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A TOFEMERESRZRMELICE S, MCF DEEERIRESH LUHRARS T, MCF A
DBATHHER SNFE LTz, SRR ES )L TlE MCF DRI EE XA S T Y
TS ARRER(CH T DRENRZEHR TCETELIC. T T MCF ORFOS(C K DITIRHARNE:
(LT DEENREIRIELE LTz, RN DO ANAD MCF OIS (3MES R4 & RRIRS M (EER
5NY. FERBENMREITRESHDVDGEERPEZHRN(CHFH =D CENTEFRLL. S
BIDOAFHER(CKD MCF ' bV T SXYRRIME (L S DFTTIRAEBEEDIRME(CRD &N
REN. SEROBKIGANRARNBEFINE T . AARESMENCFERTR. ERKE -
BEZFE (F1) EOHEFERAFTRDKRERTH D, FIRic:&AEl. Research Program on Emerging
and Re-emerging Infectious Diseases (AMED : JP19fk0108047). #kEkfIEAZFIAZE (HAK
FHHRES :26670204) . FILBEAFRBRHRATR LT > SF—HBEAFTE (27-joint-6, 28-joint-
3, 29-joint-4) OAFXPIKTEMLF LIz, GEXIUX L 6)

- CCUENAREMAS (CCR5) ZEVTEN > R(F, MRRDEEEIHLIE T TR  FHHE

HEEANDIERTIEFERSMNIIRD DDH N ET, hFYTSXREGE;, CCR5 K18 (CCR5KO)
NOXATIFEFFER (WT) LA FETEERDANS X MIOENMRESNTVET . HAFRE
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TH. NIRHEBOMEFENRIRAT(ICKLD. CCR5 EZDYUSH > R CCLS MFEIMNRRE(CIEG
EUTCLERTDCEZHRELTVE T, AAFKTIE. RRBEAD CCRS MKFHISEDFlZ
HANRDIZSH. YXOREFRNS TR ~OYA b =oOJUF7, Za1—-0O>=EFEEL. R
R 24 B CHIRRAECT & (C RNA-seq ZERELE Uz, E5IC, RRBREY DX DKHE
iz V. FREHRDERT TR SN/ CCR5 IFHRAREEZ B FORE. HLUIKA
[RREEBDOEEEITVEUZ. RNA-seq TlE. Za1—0O> TEIABDOMAZRE(C LERZDESA R
DIZEDD., EHIfEIE L CREMEER T2 ETELFAFIC CCRS MKFHRFEIR EFNRDHS
NFELRL. INSOBEGFDEFEALE. MEBMOBENCERECIDIRIREEEIHO>TE
CCR5 XIBOFEFESNT, MARRIBICEYIXRFE TEREFIESNEFRATUR.

TDHRT, RAEMS>/\OBD—HE, E7 =0 R A3 (Saa3) dDFH CCRS #FHIRFEIR E
H2RUE U, SHUIRRDORIEN CCR5 DXRIBICL> T—EHIHEI SN &&2RE L TLY
F9. Fo. TOMDBELET T, FIKHEIEIC R SNz CCRS KENRFRIRZ M INEH TR
SN oz &, MfRRERER T oFEN S OEEMBDIER (C K DT RN
e cC EZREL TWET, CNSIFBPIIRRREDSIE(C CCR5 M—ED&EIZRI
IOJREMEIR U AT (C KD TIRBRBRERFDIM(CE T2 CCR5 DHERED—IHMEASHMIIRD
FUfo, AARIIEHERAFZFARZRIBEZAIRRIZHARRRE EOHBHAFKDOKRETH D, RFE
iy - RIERAREREZIE O 5 A (BEAFMIRES : 2011/LS003) . HEkeIEaZFAsT (H
AFMRES | JP15K15118) , PEEkeVRAZE (853F) (BAAZFiRES : JP17K19538) « &
FAFR(B) (BAFMRES : JP17K17570) | il - BERRECW I DEHMNERRERM
FHEEMITEZE (AMED. 17fk0108120h0001)DMAFREBIAA CTEMLUE Uz, GEXUA K 7)

- BRRZEEMORRICEZMBEZ UEIN BRRBDOBAR D DZELIE THYE CRBEEL

F9. UNULIBAS., DSOTFREZSISERITIUT RARYU ST ARROERIBAIRE
BEESEDIOMNCDNTIEDN D TLWERA. AARTE. IUTRRUSZI L - JOLN
I (Cryptosporidium parvum) HhER U FEOBAMESZOR b Z@ITLEUe. U
RZARUDDO LAREGEE, O D1V ARG, CNSREARIERERIDEFEY > T)LE X555
J LNEITICKDER UIzEC S, JYNOFUDLARBHREDEIENT U T KR S0 LRSS
[CRDEBINT D ENRESNE L. S5(1C. JUTRRIUSOLAETVINOFUD LEH
ENHFIDIECED. FTRERNBLLLTWE U, BN (CBENTULSIBAT (JLiEE.
EF. HB) st TIILEFERULTE. JYN\OFUDLBHEES VT RORUSD A
BEROMREMENRONSNE LTz, SEIDFERICEKD. BRMIEERD D VI\OF D LABH
EDENNE O VT SZRU SO LAFEOBICERCIRD Z ENREBENFE U, AARIFEFK
FREFE. KIRAZFWMEVRATRARE EOHBERFTRDRERTH D BLBERZIRRRAT
> 5 —HBERRE (27-joint-2, 28-joint-6). KIRAKZEMEVRIATIPTHERIAFTEDHATTE
RCEMLELZ. GEHXJURES8)

- RAREMEIR(FERGYIE (CXS T DERA TBEEDIR(CIZ D TH D EORTERIREFTIEW™E

(CFELTVETY . AARTEESTILOTIES > TILSDEES NI 4 BEEDBIREZ AL
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T, MRBFEOFEFZITVWEUE, TDH T, Streptomyces canus N25 ¥k H >
WM bRV TS AVEEEMRISUTEENS D ENEASHERDE U, BMFEE
LC/MS Zz R U\T=f#T(IC K DIEEE M S phenazine-1-carboxylic acid (PCA) ZREEL. b
FYTSXY (ICs: 55.5 pg/ml) BRURAFEATSUTREE (ICso: 6.4 pg/ml) (CxFF 3
IBEPAEMRZ R L E UIc. AATRICKD . B TILTOIIEMRE (FEREOTLELRE
MERTHDZ ENRE SN, PCA DSEOFMIRFERTNHEIRFEINE T, AARK(IHEMEF
TRITFT EDHEIAFRDER TH D FIRCZAFDOHAFTIK TERUFE Uz, GEXURX K 9)

YT SAIDENBRRSBEEDTRMRRZEEL. SHIFRMTEOELZESISH L
*£9, H4IEIE. Toll-like receptor 2 (TLR2)WNRMHHAIDMRRIEDFE(CEER THD &
ZIRELUFULLA BERADRRENDRES (IMEATIATY ., T TAIAFRTIE. BFAEE(WT)
B KU TLR2 RIB(TLR2KO)YIRAZAWNT. hFYITSAIRERIC KD NI ADIIRREN T
BINDEEZILR T D ET, 1EHHICHITS TLR2 DEREIZASHET DI EEBNELE
LTz WT BKU TLR2KO YU R(CFERREE. bFY TS X (PLK #R)BRRBFZRTE L. B
B CHITDRIBEBFINRE. IHNRRE. S KUOKBHBPORIESES 1 S > BDER
FRASEHRUF U, RIC, BE3 0 B8NSV IADITEZ T I D 3 BDITEIERRE
EREUE UMz, RIBFNETORBR. EHHICH I DhEMORZE(E WT & TLR2KO T
BRRECHEINFIULN, BE3 0 BRBROMARRE(E TLR2KO YIOXTHRICHEMULT
WEUZ. Fe. RESY A O ( >~ —0O01F> 12p40. iINOS R E)DRIAE(CE
(FEBDHENFBATU. TEIEBRDER. FIERRERFRHIDLEER TE TLR2 DRIBICKD . A&
DIgE M ROTUEN RENFE Uiz, —75 . BRI TE TLR2KO YO XICHWT, R
[CRDEMECIEREEDEINREENRDSNF U, U EDZTEMNS. TLR2 (FEMHHADAN
ARDRIE L) LAABFREEADRES (FRVD, [FRHZIH T3S 2RO LN RENZE
Uz, Ffo. bFRYTSAVRRICLDBEEDZMEIRIES (FEB8(C TLR2 MFEFRIIREE(C
KB ENREENFE U, EENLDHRNMEIZART B Bz E bt BiiEz
BEEITDCENS. YT STAVBRICKDIEHIADMIRIEE (C TLR2 N—EDEEIZIED
TWBTENEBZBNFE Uz, AAREREH - RIERARARSZIET OIS LA (HARFEMR
i< 1 2011/LS003) . BEEKAIBAZFAAZY (HAZFRES : JP15K15118) , Hk¥AVEAZT (8
%) (HAREMHRES : JP17K19538) . XY — 7Py T (BARZEMIRES : 24880006) .
HFAT (HARZEMiRES : 15)03171, 18K14577,JP17K17570) . ¥l - FRHRRRERAE (C3d
I IENEERSRAREERTNEZE (AMED. 17fk0108120h0001)DiAFEEBNIRL TEME L £
Ufc. DT CEMLUELZ, GEXYUX S 10)

SO BRI DFERODSHRMECDVTIRIFEAEDD D TLRVDHIIRIRT, —iEHI(CIE
REREF MR RSN TWVWET, SOl T27 bk hOTSOFEROLE R & EEH
5 DNAZIMHE U FERODERBEZITU\E UTC. PCRIRBEDIER. Toxoplasma gondii (1.1%).

Sarcocystis spp. (64.4%). Cryptosporidium spp. (5.9%). Trichostrongylidae nematodes

40



4.

(22.7%) DRERNER SN FE LTz, SRRDHFTI(E. Haemonchus spp. (95.6%). Trichostron-
gylus axei (26%) . Trichostrongylus colubriformis (65.2%). Cooperia oncophora
(60.8%)DRERNZRDHSNE Uz, SEIDFER(ICKD. £ NOTSUF (CIFHEA IMFEFRDEF 4
RAERLUTVNDZENESMIIRDEUZ. AMFR(E Mansoura KFEEZFE (T )
EDHBERAFRDRRTT .. EmXIUX S 11)

RV T SIYOBREGERPCLEN D TOEIN, To UES TORRDERIFHH D TL)
FtA. SO T4 UE> - TIBICHITD hFYVISAIYBREDIMBEFRAEZITVE LI,
Eb. RO, T9ZRRIEFABEZERL. MY ITSIIOBRERZHASHCLUELL
TR : £ (26.3%) « ®*3 (42.3%) . 7% (13.4%) ) . £E bMADREREYIIE
R&EUT, ROEDEM. BRREEEDEBAYIDERNERIENE U, SEOR-RET 1
UECHITD hFYVITSAIBRDOYURDZERUTH D, SEBOARFENRI> ~O—-)L
OHBHENRESNFE U, AMARE T UE>SKE - TIR. I IRIKE, Visayas KFE
DHERAFRDOERTH D . FRIEIMEOMRFTEIMATERLUELZ. GERXUX S 12)

FESOFHIAR

O® FABF&F. HRE

HARBREFHEES
HARBREFERFRTERERR
HAFERFRHERES
HARREFERFRBEES - B - LREHES

@ FXEUEFR HRESF
- 5162 BIAAREEZSFMES - HABMETERF R - FERMBRI DRSO A MESFE

RE(CHITDAFRAREDORERAHRE (The Cutting Edge of R&D in Veterinary Parasitology) |
(2019%F9H1 0H. 2KX(FEER=SES)

5. REEER - ERIFOFHKN
- DFFER - NSUTHRI 7 —SAHEEA
- The Journal of Protozoology Research fREEZEE

- The Korean Journal of Parasitology, a member of Editorial Board

6. 2019 FEMAMRRARET (FERX. BH - ES)
FERY (xHEEE)

1.

