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Mitochondria and mitochondrial processes as potential target for the development of prophylactic and
therapeutic drugs against Schistosoma mansoni infection

OKeith Kiplangat Talaam®?, Daniel Ken Inaoka3#®, Takeshi Hatta®, Daigo Tsubokawa®, Naotoshi Tsuji¢, Minoru
Wada’, Hiroyuki Saimoto?®, Kiyoshi Kita*®° and Shinjiro Hamano!210

Department of Parasitology, Institute of Tropical Medicine (NEKKEN), Nagasaki University, 2Program for
Nurturing Global Leaders in Tropical and Emerging Infectious Diseases, Graduate School of Biomedical Sciences,
Nagasaki University, *Department of Molecular Infection Dynamics, Shionogi Global Infectious Disease Division,
Institute of Tropical Medicine (NEKKEN), Nagasaki University, “School of Tropical Medicine and Global Health,
Nagasaki University, >Department of Biomedical Chemistry, Graduate School of Medicine, The University of Tokyo,
6Department of Parasitology and Tropical Medicine, Kitasato University School of Medicine, "Division of Marine
Biology and Dynamics, Faculty of Fisheries, Nagasaki University, 8Department of Chemistry and Biotechnology,
Graduate School of Engineering, Tottori University, °Department of Host-Defense Biochemistry, Institute of
Tropical Medicine (NEKKEN), Nagasaki University, 1°The Joint Usage/Research Center on Tropical Disease,
Institute of Tropical Medicine (NEKKEN), Nagasaki University

A 5 (15:15~15:30)

Biochemical studies of mitochondrial malate:quinone oxidoreductase from Toxoplasma gondii

ORajib Acharjee?, Keith K. Talaam!, Endah D. Hartutit, Yuichi Matsuo?2, Takaya Sakura®4, Bundutidi M. Gloria?,
Shinaya Hidano®, Yasutoshi Kido®, Mihoko Mori"8, Kazuro Shiomi8, Masakazu Sekijima®, Tomoyoshi Nozaki°,
Kousuke Umeda®'*?, Yoshifumi Nishikawa®?, Shinjiro Hamano® %3, Kiyoshi Kita?'%4 and Daniel K. Inaoka?*1°

! Program for Nurturing Global Leaders in Tropical and Emerging Communicable Disease, Graduate School of
Biomedical Science, Nagasaki University; 2 School of Tropical Medicine and Global Health, Nagasaki University, 3
Graduate School of Life Science, Kumamoto University, 4 Department of Molecular Infection Dynamics, Institute of
Tropical Medicine (NEKKEN), Nagasaki University, > Department of Immune Regulation, The Research Center for
Hepatitis and Immunology, National Center for Global Health and Medicine, ¢ Department of Parasitology and
Research Center for Infectious Disease Sciences, Graduate School of Medicine, Osaka City University, ' Biological
Resource Center, NITE, & Graduate School of Infection Control Sciences, Kitasato University, ° Department of
Advanced Computational Drug Discovery Unit, Tokyo Institute of Technology, ° Department of Biomedical
Chemistry, Graduate School of Medicine, The University of Tokyo, ! Pathology Division, Aquaculture Research
Department, Fisheries Technology Institute, Japan Fisheries Research and Education Agency, '? Research Unit for
Host Defense, National Research Center for Protozoan Diseases, Obihiro University of Agriculture and Veterinary
Medicine, 3 Department of Parasitology, Institute of Tropical Medicine (NEKKEN), Nagasaki University, 4
Department of Host-Defense Biochemistry, Institute of Tropical Medicine (NEKKEN), Nagasaki University.
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Aedes albopictus in DRC: Survey on nationwide distribution and a proposal for the future study on genetic
structure

OFabien Vulu!?, Kyoko Futami?, Toshihiko Sunahara?, Noboru Minakawa?

L Program for Nurturing Global Leaders in Tropical and Emerging Communicable Diseases, Graduate School of
Biomedical Sciences, Nagasaki University, Nagasaki, Japan; 2 Vector Ecology & Environment Department, Institute
of Tropical Medicine, Nagasaki University, Nagasaki, Japan.
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FAEH 9 (10:15~10:30)

Group 2 innate lymphoid cells exacerbate amebic liver abscess in mice

ORisa Nakamura'?3, Akihiro Yoshizawa®, Taeko Moriyasu®3-, Sharmina Deloer!?>3, Masachika Senba*°, Mihoko
Kikuchi®7, Shigeo Koyasu® °, Kazuyo Moro*!°, Shinjiro Hamano'->?

