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RUTWET, AL South Valley XF (I K) « RRAFEEDOHBERFTDEERTH
D. BAREEHRTHFEKE (AMED) DAL (21fk0108137h) EFIHAE (2011/LS003,
JP24880006, JP17K17570, JP15K15118, 17K19538, 20KK0152, 20K21359,
21H02353 TEMLELZ GXJIRXEKS) .

- REEORBREXNZXLADHFH

[RARRSDFT RIS =1)V 7 (FEBERREICEAST S

A ZNRSSFDOREDRRE EIRD . TDXFR(C (FIFIRHADIRRESR(C KD EERFEOLHEA
HIBRI D ENVETY, BA DLFIOIATR T, RARRSDFT AT S_1)L 7 (NcGRA7)
ZRIBETEDENIRCHITDIRROKEEMET I D EMNAEIRDTLET (Nishikawa
et al., Appl Environ Microbiol. 2018) . S[El. HIREARREEST L ZAWNT, BEERBECHIT
2 NcGRA7 D& EI =TT LE LTz, FHRRREEE U T, NcGRA7 KIBMRDEBERRERDIK
THRHSNFE LIz, BFNS KRUECFERNEENTCKD . NcGRA7 RIBIRDRRETI(IAaREE
WTORERISHATTELTED., BERMESZZIF T EMNEIENE L, 2T,
NCGRA7 (FERHRDBEBPRZRIISEDIEERDF CHDIZENREBENET . AHARKIE
South Valley XZ (I>TF ) EOHBMAFRDOMETH D, B B (—#%) CERIEA .
21H02353, 18H02335). HkEKAYIAIT(AASF) (SCEPRIFZR : 20K21359)DAFRE CTEMU X
Uiz GRXUXK4) .

[Toll H32&44 2 (TLR2) (JHEEMD b FVYITSXY BRICLDIISTRISNZIRETIE
CB59 3]
PEIREAD bV T SATRER(IRE. THE. FEDRRERDZENMSNTNEIN 2D
FIEANZXLDFHMIASHNCESNTNER AL Toll FRZEA 2 (TLR2) (FRE gt
(CRIRLUTVEIH bFYTSIIDIHIRIARE(CH TS TLR2 DFEN(FD N > TLEE A,
IHIREHAD MY T SAVRBENY DAETIL TR LIz EC 3. AR DX TIEIERBEIRED
BHENFIN. TLR2 REVIATEHEBHENIERICHS UEUZ, TLR2 RIEVYIXAT
(FRER(CH T DRIEERIGHHIE L THE D, READEENECD (C<nWTEMEllENEL
Jzo SEIDFERCEKD. HIRIAD TLR2 ANORIB(E bFYV TSI BEYREZBILSE. A
BEDHEET (C DI DEBEZIBNFET . DT XM MFYTSIAVIEICHT D TLR2 D
PEHE (CKDITIRBEEDRFEC DN D LN EFENE T . AAFIE South Valley KF
(ZZT ) COHBEMRRDOKRRTHD. BRERAKMAFEEIE (AMED) DR 5T BB
(21fk0108137h) EBAE (20KK0152, 20K21359, 21H02353) TEMLFULZ GEXUX
~11) .

- BEEREHREA D =X ADHFHA

[FRYITSAIBARNRILAFS L RFS D ORRENDES |
hPHYTSXTEE MU TRIEEZRL. BEECERERBEFNERZSZITVET,
AREGEZ SIS D2 (E. RREDBRE(CEDVWERIZENR 7 TO—-FHAEE(CRDFET,
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F2 DLAEIOART. hFYVITSIYHENRIVAFS L RFS 2 THSD TgPrxl & TgPrx3 D
HIRX 5> I\ OB EREEHCERN S D &> TWLWELEEN (Fereig et al., PLoS
One. 2017; Fereig et al., Parasitol Int. 2016) . EIB/MEEIARBATUZ. AAFKRTE
CRISPR-Cas9 DB FmERIMIICLD TgPrxl & TgPrx3 MRIBEHEMKE/EL U, TRIEMERR
WMZITWELUIZ, TOFER. TgPrx3 KIBHK(IFRRESR S LEBR U GRRIISRAER IS ZFE L.
RO CHBITDREEMEINLUTVELUZ. COERIE. TgPrx3 FEMNLBGRERIGN MY
TS ARDREEFEHCERETHDCEZREUTHE D, DUOFUHEADICANBEFCEE
9. AATE(E South Valley XZF (ITF ) EOHBAFKDRETH D, BAEBATTRHE
¥étE (AMED)DRAZTENRK(21fk0108137h) E[EFREREMAIT B (SZEPFIFEHE : 20KK0152)DAA
RETEmLUELZ GEXURXEK3) .

- BREFERRICHI D90 F 2 HF

TEEFJ RiFEBERME U FFYISAIDT AP S5 =1)) 15 8. DNA DI F>
DRZEPHEZNR |

YT SXRFE M ERBEWCRREUARBEN (CORERIN TS D, T2 THEMRD
DF>DHRFENLEENTVNET, SE. HRECHSHREI DL DT A SNIZIEE T /A
FaEEREL. MFYTSXYA DNA DOF > OFERRAEUE. UBIDHEK 4 DA TR
BEMHCEZE I IRRELTFELTT RIS a)L 15 (TgGRALS) ZRBHLTHD

(Ihara et al., Front Immunol. 2020) . RIRD T/ HIF(C TgGRALS BInFZHE#H L TY
D RADFREFRRTIUAELE LIz, KR DNA DOFIEE(C K DHURKF RN QBB RICHHE
SN, DOFAFBIY DR IBEEIEZRUE Uz, ANER(CKD. 7B DNA DOF B
HEANDEMNMNEIFESNE I . ABAFE(E Chattogram Veterinary and Animal Sciences Uni-
versity J\>0355721) \ FERZFEOHRARTRDOBERETH D, BREEMFTHFEHKE
(AMED)DiAFEENAL (21fk0108137h) & [EFRHERFEIATE B (SCEPRIFE A 1 20KK0152)DIATRET
EMmLELLZ GEXUAKS6) .

- RAMH S DINIFEREFEDIER

[T>7 FOFEEREMORIYSY 7RI

FRTEY (. BEUEREDILOORBEMERE U THRINECFERTNTUVEYT, YSUFPD
FUWEBEEZR DI EERE#TH D, WIRHROEF MBI DM (. #R 4 IRERFA
M/ESNTWVET, AARTE. T2T MRED 1 3TEEOIEMH SHMEY)EAZE L. Y
SUHhZEFFMUEUIc. ZDFER. Trichodesma africanum DY) (CERERIRBVRHT
JRoUT7ESZERLUE UM (ICse: 11.7 ug/ml, #IRSMA : 35.2) . SOIDERE. T2
ROWERICER T IEMEIRBEMERE U TERATHDICEZRBLTVET, AHAFE
South Valley X% (T ) EOHERFTDKRRTH D, HAREEATTHFEEE (AMED)
DTN (20fk0108137h) S ERHBEMTT B (SIEPRIFEE : 20KK0152)TEMUE UL Ga
XUZXKN1) .
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MREMBRIVULYIALS>ORISUTPER]

RIFIVNS ORI S—CHEFEUCTHHERI D NEMER)ULYR 1S > DR~N oY
VRS EFTUE Ulc, BB S Y 7IRH (Plasmosium falciparum 3D7 %3 KT K1 #K)
(LT, Z)VLYNASUIETENTN 12.07 BKU 25.43 nM D ICsfEZRULE LT, P.
falciparum 3D7 ZR)O)LVYNA S TUIRET B &, RN EC D, U JHADERNE
BTN, EEMZREVCRTEBIBEAEZEZH#IELE LI, YOAXYSUERER (P. yoelii
17XNL BkBS KU P. berghei ANKA ¥K) ZRWENXDORBERERTE. R/VULYNAS DA
BNRZHR I DIENTEH UL, SEIDERICED. R/)ULYNAS>ZU—RMeE &
UTERRTeidne S U 7 EOBRENIFEINE I . AATIEMECFHATRRT & OHREAITDRK
RTHD SRR ERZME CTERIFE: 20F20402). [RERATZ > 5 —HEMAFTE (2020-
joint-14, 27-joint-6, 28-joint-3, 29-joint-4) TEMLUELE GHEXUZK?2) .

[ MRV I SAIBRICHT IHICIRER] : RUL—FIAAIKRT - FI14>>]
IRUT—FILRIAAEME SIRBEMOERHCA<BAVSN. FERKOI TS ZILIEDLNS
U7 (CHERND D EENTND, SE. RUI-FILRPENEDOFZIAZ 2 (CDVT, b
FYTSAEICH T DMREIRE LTz, F2X4 S > (FEEMEA BRI D NV T
SR DRHNRZRL (IC50 : EEHAZA 45.6 £ 2.4 nM. BEHMTS 216.6
1.9pM) | [RROBALZFE LTz, BIORU T—FILRFIENEDER> S > EERIC, 2
NASDEFRERROI ~MOY FUTEE RIS 8, EMBRREDELZIBINSED 2 ETE
EZSRADTEMASHERDTE. Few FEIRASURFRBRENDR(ICH T DEFRRERL
Jzo SEIDERICKD. FZIAZINRED VT SIVEDBEREE L TEMNTHDH
BN RSN, AAREFVE R KRE (F1)  WMEYMEFAIRFR EOHREAFTDER TH
D, BAERMAFTHAFEEE (AMED)DMFTEIR (21fk0108137h). BIHAE (20KK0152,
26670204) . [RBRmAFE> 5 —HEHAFKE (2020-joint-14, 27-joint-6, 28-joint-3, 29-
joint-4) TEMLELZ GEXIRAK9) .

[EONOERERFIEEMS AT SU—2FAURIRRERFEADTGEE]
EMEREZE I DETIIEERRARAEMEFENFELET. ETILOEE(JAIEERE L
TARSRAOIEEMZIOHTH D . SEIFETILOEERFREEY 179 BOYSUVERE b
FYTSAY (T3 DIBIEAEEGZFHOLE LIz, NSUFPERERET DEEMELT.
brachangobinan A (IC50 2.62uM). oxazole (IC50 3.58uM). chrysosplenetin (IC50 3.78
HMM). 4,11-di-O-galloylbergenin (IC50 3.87uM). 2-(2' ,5'-dihydroxyphenyl)-5-(2"- hy-
droxyphenyl) oxazole (IC50 6.94uM) MEIESNFE L. Fe. bFVYITSIAIYERET
B ricin (IC50 12.94 pM)BRAE=NFUZ. SEE. cnsEEamz) — MuEsmE UIZEl
FERBMNBAGEINE T, AAREES TIVENIKRFE. SEFHAFA (E>T)L) « BILERIE
BRXEZFLOHBMRTOKRRTHD. HRERMFREFEKEE (AMED) D 3K B B
(20fk0108137h) ERIAE (20KK0152) TEELFLRZ GwXUX K 14) .
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[E>JIVEMBERIFADISUPZERERE MYITSARICHT IR
EMEREZE I DETIIBEERRARENME RN FELET., ETILOEE(FAIEERE L
TARESRAOIEEMZIHTH D, SEIIFETILOEERKIFR 43 BOYSUVREERE M
VISR (X9 DIBNEAEEEEFMUEL. XSUVEREZEZE I EMWIFIEL
C. Galatella dahurica leaf + flower, Leonurus deminutus leaf + flower, Oxytropis tri-
chophysa aerial part, Schultzia crinita whole plant, Le ® 6 A RIE=NE L. £2. b
FYV TSI %PEET D Amaranthus retroflexus root ERIESNE Uz, SE(d. TNSHE
MIFRA%=S—XEUAIERBABGEEINE T, AAREES TILVEMLKE., BEFHIH

(E>OIL) EOHBMRDOKRETSHD. BHRAEERMFTHAFREME (AMED) DA TN
(20fk0108137h) &FIAE (20KK0152) TEMULFE LR GEXUXR K 15) .

- BWSEORFEEFHRE

J4VE>DE bOBEZAWVWEMFYISAIYIDT RIS =21 IR (TgGRAG,
TgGRA7, TgGRA14) DHEIERRAT]

RV TS IEOHIEIC (. EFEEOBVZITROMRBNNEAETT ., YIS
ABEFRBRTHDEH. BBREE U TIIHHRRBENBENTI . LEIOHELZ DIAKRTE. T+
DE(CHBITB MV TS IAIRBEROEERZHASHCUE U (Ybafiez et al.,, PLoS One.
2019) . SE. JoVUE>OE MIBEZBRWE NV ITISIIDT RIS Z1ILRE
(TgGRA6, TgGRA7, TgGRA14) DIEMMRMTZ(TUVE LTz, TgGRA7 [CHIX T, TgGRAG
(CEEZMAMEE L TOBEMMENER TS E UL, S, CNSO2MATRZHA UHEE
IRBZROBFENMEFTEE T, AARSEIIRAE (TJrUEY) EORBHATDORRET
HD. BAREEATHFEKE (AMED)DIAZTENIMK(21fk0108137h) & EFRHERAZE B (SZEBH!
FA : 20KK0152)DFRE TEMLUEF L GXUAKDS) .

[I2ORARARSERICHT D MBEZHEDRF : RARARSHREZBHR UL/ 2OX
;R FOBEFTEDIREL ]
FAZRSERE DS OREZSISHRIIT CENDS, BEXECEFNRBEESZIFEIT. A
ZIRSRERZ G DeH(CE, MERGEMEARZHFEIDICENEETY, SO FAX
RSO Z HE (NCSAG1, NcGRA6, NcGRA7, EidESrtz— ) &S LA/ 2O
N hZERLU. YOREDSOMEZRWTENGEZHMELELUIZ. TORER. NcSAGL #3
BUIEAL/o20X MIRBENIEHEMEREZRUELUZ. SEBIE. COBRZEEICL
2R OERIENEENFE T, AL South Valley XF (T ) EDOHBEATTDR
BTHbH., BRIAE (18H02335, 20K21359, 21H02353) . IST XUz —-TOT S A
(VP29117937665). FiEic2H. EEta. SE_1—7 v IO FRBIKR TEmRUEL
= GRXUXK10) .

