat recombinant proteins as potential antigens for the sero-diagnosis of
Schistosoma mansoni infection

OYombo Dan Justin Kalendal2, Kentaro Katol, Yasuyuki Goto3, Yoshito Fujii4 and Shinjiro
Hamano!l5

1Department of Parasitology, 4Department of Eco-epidemiology, Institute of Tropical Medicine
(NEKKEN), 2Graduate School of Biomedical Sciences, Nagasaki University, 1-12-4 Sakamoto,
Nagasaki 852-8523, Japan

3Laboratory of Molecular Immunology, Department of Animal Resource Sciences, Graduate
School of Agricultural and Life Sciences, The University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku,
Tokyo 113-8657, Japan

5Nagasaki University Nairobi Research Station, NUITM-KEMRI Project, Nairobi, Kenya

The diagnosis of schistosome infection, followed by effective treatment and/or mass drug
administration, is crucial to reduce the disease burden. Suitable diagnostic tests and field-
applicable tools are required to sustain schistosomiasis control programs. We therefore
assessed the potential of tandem repeat (TR) proteins for sero-diagnosis of Schistosoma
mansoni infection using an experimental mouse model.

TR genes in the genome of S. mansoniwere searched in silicoand 7 candidates, named SmTR1,
3, 8,9, 10, 11 and 15, were selected. Total RNA was extracted from .S. mansoni adult worms
and eggs. Target TR genes were amplified, cloned, and the proteins were expressed in
FEscherichia coli competent cells. Female BALB/c mice were infected with 100 S. mansoni
cercariae and sera were collected each week post-infection for 18 weeks. The levels of IgG
antibodies to SmTR antigens were compared to those to soluble egg antigen (SEA) and to
soluble worm antigen preparation (SWAP). Sera of infected mice reacted to all the antigens
whereas those of naive mice did not. IgG responses to SmTR1, 3, 9 and 10 were detected at the
early stage of infection. Interestingly, antibodies reacting to SmTR3, 9, 10 and 15 dramatically
decreased 4 weeks after treatment with praziquantel, while those against SEA and SWAP
remained elevated.

Our study suggests that TR proteins, especially SmTR10, may be suitable antigens for sero-
diagnosis of infection by S. mansoni and are potential markers for monitoring and surveillance
of schistosomiasis, including re-infection after treatment with praziquantel.
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surface protein (MPSP)IZ L - Th7e< &b 6 DDV = ) XA FIZHEEIND, — DD
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W~ X =DIERBREH TOLEFTIIE—7 LR Z NP bn ol



FAR 7

Design of species-specific primers for Eimeria vermiformis and Eimeria pragensis
(OYijuan Ma, Yoichiro Horii, Nariaki Nonaka
Laboratory of Veterinary Parasitic Diseases, Department of Veterinary Sciences, Faculty of

Agriculture, University of Miyazaki

Coccidiosis is a worldwide disease in domestic, companion and laboratory animals, causing
diarrhea, weight loss, desiccation, and death. Infection with multiple coccidian species is commonly
observed in an affected animal, however, the effects of interaction among coccidian species and
even with other pathogens on the pathophysiology have not been completely cleared.

We have been maintaining two murine coccidia, Eimeria vermiformis (Ev) and Eimeria pragensis
(Ep) in our laboratory. The former parasitizes at the lower 2/3 of small intestine of mice, and the
latter at the caecum and colon of mice. Those species can be used for evaluating the effect of species-
interaction on the pathophysiology, however, on the other hand, a secure system for evaluating
species purity is required for the laboratory maintenance because the morphology of oocysts of the
two species is very similar.

In order to develop a tool for evaluating the contamination of one species with another, we tried
to develop species-specific primers for Ev and Ep. DNA was extracted from Ev and Ep oocysts, and
PCR was performed with Eimeria common primers for the internal transcribed spacer 1 (ITS-1)
and plastid open reading frame (ORF) 470 gene. And then TA-cloning was applied on the products
and the sequences of insertions were determined from colonies obtained. In result, 7 and 3
haplotypes of ITS-1, 3 and 2 haplotypes of ORF were obtained for Ev and Ep, respectively. Then
haplotypes of each region were aligned, and candidates of species-specific primers were designed
using Primer Premier 5.0. Minor modification was done by eye so that the primer pairs have higher
Tm values and form no secondary structures. The candidate primers for ITS-1 region of Ev and Ep
produced specific PCR products with DNA of corresponding species but not with DNA of counter
species. The detection sensitivity of the primers and the minimum detection dose of oocysts are now
evaluated. We are planning to use the developed primers for checking the species contamination
during the maintenance of the two Eimria species, but also for assessing the effect of co-infection

on pathophysiology such as the potential change of parasites' distribution in the intestine.
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Induction of IL-27-producing CD4" T cells and PD-1/LAG-3 signaling during malaria infection

