XEHPERE LRAFA - HRAFRLR
WOAHISRL—Fa ¥ T Ev5—

FRREEEY— E£IR
NRCPD 2022 |$f14 F£E

¢ BILBEXSR

p —

Obihiro University
of Agriculture
and Veterinary Medicine

National Research Center
for Protozoan Diseases

WOAH collaborating centre
for surveillance and control
of animal protozoan diseases

-




1. E>5—-DiflE

Yo

QRIEBNF

2. 1HESS

OHEE

QKT RERE R

QFHRIHEER

@AM

CRBRAR Y —EEEZEREE

3. PH. RE. NEPEEF

Ok tiREER

OIRERER. RE 1 ASTTDDHRE
QORIFHFEFDIRIRIAIL
@ZDMMOINEPEEEFINR

4. TH3RIEED

OHRFA - HEAFKOREFE (EITHRDEDEED)
QOHFEMFRBERIR—E

OHEFA - HEAFTTOSHAI

@F R, FiiHES. ERSERS(CB SN THmXER
GHARYIDFEITEREL
OFEIRR
OIREZTRE LTRSS,
5. BRI
OERS DRI LAEDEE - SHHRR
QEFFRFMETRBAEDIRGT

OERNRMARTOZ T T MDSHIIRR
@RFREDBINFEIRTL - SMEAATREDBAVIRTT GEXAZ)
G©Z At - ERAFHEBI DR

6. AHEH - AMERN

ORFIREF DR AN

QBFEDZR AR

IR D LFEDERRR

\I/

O O O 0 N o o O u A W W W W DN = =

N N N NN B B H R R R
= = = O O U A W W N N N = =



OF Y —ZHA U THIZEUS UTERF B P £

@AY —ZHA U TCTHUZES ULEAFRFE—E

7. REFRE - LIEEHF

OMFREBNFONFRINT GBER. NFERESE)
QERHITIIIR— AR—DF(C K DR (X T DIBMFEES DR
8. BB DHAZREE

Folma B D K B & ¥
moll ' X B
=EZMFE o B R R
A B R o ERR
TinTABEFDE A E E — B R
B A B @ B
RREYRIEF ) EF h + & B B
B A B B EHE
HERRIRRAGYIEFDE % ¥R R
FE B IE C HEHER
EFR D EF > Lk 5 R

9. HEMFTMRERESE
hYTSAIRRE(CH T DEFERFRER T T O b—> XDIAK
PEIRHAD bV T S X REEBBAE (a1 D yOT ML E DfFAT

EX N RIERABICER USRI S U 7 EEMDR O -2 0 &

JRRAIVFIRS D=RehESH T
IREZL—232 hSYIICKDBNIATOBRBEICHERR
YT S X RBEL T OHEEESTT
BHERANYSVUTRERRHA M bOMIREES (CRERRED FODE

E
YT SIRESITDIA— T 7TV — LAOHHIBIE S BRIEIEED

> AT =)L) TODmEET
t NRIMEKEIN{E Babesia microti DYELH & TEFE R E R F DT

W)\ SH-RSUTVRERRBBPEETIVCRDINTISY-O2EF> S —

H A DAEBA
FT VS ZDSPRAE DT FHEIBORRIA & A OERIFEFEADIGA
MV Y —EEZR DBFEEYIBRY — MEEMDERR &
VR AT

21
22
24
24
25
26
26
32
37
44
49
55
59
61
64
70
75
79
80
82

84

86
88

90
92

95
97

99



KXY TSUTRRICHITS Brea2 [CKDMEH A — M1 bADTIE

N IR (CER Y D HAEMEYIDRER

MRBRERZ R MUCHRBERRAMEEM CET D0 FIRI DR

049 NMFFIA M BSEESNIZI?I77/RY > OFFI4 7R

FARATEHREFEERE T DREEIY S Y 7 [RERD
[RENEIREFDREIE EHERERFT

NV TSRS > )\OBDEES b2 RUIZHEER (O I DR2E/RET

YT SXIOTOTS AMRBTEA =X AR CEIF T2

Establishment of split Cas9 for functional characterization of
essential genes in Babesia bovis

Establishment of DiCre parasite lineages to study essential aspartyl
peptidases of Babesia

Identification of mosquitoes in goat farms and molecular screening
of malaria parasite in mosquitoes

Investigation of parasitic strategy, especially tissue parasitism

of T. equiperdum on horse

101

103

105

108

110

112

114

116

118

121

124



1. €259 —-DHE

OiaE

I. RRAEMAREZEAFTE (1983-1990)

1984 F 4 8

RN & UC [RRRHRBEMIRE | "REEEFBRE (BHAESRER)
A(THER (RBRRAFRTEZ >S5 —DRIS)

0. [RERDFREMRFTTEZ>SY— (1990-2000)

1990 6 A

1992 F 4 8
1993 F 6 B

1995F 4 8
1997 F 4 8
1997 ¥ 11 H

XEPEGICKDFAHRLEMF MR (2000 £ 3 A 31 HE TORRiEE
EUTRERBRD FREAFR T Y —RE. DTFREFDEHH
HRREEIRF DY (REMRDE)

PATUARRNES (462 m?) | HREEREBME (P1~P3 Z2EEZHRE) . FR
RERAEBRITERE

MR B8 F T D EF %

BB EE T F 0 EFHTER

AFARIES (970 m?)

I. FREAFRE>S— (2000~R1E)

2000 4 H

2002 3 H
2002 10 B
2003 F 4 H
20054 4 H
2006 £ 3 H
2007 % 6 H

2008 5 H
2009 F 6 H
2012 11 8
20134 3 H
2016 F 4 H
2017 % 3 H

2018 1 H
2022 F 4 H
2022 F 4 H

FEHEFNAMER E UTCTIRRRATR T Y51, TinFhaBEENTESE
ZURFE D EFDHTER
PAZSARIEES (1,730 m?)

[21 t#42 COE FOJ S A (OEE
BERRDE. BmBEMEMDE. KK OIERRD BT DR
[RERECEMFDE. BLELFEDE. EIREMEREFEDEFOHH
PAZSARIEES (1,520 m?)

WOAH (ERRENEEFEE) U I 7L XSRS KU — (D) RS RB KLU
OXREOTSXANR : At+E BB, -3/ : HE F) (CBE

WOAH OS/RL—F« >4 —(CRE (BRREDEF TIIIHEFR)
HEFIA - HEATHLS [FERFEGIE (CEZERHEEAFTHLSR] (SEE
TR (o @Rl FERE (BF) | =
TTATV SV IER - EESECK DIMMEKIIERIVEF D EF DO
HEFIA - HERATHLS [ERFEHECET RN EATERLS] (CBRE
WOAH U7 L > XSRS hMJ—(CT. ER#RA ISO/IEC 17025 : 2005 2
EZES

WOAH/ISO ##1IBHDEF & U T, EFRENE D BT
HEFIA - HEATHLS [FERFEGECEGZERAHEAFTRLS] (CHRE
BIZEAA AR i A F D EFER



ESZKFEANACBBEIAFHE BLEEKRF

[RRRAFRTE> 5 —

jeimEwLHAEEET 2 #R 13 it

FHEME—DORB/RRE(CEAT DMAFTRMRE LT, BILOKRFEPLEIR
eSS (WOAH) EDERME/RSUNCEIERT L DMFTEE(C K
D, ANEFLERGYE S U CORBROFIE ERBEEMRE ECKDY >
INOBEFRDOHRICESD., HNEFZ5H. HMERRIE TO AIEDREREAL
ERERHMERRORZEMRG (O U TEMNEIRZIRLED. [RRK
EWOTY ZEOENEEE) (NTF—) ([CRATDMENATRZHEE
ERSE

ift

i
>
D}

HEFIA - HEAFRISRTHDERBRFAT T >S5 —OEE ZH(C,
WOAH OS/RL—F« > T2 45— & U TOEKRZEES. ERF
18 (JICA) EDEHEERE, BRSUCAARFIRES (JSPS) HL=AZME
EEORETOZI U MIKXDBREULHARERY NDO—0ZFERL
T, 1) RRRDZHA, 8. T ENRTY—RICE T DIRImATTOHE
. 2)RBRENRDY—DHERVEARAFIBE(C L DERZE EDOF
rEmt. 3) HRDERFIUNRTY - RZES| T DEFHFTERD
BRIROBRZHET D

t>H-—K A # E — BB

= £ &
#H

tEFIA - HRE
EE =

[RBRRAR >S5 —

B = D %R

[RBRIRHIE (Cr T TZE R RATTHLS




2. HES

OB E
35 W (i A
£704 45 (R04.12.31 BFE)
- RIS AR
B o | »|
A B | o
B R 7 0 1 0 0 0
#% | 3 | 1 | 0o | o | 0 | o
] 0 0 0 0 0 0
Bl 1 0 0 1 0 0
By F 0 0 0 0 0 0
a8 & 11 1 1 1 0 0
@RIk E 2
= % S04 6 (V)
R 11
S8 4
St53ERE) 7
CEHRIEE L
= % SH4EE (A)
B RHES 6
St i
St53EmE) 5




@FERE

(%570 4 ]

RHRRIAEE
A —Ee

MRZERE

BISEFAZCEIPY Sl AR 8T
EESHE

igzﬁ ST AREE ST
RARIR
IRz 5) 85
e —

HIERSURZE F I EF

HEFA - HEAFLRFR




COBRRBHARE > HF—EEEZESES

E % OB MM % & W B =
HEES .
IR A E R | T
wm gz | OO NEMERERIAY | o5y | zak
- 7 FEE
o = BT ASE ARSASERN SRR | %8
STH 8% | WOAH 7 7K Tt i =
. BT A M LEEAS A MmO |
BAEE | emmn g PR
. ETATEAIBEAS AR ERES | HLBERFOK
B i — 7 BiF SRUBE NS D
ECERKCET
Badgar I LMES T g STHERE D
BATTSETSEG | =~ — /&= F 7k £ N5t -
DiELTBE
e | EUATEARBAEARRRSE |,
FR= o 0 UL LRERR PR
B B | A AARAS IR | Sue
BT ASEAERAS AT RS e
1 =T =
BAFET | s R
SIE 5B | BRI — 5
Bk BT | BRI I— g
% @ BRI 5 — g
LS —EEDH
5
R E | BT — yg
WL EE | SRR S — 0
HF = BRI S— g
mi &Y | EREHE TS — g




3. FPHE. R&E. SNEPEESF

ORHREZE
S 4 ERE (847 : BHM)
X %
ke
S SEEETfE
A 5 B 162 151
Y & B 182 43
= 344 194
QMNFKE LT, HXE 1 AMEDORKE
WRER | WREe | BE1AY | BE1AY
| T R | oo
5 | moMmE | Bl : .
ARR | HOWE | MOWR | @ pmas | momas
(a) EZ7=20) | €%7FRL) EZED) #B<)
(b) © d)/@) | (©/(a)
S 4 &P
11 344 173 31.3 15.7
(4 : E5A)