Mio Maeta, Naoya Miura, Hiroki Tanaka, Takashi Nakamura, Ryo Kawanishi, Yo-

shifumi Nishikawa, Kenichi Asano, Masato Tanaka, Shinya Tamagawa, Yuta Nakai,
Kota Tange, Hiroki Yoshioka, Hideyoshi Harashima, Hidetaka Akita. Vitamin E Scaf-
folds of pH-Responsive Lipid Nanoparticles as DNA Vaccines in Cancer and Protozoan
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445, PMID: 32037381
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Kaoru Kobayashi, Kousuke Umeda, Fumiaki Ihara, Sachi Tanaka, Junya Yamagishi,
Yutaka Suzuki, Yoshifumi Nishikawa*. Transcriptome analysis of the effect of C-C
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BMC Genomics. 2019; 20: 705. PMID: 31506064

Madoka Ichikawa-Seki, Daisuke Motooka, Aiko Kinami, Fumi Murakoshi, Yoko
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Toshihiro Horii, Yoshifumi Nishikawa*. Specific increase of Fusobacterium in the

faecal microbiota of neonatal calves infected with Cryptosporidium parvum. Scien-
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sayuki Igarashi, Ryuichi Sawa, Coh-ichi Nihei, Yoshifumi Nishikawa*. Isolation and

characterization of antiprotozoal compound-producing Streptomyces species from
Mongolian soils. Parasitology International. 2019; 74: 101961. PMID: 31437553
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12.

. EI-Sayed EI-Alfy, Salah Abu-Elwafa, Ibrahim Abbas, Moustafa Al-Araby, Yara Al-Kap-
pany, Kousuke Umeda, Yoshifumi Nishikawa*. Molecular screening approach to

identify protozoan and trichostrongylid parasites infecting one-humped camels
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demicity of Toxoplasma infection and its associated risk factors in Cebu, Philippines.
PL0oS One. 2019; 14: e0217989. PMID: 31188858
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5 J) ABEEFE 5T
T — BE B A B &
(Hiroshi Suzuki)

1. ART—IDRIE
RETFNDIGAC KB RRBEIBODRZA

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
Eififez AL TIEDSIENC IO DB FOMEEZERR I D EEARTRETI N, BRETF(E
HARDEIREAED TIBn FHEeZ BIEN (RO IMRERZIRMU TET X I DT, T
ROBERMBRADCABAEERICSTEREVZET. CNETICRETIENSEH SN
SADBLFHERDAN. EEBER. EdpD U FBRGEREDIBRRDTZH(TTERETNTL)
F9. CNICE. FEREERBEHNTEDDERA. BARDEF T BEOEIBEEEZ(EH
ITBZECKDERBIIEDFR - SAEDOIREZIRELTVET,

CNETHOEFZY EERIIINORIEY IR ZRAWIZFETN S, BEDESF=Z> ERZHER
AR (CRIRN B CEMDM>TEELUR. BRTPOES=Z ERBEZREIDIESIZ>
XS >\ DHREARZ(E. BRI ENE THIEYZ ERZZBETEIN. BEDMRE
BhDESZ> E RZ(E. FETSUTZERD DNA BEEZEIR UETEZ NG =t 23RN
SNELRE. COMRIFE. XSTUTEBEDODHRST KN Y —VERBRICHBVWTEHRREN
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REMEDFEMMHERETY . BEIC T. annulata PCR B4 TeH o> 2 AU S > HDD MM DNA
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XUZXK6) .
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marginale) DFEILZ ., TNENDIREA PCR ZBWTHBRULUE UTz. TDIER. B. bovis
BSrD. B. bigemina (19.0%) . T. annulata (1.6%) . T. orientalis (100.0%) . Tr. theileri
(20.6%) . U A. marginale (32.7% (%) & 57.5% (k&) ) TEULWVBRERZRL. X
US> AICHBIFDENTIRIEGRDBREENPFSHERDFE U, KmXld. AUS> /-
EREEFIAITAT & DEFRHEATRDMRTI XIS 8, 18) .

4. FREDEIIRR

O FABF&F. HRE
HAREREFS - STREE
HAREREFERFR - fHEEE. BE
HAFERF R - TEERE
HARRFEFR - TEERE
HAREESNFS

@ ERULEFR. WRRS
HEIIL

56



5. BEZER - BRRFTOBEIRNR

EREESHERB (OIE) UIJ7L>>RASRS hU— T4/ RS 7K/, BEOTSXATR] 5
K
OIE OSMRL—F+ 20t 45— [#MERBEDOY — RSO EMpRE] KFKE
LBERFASILBRPEI Y —F > 5 — HEFIA - HEHAFRHS HEHAREES
HAPRGRHESBERMSEE - REWIRPFEETHELHEERES FERKRY) =EB
LBEXFESHARZER - One Health Ally Course BEEZES &8
EOIVEEE - EBESEFAMBERKEEN®RETO> 10 NERNZIERES (UBEXSF)

TSXX - BRtEFR - [TIXVICLDEHRERHHORF | EMEES FE

il

KH

il

KpH

6. 2019 FEMAMRRAREF (FERX. BH - ES)
FERY (xHEEE)

1.

Davaajav Otgonsuren, Thillaiampalam Sivakumar, Tovuu Amgalanbaatar, Batsaikhan
Enkhtaivan, Sandagdorj Narantsatsral, Bumduuren Tuvshintulga, Myagmar Zoljargal,
Dalantai Munkhgerel, Batbold Davkharbayar, Purevdorj Baatarjargal, Batdorj Da-
vaasuren, Punsantsogvoo Myagmarsuren, Badgar Battsetsegb Banzragch Battur,
Naoaki Yokoyama*. Molecular epidemiological survey of Babesia bovis, Babesia bi-

gemina, and Babesia sp. Mymensingh infections in Mongolian cattle. Parasitology
International. 2020; 77: 102107. PMID: 32205192

Thillaiampalam Sivakumar, Bumduuren Tuvshintulga, Hemal Kothalawala, Seekkuge
Susil Priyantha Silva, Dinh Thi Bich Lan, Phung Thang Long, Adrian Patalinghug
Ybariez, Rochelle Haidee Daclan Ybafnez, Daniel Francisco Benitez, Dickson Stuart
Tayebwa, Alan Caine Costa DE Macedo, Leonhard Schnittger, Naoaki Yokoyama*.

Host range and geographical distribution of Babesia sp. Mymensingh. Transbound-
ary and Emerging Diseases. 2020; doi: 10.1111/tbed.13546. PMID: 32166838

Amany Magdy Beshbishy Gaber El-Saber Batiha Luay Alkazmi Eman Nadwa, Eman
Rashwan, Ahmed Abdeen, Naoaki Yokoyama, Ikuo Igarashi*. Therapeutic Effects

of Atranorin towards the Proliferation of Babesia and Theileria Parasites. Pathogens.
2020; 9(2): 127. PMID: 32079149

Gaber El-Saber Batiha, Amany Magdy Beshbishy, Oluyomi Stephen Adeyemi, Eman
Nadwa, Eman Rashwan, Naoaki Yokoyama, Ikuo Igarashi*. Safety and efficacy of

hydroxyurea and eflornithine against most blood parasites Babesia and Theileria.
PLoS One. 2020; 15(2): e0228996. PMID: 32053698

Yongchang Li, Mingming Liu, Mohamed Abdo Rizk, Paul Franck Adjou Moumouni,
Seung-Hun Lee, Eloiza May Galon, Huanping Guo, Yang Gao, Jixu Li, Amani Magdy
Beshbishy, Arifin Budiman Nugraha, Shengwei Ji, Maria Agnes Tumwebaze, Bya-
mukama Benedicto, Naoaki Yokoyama, Ikuo Igarashi, Xuenan Xuan*. Drug screen-

ing of food and drug administration-approved compounds against Babesia bovis in

57



10.

11.

12.

13.

14.

vitro. Experimental Parasitology. 2020; 210: 107831. PMID: 31926147
Thillaiampalam Sivakumar, Shiori Fujita, Bumduuren Tuvshintulga, Hemal Kothala-
wala, Seekkuge Susil Priyantha Silva, Naoaki Yokoyama*. Discovery of a new Theil-

eria sp. closely related to Theileria anulata in cattle from Sri Lanka. Scientific Re-
ports. 2019; 9(1): 16132. PMID: 31695080
Baldorj Pagmadulam, Punsantsogvoo Myagmarsuren, Naoaki Yokoyama, Badgar

Battsetseg, Yoshifumi Nishikawa*. Seroepidemiological study of Toxoplama gondii in
small ruminants (sheep and goat) in different provinces of Mongolia. Parasitology
International. 2020; 74: 101996. PMID: 31634631

Atambekova Zhyldyz, Thillaiampalam Sivakumar, Ikuo Igarashi, Erandi Gunasekara,
Hemal Kothalawala, Seekkuge Susil Priyantha Silva, Naoaki Yokoyama*. Epidemio-

logical survey of Anaplasmma marginale in cattle and buffalo in Sri Lanka. Journal of
Veterinary Medical Science. 2019; 81(11): 1601-1605. PMID: 31548475

Punsantsogvoo Myagmarsuren, Thillaiampalam Sivakumar, Batsaikhan Enkhtaivan,
Batdorj Davaasuren, Myagmar Zoljargal, Sandagdorj Narantsatsral, Batbold Dav-
kharbayar, Bayasgalan Mungun-Ochir, Banzragch Battur, Noboru Inoue, Ikuo Iga-
rashi, Badgar Battsetseg, Naoaki Yokoyama*. A Seroepidemiological Survey of

Theileria equi and Babesia caballi in Horses in Mongolia. The Journal of Parasitol-
ogy. 2019; 105(4): 580-586. PMID: 31414947

Gaber El-Saber Batiha, Amani Magdy Beshbishy, Dickson Stuart Tayebwa, Oluyomi
Stephen Adeyemi, Naoaki Yokoyama, Ikuo Igarashi. Evaluation of the inhibitory

effect of ivermectin on the growth of Babesia and Theileria parasites in vitro and in
vivo. Tropical Medicine and Health. 2019; 47: 42. PMID: 31337949

Mst Ishrat Zerin Moni, Kei Hayashi, Thillaiapalam Sivakumar, Moizur Rahman, Lovely
Nahar, Md Zakirul Islam, Naoaki Yokoyama, Katsuya Kitoh, Cornelia Appiah-Kwart-

eng, Yasuhiro Takashima*. First molecular detection of Theileria annulata in Bangla-
desh. Journal of Veterinary Medical Science. 2019; 81(8): 1197-1200.
PMID: 31292335

Arifin Budiman Nugraha, Bumduuren Tuvshintulga, Azirwan Guswanto, Dickson Stu-
art Tayebwa, Mohamed Abdo Rizk, Sambuu Gantuya, GaberEl-Saber Batiha, Amany
Magdy Beshbishy, Thillaiampalam Sivakumar, Naoaki Yokoyama, Ikuo Igarashi*.

Screening the Medicines for Malaria Venture Pathogen Box against piroplasm para-
sites. International Journal for Parasitology: Drugs and Drug Resistance. 2019;
10: 84-90. PMID: 31254719

Amani Magdy Beshbishy, Gaber El-Saber Batiha, Naoaki Yokoyama, Ikuo Igarashi*,

Ellagic acid microspheres restrict the growth of Babesia and Theileria in vitro and
Babesia microti in vivo. Parasites & Vectors. 2019; 12(1): 269. PMID: 31138282
Gaber El-Saber Batiha, Amany Magdy Beshbishy, Dickson Stuart Tayebwa, Oluyomi

58



15.

16.

17.

18.

19.

20.

21.

