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D binant vaccines against Babesia microti infection.
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FAEmX | Studies on the development of diagnostic methods and
D% chemotherapeutics of babesiosis.
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plasma gondii.
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Molefe Nthatisi Innocentia - = B
4 mrIUA
FimX | Repositioning of orally administered compounds for the treat-
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HAzE: RSwT - UIRSS 3 =2 JICRBDFH NI Y —RBOEE
= FEHF(CEAT DARK
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%GJE’;T% and antibody-based serodiagnostic assays for Schistosoma ja-
= ponicum infection.
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FAIcm : - . L
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EIREMDC KD TIHENSNDBERIEICIE. ¥SUF - RDIR - BARIKS - D1 SUVRENSD
NET, INSOBPEDRRERDFER - TV - HEDGECTENETEE. 72D
BIROF="WMAERDET, SV INE BEEDRTT—-IAF—mBEH)DE(CK
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- NSUVRRIIEREBIAEBMIOENFNCERD 2EBEEXEZEDSE A ZHIISEET .
R SUTPERDERADZXLFERC(E, ETFEBRIERNADAEDY —ILERDTETUVE
9, RXZNYSYUTRER Plasmodium berghei (24 ERZERBRETCHBIROIEETH D EN
5. NXNSUTPDEFTILEUVTHRICAVSNTVE T . KERICHITDIELTFIRIECIE. in vivo
EUXA=>. WR99210 FEFIFEIRS AT LANEHEINTVET . UNURASZENSDHHE
DLW ECHIX., BESEERZFBATETRVEWSHITIN S, tMRIRS X7 LHR<,
B FRIEOHIRNARENTT ., COBBEZFRERL. KDBEREDOSVECFREZRIREICT
DIzb. FH4 (L P. berghei ([CHITSD in vitro BERLEIREDOHRZEDE UTc, TDRER. FE
FET D 1 BEAEE - YOXARRIBIEZE DR ITHIZ/RBIREEEZER L. AEZAWLWE1—O
NA2> - TSRANGADUBRS AT LAOMILICRHRINUE UTZ, COMFKARIE. KDBEH
EOBRWMARZ R XY S UV ERFROBSZIRTIDIEDTHD. YSUTVRROER(C
BE5IDCENPFENEIGEXIUANL ),

23



- IAFOFESEIRE SHEAEEOIENZR (. FEREBRORAANDRENEEO TLE

4.
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Akira Soga, Hironori Bando, Mami Ko-ketsu, Hirono Masuda-Suganuma, Shin-ichiro

Kawazu and Shinya Fukumoto. High efficacy in vitro selection procedure for

generating transgenic parasites of Plasmodium berghei using an antibiotic toxic to
rodent hosts. Scientific Reports. 2017; 7: 4001. PMID: 28638105
Madoka Ichikawa-Seki, Tomoko Shiroma, Tatsuya Kariya, Ryo Nakao, Yuma Ohari,

Kei Hayashi, Shinya Fukumoto. Molecular characterization of Fasciola flukes

obtained from wild sika deer and domestic cattle in Hokkaido, Japan. Parasitology

International. 2017; 66: 519-521. PMID: 28396295
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D) R T OBBE(TIRTUGEZ RN TOERMMEREESOMBEERLZI< DO D TLFEEA.
C DR RIE T =N, IR DOF O ARICDOBNDET, 2) /IR
FE(CHIFDBMMEBMORRIC (&, FRMBRAICH 1 DRRIETEIC K DEBRNIRCLDEDE.
RBRIRMEK(CXT T D ESHTUAIC R DREHENEE (BE2REMN) (CLKDEDNHDFEIT. BER
BEAM B MBI E. FFDABEDRREICDINDET, 3) /RS TDHT LA KS5>
ROVT b= - TOFA=LBRIRECKDT ) AT RRDOF AREDF - HFIENDT
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FEBECREEAMEBMZING LD e E0MREZBEIE L TLET,
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3. Fhi 2 9 FFEARDRIE

- NAZICEN SNZDFRMBRRFTERETH D/ RS 7 100 BERESNTLDIN, &I
BT49 2 31 %E (Babesia bovis. Babesia bigemina. Babesia ovata) MD#+C DWW TELTF
HIRX SEMEI SN TWET, o) RS T ICDWTHEBGFHRIRZ FEDEANRD SN
TWET, I T, RICHFLETD/ R J7 (Babesia gibsoni) [CDWTCEGTFHEIRZ F5iEDMHE
&P E Uz, &=¥)(E. Babesia gibsoni DBREFanTOE—4 —tEgZ4FE L. GFP &
EFRITSAZI RZBEUTRAICEA LUIZEC S, GFP —iBMFRIRRADIER(CHKRINL E
Ulz. RIC. BRERFaTOT—FY—%SE 6 D Babesia gibsoni DT OE—4 — D4
ZRITDILETIS—ERFATISAZIREERL, BRZTITOT—F—DFEGZRAELIZED
3. POFOTOF—HF—NIREHENVEEZEI D EMNHBELE U, F/=. Babseai gib-
soni & Babesia bovis DIRERFaET7OF > TOFT—HF—ZTNTN. BERKCEALT
ZTDRTOF—F—FHZANZECS, INSDOTOF—5—(FEEBRAEICSVTHIKET D
CEEREEIEDF U, BIC. INSDTOFT—4—HUVZ. Babesia gibsoni DWNFIEIE
FLERIRROWI(CERIILUE Lz, GEXUX K 3. 6)
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- )RS TEDFERDF, Babesia microti (FRXZHED) NS TTITHN. ANCERBEITDA
I ERRPEDRRERERE U TEIHBSNTVET . CDFRRBIE(CX I DX DI F > H
FEEAEUZ. /RS FERROFRMEKMZEAICE1DD & &S Apical Membrane Antigen 1
(BmMAMA1) & Rhoptry Neck Protein 2 (BmRNP2) Z2o0O——>2 L. #HiEX BmAMAL &
#H#aEX BmRNP2 ZERUFUC. CNSDMMMR 5> )\ UBZEMH DV (IHEAEHET/\
IR —(CHIEUTZR(C. Babesia microti TIERRESEE 3. HAEHETERELE
BDH CHWTHERIIBEHHMRENRDSNE U, CORERICEKD., NS 2 BEDTIR
DIEHFEDEN Babesia microti EE (CX T DBMIRDIF ARHICIRD DD ENASH
ERDFLURE. GEXUX 14)