Department of Parasitology, NEKKEN, Nagasaki Univ., Graduate School of Biomedical Sciences Doctoral
Leadership Program, Nagasaki Univ., *The Joint Usage/Research Center on Tropical Disease, NEKKEN, Nagasaki
Univ., “Laboratory for Innate Immune Systems, Osaka University Graduate School of Medicine, Kenya Research
Station, NEKKEN, Nagasaki Univ., ®Department of Pathology, NEKKEN, Nagasaki Univ., 'Department of
Immunogenetics, NEKKEN, Nagasaki Univ., $Laboratory for Immune Cell Systems, RIKEN, IMS, *Department of
Microbiology and Immunology, Keio University School of Medicine, '°Laboratory for Innate Immune Systems,
RIKEN, IMS
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A comparative study of dengue virus vectors in major parks and adjacent residential areas in Ho Chi Minh
City, Vietnam

Trang Huynh Thi Thuy*23, ONoboru Minakawa?

! Department of Medical Entomology and Zoonotics, Pasteur Institute in Ho Chi Minh City, Ho Chi Minh City,
Vietnam, 2 Institute of Tropical Medicine (NEKKEN), Nagasaki University, Nagasaki, Japan, 2 Graduate School of
Biomedical Sciences, Nagasaki University, Nagasaki, Japan
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VRIRR « BVHR R AR 0T, 2 ENSLEYYEMFZERT, P AR RS, 4Shi-Gan International College of Science
and Technology, Nepal
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'E (MPSP)i#&{x 1 2 74 L7,
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EWyinot, ZORKRE LT, FEEEDOREYTO T.orientalis YO FIHENE, o=, e 77
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@ T. orientalis ® MPSP i#&#{x+1%, Typel & Type2 ® MPSP &Ry iivi=, —J5., f{E -
=/ SO T, orientalis ® MPSP i&1s 1413, Typel. Type2. Typeb D 3 DIZrhitiz, Fi-. IT

CELN T Typel & Type2 @ T.orientalis ® MPSP &= TN A b=, ZoZ Lk, [FUES
NTHE72 5 MPSP &{x 1o T. orientalis 23RS L TV 5 AIREMEZ S D | T. orientalis ™ MPSP &
IR ZRET 29 A TSI OITHM LT 2 2 EnEa s D,
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B OLEBIEZ TR T 2720 0%ELBOI hay R 7 -2 b7 oAb 2EH L5
LAMPYE D BA %

O— = A2, FKESES, AP, =4 Emg?

VLR - JL[AEREE - BUREMEEMIR IR e v & — EIEEK - HLFEREE - MR ERE,
SREAR IR A AT AE MR A T, HEIRE R - SERERE - JRYYEF

Bl EM] =%/ 2y 7 2AROZESEBITIERIIAS 9 L. REEWZ #&EE, IR
I xPFEFEE LIEAEFEPER SN TEBY | IR FAEIZ L 220 EIZNEBBEYYE TH D,
BbELZALEROPMEETHY . BIEZOEBIEEN L BIIOROBEIC LV ERL, £
AR FET D, T E TIZESE OITREMRRAERS X OPCR 2 AW THARFER LA
T H DBl ST B OIFIEIC A 72 K A RS O —5 0 b 2 m Bk e it L7z (H
BRZSEE 2015, CanVetl2021) ., LU, ZAUHOZWAAT 9 OB R A C I3 s 5 & oo
R U U EELPUKALIRICE B 2 E 4 58, PCR OFHMEMETH 5 80NETH D, AR
TIEZNO OFBEZ MR T 57212, R R EIREIRTE CTh 5 LAMP 1E4 W TR O L fUE
23 1F DN 72 B fm T2 W L 2 N L, TER OB MR A ds L OV PCR O R & i35 =
L TEOH MAMAE N LT,

(R kEE J71E] 20 Bl S =BG 41 BHORFIRIZ 2 & 3U72 IR F AR A5 H 2 821, el
MR ERL L OZEUEHRDOI Fa v R T - v k7 rlb (cob) EET2IERE 95 PCR 2175
72o F72. cob R EAEM LT D LAMP 7' F A ~—%&%5F L7214, 64°CC 30 23 [H] O BghE ¢ _E5T
OFEHI % X G LAMP LA 4TV B A L OVPCR Of R & i L7z, S HI2, Z05H
O JFBEE B flH L7= DNA % T cob #{57-® PCR #4T\, GO HEIEEN NS TA 7 1
—= 2L o T cob EInF 7T A REERILTZ, /ERILT= cob a7 7 A3 FaEEmRR
L LAMP %479 Z & T, LAMP I EORBHRAZH 57 LT,