Stephen Adeyemi, Hazem Shaheen, Naoaki Yokoyama, Ikuo Igarashi*. The effects

of trans-chalcone and chalcone 4 hydrate on the growth of Babesia and Theileria.
PLOS Neglected Tropical Diseases. 2019; 13(5): e0007030. PMID: 31125333

Gaber El-Saber Batiha, Amany Magdy Beshbishy, Dickson Stuart Tayebwa, Hazem
Mohammed Shaheen, Naoaki Yokoyama, Ikuo Igarashi*. Inhibitory effects of

Syzygium aromaticum and Camellia sinensis methanolic extracts on the growth of
Babesia and Theileria parasites. Ticks and Tick-borne Diseases. 2019; 10(5): 949-
958. PMID: 31101552

Bayasgalan Mungun-Ochir, Noriyuki Horiuchi, Adilbish Altanchimeg, Kenji Koyama,
Keisuke Suganuma, Uranbileg Nyamdolgor, Ken-ichi Watanabe, Purevdorj Baatarjar-
gal, Daiki Mizushima, Banzragch Battur, Naoaki Yokoyama, Badgar Battsetseg,

Noboru Inoue, Yoshiyasu Kobayashi*. Polyradiculoneuropathy in dourine-affected
horses. Neuromuscular Disorders. 2019; 29(6): 437-443. PMID: 31101461

Keisuke Suganuma, Daisuke Kondoh, Thillaiampalam Sivakumar, Daiki Mizushima,
Afra’ a Tajelsir Mohamed Elata, Oriel M. M. Thekisoe, Naoaki Yokoyama, Noboru

Inoue*. Molecular characterization of a new Trypanosoma (Megatrypanum) theileri
isolate supports the two main phylogenetic lineages of this species in Japanese cattle.
Parasitology Research. 2019; 118(6): 1927-1935. PMID: 31055671

Erandi Gunasekara, Thillaiampalam Sivakumar, Hemal Kothalawala, Thuduwege San-
ath Abeysekera, Amitha Sampath Weerasingha, Singarayar Caniciyas Vimalakumar,
Ratham Kanagaratnam, Palitha Rohana Yapa, Atambekova Zhyldyz, Ikuo Igarashi,
Seekkuge Susil Priyantha Silva, Naoaki Yokoyama*. Epidemiological survey of hem-

oprotozoan parasites in cattle from low-country wet zone in Sri Lanka. Parasitology
International. 2019; 71: 5-10. PMID: 30858106
Bumduuren Tuvshintulga, Thillaiampalam Sivakumar, Naoaki Yokoyama, Ikuo Iga-

rashi*. Development of unstable resistance to diminazene aceturate in Babesia bovis.
International Journal for Parasitology: Drugs and Drug Resistance. 2019; 9:
87-92. PMID: 30785049

Shimaa Abd El-Salam El-Sayed, Mohamed Abdo Rizk, Naoaki Yokoyama, Ikuo Iga-
rashi*. Evaluation of the in vitro and in vivo inhibitory effect of thymoquinone on
piroplasm parasites. Parasites & Vectors. 2019; 12(1): 37. PMID: 30651142
Batsaikhan Enkhtaivan, Sandagdorj Narantsatsral, Batdorj Davaasuren, Davaajav Ot-

gonsuren, Tovuu Amgalanbaatar, Erdenekhuu Uuganbayar, Myagmar Zoljargal, Pun-
santsogvoo Myagmarsuren, Keisuke Suganuma, Nthatisi Innocentia Molefe, Thil-
laiampalam Sivakumar, Noboru Inoue, Banzragch Battur, Badgar Battsetseg, Naoaki
Yokoyama*. Molecular detection of Anaplasma ovis in small ruminants and ixodid
ticks from Mongolia. Parasitology International. 2019; 69: 47-53.
PMID: 30458297

59



22

23.

24.

. Keigo Takeda*, Hiromasa Yamada, Kenji Ishikawa, H Sakakita, Jaeho Kim, Masashi
Ueda, Jun-ichiro Ikeda, Yoshihiro Akimoto, Yosky Kataoka, Naoaki Yokoyama,

Yuzuru Ikehara, Masaru Hori. Systematic diagnostics of the electrical, optical, and
physicochemical characteristics of low-temperature atmospheric-pressure helium
plasma sources. Journal of Physics D: Applied Physics. 2019; 52: 165202. 10.
088/1361-6463/aaff44

Gaber E-S Batiha, Amani M Beshbishy, Dickson S Tayebwa, Oluyomi S Adeyemi,
Naoaki Yokoyama, Ikuo Igarashi*. Anti-piroplasmic potential of the methanolic

Peganum harmala seeds and ethanolic Artemisia absinthium leaf extracts. The Jour-
nal of Protozoology Research. 2019; 29: 8-25. doi.org/10.32268/jprotozo-
olres.29.1-2_8

Tserendorj Munkhjargal, Gaber El-Saber Batiha, Amani Magdy Beshbishy, Mohamed
Abdo Rizk, Azirwan Guswanto, Toshi Onikubo, Tayebwa Dickson, Naoaki Yokoyama,

Ikuo Igarashi*. Improvement of SYBR Green I—based fluorescence assay reading
procedure for anti-babesial drugs screening in vitro. The Journal of Protozoology
Research. 2019; 29: 26-43. doi.org/10.32268/jprotozoolres.29.1-2_26

1.

Mohamed Abdo Rizk, Shimaa Abd El-Salam El-Sayed, Sabry El-Khodery, Naoaki
Yokoyama, Ikuo Igarashi*. Discovering the in vitro potent inhibitors against Babesia
and Theileria parasites by repurposing the Malaria Box: A review. Veterinary Para-
sitology. 2019; 274: 108895. PMID: 31494399

ThankGod E Onyiche, Keisuke Suganuma, Ikuo Igarashi, Naoaki Yokoyama, Xuenan

Xuan, Oriel Thekisoe*. A Review on Equine Piroplasmosis: Epidemiology, Vector Ecol-
ogy, Risk Factors, Host Immunity, Diagnosis and Control. International Journal of
Environmental Research and Public Health. 2019; 16(10): 1736. PMID:
31100920

Rika Umemiya-Shirafuji*, Kozo Fujisaki, Kiyoshi Okado, Paul Franck Adjou Mou-
mouni, Naoaki Yokoyama, Hiroshi Suzuki, Noboru Inoue, Xuenan Xuan. Hard ticks

as research resources for vector biology: from genome to whole-blood level (Mini
Review). The Japan Society of Medical Entomology and Zoology. 2019; 70: 181-
188. doi.org/10.7601/mez.70.181

e

1.

2.

BB (D1E]ME) /IR I7E, p48-49. MRS W I DIEHDRK EIHDBRGAEST
o UVA ST BTE . AR REE. B&ERE. 20194

BILER (D1B#1E)  FRENS (ERERES) po-10. PEIITLYIXER (EOTS
AHE) p65-82. EMPFARKT (METHR) « RIB E. BEEERS. 885, 2019 F

60



7.

—

N

hEERE. 7 MY —FEE

[FOREE]  XEFERE: (HRRITHREESR) \ ENfRRREENRE - BRESR
Kt atAzTHE  BMDEEmTTEf] (D<@ « 20194 6 A 16 H
MEBECHSIFTFNEEOTSAVRDREMR(ICDNT] |« ItBEAHKISS SEH
Bx. +BITSY (BL) . 201948821 H

[ ANBRSL@REVIE (C DV T~ IEBE (CRO NEHLBRGYEDRIRA L (E~] . 317> b=
F— (BRENDHREER) « S/IWEREKR (E/IMY) « 2019 11 A 158

. BEERS

[Bovine babesiosis ~Role of OIE reference laboratory~] OIE special seminar. Hue
University of Agriculture and Forestry, Vietnam. 20194 11 H5H

[Bovine babesiosis ~Role of OIE reference laboratory~| OIE special seminar. Faculty
of Veterinary Medicine, Chiang Mai University, Thailand. 20202 A 11 H

. BGHRE
. ERY 31 FE REFEEMREE (RMWKESR - HE - T£2/) [FHEO OIE BEMREE

EEE] . AR EN31FE

. ER 31 FE ERARMARINERES (ERERATEE B) (XERIFE) FlzCRRanc

TRIRMES) R 77 (C3t 9 D EBREAHIR(C (Cra i3 e BE8HT]  (19KKO0174) R, Tk
31 FE~DH 3 FE

. Rk 30 FE PEEVEATE (B%F) (XEPRIFER) [ /NEEOTSAIA4NEEOTSX

NROFEECSZD5E] (18K19257) . K. Tk 30 FE~THITEE

. SERE 28 FFE BEEAR B (XERIFEA) [4H)IRSTRICH I DA — A REGT 1=

v NAOFTIVDOF > DRFEMF] (16H05033) « AR, Tk 28 FE~DHTERE (k)

ERE 29 FFE —ERRREEA -T2 /(- =2y THEWR (BXRFiRER) [XUS

DHATREAIERY) R T7R(CH T SEBZENEDRFEMTT] . AR, Tk 29 FE~DF]
TTEE

. Rk 29 FE AFTHLREZAESR-B. 77277 - VI U DFMEERIAE (BARFMIRES) (R

X XFE)  DE. T 29 FE~DHTEE

. ER% 30 FFE HRIARERME KERIFE) | BIFEAINRINRLE b IR TR (CE XTI

TEHABEEORRE (MMEARRIAFRE TUVSHINTULGA BUMDUUREN) . AR
A, Tk 30 FE~DH2FE

. Bk 30 £ BT (B) (EMRIZEA) [EO0T7SXVRICHIDIAER— 3 BEE

DER\ANDEAbZBIE UZAFAFE] (18H02337) (K&kE H+=EAES) « o8, ¥k
30 FE~DH 2 FE

R 31 FE AFREEIRASY — bR (XEPRIFE) [Determination of host range and

global distribution of Babesia sp. Mymensingh, a recently discovered virulent Babesia
capable of causing clinical babesiosis in cattle] (19K23704) ({Xz%#& Thillaiampalam

61



Sivakumar) . <&, ¥k 31 FE~SHN2FEE

10. H55FHAGR - NS
HHIIL

11. FiCEAT IREIRR
HEIIL

12, HEF
HEIIL

13. BN EDREHAR (HEHAFRENEESD)

1. Phung Thang Long: [EREFRAE (X K3 L) 1 Hue University of Agriculture and For-
estry, Vietnam, 2005 & 1 B~. XEMZEMESRIBE

2. Nattawooti Sthitmatee: [EFEFHAE (F-) 1 Chiang Mai University, Thailand, 2012
F 12 B~, XFHEFREMEIRBE

3. Badgar Battsetseg: [EYEFHAE (E£>TJ)L) | Institute of Veterinary Medicine, Mon-
golia, 2019 £F 6 A ~EPEHEFFREMZIRIBE

4. Seekkuge Susil Priyantha Silva: [EfEFHAE (RU>>4) | Veterinary Seserch In-
stitute, Sri Lanka, 2019 &£ 7 B~. ZPEHEIEEZEMIRE

62



Sl T AR Y5
T B W 2 5 — B

(Shin-ichiro Kawazu)

1. ART—IDRIE
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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
FE(E. HEED) R FPRER (JIRS T - IRERX Babesia bovis) TDEGFIRERBDIE
T J LimE (CRISPR/Cas9 %) iz L T, BESICARVZUE Uz, BAEN
(Cl&. CRISPR/Cas9 Z%&IGA L T. spherical body protein 3 (SBP3) AMDAJD{FhN>
thioredoxine peroxidase 1 (tpx-1) B FADREZEDEA (CARINWZUE U, CO#bl
ZIGAITDZET, )RS TERTDY ) LHERERRATY® GAP HFEMAFRN,. BCEEI D&
NEFCEEIT GXIRAR5) . — A BEED) RS FER ()RS T7- A)\45 Babesia ovata)
Tl CNFETHHRBATAB CIRONTUVRN D TEXFI ZHRHN TORBER T —Z D73 Fiml(c
TI0DIADTzsD. TIRIMRATDRBRT—HSB YT ZHRHNTORBERT —ADMb 7z
BRENIBEER CHREIDIFEZMILUTC. FPIESCARVWVLELUZ, CORMMZIGHETSZ
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RPEMRDIAGZ (CET LI D ELTWVET . —A. BAREMREIEDZETEZHFE T DM
Tl BRTAE (ELISA) YW POCT Z(ZUHETD. COTFERBDIR - BER(CmEIFTTH
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AERATEL NI Y =X "2 REBN S0 RBRETERRZITA DL S (TEERIL S Btz
MB(CHEIIL. FARITE NN Y —=DT ) LB, TRIEERRT. BRI 4RI EDE
WHARZIT DO CTLWET ., Fe. COXRDCULTESNIETFNRITE M) Y - DEREHATT
BRZE E(C. QRN DEMEIC MU/ Y — Y RRPIRREZ IEIE O] e/ f B 2 Ml DR St =
EE(CEFTZRATRUFIR NI Y —VIEREEORR EEARLCAITTEMRZED TLET,
EBIC0IEV T 7 LRSS MU— (R—S9" (Trypanosoma evansi ERE) ) EUT. &)
MEUIN Y —VIECRAT 2R BEMER 217D CLET,
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- BPANRATEL NV Y =R DD EIEEEDOWHILS KU D BIROIEIR T
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- BIEERURANMHNSDOH N Y —EEE DR
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Trypanosoma equiperdum (XD KUY —NED— B THDIBEDRFEARTHD.
F(CMRPICTFEIT MBI/ Y T EFERDAETERSRMR(CTE URE(C KD TRE
MERKUET, @& (TDXF) (& OIE DEDHIDEBREBREEETHDCEMNNST,
Trypanosoma equiperdum Z54EENRE EERPRAEIA E DESE (JRREAIR) (IKREFEATH D, F/z
BREOHHICER CTHDABEEFHIIENTULWERA. F4(E Trypanosoma equiperdum
DFEH ERHHRE D ESEE /R EOHRERES ISR ITHBEZAS N CITD 7B
ELT, ETIIVETER EZaniz 4EflZNRE L ORBFNRRZEmRLE U,
TORER., [SRZRERE 1 —0/\(F— & TOMRICZH SN DB CAEHENER
BNFE Uz, RARIC K DIBEDIRRIEIRD— D ThHh DIRMENS| S SN DHEEBD—
WABASHERDFELRZ GBXURES) (B2 IIVENAGRIFRFEREZHAFTA. HILE
ERFEMEEFIM EDHEHBHATR) . FLETILICHBNWTIX (FZORFNMEMECHNZ.
BERDT AT 27+« 74— EUTHEEN - MEM(SER(CEERKREB CI. BRICHTDIH
BIREBENEII SN TULVRWZS, OIE (JERERBED YDA BKICKDIERMEZIHERL
TWEIH E>TIL =MD &I DEREREER TOEMITHEEE T I, €2 THEEAEEDHE
EBNELT, BREEMNDNYO—HFIICH T DIERNEREZHASETUL. TORER.
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theilrei ONBHEE L. FREFEN - BRFENRBIZITOE UL, FERENLFEITORRE. £
EN'60 £ 7.8 ym ERTH D ELBICEBREHZRTIRE, CNFTICIRESNTULD Tryp-
anosoma theilrei (Megatrypanum BJE) DFFEE—EHUF U, RIEGFRIREEMTORE
R. ItmENSDBESNIZ Trypanosoma theilrei %k ER—D TthIl L — RICEFT D&M
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MU IBBAH AL Fa_X—=FNTK 12 BERHRGESEZIT o7, R RY kI,
Nycodenz®|Z X255 Al OBl E L7282 A, KED Pey 75 2R IR I ER 2 [B] 1Y
THIENTET,