QOB FMREZDERIRIRR

% 48 &
m Fx E B TR RS o Bz - KFXE (EERE)
" & (B4 : F)
HEEHZ (B) 22H02512 AR | EREE - Bk 30 6,000
EERZS (B) 22H02509 R3S 2 5,700
EHAEZ (B) 22H02510 AR | HEEE - A St 5,800
EHARAZT (B) 22H02511 AR Bd% - L BB 5,600
EAERZS (B) 21H02353 W | B8 T BX 3,200
PRERAIRAZE (BFZF) | 22K19235 AR | HEEE - 'R St 2,500
PeEIIAZT (BAZF) | 20K21359 BT | Bug -\l B 1,500
BRI S Ay
g”)‘“m” FRIE | 551 k0095 3R | 2T - L B 5100
R+t [E] B 5% _
E(g) FIBFRSRIE | 5 ko121 W | RS - A EC 4,900
I PR [E Ay
ET)‘"”EH“WE 20KK0152 MW | Z0E A BEX 1,100
BRI S Ay
ET)‘"HEH”‘WE 19KK0173 W | 24T e S 3,500
IR S Ay
g'T)‘"m” R oko175 G | R - A T 2,700
EASFAZE(C) (—H%) | 22K05982 B4R | EEUS - BRE EC 1,300
N SRS -
EFAE 22K15006 7 48 =0T 1,700
_ YIRS -
7T = =
SRR S ERME | 22F21092 ¥ 48 MOHANTA UDAY 1,200
YIRS -
SRR S BHE | 22F21395 7 48 EL-SAYED 1,200
SHIMAA
YIRS -
EI=F
SRR EBRHE | 22F22402 7 48 CUSWANTO 600
YRS -
el = B = 20120134 b o HO> TO4Y 1,100
A
RIS EERE | 20F20402 g g | TOUGIRE - 800

ARIEFTA NANANG




@EDMDHEPERIEFING

5 1 = =;
5 B B 5 = no | me . gEs | (EmER)
= (B4 : FH)
e TN fﬁ;fgﬁﬁ
EENET-InEA LN R o | g A B 1,500
fre ERBEFRRIM
R
At —EmERE }
% 7N ’l* ,‘)ﬁb T Al
R iy W | mm.-x wE 3,274
B AFENE | SHAZRETO | L o | s .
S pray WG |2 By 1350
T ML
BITIBEARE |2 (TS7 77 | v | v o
SRR Unsmmgy | BH | T2 SR 5,840
A
o —EMR R
BUGEENER | oz (1| # 6 | 28 7052 E—8 2,375
FhpRES )
o —EER R EE
RIGEEABR | smmmm (US| 378 | 308 - L B9 1,900
O *
> )
o —EERREE
BUGBENER| yomze mro | 59 | o3 53 =6 2375
O
)
A () R 5 | BE-% B 300
B (k) R WG | . Es B 5517
%g)gﬁim*m 2SS W |- Bk B 5,000
ABHEEAKLT | X THEHARD o
o - 5 3 | B - B 1,000
C () Siie 5 | BE-% B 450
D () e 58 | BE-T B 450




4. &S
OHRFA - REHAFROREFE (EITPOEDESE)

SRR - R (A 4 21
S S EEHRHEFIE - R 4
S 5HEFE - HERRMSE L TOEES 4
S SERTOREFIE - REFE 17
S SHEFE - FEFRNE E L TR 17
QEHTTREIRIR—E
. . 25—
ﬁﬂj‘b{t%% ﬁﬂ: Ju E% kﬁ % (21 {q:) :/H\:lﬁ_lﬁﬂ%%
. hFV TS X R 53 B B 2 T T O L
%7 B lGeoh e
o YEIRHAOD Y 75 X BB 351 BT M .
& = DEEI DI wll &X
C 2 S S C B B LR F i S U TS
FR B MIDR T —— > ERBAILFRS D= RIS | 2
sERAR
REAL—S3> NSw Ik dTIRTOER
¥ oER Bl o B Y TS AT EREEFOMET | Bl BX
ffi
MERTS U TEES A M1 OMRERE
s )
=l 2t EREBEHFORAE RE IR
NEYVTSIRICHBITFTDA—-—RNITZ7ITY— LD
BRE T — MBS S BRBIEE DT 2T —LLALTOS | % 2
TRARH
. t bFRImEREIML Babesia microti DY & B R _
e #\RYS5H-ISUFEREBRETILICEBIA | ,_ .
B BR T I s 5t
e NTUS DSOS T RBORE EACES | L _
#A S - Hik Fo]
o U — SRR SO R — R |
R (A DR & VR =E B
k *X=SUTERICHID Brea2 [CLBMAR | _
b ;@ = kvird
=) Frok — R RADME BN St




E = XA TR (ICERR S D HEMEM DTSR B 340]
— g R REAZRI MALREBR R EEWCH TS )| E
e TR DA =
M 5t 24 tﬁ??@‘:b‘%ﬁiéht?ﬁ?ﬂ'ﬁu pA) ME 2E
FFI4ARER
FdAREEMREFERE TR DRTFANYSUVER | ,_
N I = Vi
S8 BE | O RREERTORE SR as Ee
' NEVYTS AT\ OBOBEI IR -
WL e 9T SRR Pl #X
NV TSXIDTOT S LAHRETEA D Z X LR
PANE g =
B8 #E | ycmiemz % @
Albert Mulenga Estal:flish-ment of split. Cas9 for.functiongl char- FRE B
acterization of essential genes in Babesia bovis
. . Establishment of DiCre parasite lineages to _
Daniel Sojka study essential aspartyl peptidases of Babesia RH IR
Identification of mosquitoes in goat farms and
Morakot . . o _
molecular screening of malaria parasite in mos- | FH IE{_
Kaewthamasorn .
quitoes
Batdorj Investigation of parasitic strategy, especially | ... _
. . . B8 b
Davaasuren tissue parasitism of T. equiperdum on horse

10




QFFEFIA - HEHFTDSHARR

D4 FEE (BAI: A)

ZANEL IENR AR
X 9

HEREER BT N EFHE o
SAEN | BEGSHE | . SMELN | BGS®E | .
BUF) Bet BLF) Bet
¥ KN 7 64 37 47 22 883 576 682 504
GEAR) (35) | (18) | (28) | (14) | (437) | (244) | (332) | (262)
36 4 13 7 56 8 24 13

Edfivap,e=2 13
ERIAS @ | @ | 6 | @4 | a6 | 8 | 13) | (8)
1 0 0 0 2 0 0 0

/\T'—K-‘“- 1
BUAT © [ © | © | © | © | © | © | 0
11 0 5 0 14 0 5 0

FITKEFE 6
AT © [ © | © | © | © | © | © | 0
AFIHEF 0 0 0 0 0 0 0 0 0
FRBSEA © [ © | © | © | © | © | © | 0
WTATIE 26 3 1 0 30 3 1 0

PENr 7 (11) (0) (1) (0) (13) (0) (1) (0)
B

30 0 3 0 33 0 4 0
KRR 10 (3) (0) (0) (0) (3) (0) (0) (0)
41 41 22 7 1730 | 1730 | 1366 | 1011
M EHEES 28 (15) (15) (10) (3) (629) | (629) | (536) | (315)
0 0 0 0 0 0 0 0
Tt 0 (0) (0) (0) (0) (0) (0) (0) (0)
" s 209 85 91 36 2748 | 2317 | 2082 | 1528

(72) | (37) | (45) | (21) |(1098) | (881) | (882) | (585)

X TER(C TR EL (RER)

@FREE. FiHEE, EIRRREFCI/HBSNIHIE

X %) 4 FE

i E5\ 69

S BEBRFAMES(C

1B SN S 69

11



ORI DFITEPEX
H AR ¥ D % FR F IT B
The Journal of Protozoology Research TIR—LR—2 T/

©REIRN
TEERKSY B % ZEFH ZEMRERD ITAFRELE
25 165 EIHAEAES R4 4F INSOT7ATHEENTLDIED K
g B2 SFMESEBI/RER 10 A NI Y —RE(CRT DU R TR FRE
= #r
QHRREBZWRE UEHARR. >RSI LEFDOEIRNR
e WA 2 W R 2
y//—R/'jA tsj__ g_g:/a\yj % 0) 'ﬁﬂ é E-I-
8 | SHIAER | 88 | SHIAER | 488 | SHIAER | 14588 | SHIAER | 1538 | ShIAER
1 40 0 0 6 150 0 0 7 190

12




5. EIFR3ZFIRG
OEERS PRSI ALAZFOEE - SRR

(1) EaIRR
X | SHM4EE
FEER 1
FEURERERS IR LE
. Z M A&
= g RS, S S = 5 o
e HA BRSSO ALFRLBWN (SEHEAE)
The 4™ International symposium entitled “Strate-
gies for the Control of Ticks and Tick-borne Dis-
1 |R4.10.5 eases” (supported by JSPS Asia-Africa Platform 40 (23)
Project)
(2)&hikiR
X 2| SH4EE
SHFER 10
SINULEERERS MO LE
FlfEERFEA ER>>>IRZSDALAEZMN Z M AN
International Symposium on Canine and Feline Re-
1 R4.6.30~ | production in a joint meeting with the 24th Euro- 5
7.2 pean Veterinary Society for Small Animal Reproduc-
tion Congress ISCFR-EVSSAR 2020+2
R4.7.26~ th :
2 229 55" SSR Annual Meeting 1
3 R4'88'2216N 15" International Congress of Parasitology 2
4 |R4.9.11 E26 EIR—5> REFERFS 1
5 |R41025 |3 o0 maweiEsy - <SUTERRE (1CTMM) 2
American Society of Tropical Medicine and Hygiene
6 |R4.10.31 2022 Annual Meeting 1
7 R4'1122'15~ XVI International Congress of Acarology 2022 1
8 R5.3.8~ | BEXXEZHDTEERESE. FERERT<AXRSHES 3
3.10 B

13




R5.3.11~
3.15

13" Congress for Pacific Society of Reproductive
Medicine 2023

R5.3.29~

10 3.31

15" International Symposium
on Ticks and Tick-borne Diseases

Q@ EIRZEMZTRIBEDIR R

BEms | 15
ween | BLT | mTE | o mom e | mEs 9 B oo |
20085 | 20235 | e |\ ZDRES L on g | 1 | 2
> an

2005F | 2020F ooy | voLLks MOA |mmm| 1 | 7
2061%35 2062)6%$ ;)TIJ;FT ;73 Rey—J—K MOA RS 0 0
2061)7§£|E 2062}2%E f?j y, ;—XUIZ ~X MOA [Echys 4 1
2?1%& 2(3?2};!5 ] ;%‘;ﬁ%ﬂzﬁﬁﬂ MOA Ry 0 0
018F | 2022F | TV | ooake MOU |E®F| 0 | o
2061%5'E 2062;$ £ ;%j‘) LEREFAH MOA [ 3 4
20;%35 2072}2%E Z’( e ;éggiﬂf/( MOU Ech 0 0
2071%£IE 2072)‘%¢ %U -z é;ﬁé}?ﬁgtéﬂ#@g MOU Ry 0 3
0190 | 022 [ 7AVE | pesmuks | Mou |mmms| 0 | 4
2020 F | 200F | g | FEREATEE | uor | gam| o | o
2062}%5'E 2062)7%$ Z’( g z@_;/js;r?)bij’m MOU [Echys 0 5
2082%$ ZOSZ%E e g;ﬁggg MOU |E®fE| 2 | 0

& &t 11 23

14




QEIFNRAFRI OS> T U MADSHIRSR

12

ZSNNHAR

HFE -
IR &

MRIOZST IV NEOME

B % B
nE &

SHTE
B~
44

IR X
TLLKRES
KU Kiboga
BoRER, ¥
E=Bf. Z|BEF
B

JO2 10 hMIATEUE AERR S 20
RN EZE/ (— b -8 5 I REME
HiHC L DBERRIETOTIS A

JOTOMIE : CNETICEBEUHATARR | &

DHRETEETHD. LDEARN(CE, BIFH
RBLCE DY ZBRBRIQ S TS IR TRk
FYEMRTOT S LZHBREL, WREROLEN
ZRELLDSLETDEDTHD.