[R5 & B 23] MEMRAERS L OVPCR OFEEN D, 11 8% Za HUE L 2l L7z, 20 BUE & 2l
L72 11 BHIZ PCR B LUV LAMP 75 & HIZHE T, 7%V @ 30 BHIL PCR B L O LAMP £ & b2 T
&Y PCR & LAMP EDRE R DS 100% —E L7z, BEFEAIR L 72 cob i7" 7 A I N4 VT LAMP
EEATo TR, MHBRAEG O 2 B —503 135 2 B —/ul Th - 7=, AWFFETEI%E L7= LAMP i
IFERD PCR LRIHEDKEA A L, 2O HEIER Y 30 40 Th v | FReH TOZMIATRE & 72
oz, FDH, ZEBIEDFATH TOEDOBREAEIZIB VT, LAMP J£1E PCR I 5 Ay 72
B2 AR LTAERTH D,
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PRI T D HLE AT EROBERIL OFA R = > b a— /LR A

OfEMBRIE ' ALK V2, Ohilae R > Julii)h ' REI96°, Sl

VEIR R R A ER R SR R R T A R AT TR P E IR EIBE ) =T 2 — e

I R 7 R SRR S R B St e R R VR S T B AN IR RS R S R G e AL 7
77

53

O

HE L BH] BRI BIT DA BETRHCEH B I O TCIZ RN D 2 L h, GO N
BRREYYE L W2 D, Lo L, AEHENEAN B AEEAKEE S (HEIK) O sEYE R o
G, BR EE TR AE FEERTX ) 2 v 7 ZFERLKRIK BEZe & 4 FEO T4 BIEAELY
FFONDOHTHY, ZOMOBREITHT HRRICHONWTIE, BRI L IZEEXRITE 5T
WHHOO, FEERRIEHHIED DTV e, Eo, BRI & 55 & U RE 722 %R Bk
YeRPUTBET 2 50 R 7e < . ENOEMENCI T 2 FAE BUE O R AR LR T BREIC DWW TIEAR
72 mnZ, 22T, BREWICE T 2 EEENTAEROBRSRMAZFHE L, I 5Io, Bl
b 2 BERIZHOWT biist &2 7z,

[B1EFE J71E] 2020 4F 4 A ~2021 4 2 HIZ2E 16 2 Fio@E CfE SN TWD b7, IA4 4
V. U U 4N GEME AL, fafaKEREE S AS HEE W THIN - A—2 X h &
BAE L, WEFRHEELEIT o172, 2B, HERTOREN TEX R0 - BRIV T, AfkEE#E
IZ L VTR OIRE - 55 FFIIRE 2 Fhe UTe, [RIRFIC 374 BB E, B OVEI2fR 5 BEA & %7
AR O IR DL (R, [FEEOFHE, BREGIREE L IEREE, EMMRmA - ZRIEOFE, K
FEDOERRI) IZOWTT v — NEZIT- T,

[FER] BOPRRA DORER, N T T 33T 2 iRk, T A A2 T 46 R 12 Bk, v~ ~T45
Bk S KN EMRERSMECTHY . FEREE LTE, FTTRAER, a7 P LME, T4
F o TRNE R R OGE R v~ v~ BRSSO M BE L OER B EA BRI S s, R A
T4 16 22T 95 9 DFTOEME T 7 < &b 10 % A& R ER S R S iz, TR
JEGSIRIL & | B D 2 ERIC W TR LR, MBI AATH D Z &, FEERITERS
A LMER & o 2> LIc kY, FELDOBEENFEICES o T\ e, —F
T, BEREO D D MEE TIIBEED Z2WEKIC R, BRI EE I, -T2,

[££2] Alnl, YRS S - 228 LT B Bk O3 2 %4 BUERSRE RN TR & LT D
AL L IR > THY , IR FAERRE I 272021, B L OEBROFATHE
ZIEL<{EE L, @UREAROKREHEZRIR L -FERa L b a— ARl nBETHDL EBZ LN
7z REGLRDUZ B D 2 ERIZ DWW TR, RESCERG O 4 72 Sk L OB N EGR ) 27
EROLMERERSTZ NG, HEREHRET CRIEEHRICOEATES BEEMEN RN, F
7o, AEIOPFHEIZIBNT, BOBEIDNEEEZ LTI ELERF L Ro TV, 2 TOE T
MoT=b DD, BHOMEA - FEHFFCRIERTE & L TORESCEERZ L TWDEAEL, 20z
EDNBEIED & DI TOREROE FICORN A REMENE X b, 5%, AFETHELN
IEHREREE L, bOAEOFARFITIRMICHILIzay ha—b s 70l AERETH LT,
iR BN O FFE IR ICEER L7z,
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Mitochondria and mitochondrial processes as potential target for the development of prophylactic and
therapeutic drugs against Schistosoma mansoni infection

OKeith Kiplangat Talaam®?, Daniel Ken Inaoka®**°, Takeshi Hatta®, Daigo Tsubokawa®, Naotoshi Tsuji®,
Minoru Wada’, Hiroyuki Saimoto®, Kiyoshi Kita*>°and Shinjiro Hamano*%°