OHenrietta Terko Doe!, Daisuke Kimura', Mana Miyakoda', Kazumi Kimura!, Masoud Akbari'

& Katsuyuki Yui'
Division of Immunology, Department of Molecular Microbiology and Immunology, Graduate

School of Biomedical Sciences, Nagasaki University

CD4" T cells play a critical role in protection against blood-stage malaria parasites. During
infection with Plasmodium berghei ANKA, CD4" T cells produce IL-27 in response to T cell
receptor (TCR) engagement. These IL-27-producing CD4" T cells, which we name Tr27, are distinct
from IFN-y-producing Thl or IL-10-producing Trl cells. To understand how Tr27 cells are
induced, we characterised CD4" T cells from mice infected with four different strains of
Plasmodium; P. yoelii 17XL, P. yoelii 17XNL, P. chabaudi chabaudi AS, P. vinckei vinckei gamma,
and the gram-positive bacteria Listeria monocytogenes. Here, we show that Plasmodium-specific
CD4" T cells express PD-1 and LAG-3 and produce IL-27 in response to TCR-stimulation, whereas
those from Listeria-infected mice express little PD-1 and do not produce IL-27. We also show that
IL-27-production by CD4" T cells is independent of TLR signalling. Finally, we show that the in
vivo blockade of PD-1/LAG-3 signalling using antibodies inhibits IL-27-production by CD4" T cells
in P. berghei-infected mice ,, suggesting a link between the induction of Tr27 cells and PD-1/LAG-

3 signalling.
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Antigen-specific CD8" T cell responses against blood-stage of malaria infection in the spleen
OGanchimeg Bayarsaikhan !, Mana Miyakoda', Kazuo Yamamoto?, Daisuke Kimura!, Masoud Akbari',
Kazumi Kimura ' and Katsuyuki Yui !

'Division of Immunology, Department of Molecular Microbiology and Immunology, Graduate school of
Biomedical Sciences, Nagasaki University, Nagasaki Japan, *Division of Cell Function Research Support,

Biomedical Research Support Center, Nagasaki University School of Medicine

Spleen is a highly structured organ that has important roles during immune responses against blood-borne
infections. The dynamics of T-cell responses against bacterial infection has been studied well in the spleen.
However, the role and dynamics of T-cell responses during blood-stage malaria infection is not clearly
understood. We reported antigen-specific CD8" T cell responses during blood-stage of malaria infection in
the spleen using a model system of Plasmodium berghei ANKA expressing OVA antigen (PbA-OVA) and
CD8" T cells from OVA specific T-cell receptor transgenic mice (OT-I). In this research frame, we seek to
better understand the dynamics of immune responses by antigen-specific CD8" T cells in the spleen infected
with PbA-OVA in comparison with that infected with Listeria monocytogenes expressing OVA (LM-OVA).
In mouse received OT-I cells, CD25" or CD69" activated OT-I cells were observed mainly in the white pulp
of the spleen during early period after infection with PbA-OVA. Thereafter, the number and proportion of
KLRGI1"IL7R" effector OT-I cells increased in the red pulp of the spleen, suggesting that OT-I cells were
activated in the white pulp of the spleen and then moved to the red pulp. When mice were infected with LM-
OVA, the response of OT-I cells in the spleen was similar but kinetics was even faster.

Taken together the results suggest that antigen-specific CD8" T cells are primed mainly in the white pulp of
the spleen, and then move to red pulp for further expansion and differentiation during infection with both

malaria parasite and Listeria.
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Wiz, — 5. RO RN CIE, BT T 2 EMKREEX~Z ) T O —7 T v
TITICHBEE G2 RoTz, BUE, ERROA D =X LE2W\ ST DI, B2 DT
ZiTHo T 5,
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FAEE RIS EO IL-4, IL-10, IL-13 7 vy TR KB L CHHBERBER 2R~
ORMHEME, & &