[bisEDRERFEFRRA RS DEEIEEET ]
RAZNRSERICKDFEDOREFHATEREL TVWEIN, RBOERBCEEEI BT,
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SE. LEEDREMFERERA RS ZINRICYA IO TS METZITV. EciEEz
RELFEUZ, INFETICHRESN TV IHADRAZRSEGCTFE EFRRDEHF ERDH
AFEOEANRE DD E U, SOIDfERE. BAERNTRARRSHEERBSE. KFR-HGE
[CKDMBICHIFEINTVWRCEZRUTWVWET, AAREIYA—FKE (TZTH) &
HEMAFTORE TH D . BIFAE (18H02335, 20K21359) TEMELE L GRXUR K 16) .

FESOFHIAR

@ FRBRF&%. 1SS

HARBREF=TEE
HARBREFERFSBEEES - HiESES - AINRESERER - f5E8
HAFERFRESE - 51EER
HAFERFRILEARZEMRE - BE - [FHEES

@ ERLEFR. WRRS
HEIIL

5. BEZER - BRARFTOBEIRNR

DFEFER - YSUTMARIT 7 —S AHEEA

- The Journal of Protozoology Research fREZEE

- The Journal of Veterinary Medical Science fREZE

tBEHXAFEZEREESZEERY N — O8RS

6. 2021 FEMRMRRAREF (FERX. BH - ES)
FRERX (xHiEES)

1.

Ahmed M Abdou, Abdel-latif S Seddek, Noha Abdelmageed, Mohamed O Badry, Yo-
shifumi Nishikawa*. Wild Egyptian medicinal plants show in vitro and in vivo cyto-

toxicity and antimalarial activities. BMC Complementary Medicine and Therapies.
In press.
Nanang Rudianto Ariefta, Baldorj Pagmadulam, Coh-ichi Nihei, Yoshifumi Nishi-

kawa*. Sparsomycin exhibits potent antiplasmodial activity in vitro and in vivo.
Pharmaceutics. 2022; 14(3): 544. PMID: 35335918.
Ragab M Fereig, Yoshifumi Nishikawa*. Genetic disruption of Toxoplasma gondii

peroxiredoxin (TgPrx) 1 and 3 reveals the essential role of TgPrx3 in protecting mice
from fatal consequences of toxoplasmosis. International Journal of Molecular Sci-
ences. 2022; 23(6): 3076. PMID: 35328497.

Ahmed M Abdou, Rina Ikeda, Kenichi Watanabe, Hidefumi Furuoka, Yoshifumi
Nishikawa*. Role of dense granule antigen 7 in vertical transmission of Neospora
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10.

11.

12.

13.

caninum in C57BL/6 mice infected during early pregnancy. Parasitology Interna-
tional. 2022; 89: 102576. PMID: 35301119.

Rochelle Haidee Ybahez, Yoshifumi Nishikawa*. Comparative performance of re-
combinant GRA6, GRA7, and GRA14 for the serodetection of T. gondii infection and
analysis of IgG subclasses in human sera from the Philippines. Pathogens. 2022;
11(2): 277. PMID: 35215219.

Tanjila Hasan, Ryo Kawanishi, Hidetaka Akita, Yoshifumi Nishikawa*. Toxoplasma

gondii GRA15 DNA vaccine with a liposomal nanocarrier composed of an SS-cleavable
and pH-activated lipid-like material induces protective immunity against toxoplasmo-
sis in mice. Vaccines (Basel). 2021; 10(1): 21. PMID: 35062682.

Ruenruetai Udonsom, Yoshifumi Nishikawa, Ragab M Fereig, Thitirat Topisit,

Natchakorn Kulkaweewut, Supitcha Chanamrung, Charoonluk Jirapattharasate. Ex-
posure to Toxoplasma gondii in Asian elephants (Elephas maximus indicus) in Thai-
land. Pathogens. 2021; 11(1): 2. PMID: 35055950.

Kousuke Umeda, Youta Goto, Kenichi Watanabe, Nanako Ushio, Ragab M Fereig,
Fumiaki Ihara, Sachi Tanaka, Yutaka Suzuki, Yoshifumi Nishikawa*. Transcriptomic

analysis of the effects of chemokine receptor CXCR3 deficiency on immune responses
in the mouse brain during Toxoplasma gondii infection. Microorganisms. 2021;
9(11): 2340. PMID: 34835465.

Arpron Leesombun, Coh-ichi Nihei, Daisuke Kondoh, Yoshifumi Nishikawa*. Poly-

ether ionophore kijimicin inhibits growth of Toxoplasma gondii and controls acute
toxoplasmosis in mice. Parasitology Research. 2022; 121(1): 413-422. PMID:
34750652.

Ragab M Fereig, Hanan H Abdelbaky, Yoshifumi Nishikawa*. Comparative evalua-

tion of four potent Neospora caninum diagnostic antigens using immunochromato-
graphic assay for detection of specific antibody in cattle. Microorganisms. 2021;
9(10): 2133. PMID: 34683454.

Rina Ikeda, Nanako Ushio, Ahmed M Abdou, Hidefumi Furuoka, Yoshifumi Nishi-
kawa*. Toll-like receptor 2 is involved in abnormal pregnancy in mice infected

with Toxoplasma gondii during late pregnancy. Frontiers in Microbiology. 2021;
12: 741104. PMID: 34675905.
Ruenruetai Udonsom, Ruangrat Buddhirongawatr, Yoshifumi Nishikawa, Ragab M

Fereig, Charoonluk Jirapattharasate. Toxoplasma gondii prevalence and risk factors
in owned domestic cats from Nakhon Pathom Province, Thailand. Veterinary Inte-
grative Sciences. 2021; 19(3): 557-566.

Rajib Acharjee, Keith K Talaam, Endah D Hartuti, Yuichi Matsuo, Takaya Sakura,
Bundutidi M Gloria, Shinaya Hidano, Yasutoshi Kido, Mihoko Mori, Kazuro Shiomi,
Masakazu Sekijima, Tomoyoshi Nozaki, Kousuke Umeda, Yoshifumi Nishikawa,
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14.

15.

16.

17.

Shinjiro Hamano, Kiyoshi Kita, Daniel K Inaoka. Biochemical studies of mitochondrial
malate: quinone oxidoreductase from Toxoplasma gondii. International Journal of
Molecular Sciences. 2021; 22(15): 7830. PMID: 34360597.

Orkhon Banzragchgarav, Nanang R Ariefta, Toshihiro Murata, Punsantsogvoo Myag-
marsuren, Badgar Battsetseg, Banzragch Battur, Javzan Batkhuu, Yoshifumi Nishi-

kawa*. Evaluation of Mongolian compound library for potential antimalarial and anti-

Toxoplasma agents. Parasitology International. 2021; 85: 102424. PMID:
34302982.

Orkhon Banzragchgarav, Javzan Batkhuu, Punsantsogvoo Myagmarsuren, Badgar
Battsetseg, Banzragch Battur, Yoshifumi Nishikawa*. In vitro potently active anti-

Plasmodium and anti-Toxoplasma Mongolian plant extracts. Acta Parasitologica.
2021; 66(4): 1442-1447. PMID: 34023977.
El-Sayed EI-Alfy, Yuma Ohari, Naomi Shimoda, Yoshifumi Nishikawa*. Genetic

characterization of Neospora caninum from aborted bovine fetuses in Hokkaido, Ja-
pan. Infection, Genetics and Evolution. 2021; 92: 104838. PMID: 33819682.
Nanang Rudianto Ariefta, Takuya Koseki, Yoshifumi Nishikawa, Yoshihito Shiono.

Spirocollequins A and B, new alkaloids featuring a spirocyclic isoindolinone core, from
Colletotrichum boninense AM-12-2. Tetrahedron Letters. 2021; 64: 152736.

B (xJEES)

1.

N

e
1.

7.
1.

2.

WL T BIRX*. hFYTSAVBRETOEEDITHESTH LUE ~OIEH - TR
Z£. Infectious Agents Surveillance Report (IASR). 2022; 43: 62-63.
Fumiaki Ihara, Yoshifumi Nishikawa*. Toxoplasma gondii manipulates host cell sig-

naling pathways via its secreted effector molecules. Parasitology International.
2021; 83: 102368. PMID: 33905814.

Ragab M Fereig, Yoshifumi Nishikawa*. Macrophage stimulation as a useful ap-

proach for immunoscreening of potential vaccine candidates against Toxoplasma
gondii and Neospora caninum infections. Methods in Molecular Biology. 2022;
2411: 129-144. PMID: 34816403.

mE#RR. 7D MJ—FiEE

HREMERDOHIECDLT] DFfETT. 55 26 [ One Health Relay Report (One Health =
O>F« PREEAZFERTOTS A, ILBEKRS). HP 83, https:// onehealth. vetmed. ho-
kudai.ac.jp/activity/one-health-relay-report/26/ 2021 £ 11 H 26 H
[RAZRSHIE(CEFTZREDEMEICDNT ] EEREERUIT. B 3 FEXBREFERMN
R IETE MR = (FEREPT). Web B, 202242 A 8H
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8. IBFFAIRE

1. Prevalence of zoonotic protozoal diseases in Mongolia and drug discovery from Mon-
golian natural resources, %F5l5&%E. “VETERINARY SCIENCE - SUSTAINABLE COOPER-
ATION” INTERNATIONAL ONLINE CONFERENCE - 2021, 60" anniversary of the insti-
tute of veterinary medicine, institute of veterinary medicine (Mongolia). WEB 23f.
2021 11 A 18H

9. ESHIREAE

1. DM 3FE BEMR B (—ix) (XERIFE) | RRIGHBAFZIRN & UTeRESRREMERBT
FAZRS DEBEFREHAEEDRFHFE (21H02353) . K&K, [HH3FE~DH6FE

2. D 3FE EREARAFTINEES (BREERAFRE (B) (ERIFERE) . EXTILICHET
DN BER SV TS AIED T O F U FFAFT (20KK0152) « KR, T 2 FE~TH]
6 FE

3. Bl 3FE PEEVIAR (A2F) (XEBRIFE) « RAZRIEICH T DRER DT I F ZARDH
FERBERTY—EADICARER (20K21359) . AKR. S 2FE~DH4EE

4, DI 3EE NAAREHMNERE BEHARERMHE) GHEAFHIARE) (XERFEER) |
EMRAEERZBAWNT I\ AAOS - (XKD ATV TS IIEDER (20F20402) .
&k HH2FE~DH4EE

5. Bl 3FE ARURFERESHIIE (S8XFRIOTSLAFEESE) [One Health JO>5
+ PEHAF | (CET 2% KB BIPEBFORMNRUDH 4 FLUZICEET DK,
X&., BICEBDOLSAT7IL (FATEE - Fieitkk) FoEh. K. SH3FEE

6. Bl 3FE i - BERBGYIE(CH I SEMNERDSMAMENTTESE (AMED) . BAD
FVT S AEDRBREEILE & 2 OEIE Ca T 7z RRIRARER. XM MY TS XVIE
E/LEORFE EZEATURDRETE (21fk0108137h0002) « 7318, B2 FE~GH 4 F
E

10. H55FHAGR - NS
HEIIL

11. FiCEAT IREIRR
HEIIL

12. HEF
1. E¥ &k NBTIEF TR ] 5 3462 5 (2019 4F 10 A 9 B) ## bV TS IECHD.

https://www.igaku-shoin.co.jp/paper/archive/y2022/3462_03

13. EIRSEDIHFEARZE (FEFRAFEZHEED)
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1. Hadi Kuncoro: Mulawarman University, Screening of Anti-Toxoplasma Agent From East
Borneo Natural Resource 2018 & 2 A 5 H~. HEHATTEN

2. /N BO  BRAXFEFEMEER. MY ITSAImET > N\ OBEEOBEEI NI RY
7 EDOHEBEEREEM. 2021 F£4 A 1 H~2022 £ 3 A 31 H. 2021 FEERERRARTE> S
—HEARE

3. #2 Ef  IUBEXRFABRLBRPEEBRERMARTA. RE2L—23> SV IICLDND
A TOBRBRCHEIR MY TS IVIRREEFOMEESTE. 2021 4 A 1 BH~2022 £
3 H 31 H. 2021 FERBRAF >S5 —HEHAFT
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5 J) ABEEFE 5T
T — ®E B A B &
(Hiroshi Suzuki)

1. ART—IDRIE
RETFNDIGAIC KSR RBLEIBORZA

RETF LG I\AAF70/O02—-0—REHT. BOREEREZ ATHCHEL THUWLE
MEEOEIEZBIEITEDTY ., BEF - EFHDIVWGEMEFZBK(CHITDZDRETFDM
H(F. kS DIELFOMEEZ B DEERL NIV TEAEIREIC T DI E(CHDET . FIZE, 15
=iz AUV TIE X MEEOHIENCMID DB TF DMEEZ IR I D E(EARTEETIN, T
4 TZ(FEROBREEOR TEBIL TR T BN (CARDIRRIMRER TR TEEIDT. €
DIFENTHERDERRARADICHREEE S (CESEDIEVAFET . CNETICHERETIFENSEHH
SN SADBELFRENDTAN, EFBIER. b DV IRIEREDBBRDIZH(TER
SNTVWET., NICE. EREERZETHNTIEZHDEFA. SARDEFTE. BEDLEIEK
BE BRI T D C E(CKDERBIED TR - SAEDOIRENZIRELTLET,