!Department of Parasitology, Institute of Tropical Medicine (NEKKEN), Nagasaki University, 1-2-4 Sakamoto,
Nagasaki 852-8523, Japan; 2Program for Nurturing Global Leaders in Tropical and Emerging Infectious
Diseases, Graduate School of Biomedical Sciences, Nagasaki University, 1-12-4 Sakamoto, Nagasaki 852-8523,
Japan; *Department of Molecular Infection Dynamics, Shionogi Global Infectious Disease Division, Institute
of Tropical Medicine (NEKKEN), Nagasaki University, 1-12-4 Sakamoto, Nagasaki 852-8523, Japan; “School
of Tropical Medicine and Global Health, Nagasaki University, 1-12-4 Sakamoto, Nagasaki 852-8523, Japan;
*Department of Biomedical Chemistry, Graduate School of Medicine, The University of Tokyo, 7-3-1, Hongo,
Bunkyo-ku, Tokyo 113-0033, Japan; ®Department of Parasitology and Tropical Medicine, Kitasato University
School of Medicine, 1-15-1, Kitasato, Minami-ku, Sagamihara, Kanagawa 252-0374, Japan; 'Division of
Marine Biology and Dynamics, Faculty of Fisheries, Nagasaki University, 1-14 Bunkyo-machi Nagasaki, 852-
8521, Japan; ®Department of Chemistry and Biotechnology, Graduate School of Engineering, Tottori University,
4 Koyamacho-Minami, Tottori 680-8552, Japan; °Department of Host-Defense Biochemistry, Institute of
Tropical Medicine (NEKKEN), Nagasaki University, 1-12-4 Sakamoto, Nagasaki 852-8523, Japan; °The Joint
Usage/Research Center on Tropical Disease, Institute of Tropical Medicine (NEKKEN), Nagasaki University,
1-12-4 Sakamoto, Nagasaki 852-8523, Japan

The emergence of parasites resistant to praziquantel, the only therapeutic agent, and its ineffectiveness as a
prophylactic agent (inactive against the migratory/juvenile Schistosoma mansoni), make the development of
new antischistosomal drugs urgent. The parasite’s mitochondrion is an attractive target for drug development
because this organelle is essential for survival throughout the parasite’s life cycle. We investigated the effects
of 116 compounds against Schistosoma mansoni cercaria motility that have been reported to affect
mitochondrion-related processes in other organisms. Next, eight compounds plus two controls (mefloquine and
prazigquantel) were selected and assayed against the motility of schistosomula (in vitro) and adults (ex vivo).
Prophylactic and therapeutic assays were performed using infected mouse models. Inhibition of oxygen
consumption rate (OCR) was assayed using Seahorse XFe24 analyzer. All selected compounds showed
excellent prophylactic activity, reducing the worm burden in the lungs to less than 15% of that obtained in the
vehicle control. Notably, ascofuranone showed the highest activity, with a 98% reduction of the worm burden,
suggesting the potential for the development of ascofuranone as a prophylactic agent. The worm burden of
infected mice with S. mansoni at the adult stage was reduced by more than 50% in mice treated with mefloquine,
nitazoxanide, amiodarone, ascofuranone, pyrvinium pamoate, or plumbagin. Moreover, adult mitochondrial
OCR was severely inhibited by ascofuranone, atovaquone, and nitazoxanide, while pyrvinium pamoate
inhibited both mitochondrial and nonmitochondrial OCRs. These results demonstrate that the mitochondria of

S. mansoni are a feasible target for drug development.
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Biochemical studies of mitochondrial malate:quinone oxidoreductase from Toxoplasma
gondii

ORajib Acharjee?, Keith K. Talaam?!, Endah D. Hartuti*, Yuichi Matsuo?3, Takaya Sakura®*, Bundutidi M. Gloria
1 Shinaya Hidano®, Yasutoshi Kido®, Mihoko Mori”®, Kazuro Shiomi®, Masakazu Sekijima®, Tomoyoshi Nozaki'°,
Kousuke Umeda®'?, Yoshifumi Nishikawa'?, Shinjiro Hamano® 3, Kiyoshi Kita?1%14and Daniel K. Inaoka®*10

! Program for Nurturing Global Leaders in Tropical and Emerging Communicable Disease, Graduate School
of Biomedical Science, Nagasaki University; 2 School of Tropical Medicine and Global Health, Nagasaki
University; 2 Graduate School of Life Science, Kumamoto University; 4 Department of Molecular Infection
Dynamics, Institute of Tropical Medicine (NEKKEN), Nagasaki University; > Department of Immune
Regulation, The Research Center for Hepatitis and Immunology, National Center for Global Health and
Medicine, Chiba; ® Department of Parasitology and Research Center for Infectious Disease Sciences, Graduate
School of Medicine, Osaka City University; ’ Biological Resource Center, NITE, Kisarazu, Chiba; & Graduate
School of Infection Control Sciences, Kitasato University; ¢ Department of Advanced Computational Drug
Discovery Unit, Tokyo Institute of Technology; ° Department of Biomedical Chemistry, Graduate School of
Medicine, The University of Tokyo; ! Pathology Division, Aquaculture Research Department, Fisheries
Technology Institute, Japan Fisheries Research and Education Agency, Mie; *2 Research Unit for Host Defense,
National Research Center for Protozoan Diseases, Obihiro University of Agriculture and Veterinary Medicine,
Hokkaido, * Department of Parasitology, Institute of Tropical Medicine (NEKKEN), Nagasaki University; 4
Department of Host-Defense Biochemistry, Institute of Tropical Medicine (NEKKEN), Nagasaki University,
Japan.