ShE : B - 05245

FTERIAHEE : 10,000 5H

SHTE
E~S]
45

Jq4UE>-D
1 JE>KE

JO> 10 N B RHEREMARMEE (B) . X1
OY >S54 MR—H—%ZI6A Ul BARFE MR R
MERODAIL = B8 Ui

JO> 10 MRE . BAMEMIRREE (X777 02
MBI TRITU. XEHYIHNSHEBEEEZNT
LTE MODRRRERKRIIT D ENS. FRIEFHE
BRUOKRBEE ESIH(CREEUZEA SNV A
ERIBRAE & 72D TULV\D . BAMEMIRRAEDHE
BR (elimination) ZiEK T DI(CIE. FERDS A
THA D)Lz (CIEE T 2nENSD D, i
RTE BEED s UES DZFRTFTERS 1D
Ao ehzZMRELIENYAOOBTS1 b
(STR) ¥N—H—IC KBZREADELFE (MLG)
TS, BEEZEEIFLU CEISUESFEREN
DFEZA LU TZOEGNFE (X—H—8)
ZEASHNCT B, AFICY—H—EBETORRE
EDBFREHSMNCT B,

SiE: BX& - JaoUE>

FERIAHEE : 1,410 M

AE 15—
BB

15




ShNEAR

HFE -
AR =

mrEJIOZT I NEOME

HHTE
B~
5FE

4 - FIN
AKRFE--TU>
AATVIOS
—KF

JO> I g BRI (B) . T
1 SUTPEREN URWHER (CETTZF1E
E(CHBIFTDRRIABOLERRIGEFRE

JO> 10 MEE  IUIREEROENE E L
T. NEICRBBRZSZ TLWDEY(Top
Deadliest Animal) T&H 3. FRBHIMME. £R
RADHERENDBEMNS., FBRENCKD
INDERIIRE#ETH D, T TRIEARZIENT
UIRVMINE BT D E T, BREZFIE
TERUVHNEDBEZNELEUTSE . IBFD
G LRERMDESR (C KD, REAZIET
U7XV DEIR DM (CRIBE LI D TET
WD, TTTAIARTIE. RRIRBEZENTL
RVMXDIEHEIR (CO T TZERNINRZ15D
ZHIC. A EE TR EWUCHITDIRRKIRR
TEEFRBZITV. EQOKDSREGFILEN
I(C RDARRIKBEDENCEEIRDN T o —
JILRLANIIL TR ZITD ZEZHEIEY.
ZhE . X - 51

FERIAHEE : 1,410 5 H

B Bt

2 6F
B~
6FE

E2OIL-EY
TILESRIFEX
=

JO> o g EEREERERATEE (B) €
SOICHBITDNERBE MY TS XA
DI OF > HFHAR

JO>x 0 MIE  E2O/LTIIHRAL IAKRE
BEPENFRELTHED., REHERICHITBF
B - RO —X(FEL< . BERFEHNE
EIRDTWVD, FFICKRB(CHITDIEIBREE (L
RBRIIMEENKEL. TNICEHEYT BIRER
HERERREUT MY ITISAIDFENRES
NTWd, TS TKRIAFZRTIE. E>TILDE
BRREBERTHD/NERBE(CEBL. b
FYTSAIRBRICHTITDIFHUWNDTIF oD
MREEEIEYT. T2 O)LRRERKE D
U. MRER O —Z> 5K KD REFREE
FROEE. TOF7A—AICKDERREE)
YD) TR SN DRRRHITUR DRITE ZESD.
CNBMREEHEAEDEIEHOTIVDOF>
DRz EDH D, =5(C. B FRIEERERD
BT CHTRR D OF AR OMREZIBAZ L. /)
B SBERN DR R B U THIRDOOF >
DEIR EFHHEER D MZEASMNCT
Do

ShE : B& - E>O)L

FERIAHEE : 1,560 5H

16




HFE -

s | O MEITOS IO REOME %2“
TOSTO NG : BRIFREERHNE. BN
EERERNES S AL A AOS—(C &S
1 NEY TS X E DR
TOS T MES | AR TS KRR T
EHLUOAEENONEDEFRL, 1>
KRS TOE NROREEY CRANEIEL

N e | TWB N VTSR SO RREE -

oz T2 T | ensicueammanEREtoxou— | DS

4 s 2O EMT D. BERERRICDULTI(E. ey

= B (L AMOREEEITL, VRS OmREA%
DB, o> RRS TRAGEEN SAES —
ZHEEE 1N (2 E R R AR 1 50D
RN D, AEORNSEIORECET
3T CHHEEN S,
SHIE : BA - > RRST
FEEARE : 194 5
TOS T 4 : 15PS —ERSSRBE L
%,/ 0=F—, ZUSSHETRESNT S
He ) URS RIS B ST DBIRAZ

ara g |RUTIN R | TOSIH NI | BAF— LHRET B

s | USSnEpE | RACT SRME, /NS TCEE |

nn | | EEERMES | O5RENTUBRUSSHETERL, 2 |

= e US> HDETO/HERETRERY) R TR
T B E T T 5.
ShE: BAR - XUS>H
FEEARE : 380 5
SHS - 2h | TOD L N - ISPS HLEUREE —B. 7S
LLAS. &= | 7 - POUDSHERTRE. 7IUHICH
7 - FAOEK | 15575 BN ERFBOSIE (T EIR
2 54— | EFEOEE
7 UOARE | TOSTO MEE 5 ARRICTI R,

SHI26 | 2A%. JILE | PIUNORFTHECELE S —IRNE

E~SH] | FO7Y - O | SR T BIRDE - 8% - FHE0Rl | % ¥

SEE | Ro—J—k | BEEL. 7IUNRECHSTBRSEEREN

2 @mrIYU | BEAOEREBENE UEEERY ND—2
B J—2OT | DTSy NTA — AERRT B,
ARKE, I2 | 8E: BK- O824 - =7 - A5
TheA T | T INEFF TP -EFIUR - TST R
TR FEEARE : 1932 5

17




ShNEAR

HFE -
AR =

mrEJIOZT I NEOME

o 3 F
JE~7
5FE

Frd-FxT
HANERIZETH
FT=I-FERF
HITPR

JO> 1 b ISPS —ERIR RSB L FEMN
®/tZ=7+—. DiCre/loxP AT LZIGHL
OB FRZE) RS 7EBEORIH
JO>x 2 MIEE : DiCre/loxP S AT A%
BURBGEFRE) RS TFEHEZER LT,
B FRRXEDOF o ERITBCEZE
HET D, BARMICIE. FORETHT=
-\ A0S -5 — - FERFHAKRM
(BC ASCR) H'BETE UTZRRINE) RS T7[RER
DIETERSERXF (BAAPD3) BInF%. wIA
BERNZRBFATTE> S — (NRCPD) h'fE
VU TWDEGETFHRERSE (GAP) {EEMEi
ZICALT, MERIEIT D ET. BYMER
TOEIENFIEIRIEE/R GAP DO F > = /FR T
Do
ShE : BAX - F JIHEME
FERAHEE : 475 H5H

R {E—EB

3 EE~
A6 &

A4 - Fa150
SO KE

JOT UM BRAEHATRMEE (B) o XK

BEMAMEYYROFREEIERIL (CRTTES
SUFIRR - EMEYAEEERDRZA
JO2x 0 MIE : R—AF21OPV7FOYS
U7 RBROREHEDCEEFTRZASNCITDE
EBIC, MMOEMMEY) EDEERGNLE
BASHNCYT B, (EMMEVIDESRIART E
MERDEETZ1TD EH(S, MAEMBDOTHI(C
BRZHTIZ. RSEMBEYDR ORI
ERIEZITS,

SiE : BX - 54

FTERIAHEE : 1,470 HH

FRE 1EC

ol 4 F
JE ~57
6 FE

E2IIL-EY
TILEREFATT
Fir

JOT 0N ERAERFEE (B) (B

EOT S XTRIC 3 2 EBIEENMBZRGE
DBR(CEF =2 M EARATT

JO>x O MIE  BEOTSXIRIICET
DIRITOIMBZITE(C (IEEHR R FEN S D
CEMNEfEN. LEUIEKRERTESRREE
BlEFCLTWVD, ZCT. EVIILETE
FELUTWBBEEOTSATRDEEEEAR
MR(C, RITOMBZITEDRBERZRIFN
[CERELL. TORRICEDWTHIEREEDO
TS XRICH I D EBREEMBZIEZH
FLTWL,

SHiE : BA& - E>J)L
FERAHEE : 2,002 M

Ll B8

18




s | e WRJOSIohsomE | DX
JO> x4 b2 ISPS ZERIRTREE B R
®RC=F— FFESYAL U (Theileria
sp. Yokoyama) D73 OMEIRERAT
ZhE: BX - XUS>H

2US>h - 2 O MIE : ZaHREBUREHES

S04 F S hEA L-JJ7 (Theileria sp. Yokoyama) DEFAERK

BB | oa s gy | & SRETHBRAUSSHETHR - 158 |l B9

5 EE %ﬂ%ﬁ} = L. ZOU>) GRBMRREZ AN (CARFT

DT ET. IRIREREAOZH - F05 - JAED
FFE(CEN D" EMFRL G TERFRREERE
IR ZHETINET D,

SHE : BXR - XUS>7

TERIAHER : 390 5

O 10 b4 ISPS —ERIZS B IR

RACZF—. ZhOTS2ELVEOEE
{EEMICEB U MU/ Y —EFRREO
TABERDRFE

JOI O MIE [ BE - MEBE>TISD
SH4E (BrIVUH - J | REEREMMETRITLTVWD E MEEH)
B~5H | —XRDITARK | OF7IUA KNIV —-EHIEICET T,
5FE ¥ — OS2 RIEEWMRFDERK E in vitro, in
vivo TDIL KUY —TEEORREEZE T
U\ RBORS O] RRINAEES KUFIHEMTRE
ZEIET,

ZME: 8BX-mrJUh

FERIAHEE : 237 5

mj
N}
i
Ex

19




@HREDBINGEIRR - HEAAREDEAWNIRR GENANZ)

SH0 4
BRI BALRTR
= =t 33 28
L | SR 0 0
s | BATIRRAEL 24 19
X | Wk A (Ck BB 6 4
4
ZDfpEE 3 5
® 77 21 9
® bk 0 0
% | thEk 0 >
s @ 3I—0Ow/\ 3 4
& Atr=r 0 0
® TE ) 3
@ PIURH 8 10
GEDIth - EEBRHFIR;EENDIRR
sA | B
- o =
= AP
s | 2022 (BREERD) NMGRERGMENE (SEm
HCASREBIRME | iy prmo=dm 2021078021001 8
N 2022 FE (TFACTER) A ERLEE
JICA ERIHHE (FERFED) WREER 2019037721004 6
= 14

20




6. BHEEE - AMER
OXRFIRESFODZARR

X

o 4 FE

BT RIRE

15 15

SBEHE=ADC

- B HTHAERIE

SBEHEAMC

=L =

0
7 4
0
0

24

o) || ¥

=]