- VIUACBIFIBIREOYY ZIHENBIIEDRE (FEREENTVDH, EFZIYUHICAIEL
TWARFTUEICBITBIEFARE YR IDMDT = EFEEAERVDNIRIRTHDET,
TSIV SDEMAFICEIDBALZESND AT IS Z (Rhipicephalus microplus) 43
Toithist (FEdbithist) &3Epfnitis (JEEbihs) (CHIFDHFDOTSYZENMREER (VIR TRE.
FALUTRE. PFTSANRE) OFEREZARE U, TOFER. mEpisk(CdH DR
K, BB LDBEECEL. ADSIY ZODHN NS DRBERDE (CHET BRI EN
TBENE L. CNSOERMNS. AT IS Z—DORBIBHERBRNI AT E(CHIFTDIE 1R
NMREPEDHECBN THDCENPESHERDFELUZ. GEXJUR K 2)

- M7 IUA A-FELUNLIOCETDNERBEM) (F - ILF) (CHBTFTDYY EMTRE
RAEDRITERERABZLEECEDRBLELZ. BPIUBCEVWTERFTFTISXYE
(36.3%) . 9ALUTFRE (19.8%) . T—UFTRE (14.3%) H'. X—F>([CHNTEFT7F
TSXAXIE(60.1%) I L UTE(12.9%) B MLICENTIET7FTSXTE(60.0%) .
SFALUTRE (35.9%) . JIRTTE (5.2%) BNENTNEBIRYSY ZENMREARTHDZ
ERASHERDFEUR, PFISXVRE. AL IUTRE. T—VUFT7ERRREEY)IC(IERER
BRIREIR (FEROSNRM D TEM, )RS PR EY) (CIFEEDEBIMIEIARN RHSNE L.
CNSOERE. BFEFENBRALRINSDOHUIRICHIT DY BN REMER I ROEE S
ZHIBE T DEDNTHNFI., GEXUXAK1 4, 12, 16)
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HARREFERFRIES
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Franck Adjou Moumouni, Mingming Liu, Aaron Edmond Ringo, Yang Gao, Huanping
Guo, Jixu Li, Artemis Efstratiou, Peter Musinguzi, Tamador EE Angara, Keisuke
Suganuma, Noboru Inoue, Xuenan Xuan*. Detection and molecular characterization
of tick-borne pathogens infecting sheep and goats in Blue Nile and West Kordofan
states in Sudan. Ticks and Tick-borne Diseases. 2018; 9: 598-604. PMID:
29426590

Paul Franck Adjou Moumouni, Gilbert Luc Aplogan, Hirotaka Katahira, Yang Gao,
Huanping Guo, Artemis Efstratiou, Charoonluk Jirapattharasate, Guanbo Wang, Ming-
ming Liu, Aaron Edmond Ringo, Rika Umemiya-Shirafuji, Hiroshi Suzuki, Xuenan
Xuan¥*. Prevalence, risk factors, and genetic diversity of veterinary important tick-
borne pathogens in cattle from Rhipicephalus microplus-invaded and non-invaded
areas of Benin. Ticks and Tick-borne Diseases. 2018; 9: 450-464. PMID:
29307783

Mingming Liu, Paul Franck Adjou Moumouni, Shinuo Cao, Masahito Asada, Guanbo
Wang, Yang Gao, Huanping Guo, Jixu Li, Patrick Vudriko, Artemis Efstratiou, Aaron
Edmond Ringo, Seung-Hun Lee, Hassan Hakimi, Tatsunori Masatani, Fujiko Sunaga,
Shin-ichiro Kawazu, Junya Yamagishi, Lijun Jia, Noboru Inoue, Xuenan Xuan¥*. Iden-
tification and characterization of interchangeable cross-species functional promoters
between Babesia gibsoni and Babesia bovis. Ticks and Tick-borne Diseases. 2018;
9: 330-333. PMID: 29174364

Aaron Edmond Ringo, Paul Franck Adjou Moumouni, Moeti Taioe, Charoonluk Jirapat-
tharasate, Mingming Liu, Guanbo Wang, Yang Gao, Huanping Guo, Seung-Hun Lee,
Weiging Zheng, Artemis Efstratiou, Jixu Li, Noboru Inoue, Hiroshi Suzuki, Oriel
Thekisoe, Xuenan Xuan*. Molecular analysis of tick-borne protozoan and rickettsial
pathogens in small ruminants from two South African provinces. Parasitology In-
ternational. 2018; 67: 144-149. PMID: 29155280

Ahmed Abdelmoniem Mousa, Daniel Barry Roche, Mohamad Alaa Terkawi, Kyohko
Kameyama, Ketsarin Kamyingkird, Patrick Vudriko, Akram Salama, Shinuo Cao, Sa-
har Orabi, Hanem Khalifa, Mohamed Ahmed, Mabrouk Attia, Ahmed Elkirdasy, Yo-
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shifumi Nishikawa, Xuenan Xuan*, Emmanuel Cornillot. Human babesiosis: Indica-
tion of a molecular mimicry between thrombospondin domains from a novel Babesia
microti BmP53 protein and host platelets molecules. PLoS One. 2017; 12: e0189383.
PMID: 29040286

Mingming Liu, Masahito Asada, Shinuo Cao, Paul Franck Adjou Moumouni, Patrick
Vudriko, Artemis Efstratiou, Hassan Hakimi, Tatsunori Masatani, Fujiko Sunaga, Shin-
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Mingming Liu, Lijun Jia, Shinuo Cao, Paul Franck Adjou Moumouni, Charoonluk Ji-
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ince, China. Tropical Biomedicine. 2017; 34: 598-606.