Toxoplasma gondii is an obligate intracellular apicomplexan parasite that cause toxoplasmosis and infecting
one-third of the human population. Unavailability of effective vaccines, and the emergence of drug resistance
illustrates the urgency for development of new drugs. To a great extent, the energy metabolism and the survival
of T. gondii depends on its the mitochondrial electron transport chain (ETC). In apicomplexan parasites,
malate:quinone oxidoreductase (MQO), a monotopic tri-functional membrane-bound flavoenzyme of the
apicomplexan, contributes to ETC, tricarboxylic acid cycle, and fumarate cycle pathways. MQO is not
conserved in mammals and the expression of a putative MQO in both tachyzoites and bradyzoite stages of T.
gondii (TgMQO) suggests that TgMQO is a potential drug target. To biochemically characterize TgMQO, we
have developed a new expression system to express TgMQO, FN102(DE3)TAO, a strain deficient of respiratory
cytochromes but complemented with an alternative oxidase. This system allowed, for the first time, the
expression and purification of a mitochondrial-type MQO which showed higher specific activity of 22
umol/min/mg and over 90% of purity. The oligomerization state, steady-state kinetics, and substrate specificity
analyses of TgMQO showed that TgMQO is a dimer of tetramer, employed a sequential reaction mechanism,
and displayed considerably higher affinity to quinones, especially long chain quinones, than the malate,
respectively. Ferulenol, the only know inhibitor of mitochondrial MQO, was also found to inhibit TgMQO at
ICso of 0.822 + 0.151 puM and used to investigate the inhibition mechanism. Accordingly, our results
demonstrate that ferulenol displayed a mixed-type inhibition mechanism and indicate the presence of a third
binding site for ferulenol that is distinct from the ubiquinone and malate binding sites.

Keywords: Toxoplasmosis, mitochondrial electron transport chain, malate:quinone oxidoreductase, enzyme
inhibition, ferulenol.
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FEY TIRX2ICEBTBIEEAALST AT Y 70— RO fRNT

OffA 123 el FER 240, KR B =R 26

VHLECKR - BE - AEanBREE, 2ENZRENTTERT - TS, ° RIEKSEEGTIE LS - &
I F 7w — oS VIRGLREEEETRFT - AIOBREERE R 0 B, RIGRSEBVEEEEWTSEAT - o
J X7 u — OV EYYEEIET - TR E A F 2y 7 AR, S RIRREK R - B
MRS « 78— oL~ ZFFERL, SHUEA - BB R

MRENZFAERE N F Y 77X, [HED I Fa v FY 7o/hakzFAERICT]
EAHLHR (V7 —1) BPHILNTWS, LaL, ZOERABETCEYFERIER
HTH %, THE, I a2y F)T7Exd 258K MAFL 28FEE & 4172 (Pernas, L. et al.,
2014) , L2 L7255 MAF1 7 v 779+ (KO) fRicBWThEFDIra vy FY 7o
Yo L— FBIEINE 2 b, A IE MAFL DA b 0 HE RT3 ES % & #
Z. ZORFORIEZAAZFHLE LT,

a7 Y=y 7EEE (ROPs) 13EH 238 EMAICR AT 2 BRI EMAgic b S
22 VNIEHTHL, IbaVEITO) IA— b BRADRVEBE TR 2HE, -
ROPs D ASEBRENICGEZ 2HECTIFa vy FYI 7o) 72— T 22 805
(Tahara, M. et al., 2016). FERK Ef & LT ROPs ICiEH L 72, HIREEGELRE R D
FHEIck ), P FY 77 XA I b ay F U 7 CREERSENML 72 ROP % R
L&A, ROP39 2SREIE X N7z,

FEEIZ ROPII BEEI Fa v FY 7 ECHFEL T2 0% D0 5720, £ S EEY
#i% T ROP39 DJRTE 2 B L 7z, fiid. ROP39 ZEFEI tav VY 7 & FANE L
THFEL TV L EHPHERTE 72, KRic, ROP39 ® KO #:% CRISPR/Cas9 & CIEH L.
KOMICEHE T Z2HEEILa v FIT7DY 74— FREDHIE 21T > 72, HIERERE LD, KO
PRIZER AR, HEIFPa vy F I T 74— EEREEICE T LTV 3HEBHL I
molze TOHEIF, ROPIBFHEEI a2 vy F I 7OFEFIRNTO—2THLEEREL T
%, ¥ 512 ROP39 @ KO JFHIc & D X 5 RREE BN 3 7 %217 - 720
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HHAETET A — SO ~DORARIIZ DN TDHEELE
Ot #t!
VIREAR - [ - YRR - EEMAEY