PEEER R FIEFHE T - FERY

<HBY> <~ vV AEMPHE (Sm) <2 H.polygyrus (Hp) (% HAAFSIER I L OS5 R o0 F28R
#9 1 RUERE (T1D) 12k U TfilER 27~ d, Feax X2 E TOWZET, STAT6KO ¥ L OV IL-
10KO ~ 7 ZDWT AT T S T4 6 TG A FEYEFRA TID (o5t LSz R E2 R4 2 &
26 IL-4, IL-13, IL-10 WT D> 7 F L RIS W THATIZRNWZ L 2R L TE T,
L722 U IL-10 13 IL-4 S0 IL-13 & FMNIcifiitE~ 7 v 7 7 =D 2F8 LG5 2 & £ BRRIE
TID (NOD + 7 R) OEERIZE W TIX IL-4KO ¥~ 7 AZBWTIL-10 ZFF195 Z 12K Y Hp
O TID MHIEM 2N EHRT % (Mishraetal,,2013) Z & 72805, IL-4 & IL-10 £ Z 13 TID #1
FINRICBETITRVRITEMIC (DEV+o5M4L LT BMELTW L AEEREZ b,
Fox 1THED A TID OEBCRIZIBUWT STAT6/IL-10 —~FEXKIEH (DKO) ~ U RAZH WL Z LT
E U Sm LB TIEMHE ORI G AL LR 2 & 2R LT (RRETHE) , S 61
Fx & Mishra ©OHIE L OMENGFERFEOEICL D2 LOLHLNIT 5720, #5 EFE T Hp
ZRAWCREBEDOERZ1T - 7=,
<J7E> Hp GGl 200 EA R YL S, 1 EBICA ML hY hiv (STZ) 50mgkg %
g S B MIEENE S U, PRS0 1~3 8% I IEEORIE 21T - 7=,

<HERELELZ> Hp BYEO%LE D, Sm &Y & [AERIC STAT6/IL-10DKO ~ ¥ A1) 5 I fE
ERIHEARENBE SN, 2O END, Sm DAL BT Hp bEFED IL-4,1L-13 3 L OV IL-10
DY 7 FANRBHIRE L THHERBEN R 2~ 2 L2V L7z,
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TRIT A= “~ A bV —20" OEFEROMHH

~a L RAT a—/URBEFEAL & A MERKO il E ~

ORMHE, BAEL: &RA T, Ghulam Jeelani® MEHATE 0 Ji  (HH ' FPRFE 2 >
7 A

WK « D - S0gE 2 LR R BRI ERE . IR BEAT ST, SRR R A A
BRI R 7E R

IR A —73(Entamoeba histolytica)lZ, & F ORIGITEEGL L, 7 A — R Z 5| & 2 3 T4
BTHD, EIFRITFREMG L X MID 2 DI KE L v, ERBYSRKIZS 2 FoRAE
BTHD, RFT A—"OI by Y 7IEBmECBEE L TEBY <A F Y — LA EMEINA TN,
~A FY—A0E TCA FEERLCEFARER, pRLL Vo FRRI b= R Y T HROKREZ X
EAERHSTEBY, ROBZOMEIIRAHTH-T7-, ZhHETICERLIE, v b/ —2DFERD
FERED 1 DSRERTE AL TH D Z & AR EEW D - eI RO EHEE (6 ) Th
HZEEPALMNMILT, GRMBEOEEZHLNCITDHZ LT, v N —LDFBRTOFEE
TOMPIET 720, B IBUEMRIT 21T > T\ 5,

BANCERNEE OFRER L OREREMAT 217 9 720, Gl E ORRITEZ L LT, =L T 6
PO EHBED > b, 1 OR“a L AT o —/UiEECS)“Th b Z L& LM L, IRENLOD
EHEREE DA BRI B SR (SULT) 215, JRFIT A —"D 5 7 A I 10 #¥H o SULT
NHY., FDH5HD 1> (SULT6) N L AT a— RS EE TH L LA R L, 7
T A= SOREEEEZHOIITIC LD | REERYITIE 2 VAT 2 — LRREEDHERE L TRV AT
REMENREINTZOT, YA M TOREICER Lz, YA MNEKROET NV Th DHITHE
Entamoeba invadens @ in vitro 55#% % H\W\T2f##TC, CS BNV A MNEKREFHET D & LR TS
TERRM UL, 61T, CSEAHHIIINZ B LR END T A NIDHEMT 52 &, CS DAL
FREIZL VR ESND VA NOBENBLOTHZ L2/ L, UEDOZ e, w4 FY—AIZ
XoTAEEND CS N, DT A MEMROFHIEICE W CEER2EE 2 R-TLE5206n%,
g o A HAEIFEYED 7 A —/3TdH 5 ”Mastigamoeba balamuthi”i%, A MEKEZFFOIZH 2D
59 CS BREEN 722 & H R LT\ %, Entamoeba FEA g =D 2 L AT 10— LD CS AL
TOMREZHE T, VA MEREZHIET 2L G L2 L2, HES~OFAEFESITIRN - 727
REMERE 2 b,
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Parasitemia level difference in gender and MICA-TM polymorphism detected by quantitive real time PCR in

chronic Chagas patients from Bolivia

OClara Vasquez Velasquez', Florencia del Puerto?, Mihoko Kikuchi!, Graciela Russomando?, Jimmy Robeiro®,
Ana Maria Montafio Arias®, Roxana Loayza Mafayle®, Cinthia Avilas Yelin Roca®, Javier Lora’, Juan Eiki
Nishizawa*, Freddy Udalrico Gutierrez Velarde®, Kenji Hirayama'*