46 19

QBEFEDZEARR

OFtL>F—ZFIBUTHFUZHIS UL K FRFER

o4 FE

17

@ 3I—0Ow/N

® Atr7=rF

OL

7IU1

& &t

L4 FE
X 73
FA | Fh
BT SHISELR 4 1

21

SHEHEAN




@ARL>I—-2FIBUTEMNZMSUEXRFRFE—E

FRH T MEPER LR T Rs#3A208
CAVINAR JAR 1 3 W)\
K % | Davaajav Otgonsuren e = 1L EBA
1 (E'>DIL)
FAIcm The molecular epidemiology of bovine Babesia species in live-
DRE% stock animals in Mongolia
BAFER | EZTILDKRBEI CHITDHF) RS TREDDFREFHR
EHHL WSS SoE5 | Rs#3A208
75097° 7FeAI7Y
K 4% | Wanlop Atcharphan BHHRE AR E—HB
(51)
> Studies on modification of miracidium hatching technique
FA7imX | (MHT) for preparation of single-genome DNA for use in popula-
D% tion structure analysis of Schistosome japonicum and develop-
ment of ELISA for diagnosis of S. mekongi infection in humans
BAEMRROEFIESET CERT 5> >0)L5 ) [ DNA Dz
HAZER | zBENELREZSSZIOAMEEDHRES KUA D AFMIRBERED
FBEDZIE BN & Uz ELISA DRIF(CEE 9 25K
EHHL M SRR SEES | Rs#3A208
0y 1044 M Ko7
K % | GALON Eloiza May Saldua BHHE % FE
3 (Z1UE>)
FAiIim Molecular epidemiological studies on livestock tick-borne para-
D sitic diseases in the Philippines
i T4 UEICBIIBIREDONSY —_BNMMTERRKICEITDIDTEF
EZKEDER e
LT
e i — FARS
5D H4 REFERIG LRI FHE R5&3H20H
$19 14
K 4% |R 4B (JI Shengwei) =EE2 % FE
4 (FRE)
%ﬁfm Discovery and evaluating new drugs for babesiosis treatment
DR
BARZER | /RS IE(CH T DEEARFHOIFE & 5T

22




TWHHL ISPS B ST Rs#3A208
Uy1 7-0v

K % | RINGO Aaron Edmond BHEHE % FE
(Z>H=7)

FAIim Epidemiological Study on tick-borne parasitic diseases in live-

DB stock from Tanzania and Kenya

S YT ET =T OREICH T DY RS £ REDEFH

i

HAEER

23




7. [REFE

- LEESE

OMRBBFOLFEIRR BER. NHEES)

RS INBIERE z O 1 P
EES t=F— (MR % D—E/ %) = -
BB | BIMA | 4 B | SMA | B | SIA | 2 | SIAK
1 50 8 781 0 0 9 831

ORI IRIY L, AHBES. HRSO—RAROBIERR
pgreiArg | OB s | ARIREEL i = S
’ (X%)) ) AEK
[ Current status and
control of oriental theiler-
iosis in Japan] =3 %
. REEEBBL (K | Y1 MLT. BRCHITY
/\BHZE X — g
R4.6.20 | AMIEEEE | MY | corpogan o~ ZHENBEOTSITRD | O
BA &S B E BN LTz,
HRE | RESIMEEEFRD
=P
BILDFRS > 5+ T35S
BEOFIKk—s—0 | DO HDEAOE
e | |2 ENBOTITIR ;”%ﬁ*%ZBI@ 5 |
R4.6.25 NG AL il HIHESEE (2D (:;gﬁ)f@ﬁ = [0 0
) HHRE | BAOTRS > T
7 TSEENE. —MTEER
[RMEDREDICELE
5 45 B HBSEEEA iﬁggfgmgiﬁﬁv
/\BHZE K —p A 5 o \tlzlt C eR [ S
R4.7.29 | /\pIsERE 3 E\(ZﬂJ)WmmEUL o] PS94y | 190
- RIDEREEZIT oI,
WHRE | —ETHR
ERRIRZS > 4 — DiEE)
. B ECHREREY T7—,
- ] £ EATRAS | o o
R730 | e | g | DUATEATEVR | smpnemovemamme | 247
TV MEREDRRY —Brk
To7=,
RA.11.11 | NRISBEE | —A% | B/BEESALATHEE | WOAH EBIC DL TEN 48
WEEBMIREFI ST | WOAH SEBIC DLW TRENE
R4.12.22 | N\BHEERE | —f& | — 22 @WRE |77 60
) TARE | BYIRERINE
S 4 FENBEEE o
e | | o (hep ey | A4 FERBEEES
R5.2.3 NG 5 zﬁ:\%ﬂ(lgiifilﬁ%bn RE - BN, B 150

24




REAMIREATRE | RE R R -
RS.2.14 | ARISEEE | —p3 | 25 - mEs RmRn | #BEa 20
R2) N N
EESNERRON | hFYTSATERCES
N R~ MDA | KA. - 91—
R5.2.19 | ks | BW| Cctormzsz. | icHTa@es@asiao | 20
IBIET BDH~ .

QERFIITMOR—AR—S(C KD — RIS T S 1RIHFEEDHE

BERFEDOFE - F&

BIZES KON DT VVEIRFEEDIZSHD TR

R—=LR—>

T2 —FRDOR—LR—> (BARGEIR - 5[/58M) ZRER L. i
FUEE) (TO>T U b ERERH) YRR GRXUR N FE.
FIR) DEFH. BEEFRITUTCWVWDIERERRKICE T DERNE
AAFI4TEE [The Journal of Protozoology Research (ISSN 0917-
4427)] FZzBE L. BRIMCEIITA<BITULTLD,

R HERABHAFREDHRS5T ., —fixhERCEITTEL <IE
BHIESND KD, BHREEICDVWTIXRLTHED. fAIXE %<
DIFRFZET UAPLCE CERBMWEESZI TR INF =D
ARICDOWTIE. [RYZEGHRET AL ©° [ENBEYSFZUTAL
ZHEL. 2ELTVD,

=5I(C. R 29 F£EIC(E WOAH OSSR —F o >0t —
ROV IT7 L2 RASRS U —DFRR—LR—ZZFTZ(C/ERK
L. EW0JgeR A —SRZMMBICE T DBk ERBMRFEFIEZ
NAUTZ. Fle. COFIESR (S KERTFE - EiiEYI1RERT (UDSA-
APHIS) 'R—AR—HhSERHEINTLS,

SNS

AR v —FILPOCAMBEREE R EDIBIREFRIEIT DD,
Facebook ZRE% L. HHTRAREZFDIBHRZE R I D E BT, AR
BAZS2 "5 I1—Y5—-hHS5DL AR IIBRICHALT
(AP

I T Ly SRR

BFETY-HEPHFTEERIZEBNTUIEU—-TJL v b (BAXGE
hR - Za5BIR) Z1ERR U BRI DBIMREERI A\ T ER D
RE. MRMRIBIDIANR FTOERMECKD., T2HF—DiEE
[CDWTIALKAMUTWLS,

25




8. BB DFEE

SeimiaBF 5y

T — ®E B A B &
(Hiroshi Suzuki)

1. ART—IDRIE
RETFNDIGAIC KSR RBEIBORZA

RETF LG N\AAF0O025—-0—RH T, BMOREEEE AN THCHIEI L TH UL \E
MZEDRI T EZBEITEDTT . EF - BFEHDIVIFEEFZBERICHTDZOFRETFDMK
HE. EiR DB TF DEREZ B DEIRL AR)L TRRATAIREIC T D 2 &(CHDFET, IR, 18
EiifEz AV TIECMABEOFIE (CHDMD DIBILFOMEEZEHERT D LI AR TIN. F
£ TZFERDOBRREBOR CECFIRET BN (CATOIREIMRERZIRHTESHFIODOT, €
DFATHERDERRARANDICHEBRAEGES (CSEDIEVRFET., CNFTICRETIENSEHT
SN SADBLFRENDAN,. EFBER. B DU\ IREAE/REDIEREDIZH(TTER
ESNTVET, CNCE. FEREEEREEHNTELDEFFA. SRR TE. BEOEIEH
AEZEE 9D C L (CKDIRBRRAIYED T - BEDOREEZEHERL TVET,

NFETOESZY EFXF ) ORIERIRZRWZERNS., BEDES=Z> EXRZHER
HREPE (RN (CBI< CEZBASMNCLTEELUR. FEMNSDESZ EDITISYVIR%Z
HHIT D ETH/RPOES = EREZREIT DETZ EnX Y >/ \ODEAR(E. 88
HOMBEMETHDIEFZ ERZEBEFIN, BEOBRFPDESZ2 ERZEF. FEY
SUFIRED DNA [EEZER LT, ZDIBJEZIFI S EDMRZRHFT . CORREF. ¥FU
PERDHR5T M) Y —VERBRCBVTERRENECENS. E<BEEDOREERFIC
BEITDIEROEIENE (CE< Z EMNEFENE T, RWT. FNSDES=Z>EDIISYY
ZINHZNRZ=RIET DIEEMZRERLUICE TS, I TICEMENTLWIEBMERO0J J1-)L
MEIRFPDES = E LANILOHIEL HRERNRZRIFEIDIEEZRRELUELULZ. &5(C. O
TJO—)LEBRFOINNYS Y J7E TS DHA (dihydroartemisinin) OHBZIRMNEEE THH e
ENS. 707 3—)LoF B IFERIMERROEIRING CEHF 5T D 2 E0ERITHEEE DR
ITHADIRITOBED TR ENE T,

Fre. XA MO EUTHBEL. MAAERZR D ENRESNTLBIES = E DFER
TdDa-tocopheryloxy acid B, YIRS UFER P. yoelii 17XL > P. berghei &R~ X
DEFRZERICLEASE. NS2FZ7Z2BE(CHAI S EIMRZHELTCVET ., DS
W BOKSHEIETHD L. MFREOHFFENBVCE. BLURHWERAMND L ([F&
AERW) CEMIBNTHED., MDBIFEEEOHAICLD. KDMRNNERE. FHEDRH
RICHESIDCENBFENET,

ET5(C. INSDO—EDMRAFTDIRN T, HDEDHEMIEDMICIHTERNREE T DWNHD
ZEERBUF UL, 8BHMEENZIRSTIEDOBRE U TAASNTLDDT. EERDE
EZ#EFITICHDICEBENVEBEEZIFT, HTUAD MEUTOBYWHRDIES (E. RRESR
DFFHEECHENNE LNEE A,

26



AT, ISU V7RRENMEEDATBREN (CRIFTHECDVWTEMAFR L TLET,, IHIRFICY
SUPCREETDE. FRHRFICHRRUCIHES AT, EBRNEE(ICRD I ENFSNTULE
9, TIT. YIREFILEMED T, IHRD E DR ICRERNRIIT D BB ED DN ? 7
DA ? ZIRETUTVWET ., HET. YSU PR EMEOETRAEEN. TE2EEEDRRICD
WTHBRFTLTH D, TNETICNIANYT Y VRRERICKRR I D1EEHE S IRBREDIR T 23R T
WFE9,