CNETHOEFZY EERIIINORIEY IR ZRAWIZFETN S, BEDESF=Z> ERZHER
RBECHRN (CEB< CEZRASMNCUTEE U, FENSDOESZEDITISYIRZE
HHT D ETHERPDES =Y EBEZREIDEYZY EmXI >/ \UDMEARAE(E. IBE
HOTBEMETHDEFZ ERZZBETEIN, BEOBRFDESZ2 ERZF. FEY
SUVIRED DNABEEZEE LT, TDIBEZHIH S B DIRZRBHET . COMRE. XSV
PRBDOHIRST MUY —VERRBRCBWTERRENZZENS., L<BEDBERTI(C
BE T DEROBIENH (LB Z ENBRFFENE T, RWT. FRSDESFZEDIISYY
RIMFINRERIET DIEEMZRRUIEECS, ITICEMEINTVBIEEMERE O I/
MERFPDES = E LANILOHIEL, HRERNRZRIFEIDIEERRELUELLZ. &5(C. JO
TO—)LEBRFOINNYS Y7 TS DHA (dihydroartemisinin) OHBEZIRMNEEE THH e
ENS. 707 3—)LoF B IFERIMERROEIRING CEHF 5T D 2 E0ERITHEEEDOR
ITHIADFRITDOBRDFHHIFI RN EIRFENE T,

Fiz. CO—EORFTDIZHT. HDEOHEVIEDR(CINMERRZE T DIMN DD %7
RHEUFEURZ. {E@HEHtENZIRETIEDBEE U TRAESNTVID T, EROBEEH
BIBEHICEBENMMEBEEZIET T, HTUXAD MEUTOMEYIHDIES (. [RREEDOFH
EECHRHNE UNER A

INBICIR T, YSUTRBRENMHEDEIEREN (CRIEFITHECDVWTEMRRLTVET,
IRBFICN S U P (CRRT D & FRITIRIF(CRER UTEIBE AT, IR ER(CIRD Z ENHS
NTWEY, €I T, NIRXEFTILZFED T, HIRD EDIFHAICRRENKIL T D EEBEILNED
DM ? TDBAE? ZRFT LU TWVWERT . HET. YSU7RBREEIEOEFENREEND. E2EEED
BRICDVWTEBIRFTLTED. CNETICNIANS YU VREE(ICER I DIEE6E S IZIBEDET
ZEaDTULNET,
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RE - EIETFOKINFHAFEHAT

INAAYA T RADENRZEFTRT DEH(CE. BRETF EZNZEZX DHINZHR. IBBHE.
B FORGRE. RGHRZERFREOLETE T FOKMARENRIRTI, HAKRDEFTE. ¥
DRZERMRE UCFEE - FIRTFRIMOR MR D EEE(C. COEDFIMFEERZ(FC&H
EITDWMARDERICEICHALUT, HEEMZRIZLTWET, HL (. HRTYO TRERFE
SPEERDA XEFZFDCECHINLTE D, S BEEROERNDEIRNHFENTNET.
Fle. A XOFRBEREIFECRLS, 1FC2E. HDVE 2 F(C 3 EEEUMNMEBEZRIAN
ZENS, ERETFRAMiZERAT LT, IPFRAMDOREMOEENIERTH D, INHrR
DETET FHAMFAFRERDEZEDVOED LR D TNEY ., COMEZRIRT DZHICIE. R
IRFBEFRE. BREBOIFBEEDORENKOSNTVEITH, &l Hi1 > EEHREIERRR
BNILE> OHABIRS(CX DT, DTN, HROICRIBEZF/IELE I DEORFECHKIILE U,

E5(C. NIORDOYHRLE(CH T DINERM EREREDBEFRZEI AN LS TAZRINIST
A —ZRAWTIRFTIDEEEIC, T ARERMNZABWCARS OB FIRECERDBAT
HOFI. JOFR/THARLSFRIL TOEIN, D> OHRNZRRINZRANT) RS PREZEHK
&0 J) ©RERMIICE D TRIBESE., /R FMHEDS ORI ZEIELTWET,

2. ERART—
EY =2 E RZFEICKLDVURBHIROIRE
- HIREHE SN S U T ORREA D Z X LD
- NSUTRED HEDLETEREN (CR(F T RE DR
- A XDOETETFRAMDFEFE. 1FICHEF. It SIERORERIFRAM DM
- )RS TRERRIED S ORIL

3. 202 1 FERROHIE

- XSV SMEEEMZIRINT D ETY S Y ZRERAER T DRMMEKET 4 4R RRRRE
T. TOREBEFEEDEM. WMYSYU 7 PLEEADREDEEIMERZET D ENHSN
TLWEIN. WELICTHRIEF - BEEIRL, /T - BEEORRENMBELSNT
WBEREBTT .. BFEF. Y1 b EUTHEL. A ERZIFE DO RESN TV E
=2 E DiFEARTHDa-tocopheryloxy acid i, YIRS UTFER P. yoelii 17XL B
NOADEFEXZBRICERSE, N\SEFZ7Z2ERICRD SEIMNREHRLELZ. K
FE(X. P. yoelii 17XL (CHNX.. P. berghei [CDWTHBIRFTZNI TR, EHROMEESE
Ulz. CDEa¥E. BROKSHIETHD & MTREDOHRENEVNC E. BRUEIE
BRI (FEAERW) CENTSNTHED., MMOBIEREEDHBICKD. KDMENR
BEE. FPRHEOHRCHES I D ENEFEINET,

- BERZIROHET DA AOMENZIECE D T, BB F(ICRDALEBEEERY —ILOD

EDTY . SNFETICA BFFDRIGERIFEDMRICDNT, O DIREZ L TE=F LM
VEEERE (3. BRESEFEZ R I AL (CEFNTVD ISR/ A ROV EDTHBITILEZF DR
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FERFRADRIIN, FiEREFEOBFOES T 2BRCH L. ATRBEROSEZMEE
ZHIDZLZRHULFE UL, KEEL, TIILVEFUORIMICE DT, 1 REFRER DT
Bsfila 1~2 BREEHERIRE CTH D T EZRE L. BFORBRIFRMO—BOM=RI., HEL
([CEmLE U,

- AXTELHY—= (LH 0) O—ERREIE(CHIIZERDHFT I, RE(CKDT 24~72 FfF &

EAKE L., — DA RCH T DHEBENDRIEN ST T £ CORFBICIEREC(HEFENTUOEE
Ao NILIABOZARINAEOERA (C (. HEIEDIEHMEENRAIRTHDIZENS, TS
R—=IL - L RUNR—DBRFEE 24 B 2)LICH LT, EH. mPITO5 70OV REDRIE
& 18MHz DU Z 77 O—-JZAVWCRBERIREIC KL DINE - IIFROERZRZITL). HEBIEDR
HZ A THER, 15/24 A D)LICHWT RSN IR TOIIROIEIN &E ENE U,
ZTOBRERIEARD 95% THDE Uz, 92%DH )L TIE LH 1~2 THEIAAEED. 82%
DIMFEN LH 2~3 THERL K UTz, Ffe. HEIN 2 BB KU 3 HIChE> T >4
L. ZNENHEET DT, 1 HBURTHEINT T UIe U1 2ILIEERHFEA T U 71%D
HA D)L T LH2 TRAEMNPEILE U, F/z. IR LH B—=0m 2 BAEIC 5 mZzid
Z. HEORBF(C(E 6.1 mm(CREL TWE L. HEIMIBEOT O X>OVEEE 5.6 £ 2.3
ng/ml TUEH', HEBINRCZIEEESNTE/Z 5 ng/ml IFTEHEEINEE > TULBBES
NE<HhELEE, k. 18MH UZ777O0-J%BVT. #EEiITO0CRZRFN(CERT D
ZEIEELDT, BLHHMREERMER NDZEZRUF L.

- ARF1EFC 1~2 BEUNEBIZILERI RN ENS. NRNZFDEDZH (CBERIFIBHIE

EDHIINRDOSND EZATIN, RN - fHEHNDLZERT—ILRRI>F-REERD
FEFKRIZFELEFRBA. TIT. ONHEHERRIZENILES (eCG) &> > MmiE

(IAS) OHAICKRDEFIBHIDHER DFRIERUEHIIOFEZ A F UIc. BREBIADIER
ZUTFD 3 EECHF. ENEN. 1:IAS (0.1mil/kg) . I:eCG (50IU/Kg) . BKUI:
IAS (0.1 ml/kg) & eCG (50 1IU/Kg AE) DREBRZHNAESL (Dayd). IH KU
Tl& Day 7 (£ 500 IU DE MEFEHETF R ROE> (hCG) &S5 ULELE, RWT. Day 0
~14 FTRBHUZOBEREMPTOS RO (P4) BEDAE. BERREARE(CLDIN
¥ . JIROBIRZTOICER. [ B CERBFRIEDS KUIMREORENZRHSNT. T TIEH
IBEUR S INRRDRENBRRINE U, 11 BDFIIREEE 8.3 ETLIA. FIHEERES
4.5 @EDIRNVEDTUSE, £z, Day 7~8 [CLHHY =R DFE LA, TDED P4 B
EOLRFERFEBELERTNEVRIETUR. NETIERIBEHIREIMBDREBNERREIN.
EHPREER(S 8.8 M@, FITHEINER(E 9.6 B ERKEB LIZIPRED I N THHRICEDKRIE T LTz,
Fiz. Day 7~9 [CLHB—HECD. ZDED P4 RED LR (E eCG MG SEF L LENRT
BRECKE L BRREBOHBE EAEOMKEZFSFE L. ML, IAS &£ eCGC DREHS(CELD
THRBENFR N, BYSICED AN, F/z. eCGC M5 TR SN P4 BEDRMERTV
HERRDE T ZeiE CE RN R ENE LI,
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T RNTFIFIZFER, UTVFT, TAILAEWDIELEERINRERZEN - & ST
NI DENDERRXNSIZETT ., BEF LB LIVEZ LOEEENS. TY MFIFZE
R Z /RO —EMERATRDETILE UTERENTRAABET SN, HRARER(CHERS
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DEERIRAZHFZREITCEZBNE LT, JF MFIYZDfEzRRIEERER cDNA S
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REAZRARE U, MELRNAYZEF. PIYRAYZ, 22)ILWIRSFZ VI hFIYEFZ
BRUOAA R FIFT D 4 1ETHD. 1155 LDYSF —% DNA it (CFERALE L, 527
L (B4 =484 L, HSFZ 41 I, $h5 = 2 L) KDO{EHKEI DNA, 5= 67 B> )L (1~10
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burgdorferi (sensu lato) & XU Rickettsia spp. B FieHZ=HAEUZ. RL-UT flaB &
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DIRPICHTFEL T, BERR EMENDBIEERZS ISR UET ., NETITEEMENT
o077 =077 3V —LZAWEREADZ X LAOERHAFTNS. CORBEFEIEZ ML
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{ER R AN TbZFERSE D EZASMNCUE U, TSAEIMIE. RE(ICTE T IER
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BN I\OBEEFIRT DHBIX Theileria equi ZRWESA A A— 2204 : Theileria
equi (XA Z(C LD TENESNDARMKATEHRE T, REHBICHEHA. B, HEREZE
HEITBIBREDEEOTSIAIRESIZTERIUET . T equi (CRERUEBFBEF U
—ERD FERFEBADBRIRERDET, —ATHEAICTE ULARRRDBIEA =X
(FRBARENZE <, BREUTT equi ZRREBENSTRICHIR TE IABERERFKRICHFE N
TWFEEFA. AARTIE. TFERENST /DB (GFP) ZIBEMICHRIRI MW T. equi Z
R L. FTRARADIETEH 1 DIV ERRE LIS A TA A= IFAEITVE LR, £9. &
IEFEABI T D T. equi D elongation factor-1 alpha (ef-1a) EicF & TDEEHAEE
BERFELEURE. TDE ef-1aEFDOTOT -5 —B LV —ZR—45 — 585D/ (C GFP
& blasticidin MR FHFELE Uz eGFP/BSD BIGFEIBA UL T SAZ RZEBEL. ZDF
Bhty b T equi T )LD ef-1a BIFRICEAULE U, 5E&E 9 BE(CHIR LI blas-
ticidin M4 RBZRFRBIRIT D L(C LD, MBI RBOHBEZITOE Uz, TOMILI R
(LB B ef-1a EBIFHNAD eGFP/BSD EzFHtzw bD#RiAF(E. PCR BLUBH>T0O
v NEMTIC R D THEER L E LTz, R R S 3R & ORI CHEREMIBTERE (EVVERH SN
FEATUR, RIC. HESL—Y-EBEMIRERAWCS A T4 A2 I EITVE L.
TOFER. FRAEADE TDIETERF—Z(CHWVT, GFP IBEBICHRIRL TVD T EN R ESNE
Ufz. &z, FRREAD 4 DEBAEHDREIRMERAEATHE U Tz (CIRMERIIMN ERHE U TV < R
FMREEINFELUZ. 52, BREBOAOYV A SOVEEEIR (TESE) LI SBE L TL\IET
BEREINFUIZ. RGFPRIRT. equi (FZDIBIEZHRENCIRZ D EMNTETRIZENS.
T. equi OIBFEA D —X I\EBASHNNC T B ETERRIAFTY —ILERDET, SEE. T equi
DEMFEDESIRDEBERZBE L CHEOTSAVRICT I DFEEEDOHFEZEIBLET.