Weiqing Zheng, Haiying Chen, Mingming Liu, Paul Franck Adjou Moumouni, Artemis
Efstratiou, Liu ZB and Xuenan Xuan*. First evidence of Mycoplasma haemocanis in
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Huanping Guo, Ferda Sevinc, Onur Ceylan, Mutlu Sevinc, Ege Ince, Yang Gao, Paul
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A —DIREE TERROBEZEIIF Uz, $F(Cdiminazene aceturate A UTZBE. B. bovis
&EB. caballilZxt UTLDEVIFIZNRZR U SEBOERDIRET (C K DFARZEFI L12-DalEEM
nEn. E@XJXK10)
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- &)\ J7Babesia divergens (CXtT DT IF ARHEDOHEFEDIZH. RIKESTZAKXSE

(BAEBP) (CX1 9 DHMBE Z/ER U FRIMEBKDEA (ST DMRERET Uz, TDFER. BAEBP
(CX 9 DHUME(EB. divergensDIRIMERNDIERAZPHIET D2EH RS, BAEBP (FDO0F>
B /R D 2aEZERUIz.  (FRXJXK8)

- OO 72 Z2(CF) (JMEER) RS TOIEJEZIFIL. YDOR) IR TRERTEZTDRER

RHRENTZ, UDNURHS. CRIFRBRNIRAD) RS T7ZAVWEERT(E. TRICHRRT D
SENHERZZNEEASHTIED TS, TETTAMAFRTE, BEIRSBVNEWEREM IR
ERERMEASNTVSDZZFEY - 7zFa—L—b (DA) &CF ZHAL. IRNMNEL
BIWERDMRVVEREAIC DWTIRET LTz, T ORR. HABREFIEMEFEELDEMRNE <.
CF (& mRNA EDNAREZH#IFIL. DAFDNA EDHEHFEIFTDIENRE =N, U EX
D, DA - CFHREREICNETEID EIROBVERELRDIENPFND, GV
A ~4)

NDOR) IR PRERICKDHFARER DB R & MR (C K D RFEREFHEE(C DL T,SYBR

Green I (SGI)ZRAWTIRET Uz, ZTD#ER. 2.5% HCT T SGI % 2 EHIRTAVD L&l

DOFHENES N, BEMIRIC KD IREFREAZAVWTER I EEEVEENMESNT.
GHX'JX K 5)

B. bovis SBP-48 KU B. bigemina RAP-1a #HizX Hi/EZ L \/zenzyme-linked immuno-
sorbent assay (ELISA)3 KT immunochromatographic test (ICT), EICEZEGTZIZEN
& Uz nested PCR (NPCR) Z. 1> RRSI TP TEEUIZEDA487 Hlomikt > 7))L &R
TEHB LTz, ZDFEER. B. bovis TIl& ELISA, E—-ICT, ##%-ICT & nPCR T340
(69.8%), 317 (65.1%), 307 (63.0%) 2476l (50.7%)HBHRGEERUIZ, —75. B.
bigeminaT(£134 (27.5%), 130 (26.7%), 127 (26.1%) and 93 #I(19.1%)HZNZTN
MRS ERUE, F/=. 125 (25.7%), 113 (23.2%), 109 (22.4%) 52 $1(10.7%) H*
BABETH DIz, E(CNPCR THMAIZ R UEIERELH (FZE THESNIEHBIRDIEE D
Hlzs M HRRZRUIE.  EwXUXR3)

- BbE— b avOEREIEER (17-DMAG) D) RS F7EHA LT (Txt S DIBEINHIZN

RERSF Uz, €DFEER. 17-DMAG DB. bovis, B. bigemina, B. divergens, B. caballi, &
T. equi (CX9BIC50 (F'ENEN77.6+2.9, 62.4+1.9, 183.8+3.2, 88.5+9.6, and
307.7+x7.2nMTdho e, Ffe. S=FE> - 7Fa1—L—b (DA) &17-DMAGEMHAET
D& HBERVWUBENMMRZRUIZ. &5I(C. £fz. B. microtifZ# < D X (C17-DMAG
30 mg/kgZis59 D &, BEMIRMNBOHSN. IREAN RS PROEECHVNSNTNDE
Bl O UWABEEE UTHIfFENS. XU B])
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HEOTSANY (AL VUTBELWIRTT) KiE. FEEWCEBPLEMMREDHEFELRSE
ZE|EFRIL. HRTRARBENREZEILSLTVET . UNULRAS., wInodeEo”r
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2) AL VUTENNIZDREERFIZMRDER, 3) 540 LUTRERICHEDFREBICEDREE
BREDOFDRFE. 4) )\RSTFOIRMEKRAEFORRIAEDOF > ORFE. 5) DOF AR
DFDBEIGFLEETOMBIRL RO, 6) BRE(CEUEA—F - A REBT Iy KD
DF 2 OMIIREZEBLUTWETD, £/, FEOTSAVROBEEIZX BBINEREHNSH
FRRBZZITANT, THMEEAMBRICEDHDEEEBIC. FEOTSIXIROHIEICRHT BDE
BREVHEERATT R Y RO — O DEBEICEERDEATWNET,

2. ERART—
G207 SAYDOFRMMEKMEA MR (CBEY 2 2EATT
GFEOTSAYDENNS ZICRT DEFAT
ERICEE T 24 EO0T SAYDD FREFNE SURRRIEF T
- BASHHMRE I D EOTSIXVODFREFHIHAT
GFEOTSAVRICE T DEREFRAE
GEOTSARDIOF 2 FHFEICEY DICHAT
FEOT S AROFRFERNRHOERIR(CB I DA