'Department of Immunogenetics, Institute of Tropical Medicine (NEKKEN), and Graduate School of
Biomedical Sciences, Nagasaki University, Nagasaki, Japan, *Instituto de Investigaciones de Ciencias en Salud,
Universidad Nacional de Asuncién, Asuncion, Paraguay, *Centro Nacional de Enfermedades Tropicales, Santa
Cruz, Bolivia, *Clinica Sirani, Santa Cruz, Bolivia, >Hospital Universitario Japonés, Santa Cruz, Bolivia
*Corresponding author: Kenji Hirayama, Department of Immunogenetics, Institute of Tropical Medicine
(NEKKEN), Nagasaki University, 1-12-4 Sakamoto, 852-8523, Japan. Telephone: +81 (0) 958197820. Email:
hiraken@nagasaki-u.ac.jp.

The importance for Trypanosoma cruzi parasitemia detection in blood samples is necessary as a follow-up for
the pathogenesis and treatment of Chagas Disease. In this report, Quantitative real-time PCR assay (qPCR) for
the quantitation of DNA gene copies was used with a dual-labeled TagMan Probes for the simultaneous detection
of T. cruzi and human DNA copies in 303 samples from chronic Chagas patients, previously analyzed by our
group in which a protective haplotype HLA-B*14:02-DRB1%*01:02 against chronic Chagas disease was reported.
The parasitemia results were compared with its distribution in gender, DTU lineages, clinical forms of Chagas
disease and HLA complex gene subgroups. The median parasitemia found in male patients was significantly
high than the one estimated in female patients (U: 9101; Female median: 0.0000121p/10mL; male median:
0.20p/10mL; Pv= 0.00368). In addition, the allele A6 of MICA in male patients influences significantly to a
lower parasitemia in male patients compare to those male patients without this allele ( U = 756; Pv=0.0027;
Pc=0.027). Therefore, our data suggest, qPCR was able to quantify parasite levels and allows to correlate gender

as a co-factor in the parasite level.
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FRREGIBIC BT DA X[Elth, xaEld, 7 & B BERNBITS) RO 554

O#%HEM', HHET'. FHAE? Yen THNguyen?, £ BB HE >, LiEE P, =%
WIRA 3. BF S 23

VETIR K ¢ [ - AR, VEIGR - R BRESERRR, SR - EEEBBE) V—F X —

A X[EH, Rra@Eldh, 7 F R S K kR BRI, BRAEICR T D RER R NERILE T
HIETH D, BIHEOE b~DFEGL— R & LTI, B30 b 06 5 el il 2 % 0B IS 51—
FAEETH D & STV, TE, FRICHET D7 i) TiE, &Y L7=FEORLAlEE 4T
BETHZLICE DL — MIIERNEET > TWD, DETLY ., B skEIHEDIRKE & L THBR -
NI ER OSBRI TEBY ., =7 M) ZHOWERERICL 2R bIThn T 52, £
ORFHIRIZEY 4 BRI O L OR L EEOWABE., HICAERES O WO E BRI Y 3
% 80 HUL EOMIMZBWIRFHIIZFEA ERIR TR, T2 THLIX, =7 NV ORA - Nligo4
S OB RE REORY ) 27 % L0 EMICEHET 572012, A X[EH, xa@dh, 72 [EHE
FBRAIEE S B o=T MUICBIT S, Y 128 (84 H) %OKNBITH R OSAMIZ OV TR 21T
27,

31 Ao =" Y (Y2 U7 HE) OMEIZ, 4 XEd, ramEldh, 72 EBOSBaEINEG, X [EH
P& = [E BhNE 2,000 fH, 7 & EIHEIFE 50,000 EfFAfE L, &Y 12 @A, AgRicRtEns
B2 Wi, 8 ). 2xW, W, ¥ I25d5L LT, X7 -HC KA Wz AL
MibEIC L Vs ZEI Uiz, IFlE. E. b9 o0 TEeE4E, A%A, BEERICOWTIE 50g
Z N LBV,

FT. A XEHREB IR @ BEREHRIZOWD TE R TORBEE N DI HENEUL S 708 (E I 5/5
P, 7 X BB G2 SEBRER S 2o 72 (03 ), A X[alH &R 2B OS5 BT
IZOWTIE, DARTO#E & Rk, A X[ HRSh B, % 2B B RIS T3 2 8m 23 iR &
Nz, TNENOFET O A e 25 & 4 X (A BEYE CIEFR 1g 127 0.86 £ (0.39 -
146 %) THHoT=DIIK L, LA, TEA, Iz B ENR>T, F b dfgE T
. AFHE 1g P CIETEE 0.02 4 (0 - 0.05 %) Tho7=28, LxA 1g hnbIi3F4 029 # (0.02 - 0.70
£) BTN 1g PILTFH 0.14 % (0.08-0.24 ) OHhmAEIN Sz, —J5 T, R 2ol g o
BT D 1g FOFELh BENT 0.005 % (0 - 0.02 %) LK<, HIRTH- THHRONMHITEVDH
DT ENRBI N,