HARFIZAEBR L TWD BHAET A —/ SO T Naegleria fowleri (7 +—7—37 11
7) & Acanthamoeba spp. (771> N7 A—) | B X W Balamuthia mandrillaris (/3
TALFT) T FEEOEMICERE L CRIBEMRDIRKN E b 2 b b, 7+—T7—X
TV TINIFIEMET A — EREREAN G, T R T A= R RT AFTIET A — MR
JEVEM R A SR T 2NN TEBY, HRFNLENENEETEGNOREDH 5,
B OBEBAEET A —HBRKEOBIEMMRIL, FAE TS 210 E TSR 30 FERI D
SIVTWD DS, GRS FRE SIVTIERNZ— B & 720, JRIEPET A — SPEFEIREIN R 1L 7 +
— T =X T VU TG ST AR BEITAD | B ERED BRI IZIR - TT A — 3588
ENIRATDHZ & TRPENRILT D2 ENbroTWnD, ENETHRESINTWD 1IE
BB B LA REDN D DR AR EN TR Y, S NI=T A — % HW =B £
THINDPME—DIRARKE TH D Z 2B T DRERDPELNT WD, TH R T A=A
DIRK & 72 27 A — 7 MERZEEPE NS 1 3B O RE IR T IS > TIAET 5 B Fn LR GYE
EZEZLNTEY, CORINCT Y b T A= NOREYERKRAL L TW e 2 HEET 5 Z &
IR CTH D, FDE TS LTV 5 4JEFTIE. 1HIOAKITIMZIHIZE T A —
ANPREGE L TV Z EVHBI L TR Y, Ml L TWe T 1y BT A— "D EE ORE
BRI RIS TIATHEIZIRIZR A LT EHEE STV D, FTRBETHE SN TWD HlIA
IET A= MEREBNN R OIRIFR E LTI T AF 708 20 JFERILL L |jZTHDH, N T A
FTBREOT A — SMERZEFEEMK TH, T b T A= "D —R L[EER, kRO
JRBLEAIET 0 B I~ MA TR A LT Z E < StbivCW\Wb, — T, 7 b7
A—NINRKR DT A — MR ZEEMEAN S & 13587 0 R B O 2 W EE OJER H #E S
TEY ., WML Tl 2 JEFI TS DIRGEIRE N D AT ATF T RS Tnd, K
WETILZINE TICHE SN T DENIER &~ 7 ZA~ORRYEBROFER O B BAEET
A= XOPE~DRFAFRIRIZ DN TELRET D,
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Entamoeba ¥ A NERRIZBIT B FFF—F ORSREARNT

ORMICFE ' SrEdiy 2, HEEFE /S, & B!
PR - IR - SR 2 RIRR - BAE - LR, G RIRR - BAWE - R

TRT A—=NF e FOKRGIZFHFEL, 7 A= FRZ5 SR T FARRTH D, ATHER
(TR & 22 MO 2 SIZRB S, BRIV A FOROFERUC KL 5, A MERITR
HOERE - AFICEOLHEERAEMBETH L0, ZOHIEEEIIREAREETH D, B
e &1L, A2 MERHIE#EO 2R 2 Bf LT, MIEZED T\ 5,

Alal, VA NBED TR D 1 D TH D FF v O iRlESE Th D 5 FF—¥ O 217
ST, BANZFF T —ED TR MERIZI T DHEEE 2 BIREIC T 5 720 ABEFR O E A
DR EIT -T2, RFT A—"OXFF—B O 2 B3R 2 ER L, Medicines for Malaria
Venture (https://www.pathogenbox.org/) & ¥ {5 Z 4172 Pathogen Box N® 400 (L&D A -
V== T EAT o0z, iR 1V FEOHH* FF—BIEAl (D-B-09) 23§57z, D-B-09
FAETFTUVA MEREZHET D L. BKIEO VA N TlER< B 72 21F% (pot-like structure)
DY A NBIER I, ZD%, MNEIZELZ 2R L, DT R MOV R MEEE
BB T T 5 & X T URBMEDIEMENIE SN TE Y EIARsTeEFETh o712,
LEDZ s  FRIT A= "D X FF—BITIEH 2K~ A N ORI VERER TH Y |
XTF UMD Z - TV D Z EBHL Mo T2,

Mi-ichi F*, Sakaguchi M, Hamano S, Yoshida H. Entamoeba Chitinase is Required for Mature Round Cyst
Formation. Microbiol Spectr. 9(1):e0051121. 2021.
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Group 2 innate lymphoid cells exacerbate amebic liver abscess in mice

ORisa Nakamura'?3, Akihiro Yoshizawa®*, Taeko Moriyasu®3-, Sharmina Deloer!?>3, Masachika Senba*°, Mihoko
Kikuchi®7, Shigeo Koyasu® °, Kazuyo Moro*!?, Shinjiro Hamano'->?