3. Fhk 29 FERRDIBIE

44541 VUJ7 (Theileria orientalis) [CKDHFNEEOTSAROFEENBBEERD TLE
ILBERBONEBHRISZICHENT, IkARIYYZ (S 1I)LWINFZ, VI RIFTIRE)
DEREZEBE UEYI WK FH IO S L,ZEBERL. SFRIICHIE>TZEOTOIS L%
EMUTETE UL, TORRER. LBFRISFZDOREH (5~6 A) (CHITDEFNRFHRADY
AR (ABEIRUARER 2 BREEREEHRIE 3 B0/ S ZH (TILA KU > &HF]) D
F) =it I D &N REFRDRBETSY — EFOFHRBEE RN S DHRNR5ETHS
CEMEAENE Uz, AiwX(E. BLBEKRT - BRKREEZEM SI08EON UREIHFR
BEDOHEIATRDARTT GEXIAK1)

4 )\R>77 (Babesia bovis) @ BOV57 (&. 5 L-UJ? (Theileria parva) DI F A&
WIRE L THSNTWLD P67 O/REOJ T, /IR TFHFEY A UILONS ZEARUF IR
FADMm A THRIRT DEEFETI . LML, BOVS7 FEDDIF> & U TOBEENDECN
FTRARSNTEEFHATUL, TETTARMFK TS, FIHHH#X BOV57 (rBOV57) Z/ER L.
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NOXBRGIHF(CHNT rBOVS7 (ST DRUIO—-FHILAGEZERUELIZ. YDA
rBOV57 HiAZz FUVZRHEERTAETE. BOVS7 AIRFLEHADOY A hOSEmFHEDIR
RIRCBELTVWDZENBRRESNE UL, =510, MBRENERREABREZHRICHSVT, T
B4 rBOVS7 Hidk(d. B. bovis AOV A hORMIKMEAZBR(CAZIT D ENDNDE
LTz, CNSDHFRR(E B. bovis D BOV57 i A0V A hOFRMEKMEA (CEERGEIZRIZU.
)RS TRICH T DIHIRBT Iy RO OF > OIRMNRRE L TER TS 30N Z R
BLTVWEY GwEXURAKRT) .

4511 UJ (Theileria orientalis) (&. UXUIBRF(CEERRBMZS|ISHRIL. F/NE
EOTSXNYHRZSISERUET . AAK T IUBERSPORI TR TRINESN TLZEFT
BIEENEARMmEk (RBC) 88z TL. BEEBMOBEESCDWTHABLE L. SKF
BCTHIMILATA D ENLTA—RTE FFRRBFELEER LT, RREAE(HELY RBC #8. A
R EOUY ME, RUNEJOEZEE (HGB) ZRUFE U, —ADIERERFOBARIEA
BYEERE (7HRE) TERENSORGHESNFRATUR. ERELT, MILRIA
AENLTA—RTOHEMSF (HGB: 8g/dIUTEEMETFERE) MERSIN. FITHRILX
HAZTEINLITA = REDEBVBMEREZRT ZENDIMNDFELIZ, F91LUT7ICRREL
JZIEBIMNAL T A4 — ROFEHEFRMEMAE (MCV) ROFHIRMERANESIOE > (MCH) fBIFIE
BRNL T A — ROEDKIDBRICEN DN, EBIMMNILAS A > TIERESNT. FERID
BMICX T DBEEEENEBMDORIECHE L TWDZENREENE UL, CORKREHER
BDIEDHIC. ALY 7 ZERBRRERPEEETZ 3 BHOMNILRIA > FHDIFREFTAEERKRU RBC 15
BICDWTCTEZAA—UFUZ, BRESEBLEFHFOPRTEHRVRERRFTAERZRUZFE. MCV B
IiNE MCH BRY LR U EODEMIERSNFELATURR. MBRHNIC, BRERFEREMD
=4 BULYMCV BIENC MCH fEZRL. WD HGB BET UL TCEMZEUE Uz, RILXR
A ENLTA—RICESNZEME. REKESEREENCERERSN. TDIERKE. ES
=> Bl PEBOAEBE UL EFZOFRANDESONDRNEES(CELDIBDEHEMULET, F
AL YT (IFEOBRBEMBECFET D ENRE SN, CNZIEN E UTTHFIT IR LESED
WERTEZDARMNREESNE Uz, KawX(d, EERMTEESHATRPTIEFLBEKRT - BRRER
EFERPI EDHEREAFTNDERTT GEXIA S 12) .
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T4 UE>TORAEMRRIEDHER (elimination) (CMEITT. COFERFEIRS AR
EULKBHITDRA> b - AT - 57 - XN (POCT) ZHFE T DM (RAD) HXL. EHNE
AT (C DM I D FEROERECFNRFEEY V07514 b —H—ZFA L THTTSD
BEFHRZ. BIEKREOBEBRHEE U TH IR TULET,

2. ERART—

- )RS TERTOBCFRERMDFAF L, ENZRALIESATA A2 JRE
BHARMEMIRRIEZ 2179 D POCT DRFEIATT
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3. Tk 29 FFEHRDIBIE

E hTRIBERD TLBY S U 7R EDORIERER T (. EMFIFEDARIAS KUR
RIFRDEE - T ICHEMNRMECFRRZEN E UTTRA N AARSER U, BTl
flizBRAE U125 LHEBERRAT B K UMESRD D O F > KD BRAUN BN RERERD D
F> =B FRERE (Genetically-attenuated parasite: GAP) ZFUL\z88B4ETIF> D
FREMENNCEDHSNTVET ., —A. KBED/NESLUABREOTSAVER (1L
U7 AUVIZAIIKRN)INRST - A)\F) ([CBIFDELTFIRERMIE. S UPERR?® ~
FYTSIAITAATNTOIRIMDL ANLICEFERLS  REREE - SRR OZSD
DEBIMOBRFBI2IZCIBR>THDET., T THhiERF. EOTSXIERICHITSD [FRE
RERBDY ) AelZERblT] OBRBZEWIITDICEZENEUTHREZES IR >TVERT . S
FEE. ABEOTSIVER ()RS - A)\4S Babesia ovata) T GAP ZRFI D1z
[CHAERBDERIRRDYT ) LT —IN—-R =T/ LT, FPESCARWZUELZ,. D7 —
ANR—ZATIE. RSIT BT JAIC RNA-seq DF—FERIETDCET. BfaEY /T—23
OB EEMRWNZUELUE G@XYUXEK3) .