OO 72=Z2E7 MO OHAIC KD AN RS TIROIBAEBEDIENL : Babesia microti
BR(CKDABAEEZEDOE MRS 7KL, IREFASNTULVIFERITEIERN RS, UE
UM ERDEFET, RIEOMARNS. BERBADY IR CBEVWTOIOTI7EY>

(clofazimine) M¥%5MH B. microti Munich BRODBEE(CZIRN TH D Z ENBASHT/RD F
UTz. KA TIE. FRICEREAENYIAZHANT. ADEIR T D B. microti Peabody mjr
KICHI230O077=28M, 5LL<EF2O772=>, 77> (atovaquone). HkK
U720 A1 <> (azithromycin) @ 2 BMFRBEEOBIMHZ ENETIURIELELZ. €D
WwR JOJ7IBEMGS, 0722+ 72AONXC S HAKS. 70>+
PAOXA S MBS TIHRREZZE(CHBRTEEBATLUREAS, 2O072=>+7 6
I\ ICKD 44 HEDOEGHAKRS IEVWIRZRL. IREN/NERNRZE/DIIENTSE
FU. AARICKD. N IR IRICHT T DERIMBEEEDHEAEDEZIASHCTEE
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ETIVEDS DY CHEITDF) RS FVORGYEFRAE : ) RS T (K> TEIEHKIEND
)RS TR BERECSRIGBEFNRREZSZ TVET . F) RS T7 (KGR EDFLISH
DBEENSETHECRESNTE D, TITHBIHFYZICL> THICEE T DN EIREN
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TWET, 2D, FRITTREDNDBECHITDE) RS FVDRREER T DIHNEN
BDFET, AARTIE. ETIVEDSOFEZWMRIC. ETILOFNSIBEBE(CHERE ENIZER
REMCERRR 3EDHF)\RZJ7 (Babesia bovis. B. bigemina. & XU Babesia sp. My-
mensingh) DORERICDWTERFRBEITVELURL. Fald. ETILERND 6 RS 0455T
305 SENSEE LMK DNA B> FILIC DWW T, BHRIFEN PCRIEFEERWTROU—=—2
ABRZEITVWE U, TORR. EIIILEDOS OIS ERAB U 3 EINTDF) NS 7 (CREER
ULTWBZENHIBALE U=, B. bovis. B. bigemina. & XU Babesia sp. Mymensingh M
PAHBHEEEIENTN 32.1%. 21.6%. 24.3% CTHD. ABETREWID 52.5% M2 EB
1 BOF) RS T(ICREUTVWDIEENESHNERDFE U, ETILETIIRERFES O
Nt ERE L THED., S5(ICHICHFETBINIBEIS I ICEFTLELET. NS5DE
=SNS. FESUFTDRTIYI Z &N UTed) RS T DIEEMNE Z > TODEEEHENRIE SN
FUl. LT, EDOIILEICEIFDE) RS T7ROBBRERS (C(X. SOFCHIFDH/N
R TEROWRESHDHEN G D E£ T, AL, E>T)L (Institute of Veterinary Med-
icine, Mongolian University of Life Sciences) &MDERHBEATTE L TEMLUE LI,

AYUS > HEOOINICHFD Theileria equi DREREFAE : EEOT S XN (EP) (&, B,
O/\ 2XO7. S/I\REDTRIEDMN Theileria equi & Babesia caballi DREZE(C K> T
SIERISNDBYIZENMMERTY . EP [FHRHTHRITLU TH D BEE(CESKRIMFFIH
EZRIFUTVET, $FIC. BERUEEMIEF v U7 —ERDENTSY —DORERERDE
NSHEREIE FOREZRFEERDODTVET, RIS HEDOREDM TIIRL RS ZEN
TRIEARIC KR BDREMENEISNTWEIH. T. equi & B. caballi ([CKDREREREEIRVUS>H
TIERARADFEFT U, ETTARMAFRT(E. BT EREEHRUANDO/ZEIRIC, T equi
& B. caballi Zt&H 9 RGP FRBEEMUE Uz, AU S D Mannar #tX (n = 100)
& Kilinochchi #iIX (n = 11) /&t 111 EEASIIEY > FILEFRUE U, £ IERY
STV S IMRERFREAEER U, IEMIEREZITUVE U, RICIEN S DNA ZHEL.
FEYFRM PCREZAWT T. equi BEXU B. caballi BERDRA D) ——> D ZixiTunE U,
TOFER. 64 58 (57.7%) HBKU95 T8 (85.6%) O/ H', ZNENIEMIBEIRBEH KU PCR
BBICED T equi (CBMHEERUEUR. —FATB. caballi (T RNTORKTEETLZ, &
1= T. equi @ 18S rRNA BLSIDZRIFEEMFNS., C & D D 2 DOERDEBELFEMREEINE
Ufze CNSDERIFE. RUSAHETERALTWBO/\D T. equi [CKD EP DEZ=ZFU>
DDEBMZEASNCITIEDERDF U, AAFKE. XUS>H (Veterinary Research
Institute) EDEFRHBEMAFTE L TEMUE LI,
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MCUFUE. INSDin vitro TOADOU—ZJTREENER NI Y —-TEE LS
MOEEIRZ . in vivo THREET D & T iU aEEOHENRAFINET.

g NNV —=VEEF 7 TUDDHRST . 77 - BREE COBEXEICEADHEZSR
DRPFETY . MKEETEISZIL. ARUET., PILEFoRRE. Z<DETHRZE NI
IV —=YEDEZABANERSN., TAITHHERSNTOET, ULhULENSDZHRE KUY
—NIETTE(CEAFENTZ/\ST VA (CBNTE INETICEKE MUY —TEDEFHRE
(FHTONTH 5T TOFITIRRIEIARAT Uz, T T/INST 7 THESINTLDIY 408
BEZEIIRIC. PCRIEICKDBEREZ NI/ V- (Trypanozoon KU T. vivax) DREZESEREZE
ABLEURZ. ZORR. ABULLNSITT7ALETHRSE N/ Y —-YDRERERIINRDS
N, MERDB. RRBEFE THIFEINE JCENECE Z DR FRABOMNE LN RE
SNFUL GEXUR B 1) (FILBEXRFEdn - BRRBIZHAFEFIS LU/ S0 7« CEDEPEP
L DHEFEAF) .

Trypanosoma theileri (FBARDDCEBIE<BRUTWDIRBED KNI\ Y- TY, K&
EBFBET 1 —IL RRIZFHAR L HI—THEL TWDIISDEEMC T. theileri BREENNS X
&%, FE7zE U MRRMBERUELRDMEE T. theileri OB BZO AT+ VIR
BEIEDICK D TR UE L. TDRER. T. theileri BEERIC K DUV DODITKRLIMER
VAR DMENEBRICIRT IR EMNPASNTEDF Uz, CNSDFER(E T. theileri BER(C K
D THEBORERIINEMET L TVWDZEZEBKRLTVET, 3705, CNETERREREME
ESNTE/T. theileri FENRBEEUZRKTSEBDIZEMNASHNTRD., TNZENTTD
IRMER (7TRE) EEBICHEMUREBETHDZENREENELEZ GGXUAN4E) (B
[LBEXRFZABRIZAFTEPIS KR I—RILKZFE EOHEHART) .
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5. Mirza Synthia Sabrin, Erdenechimeg Selenge, Yohei Takeda, Javzan Batkhuu, Haruko
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3. 2021 FERRDBIE

Babesia bovis (3= ®D) IR VIRREDOHP TREREEDEVWVERTT ., B. bovis BEZEIrnik
(DS OIKMEMMENKLMRCIEET D2 ETMEZREL. D (CEEENRMIRIEIRZS| &
EIUFEIN, TOADZXACDVWTIFREEIRMEKKRE (CBTE T DEEREEXDIF VESA I
D3 EVWDSHIR UMD D FEL A EFEFIFRIRMEKIZE D F & U T 2 DODF VEAP I
(C MTM ZREEULF Uz, SEEFBRCHMIT DIIERREEDDZ )RS TVRRTHD B.
ovata ZX&R(C. B. ovata VEAP, &5(C MTM (CFEUIUTZS > /I\OBEBIEZIF D MFS (CDL)
THRFZITV, MO FHARCRERRBRRMIKAICBEIT DD FCTHdDZEZASMCLELER
(FES. AEAFIBRBRIMERTHLSR AR RS IA). £, SinFPHEEFDHTD/ \F+= -
I\ B AEE EHFERATZEITL. /RS FERAOYV A bDBEE ZHE T D FEH DERRHRA
ARBEOREA L ZHAE UG IR S 4), 52, J\RSTFERDYT ) LAREECHTS
e EELFEUICEFRERU R S 1),

EhDIYSUT(IER 2 BADEEE 40 AU LEEDTHEZE IRPIECIN, XAF1D
PYFEVOTEBEARBEOVS VT (IRENE. DhiEzEHh. TORFAFHRCBENTNE
9. SEE (L COVIS-19 DFE(C KL DR ZEHRHE U CORBEE>TEEEATURZ, ZDEDD
EUT, A DHEMRRE EAS S 2 (CTEREZMD RN SEFREZME L. EEH PCR
ECTRAFLDEHITBIIYTY VIRBOFRFDRBRRRZRTLE LTz,

- RXZXSYUTER Plasmodium yoelii (& MR T B S U PERICHEA, BaFHHEIEX
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Wassmer, Thomas J Templeton, Moritz Treeck, Robert W Moon, Osamu Kaneko. Glid-

ing motility of Plasmodium merozoites. The Proceedings of the National Academy
of Sciences of the United States of America. 2021; 118(48): e2114442118. PMID:
34819379.

Nattawat Chaiyawong, Takahiro Ishizaki, Hassan Hakimi, Masahito Asada, Kazuhide
Yahata, Osamu Kaneko. Distinct effects on the secretion of MTRAP and AMA1 in Plas-
modium yoelii following deletion of acylated pleckstrin homology domain-containing
protein. Parasitology International. 2022; 86: 102479. PMID: 34628068.
Tsukasa Waki, Minoru Nakao, Mizuki Sasaki, Hiromi Ikezawa, Ken Inoue, Yuma Ohari,

Yuichi Kameda, Masahito Asada, Haruki Furusawa, Shinsuke Miyazaki. Brachylaima

phaedusae n. sp. (Trematoda: Brachylaimidae) from door snails in Japan. Parasit-
ology International. 2022; 86: 102469. PMID: 34534656.
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4. Hassan Hakimi, Masahito Asada, Takahiro Ishizaki, Shinichiro Kawazu. Isolation of

viable Babesia bovis merozoites to study parasite invasion. Scientific Reports. 2021;
11(1): 16959. PMID: 34417510.
5. Takahiro Ishizaki, Masahito Asada, Hassan Hakimi, Nattawat Chaiyawong, Yuto

Kegawa, Kazuhide Yahata, Osamu Kaneko. cAMP-dependent protein kinase regulates
secretion of apical membrane antigen 1 (AMA1) in Plasmodium yoelii. Parasitology
International. 2021; 85: 102435. PMID: 34390881.

6. Shiomi Koudatsu, Tatsunori Masatani, Rikako Konishi, Masahito Asada, Hassan Ha-

kimi, Yuna Kurokawa, Kanna Tomioku, Osamu Kaneko, Akikazu Fujita. Glycosphin-
golipid GM3 is localized in both exoplasmic and cytoplasmic leaflets of Plasmodium
falciparum malaria parasite plasma membrane. Scientific Reports. 2021; 11(1):
14890. PMID: 34290278.

7. Mingming Liu, Shengwei Ji, Daisuke Kondoh, Eloiza May Galon, Jixu Li, Mizuki Tomi-
hari, Masashi Yanagawa, Michihito Tagawa, Mami Adachi, Masahito Asada, Ikuo

Igarashi, Aiko Iguchi, Xuenan Xuan. Tafenoquine Is a Promising Drug Candidate for
the Treatment of Babesiosis. Antimicrobial Agents and Chemotherapy. 2021;
65(7): e0020421. PMID: 33941516.

1. Hassan Hakimi, Masahito Asada, Shin-Ichiro Kawazu. Recent advances in molecular
genetic tools for Babesia. Veterinary Sciences. 2021; 8(10): 222. PMID: 34679052.
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IR & ERF R Rttt & — LRI EREF

202246 H 10 H

B 5

2021-3L[F]-1

fFFERR M
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NIRRT YL S
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C

JEG R WIS P

[ AL

WFIERR A

I IMEREPERFIZ BT DA —~ & = D 7 A N— 7 fif A

WFEAEH

(50D372)

K4 FIT e 8 R 55 - ke

B VX

. AbHEE KR BB [ T IE P - e
FE T

BORZ Lo~

o ABHRE K5 K7 B R R YE 7Bt - K7k
INF EIIP:‘

R PR

B AEHEIE R 7R e FE BRI A P - RFfe

BRERL 135

s o AL R SRR = 2 - R e AR
KA HA

LbSE U

| WK e —
w ORH

W FE 41 ]

2021 F4 H1H ~ 202243 H 31 H

EEDRYEd=;

VX XS R T HIERMONTND, O AEMI T AEREL T
~ X = DERIEECE > TEHERERZFOZENRMSh>2o55, ENICHAATH
V=BT, v =N TIASHERF S IV T D 7 LAY O FIED B B
W20 EOREIMANFRE D, RLFEMIE T, 27 LAEREDOF TH
Spiroplasma HWF5ExtGC, <& =N TOMERF ARTEANT =X LD Z B EL
7oo FRIC, ZNVETOMRICIO ARSI, % = (KN TOEE B LUK RO T8
PEZOWT, A F PER IR BIRIZE B 2 — DA F VY — 2% EH L, MREELT-,

MRREELDBEICSBELT, 2 FiFED Spiroplasma 53 BERk % BRIz,
Spiroplasma ixodetis (strain 135) (%, Ixodes monospinosus 7)>0 3 714 =il jg
(ISE6) Z HWTH L2t T, [Mflaz MW ThEEL ., BREKREET,
Spiroplasma mirum(strain Q35) 3. Ixodes paviovsky />0 ISE6 #ifadz HVNTh
HEL , SP4 MEHI G RS HA T TR OB 21TV R R R 21572, BaRESEBRIZIL,
PBS HfERE, PUAEWE (= 00) SEfiEE, S, ixodetis HEfERE (4 BE K- MR HEGE
+— PUAEWE) . S mirum HEFERE (4 B K- SIEEERE - PUEMERIN O&EF
10 BED L e HEfiF LT, &8 25 [EIR D7 2 N7 T~ 4 = (i i AiF 2 AR B RR) il =
(L, v A7aAr Y= a ARV ER AT ol #ifitk ~ 4 =3, DEMSEL
7T~ M FRERIMHEL , PEIFEAE T E L CERINL 7=, Spiroplasma DiaHE