"Department of Parasitology, NEKKEN, Nagasaki Univ., 2Graduate School of Biomedical Sciences Doctoral
Leadership Program, Nagasaki Univ., 3The Joint Usage/Research Center on Tropical Disease, NEKKEN, Nagasaki
Univ., “Laboratory for Innate Immune Systems, Osaka University Graduate School of Medicine,

SKenya Research Station, NEKKEN, Nagasaki Univ., ®Department of Pathology, NEKKEN, Nagasaki Univ.,
"Department of Immunogenetics, NEKKEN, Nagasaki Univ., 8Laboratory for Immune Cell Systems, RIKEN, IMS,
‘Department of Microbiology and Immunology, Keio University School of Medicine, '°Laboratory for Innate

Immune Systems, RIKEN, IMS

Entamoeba histolytica, a protozoan parasite in the human large intestine, occasionally spreads to the liver via a portal
vein and induces amebic liver abscesses (ALA). Upon liver infection with E. histolytica, we found that high levels
of type 2 cytokines are induced from early after infection. However, neither sources nor functions of initial type 2
cytokines in the formation of ALA remain unclear. In this study, we examined the roles of group 2 innate lymphoid
cells (ILC2s) in ALA formation in Rag2 knockout (KO) mice after inoculation of E. histolytica into the portal vein
of mice. The number of ILC2s was significantly increased in the liver in Rag2 KO mice on day 4 after inoculation.
ILC2s spontaneously produced robust levels of IL-5 in the liver at the early phase of ALA formation. The in vivo
transfer of ILC2s into Rag2 and common y chain double KO mice aggravated the ALA formation accompanied by
eosinophilia and neutrophilia. Furthermore, IL-33-deficient mice and IL-5-neutralized mice had less AL A formations.
IL-33-deficient and IL-5-neutralized mice revealed the mechanism of ILC2-mediated ALA formation in which IL-5-
producing ILC2s activated by IL-33 exacerbated ALA. These results suggest that ILC2s contribute to exacerbating
the pathogenesis of ALA by producing early type 2 cytokines and promoting the accumulation of eosinophils and

neutrophils in the liver.
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O HAfET 12, ARERWF 3, BPEH 2 EIFE /4 REHERS, LiRE s, &+ B3
VRIS BUFEEOIGEET AR Y, P RIGRT: KPR E R PR EIIIER, 3 RIGRKT BEES
WHFEFT NTD A / N—ra vy — 4 RIGRT BUFEZOIGEET AR08, ° HiKT: E5HE
WERTFE A BUATR ¢ 4, HIRRT: EFE MR R

e BHA] #EAEIT, B ZREGRIC X0 B0 b — A JER < A DR WA (NTDs)
D—2Toh D, FHEALRIE TITRREEOCFEM IR IE L RV ERT 52 bd D, BEMRAIC
2 HEBRBORHEE KL, BEORE TIIHAINICS W LD, Z OGO FEREITHT 5 5>
272> TRV, Fex 1L, Luminex DO~V F L w7 AT vt A N, 50 NTDs OHUAA 2 —F5
WET D —_A T RE[FELTEY ., [T v eAICERRBURZEMT 2 Z L1280 | fliod NTDs &
N HEHR BUE DRG0 AG b FIRFICIIE 92 2 E S ATREIC 72 5, A IRl R 2 365 TR OGRS L Ot
(AT EEOBSE & -l 21T > 72,