- XSUP(SHER 91 OE MU TRITHERD SNBDBPME T, F/ 2 BANFZICIZ YT
BEL, CDD5H 43 HBANFRECUTCCORBYECKI D THMEELLTVNET, ¥XSUT
AR MNSUVRICLMEFEENERCIRDFT . (EFFERI(C K DRREEDRE(S

— AR (CEFIMMAEREIR EDFRFTHD . ISUTDIDIFUNRRORECHDIEZERT
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NE. DRICFHDIMIS Y FEOBFE(CEHIRINERDEFRA. SEEF. 1> RRST
(CBEI DT UFRIOMEY) Garcinia celebica DEDIS J —)UHEYIN SIEGEETS U7
BERESZRIIEEY) (Catechin) ZEE L T, ERESICARWVZUELEZ GRXUXR K 4) .
G. celebica (FNX>TRF>DMET,. BEDOHILNCOERIFATERDCENS., CNE
TICB. TINNAERDSD DIEEMIREDEROMRESNTETFE UL, SEIREEINZRTS
D 7EHREMS(E. Catechin W358 T IR ML RAICHE T DAIEEMNHDET ., WE. 2D
{EEYIDFRITIY S ) 7ERIFEADIGHICEIF T, EREADEMIC DLW TR ZED TULE
9,

J+ UE>TIEEA 28 M (ICBAREMWRIEDF TN G D K 500 5 AN ELRDOMER(CIR
SNTVET, FTLEDOHARETE. BROZRITHICHM I DFLERD DNA ZHWTHDFE
FIRABZEH IR, BSRBPIERITH T OFEREDIF N & BFERKOREGRZE#BT UTZkiEZ .
REMERRDIAZ BT UL D ELTVET, SEE(F. T+ UE>OEAEMRRERITH
HRDFTER DNA ZXHkRE U 10 BEDOYA IO 751 M —H—(CKDLRAUDER
FE (multi-locus genotype: MLG) FTDRZBFFESICATLUELEE GGXXUAK6) .
LEBR BRI DFER . CNSHURK(C O I DFEREMIIFED T SR Y —(CHBELIRVZ END
"D Jo UEHEESVINES LU= > ABICH T DTFEREM TOEL T
BRI ENFE U, BLTFREOBRICIE. NS T+« UEERNOFERFERTHETE
BERBBEENEFE(CBHLU CLVDIERENMERITEET, £z, SOOI o08575+1 MME
WM SEZSNIREL. FBEICHOM I DIFTERN—EDECHNESEE I IEBDELNE
LU TWVRNWC EZREBUTVET . NE IRECNSHIR TS ZRIONTWLWSERZEX
REUERBR (Mass Drug Administration: MDA) Z il &9 24 RAED T SR
H<HBELULTULWRWCEZEKRUTWET ., COLDIRDTFREFBIANSESNDT—FIE.
BAFEMREED D « U EEANTORE - BEZFATD L TOEERERICIRDEERE
T, BICBIRBERFNRZEKRL. FTONRZIERICGFHET D2H. SEE. NS
MBS TOFERZEMRE UTCEELRFERNZMRGE L TETR> TP BN DD EERF
9, RE. BE AAF1I9BKUOAINSESNICE—DORINSZFEHD DNA Ziit U
T. MGL#BhZH IR DEBRRDEHEED TLET,

- —73. BARMEORRIEOZHNEZFRFE T DR TIE. HBRNMBEMRFICD T DHROIRE

[CEDLKIMBEZEEDORREHAE U, BAEMIREDOHE - 92ii/RE (excretory secre-
tory antigen) M5, D FURDOED, Thioredoxin peroxidase-1 (SjTPx-1) Z&RU T,
CDHRD F 2= EKBRBRE BB DIMBERNSRE T DI K1 v FERIAZE (DAS-
ELISA) ZHBE\ZUE LTz, IR1T7D DAS-ELISA (FEBE BN S DIEDIRHEREN 40% &
K<, T+ —)LRTONEESHEICBTIDHEIC. TORI—ILOBMENMRETYT ., FUROIEN
(CEDBHNEL. BREADEREBZNERN(CEINT DDCHERRY —ILICIRDFERT GEEXUR
1) .
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Shin-ichiro Kawazu, Junya Yamagishi, Lijun Jia, Noboru Inoue, Xuenan Xuan*.
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growth through the induction of oxidative stress. Pharmacognosy Magazine. 2017;
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UL\ EFRZ AU ZEZENENERDZ TR NEZERBICH U TEMN TH D Z ENBASHIC
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. . N R BRI gE R 2 —
s S Y g T % Al
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VT Spiroplasma J&8 3£ H OMAEY FHIFEZ DN T HZ LA EHRI LT,
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T (A B2 6.3x106 T {A/VL4EHE, B #E: 6.3x108 [ {A/VLHEE) LIR A K BEFERE RS L O SP-
4 FEMPEREREA 4RO ERIE LR L, 7 X N7 T~ & = (R 2B RE) il =
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@ Spiroplasma JE I EFH O~ = ~DEERITENIZH)D THL) @