3) Pcy (24 28/ T EA L AIFAVBRDOREST :

Pey S ZUR~EHEG T4 E AL, EHIZH L No.2 ~FERAEEREL7-, No.2 132
fi 4 BH#END 15 B, VAU AR G217 o7, #:ff 20 A %LU, No.2 DK
IR I LR B2 GFP 7 v isgaRE iz (G, X2),

SN 1 ARRE JRHRIETE B — SR AP ERCR =, 2020 4F 2 H 13 B AR
PER S I bt FE e 2 —

‘Development of an effective alternative model for in vivo hypnozoite-induced
relapse infection: a Japanese macaque (Macaca fuscata) model experimentally
infected with Plasmodium cynomolgi. Parasit Int, 2020; 76, 102096. Kawai S,
Annoura T, Araki T, Shiogama Y, Soma S, Takano JI, Otake Sato M, Kaneko O,
Yasutomi Y, Chigusa Y
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NRCPD-OUAVM Joint Research Report

Date: 20. 5. 2020
Project no: 2019-joint-2

1. Principal investigator
Name: RNDr. Daniel Sojka, Ph.D.
Position: Research Scientist — Laboratory of Vector Immunology
Affiliation: Institute of Parasitology, Biology Centre CAS, BraniSovska 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: Professor and Associate Professor

4. Research period (in mm/dd/yyyy, and total number of years)
01/01/2019 -12/31/2021

3 years

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 Plasmodium falciparum
but Babesia 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.

6. Outline of research process

84



The first collaborative visit of two Institute of Parasitology, Biology Centre, the Czech Academy of
Sciences (loP BC CAS) research team members, Dr. Sojka and Dr. Jalovecka, to the NRCPD labora-
tory of prof. Kawazu took place between October 27 and November 20, 2019. The short research stay
of two members was enabled by partial funding of the mobility costs from the loP BC CAS funding
resources. The research stay was primarily focused on the determination of optimal research strategies
and the initial objective assessment including methodological training of techniques necessary for
transgenic Babesia preparation. During this visit, we agreed to establish stable transgenic DiCre re-
combinase-expressing strain(s) of two Babesia species — Babesia divergens (Dr. Sojka and Dr.
Jalovecka, Institute of loP BC CAS, Czech Republic) and Babesia bovis (Prof. Kawazu and Dr. Asada,
NRCPD-OUAVM, Japan). This agreement reflects the model species that have already been estab-
lished in both laboratories and, thus, minimize the time that would be necessary for introduction of
novel Babesia species.

Since the home laboratory at loP BC CAS enables working with ex vivo cultures of B. divergens, the
team of Dr. Sojka follows a pioneer mission in the development of specific transgenic tools for this
particular species. In the first year of the project, the team has already identified and sequenced several
B. divergens-specific promoters. Among selected were those that drive activity of actin (Bdiv_007890),
elongation factor-1a (EF-1a, Bdiv_030590) and hsp70 (heat shock protein, Bdiv_029570) genes as
those particular promoters showed high activity in other Babesia species. Other newly identified pro-
moters are those controlling for the expression of B. divergens calmodulin (Bdiv_005010c) and chlo-
roquine resistance transporter (Bdiv_036760) because such promoters are commonly used in Babe-
sia-related Plasmodium models. In addition, the team has also successfully amplified and sequenced
B. divergens 3’ UTRs (untranslated regions) of the above-mentioned genes. Another primary objective
was testing the sensitivity of B. divergens to selection markers used for plasmid transfection of other
Babesia species. We successfully validated the effect of Blasticidin-S-Deaminase (BSD) and
WR99210 for B. divergens. At the moment the last step prior final plasmid construction is the determi-
nation of optimal concentrations of these selection markers for their direct use in transfected B. diver-
gens bovine erythrocyte cultures. To fulfill this task, we have recently introduced and optimized the
technique of rapid parasitemia levels detection by flow cytometry analysis.

The recipient locus for DiCre cassette has already been selected based on the communication with
Dr. Collins (research group of Dr. Blackman, Francis Crick Institute, London, UK) who is one of the
major team members behind the introduction of the DiCre system to P. falciparum (Collins et al. 2013
Mol Microbiol). The most recent experimental design protocol employs the putative Bd-6cys-E gene
(Bdiv_04560c) displaying high homology with the P. falciparum p230p gene (PF3D7_0208900) that
has been used as stable recipient locus for the DiCre cassette in this malaria parasite. Moreover, tar-
geted disruption of B. bovis Bbo-6cys-E gene (BBOV_II006600), an orthologue of Bdiv_044560c and
PF3D7_0208900 genes, indicated its dispensability for parasite blood stages. The design of construct
for the generation of parental DiCre recombinase-expressing B. divergens lineage is depicted in Figure
1.

85



e5 UTR

Bdiv_04560c

——||-|R1 FKBP-Cre59

e5'UTR ¥ i5'UTR

—E.Bdiv__MSGOc HR1 FKBP-Cre59|— FRB-Cre60 |HR2

Figure 1. Establishment of the inducible knock-out DiCre system in B. divergens.

Schematic representation of the selected strategy to develop the parental B. divergens DiCre line.
Bdiv_044560c gene represents the recipient locus for rapamycin-binding FKBP-Cre59 and FRB-Cre60
proteins under the control of inserted B. divergens-specific promoters. HR1 and HR2 represent homol-

ogous regions, i5’"UTR = inserted promoter; e5'UTR = promotor of the endogenous B. divergens gene.

7. Outline of research achievements

- B. divergens selected as the model Babesia species

- B. divergens-specific promoters identified and sequenced

- B. divergens-specific 3’ untranslated regions identified and sequenced

- Flow cytometry protocol for parasitemia determination optimized for B. divergens

- Blasticidin-S-Deaminase (BSD) and WR99210 selection markers validated for B. divergens

- Optimal selection marker concentrations determination for their use in B. divergens cultures
in progress

- Recipient locus for DiCre cassette selected

- Final plasmid construct for the generation of parental DiCre B. divergens lineage designed

and under construction (cloning)

8. Publication of research achievements

Publications from this project should await future collaboration between the two groups. The two
team members gave two seminar talks during their visit to NRCPD, OBIHIRO: Jalovecka et al.: Estab-
lishment of Babesia laboratory model and its experimental application; Sojka et al.: Proteolytic targets

in ticks and tick-borne diseases.

Attach reference materials as necessary.
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ELbREis=;

Babesia bovis (2157 D3R TRE TR HUERGL IR MERANE T ORMTEH M4E 12
FRFET 5 & THIRIE IR & 5| &L 3 TR S THE | SV RO 72 R BE AN EI DAL TC
WD, ZD AT =R B DWW TUIFAE RIS TR, ZOFFRRED 4y T IS 2 fR T4
=L LT, FAREIX I E TS, BRYLIR M ER AN o i B Al PN BB C B2 5 375
JR R EFREHEAE LW R MR A BISLL | BRI CORNT ATV T N— Al 70T 4 —
LIRATZA TN, ZIVORR CRIAT D ves-1 aBtFNTEWRHDHZELALINI LT, Bi
FEREILEEERD ves 1 a BRI T DR M2 MIEH L., T OISO E(L
BRRAT UT2 28, R 2 JFURER Tl PR lasEE o LRI ATz, 2
T AEET, BEL QWD ves 1B 1A /o7 TN A2 L CRllaEEEEN b
DENTEATN, Z D%, B WA ICRDD ves 1 o FEIROPEEITV, JiHR
WOV REEZEITHIEESIC, IMEWNEMRMEL 72 —DRIEICE FT528%H
HIEL T,

WEAEE D ILRIMFIEIC KD HEE S T2, FEBLL TS ves-1 8151 DB s ik A3
Fr, R Z R R A S H 2 LM TETZMN, PCR ICEVE R T EEOMEEE F TIIMER TE /2o
7o MDAV R Z SR A I O o KB I A PN R 2 D = B s B e T —
EROK TITHEAEMEDIR TR ALNTD, BEAETEDIR FRHLIRWRLHY | fidmz T
TINIIEZ AT BB T EDOIRIAR ves-1 DOFBLIRIN 2 ESOIRDHEHNT B3 FETH
%o

SHIT, WEREELIIRR D ves-1 a i BRIFEE T2 WA ERIL | 48 PN BRI 4
FHIRTHIL TND ves-T1a% 22 E L GBI DI A 1570, AL i HIZ>un T,
A% A N R A R A1 TO T E ThD,
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* ves-1 AR FEREEE DR A

R —7 2 RZEDT ) I ST ATV T N—MRENTIZED 5 2 Yetafk 7 T m
AT TEIAFAE T D ves-1 @I FNBIL CWAEHEESTZ, Z2C, YiZl{sFHEIC
1FETD ves-1a, FECHNVEIEEST H T T AIRAL AT 7 M ARRLL | 45 P B2 AT I i 2
EIR(C1, C3), IEHERR(C2, CHOITEIE T AEIT T, HARIRD%ZNZ O
IZONWTHE Y~ —H— L RIE(GFP) 2R BT DGO, N85 5 A
Do —=o T 5570 B OEEEZ PCR ICKVRER LI E LT3, R TX7/ah
ST B EER N R L B FFEIZ ves, smorf #1I0H LT AL D% EiGin+
DHAHZENFRKEZ 2 HID, EZ T, Sobi-ra—ra2 v, B N la~DH5
PEARER T DL LT, BEEMERBR AT o745 B SIS kDo EN TN 2 70—
TlE, C1 kD C1-B6 [ IHEE MK T, C1-B8 1385 M -, C3 ko C3-E4, C3-
CTITHEAEMIR T L, 37— TR PRREVESE RO FRALNMN, 1 78— Tl
WZEEE M ERNABONT, — 05 REEERE RO 7a— Tk, s IRV E
FTho=M, C5 KD C5-F11 7u—r Tl THEEED ERNRBLNTZ, 5% iEix
FFEDOREERIL, B EAKD ves-1 DFEBURIMOEENLETH D,
- ves-1 &1 R BUR R oo ERL