A& - EIETFOKINFHAFEHAT

INAAYA T RADENRZEFTRT DEH(CE. BRETF EZNZEZX DHINZHR. IBBIE.
B FORGRE. RGHRZERFREQOLETE T FOKMARENRIRTT, HAKRDEFTE. ¥
DRZERMRE UCFEE - FIRTFRIMOR R R D EEEB(C. COEDFIMTEERZ(FC&H
EITDWMARDERICEICAHALUT, HEEMZRIZLTWET, H4 (. HRTYO TRERFE
SRR A XEFZBDZECHIIUTHE D 5. BEERDODERADEMIHF SN TVET.
Fle. A XOFRBEREIFECRLS, 1FC 26 HDVE 2 F(C 3 EEEUMNEBEZRIAN
ZENS, ERETFERAMiZEAT LT, IPFRHEMDORBMOEENIE#THD., INHrR
DEIET FHAMFAFRERDEZEDVOED LR D TNEY ., COMEZRIRT DZHICIE. R
IRFBEFRE. BREBOIFBEEDORENKOSNTVEIH &l Hi1 > EEHREERRR
BNILE> OHABIRS(CX DT, DTN, HROICRIBEZF/IELE I DHEORFECHKIILE U,
ARTIELH B —= (LH 0) O—EREEICHEIZBHEIN MEICLDTLHY—>4% 24
~72 B LIRDARE < —ILDA R(CH T DHEIRDFRIN S8 T F TORFEI G IER(C (FIBE SN
TWEBATURZ. ATRBEPRBINBIEDER (C(E. HHIHDIE#IMEENREIRTHD L
M5, STSR=IL- L MUN—DBERFEE 24 A O)LICHUT, EH, MPTO5AFOVE
EDREL 18MHz OUZ7T7O—-JZ2AVWCBERIRE(ICKLDIPE - IIROHEZITL). HEP
HoREZRATTHER. 15/24 YA DILICENT, BRSNITI N TOINFROHEIAMRH =N E
LTz, TORHEERGERD 95% THDFEU. 92%DTATILT(ELH 1~2 THEINIEFED.
82%MEPREN LH 2~3 THIRLFE Uz, Fz. HEIN 2 BB XU 3 BICOE> TR > TzY 1
DIV ZNENHEI DT, 1 BUATHEIN T T LB DILIFERHFRATUZ. 71%D
BAOILT(E LH2 TRABMHILE LIz, UMEDLSIC 18MH U =777 O—TJ =AU\ HEP
TOTCADEFHNERR(CL D> T, BRI ST THE TOTOTRZYH THSMILE U,
E5(C. NIOROYEARLE(CH T DINERM EREBREDBEFRZEI AN LS TAZRINIST
A —ZAVWTRF L TWET, JMALASTAZRVWCEENS. HIEEREFT TE. HIEXD
EHEEDINIRE] (FE) RN ENRBOHSNE LIz, CNSODRHEE. FHREEIZIEDMEY
BIEDBFE(CDRN D ENAFEINE T,

2. ERART—
EY =2 E RZFEICKLDIURBHIROIRE
- HIREHE SN S U T ORREA D Z X LD
- NS UTRED HEDLETEREN (CR(FX T RE DR

27



- A XDOETETFRAMDFEFE. $FICHEF. It SIERORERIFRAM DM

3. 2022 FERFRDOIIE

RIOUTZERERE, BEXRLRICHE NS EMNNSNTVNET, TIT. X hAO>ELTUS
NTWBES=> E 5BE{ka-tocopheryloxy acetic acid (a-TEA) hH'. P. berghei ANKA &
KU P. falciparum (CKDRBERICH LT, TNEN. YIRABKLUE bRk (RBC) ZRL)
T EDQOLDSRFEREZDINZRFT UF U, XOXZRAWZ in vivo EB&TI(E. P. berghei
ANKA (CRE U fearmEkz C57BL/6] X DR (CHEERES TEE LIz (Ca-TEA 215U
FUE, 1.5%DIEEDA-TEA ZRE& 14 HREES Ul &E A, P. berghei ANKA R
2D 88%MEFLEULA. a-TEA 25 L TLVRWI Y bO—)LY IR (FRERE 12 B
MICIRTIRLEULE U, Fz, B 7 HE(CT/\> R T)L—Fa(C K D mikAEEFT (BBB)
EEMEEANIZECS, a-TEA IS5 U I XDBEADITIN> X T)L—EE(F. BiK50<
DRACHART/INEL a-TEA H' BBB DR NN S 1 7D TZIH I DalseEhRenE
UTz. &5I(C. P. falciparum 3D7 (O0O0OF > REZMHRR) KU KL (ZHIMMHERKR) (CH9D
a-TEA @ in vitro BAEZIR%Z SYBR Green IX—XD7vEAZANTIRFT LIzEZA. a-
TEA 7' 3D7 #R& K1 ¥RDE 5 DIFTEZINFEI T D NS ERDFE Uz, ZDIEEWE.
BOKSHAIEETHD L. MPREOFH NSV & SRUBIERAND L (FEALE
2) CERBSNTED., MOBFREOHBICEKD. KORWILERE. FIHEDRHR
(CHES5ITDCENBRFENET.

- ARF1EC1~2 BEUNEBIZILER RN ENS. NRNIZFDEDZH (CERIFIGHIE
SEOHIINKROESND EZBTIN, RN - HENDREBRT-ILRRILSI-REERD
FEFREFELEFRA. I T BFFE, DVHEMEMERERERILES (eCG) &1 E
E>MmiE (IAS) OHR(C K DEFRIBEADIER DFIBERBHHIDFREZRA LTS, IAS &
eCG MIEEIRS(CL > TRFENFR N, BHIRICEDAIEEMN. F/T, eCCEMIESTRSN
7z PABEDEMERUSHEIZEDE T ZlE TS et RE UF UIZ AFEE(E. IAS & eCG
DIEEHES(ICLDRIEHLR(CRERBZREL . EREOBEEERIILE U, Rzt
6 HIDSE 3 HINEIR - DIRICED .. EFEIIETNEN 18R, 488, 1188 C. £6HID
IHIRER (L 50%. FHEFEIL 2.7 BBEDBFET Uz, 1EIRGI EIEIHIRAIZ LEER T D & 1R
BT 10.7 BHEER U2 (3 U IEIEIRAEI T (EFT 18.3 B & 7 AU EZWERTUTE.
Fz. IEEHIRGID PoIRE(E LH2 LI, $HIRAID 1.8~3.0 fEFE <. EREI LH -0 3
Haihs 2.0~2.8 BEVWNLEHIFLUTWELUZ, =52, FHHRGIGERFEIBE & LhER
ULTHE LH U—ZHID Py BXU B BENBRICEVWC ENHESHERD. P, BXT E, D
FEAIEM FEMNHIREEE I D RIREMENRESNE UL, S1&(E. B Py BIUVEBEZ
MR CE D IAS HEEZRF LTV FETT .

4. FEFOFEEIRR
© MEFEE. EHEF

28



AARNFEBEESE - [LIRIEY
BARTEF=TEHE
BAZEIEEMF=iTEE
BAFERFRTEE
AABEFTEE
BAEEREMF=
AALIEEF=
BADFEMFR

BAS ) AiREF=
HABKEEEMIARFES
Society for the Study of Reproduction K& - ER8)

@ FXEUEFR HREF

ST

. BIEERR - BERIFOFEHIRR

BRI FF LM ERIRSE T B E RS
HARINFFoHMEE TR EEZE SRR
HARINFFEF IR ZE SRR

NSVARFE (NL—27) HMIEREXEENIEEES
HARREFEYRIR(CEE I DIEMRELEFIE
MR EEZEREMIERE

6. 2022 FEMAMRRARET (FERX. BH - ES)
FERY (xHEEE)

1.

Paul Franck Adjou Moumouni, Souichirou Naomasa, Bumduuren Tuvshintulga, Nariko
Sato, Kiyoshi Okado, Weiqging Zheng, Seung-Hun Lee, Juan Mosqueda, Hiroshi
Suzuki, Xuenan Xuan, Rika Umemiya-Shirafuji. Identification and Characterization of
Rhipicephalus microplus ATAQ Homolog from Haemaphysalis longicornis Ticks and Its
Immunogenic Potential as an Anti-Tick Vaccine Candidate Molecule. Microorganisms.
2023 Mar; 11(4): 822. PMID: 37110244

Patrick Vudriko, Rika Umemiya-Shirafuji, Dickson Stuart Tayebwa, Joseph
Byaruhanga, Benedicto Byamukama, Maria Tumwebaze, Xuenan Xuan, Hiroshi

Suzuki. Molecular Characterization of Octopamine/Tyramine Receptor Gene of

Amitraz-Resistant Rhipicephalus (Boophilus) decoloratus Ticks from Uganda.
Microorganisms. 2022 Nov; 10(12): 2384. PMID: 36557637

Shinji Harakawa, Takuya Hori, Takao Hiramoto, Takaki Nedachi, Toshikazu Shinba,
Hiroshi Suzuki. Suppression of Glucocorticoid Response in Stressed Mice Using 50

29



Hz Electric Field According to Immobilization Degree and Posture. Biology (Basel).
2022 Sep; 11(9): 1336. PMID: 36138815

Nanang R Ariefta, Aiko Kume, Yoshifumi Nishikawa, Tomoyo Taniguchi, Rika
Umemiya-Shirafuji, Shunji Kasai, Hiroshi Suzuki. Effect of a-tocopheryloxy acetic

acid on the infection of mice with Plasmodium berghei ANKA in vivo and humans with
P. falciparum in vitro. Acta Parasitologica. 2022 Aug 11. PMID: 35951222

Maki Kuniyori, Nariko Sato, Naoaki Yokoyama, Shin-Ichiro Kawazu, Xuenan Xuan,
Hiroshi Suzuki, Kozo Fujisaki, Rika Umemiya-Shirafuji. Vitellogenin-2 Accumulation

in the Fat Body and Hemolymph of Babesia-Infected Haemaphysalis longicornis Ticks.
Frontiers in Cellular and Infection Microbiology. 2022 Jun; 12: 908142. PMID:
35800383

1.

i

g\:éllll

Hiroshi Suzuki*, Hiroyuki Watanabe, Yasuyuki Abe. Assisted reproductive tech-
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(Yoshifumi Nishikawa)

1. R DEIE

EFDHFTCEERLRYSVUVERERG. HATERMO 2B/BANER, £/ 62 HABDHREED T
WET . DAEIICEFETD YT SXVETOREICLDIREDHERDERE NFVTS
AVEZS|IER U, PN EDRATRCEIEBRTESRVEETT, FLBEERTE. X
BERBIE(CKDRBOEEMDERTHEER SN, RAXRSDRBE(C K DEDRENNE
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FHHEROMBEERE OB EBMOITHZEL. MENCEERREDANZXAICE T BMFTZEITD TL
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MR ZEE(C, SHEMRMEZAR I DL TIIF I HRZHRIC D) CRIERHAR
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[RARRSBRICKLDHREZ N SMpHEERER] GXURbS1)
RAZIRNS DR (FBERECSZSRMEFBFNIBREZEIL5IT T END. TOMRKICIIIRAERAE
HABORIANEE LIRDFET . RAXNRIEDEBIITE EHREIRETH D, TORRE(C
(FBEEDRBICENRBENOTNET, SO CXCR3 /w77 bk (CXCR3KO) ¥R
ZRAVWCRBEETILICHUT CXCR3 DEEIZ##T L. CXCR3 BBHEHIENE T #2H IRZED
IFICERETHDILZ2RHELFE U, 2T BRIIGMERIGZEY) (CHIEIT D ETHE
FHMOBGENRFEEZLOR TET D ENRSN, FIRMOIF > ORFEC DN DT ENER
TFENTI . AR BREFEATHEFEHEE (AMED)DAFTENIRK(21fk0108137h). #kik
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- RAMD S DNIFEREFEDIER
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Hanan H Abdelbaky, Shuichiro Mitsuhashi, Kenichi Watanabe, Nanako Ushio, Miku
Miyakawa, Hidefumi Furuoka, Yoshifumi Nishikawa*. Involvement of chemokine

receptor CXCR3 in the defense mechanism against Neospora caninum infection in
C57BL/6 mice. Frontiers in Microbiology. 2023 Jan; 13: 1045106. PMID: 36704563
Ruenruetai Udonsom, Onrapak Reamtong, Poom Adisakwattana, Supaluk Popruk,
Charoonluk Jirapattharasate, Yoshifumi Nishikawa, Tawin Inpankaew, Jitbanjong

Toompong, Manas Kotepui, Aongart Mahittikorn. Immunoproteomics to identify
species-specific antigens in Neospora caninum recognised by infected bovine sera.
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3. Nanang R Ariefta, Aiko Kume, Yoshifumi Nishikawa, Tomoyo Taniguchi, Rika

Umemiya-Shirafuji, Shunji Kasai, Hiroshi Suzuki. Effect of a-tocopheryloxy acetic acid
on the infection of mice with Plasmodium berghei ANKA in vivo and humans with P
falciparum in vitro. Acta Parasitologica. 2022 Aug; 67(4): 1514-1520. PMID:
35951222.