I, FEEY PCR ZHWCERELT-, AT, S. ixodetis D A SRIEIBHHILD
Ixodes ovatus ZEPAMREEL Wi a2,
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[ Spiroplasma BFEIZ LD~ H = ~D i 4]

2 fE Spiroplasma %HFELT=7 X N7 T~ =@ REEIRHR (JPE &/l A EH) IO
WA = bR R HLT-, PBS o ha— LREL LG L C, & CORERRRE CH B/ EDN
BERIOMMEROK FIZFED L2072 (3 1),

[ Spiroplasma DINF LN H = ~DAGFERENT]

K fu i~ =D EEIFLI IR B LOWH b shZ =% 10 fE{A~7—/L LT DNA ZHhHiL,
PCR 12XV Spiroplasma OF % iR FrT-, T DOFER. S, ixodetis % &R £ (5X 1011
RMEAR) CHREL72BEO —EH OEA T, IR X USh& =025 Spiroplasma D3RS
7= (#1),

1. Spiroplasma BFE7 2 N7~ 2 =2 B1TF D0 M aBR O R H

— N ES/am - Spiroplasma Pt Sp/tz?/asma 1k
*E gp R =
PBS 451 84.8 0/6 0/6
PBS + penicillin 44.9 76.4 or7 o7
S. mirum ({&;BE) 51.1 824 or7 or7
S. mirum (SBE) 492 76.7 0/7 or7
S. mirum (&2 ) + penicillin ~ 50.3 66.1 0/6 0/6
S. mirum (FRE) + penicillin ~ 39.3 61.8 07 0/7
S. ixodetis ({EEE) 459 81.7 017 017
S. ixodetis (BimE) 38.3 71.7 217 217
S. ixodetis ({&J2E) + penicillin  46.6 80.4 0/6 0/6
S. ixodetis (BiRE) + penicillin  46.9 86.5 1/3 1/3

[ ovatus \ZB\}5 Spiroplasma {=HEHHAT]

WEDOWFETEFRIZ S, ixodetis A THIENBILTND L ovatus ZF2ERY)
W FRBR AL L IS D Spiroplasma i %57, 2 DfE R 1FE 100%DOE K
C Spiroplasma DIGFE D HEGRINTZ,

[FLdlE5E]

INETX=WREATD Spiroplasma NEDIHIZEMN TIEHE  HERFSIL WD
WA T2, RILFRFTRICED . Spiroplasma % &FRIRA 95 I ovatus
WZBWTCL, SR CRERFEDE DLW TEBRIICGEAINZ, F/2. S. ixo-
detis \ZBW L, IRERDBLT XN TF < = ~IKENARTE LY DT LD RS T,

Hx O EDOWIRIZENT, ENO~F =M A 35 Spiroplasma DiEfn1H%
FARIZLZANFEAE DB FTINIIE E~F =FfEOMBANEL, BEARE L - THE
FFSI QWA I EWRER Sz, — T, [Fl—® Spiroplasma i&fs TN R D~ =
FEE THRESNDEFILHY  ZOERICHOWTIIRATH- 72, AELFRFFEICLY,
Spiroplasma DKFARFED FTREMEDN RINTZZED D, BRFUCEBIT HIEFHEAT =K L
FREA~D % N L7 b EHIRFTED,

Spiroplasma %, —EBOHE B IV THIFARHIE O EZ RO ZEEDN B
THRY, KGR RAE AR~ =28 T 5ZF ORREMENT 2D 721,

AbHEIE K K ] B GYE e A

/N7 B Studies on genetic diversity and transmission dynamics of Spiro-
plasmain ixodid ticks (% =\Z331F% Spiroplasma DIEEHIZARIELARTEENREIZBE
T HHZE)
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BEUII AR A RISA N T AT THD, ITH b RIT O a7 &B e L THhiv AV A
HAR IR BT DT T 74— L E U THERENN S H S CVVD, ZNVETIRFEEF L, b=
VRUTEN LI AV A B RGIEIZDONWT— B LI 5e a2t | F 04 B 72 BB
ZAtt FUZHE BRI TSI L CTE 7= (Sei. Signal. 2009, 2011; PNAS 2013; Nat. Com-
H- R mun. 2014, 2019, 2020; Sci. Rep. 2017 ; iScience 2019, 2020 ; JBC 2020)
RS

AWFFED BHIE, bV 7 I X< HBIERLTE ERNTOINa U RUTRED L7
BRI, T2 OBEOX L R E B U T Bz 7o EAERICBIL TSR0 iz
BDHZEIZHY, ZNETIT T CTEIPIT AV A B RGO HFZE & 0 Hh i a8 o FE S 2 5
D2 LIchD, T TR T, hMY 7T XA~ N EYSHIN ToW 1% GRA
TN —=Z U RTEROINa LRI T ~O IR BT DA L0 L OSHIRL A4 5197
fiENT A2 TN To T,
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N OHFFET — DX DS BTl 2 A7 1T RO 7T X< (TG L7/ ia N
WCBWT—HOEEINTLRUT B AREDIZEED ., R R BEAERANMTON
TWDER DML I LIRS T D (PLoS Biol. 2014), DA EF#R%E
A9 D702 ABFFETIXLL F D X7 FEBR A T2,

1) PE)IBFZe SR CHERIS N N 7T R~ 47 ) AOFIEE 7 (GRA 773 —) &2
0—= 7 U BT A7) — (FLAG 27 f+N) Z W LB iE (HeLa) (2385 735
AL, ZNDIBHIRN DI RUT IR REZ o Ye ik (Bt COX IV) 12 THLZE LT,
2) bit, 7T AIREMRLE MG (HEK293) ICb o 27 2o ar L, BEHILY
ra RUT 53 liaATV Sha RUT 5y 27 =A% 7y bk (BT FLAG) IZX0fiEfT L
77

3) EREDOEBRIZED ST RUT ~DFTEDR /RS GRA Z U3V E DL EFR Bk
(HEK293) Z#3 L7z, ZDOBIZIZZ 7 LT, Mye #7% =,

4) BISTUTo R B R BlR A T, S IR R ZBRA TV GRA U "7 EEF BAER
BRI IR R LT,

P IAFZE R RIS U2 3 17 fiE O GRA & s+ (FLAG #27°44) % HeLa #ll
REVZE AL, g Ye i iklzrn, BBL7-4% GRA X2 3 7Eg ORI R ERNT 21T -
720 TORER . GRAS K1 GRA25 IZB W TRIBEZRIha L RUT ~D S E D HER TE T2,

KIZ, GRAS }2 TN GRA25 DR BLFFAINAZNZ 1V HEK293 Ml ~N7 2 A7 =7
varl, ZO®BRICHIENOINa RT3l ZEITV), B35 -Iha s R Tl 4327 =&
s 7ayhE (B FLAG) [ZEOFENT LU=, ZOFER . GRA25 2B W TIHIER 2@ E
B CIFRUTH T HEL TSI EBBNI /57— T, GRA8 137 BLENE
FUTE LT <RSI Z L 7B F 9 D Z < S E HIZAFTEL T e, LA
EOFERNS, MY 7T X~D GRA25 135 ENIMa U R T @m0 E it R4 2808
RSN, ZZ T, GRA25 DFEMZRIMaL RUT RfERER AT 57012, ZDZ L8
7'E 12 Mye Z U R Z AR O 22 E 58 Btk A HEK293 Ml TRISZ LT, BisrL7e
LEFRBIIT, GRA25 ZFREBLIL TODLUAMIFHIREMa~DE BT A LTI,
RS o b — VR S KT Ao T2, RIS, 2O EFRBIME VT GRA25
AR EAER T 20 FMIRAN YRR T, EERTIEEL T, SELREREE W
TATW a2 HT Myce HUAZIRINL ., Protein G 74— ARG IZ CIHLou ik
M2 MR LT, T ORE R BHEOINa RUTHMES L RGN CWAZ N T aT
F— BEHTICE VBN o7, BIEIL, GRA25 Z KB LT/ R A ERLP T
0. S %ITFORBAFNTG 5D THHFREZED D T E Th D,

WFER R D
¥ k£

AR, FRICRL,
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EESRCig=

~ZU7 R AT, FEEE R ARG BR - A I B 2 R D = — VA Bl D B
B ThHD, RWFFETIL, ZO~FV T R B DOFRNBIZAT — 2 OB GE ] ARIR 231
DINERA NI XTI ELO AN =K LEHLNICTHIEE B, EHRAA T — LN
DA E - BMEL(FIB-SEM) 2 HL . AT LIFNAL~ZU 7 i O A VT 37 =
WRICAEIE RN 23k D, EH T2~ ZV 7 R HIE, HEEE OABEIT/ERIZ B L= wT
b ~Z07 i H Plasmodium cynomolgi(Pcy-GFP) LRIt L X AI~Z U7 il
Pberghei (Pb-mChe) k& F L, B8 AFHIIRZ V72 in vitro &Y SEBR RIZ LD FHEE
LIzt 7 TR FRFENT 21T,

FEL TV E 2 OB R B PE R TOERFEOITH A bEIT, Hiflaary
AIVABIEIZEN AU T A DI TN 2247572 (2022 4= 2 H), WFRIZREL T,
B2 EmR Y IZHAT 32 Pb-mChe DOFATIAT — 28 1T A 5EE
WAV T R TR D = IR STAEIERENT 358 T L, A %1%, B R o il oA v 77
AT 1E % [FAROFEAT TGN, I IS 1T D4V 1 1T D3 - HEFHFEAE DY
FRIRBESRATO T IE T D £7-. Pey-GFP &L BRI Th BT ez Hli@mnic
WFFEITHE 2 Pey-GFP &Y\~ X T NHAREY A MBS 32 LT L, 2D AR
0 A8 AN TH L ~Z U7 JE O FFNI R T — 2 BT D5 - RIREA O /ERL (in
vitro) N5E T L= BAE, 2SR HiX, FIB-SEM fEMTICHET: , NERA LT R THEE D
AT ZAT > CUND,
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1. "HE{ERAI<FYT7EHE Pb-mChe @ FIB-SEM fi##T

mCherry ZEE LR AI<ZU 7 Pb-mChe ¥z~ AT, @G 4
INTH T I WL JE G S MR AR B L, ARE A (SPZ) & KEIZGHZE K
7o B L7 SPZ 1%, £58 AT iE Huh7 ~Eest, BRI O HT-2 48 FEf
% (AR O I B AME 2 (253 AT HE D ICEEL, R — W — 8 LB s 2 H

T mCherry ¥ 7 T /VIDOIEHERDNIE | (@1 pb-mehe FAmOEI & B A2 15 5 Wk

DY EEAT T, D%, V7 /WILE R e e R
%Eﬁ?%fﬁ%mb\f%ﬁﬁb ﬁﬁjﬁgﬁ”ﬁfﬁ 7_ E—HF & AT AR & BF R RAuwT L, MW (SUUECEE (Rt 1% =SR2 55 p
IVELNT B OFE B A 155 T Tk
CLEM ik ( Correlative light and
electron microscopy) % M\ T FIB-
SEM T AT o7, 5017 EEH D
R 7 =200, JR B ONEA VT
THEIED 3D LANEITHEDY | HEFEREC

—
%fﬁ@ BB A LA FTO F kT — T w—
D —WEAERT B L kT el
[1X 1],
2. ®WHLYN~=FY 7 EH Pcy-GFP @ FIB-SEM f##T
Pb-mChe IEH%LC‘ PCy_GFP HE%T [E2] Pcy-GFP AFAZI(E5EHA - (RIRER) DERER
jjbi—yi/waizg%éﬁ\ f#boniz SPZ % GFPERY A7 > U PR (Pey-GFP) Bits BE&OIEHIFMI : in vitro
B AT ~ e s, SRS L —F >
—HOCEREE A VLT GFP v/ u
DB RN E DO EEITo T2, B
DFEEDG GFP O 7 F R R EL
SAETE AR DN TR BAVIZ R R (HEFE ) &
GFP O 7 F D /NS0 E d (IRIR
) e Ho k- 2], 3]
16, SO UL BT BT AT
#lz2 . CLEM #:% /= FIB-SEM ﬁﬁrﬁﬁfﬂf&%é
2FR
1. OFRAERY. JIAR., AHZE B8, /IR, PR B E T AR —. Zilifk
[ FIB-SEM fi#hr e~ 7V 7 Ji MNERA VA 2T REE ORI | 55 44 [8] B A
AT (FRE:2021 412 A)
2. OFRAERW . JIER., A HZE—E, /IMRZZ W, P h L AR —, Ktk E 1
BASEE 3D HEIEMREAT 2 =~ T U 7R DAV 274y Bl O A 1 45 5 [0 H
FERLF D A A4 (JAMSTEC -4 542:2021 4 11 A)
W XK 3. ORI INER., A HFE—/ IRZZM, TR HRE T A —, ZRETE T

BAMSEE = IR A& RN 2 N e~ T 7 SR N L AT R & OfiR B ) 2 80 (Al
HAR A RS R H ARSI S (B R - A F742:2021 # 10 A)

4, OFRAERW G, A HZE—ES, /IMRZZ W, Pl A —, KiitdE 1
PEISEE 3D MWEMEHTE o~ TV T R DA — U AN - k% 5y SR O fiF A | 55
90 [A] A AFERFEEEERE AL TA42:2021 4 4 H)

SH H5EEARLEEYFES EFEHFRERE (JAMSTEC:2021 4 11 A)
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B RE D BARBIEHTIF 22\ Lo CTENM I CH A — b7 7 ¥ — iR D FEAf 23 &

MZSNTET, il RACEBEAY THHRN Y 7T X2 ONThH, Shar RU T HERF
SOOI FN A — T 7 — OB B RIB I TWDH, LA 8 — A4
MEDIENINEL ZOFEMITIAY THD, AT TIX, HEEH DHBAFE L 7o SRR -
B SIWL 7V IEB L O B BAMEEHAIN A BE L MY 7 I X~ DA — 7 7=
Y — DO IE B L O ENEZ BT DR E IR E T 52 LRI EL . SHITHERL
THIRER T DR EEATY, TORFNFEDX | JRHIZBITDA — 7 7V — O REfR
HE BT,