MEAEFE X T ICoe Y — A BT ves-I(a /2L B) ZiEFEHSELEREIT 7278,
ves-1 DIBFBLNLELIRN, ves -1 \[ZH e~ — N —F L VBRGSO Blsd -
D, B~ — D —H R E RN ves-1 OIRIMERAER MRS I B 5.2
TWDAIHEMENR E TE R o7, 2T AEET mye BVIEEA LT ves 1 ai8in
FE ef-1aBIGTFREICHiAT AT, ves-Ia WFBLF MO ERA I -, ZOHE 5.
1A N R BE 5 1R C2 HRICEEERR C3 D ves-1 a i s ST AR A 55
Niz, ef1 a BIGTEE~DIHaL ANT7 O AL PCRIZE > THERRS I, ves-IaD
W BUIHT mye FURZE H L7z [MEa0thtRiE, v o2& 7 ay MEIC TS,
Boni-thEra—= 7 %L R ELT ves 1 a DIBFEBRNBIERIN QD20 S %A
JRHRIZ DWW TS N A2 5 B A1 7O T8 Th D,

B
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(N. caninum OHUFE$ER VLP OfEHR)
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201945 H9H ~ 202043 A 31 H

HAY RS

AV ZKERLF- (virus-like particle, VLP) 1%, STEA R0 7 F L FkF L THIGS
NTWD, KHFEE L, ZNET, hAax2HWOTUA NV ALEEEOREEEFF> VLP OfE
TR B L7 (Deo et al., J. Biotechnol., 165, 69-75, 2013; Tsuji et al., J.
Biotechnol., 155, 185-192, 2011), BEIZJR BUC R DEYMEDET L EL T, RAAKRT
JRHRZFZER G L T3 ORI EL (Otsuki et al., Vet. Parasitol., 192:
284-287, 2013) |\ NF 2T AL ASNDOHEIRIZE D LTZ (Kato et al., Mol. Biotech-
nol., 57, 145154, 2015) , ABFZETIL, V¥ FAARTIEE X —7 v eL T, Z4fi VLP
U rF o ERIL | EYYE B EER IZ IV FEEE T D, mAERIITIE, BBINEH WL T T
L TIIRARE ChoTom B VLP U7 F 1A a2 TR ENDOEMIiE
ERAY g 10 Nt b B RVAC RPNt S E = BN

WFgERtaE D
BB

1.VLP OERL (F5i K5 : VLP O'F#ELC, Canine parvovirus Of&i&EX 7 7'E
Viral Protein 2 (VP2)% H\ /=, VP2 I, H A2 THIAL, KT HLEERE 20-25 nm
» VLP ZHEp 7 5 (HMAE BB L DMEEH) . VLP E~OHRHRIZIX
Streptococcus pyogenes INFE DT 4T ORI TF UREEF L NTENBI LI
SpyTag (ST) /SpyCatcher (SC) IHHHEET AT L% F|H LT (Xu et al., Int. J. Mol.
Sci., 20, e4228, 2019), AHFFETIX, i 737'E Profilin (PROF) (Suhaimi et al.,
Biochem. Biophys. Res. Commun., 522, 8-13, 2020) } O\, Neospora caninum
ITixFE Cdh D Toxoplasma gondii DR 7 7IV—I\ZJE T % N. caninum H 3D Toxofilin
(TOX0)% VLP OFXMICIERTHHUROBEMEL . ST/SC LA FEG T AT L0 m 0
IRETVLP U7 T LU TO R HEME A RRRE LT,
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2.~ ATRYLERBRI BT DA ARTIEII KT 2T 7T 2 LU CTOFHM (R R g A
Jee X — 1) EdREOILEMTE) B EBRIL, *HIREE (PBS LR L0 VLP) LV
OF AEREREE 43T CL 6 B BALBle ~ 7 A T{To7, EHENIZUZF %) 100 ng
EHEFEL , 208 H OFF2[al L7z, (RIRIESRIE OFFEIZ OV T, 3 IZERE oK
BRI U=, 4 BIZ N. caninum JF B DB ATV, 9 B (281 (Fy
FHPURDAEPE) | INOFiE ) (Real-time PCR #ELVJF HOBENE) | I ONC G RBLE2 (K&
RAAFER) ATV, VI T ELTOMREZNEIRGEL | iR OR A% 20 Fr0IZBA
TEDHNEIMETEREALLT,

AT TR 72 VLP 1%, 2588 51 BEEE & O Bh A OIS LD fEFT O 5L, ST
VP2 I3 H CEAICEVER 20-45 nm DD VLP 2T, oz B O T
1% VLP O —#T ST DRI TE/=, PROF & TOXO i, ST-VP2 Lot
FEGIZED, o EOT T IDERS L, VLP £~ RERIB LT,

R ICB W, PUREES % 3 i BICHIN L7~ T AMENLZEIE LD HLR
VT 2R B HUR SOE A HERR S AL, FURICHRT -2 1 d#s S Sz,

N. caninum R BRI X DB EFROFER, ~TADAELFEIT | EEETIX 100%I2 %)
L. PROF #£TlE 67%., TOXO #ETlE 83% Tdh o7, PURIER LA o7- VLP BEDH;
AL BT% DT LTz, JR BB R 1% D ERIRBLESRE B | et BRI R U 7 F Bt
T, FOMTERERD SRR R OB LR R ST,

<~ Z AR A RT-PCR CTHl_7-L2A, xtIREELD 7F AR RE & TP H
BICHBENRAONIR T,

YL bz END, STISC A5 AT A28k PROF & TOXO O#err VLP i3, %
FEHEILRRETHY ., HABRE XA ARTIEICKT T A RN RO DD *HAL
BEED NI BRDRGEN ML ETHD, 5tk XA ARTEZ M~ T A o
P TN E L, B ERO RE LA 20 ENHD,

WFFER D
¥ R

BE O s 4R AL 759)1135 30, Abdou Ahmed. #MSELR. Neospora caninum 3D
Toxofilin #> /X7 EDU VT NREIZEETHHFE, 5 88 Bl H ARFARFEERKE 2P
—23), 2020 = 5 H 30~31 H, /A& HERFIR Bt 2 —,
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H28-30 HFEOARILFFET, TV EFAMM BRI OIIN Y —<1F
WA == T o AT Tz, fERELCTEIR S — XL CTHH &N A9 — L7 v
HuARE (J Nat. Prod., 2016, 79, 2933-2940) &7 ALY 7 ¥ (J Nat.
Prod. 2019, 82, 774-784) % T. congolense \Zxf 3 HIEMALAMEL CR.H L, FFlZ
TEMEA Y — U3 A b I O pl AL — 18 L IS KO o DA s 5=
BTz, B EDPN R —<iEERBRICID ., 1. RO DET- Ry LR —
DA TIEVEO FHMERENZZE, BEW 2. %V —VEKERTHLEHD
PR S — = {E DR B LS DO#EIT T ==L I FOEREEOBEEEICHHEN
HERIS Tz,

LR TEODITI AT N—TTEHEHLIZONIREY Al THD, AMEAEWITIEMA
X — LD KEEFEDMEFNERRI N T DO TH D), Trypanosoma congolense |
*T DO ETEEZMERF Lo EE, FLHIREBEME TL WD A L LT, [FEk
V7T LT UV EEROK R DO I LOTEPEIC KR E B VR R 6N T LE
TOHFEMFETHLNIIL TN,

ZZTARBEE T I XY — a2t QUSRS T T b B 2 L5 Ak
L, F210 ZNETY L —TF CTRIBL CETIEL AW ERERD B2 A T 5L EW
ERIRDPOBIRE T D, i T I & I THRIALE Y OREETE YEAE BE S0 w5t 2 ERE
P95 2 & CHEIE AR LA 0 | LRI OBIFEZ I T 2 2O E b & E i
RIHIELEHBET S,
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II. NETHIN—TFTRHUHREL TEHN S —< G L S LR OB #
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1. Oxytropis lanata 3O R4

EHA XYY — VD BBES VB AVE~ AREY)  Oxytropis lanata fREBITHE
=AY O EIRIZOWTHBI#EL S FONRINEE 2 i RREED T,
2. Artemisia sieversiana @ % 3 WL

B ANVEXIRNEY) Artemisia sieversiana />HIAVETOHINI N ) —<{EPEA
TN == T OFERNOEH L CWDIT T, 7TR IARKE, TN~ AREDER %
1To7,
II. it I & I TEAEAMICHOWTHERE, 5 FBEOBEEMERNI R )Y —=
Trypanosoma congolense, T. brucei brucer, T. evansi, T. b. rhodesiense, T. b.
gambiense |ZX L CHIN /N )Y —~<{EMEZ R L 72,

FoMifa Y (MDBK v Bk 23 mL7= CE ),

1. Oxytropis lanata i FESORRRBOFER, YR=0 Z7IR /AR EET.OLELT
36 FHIEDOILA W E BB G E LT, iR Y —<iEZR ML 722 A, 1 FfED
TIRIARPIEMAL G E L THOC 5T, FToRIEMER BIZH WD EDIRAIZ I
D&, ey vn=F —EEEEEZ UG R = R S E L THBNCL
7oo URZEFSC 1)

2. Artemisia sieversiana DT RROFER ., TR EAXT LA RE G55 23
TEIED R 4y % BRI TR E LT, B IS B AR T /L~ A RIS TR i s AT
R NOE AXTMUICE S TIARBLE £ THRIE LT, FLR /Y — <GP OFE R, U
T AL T TR IAREIIEMNZ R ZOFERIZINETIHER L CEEV T O
EEMHEFEBICH RAIRA DD Th-o7-, GRSl T)

3. L EDR R LA AL S LM ETE MEA BIR TN | L oM & i b 2 XY, IR
R ORI ST LMD @S M A ZTRE T AT O R & SRR Iz T
THED TS (2020 4B L RIAFZERREE L CHEETTH) .
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<R Rm3C>

1) Hyaluronidase inhibitory saponins and a trypanocidal isoflavonoid from the
aerial parts of Oxytropis lanata, Buyanmandakh Buyankhishig, Toshihiro Mu-
rata, Keisuke Suganuma, Javzan Batkhuu, Kenroh Sasaki. 2020, Fitoterapia, in
press.

DOI: https://doi.org/10.1016/;.fitote.2020.104608

<FRER>

1) 2=V [EA FEY Yargui: Pulsatilla flavescens 160 il 45y ENFE,

AHE B, B OREE . Tserendor] Munkhjargal, Bumduuren Tuvshintulga.
Buyanmandakh Buyankhishig. Dorj Ganchimeg, Badarch Batbold, Bekh-Ochir
Davaapurev, fi+ &A% . Dulamjav Batsuren . Javzan Batkhuu, ¥4 A& R[],
H A2 140 4543, 2020 45 3 A, 5UHD (& LB .
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Wi (G- KR (KO) R ERLZe B 21T 2O R B OMENT Q)R A — T ANME
TFem FS 4] & B e A AR O R L IR - D FEAT A T2 T Lo CRtiS 7=,
o ’i; ZORER, BB TO—2oRa—RT25EB'HE (PbCapl84) 13, A — T ARNHEIZ

BWTAREY A BRIV TNOI O R ~BITTHETIHEIET 2EAE TH
LHEHEERESNTZ, b — O DEBA'YE (PbCapd94) 1%, A — A% — OIS HICH T
TEL, A — 3V ANBERE AR B E L COREEEL . FFBIEN S H G A SL IR T ~D A
— A F—bDOBEN D DEEMEEEEE D > QDI EARIBE N,
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msp-9 7 E—H—(ZE & #i % 7~ conditional KO J5 A (LLF ¢dKO) Z/ERIL, V7 /L4
A2 PCR ZHWTHAT —YTO mRNA ORBMNT 21T o712, AR AT,
cdKO Ji X B AR (W) Ji th D253 DFBLClho 7=, Wi th 28~30 H BT oo
WA L, BT 1 PCDOMERR IdH 7= D ARD Y A MBI Z R ELT-EZ 5, edKO JiH
DART ANIIE, WT JFHR D 27% &R0 BRI LT e, FeAR ey A ML T
WO R~ A S T2E 25, cdKO JR RO AR DY A NI~ A EGE L7
Mole, Y b KB 33— 52EBAEIL A — T AMBICB W TAR Y A D3
RSN TSI DOWEE AR~ T T2 ETITHIE T 2E A ThHEHEER SN,