4. Ahmed M Abdou, Abdel-Latif S Seddek, Noha Abdelmageed, Mohamed O Badry,
Yoshifumi Nishikawa*. Extracts of wild Egyptian plants from the desert inhibit the

growth of Toxoplasma gondii and Neospora caninum in vitro. Journal of Veterinary
Medical Science. 2022 Jul; 84(7): 1034-1040. PMID: 35661076

5. Ahmed M Abdou, Abdel-Latif S Seddek, Noha Abdelmageed, Mohamed O Badry,
Yoshifumi Nishikawa*. Wild Egyptian medicinal plants show in vitro and in vivo

cytotoxicity and antimalarial activities. BMC Complementary Medicine and
Therapies. 2022 May; 22(1): 130. PMID: 35550108
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ZBEW)CRACEMREDHEEREREREZS ISR L, RO TRARBENESEEILESL TN
F9. UDURAS., WITNoEEOTSIXIHmICHT U TEBMRMICHKMELENTLEE
Ao HBIARE(F. 2007 FXDEREESEHEF (WOAH) ha. “4F)WRS7KR"EBEOTSX
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LTWET, Fz. EO0TFSIVRDBBZIZX DBINGRENSEFMREZZITANT. H
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ER(CEEY D24 EOTSAIVRDON FREFH SURKRIEFAZR
HES HMRET I EOTSAYDD FEFHAT
EOTSAYOENNS Z(CET DEFMFR
SHBIUBEOTSAIROBENE. BERE. SIUTIEDHELCHETTZERAT
N RS T7R(CRE T D EBEFAFR

3. 2022 FEMFRDHIE

- I\ SOTVADBICHIFBHEEOTSAYOBREFAR : BEOTSXXIRIE Theileria equi
& Babesia caballi DIER(ICEKD TEIFH I ESNDIYY ZENMHRERR T I . ARHIFHRN
CILELSREENRSN. URUEBEECERMBBFNFES 2S5 UEIN. IN\ST71DE
FIBREAREDEFET U, T, INSTT7A 16 MTHBE SN TUVET 545 BEOEBEH S
REEUNL. T. equi & B. caballi DREZ(CDWLWT PCR ROU—Z>J2ZiziT\nELUE. ©
DFER. 32.7%<& 1.5%DEMN. ENENT equi & B. caballi [CREEEL TWzZ ENVREN
FUlz. AAFTRDRRICED ., INSTT7ACET equi & B. caballi NEELTHD, DT
equi DRERZEN B, caballi KDBBENC ENBESHERDE UTE AL /S0 771 (Cen-
tro de Diagnostico Veterinario, Universidad Nacional de Canendiyu) &MDERRHEATT
EUTEmULELL,

VUS> H0ONCHBIFBBEEOTSIVORRREEFAR : BEOTSANRAE B, O/
SRIY. TINREDIIRIEYIN Theileria equi & Babesia caballi [CERT B EICEKD
TRIEFERZENFET . AUSZHDRBOM TIHEA IRNS ZBNMREARIC K DRERENS
NTWEIN T equi & B. caballi (CKBDREEEREFIAU S HTIEIKRFERADEETLUR.

37



T TARMATRTIE. MUBWO/\EIRIC, T. equi & B. caballi DRREFFHBEZEMEUE
Uize RUS A 2 X0/ Gt 111 EEMSIMRY > TILEERUE L. £TmRY> T
L SIRBBFERZ R U, BBERIREZ1TU\E LTz, JR(CIRH S DNA ZEHE L. T. equi
HBELY B. caballi BED PCR XU —_T2MEITWELUZ. TDRER. 57.7%B XU
85.6% M) \H'. TNENIBMIRIRBS KLU PCRHRB(CKD T. equi (CBEHEZRUELZ,
—7F T B. caballi (T XTDIRAETIRMETUZ. E£/Z T equi D 18S rRNA BE5I DR EEATH
5. C&EDD2 DOERRDELFEMNMEEEINE Uz, INSDRRIZ. RUSZHETED
LTWBO/ D T. equi ICXBDBEOTSAYRDE=ZSFYU > ITDEEEEASNCITDED
ERDFE U, AL, AUS> 8 (Veterinary Research Institute) &DEERIEREIIATTE
LTEMLE U,

IZT DS OFCHBITDIRET, 54 UT, NN VY=X., TFITSAIDRBEEF
HE SOFRIZT MCBWTRBEN(CEBRFBI}M TI .. AMARTE. IZT S0
HCHBIFD) RS T7 AL UT, KUY, PFTSIAIDBERIRRZRANRDIZH (.
TITT b 6 BETHESINTULZET 148 DSOS DMK ZE PCR RO U——T2kLEL
Jzo TODFER. 19.6%. 14.9%. 0.7%. 1.4%. 0.7%. 1.4%. B KV 18.9% DS,
TN<EN Babesia bovis. B. bigemina.Babesia sp. Mymensingh. Theileria sp. Yokoyama.

Theileria equi. Trypanosoma evansi. &&U Anaplasma marginale ([CRE:L TUWE LT,
C DR, Babesia sp. Mymensingh & Theileria sp. Yokoyama MRERETZT B K
VSO TEZ UTeRIIDIRE IR0 F Uz, ARG =T b (Sohag University, Assiut
University) EDEFEHRBEIATRE U TEMUE U,

IR R8T (C K D Babesia sp. Mymensingh O#EZDIRTE (Babesia naoakii) : &if
BANRR UIEREYE) RN 7fE (Babesia sp.Mymensingh) (JHRICIE<DHIDE
O > TEF UTe, AAFL TS, Babesia sp. Mymensingh = > RUT7 TS XF R,
BOBILFRFZHENTL. ARBEORMFNAEZRIELE Uz, TORER, NRRE(IEF
)RS VEEFRRD I —URRRENIEZ S8, HD Babesia bigemina & B. ovata
DHIBORTEDIR I L — RERHK T D EMNRSHERD F U, FREBFNIINIEEFER
BFEO S, T4 (IARRERREZFIZIRF % E U T Babesia naoakii” &3 FE Uz, AR,
AYUS> A (Veterinary Research Institute) &MEBRHEAFTE U TERELUE U,
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6. 2022 FEMAMRRARET (FERX. BH - ES)
FERY (xHEEE)
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A& F 4%, Thillaiampalam Sivakumar, K& &&. H B—. A& Z3h, B 0],
yERe 5. L B (2023)  BARICIF2FEEDFAREOT SN ()R T77) HMFE
I3, FIEKRFTERARIE. £1 35, 515, p22

MHE RF. BB o, 24K T3, #lU BB (2023) : D3 YO RRBEETILERWE
INIEOT S ARIERDNS ZHRANRREIREDRIA, FIRRFERMARSIE. £1 35, &
15, p23-27

Believe Ahedor, Thillaiampalam Sivakumar, Maria Fatima Rodriguez Valinotti,

Davaajav Otgonsuren, Naoaki Yokoyama, Tomdas J Acosta. PCR detection of

Theileria equi and Babesia caballi in apparently healthy horses in Paraguay.
Veterinary Parasitology, Regional studies and Reports. 2023 Jan; 39: 100835.
PMID: 36878622

Thillaiampalam Sivakumar, Bumduuren Tuvshintulga, Davaajav Otgonsuren,
Enkhbaatar Batmagnai, Believe Ahedor, Hemal Kothalawala, Singarayar Caniciyas
Vimalakumar, Seekkuge Susil Priyantha Silva, Junya Yamagishi, Naoaki Yokoyama.

Phylogenetic analyses of the mitochondrial, plastid, and nuclear genes of Babesia sp.
Mymensingh and its naming as Babesia naoakii n. sp. Parasites & Vectors. 2022
Aug; 15(1): 299. PMID: 36002908
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5. Amarin Rittipornlertrak, Boondarika Nambooppha, Anucha Muenthaisong, Nisachon
Apinda, Pongpisid Koonyosying, Wanwisa Srisawat, Paweena Chomijit, Kanokwan
Sangkakam, Veerasak Punyapornwithaya, Saruda Tiwananthagorn, Naoaki
Yokoyama, Nattawooti Sthitmatee. Immunization of Cattle With Recombinant
Structural Ectodomains I and II of Babesia bovis Apical Membrane Antigen 1 [BbAMA-
1(I/II)] Induces Strong Thl Immune Response. Frontiers in Veterinary Science.
2022 Jun; 9: 917389. PMID: 35812841

6. Maki Kuniyori, Nariko Sato, Naoaki Yokoyama, Shin-Ichiro Kawazu, Xuenan Xuan,

Hiroshi Suzuki, Kozo Fujisaki, Rika Umemiya-Shirafuji. Vitellogenin-2 Accumulation in
the Fat Body and Hemolymph of Babesia-Infected Haemaphysalis longicornis Ticks.
Frontiers in Cellular and Infection Microbiology. 2022 Jun; 12: 908142. PMID:
35800383

7. Doaa Salman, Thillaiampalam Sivakumar, Davaajav Otgonsuren, Motamed E
Mahmoud, Ehab Kotb Elmahallawy, Arafat Khalphallah, Ahmed M E Y Kounour, Sara
A Bayomi, Makoto Igarashi, Naoaki Yokoyama. Molecular survey of Babesia,

Theileria, Trypanosoma, and Anaplasma infections in camels (Camelus dromedaries)
in Egypt. Parasitology International. 2022 Oct; 90:102618. PMID: 35777654

8. Believe Ahedor, Hemal Kothalawala, Ratnam Kanagaratnam, Singarayar Caniciyas
Vimalakumar, Davaajav Otgonsuren, Bumduuren Tuvshintulga, Enkhbaatar
Batmagnai, Seekkuge Susil Priyantha Silva, Thillaiampalam Sivakumar, Naoaki

Yokoyama. First detection of Theileria equi in free-roaming donkeys (Equus africanus
asinus) in Sri Lanka. Infection, Genetics and Evolution. 2022 Apr; 99:105244.
PMID: 35149223
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AVUS>27H (1414 ; 343 1&R4K)

EAMN S0 WOAH FZURKER @ dbiBE. =i, BB, i (16 14F; 1,002 #R{F)

WOAH OBV« 2OMFE : «1FUX PAILSO R AS2AH, IS2X ML B
7I2UR B, AR FILFX RUS>H Za— - ALRZFP A=K KFU
7, hFE. PRAUB FILESFS FUL BR 474)

WOAH BZRTADEARM (IFAT XS54 R) : ISR AFUR. PAILSU R A5>
S hFSY TILESTF BAER (104 ; 4,266 1)

WOAH Z#rADEAHRSEE (DNA)  AS>A. B77IJUD (24 ;4 K)

A=Y TDRA : ADT—FT>, FILFR E2TI)L. AF230 )I\ST7+(. H
K (617 7%)

EEFRARRDOZA : FILFX, E2TIL. RUSZH AR IZ2T b X530+«
— PIWEF> NST7+1 (8 HE)

WOAH UJ 7 L > XSRS MU — [4) IR 7R, BEOTSATHE]. XU WOAH OIS
INL—F o 2025 — TBRRROY -1 5> R LR | OEERESE WOAH (C1E
i (2023 & 1 H)
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[FOREE ] REFERFE S (FERREBKREESR). EWKES - BIVEEATER (DL

(¥). 2022 6 H20H

[Bovine babesiosis~Role of WOAH reference laboratory~ | ABRHH@REIEXT SREPIZR

¥iim. dUBERY - SlXFER (A>3512), 202246 9H12H

FERRFAIHEULBN ! | HETEER. S/IWERSKR (EIM0). 20224 11 A 11 H
[WOAH U7 L >RSRS b —DEEHBT AR INEHER] IR - &= —.