Ixodes J&~% = o3BTz Spiroplasma JE3LAF % Haemaphysalis J&D 7%
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—LELU T, RAEEIR TN ETIT, YR IMER S o A =8 i 1 727 PN B AR L 2 B 5 D R
FREFEAE LW IR RIS L | 250K, FFEERRBI ChI U A2V T h— LT & 7 T
A — LERT AT, H2E B DEM 7 AR VIA AT (H28 2 L [RINFSE) , A 4R
DOWFFE T DNTER 7 TS DWW CEIR A e W GREPS SRV /v o T
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HIgELTW5,

H28 4 IR I : LLESFRAT (R 32 B R A MENL 95728 . 7 BBl & N
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Ia—rTPRENT ves-1 a BV RANCHEIL T HZezE A RT - PCR 4
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L., EEE R R —ATE A LT, NIV AZY T R— LRI ves 1 a D FRITE
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PRIMER AR BESIT C B T DR A 2 R B DR BBMER I NI, 555 7= VESAL o i
LR R Z T N R B 5 P O B AL 2 TR 723, s N R ia ~ D85
PENBIZETE T VESAL a0 R BLUCLARBIOEALEMRAE CTE R o7, —FH ., 2D
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701bp &, Al EO& A RKEIFETHLOTH-TZ,

88
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72, degradation 23FBDHHAIZHOD (K1) | FiE L EIZHOW TN L2 R
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8.7 Gb Th-7=(X2),
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222 e 3 i T - T,
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Babesia bovis. Scientific Reports | 7: 13888 | DOI:10.1038/ s41598-017-14304-0
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*Batsukh Odonbayar, Chemical constituents of 3 species medicinal plants of
Mongolian Gobi and their biological activity

*Orkhon Banzaragchgarav, Chemical constituents and anti-parasite activity of
Oxytropis lanata and Bergenia crassifolia
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NRCPD-OUAVM Joint Research Report

Date: _May 16, 2018
Project no: _29-7

1. Principal investigator

Name: Phung Thang Long
Position: Vice rector (Associate Professor)

Affiliation: Hue University of Agriculture and Forestry

2. Project title:

Development of immunochromatographic (ICT) assays applicable for the field survey of bovine

babesiosis in Vietham

3. Collaborating research group members at NRCPD

Name: Naoaki Yokoyama

Position: Professor

4. Research period (in mm/dd/yyyy, and total number of years)

April 1, 2017 — March 31, 2018

5. Purposes and objectives

Bovine babesiosis is one of the economically significant infectious diseases in cattle. Among Babe-
sia species that cause bovine babesiosis, Babesia bovis and Babesia bigemina are known to be of
high virulence, as these parasite species induce severe clinical disease, characterized by high fever,
hemoglobinuria, anemia, jaundice and sometimes death. Thus, control of B. bovis and B. bigemina
is vital for successful cattle farming. Unlike the genetic diagnostic tools that detect only active in-
fections, sero-diagnostic methods determine the rate of exposure with B. bovis and B. bigemina.
Therefore, sero-surveys are preferred when estimating risk of B. bovis and B. bigemina infections
in cattle. Immunochromatographic (ICT) assays are now widely used to investigate sero-preva-
lence of various infectious diseases, as they are useful on-site diagnostic tools. Vietnam, a south-
east Asian country, is endemic for both B. bovis and B. bigemina. However, the cattle populations
of this country were never analyzed to determine sero-prevalence of B. bovis and B. bigemina.
Therefore, our aim was to develop ICT assays for the sero-diagnosis of B. bovis and B. bigemina

in cattle in Vietnam. Recently, we prepared B. bovis and B. bigemina-specific recombinant forms
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of RAP-1 antigens for the development of ICT assays. However, the antigens should be evaluated
in ELISAs before using them to develop ICT assays. Therefore, in the present study, we evaluated
these antigens in ELISA systems using serum samples from cattle native to Vietnam and those

imported from Thailand for the detection of animals sero-positive to B. bovis and B. bigemina.

6. Outline of research process

At a slaughter house located in Hue, blood samples were collected from 101 Viethamese yellow
cattle and 54 Brahman cattle (males) that had been imported from Thailand during September to
December, 2016. The animals were apparently healthy during the sampling. The Vietnamese
animals were 1 — 6 years old (98 and 3 animals were 1 — 3.5 and 4 — 6 years old, respectively),
while the Thai cattle were 1.5 — 3.5 years old. Blood samples were subjected to serum separation
and DNA extraction. The serum samples were analyzed by the B. bovis- and B. bigemina-specific

ELISAs, while the DNA samples were subjected to B. bovis- and B. bigemina-specific PCR assays

7. Outline of research achievements

In the Vietnamese cattle, B. bovis- and B. bigemina- ELISA positivity rates (73.3 and 77.2%, re-
spectively) were higher than those in the Thai cattle (42.6 and 55.6%, respectively). The PCR-
positivity rate of B. bigemina was also higher in the Vietnamese cattle (30.7%) as compared to the
Thai cattle (7.4%), but the B. bovis PCR-positive rates were comparable between the Viethamese
and Thai cattle (15.8 and 5.6%, respectively). Co-infections with B. bovis and B. bigemina were
detected by ELISA and PCR in both the Vietnamese (61 and 7 animals, respectively) and Thai
cattle (17 and 1 animals, respectively). Of the 16 Viethamese cattle positive for B. bovis by PCR,
12 were positive by ELISA, while the remaining four PCR-positive animals were negative by ELISA.
In addition, of the 31 Vietnamese cattle that were positive for B. bigemina by PCR, 22 were ELISA-
positive, whereas the remaining PCR-positive samples were negative by ELISA. The PCR-positive
but ELISA-negative results indicate that these animals were infected recently and were sampled
before they developed any ELISA-detectable antibodies. On the other hand, all the Thai cattle pos-
itive for B. bovis and B. bigemina by PCR were ELISA-positive, suggesting that the imported Thai
cattle did not receive the infections recently.