ARIOERIZIBNT, Y 12 @B%EO=U MU 22 b A XE[HE KO aEl g iAEIR &z 2 &
5. MIBORRIC M EMMEAE STz & L THIERSRIIERNICHE LT 5720, =7 R U O
A Pl B R ke le] BUE D SRR B R & 72 B TREME S RIB S iv7e, BIfE, =7 b VBT SRR K
GeRBUZ DWW TE a3 T TR 63, B ke HIEDJRR 4 & L TOBALHED F2EE
DY AT BRI ENL N, I D OERITIEERFB Y OMERMENRED L) 2 & A HEF I3 L
THEAML TN RETHD EEBbhD,
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Wie ELISAVEZ WA ICBIT 2 Vb 7 @hald . KE B oOPHR AR

Om9 &', HHEF2, WHIHFEARD S, =W, Lz 3, Bprhpki 2

VR « 5 - BREE - BREESFARRT, PEIR K - B - FAERS, YEIRK - EEEEWIE Y Y —
F¥ o H—

kB RGEL M Y o ZgREd (REHR, RS SCKEIR L & o8 2 Ak OE A 1E
T BEEN, b MUERETHZ LI TRZ A ANB@EARIETH D, b b ~DEYEIZD
WK, BAATE, BIEH972 ROTOB RN FEE YR & L TE X LTV, I, FFICH
AT, BHREICEYE L8 ONESCHROAR, T72bbE ZICE T 5% 2 8 E L
THEVWIRBEAMERIND LI TWD, BIFE, HATIZAERHAF L AA—DRE - f2it
FEEEIN TV HOD, FRIZLT OREBTRE SN AHE S S < B HORIE HUE O JRK £
M2 D AEMEIIRETE R, L2L, WHAETO bX Y H 7 ERHRSOKE B OGRS,
FROEBEND DFEGLY A7 IZOWTORFHITFIITONTWD EIETERT, Fexig e Lo
RRAIEIZ DWW T HHEL L TR0,

INETIZ, BIFEN 2 20 EEHGN LN SN T-ABAF MBI LT, BE Ak #R Rk
T HTE (AsSWAP) 2 W ClRIHFRICXK T 2RO A 7 U —=> 74 (ELISA) Z2{T-72& 2 A,
PUR MR 1T 26. 0% (86 / 337 ffK) Th-o7-, L LR b, BN TIEFIZIB W THE B D
PR EINTEY, 2N ART V) —=0 TRETOFURGIERICEE L 5 2 TV D iJREMEN %
ZHN5, &I CAMIE T, ERRmEICx LT, 4+l gkt s HPTE (NvSWAP) % RV 7= 3%
A BELISA 217\, %Y b Zgal ks X OWRE RO W42 E 1 2GR o X 0 IEfE 72251l &
AT,

EIFEN 2 D &S 505 SO M 337 A0 5 B, AsSWAP Z W= A7 1
— = U TR CHURR M & 72 o 7o M 86 MR ZRHlikI gt L Lz, #1DIZ, MY T JERImE T
VEKIR] R R LM DS m O & S A2 R RS R AR (TeES) . BRIR] g s kit 3 WA Fi i
(ASES) 35 JL OV NvSWAP % VM- [M145% ELTSA 217\, IRIT NvSWAP Z i A i, TcES, AsES, NvSWAP
% ELISA HUR & L7=#i54 ELISA 21T > 7=,