{9 — DM LT PbCapd94 [Zo>WTiE, KO JFHe WT JF oA — A F%—h
L, EOEEMEIC DWW THEBREIZIT 70 2A LN ENEE MK T L2,
W, ZOBEMEAE IR TOPUREERIL, A — AR — RIS E LA, Pk
2L TH— I AR —bOIEEERH LTINS, UL B AEAEIXA— A % —
FOABINER B AAIEL . A — T ANBERE R BB &L CORERES LD H GHEN D
HR G H GBS R T~ DA — A R —FOBENZ B D DEE MEEEZ D > TWVDZEN R
By,
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Plasmodium berghei ® PbCap494 % /37/& % ookinete D ENEENZE 575
%5162 [B] A AREREFSFITES

KRGHal, B8 5%, mAREh, HEE
Plasamodium berghei Cap184 [TIWUANIZIIT DHERNRAR Y A FOENZFEET S
%5 65 [0l HARFAERTS AAREADY S JLBASGHERIRS

WL | AR AR B, R, B % fE A, fR 22 52

FAIvZVT R PbCapd94 134 — A R —hOiEE I L O — S ANREFE A2 B -
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]l 201944 H1H ~ 202043 H 31 H
75 JELE AV A (Adeno-associated virus; AAV) 13, IT4F ., Bis FIEEH O~
— 2T WU TR S CNAT AL ART H—To DN, TITF L R Z—L L TD
WEBNT D20, AAV 1 ZFERFEEN SRR B ME BN TN DD Z2TH
D BN T) T I IF o _RIE =R TEREE 2 BV, RKBFZE Tl B E~T
HA-#RE | VT REBEBURZRB T L7 T JHEET ANV A (AAV) X7 X2 —ZBAFR L, 70 Z i E %

FHETDHTT IIANARTH—(Ad) £D Heterologous Prime-Boost i/ iE41792
LT EDIITF UIREHET HIEE BRELTZ, =TT HREL T, ARy A ML
Ji PfCSP LA A Fr—MMAPUR Pfs25 ZHEMEL AERLTZT 7T o ORGP 2h F
225 NBHR AL 2 R 2~ 7 €7 L TR L 72,
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7T IBEETANA(AAV) &T T JUANVA(AD) & W B~ TV T 20 7 F > D
TESL

AAV [fiE 17 (AAV1) | AAVS, AAV8 725 TNT Ad ~7¥—DEnZ2ivaE T,
BN~ Z )T JE R OJEGL 5 R PECSP SAniRPL 1LY 7 F L HUi Pfs25 S @l &%
B 2200 7 F A REEE L K BRI,
~TVTF L VRS ER
Q7T A L7 =AM Ad WIEIRE,AAVL SBINGIE ONIE T~ A A N EE
FEL . PICSP REHALE(R THM A X AI~ TV T JRIZ AT ¥ L o DY Br 2 1T -
7o WATU THRMESRIZICE 72O NI E 0% IS B A AT L U 7T O h A A
L7,
()T TA b —2F o MMl ~ T AIZ Ad THIRNEERE  AAVS § kN 52170, |k
FLE AR DG FEBR A NMEA R L 7=,
~ IV T {aHERE 1L EER
() Direct feeding assay:Ad #IEIFE,AAV BINGE ONE T~ A N N T
U YR i 2 3 542NN~ Z T IR i S AR IR Zh A E LT,
(ii) Membrane feeding assay: LFROT ¥l o UYL FLBR CRYBL I R AR LT~
AL IIG BRI L . FEFZER /)3 Dr. Blagborough (ZalEE 5 LTz, BV EL
~ZU7 G I O TR EE IR SR 2 E T E CTh D,

AAV & Ad ZRWEBEB~TYT 20 7 F L OfERL

Pfs25-PfCSP &% "7&258l3 25 Ad, AAV1, AAV5 725 TN AAVS D& FEA
OB —DREE AERUT R TI LT, TN END T AN AN 2 — AT 5L
Pfs25 725 NS PECSP A3 lliasE m o R7EL TR BL-,
= IVT F Lo VRYER
QDT TA LT — AP AAAAV] &R L UT-2Mi0 7 T e~ AT N BERR L
PfCSP FHIRHH % J5 1 PECSP/Pb AR B A ML AHF v L o VYRR AT/~ 7=
R BT%~100% DGR Bk LTz, $i Pfs25 HLikfiiLHt PECSP Hiiffidsn
1y Atk TENTNRBLZE 200 HfEL 500 HETHY, Iz EH Uz, SHITREFE
{bERAELT-EZA, bt Pfs25 $iikflitht PECSP Hiikfliid ez or AL TENENE
K% 40 JifEE 100 HHETHY, B —Inbig00IBA LTcb OO IEF I @m iz
HMEFFL 72,
G T TA L &= o Mg ik IR I 1E AAVS 72— 72 P N4 & SRR N % 5-
U YL BA R 2h e Hel U7, 5 A N R~ A CIRRYEBH I B 1E 60% CTdHh-7-78,
FRIRN A G- D855 100% D 58 2GRN R mS vz,
~ U TAERERE 1 EER
(i) Direct feeding assay:/RILERHI D Pfs25 BRI #4 x5 i PbPfs25DR3 %
Ad/AAV1 o~ ARG STt . BN~ Z TR S, BUs~Z )7 R B
BIET 20T LT, 3 BRBEIC Hh U7 ABHR L 2 R 55 1 H % T 90% LA || fuy%
97 A% T 80%LA ETHY, WT MDA TH LA AT AN 99%InHI ST,
(ii)) Membrane feeding assay: Ad/AAV1 U7 F L i Ilk > THELN- MG (FT
Pfs25 HUIAME > ) 100 J5 %) ZHEENCEAE A THY |, BB~ Z U 7 USSR I
Ze O TURIRFH AR S R A2 E T & Thh D,
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98
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transferases and ferritins during the embryogenesis of the tick Haemaphysalis
longicornis. Heliyon 6 (3): e03644. (2020)
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PN Y IR~ A NI ET H7-012, D10 nm @ DDS FvU 7k FO/ERL
QP 7 Z X< N AR OVERL OFERLL 726 7 OIG MR (in vitro, 35X,
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Nizy 22T, EUAXILV OEMEZZEL T, DMSO x4/ — VOIRBIRIREZE ) AX
UL BIO JREOEEEE LT, DMSO X/ — L DHE BUAXIRE | B,
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W CcED,
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WEMEREWMEANCH -T2, PEG TRE VY F7obl 713, Ml ~DBIA BB IME T
FTHIEDRHDILTND, ARBFFEICIN T, BRI - 22 ENEICIL PEG IEES AT
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Preparation of pyrimethamine encapsulated lipid nanoparticles using a micro-
fluidic device for toxoplasmosis, Yang Yi, Masatoshi Maeki, Akihiko Ishida, Hi-
rofumi Tani, Manabu Tokeshi, b7 i< ALyiEiE 3 2020 4T RES,
2B17,2020 41 H 29 H
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Date: May 25, 2020
Project no: 2019-joint-10

1. Principal investigator
Name: DeMar TAYLOR
Position: Professor

Affiliation: Faculty of Life and Environmental Sciences, University of Tsukuba, Japan

2. Project title:
Identification, Characterization and Functional Analysis of the Vitellogenin Receptor in the soft tick

Ornithodoros moubata

3. Collaborating research group members at NRCPD
Name: Rika UMEMIYA-SHIRAFUJI

Position: Assistant Professor

4. Research period (in mm/dd/yyyy, and total number of years)
April 1, 2019 to March 31, 2020 1 year

5. Purposes and objectives

Our laboratory investigates the hormonal and nutritional regulation of egg protein synthesis in the
soft tick Ornithodoros moubata in order to provide better understanding of reproductive in ticks for
developing better strategies to control ticks. O. moubata is an excellent model species to investigate
reproduction as regulated by feeding and mating. Presently, we focus on the incorporation of egg pro-
teins into the oocytes by identifying and characterizing the vitellogenin receptor of O. moubata
(OmVQgR). During this study, we characterized the first OmVgR gene, we identified previously. OmVgR
expression during the reproductive cycle of females was analyzed from the initiation of feeding until
after the peak of egg laying by RT-PCR and Real-time PCR using whole ticks as well as tissues. In
addition, OmVgR expression was also analyzed in ticks injected with Rapamycin an inhibitor of the
TOR regulatory kinase to determine whether OmVgR expression is regulated by the nutrient signaling

pathway.

6. Outline of research process

NCBI database was used for comparison of the O. moubata VgR (OmVgR) gene with VgR genes
identified in other arthropods. The full sequence was then used to design 6 sets of primers to analyze
the expression patterns of OmVgR in mated females by Real-time PCR. RNA was extracted and cDNA
synthesized for tick samples at initiation of feeding, 2 hours, and 2, 4, 6, 8, 10, 12, 14, 16, 18 and 20
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days after engorgement. Presently, we are preparing samples from virgin females for the same times
to compare with the mated female results. In addition, we assayed the expression of OmVQgR in differ-
ent tissues of mated engorged females. Tissues were pooled from several mated females 6 days after
engorgement RNA extracted and cDNA synthesized for RT-PCR analysis. Finally, we analyzed OmVgR
and Vg expression by Real-time PCR in both mated and virgin females injected with rapamycin, an
inhibitor of the Target of Rapamycin (TOR) nutrient signaling kinase using RNA extracted from whole

bodies of females after injection with rapamycin or the solvent (control).

7. Outline of research achievements

OmVgR shares the key motifs critical to proper functionality and shows the highest similarity to VgRs
from hard ticks. Expression analysis revealed OmVgR is present at all times measured with the highest
peaks appearing at 2 hours, 8 and 10 days after engorgement. Day 14 OmVQgR expression coincides
with the highest OmVg expression in these same samples. OmVg expression patterns were the same
as seen in the previous study by Ogihara et al (2010). The above results show that OmVgR is ex-
pressed in mated engorged females from the initiation of feeding through the peak of egg laying.
OmVgR expression occurs well before the expression of OmVg from day 4 and throughout the start of
egg laying indicating OmVQgR is present to function in incorporation of Vg in the oocytes.

Bands showed expression in the midgut, ovary and fat body but not the salivary glands. These three
tissues function in Vg synthesis and egg development so expression of OmVgR indicates its im-
portance in reproduction especially oocyte development in the ovary. However, expression in the mid-
gut and fat body indicate it may also have other functions, studies need to be carried out to further
elucidate these functions.

OmVg expression significantly decreased in both mated and virgin females when ticks were injected
with rapamycin, but OmVgR expression didn’'t appear to be affected, except for an increase of OmVgR
in rapamycin injected ticks on day 4. These results indicate that OmVgR is not directly regulated by the
TOR nutrient pathway, but the increase in OmVgR expression in rapamycin treated mated females on

day 4 remains to be explained.
8. Publication of research achievements
Studies are on going with plans to prepare and submit a paper on the identification and characteri-

zation of the first vitellogenin receptor gene from a soft tick, Ornithodoros moubata.