IMC amm IMC MR

A 1 AU - BRI L ) i (QF- | e
FRL) 512 L > T/ U aY LIS E D — > ThhHHEAT 7 /
F Uk (PtdSer) D JHTEAMRFTL ., YL ) DR
Toxoplasma gondii ® RH ¥k &I 11 DK\ PLK #£
R CIEVNOHLZEEZHONZLIZ (K 1 O4anA
K)o, ABFZECIL, HEEERIL- T gondil % HLAKIKAE

HAOVITEY LTI A — T 7 —HERETO
PtdIns(3)P DOE&HSI AT DIFRENTEAT /2 ~T-, LN
O, FEREH DV IR R ML TRl I ik
B EEZ LA — 7 7T — AOTFEARIIIREIC CTERD T, S RIFSOICERIRE
BT HZEIENA— T 7Y —ATO PtdIns(3)P D RBEERFTTAHTEICLTWD,

E1. rFYTFSIT (RHE) RELBTFBFAT 7 F I Y OBE
Scale bar: 500 nm
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& IINEE OBMBTEEZONCTHIED, R E OFREZ M]3 570 12 ZH T
BHEBZ, EDTODFIEFRFITIE LU TE T2, 2O/ S, 20l - w3 HkrL >
T iEiE (QF-FRL: Quick Freezing & Freeze-fracture Labeling) |24~ CHEIEE %
Fr TR D2 EM A RE T A Z LA m LT, AP TlE, 2@ QF-FRL {EZ2 5
ZEIZED . T gondii \ITBWTIZUERIVIRE D D THLIHRAT7F U LEBI
(PtdSer) DIl o3 A 2 NI LIZ (K1) o T gondii 1233 T RH Bk LU PLK #RE
HiZ, PtdSer [THIAEME, inner membrane complex (IMCFEDAEDONEE, FAEELE
IZIFENHER TED, WTNOBEICB W THNED T RZOEEIXE LD TH-
720 LSRG, IMC OWETIE, PtdSer iﬂ% IRETHLOD, NEEIZITAFEE
L7aho7z, RH #E PLK BEZ L7256 WM OBRIZB W L NEICRETS
PtdSer DEEIZEITRONRDSTb DD, %%’C X RH #%D 57 PLK #EEDH A

EWHEDTH-7-, RH #i& PLK #ED1E Flla ~DE Y% b ~7- 4. RH D
jib)ml/\ ERREZIILTCND, ZDOZEND, T, gondii DAAKIED PtdSer DR HL &)
FDREGI N QDI EDVRIBES T, 512, T, gondii Tlix PtdSer 73 IMC fi&
DI TIINEEIAFIEL RN ZEM D, IMC

Ptdins(3)P HETET BN 7 )L

DONPELIMEEDORIIZ PtdSer OILE A1)
FATHNDOFREDRFAET HIEARIEI
7

FLARWETIEL, BHEERBRLE T
gondii DFIBANIZEITD PI(3)P DSy
fiz a2 EITB L2 (X 2), Lo
L7235, BLERIR BEH DV T E M AL IZ LY
F—hT 7 —iFE LTI T gondii |2
BWTH ., BEEH AT RS ST
BIESNTAR ZEEEEE LA — T 7
2V — LD HITIMEICBIEE T HZ LI T
7pinolo, S%ITA— T 7Y —HE 1T
FMERFIEATO, AT 73— LR
DBIEETEDHIH)TELTEY, FRFIC
PL(3)P DI 5345 DFENTAAT,

2. bRV TS ITREOMEIATO Ptdins(3)P DEE (BREER)

/NPT [ 6, 8 EEER T B4 ERE BRI —, e EBREE v iceh
MYy 7T X< RIS BT DR AT 7 F LU ORHIRLE. 45 95 [l H
ARAAL RS, 4R, 2022 411 H 9 A (T7E).
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Mz RERENIC B 5%, Bt 1 DA B OBGEG~ 7 A0 DRI L7z R CrEiE A
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FARA~F RSB AT T DB B O BB IAEN TOD IR ML Ry 70 B | 25215 C
WHZENETHND, 5% ITHRGTHFHROHEZCL TRV Ry 7 &8 50
SR BB b LU 5~ U ZADEIREATE 03 72 8L T K0 AR R
DR 2L —a W ZBIE T2 T ETh D,

FrRo s HRL

91




IR & ERF R Rttt & — LRI EREF

202245 H 12 H

BIRNTE = 2021-#:[7-6
. L JR RS —
PASRvA Yu ASRvA S |
HFFEER Y TG0 E I A P oAy St [ 0 % 2 HigE 2ln]
WFERRE4, W =) F BT/ I T ANLDT AN T~ = DIRFE AL B AE T B
(;‘W;‘Z TR 555 T
e o
R JE VR e IR B R 52 - 0%
AR E
e p | WEEERERR C y—
ol 202144 H1H ~ 202243 H 31 H
X =L TED A AE BRI S 8D O - W IZHY . kIS {LEY
WCEFEFNDREDERP~F BN SN, SO DEBLAR A~DIRE L, K
MCEEIN A AT AHEELE ChHD, ~F =AGFEBETHAIR MIZBITA81ZI0D
- R Hf%i‘éé CHREL FOFMRHOFIEICIIZ 2 F U NS5 L TWARIREEREZ 2 5
- FefFE DI T OEAB OB EI 5 FLLT, ST 2 FATEHL, 4
/JA’*”7:)7“/ BIn T /oI Z AL D F = DR EI RIET B OWT, IRFA
DAT =T LITRRELT, FT2, S AV IREEZRIETHZEICL ST $iA A IR ED
BRE L IMTERE DOFR A BR A A SO LT,
(B BB ~& =1 LA RYYE & HIE 95720 121%. 7@“0)%{21?4‘}&%%%5_5&%?6’}:
MARERTHD, UL, vF =IBFEEITRBITS FER 72 EOHER LSy 1 DA BlEh e
SWCHEARIZ GRS, F2CAZECIE, WS FER (FERDWG T /v /4 r7/
L7 BIRIZOWT, 4848 H O FR(Day 1, Day 5, Day 10, Day 15, Day 20)iZ
GENDAA L IEFEDEEEL(FER2) X 7 E D JRAER T _RD LI L~ T BRI
e | PIATEOBEEILNICT S L% A HLLL,
o b E krle k] FER2E (T /v o2 T L= 7 BT F~ X =DIEEIMRIZHOUWT, Scale I

DFEIENEILET o7z, B LEMIC L > TEP Lo~ X =D R F IO
T, DAPI ZHWTEAZ L%, OB CRIZZ A TT> T, M EDART —V%
FELTZ, o, /o7 Z T NZLs TR RBIC RIFE TR BIZ O THBLE LT, EbiT
Quantichrome™ iron assay kit W\ T, RESFARLTE KRB HE D /7271
7= E R (Day 1. Day 5. Day 10, Day 15, Day 2025 £i15 _AfigkA 42725 TNT
SAlERA A DY AR E L=

92



FER] FERZ2BIE T /v /X T BRI WTH, BEMIZEIT S FER2 & AEORHIMN
Blaisiv, RRBELOMIC, BB ECRTEOEWIIRO LR o7, mifEEHIZ. 1 H
H225 20 H H £ CO2R08 B IZB W TIRHIZOFMIZE NIZ FER2 & AE O L8
22X, 20 H Bz W T, oLz ao e s glests gz, $7-, MEREO#IE R
FORT =D HEAT TG R *HBEEE FER2GE /v 07 BEOH T, IREBE

AT —T DEIEIZHALORIENTRO LI o7z, EHIT, 2 TORIE HIZBW T,
FER2 Bin 1 /v X0 UTERIZE £ Mgk AA L 7 b NS =k A A DRI
HERETIBOON -T2,

[£%2] RNA T¥EEZAWC, 74N F~F =0 FER2 &in+t /v 750 &11-7-4
HThHo>Th, MY =T FEL T FER2 B BN, BERIIBITTHIENEZS
iz, 72, 10 H B LIRIZRW T, IALEREE FER2E G/ v 72 7 BEOMIZ FER2
EAEORBAEBIORDEICETRON 2 oT2, ZORERND, FER2ELTD /7
2 AL MHRD FER2 B RT DR BU L KT IRV ATREMEDN B 2 bivd, IRE
OB BLORT =V AT oI G R, ALER L FER2 Bin1 /v /X7 RED
FIZ, IRIBRESC AT — Y OEIGITIEWITRD BT, FERICOVWTHETFRO LR
Dot UL EOFE R LY RNA FiiiEa - FER2WEIG T D /v 727 0% MRk A =
DRI KOOI A FLE 35708, IS AT B L KT SN LD RIS LD,

WFERER D

5&

*

[F&%E (F)]
B, 7 X T SRR A B BT U F L DI EIBIE, 4 91 [] F A A th
£ WIRBIERE, 2022 4E 5 H (kifFE)

93




NRCPD-OUAVM Joint Research Report

Date: June 2, 2022
Project no: 2021-joint-7

1. Principal investigator
Name: Morakot KAEWTHAMASORN
Position: Associate professor

Affiliation: Faculty of Veterinary Science, Chulalongkorn University

2. Project title:

Pathogenicity of the buffalo malaria parasites

3. Collaborating research group members at NRCPD
Name: Masahito Asada

Position: Associate Professor

4. Research period (in mm/dd/yyyy, and total number of years)
April 1, 2021-March 31, 2022 (1-year continuing project)

5. Purposes and objectives
This study aimed to study on pathogenicity of Plasmodium bubalis infection in buffalo calves and its

vector.

6. Outline of research process

We carried out several surveys in Thailand i) from Asian water buffaloes in smallholder farms in
Nakhon Ratchasima in December 2019 (n = 22); ii) from Murrah dairy buffaloes in Chachoengsao in
June 2020 (n = 45); iii) in November 2021 (n = 45) and iv) from Asian water buffaloes in smallholder
farms in Nan in December 2020 (n = 65). All blood samples (n=177) were collected from the jugular
vein of buffaloes and kept in ACD tubes. DNA samples from buffalo blood underwent nested PCR
screening for Plasmodium using primers DW2 and DW4 targeting cytochrome b (cytb) gene as the
outer primers and NCYBINF and NCYBINR for the inner primers. Subsequently, Plasmodium-positive
samples were further confirmed using primer sets targeting the cytochrome c oxidase subunit 1 (cox1)
and 18S ribosomal RNA (18S) genes.

Naturally infected buffalo, which has already been confirmed by microscopic examination and mo-
lecular diagnostic, was followed up for 14 consecutive days. Afterward, the infected buffalo was moni-
tored weekly until day 56. During the observation period, the following data were collected: body tem-
perature, clinical signs, anemia, and appetite. Every day for 14 consecutive days, one ml of blood

samples was drawn from the jugular vein and kept in a tube containing ACD solution (two infected
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buffaloes). Blood samples from infected buffaloes were examined by nested PCR and qPCR for each
day. Parasite burden was measured by real-time quantitative PCR. Real-time quantitative PCR
(QPCR) was performed using PbubCox1-F32 and PbubCox1-4B3 primers. Parasitemia levels
were counted from thin blood smears under a microscope.

A total of 1,652 female mosquitoes were collected from two sampling sites Chachoengsao (n =
1,571) and Ratchaburi (n = 81) (Table 5). Anopheline mosquitoes and non-Anopheline mosquitoes
were screened for the presence of malaria parasites. Adult female mosquitoes were grouped based
on their morphology. A total of 268 female mosquitoes (214 Anopheles spp., 24 Culex spp., 24 Aedes
spp., and 6 Mansonia spp.) were examined. Among 214 Anopheles spp., 133 were collected from a
buffalo farm where concurrently water buffalo samples were shown to be P. bubalis positive). Anophe-
line mosquitoes were carefully dissected within three days after collection to obtain the salivary glands
of each mosquito. Mosquito pools were made (head and thorax including dissected salivary glands)
following morphological identification and were subsequently confirmed by molecular identification.
Each pool was made up of one to three mosquitoes from the same groups depending on sample avail-
ability. DNA samples extracted from mosquitoes were subjected to PCR screening for P. bubalis based
on cytb, cox1, and 18S rRNA genes. Plasmodium’s-positive samples that underwent PCR confirmation
were subsequently subjected to sequencing. Anopheline mosquito species were conducted by se-
quencing the PCR products targeting cox1, cytochrome ¢ oxidase subunit 2 (cox2), and internal tran-

scribed spacer 2 (ITS2) markers.

7. Outline of research achievements

7.1 Detection of malaria parasite in blood samples

A total of 177 buffalo blood samples were collected and underwent screening for P. bubalis infection.
We found that 2 out of 45 buffaloes in Chachoengsao collected in 2020 (THBuff20_37 and
THBuff20_39) tested positive for the malaria parasite from day 1 after observation until day 49, being
undetected. Parasite burden was measured by real-time quantitative PCR. Parasite burden in both
buffaloes was detected as low as 15 x 10* copies per microliter of blood sample until day 28, as shown
in Figure 1. Co-infection was detected in both infected buffaloes. Theileria sp. and Anaplasma sp. were
detected in THBuff20_37, while THBuff20_39 was co-infected with Theileria sp only. All co-infection
were tested by PCR using published primers PanPiroF1 and PanPiroR1 for piroplasma infection and
EhrliAnaplas16SR5U-EhrliAnaplas16SR3U/ EhrliAnaplas16FWD-EhrliAnaplas16REV for Anaplasma
infection. We recorded that the buffalo which were infected by P. bubalis had no symptoms. Body
temperature in both infected buffaloes showed no significant deviation from normal ranges during the
observation period (Figure 2). During the infection, the trophozoite stage was predominated. Evaluation
of parasitemia levels Giemsa-stained blood smears were recorded as low parasitemia (<0.01-0.09%)

for 14 consecutive days.
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Figure 1. Malaria parasite’s copy number measured by qPCR in buffalo during the ob-
servation period (a) THBuff20_37, (b) THBuff20_39
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Figure 2. Body temperature malaria-infected buffaloes during observation period (a)
THBuff20_37, (b) THBuff20_39. Blue and orange lines indicate the observed tempera-
ture in the morning and evening, respectively.