F 7. NvSWAP Z 7= [l]8% ELISA 247> 72 & Z A, AsSWAP & W= A7 UV —= 0 7t Ttk
TH o 72 86 AT T (100%) EHEMETH 7=, F7=. TcES & AsES Z PR & 32 [E$% ELISA @
FERDOEPERFEAHEE LT 2 A, MY T REEHUEYEE D 86 MR 30 Mk (34.9%) |
JR A HURGLEE DS TO KA (81. 4%) 2 & 407~ IRIZ. NVSWAP Z 5 S HUR & 9 5854 ELISA 217> 7=,
B A PUR & [F U NvSWAP Z il & 9% ELISA TIEERMIA T 0D DK F 23388 S, NvSWAP (2 k5
SO BRE (PUARIY) 2RI Z > TWD Z & MR S 7z, AsES & v 7= ELISA T,
NvSWAP 1T X 2R FHEIC L0 2 < ORIED ODEDOWRADZ R LTc, LIAL2RA B, 16 BIKICIH N
TIX NvSWAP DBEAFLEIZ X 5 0D [EOHRUD 3B Tl <. T B2 DWW TEIKR &G O Rl HE
PEREWEEZ BIT-, —J7. TcES Z M /= ELISA TIE NvSWAP I X A5 A FHED AT H E Y
R 5T, TcES & NySWAP & DDA ZEH IR M IRV & & 2 biviz, #A ELISA OfE A2 £ L
5HEL R YD T BEHRRYE SR D R 86 M rh 30 A4 (34. 9%) & [HIH% ELISA OfE R L [F]
CThoeDIzk L, KA RGBT 16 AR (18. 8%) & [H#E ELISA OfERIZ A~ TRE < i
L7z £72. BFICLY., XV H T REEHRE LOWKE RIS 2R HEEIIEVN RS 5 =
EWRB I NI,

PLEOFERE S . WAFO IR BHURIC ST 2 PR A —RA L TO D EERS A LD T
O, XY TRERSCKE RIZRT D PUERAE Z1T O HE . FRIRPURSISTUR & DR ER
JGDEBEZEETHVNENNH D Z ENbotz, 2. BFRICLVHEE SN DY ) B
HEMNRA LIV, TNDDOBEFITIZENENRLR D %Y H T REERE 72 3K Iz X D755
BRFEETLHEEZLNTZ, SRBITBRICH L TT 7 — MEIC X D fRZRNAE 21TV, AH
PR BHIEO BRI OB EEZED TV & bz, BFEOERERICA L& xR~ >
RV,
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TUNEESASOIREGTHIBIO T = 2 T4 « B TR LOFET =V A OMT
OBEMEE ! OB EM || PAIE ! B OEEER | K E—02 R ERIRR 2, Sl S, R 2
3. FRILREE T ARHERCF 4, /VRER M

KRR - B - VEILTIET, 2B, s, @i 3asinry

ok, HARNTFERRE 72 S12 K O PERIM D ERZEIT 5 2 & C, < OFAMELRERL
T&7, BIfE, ZOFTHRLZHETDHLOOUEDIZT =X RENT LI TR Y, 4/ 7,000 FilEH
FEET % FE 2 A MR Tl 5 23 SRR K372 < RIS O NS N IC L 2RI Th 5,
I ARG L& T2 7 =% 2 (Anisakis)iZ, Sl 22 EofdaicEAE L, & bR hzd
BT DL ZOHNRNFREAZZEAL T LWVIER AL 23, ITFEOSFAEWTFHITIEDRRIZLY |
T =YX ARHRBREMRICOETED L 9ITRY | FOENC L D7 =¥ F JELG| & 2R DiE
VSR STV D, ETe, T = AT A AU & ORI TR ST D Z EHE ST
Wb, ZITHAIL, PSOKEGTHIBIOT =5 % ZAGHRROFTFAER, FRABITE, BLOT =%
TR OWTHT 21T > 72,

RRF R 2 WITR R (el L7 &) TR Eicth 3 & RO it B TR S v
TV N AR LT, RIBEED D WNIRGREFEIC OV, B ARG S %
FHieE 7 RAECIEA L, B AR LB L ORI A FIA Lz, B NIZ oW TRy WRIEE IR &
VEBASIE O ) 25 TN Z 35 L TV 2 EFid LT,

ZORER, ROBBES TGS SN\, RIRED T LY &7 =4 % A O 3 AR )M
< (38%vs 73%) . S BICBV ANOFERIIED 572 94%), Fo, FE LB TOV R O—flikd T
0 OT =3 2GR OAAERIE, RIRRPEN 1172287 VT, KOWREEREN 2224.7 JE, BIH/323 1.0
+6.7 IEThH-7z, SRIOFHETHRIZEITL TN D HDITRD LIV >7, & 5T PCR-restriction
fragment length polymorphism (PCR-RFLP)EIZ & o THEHT L, KAPIRED T NZHAE L T2 b O I
Anisakis simplex sensu stricto T V) | FAFEFED ¢ DL Anisakis pegreffii Téh 2 Z E BB LMNI 7272,

LU EDFERING . P 3OAERIRIC L > T =V F A OFER « FERB L OREN R D Z L2
RSN, ZILHDIEV, T =Y F ZFEDOIIERIRREIER & £ D L O 1T 2505 | E e & it L
TEnEEZTNWD,



B 5
B BICBIT 2 I OBE L~ X =DEE L OBR
OfH 1, A2 KBIEES
LRI R FEVE R AATIERTN b AR, 2 THERNZ i, 3 THERARTEBREI A M 2 AR
v H—