Plans to present the results at the 10™ Tick and Tick-Borne Pathogen Conference were postponed
until August 2021.
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ZETRIILTZ (2) o L LMD BEREH DO
FLEEE B M CEl RSNk “EEEE A LT o
A =772V — A (X3) DFERILA IS TE Do i
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1. Kurokawa Y, Masatani T, Konishi R, Tomioku K, Xuan X, Fujita A. Nanoscale
analysis reveals no domain formation of glycosylphosphatidylinositol-anchored
PR protein SAG1 in the plasma membrane of living Toxoplasma gondii. Histochem
P Cell Biol. 2019, 152: 365-375. doi: 10.1007/s00418-019-01814-3.
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SEE I B I BRE LB T A 7 T ) —ETE AL, B2 —E R R
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I —<IEVEME D REIZRIIL TWD, 2019 F I ERDIEVLAE M OIERZAT
W, FIN R —<iE ) — N LA E RS T D, SHI, BFHNZY—RN LAY O
BRI EDRIEEAT> THERABFE ML, i/ lf i EBR O O A EFES
T2,

2019 FEE L, PUR B AT —=0 7 TR BB S T I 7 b IEEARERD
HEE - R E AT o70, ZORE R, LI RERFEWRD 7 2O W% HEEFR EL
7o 2D 2 DITHIN R — < IE VMRS T2 72 | i 1E — TR AR B 2L C
VD, B Y s W PE R R B MR DIZHT U L B W 2 TR AR R E U CHLBE - SR E L

=, — 7. BB R PEVERR Theonella sp. "SI HH B ZH 57 VAL W%
TEMEAMRE UC BB - & R E LTz, MR DN O FEE L C, & F1 R PE O A Ehi
NG TSI G EEARRE U CHRIEE S SR A R L TRV, BUERS ST %
1ToTWD,

L EOBFFEIZ Lo THLALIEMEARRIZ DU T, A S — IE AR B O AT IZ L > T
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B INTR HE KT T TND,

2019 4 FE DOHFFE Ak T 3L
1. BBV B R BB AR PE R B E VAT (S07160) 756 5 SOFHULEWE ST T HOD

manoalide Hifx{AZ HEEL 7=, ZOIBHHULEWD 2 DITHR SV —< 5 (T
congolense1Cs0 1.17 3L 1.61 pg/mL) DHERIINI-7-8 | HExd — TG TEAH B fEAT
XD, FHEAL TR I A E ORGETE L TDd, CRIEE. i SUIERKH)

- BB VR S BLOR BT B AR PE R R EVEA (S12168) 235, HLN /Y —<EHLEmEL

CHTHL microsclerodermin % HLEfE - #§ER E LT-, AMEEWIL T congolense \Zxt
T HIRINA 2258 NPLRY X ) —<1EME (IC50 0.079 pg/mL) Z7~L7=, oo i hfEic
*4% ICs MBI, 013 (T evansi), 0.25(7T b. brucei) . 0.29 (T
rhodesiense) . 0.17 (71! b. gambiense) Toh-oi1-, CRFEE. i XIEKF)

JEE VR I VR K B 0T AR PEVERT  Theonella sp. (S07140) 726, HLRU S 7Y —<iEMAL,
AW EUTHHLT VA AR 2 B - SR E LTz, RMEE O R RFEIZ 35851
I Y —=JEME (ICs0 pg/mL) IXZ 1 E 41, 0.61 (7 congolense) . 0.60 (7! ev-
ansi) . 1.6 (7] b. brucel) . 1.2(T. rhodesiense) . 1.1(T b. gambiense) ToH-7-,

AACEWIH LB DD =— 7o %2 L CVDTeD | TOER AT =X L%
2=—IRbOThHEMFFEND, BE, M2 & 0B E O REHEEDT-O D
RETEATOL LB, S L R EERIET D20 D7 a—7 55 1+ ORETE{T-> T
Do (RFEZE., Frar )

R E DR Z WD AT T LT BT, RER BN Y — < IE AR A
EU TR ERZ L TR | MM 21T > CW\D, (FRFE 2)

. Nakamura, F.; Suganuma, K.; Furuya, T.; Nakao Y. “Search for Anti-Proto-

zoan Agents from Deep Sea Organisms” AFPS-ICAPPS 2019, Bali, 2019 4% 10
H 24 H.

AT, B, MEBUL, PR, AN T Y'Y AnE0HR 2N/
V=GB ORRE], A AR FRH 100 FF4ES, B, 2020423 A 24 A.
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T LR BN Y IR, R A OO 30%LL ENEGEL TWVATEN
HEESITEY, TORRGRIZLY, FMESCH A RO RIEN Y I X EL &Il
DFAEBEL BRI B O TRERMEO — 27> TS, &5, B DA FENE
DAL T BMBEHSND N T T X< Liltkg, 24 ART G D403 E G 234 [
IZROD>TEY, EOILRANEESIND. —JF, R ZKEYED —>~TVTHT
VIR R THL T TAET AU LAOREIZIVFIEL, 1] 3~5 EADRE
L, ZDON, K 200 T AbOMEEIETFHB CHELREER THD. FxlIh 77X
<HICDETATE A T LR BEICKT L T THERIEE 2 LNAY 7T
Vv (DKP) #FEARDAZ P A7 4V (MCF) 2% RLU7- ($FFE 2017-243872) . 7=
LI PHEFE RIZ LT in vivo BEOY in vitro RICEBWTCTENT-PUR BiEME R
MCF [ 33AED J7 15 Tl AEENMEDMEN =0 RIS 72 A FE T E DO SGEE T A0
D% . AWFIERREI, MAEDZFIA T 2B/ EICLD MCF O ED LB X
O DKP #F 38 AT A EOBFREZAITV, Fiic/e Al DRI Z 1o % BHRE LT,

109




JR SR, TSRS SRR OB S & A Tl 5728, KRFRSEBENZ DOBRS
IR ETF LR VOB EIRTHS. 1o, FEICELAGSHARWRFEF 2 DXH7e
(LBt 3 DA FERE RS CHUR RO BRR B L OBIEKIZ AT 7-BAR &2 L5
ZENEHEETHD. Fox OGS N —T D B INTEGE DN T TR~ LD
Bif b B [ R 2 fR IR 9572 D O AIBRIZE N D H LA - A b E W E iRt o2 Licdh
5. TIVETICH 2 3R BRIl L RIMEEW T AT TV — DOREEEITV, FeY
T IR EGe~ T AR T HEN T IR R AR T MCF 25 L7, L LRnsRfR
HICE->TEEASND MCF 13, EESRNELS, (LA OAFEED [ ST D05
D, MCF OFERMbIZI T THi A4 OB ISR 2T 20 ERHY, (LA EEZHRT
HZENPWIATHS. MCF O pENER FAL B L OB RIS XM ETEPEFE BIfRAT IS %,
fth D JF BTk T B HUR AR O/ SR VR Z 1TV, I B OB B PR 3o R kI
M7= BRAE A ML 7.

e T (DKP) #FEARAX Y AN T 4V, MY T TR~ XA ARTEBLO
~ZU7 U A PR G A R . &5, MCF MBEEFIR 7 mnd s LEL LD
PURHRIEMAEZRL, MCF (Z7auXx U Mmtth~Z 07 ORISR, @OHUR BIEMHEE R
FTZELRLTE . R Tw T 7 BEFIKIC K DM AR S HBLL TOABLIR A1 &
25 MCF Of2ZNETO~TV 7L LT T3 7L 73R HEH 27 e
& A R D FT L O BUR RIS MEZ R 93K F 3 R AR R U TR BT 528 KICH
FFCED.

AHPF AT 4V (MCF) B2l HAIZRIC B T A EEREREFFOLEMTHLHD
ENRHASINTHHITHEDLST, HifFd MCF AEHOBEICLH4PE 15T, MCF
DJF UK DVE A ARAT, /LB X OKRAEMY) (v A, 33, Y, =URN%) %
AN YT 5 L % T T 2 16D 5 DI B e B A AR+ D O S N EEZ IR I CTH
5. ZOBURZEFTBR T 572012, KaANTH 2213172 MCF OAPE FIEDO BB E
BThb.

ZNETOH LTI, MCF £ R (Metarhizium sp.) = V% —554 24720 MCF X
B2V mg R (kK TH10mg DL F) DAEENR CTH-7-. Toxr O BB TS
GO Ty X —RE Y 7-0100mg 4 —% —LL ED MCF O EE1F5L ENIRAPE ST
LD THS.

ATEE TOMFERMRIZIBNT, MCF e (Metarhizium sp. SRKE) Vw2 —8s
Y0 K~60mg FLE DR -T2 A FERNRNE, MCF L PERIRE ~DER IR
PN LD 299K BB A O B B X ORI, 7/ BRSO RIMFL AN %, 18
FOMBNEEORERFMOLBIZLY, REFEX, VX —H8 Y70 K THKS80
mg A —Z —DINEA~D[H FALIZRTI LT, AR R, MCF o#HiF sk L TE AL
DORFEMEN R TEIRERERMRETHD. 5%, A7 vr /b0 BIEEETH
LI TRA GO I H—E& Y47-0100mg 4 —% —LL EOR BN AFEN R L
QUL EIZ AT TEDICAEFEFIEZSRRL, a2 ED 5 T E ThD. BIE, Bk T
L~ LT MCF K&EAFER WA, BER UGN OB N AT Ry v — T 7 — A
Z—% iz MCF OAFEFIEDFIERGTEIT>TERY, FEEtomatatEsd T
5.

LA R, IR TR COFERERZIT A 2MAEMBEREEIZLY, MCF %
ROEFET LRI EAT T, ORGSR, EFERMIC a7 ALSINT 7 == VA FF
DT 2= VT T ERINIT AL TR L NE ASH - MCF 8k nEoL5 7k
EAGINNZIR0 D255, BIE, MCF A PE R OB 7 ikE BRI D i/ NG LD
BB FREEREILTERY, fix O7 /S ES MCF gifkAL TESNEEM D
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WINZEHH O MCF £721% DKP #HE K OFHR T 1EOBI R 2D Q5.

ENT=HUR BVERZ7R 9 MCF Oftkiy7e ERb A 2, KHRFENREOVFILIRE
DZEATIN AR R THHEE Z DI, AWFFER SR ZE T T MCF 5L DKP #FE A0~
XV T TGRA=, A ART ORI KA EHH R E R, BRI E~Z) 7 o KB
W, 27 v 7' L7 HAR BUE ORI AR R CA.

WA D
W R

O Lessombun A, Iijima M, Umeda K, Kondoh D, Pagmadulam B, Abdou AM,
Suzuki Y, Ohba SI, Isshiki K, Kimura T, Kubota Y, Sawa R, Nihei C, Nishikawa
Y. Metacytofilin is a potent therapeutic drug candidate for toxoplasmosis. / In-
fect Dis. J Infect Dis. 2020 Feb 18;221(5):766-774. doi: 10.1093/infdis/jiz501.

O Pagmadulam B, Tserendulam D, Rentsenkhand T, Igarashi M, Sawa R, Ni-
hei C, Nishikawa Y. Isolation and characterization of antiprotozoal compound-
producing Streptomyces species from Mongolian soils. Parasitol Int. 2020 doi:
10.1016/).parint.2019.101961.
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Cryptosporidium parvum [3HEFHO FTHRIEDORKEL TROEETHY, HE
HEICHRBRF R EL G205, BRIERRKBLS I, MLz + 0k 5358 TH
HRJ-EE | ESNBBINOLEUONTEIN, Z2NE R T R 2R U I M T, 22 TR
W TIE, MIFELDORBATUIE FARIE R O C. parvum HiikE, 7V 7 NARI DD LJED
JEREDFIREZMENT T 528 T, BITHURICEL D TN A BT T 5,
[(#rte 7 1E])
VT RARY DD MG RF D4 50 BHy OFE LM IFEERIL 7=, ZIHDORMRIK
IZOWT, BL OO F & T o7,
(1) HAE%DD 20 AEETHE B M Ra7 (LERE 208K SYERFE 4:KEEME) 258
L, FEERHIR O EA R H L CL BRI 72 Bl D N HE O BB 2R mL
wean ||
o (2) BEKRDFEMENS DNA 2L, gPCR 1IZ8tL7-, qPCR TiL, 7I7A~—D X —

7 MBI E R AIA /T pUCI18 AKX LA — R e Dkt iE &EIZED, 8 HHD 10
HES ORI 7= #8125\ T, C. parvum A —3 Ah®D DNA ot —& E&L
7oo BAERIZOW TR A —EDB L ->T- Hilina 3R L, DO HiD C. parvum
A —3AR® DNA abt’—#% 7V 7 NARY U BED 57 R R R LTz,

(3) B AEAR S H AR ICETZIMEIC OV T, Yar e F M (CpP23-GST,
CpGP15-GST) # v 7= ELISA |Zfit L. OD fEZHIE L7,
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WHERRE A /LN 2 RN TR N X ) — < [T )L DRGSR LI B AT
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FARE FOTT | o
e & R PR i ge e 2 — - B3
W7 e [H] 201944 H 1H ~ 202043 A 31H

151X Trypanosoma equiperdum J&EYZ XV B &L ZSNDE OB FEIER BT
0%, HEISIT AN ONEIRRS G D77 — 7RI E % R LR NRBIR 2 [TEFHL T
&, RHI TR MR O R E VIR N T 585 2 b0 RE R AZ 2 UL, B2

HJ-BRE | -T2, UL, INUEBREMW Z NS O EEFBLE T VSRS ThHDHRE D
WEND, ZOREBIZIT R SR ZLESN WD, ZITARIFZE T, #EDOFRRE
FELET VNI Z BC, INVUEEREM) D T equiperdum 5 &R IO
PR PRI IR LT,