BMWKESR - BWIREPT (R). 20224 12H 22 H

MENEEOTSARDTRR EMR(CDNT] Bl 4 FERNASGBER. BRARBERER

FEHEESS (BBA). 2023F2H3H
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2023 2H 14 H
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(CX F D EFIRENMBEZRNEDRFE (CHF T FEMEAZAZT ] (22KK0095)., K&, il 4 &F

E~5H 6 FE

SH 2 FE —EHEZRBEA—T>/)\— hF—> v THEMR (BAREMIRES) [RUS
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4 FE~TH 6 FE

S 4 FE HEAAREBANEE - AEARE (BAFMRES) BEOTSXNRKIC

X9 DIT/RMBZRTEDHFE (CAITTZIRBOBEDIKA 1. TAMFTE (BATTSETSEG

Badgar). w14 FE

T 4 FE SHEAAREBAVSEE - AEARE (BARZEMIRESR) [In vitro assessment

of plant-derived medicines for the treatment of piroplasm infectionsl. S AMHITE
(Daniel Kent Erik BERGMAN). %04 €&

T 2 FE ARLREKREZE-B.7>07 - 7 I U HFEMEEEKE (HAZFRES) 772

UBICH DY ZENERROFHIE (CEFTZEERERAFTROEE] (KRR XFmM).

718, S 2FE~DH5FE

il 4 FE WOAH 1REZIEE (FILBEKXF)
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HEIIL

11. FiCAT IREIRR
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12, HEF
HEIIL

13. EIRSEDIHFEARZE (FEFERAFEZFED)

1.

2.

3.

Phung Thang Long: TEFEFAE (X BF L) ] Hue University of Agriculture and For-
estry, Vietnam, 2005 & 1 A~. KERIZEMZRIBE

Nattawooti Sthitmatee: EFEZFREE (4-) ] Chiang Mai University, Thailand, 2012 &
12 A~, KEREFREMEIRIBE

Badgar Battsetseg: [ EFfZ 57 (£>1)L) lInstitute of Veterinary Medicine, Mongolia,
2019 £ 6 A~, BISRIERZEMIRBE
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4. Seekkuge Susil Priyantha Silva: [EREFRAE (XUS>75)] Veterinary Seserch Insti-
tute, Sri Lanka, 2019 & 7 B~. ZEREIEERFEMiIRE

5. Elisha Chatanga: [Molecular detection and genetic characterization of Babesia caballi
and Theileria equi in horses and donkeys in Malawi] Lilongwe University of Agriculture
& Natural Resources, Malawi, 2022 FERRFRAF T > 5 —HREHATE

6. Sanjay Kumar: [Genetic diversity of Theileria equi infecting equines in India and quan-
tification of parasite loads| ICAR-National Research Centre on Equines, India, 2022 &
ERRRATEZ> 5 —HEHAFT
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SEEZMEDE
L ERE B B R A
(Rika Umemiya-Shirafuji)

1. ART—IDRIE

NAZFRR, UTyFT. DAILREWND 2R A IRIEARZ FRE DA (CEN T DR 4ETE
BYITY. XYL O i B, RS (It - iff) EREL. 1 HREERZIDETICE
NBA~HEEBELUET ., RMITEIIS - B - RS ZHAC 1 @9 D, 5 3 BEITHONDEIFTTHD.
YA ZIEEFELOREZFRIRM - FUEIRETBS UET, €D—AT. Y —HIRIMZELZ TH
FEIREE (RBM) (ZETDE. TOAE>IRMAIDR 100 BEEBINL. BEULEREDDEFEALE
IRTCEHTECERINNDREB(CHBALET . HARETE. YT RERH (FHE
m) | KU 1R (CBEE L. NSO TFHAEICRET IMRZHEEL TLET, e, X5
ZHRARCHB T DENRROEN BT S ZDORENHEDED F - INERNED FHRRGECR
IIRE, Y ZEENMRE I IREMEOFERE(C DOV TOFRIZESH TULET ., ZANRER
M CNAZEWDEMZIBREL. MDY M RERRICRIFDRICEEZBEULTVETD,

=5(C. HEFA - HEMATFTHLSEE [ Z)\A A/ I8 EENRTSI -\ AOD—DF
BRIl (2017~2021 FE) TEMEUE. IF_DER - 3B - HES AT AN SELTIERE
Tz UIEAARDYS ZINA AN D(CDNT, TOILFTEED TNETD,

2. ERART—
N LB T DIREDCIBEAE DR
NS ZDORERHCES I 20 FHMBORE
N ZICH T HEMEOFERRDORER
NS Z DM A D =X LDRRR

3. 2022 FEHRERDMBIE

- WS ZHY) IR FRERE) TIRMT D & /RS T (IS — BRI THIMEESE. 5 R
FRRATEELIEZITV. AR (NEUZ D) ([CEO TEREMICERELERT . —8D) IR T7(F
SIEADINEHICRA L. BREEBDNT ZARNITEFLET . DY ZHRDBEEEN
AND) N FRERRERDFET (NMIMERE) « Y ZICHITFD) RS T ONIMEIEFEERI(C
SEBAESNTVEIN, ZODFHEBERIZABATI . AART(E. /RS FEECHBNTHF
EIRBIYIZAFERDIFTDLZBNE LT, YIZDIEHKICENTEERANRS N TH
DI/ )\ UERIEMA (EO> T2 ; Vg) &i& Vg ODEDIAH(CENDZ D F(TEBL
FUlzo ATRIMECKD) RS RERIIZ&FH L. IRMSTT (REl) #FEECEURL
e EMZEAWT. Vg GREEERTFE Vg BDIAHBEEERFICDWTRR/ (-2 2
WUFELUZ. TORBR. IFREIST TR O/ RS TRERITZDREHAT(E. Vg-2 &
KU Vg-3 OFERLA)LARME 1 HEICERICET. @)/ \RI7VEETSI ZDOIIETI(E.
Vg-2 F#H(S82m 1. 2 BEICARICE ., 2% 3 BRICIHMET. GVgR (FE2Mm#E 2 BE
BLUV4BHBICSWTHRECET I DT ENAESMNTRDF LR, RIS, RBEBDY>I\OE
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WERERAWNZOI RS> TOY MIEKD. ) IR TRERENS ZOREIAB LUNEY > TI(C
Vg-2 WEEITDCEZREULFELZ. CNSDERENS. NEUZ TN SIEAD Vg-2 O
EDRAHDN, )RS TDIFEF ClflenNd ZEMRleNEz L. =5IC. Vg-2 Bl FFE
RNHIS Z T3, HIRBFE LB U T, IEICH 1T D/ XS 77 DNA DIREEMET L. Fiz.
NEYUZTRD)IRZ T DNA LNIILBRICETLUE LR, LDz EnS. BEEUZ Vg-
2 RS ZHRATD) IR TPIEEICEET D EhREenExE Lz GGXXURENS) .

- MINAZODOF 2 (FHERICEVWTREMRESN TS D, XYZHEED—DE L TEHEN
TWEIT . EDDIFUEATSISIZDHIES > )\ JE BMB6 BEN—RXEUEEDTHD,
Bm86 /REOINTH hMFFIHF SV DHDIYSY B CTRESNTLET . LML,
Bm86 N—XXDIUF > DEMMEENS IR (C K> TRRDIZENMSNTED., LD
BE ULIRZFRIE ST DHRDIEHHEAESHDEZRET DN IR IZD0F M
FEICEVWTEEREINTUVET, AHAFKTE. Bm86 (CHEEM(CEEMUT DI /INIBTHD
ATAQ (CEBU. ADINSFZATAQ O/IREOTZ TIHI NFFIF_KDER -RIELE U
(HIATAQ) . BaFB LU=/ EERHIFRMTICEK D, HIATAQ (£ 654 7= JEENSIRBF >
JNOET, HHEY73ECS TYFNATAQRCYH] C#8#10D Epidermal Growth Factor (EGF) #k
RAA>2ZBITDZEMOMDFE U, BLFRABRICELD. PHRETILE-FECHITS
HIATAQ MFIRIFRMAP (TR I D ENHIALFE Uz, T, HIATAQ DiRe=HERI T S
7z, RNA FHEICRDELFRIRIBZITOE LN, MIBBFE HIATAQ B FFEIRINH!
BRI (CIFRIRBDEVWVIRSNF LA TUR, RIC. HIRX HATAQ ZoUH+ (HAHEME)
(CHRZEL. MM ERZERE. JF NTFIFZ (BARLIER ; i) =RkincE. DOF>
SRZEEELEUZ, TR, MIBBRCLEAR, DUOF 8 T(ERmAAR & OPEART (FMB(CZE
DETOHAR) OBRPERNZDHSNE Uz, SEIDHARICKD. ATAQ (FDTFARMHD
FD—DICIRBDZENMNRENF UL HUR L1 DHRHLX HIATAQ DAFREE TR & DA
BOELDTVIOFUMRIREINSEROFETT @EXIUANL) .

4. FREDEIIRR

O FABF&F. HRE
BARBEFIGEEZES
HARBREFERFRTGES - B8
BAY —ZFRIREHE - XpBEiR
HAFERF =
HAREESNF =

=
=

L 11

@ LRSS, WRRS
HEIIL
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5. BEZER - BRARFTOBERNR

1.

Guest editor of special issue "Tick biology and microorganism interaction: Under-
standing the groundwork of pathogen transmission mechanisms". Microorganisms
(MDPI).

6. 2022 FFEMAMRRERST ([REWX. #H - HB)
[REZR3C (#Equally contributed authors; * HEEH)

1.