HAKLBERA D FBE X TIER D GO KFFEMAE RIS AEL, 7 X NFTF v X =08F N7e~7
H—ThHEBZEZOLNTWD, =Ry INEFTH NFTFF e o TUTEERFEETH LD
A DEEBOET I~ X = OB EICEEE KT L, Z O H AHEVES OR AR PET
LHEEBEZDLND,

TR T 1992 0 S EEREHRICB W TR U 0L BB ERENMTHO., TOREIC
L SNT 1RO Y B OB IS LTV 5, A B 2000 £ 5 2008 £ E T
DEEREDEECSIMNE D RXR A EBEZAMTTH Lo THRICHNE Lo~ X =% L, B
N CRE L7z,

FEM AR TR OEEEN LS ToDITF A NP TF v X = E R TRIZE DS T2DIET7 X N7
FvH=ERTholz, FEHD S D 3 yFrC4E, 1 FHl, 2 FRIO T I OBE L YFEDO~H
ZDFE L DFERIZOWTIRIT 21T 272 &L 2A, AEZRMBEIIR bR o7, AR G 4E
DY HBEE L~ X =DEEIZOWTRIT Lz & 2 A, VI OEBEMN 10 B/km2 OB T~ X =0
BENLEL R Y AOBEEN 20 HEkm? O L 9 RGHT TN Z » T~ X =OBEITKL 7
ST, FHEROVPHZTIRE ~ X =OBEICBWTHOABERMBEIZA LN oTz, ZDH, &
T INEBE IR o T2~ X = DB IR L CTRDOEEE FIET X 5 2] 5 OB R A3 T
W5 EEZ BT,
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Identification and Expression of two Glutathione S-Transferases from the hard tick Haemaphysalis longicornis
OEmmanuel Pacia Hernandez', Kodai Kusakisako' 2, Hiroki Maeda' 2, Remil Linggatong Galay" 3, Masami
Mochizuki' 2, Kozo Fujizaki*, Tetsuya Tanaka'-?

'Laboratory of Infectious Diseases, Joint Faculty of Veterinary Medicine, Kagoshima University, 2Department
of Pathological and Preventive Veterinary Science, Yamaguchi University, *Department of Veterinary

Paraclinical Sciences, University of the Philippines at Los Banos, *Zen-noh Institute of Animal Health

Ticks are obligate hematophagous parasites of economic and health importance. Tick control is mostly
dependent on the use of acaricides. Glutathione S-Transferase (GST) is being implicated to the development of
acaricide resistance. We have isolated two full-length GST ¢cDNAs (HIGST1 and HIGST?2) from Haemaphysalis
longicornis midgut based on the cDNA library. The isolated HIGST1 gene has 672 bp from the start to end codon,
encoding for 223 amino acids, while HIGST2 gene has 693 bp encoding for 230 amino acids. Both GSTs are
closely related to the mammalian mu-class GST as shown by the conserved mu-class motif and mu loop in the
N-terminal domain. Comparison of the two GSTs shows 50% homology in the amino acid sequence. Compared
to other tick GSTs, HIGST1 has 91% similarity to Dermacentor variabilis putative GST, 90% similarity to
Rhipicephalus (Boophilus) microplus GST and 85% similarity to putative Ixodes scapularis GST. On the other
hand, HIGST2 has 64% similarity to putative Ixodes scapularis GST, 49% homology with Rhipicephalus
(Boophilus) microplus GST, and also 49% similarity to Dermacentor variabilis GST. The prediction of amino
acid analysis indicates that the HIGST1 and HIGST?2 proteins have no signal peptides and N-glycolysation sites
and both have two disulfide bonds. Both the GSTs have been successfully cloned and the recombinant proteins
have already been expressed. The cloned genes were expressed in E. coli under T7 promoter of pRSET-A vector.
The expressed recombinants GSTs appeared as single bands on 12% SDS-PAGE and have predicted molecular
weights of around 28.7 kDa and 29.3 kDa, including the histidine tag of the vector, for HIGST1 and HIGST2
respectively. Both recombinant proteins are found to be soluble proteins. Currently, studies are being conducted

to determine the enzymatic activity of the recombinant GSTs.
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Aedes (Stegomyia) scutellaris 7 /L — WD F 7 o 7' =T 7 A )L AT DR « BEEE D ik
OB 2, MRERT 2, RS RS ' LRE ! BIEE BoFEE ' mHET .
Narumon Komalamisra*, “FESEETR S, AR —ELC, mIGEZ S, /IRMEE L2, L FHEMH L4