The importation of B. bovis- and B. bigemina-infected cattle might introduce new parasite strains,
which might complicate the development of immune control strategies in Vietham. For instance,
the genetic variations of merozoite surface antigens, such as merozoite surface antigen-1 (msa-1),
might result in altered immune profiles in infected animals. The recent investigations indicated that
the genotypic distribution of B. bovis merozoite surface antigen-1 (msa-1) is different between Vi-
etnam and Thailand. Thus, the introduction of Thai strains of B. bovis might be a stumbling block
for designing control strategies in Vietnam. Thai cattle, which usually arrive in Hue after 1 — 3 weeks

from departing from Thailand, are occasionally allowed to graze before slaughtering. Therefore,
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entry of Babesia-infected ticks together with the imported cattle into Vietham and transmission of
B. bovis and B. bigemina from infected-Thai cattle to ticks in Viethamese pasture cannot be ruled
out. Therefore, steps should be taken to import Babesia-free cattle from Thailand into Vietnam.

The findings of the present study also confirm that the recombinant RAP-1 proteins that we pre-
pared are useful sero-diagnostic antigens. Therefore, we will use these RAP-1 antigens to develop

ICT assays capable of detecting B. bovis and B. bigemina infections in cattle in Vietnam.

8. Publication of research achievements

Sivakumar T, Lan DTB, Long PT, Viet LQ, Weerasooriya G, Kume A, Suganuma K, Igarashi |,
Yokoyama N. 2018. Serological and molecular surveys of Babesia bovis and Babesia bigemina

among native cattle and cattle imported from Thailand in Hue, Vietnam. J. Vet. Med. Sci., 80: 333—
336.
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NRCPD-OUAVM Joint Research Report
Date: May 30, 2018
Project no: 29-10

1. Principal investigator

Name: Haiyan Gong

Position: Associated Professor

Affiliation: Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences

2. Project title: RNA interference of Serpins in Soft tick Ornithodoros moubata to reveal the mole-

cules associated with serpins function

3. Collaborating research group members at NRCPD
Name: Rika Shirafuji

Position: Assistant Professor

4. Research period (in mm/dd/yyyy, and total number of years)
April 1, 2017 — March 31, 2018, one year

5. Purposes and objectives
(1). To obtain the serpin gene of O. moubata.

(2). To investigate the role of serpins on the feeding and production of O.moubata.

6. Outline of research process

1) Isolate serpin molecule form the O.moubata;
2
3

4) Investigate the impact of serpin silence on the tick feeding and oviposition.

Analyze the sequence;

(1)
(2)
(3) Synthetize the dsRNA of serpin gene and controls (luciferase)
(4)

7. Outline of research achievements
(1) The serpin gene of O. moubata encoded a protein of 424 amino acids, containing a signal

peptide of 20 amino acids and a serpin domain (73- 423 aa) (Fig.1), and the mature protein has a
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molecular size of 44.5 kDa. The protein has a high homolog (65%) to that from another kind of soft
tick Argas monolakensis [ABI52767] but a low homology to that from hard ticks (35 % to that of
Amblyomma americanum [ABS87362]) (Fig. 2)

(2) Interference of serpin (Fig. 3) in the adult ticks affected the attachment rate (83% in control
group VS 64% in tested group), but didn’t affect the engorged body weight (0.25046+0.02381g in
control group VS 0.26877+0.02451 g in tested group, P>0.05 by student’s t-test) nor the oviposition
(100% in both groups).

8. Publication of research achievements

The paper is under writing for publication.

Attach reference materials as necessary.
(1) Figure 1 Domain of serpin from O. moubata

0 100 '200 ‘300 ‘400
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(2) Figure 2 The phylogenetic tree of serpin from O.
moubata

e #P 015915329 2 Parasteatoda tepidariorum
100 PRD22298 1 Nephila clavipes

97 KFM58368.1 Stegodyphus mimosarum
#P 013786814 .1 Limulus polyphemus
5| 50 BAAD3374 1 Tachypleus tridentatus

AlD54718.1 [xodes scapularis

99 ABSE7362.1 Amblyomma americanum

mL AHCY98668.1 Rhipicephalus microplus
— ¥P 021168213.1 Fundulus heteroclitus
Mmool ¥P 015798088.1 Nothobranchius furzeri

100 ABI52767_1 Argas monolakensis

mSerpin Omithodoros moubata

100 #P 0037480251 Galendromus occidentalis

1m| 7 OQRETE41.1 Tropilaelaps mercedesae

kL XP 0227101761 Varroa jacobsoni

(3) Figure 3 Synthesis of dsRNA
bp M 1 2 3 4
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Lines 1 and 2, dsRNA of luciferase; lines 3 and 4, dsRNA of serpin
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~IVT R BDOAEIFERIZB O TN WANAT — | B — A X — ) bA— A
MERAIEO 1-2 BRI, 8 EORBENSKEELTHHENBF RITZEDOEbITk)
JELODOIHEL BIAIZ LS E D, E5I12, ZOMBNIIAFET DI BN Kb 45,
JHROAEZFRVICES TR _E%‘MT—V?&%O

F =V ANMERWIIICIL, £ 4 — A X — O DOREIENELL TRIIA—
ARBENFE R S R 2 A ZA— SV ANBE L% D KO 7o e k7o il & W 2 i R L C L AlcEA—
DAREIRDEE ZBITWAN, ZOFEMICOWTIIRAZ H LN,

AILFEMFFETIL, A= AN AR BERE R B E A PRBR L . £ DA — T ANBERE AL
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AWFTRTFNAL, A — AN TS, OA — T ANBERE AR B - OHRZE, @4
— U ANEERE AR FVE O BN AR I L OWRBEREAT . B L O @A — T ANE R &
A iog RS HERR O ALK - DFRAT A T729 BT Lo TERME TN,