2 BDORRDE TN OEEREIENDBEL  BEBREL THINLLT. 70 equiper-
dum IVMt1 B3O 2 (R EH LTz, GBI EL TENZE O &KL 1x107 para-
site/ml [ZFHFEL | 0.1 ml 2 BALB/c ¥~V AL LN NOD-scid ~ 7 A fEVEN G- LT,

WFZERED | IVMt1 #R48 5 seid ~ 7 A1%, #4810 B B XK MR B3tk 2 12 BAL, 29
M = H HICHERMEZ 2L T Uiz, fER A IR RUILE O R IE DS FEFRIALTZ 08, 1%

g OIREBHIZITESR ) o7, IVMtl BXO t2 #k# 5 BALB/c <AL TNT
IVMt2 % 5 scid ~7 ATIE AR ML 255 i &1, kA o i dudEl
BNt
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ANURAIE, EFEEC—H RO T VB EL T TSNV D, N xR
AT B BB T/ NEEY T, Foth B IR FECEENL TS, o, ~NURX
NI T ANEGEDIFEANL LI A B IR 2 AT 5286 TnD, vT A%
W EBR T S OIRBEN L TR T-280 0 . N R A% W TS O HE
ET VML TEDIPEDIT OV THRRET LT, FERITIL, BFEIREE OMFEE I
THEBRARELTRBSNNTWANAIRAIZH AL, B G&IX, v~V AEORE )
SRR L, 1x107 parasites EL7-, IVMt1 £ 5K TIX 2 B B KO0 R R
A EFL 1 HELANIZE T L, MR CH R RUME S RS 23, iE R O
EFBUIZES o7, — 5, IVMt2 BB G R CTIE& 5% 5 H B Dt e s
MR TIED 30 H H EC, NIV —<JE IR A OJE R R EZE 2L, 18 Ml
DS UT MARRAR AL BT D CIEZ D BR DRI L | EAUTLED RIE SIS0
BRI, Fo REHARRJE FAZE 36 L O R A MER RO LIV,

PLEO#EFR LY, IVMt1 #£1Z BALB/e =7 A Tl YL N AL LW & 2 BT~ seid
U ABIONYRRAI TR BITHEE T 223, SRR A LS, — 5 IVMt2 ##B 57
Ti. BALB/c ¥V AIZMA T scid <V ATHIEYEAR RN THHEE 2 HNT-, — 7T/
URAITE IR R e 2 2 U, BRRENIEEI T D8 Mk a2 R LT,

%f%$%®$%%%TiDN%$%@KfﬁfﬁémMmfﬁ%@”b%%
(ZIRDERIEITIE R L, flsR A MER DS FARE /0D, ZDZEMEIRZE DN DR FEAE IR D
IR EE 2 5 TND, Alal IVMt2 R 5\ FAIO KRR BV il E TR RS
DRI ZNFALL T DR E DB SN, 5% U RAIO KRR IR % 1
P35 2 & T B O R MIRIT L D RN FEZ OIS TEXH RN E 2 5
77

MR E D
¥ *

O H R f i, B VAT, PR — . IRNTES . AR G [N SRR B & F T
72 (29 2 X) DR REFHLT T /VHESLAZ AT 7= AR BORFZE ) L T4 7 18] ACER Bk Bl 2 v
MZE a7 iEa ], =ik, 2020 43 A.
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Fa
IRk
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RANRUTIE L~ = IR MERN T A T D Babaesia gibsoni (25~ CH|
TR S, EEAREMMAER N, FE, BESIOMEERE ZLEICELELHDH K
DEBEIREYPIED — D Th D, IBFIITT M2 (ATVI DS H WD AR 2385 Z &3
S HHIVTOD, FRLZOFFRIFEHRIL ATV | ﬂﬁ‘éﬂz% PEDMK T D2 L fEE 7R
T 5B, ATV IR TSI R A 3 D — S S A S CRY, =
DL T DR ATV £ 5-7il J)T‘Eﬁ‘é_f PEZ RIR Uz, ARFSE
TIXERNO RN TIE BRI T 27 S a i BB AR 1 OR B O A
BRI L CHRE T2,
NN —TAT Ty RS I 2R LT, 2015-2018 FIZIRITHRANTT
JEZEEVREZITST2MIKDY S B, gibsoni B RAEGIEORIKD gDNA %IV
L7, ZHORRIZEIL , #idgk, RFE, MERI, FFR O RESTz, 72720, Zbidmd
DA SN R IR THLHT-8 | BEFERE, R D NI (ATV 5o 1
TR0 LE ) ILHETE DT,
Tﬁ, u O EEH, @ —HE LR H O O ERRER, ORIED LR A 5

DOFHEIT -T2,
O A1

104 KD gDNA ZEE LT, BIROFERL 0-3 ik 36 MK, 4-9 % 32 MK, 10-
13 5% 26 MR, 14 LA b 3 B, RIS 8 Mk CTdho7=, 1 55 iR, M 27 ik, &
B 6 R, BELTME 10 FRIR, RBADS 7 RIK Cholz, RFRIZMERED 33 A CTRDZ
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CIRWTARBAN 20 MK, TR 5 K, I=F a7 X/ A7 RBLUY =y IV R
=T RV ING 4 IR, 7T IR — NV NN~ G—I =TT RAT=T T
BIOFUINRE 3 MK, N—=—X=2TT
VR R T =K SR, =T LR
NR=BLOTRAVH VTV 2 ik, =
D 14 RFENE 1 IETho7o, MRIKOHH
ST HEF A AU R, SRSz i
X bl i Lz, FIINRO 27 RIEP R TH
STz, FTARE) N IR R -4 o R - ALy E
HOH AR Hg DL RIS HE T, "l O AN
@ BT I 7 b O BB R A ¥ e 20

ATV (T DS MO T2 B. gibsoni DN R )77“}\713_-&- b HEIkIC
L R M1211 25 LT\, HEEE 363 HHS G 2o T A}:%?ﬁ&ézhéo ;
S>THAM B, gibsoni ¥5E K725 ONT M1211 L B. gibsoni B2 06 gDNA % il Hi
L. TA-cloning 217\ G BLO T 2ZNENE LT TAIREER LTz, &7 TAIRD
TEENSIE — AR L, 1X109~1 X 104 2 —3 &M E CE A ER A TERR L7,
@R Z MR ROWE
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2. Project title:

Molecular identification of fly vector of haemoparasites in Mongolia

3. Collaborating research group members at NRCPD
Name: Shinya Fukumoto

Position: Associate Professor

4. Research period (in mm/dd/yyyy, and total number of years)
04/01/2019 — 03/31/2021 (one year)

5. Purposes and objectives

Insect vectors are responsible for the transmission of important parasitic diseases, causing millions
of deaths every year and endangering approximately 3 billion people and animals around the world.
The types of Tabanidae and Aedes or Culex spp are vector of cameline trypanosomiasis and filariasis,
respectively. These diseases are economically important infectious diseases affecting the camel indus-
try, especially in the camel rearing areas of the world including Mongolia. Therefore, aim of this study
was to detect the major Trypanosoma evansi and Dipetalonema evansi parasites in insect vectors from

different areas of Mongolia.

6. Outline of research process

In this study, a total of 135 specimens of mosquitoes and flies captured in two provinces, namely
Umnugovi and Dundgovi in Mongolia. Mosquitoes and flies were selected to have a complete body
structure, especially still has a head, thorax, legs and abdomen then insect vectors were identified with
the aid of taxonomic keys based on morphological observation using microscope. Further, total ge-
nomic DNA was isolated from single whole mosquito and fly sample using Nucleo spin tissue kit fol-
lowing manufacturer’s instructions. All gDNAs of insect vectors were screened by PCR assay using

the T. evansi-ITS1 and D. evansi—-COl genes.
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In addition, a subset of mosquito specimens was selected for identification and confirmation using
PCR targeting the COI gene. PCR products were sequenced using Sanger technology with ABI

BigDyeTM Terminator v3.1 chemistry and phylogenetic analysis was performed.

7. Outline of research achievements

During this research, we morphologically identified the most epidemiologically important Glossina fly
and Aedes, Culex and Anopheles genera of mosquito. Molecular analysis of 10 CO/l sequences was
exclusively comparable with the morphological identifications of Aedes caspius, Culex pipiens and
Anopheles messeae species. As illustrated in Fig. 1, COI-based phylogenetic analysis showed distinct
clustering of individual species within each genus with strong bootstrap support. Our Culex pipiens —
COlI gene sequences clustered with those of similar species from other regions, Singapore, Brazil,
Uganda and Iran reported in the NCBI database. In contrast, Mongolian Aedes caspius—COI gene
sequences determined in this study was found in the different clade.

In this study, all gDNAs of flies and mosquitoes were negative for Trypanosome and/or Dipetalonema
evansi, except only one mosquito DNA sample that was positive for Trypanosome spp. (Fig. 2). In the
future, a comprehensive epidemiological survey of fly vectors of haemoparasites in different regions of

Mongolia is required.

8. Publication of research achievements
The paper is under writing for publication.
Figure 1. Phylogenetic tree based on CO/ sequences of Aedes, Culex and Anopheles species mos-

quitoes. Numbers shown at branch nodes indicate booster values.
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Figure 2. PCR result. M, Marker; Lanes 1-6, gDNA of fly; Lanes 7-9, gDNA of mosquitoes.
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2. Project title:

Microbiome comparison of the tick Haemaphysalis longicornis from the labs of China and Japan
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4. Research period (in mm/dd/yyyy, and total number of years)
April 1, 2019 - March 31, 2020, one year

5. Purposes and objectives

(1) To obtain pathogenic microbiota in H. longicornis in two labs, which hints the potential infection
that we should consider in the future.

(2) To compare the composition of microorganisms harbored by unfed adult ticks cultured in the lab
of Shanghai Veterinary Research Institute (SHVRI), Chinese Academy of Agricultural Sciences
(CAAS) and NRCPD, so that we can cooperated with each other to deal with the common poten-
tial pathogens.

6. Outline of research process

(1) Nymphs of H. longicornis were fed on SPF New Zealand White rabbits until they were engorged
and developed into adults. Five adults are washed with 75% ethanol twice and distilled water
three times. Each adult tick was considered as one sample.

(2) Five whole tick bodies were extracted for DNA respectively. The quantity and quality of extracted
DNAs were measured using spectrophotometer and agarose gel electrophoresis, respectively.

(3) The DNA from each sample is used as template for amplification of V5-V6 region of the 16S
rRNA gene, followed by pyrosequencing on an lllumina MiSeq platform.

(4) The obtained data from both labs are compared for the differences and similarities on the patho-

gens and symbionts.
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7. Outline of research achievements

(1)

(2)

(3)

Even though the ticks came from the same lab, the microbiota in the tested 5 ticks of China was
still different from each other. Only 174 genera of microorganisms were detected in HLIab3,
while 354 genera were found in HLIab4.

As the symbionts in ticks, Coxiella showed an extreme proposition in H. longicornis from the lab
of China as well as that of Japan. It is putative that ticks experienced a deletion of pathogens in
the environment of labs. In the present study, tick-borne pathogens were not detected in the top
20 genera, which is obviously different from the field samples. As our previous other study, Rick-
ettsia. spp was massively detected in the field ticks from Qinghai, Shanxi and Yunnan province
of China (data was not published yet). However, the field samples were half-fed or engorged
ticks, which may include the pathogens in the blood of the hosts.

Five ticks from the same clone demonstrated much difference on microbiome, but they still
shared about 69 ASV/OTUs in common. The data was compared with the microbiota that har-
bored by ticks reared in NRCPD of Japan, and it was found that more than 93% of the sequenc-
ing reads were identical, which were assigned to Coxiella sp. (Umemiya-Shirafuji et al., un-
published data).

8. Publication of research achievements

The data about the microbiome of cultured H. longicornis in Chinese lab has been shared with as-

sistant professor Rika Umemiya-Shirafuji. And the paper on the comparison of tick harbored microor-

ganisms from both labs is under submission.

Attach reference materials as necessary.

122



SH 247/ 18R
FILBEERY RERAFRTEST—
T080-8555 ILBERIATHREEIT 2 #3 13 Hit
TEL (0155) 49-5642 (BH=)

FAX (0155) 49-5643




TIIp.

T080-8555 #ILhHEMATFE2#R13%F
TEL:0155-49-5642 FAX:0155-49-5643
https://www.obihiro.ac.jp/facility/protozoa/

) BILEEAY RRRHREYS— s