REOyR - VEE - RO TRAE R, 2T SRR, P AR v b R RFEWE
T CHK - E - WEWTEE.  CESLEYYENIIEET Y A L A

FOUT=TENEL, TVT 7 UANRREOTF V7 =T 7 A /LA (CHIKV) IZX->THIEEZ
v, FEE BIEVE. R A AR & T RMEVWIRE TH D, RIZITHDIRY 7 F0my
A NAIENIR L RMIEFIENETH D, CHIKV IIX =T THRAINTHL, 77U h, HE
TOT THRATHHER S AL, £ D%, La=A U B TORMAIT (&GHE 15 T AL L 5EH 237 N)
AT T ) TiEEEZ S TART A U I MAREERIT b WA Shu, R A 2R B R e A
\Z& D, CHIKV (X% v ¥ A I~ 71 Aedes (Stegomyia) aegypti °t b A2~ # Ae. (Stg.) albopictus
R THI T SND 2 & Tl FADEREDBNLT D, LinL, BRIZHOMT DL PRV~ AD
TFFECToh 5~ &~ 7 Ae. (Stg.) flavopictus ° U 73— X< 7 Ae. (Stg.) riversi DB HEIZ DU
TIFFEMRMIZE TR SN TE LT, ThETHA X, ERCAERTLI IO PRV U= DI
TFAED CHIKV (243 % ks M K OV DIEATREIC S W THREBRAVICREST 21T » TE 7o,

W OREEMIAE (C6/36 fifd) THEHE S t7= CHIKV ik % 7 % O % V7= Hemotek membrane
Z D N TWRIRIE & AEICIR L CTIRIR S 2 HIEA O LT REd 3 il 1 RFRERR Ak &
¥ 14 HEfE L7tk W25 < AR 5 RT-PCR IEIZ T CHIKV 7/ ADRKIH &3 A, %
MRt L7, S6IC, IEIC T A NAT 7 LR ST BRI OV TR, B2 5 O CHIKV 7/
KO E R, 2 2 TR & 72 o T B IR IL CHIKV OB RER A9 2 ATARMEA B & HIE LT,
ZORER, 3 A CHIKV (Zx 9 DM LB RE2 A5 Z LA LN E 20 | BEFEOARRE
THIE Lz, Al RO IR ATV BilA > L7z BT, Ae. (Stg.) flavopictus 35 & O Ae.
(Stg.) riversi DAz - BEANHEZ Ae. (Stg.) albopictus & bb#E L7= D THIET 5,
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FI T =T AN ADRIEZ D T2 8 DR RT-LAMP 1£ D B %

OMERF 1, LMt 2, AT 2, B 2E4ESE 3, Lucky Ronald Runtuwene®, /MRPES !,
g BES, L TER!

"ROK-E, 2R - ABEZ— PHK - BiiEK

2014 4B WROAEL AR ZIEE LT 70 450 125 2 7B [E N BYSRE B 3 i A &
NRERE) & 72572, N DOBIEEOILRITHRE SN THRWD, A - WOBEIEREZED
BARIZBWN T, FEBUE MEY A V2 BARENMRZA LKIRIT A 2 9 rTReME kT &
AN

F I T =TRTT U TER UL Y THR BN T AEMERETH Y | JERNRT v 7L
CHUIUTERRZEAE LY, TFEL 2= U B TEROEE R Lo mREET S S
=T UANADOFATHRE S, ZOBEOENMBUIAARENICE 3T HE hAT <D
Thole, T7 7 =T BNIMEZENENFFE SN TV RWzH, 2L >1X 5 RT-PCR
A7 LT D, RT-PCRILEIEE D OREE TlLd 203, B Ol - 72 F2BRE & IRpf 4 2
T2, Mo TF 7 T=T UANADEMNRAILNZ ., &0 BBOHE IR T2 5 EO B
MEEOHETH 5,

BexlZF 7 o 7 =T EAREH N OEEICZ2MC& 5. RT-LAMP 252 BRJE L7 D TH
595, K RT-LAMP {ETIX RT BER 2 B 00T R ORE L LI E TV H 720, iR To
IRAFPEMEN FRE Ch o 7o, o, REBROBRELAEMP O T A V205 OB S
ARECTH o7, S HIT, BH MK &2 AT RT-LAMP #8338 2 F\ ) CHINE U 72 BUGPEY) & $57
E L, A= TNk —2r o —ToH 5 MinlON  (Oxford #1) TG S, Z O AL
Y &gt Uiz, AW — 4 > —MinlON % USB EREIERISEWETCTH Y, XV =2
YEzxHNE 1 ATHEREH N TE LML o T D, T2bLER MR D I
— 7 VAN E TH ., EREORWGIT CHEEZKE TIT O 72D ORZW 7 v — %+ 2
FIZRII LT, 26— O FER, W D REEICE W T FEH rTRE 72 8 5 a2 Wr 7 1k
L LT, ABIBIAVIRIRIEICEH EEZE 2 TWD,