AR, B ARICEE DN ARE A EEEAI)—= T L, AV —=7L
TERABICK T AR EENEERLL , JriRkE~T ) 7 R UG % 2 I i 2 % 1
ST, 2FEOE HE (PbCapl84 LY PbCapd94) (Zx 9 2HUANL Mtk DA
— U ANME R A D S AR RN HDHZENH GRS T, S5, EEE2F
BOEABIZOWT, ENEEE X (KO) i d | g H (OE) i i3l LT Tag
B A B R RO ERIA R AT,

— PbCapl84 EHE —
v B4R D B D e — Tk A PR O {E L
5‘6c:ﬁ%&tfﬁfﬂ%ﬂmﬁ%@z%é#%&%ﬁﬁ AT OPURAAERILT-, %7}%752@
DT =15 T 2HUR D SR L ORI L IR B 2 FEhEL . = h— 712k 5%
b\%kté&*ﬁnﬁ“é; 120 PbCapl84 & (1B DA — L AMERE T 31T A RE s L O
BB ZRRFLTND,
v BB KB RO ERL
PbCap184 #fs 1D KO JFHRIERARKAT-A, SRNAEIZIBWT lethal 72851
THAHZENHGNE 5T, 22T, MSP9 Y at—4% -, a5 1>aF /1 KO
R OVER AR I T, TOFER, 2T 43 a) /L KO JR B OIER - 70 —= 72 h
L. BERBAI DN 2 BIIAL T D,

— PbCap494 EH'E —
v PbCap494 & HE D KO JF R L OF U fEH

%’@F”(WT)J? HOBHARN AT — 1235175 PbCapd94 @ mRNA 3 IEhEAL2U T
WAL PCR IZTARIZEZA, Witk 48 R B 2B W CRMIZHBZ 1RO , £ D
% i%ﬁab)i@ﬂﬂbrﬁm T,

WT i, KO FHRBED) OFE JFHROFRARAT — & ik LT-EZ A, JRIEKN
FAEFROEEN, gametocyte ALK, MEME gametocyte ISE W AL T2,

WT JR XY KO JRHR T, BUANAT =280 Th, exflagellation %4,
ookinete FZk# . 3L N ookinete DFEREIZ SOV TEIT RHNID 077,

WT L0 KO FUhZ2WIn L7z 13~14 A H OZTNZROBH 5D oocyst FEK
BB L OREZZ L LT-FT, oocyst JEREDY KO L HIZIB W TGN L T
0, RESIINEhotz,

WT Jiid, KO JfldH IO OF JRl iz @gest7- 28 H H LAEOILOMER IR
sporozoite Z 57 BEL . ZOEEIEICOWTIENT 21T 572£2A, WT R BEI O KO JR
HIZB WL ERNEENZ 21X RO h o720, OF JF B ClIigEREE 2 RE720 o
7

KO Jil H sporozoite D~ A~DIEYLHEZ T~ 57=0 12, KO JF R M 25 H H
DI A FRIEGL T AR MEET2E2A, WT JR B EFEERICR % 4-5 B BIZHRMmER
WA BLLT-, OF JflH sporozoite (Z DWW TITHAEMFTH THD,

RFP 27 BBAERL (/m—=227H) KO JRHEBED OF o & FEAT

CRITHREASCE T HMERBILERE | S BIERENT L TITS T E Th D,
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FH, WL R IR IAME EITRGE L, RIS —<JE LRI N DR & 7R R E S &S
9, EMIEYLT DRI —~<EE L CIE Trypanosoma brucei \ZX%7 7V /1 HEIR 7
R T cruzi \ZE B % — AR EDEL ToHHD, oDt 7! congolense 734
HR-BRE | CEIEETLHT TR T equiperdum 735 G T D072 E D3NS IL T

B Z IO RIS 35 LB B B IELI N R Tl D7, B R {E
FHSTRHERR D LSRR L 225> CU N BT | BTEKDBIR AR EN TS, ABFZETIZR
P SRR DB =720 — R AL A% R T2 | HiN) S )Y — IG5
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PR ) —= TR T DL T O T IEIC LT 72, F1DI2, 96 well 7L —hZ HMI-9 £z
MW TN ERINUIZ1212, JH (T congolense) &L C 72 FEMIEFEAI TV K
(AR E R E L CHWSILD CellTiter-Glo® FRERAFRMNL., 10 D BEE L,
ZORKIZEFNDONL LT 2V N T =T — BN A D ATP L6528
TAX VN T2V PERSNDEELITEN I END T2, ZOFIEREERIE TS
ZETALFR A E L, U CRIE A U,

PN ) —<iE AR L LA ) — =0 TR ER o7 1A R EH 1 & ED
RN SIE AR DR R EAT T2, T b AHEHR (880 g) D AX ) — LA W% TR 1
Y BTN T TT7 40— Wi HPLC ([CE045E L., 557G E S 2S5
2340 HPLC I2L-> T 52L T, 3 DDIEH L EWEET-, Bbh L&z
WT MS BEONMR AT ML ORTEZEATUN, IS DR IEMT 21T > 72,

Soz 3EAMIEZEIE L ICs0 0.28, 0.32, 3L 0.33 pg/mL T 7! congolense
WX AR ETE A R U, AR, ZIHDIEHELEMIZ OV T HeLa #ifne P388
AR A~O MR FEERREAT ST 2 A ZOPLR XY — < IEE SRR k& bl LT
10 f5 LA EOBRMEZ R LT,

Fo AT OV T MS BEL NMR A7 MLVOIET 21T o722 25, 157
{EAEWITLL TR T LA THHZENFRIES N, ZIbIE, FLhU/ Y —<iEME(L
EMEL THE SN TS ba,8a-epidioxy-22 Frergosta-6,22-dien-368-o0l DIEHIA TH
STz, FATHIRIC L > THBES AL &L 5a,8a-epidioxy sterol B CTHAHZ LMD, 1
1 —VEPEAE B A AT L7224, 5 BER OIS DREIEDIE W IR N LT 528
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