7.2 Morphological identification of mosquitoes’ samples

Among collected mosquitoes, anopheline mosquitoes accounted for 13.01%, 70.94% for Culex spp.,
12.41% for Aedes spp., 0.36% for Mansonia spp., and 3.27% were unidentifiable due to body part’s
destruction. Among 214 identified anopheline mosquitoes, nine different Anopheles spp. were identi-
fied belonging to Barbirostris, Hyrcanus, Funestus, Ludlowae, and Jamesii groups. An. peditaeniatus,
which is a member of the Hyrcanus group, was predominant in the buffalo farm in Chachoengsao,
while An. aconitus was the most common mosquito on the Ratchaburi buffalo farm, as depicted in

Figure 3.
Mansonia spp. m " Unidentified mosquito 40 LT
(0.36%) (3.27%) = 35 I
‘f::;i’p- —— u Anopheles spp. o
{12.41%) (13.01%) 2 e
320 T
2 15 Ludlowe
T 10 Sy —
g s =
§: = == -
* & & B © & o & &
PN A A S A
K e'sb ¢ o o L # w s“'\*é
® Culex spp. W ¥ © 8 p"q
(70.94%)
Species

Figure 3. Chartillustrating the number of mosquitoes, according to morphological iden-
tification. (a) Percentages of each genus collected in this study as shown above. (b)
Anopheles mosquitoes collected from buffalo farms based on group and species.
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7.3 Molecular identification of anopheline mosquitoes

Among collected anopheline mosquitoes, 128 (59.81%) were selected for DNA extraction, which
was made up of 102 pools per species depending on the availability of mosquitoes (1-3 individuals per
pool). The number of each pool was subjected for sequencing and the results as follows: An.
wejchoochotei/An. campestris (n = 35, 23 pools), An. peditaeniatus (n = 80, 46 pools), An. vagus (n =
14, 7 pools), An. varuna (n = 1, 1 pool), An. pseudojamesi (n = 2, 1 pool), An. saeungae (n = 3, 3 pools),

An. pursati (n = 12, 12 pool), and An. aconitus (n = 66, 8 pools) An. sinensis (n = 1, 1 pool) (Table 1).

Table 1. Summary of P. bubalis’s PCR screening results of anopheline mosquitoes

collected from the buffalo farm

No. of positive No. of pools se-
No. pools quenced for mosquito
Sampling No.
Group of genes and
sites collected 18S
pools cytb coxl determined species
rRNA
name
Chachoengsao Barbirostris 35 23 2 2 2 17 (An. wejchoochotei
or An. campestris)
Hyrcanus 80 46 1 1 1 15 (An. peditaeniatus),
1 1 0 0 0 1 (An. sinensis)
Funestus 1 1 0 0 0 1 (An. varuna)
Ludlowae 14 7 0 0 0 6 (An. vagus)
Jamesii 2 1 0 0 0 1 (An. pseudojamesi)
Ratchaburi Barbirostris 3 3 0 0 0 1 (An. saeungae)
Hyrcanus 12 12 0 0 0 5 (An. pursati)
Funestus 66 8 0 0 0 8 (An. aconitus)
Total 214 102 3 3 3 55

7.4 Molecular detection of P. bubalis in mosquito samples

Out of 79 pools of anopheline mosquitoes originating from Chachoengsao, three pools were
PCR positive for Plasmodium. These samples were An. wejchoochotei/An. campestris (IDs
THMosqBuff20_P6_3, THMosqBuff20_P8_2), and An. peditaeniatus (ID THMosqBuff20_P20_3)
(Table 6). The MIR (%) was calculated at 5.7 (0.015-0.186) in An. wejchoochotei/An. campestris
and 1.9 (0.003-0.101) in An. peditaeniatus (Table 2). None of the 54 non-anopheline mosquitoes

from the buffalo farm were PCR positive for Plasmodium.
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Table 2. Minimum infection rates of Plasmodium bubalis from collected mosquitoes

Species Total no. Pool size No. tested No. MIR (%)
mosquitoes (range) positive  (95%, Cl)
pools
An. campestrisor 35 1-3 35 2 5.7(0.015-0.186)

wejchoochotei

An. peditaeniatus 80 1-3 52 1 1.9(0.003-0.101)

8. Publication of research achievements

Nugraheni YR, Arnuphapprasert A, Nguyen TT, Narapakdeesakul D, Nguyen HLA, Poofery
J, Kaneko O, Asada M and Kaewthamasorn M 2022. Myzorhynchus series of Anopheles
mosquitoes as potential vectors of Plasmodium bubalis in Thailand. Sci Rep. 12(1): 5747.
https://doi.org/10.1038/s41598-022-09686-9
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T IVRE#EE S Target of rapamycin (TOR) fREEIC L~ TINFE X >V ERHIBEIATHS
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BRI DAI)—= Tl REVTFIURED Sy TR ORI 2 B 7.

99




IYaBmTVZ =Ins 7 A DNA 24 L., illmina £1:® NovaSeq 6000 System %
HAWizva—R—Ry—ro o7 (V=R E:150 bp. st/ BDIEE :81.24 X) #F L
7o O —RIBIREE DY —REZFREL, 7V—2U—F (U—F%1:102,279,784)
EERLTZ, 22— U —R&ET7 R 7O AL, 8895 DL T 47 R4 LT-
(N50:99.85 kb) ,

Iz, Oxford Nanopore Technologies > MinION %\ /= 7' —RK —4
VT ERER LT, ORI BIREE OV —FEREL, ZU—2U—F (U—F
%:6,501,331) Z/ERk L7= (N50:2.538 kb, #tAB0IEE :115.44 X)),

ZL T BFonfzva—hN—Rear 7V =R T —2% AWz AT VR T TY
& FhELT-,

72k, WRSEREE | R E B L O FEIF L H B I, T T B0 A— L
TR D W THEE T A ANy ar L, BB O CHFFEEH 2 2T LI,

ATV RT B TVNCINIYah TV =DRT TN ) BERE LT, TDarT 47
. N50 BLOV /AR, T2 264, 1.359 Mb 5L 179.6 Mb Th-7-, F7-,
BUSCO i (i &) OEE 17—y iX 94.4% Th-o7-, ZIHAEIE, 3 TIi2ik
ITLTT VL N ED LN TETHEED 7 7 AV A H 7 ) 2 = ( Neoseiulus cu-
cumeris) A XL T L EZV ATV HZ = (Galendromus occidentalis) DRZ 7 W7 J D
T EA%E TH Tz,

BRI, IR FEOBE T Va2 AW, B FHIROHELZHED TWD, 5%IF 2
DT ) IERE L LTNT AV T M= B LT 0T 4 — MMt 2 32 L F5 i
TOR RS Vg B ACRICE SZ2 Y T IERICE T D0 F~— I —%BEL T, &
LT, ZD5gf~—H—% WIS Z T R By DA — =0 7% E i3 %, I
TERAARR T HRAE R DR E SR, TN EE AL N TEIRIO BFICHEA Ivah
TV =D ENITR R EAFERT O ~LEBL T,

MR F D
¥ %

W HER, N.A. Ghazy, $aAMAs, 2, BB, HEE M) BL AT, ZR6KHR,
FHIEBIE, $5AKSH (2022) Y ah T VE =D ) WG LRSI R G 7 ) DI A F]
ML KRB~ REE. 5 66 Bl H AISHEMW E b Re, 714 B, 2022
3 A 20~22 H (Q8H)
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EEDRYEd=;

— NN TR B OfE R R L E O, NS 2R BE A ZXY B, bovis 3R
ARMERIZEME T 2280 MBI TRY (FME) . ZDOFHMEICHONTIR A BIERL TV D,
T TARMFE TR, AT R RO ERRMEEZHE T 500 F A=A LD —hix b
NZT D HT, Fx DEFIARLIZE MR ILERBIY B, bovis DT ) I NF L A7)
NN ZA1TH, —F7 . B, microti 1%, \F > WEAE FLT 508, [T~
WML A 5, 22T, ENCB T DRGSR M Z HLE 550 1 A =X LO R
IR R IRZ1TH) ECEETHHMN., ENRIMERE V- in vitro F588 20372028035
T2l T D, 22T, eNRILEREIY B, bovis EH LR D J715% VT, EMRIMLER
Bift. B. microti DVEHEZR 5,

WEEBE D JR Ui 9E 2 2 — L RIMFZEIZ 3\ CL 4 BROIRSZ L 7= MRIMERBI(E B
bovis DEAFHIRIN L, Z DT ) LFENTEAT 7203, 4 RICHE T 28 5L N2 d 700
ST, FORE, EERITOERRYT ) 2% B HRIC LT re-sequencing TlE72< ., BEZ1 T2Bo £
7 ) BB BRI IR 2AT o 1o 2l D | MEE 2L Z R CERD ST AIREMER B 25
NI=T=6 . AFFE T, BIREBIEARD de novo 77 ) MENT AT o T2, BT, 55254k
DEMEIZBI BT 2 rTReMEZ 5 2 . 4 BROBIMERRE  BIEk, BION Bitkar/n— b3 5%
BRICAEDAZ IR 3 #E[HC RNA-seq f#HTHAT o7,

eNRIMEREIE. B, microti DYEHIC-OWTIX, SCID U ADFRIMEKAZENRIMERIZ
E#a 7= SCID-HuRBC ~ VA% VERIL | B. microti #¥:FE 7=, B. microti ¥Fi1% . Jit
HUEGLRD EH L2 ZA T, MR ARZERL | MEE PRI T, B MR IER
DREG AR LT,
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WFERCF D
B =

RNAseq Ot ., 4 3781 &1, 93 BA&F72° 8 fifLh O IER p fEAY 0.05
PUF 7= 3 B kA R Uz, [RIEEIZ, 693 Bin 73 2 UL LR v E R LT,
ZO55, BMEICB G5 A MO HHBR LT, FRiOBEE T2 L7z (Table
1), FFlZ. SmORF, L, merozoite surface antigen 2a2 23K IZ R 535 Tt
DEWNEE 2 HD,

IMZ T, B. bovislZiT 10 BEILL EOREE @A £ s 7 £ L T multi-transmem-
brane (mtm) type A (16 {5 1) BLU, mtm type B (10 Efs 1) BNEHSHILTND
23, type A DHH 3 BT, type B ®H6 9 Min 11 2 [ELL LORBELEZRLT-
(Table 2), mtm (FRBEREFEDILEVONIEZ N LB 5L WD EZZHILTE
V. blasticidin il %5#%>t%ﬁ%hfwéq%%x_h%#@tkﬁm%m®®
{RIZBE 5T B A REMED 0B 2 s,

VESA #Ef& 112 b‘“( %, RS ) A (T2Bo) 25 BB SI & L 7= 5 BLAEAT T
BBOV_IV005660 (vesl-alpha). BBOV_IV002830 (vesl-beta) D3I HH 23585
A7=23 (Table 1), VESA fEIII S E CHELZ DR ATHEINTERY, AZUES ) A
(T2Bo) & FRELHNZ VA Z LX) Tldievy, Z22C, 4 HOBHEEDY B 1 o
(6H #) % de novo sequencing L. 2T RNA-seq fifti&1T-7-LZ5, chr2:2578
Kb {818 T vesl-alpha. 33X, vesl-beta 235 TEIFEHL TWAIEANHBAL =28, #H
BRI U CORBLLICBAE 2B WITERD bR~ 72 (Figure 1),

Lt FRMEMER AR BT A R OEHEITHZE T, BIMkIcBE b
BAGFORFEEED T2V D BN EMRIMER THIE CTERWEH 2N, 1) R AIZHDHD
2>, 2) JRIMERN TOBERUZHDDD, Tk, 3) egress FERD)E D THER T 52
LT, KGR AR T OB SN RS2 LB DD,

ERRILERBIE B. microti OAEHICOWTIL, SCID ~7 AD g4 H# b bk i
BRAfR H CHEFL . ~ U ARMERD KFZ e MRIMERICERLL 7~ SCID-HuRBC ~ 7 A%
YERILU 77, [RIRRC B, microti B~ 2% B L, ~UAMSEE Mm% . N-=hz/-N-=F
NWIRFEINEU)2 mM 174E FC 8 BFE &L, BRAFE L -, BRAFELIZF AR
N2 NEU RAUEF R 2Z 24 2 8500 SCID-HuRBC ~7 AIZHEfEL | [EYeR AT
=HV T U e, YL HRIE NEU QLB R i EE S NEU AR BLR It~ C
HERE L., EBRBALA 11 H BT RN+ 05N -7 LA TR B IR AZ E R
L. v U AGRIMERIT K DRI A CHEL F LT, T5&, FRIMEKD K03~ Z5R
MERIZR S TEY, BNRIMERIZEZEL TOD R R i%ﬁéﬂﬁ‘ ENRIMERBIME B, mi-
croti DVEHICIZELR o7, RIS NEU LB A R O 7R i BRI GR2h 2 1]
BRI, ENRIMLERBIAE. B, microti DYEHIZIE, SCID-HuRBC ~ 7 A~D
BMOERMRIMEE 5550 BROGMEORECAULETHLES X BT,
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Table 1

gene ID

baseMean Log2 FC padj

annotation

BBOV_IV005660
BBOV_IV003790
BBOV_I11000050
BBOV_I1V002830
BBOV_IV003840
BBOV_111006480
BBOV_I11006230
BBOV_I11006220
BBOV_I11006330
BBOV_VI000020
BBOV_1005060