[B1EF - J7ik] BEH oo 56 dfiie x Huli & » /37 B 4 fli¥H (NIE, rSsla, rSs3a, rSsFAR) % KIGEIZ TH
B, +oRBBEN G LN 3HRE~A 7 0 B —XThEE &7, FLEERH 1gG HUiAM oM iE,
H 2 N 0> 3585 HUE RGP e B 46 X OV Mot FRIMTE 2 1 U7z, 2 O ##R B BUAMHIE 52 vy, 2018
AT =7 OV Mbita HiX CUUE S 72 FE O MHE 192 IR OB ZJE Lz, £72, V3% 7 «
T UTHRE, AV avIVAEE, FRRT A —NEO RIS Z AV 3R R PURIZR 2 RO EZ FEm L
776
[FER - BER] Mz BRI, TRt DNEIZE WV AUC (Area Under the Curve: [oith: & B DFRBIS 2R
T) BEROSN Hb (Bt R L8) Rt K ES)) 27k L7c @ iNIE (AUC 1.0, S/N 43.6) ; rSsFAR (AUC
0.98, S/N6.9) ; rSsla (AUC 0.79, S/N 0.9), # =7 Mbita #1[X (231} D LR PURAGIERIZ, 28O I
PUiAAi 2 % & T Finite Mixture Models CHEH L7=F v A7 Z )59 5 &, NIE T2.1%., 1Ssla T
5.2%. 1SsFAR T 2.1% Th o7z, MOFTFERIEGIERIKTIX, A2 2 /VUAET 20%7° INIE (ZxF L
T, 15%73 rSsla (Zxt L CHURBEME & 72 572, 1Ssla (X, AUC & S/N EAVRT XK 912, HUFIEIEAR+5
THY ., F=7 OFERETITIEHRELERZRBENTWDE EEZBND, —J7, INIE 38 XU rSsFAR
DWFL~NTF Ty I AT oEAIZHWD Z ETREDOR ERMNS Z R asniz, £z, 7r=
7 @ Mbita HIX TIIFEMR BIEDFIED R ST,
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Aedes albopictus in DRC: Survey on nationwide distribution and a proposal for the future

study on genetic structure

OFabien Vulul?, Kyoko Futami?, Toshihiko Sunahara?, Noboru Minakawa?

! Program for Nurturing Global Leaders in Tropical and Emerging Communicable Diseases, Graduate School
of Biomedical Sciences, Nagasaki University, Nagasaki, Japan; 2 Vector Ecology & Environment Department,

Institute of Tropical Medicine, Nagasaki University, Nagasaki, Japan.

Abstract

Aedes albopictus has considerably increased its geographic distribution worldwide over the last three decades.
In the Democratic Republic of the Congo (DRC), Ae. albopictus occurrence may be linked to the recent
increase in dengue and chikungunya transmission. Since biological traits such as vector competence and
susceptibility to control measures are genetically determined in mosquitoes, this study aims to determine the
genetic structure of Ae. albopictus populations in DRC. Aedes albopictus populations were collected in seven
cities across DRC during the preliminary collection. These data were used to predict the environmental
suitability of DRC to Ae. albopictus. Based on the prediction, literature review and geographic location, more
Ae. albopictus populations (adults) will be collected in seven new cities. Fragments of mitochondrial DNA
cytochrome ¢ oxidase subunit 1 (cox1) gene will be amplified and analysed to determine the genetic diversity
of Ae. albopictus in DRC. We hypothesis that Ae. albopictus in DRC will show a high genetic variability
pattern and will be related to the Southeastern Asian populations. This study will contribute to build an

efficient Ae. albopictus control system in DRC.

Key-words: Aedes mosquito, genetic diversity, COI
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A comparative study of dengue virus vectors in major parks and adjacent residential areas in Ho Chi
Minh City, Vietnam

Trang Huynh Thi Thuy!*?, ONoboru Minakawa’

! Department of Medical Entomology and Zoonotics, Pasteur Institute in Ho Chi Minh City, Ho Chi
Minh City, Vietham

2 Institute of Tropical Medicine (NEKKEN), Nagasaki University, Nagasaki, Japan

3 Graduate School of Biomedical Sciences, Nagasaki University, Nagasaki, Japan

Abstract

The primary dengue virus vectors, Aedes aegypti and Aedes albopictus, are daytime biting mosquitoes.
The risk of infection is suspected to be considerable in urban parks due to visitor traffic. Despite the
importance of vector control for reducing dengue transmission, little information is available on vector
populations in urban parks. The present study characterized mosquito habitats and estimated vector
densities in the major urban parks in Ho Chi Minh City, Vietnam and compared them with those in
adjacent residential areas. The proportions of habitats where Aedes larvae were found were 43% and
9% for the parks and residential areas, respectively. The difference was statistically significant (PR:
5.00, 95% CI: 3.85-6.49). The proportions of positive larval habitats were significantly greater in the
parks for both species (PR: 1.52, 95% CI: 1.04-2.22 for A. aegypti, PR: 10.10, 95% CI: 7.23-14.12 for
A. albopictus). Larvae of both species were positively associated with discarded containers and
planters. Aedes albopictus larvae were negatively associated with indoor habitats, but positively
associated with vegetation shade. The adult density of A. aegypti was significantly less in the parks
compared with the residential areas (PR; 0.09, 95% CI: 0.05-0.16), while the density of 4. albopictus
was significantly higher in the parks (PR: 9.99, 95% CI: 6.85-14.59). When the species were combined,
the density was significantly higher in the parks (PR: 2.50, 95% CI: 1.92-3.25). The urban parks
provide suitable environment for Aedes mosquitoes, and 4. albopictus in particular. Virus vectors are
abundant in the urban parks, and the current vector control programs need to have greater consideration

of urban parks.
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