BBOV_1003000

2491.1
17.1
44115
1031.4
9.7

8.6

8.5

1.1
595
88.3
242
119.1

7.0
6.3
6.1
5.6
55
5.3
5.3
-4.8
4.2
3.9
3.7
3.7

3.3E-288 variant erythrocyte surface antigen-1, alpha subunit
3.26E-08 ATP binding family protein
NA SmORF
0.003809 variant erythrocyte surface antigen-1, beta subunit
5.88E-06 ATP binding family protein, putative
3.35E-05 Spherical Body Protein 2 truncated copy 8
2.09E-05 uracil-DNA glycosylase family protein
0.103083 RNA recognition motif domaining containing protein
5.27E-16 YT521-B-like family protein
1.02E-10 cytochrome c oxidase subunit Il
2.24E-06 ubiquitin conjugating enzyme, putative

7.61E-25 merozoite surface antigen-2a2

additional ves and SmORF, mtm, and hypothesis protein have been omitted

Table 2

gene ID

baseMean Log?2 FC padj

annotation

BBOV_IV012100
BBOV_IV012090
BBOV_IV000100
BBOV_11000070
BBOV_11007760
BBOV_I1007770
BBOV_1001380
BBOV_IV000110
BBOV_111011920
BBOV_I11000060
BBOV_1001310
BBOV_[1000020
BBOV_11007800
BBOV_11007840
BBOV_I11001210
BBOV_I11001290
BBOV_111002360
BBOV_111011980
BBOV_IV000210
BBOV_IV000340
BBOV_IV012120
BBOV_11004200
BBOV_IV005630
BBOV_1001200
BBOV_I11000010
BBOV_I1V000020

8.9

0.9
84.7
59.5
44.1
356.4
0.1
520.1
1973.0
10087.1
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
52.8
0.2
140.7
232.9
3875.3
123.3

-7.1
-4.6
3.6
3.0
2.5
1.9
-1.7
1.7
1.7
-0.5
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
5.0
-3.2
2.3
2.1
-14
0.2

3.568E-08 mtmB
0.137791 mtmB
1.75E-20 mtmB
1.84E-13 mtmB
0.000433 mtmB
1.22E-22 mtmB
0.672433 mtmB
8.19E-16 mtmB
0.020318 mtmB
3.49E-07 mtmB
NA mtmA

NA mtmA

NA mtmA

NA mtmA

NA mtmA

NA mtmA

NA mtmA

NA mtmA

NA mtmA

NA mtmA

NA mtmA
0.4222 mtmA
NA mtmA
0.009274 mtmA
NA mtmA
0.896661 mtmA
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1. Ishizaki T., Bushell E. An effective CRISPR/Cas9 system using short length
homology repair template for genetic modification of Plasmodium bergher. Bi-
oMalPar XVIII Heidelberg, Germany, May 2022
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1. Ishizaki T., Hernandez S., Paoletta M.S., Sanderson T., Bushell E.S.C.
CRISPR/Cas9 and genetic screens in malaria parasites: small genomes, big im-
pact. Biochemical Society transactions. 2022 (in press).
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Sanjay Kumar Principal Scientist
GV E =)L ICAR-National Research Centre on Equines
Rajender Kumar | Principal Scientist
e HE
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Theileria equi t Babesia caballi DJEYIZL-> CH|EHIENDEL 07T X<IHIT
i S R CRA LB E 72> TND, 22T, ORI A B Tl I B C& 5 b
T BB Y T IR RIS AT N RIS T D, AL AT MEBIFTEE, KO
[E| PR B R O YL S O R 38 OB IR Bl C O IR DS FTREE 72D,
Bre77X< (EP) X, K. e, o~vu~ I\REDy~BE#WA Theileria
equi & Babesia caballi D& L > THIEEISND~F =N EEBTHD, £D
EP (3T AT TR R EREIZZ RKARFE I E L KIEL TW0D, FrIT, gL
RGERRIED | 2B T — L7V~ X = DGR E 72 D2 LD IR B B E O R &L
W E | o TWD, AUROBETHL AT I EOZFE B DRI TIIEE~ 22~ =AM R

RIZEDEGENHOILTCNDN, T equi & B. caballi |\ KDY FEREIFAV T BTl
KIFHDOEETH-T, 22T, AT BEFE UV e A E 1T, T equi & B. ca-
balli Z T D5 T2 WiEE O Ol YYE A2 L L7,
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AVZ2770 Mannar #1[X (n =100) & Kilinochchi #1[X (n = 11) ®w 3G 111 A0S
MY 7 NVERE LT, £ MR 7 b IMR S AR AR Z R PSSR A%
1To7=, WITIHED B DNA ZEE L, FRFRA) PCR 2 HWT T equi BLWY B.
caballi JEYL DAY — =2 T LWk T o7, TORER. 64 FH(57.7%) BL* 95 §4
(85.6%) DE/AND | ZNZE NSRS LN PCR MAEICEY T equi \ZMEZERL
72 —H T B. caballi I ZT X TOIKTIEMETH-T2, F72 T equi ® 18S rRNA A%
DRI, C & D D 2 DORLRLEURFRIBR SN, ZNHDMERIE, AVZ
CHETHA L THNDEAD T equi 1285 EP O =XV 7 OEFEMEZIHLIT 5
DElpoTz,

Believe Ahedor, Hemal Kothalawala, Ratnam Kanagaratnam, Singarayar
Caniciyas Vimalakumar, Davaajav Otgonsuren, Bumduuren Tuvshintulga,
Enkhbaatar Batmagnai, Seekkuge Susil Priyantha Silva, Thillaiampalam Siva-
kumar, Naoaki Yokoyama: First detection of Theileria equiin free-roaming don-
keys (Equus africanus asinus) in Sri Lanka. Infection, Genetics and Evolution.
2022 Feb 9; 99: 105244. PMID: 35149223.
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NRCPD-OUAVM Joint Research Report

Date: May 23, 2022
Project no: 2021-joint-18

1. Principal investigator
Name: RNDr. Daniel Sojka, Ph.D.
Position: Research Scientist — Laboratory of Molecular Biology of Ticks (previously Laboratory of
Vector Immunology)
Affiliation: Institute of Parasitology, Biology Centre CAS, Brani$ovska 1160/31, 370 05 Ceské

Budéjovice, Czech Republic, Europe

2. Project title:
The development of a DiCre recombinase-expressing strain of Babesia for the creation of condi-

tional gene knockouts.

3. Collaborating research group members at NRCPD
Name: Prof. Shin-Ichiro Kawazu and Dr. Masahito Asada

Position:

4. Research period (in mm/dd/yyyy, and total number of years)
01/04/2021 -31/03/2022

1 year

5. Purposes and objectives

The major objective of this project is the development of novel functional genomic tools for tick-borne
Babesia parasites, namely the creation of a stable transgenic DiCre recombinase-expressing strain(s)
of Babesia. DiCre conditional recombinase system enables functional analysis of indispensable para-
site genes where conventional non-inducible knock-out systems cannot be used. This technique has
been previously applied to Apicomplexa model species Toxoplasma gondii and P. falciparum but Babe-
sia recombinase-expressing strain has not yet been introduced.

The individual objectives of this project include (i) the design and cloning of Babesia plasmid con-
structs allowing for the integration of both Cre subunits into the same genomic locus of selected Babe-
sia species, (ii) generation of “parental” DiCre parasite line(s) incl. optimization of transfection strategy
for Babesia, (iii) implementation of the loxP sites into the parasite via the both episomal and intra-
genomic approaches to verify recombinase activity, and (iv) performance of conditional knock-out(s)

of selected Babesia target genes.
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6. Outline of research process

no progress (no visit) due to COVID-19 related restrictions in 2021

7. Outline of research achievements

no progress (no visit) due to COVID-19 related restrictions in 2021

8. Publication of research achievements

no progress (no visit) due to COVID-19 related restrictions in 2021
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LIRS Mymensingh, and Babesia sp. Hue-1 from cattle in Vietnam
(507372) e e
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Kb I e Hue University of Agriculture and Forestry
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Associate Professor
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74 F vvF v | Hue University of Agriculture and Forestry
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R SR T IR TR TR AEDNRBO LIV, NN AEIZIZZEDOREE R ThD 4 Fl
$DH/3_L 7 (Babesia bovis, B. bigemina, Babesia sp. Mymensingh, and Babe-
A s sia sp. Hue-1) D33 ABNEZ2 > TS, ZZTAMIZETIZ, TNH4 3T D
T AR B R A BN T A A B INE LT, A BEEEEMRSBL CX LT, A
N TIROZW B8R, KO TRICBE T BB 0 22 R RE D A 73
FEERNINE T D ENEREES NS,
SR TI s TH RSB AN TR, BEEIC S RAREF RS 5
ZCND, FAARUT IR G2 EDEDNDIE ENDL BRI TEBY, 225
WFIEEsm o VX 2| THRIBRE T D ATREMES GRS IV TS, D720, 4721 T 4B LIS D
*;;’*; FEEICBITBE AN T ORI BT BURERDD, 22T, TLD L EDTI X %%

LT, BN OENLE EICHRIBSNIZBIR FAICEER 3 MOF AR T
(Babesia bovis, B. bigemina, }35 0 Babesia sp. Mymensingh) D&Y% (2D TE
FIMAEIToT,
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WFERCF D
B =

EUANERND 6 BOT X E 305 BEHERIL 71K DNA 7 W2 o0, i
AR PCR EAHW TR — = Tl Z T oo, EDOFER, B FNVEDTIH
I AELE 3 T R CTOF N TR L WALV LT, B. bovis, B. bi-
gemina, BJX O\ Babesia sp. Mymensingh O KGRI Z N1 32.1%. 21.6%.
24.3% THY, BRI RN D 52.5% 13 /D7p<Et 1 FOF /SR TITEGEL TH 5
REMBAGIN o7z, BT VETIRIBE LT 77 Bz 3G L Tlh, &2
FHET DX =TT VIO FHET D, TNHOWE TN, LT 77 DM T~ H =%5
LTS T DARFEDEZ > TOA ATREMED RIS LIz, LTZ3-> T, BEIVEICE
FHE AR TIRORGRERIE 21T, G2 X2 BT DN T YOt o e b DB
DD,

WFFERR D
& XK

Davaajav Otgonsuren, Thillaiampalam Sivakumar, Tovuu Amgalanbaatar,
Batsaikhan Enkhtaivan, Sandagdorj Narantsatsral, Batdorj Davaasuren, My-
agmar Zoljargal, Dalantai Munkhgerel, Batbold Davkharbayar, Enkhbaatar
Batmagnai, Bumduuren Tuvshintulga, Believe Ahedor, Punsantsogvoo Myag-
marsuren, Banzragch Battur, Badgar Battsetseg, Naoaki Yokoyama: Molecular
survey of bovine Babesia species in Bactrian camels (Camelus bactrianus) in
Mongolia. Ticks and Tick-borne Diseases. 2022 Jan; 13(1): 101871. PMID:
34814064.
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T4V ENOFEIZBWTC, Trypanosoma evansi JEHIE (A—TF958) DT I L
AV DLHERE S, B EFEN AR TSH A RERER LS TND, EDTD, A—T
Q- | POTY PR AR AVEATET L ERIRBO T ICREE DR LT D, 3¢
T HIHR BT R BRI A— TR EI DT R LR DM THATL TS T ev-
ansitR O FEFNESAE DA HIVZE T D, AMFFERRE TIIAFIE /0 8 OREEL - 3KA4
TS MERRAT R 2 SE R EBEEH O R ICHINTB IS 522 HIE LT,
COVID-19 DOEIEIZIVIFFEARE OWFFEIEEN SN EECTh o7, WFFERERE DBFZE
WFERGR D | FEBRTE DO F ARV EERBAAAIZE 72 2, WFFE o B I IR SRR A B 55
M = TeOIZNIN ) — < DEERHERF IS DT, =74V ENL AT LI 7 vz v
TRI R =BG DY AT R 2R R LT,
BB JE DAL REL T, 7AVENNZBITDAAMF 2T IEBIOTUICRITD T ev
ansi DIEGLIR U DWW TOEFAEREINE LT, fEHR. RR— IV EDOT7 4V T34
MERFED | B Z—BIOZOBHTHEHIN TOWAEEFE L0 MY 7 Vs T evansi BX
B = W T (Megatrypanum) theileri DIBE AR LT, Fi=, ZNHDOR R —< %4
I3 D0 AR S B DS 2 <FEASN D EHER SN DRI RN BIC EA352
s, EIZE ORI EEAIRE 5728 O3 IR DM CTHLENH LN ST,
WHIEE R D | Elata A., et al., Molecular detection of animal trypanosomes in different animal
Sy species in the Visayas region of the Philippines (& SC# & )
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RGO OIE V7 7L AZH8 7k — (Harbin Veterinary Research Insti-
tute) THY, 7~ DRYEE LI ZEL TONDHFEE OWFZEE ~, L[ENFZEE ONF5E
HEJ-BRE | B CHESLLTAERE ) <Y — < oy - BB A B KON~ Y — < JEZ W Bl A B s
THZEEHELTZ LR BT 5, SbICBIRS o Eilia H T, FEICE T
LU~ NIS Y —EDE A ZITOZ L A& LT,
COVID-19 DEIEIZLOAFFEAERE O FRIEEN K CTh -7, BFFEAERE DO
e D | B DT A0 e EERBAAAIZZ /2 2 FFE 0 HE L web CTOEERN )Y —<45
M = HiE - R BN OFR R L ST HPURBIOIRLE DNA OMEILRLRI N Y —~ DR
MeFFEAT ST,
PR 0 BIEMFFE DR EL T, U~ RN — < REDFATIR IO F6 J OV Y 22 fif it
g g | ERRIELT ST T ATBIBY )Y SRR R AL T, ST
IR % A% OILFEMIEEEICB W TEH T 5,
Suganuma et al., First molecular survey of animal trypanosomes in Paraguayan
R horses, Veterinary Parasitology: Regional Studies and Reports, 2022, 27, 100664
¥ K

Yamazaki et al., Risk factors for equine trypanosomosis and hematological anal-
ysis of horses in Paraguay, Acta Tropica, 2022, 233, 106543
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