Paul Franck Adjou Moumouni, Souichirou Naomasa, Bumduuren Tuvshintulga, Nariko
Sato, Kiyoshi Okado, Weiqging Zheng, Seung-Hun Lee, Juan Mosqueda, Hiroshi Suzuki,
Xuenan Xuan, Rika Umemiya-Shirafuji*. Identification and Characterization of

Rhipicephalus microplus ATAQ Homolog from Haemaphysalis longicornis Ticks and Its
Immunogenic Potential as an Anti-Tick Vaccine Candidate Molecule. Microorganisms.
2023 Mar; 11(4): 822. PMID: 37110244

Emmanuel Pacia Hernandez, Kei Shimazaki, Hiroko Niihara, Rika Umemiya-

Shirafuji, Kozo Fujisaki, Tetsuya Tanaka. Localization of secreted ferritin (FER2) in
the embryos of the tick Haemaphysalis longicornis. Parasites & Vectors. 2023 Jan;
16(1): 42. PMID: 36717957

Patrick Vudriko, Rika Umemiya-Shirafuji, Dickson Stuart Tayebwa, Joseph

Byaruhanga, Benedicto Byamukama, Maria Tumwebaze, Xuenan Xuan, Hiroshi
Suzuki. Molecular characterization of octopamine/tyramine receptor gene of amitraz-
resistant Rhipicephalus (Boophilus) decoloratus ticks from Uganda. Microorganisms.
2022 Nov; 10(12): 2384. PMID: 36557637

Nanang R Ariefta, Aiko Kume, Yoshifumi Nishikawa, Tomoyo Taniguchi, Rika
Umemiya-Shirafuji, Shunji Kasai, Hiroshi Suzuki. Effect of a-tocopheryloxy acetic

acid on the infection of mice with Plasmodium berghei ANKA in vivo and humans with
P. falciparum in vitro. Acta Parasitologica. 2022 Dec;67(4):1514-1520. PMID:
35951222

Maki Kuniyori, Nariko Sato, Naoaki Yokoyama, Shin-Ichiro Kawazu, Xuenan Xuan,
Hiroshi Suzuki, Kozo Fujisaki, Rika Umemiya-Shirafuji*. Vitellogenin-2

accumulation in the fat body and hemolymph of Babesia-infected Haemaphysalis
longicornis ticks. Frontiers in Cellular and Infection Microbiology. 2022 Jun; 12:
908142. PMID: 35800383

Shengwei Ji, Onur Ceylan, Zhuowei Ma, Eloiza May Galon, Igra Zafar, Hang Li, Yae
Hasegawa, Mutlu Sevinc, Tatsunori Masatani, Aiko Iguchi, Osamu Kawase, Rika
Umemiya-Shirafuji, Masahito Asada, Ferda Sevinc, Xuenan Xuan. Protozoan and

rickettsial pathogens in ticks collected from infested cattle from Turkey. Pathogens.
2022 Apr; 11(5): 500. PMID: 35631021
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BFERFRAR - Z2IRZOA 1 (RYZHRERDOIZOOREEBERCETT) (BT
Y, tBE®LT) . 2022458 28H. (BFFEEEO. 1E)

. Rika Umemiya-Shirafuji. Establishment of the Tick Biobank for the application to vector

biology research and the development of tick control methods. 15th International Con-
gress of Parasitology (ICOPA2022) (Bella Center, Copenhagen, Denmark). 2022. Au-
gust 21-26. (Oral presentation #1499 in Video on-demand - Symposium 03: New tools
for prevention and control of ticks and tick-borne pathogens). (BF:BHED)
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(Shin-ichiro Kawazu)

1. ART—IDRIE

[FRIERETD. BIERX ML RAGEEL Ry IR (BE - &) STFIL. BILSDLSTFIL
(CEBUTWET ., EMISHEROEL - EBx/\S > A0SO ARESZFMB LT, HaE
IPHEBEZ BT L CULVE T, AA/78&077U7EET CDALHEFH T (B < D FDRE]
Z [HRZEHDICE] A AT (CEREBEVTRANRTVET, —EDIRTENS. N
SERBDIMRICENDEMDMARA D FRARDONBD I EZBMFUTVWET ., Fe, /RS
[RRTOBGFRERMOMREZITO TLEYT, CCTHEUINSKRE G FRIARMER T/
w70 SMEiZEER LT BREREORMKRAMEDCT ST ZARRN TOREBEHIEE S 1T A A~
S2OICEKH>T TBICRZD] ETHSMCLTLWISEUTWET,

FEMRBIEE. T UESZFIUDHETITZTDELEICHNTE. BREMOFREEHE
BRURBHE BB CEE U ABIE@BRBREETT . 77 Misn S 0F mikREDIERR
(elimination) (CMEIFT. BEELERFPEEIEN T, COFERRZTIEE(CZITT DERTVINE
(ELISA) ™R > bk« AT - 477 - X (POCT) 72 ED One-Health BIEF i ZRF I D7
RBKU. FRITHICHTH I DIFEROEFARCFNFEZY OS54 M —H—%FH
U CHRMT 9 DFHRZE. ERERELUTITO TLET,

2. EEUEH:!»?_‘—V
N VRBTOBEGFHERMOEFE L. TNZICALLESATA A= TMR
i??:ﬂEJﬂl”&EF DBIEZ WAt DFAFEAFT
(C 9 DEMRBOERERFAT

\I/

- 27

3. 2022 FERRDEBIE
E hTHEEEIRD TLD YT U 7R EDRIRRER TIE. EMFRFEORRIBRUORESR
RDEE - T ICHEMRBECTFRREZEN E UTTRRA N ARBRANER U, BT il
BEME LTS ) LERERRIT B KUMERD DO F > KD BRMNRAF NI AHRRERDOF
> =EBInFRERE (Genetically-attenuated parasite: GAP) ZFU\Z888F4 D0 F > DR
FENMBNNCEDSNTNET, —H. KEODNEBRIUOKRBEEOTSIVER (F1LU
7 AUIZAYURRN) RS T - A)\D) (CHBIFDEGTFIRERMIE. XS U PRERBED N
VISIAITREASNTOVBEMDLANLICEEERLS . RIEGEE - TR DZHD
BERIMORFBEHIRIE(CR>THNET, 2T THHhER. EOTSIATYERICHITD [RER
EIRRDY ) LAl blT] OBRBZEIITDICEZBNEUTHRZSITOTVERT . SEFE
(F. HMEEARBEEOTSIAVER (JIRST - ESZF) ([CLKBTZD) RS TECHT B
DF UHRFEOER ERDIENDTFOESRE. TLYOBAKRE (AFIERE) EOHEHH
T TITLVEUTZ. Spherical Body Protein 4 XU GP-45 D B #ifig (3i/F) ITE ~—F(CDL)
THENZTL. BIE(CHTIREIEN. BEOAEEOTSAVER (/IR - A/)(5)
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(CHTRDREREERT &, BEN) RS - ESZFOFNDEIKEI TREINTVDC
EEBHUEUR, —EOMRBESLZ. D) \RITZECH T DD0F D RF(CHE T T=E5EA]
R&EUT, BMEECARVWZLELE (BERXUR N1 KU 7) =B, JIRSF - A)NFT
(& FEEFEE(CBIEHE. INFTHMBARISMITONTORN D EXF ZHRATORER T —
SDHFEm(C) DALz, B (CH UTEI S RMEBKN TORBRT—H B NS ZHRKNT
DREBAT—IA\OMbZFETIHRENEEREZICALU GRIRIZAR LT, RNA 2 —
>R (RNA-seq) Z1T\V\. NH AN TORBAT—TRIANTTE T DETCFEFZETEL)
IEUEULR. CORMEIATRZET, /RS FRERETOYSY _HFARARBE AT —MEX D
ZXLNORFTACIEALLE R DO F > (TBV) OMBARNER I DS ENBREFTEE I Fo.

B FE) RS TVIRBTDT J LAHEEEREMT (Functional genomics) (CHWTWAEIRDER
OB FRERAMIC DWW I DXz FPES (CARVVE UFE Uz ((BaimX U X b 1),

J+ UE>TIEEA 28 M (ICBARFEMWRBRIEDF TN G D K 500 5 AN EERDOMER(CIR
ESNTVET, TLEDOHRETE. BROZRITHICHM I DFLERD DNA ZHWTHDFE
FRBZITV, BRPERITH TOBTERIEDIFE & FERKRORBGRZFRT UICKiEZ. B
FEXTSRDI[IGRTT UL D ELTWVWET, —H. BRFMIRBIEDZITEZ HFE T DT TS,
FESRTUAE (ELISA) Y2 POCT Z(EUsHETD. COFTLERRDHR (elimination) (CmEIFT
HREER(CHE U@ MORREEBIE L THEDET ., SEFEF. HIRST - SHARD
EAIEN TRITI 277> 7B OAMRBAE (AT AXMRERAE) OFEZIRH T D ELISA &
BiEISENT. ENCNETICHREMKREIEDZII CERATSHDZ EZHRELTULD,
thioredoxine peroxidase 1 (TPx-1) Z (& U &9 DEFEDMELMATUR DM REZ FFMfL V2 U E
Ufz. TORER. BARFEMIKRE TPx-1 IREDBATURZ ELISA [CIGATSZET, X244
MR RAEZRTEDRREEARECIRD ENBRDE U, £leo ADAFMRBEDORS T T
LZBUSU T, COFERED TPx-1 OEBAFIRZERZ U FE Ui, AR EETREZ
ELISA (ISR L CZDMREZFHMI LIz E 5. BRE - BIFRENZ R T, BRIFLRREN SN
FUIM, FHRREDBREIME EDRERIGERDH SN, SEBRNMVEINEEE UTR
RENF Uz, —EDMRFTMEZ . 77> 77 BAMRBAEDZINERFE CEITTEERIMRE & U T,
BPESCARWVZUELURZ (BERXURA N2 KU 3) . o, BAFENRBROESRNE _1E
FDRIMZARICDVTE ELISA FURUTOMEEZSHME LT FFIEECARVWZLE U (RE
iR~ 6) ELISA Y POCT I EDERE - BIFRMOZIMEZEMI D LT, BEPR
RIBE YO IEFEIRZ I CAFBUREZRBENIEE(C/IRD. 77 7#ligh S OF MKk RAED
elimination (CEAIFTZERDMEANINRT D ENBPFTEET, Ffo. 72 7EUEMRBRED
MERICWHAE L IRDIBIRZEBDICHDFEE UT. FEROEMIESHTCERT S >J)LT
//x DNA OFfEZBMNE U522 TLMEE (MHT) OSBRZITLWERLZ. TORER.

BEFdD MHT O b O—)L%Z 96 WIS AF w4 ELISA L — N TOEBEICHE L. F/.

BEEEETTITD MHT ZHX T CTITo TEMRN(CZS SV ADMENFETED 2L
D THASMNCWZUELUZ. COFETERUEISSIZSULANSHAREUZIIVG ) I
DNA Z#58(CUJz PCR TIEIYroOY754 hXY—AH—Hi8RaEN. MHT OEENTE
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77 EUFMIREBAED elimination (CEIFTEXRFEFFEOERIME & LT, FFIEEICAERL
EUELURE(REZERXYURA K S) MHT BEEZ 777 EUFMRBAEDIRICEAT D ET.

TATH T OTFERDOEFESHA N EIEE(CIRD T T,

FESFOFHIAR

O FABF&F. HRE

BARHEEFRE
BAREEFERFSEE (EER)
BAFERFRTEE
BAREEF=TEE

@ FXEUEFR HREF

£ 91 BIHATERFRAR (BH4HFE5H28-29H, WLAMENETSH(CT/\ ATy
I FEE)

5. BEZER - BRARFTOBERNR

Emjﬁﬁﬁ%E%EHnFﬁLETm%%%E
RIGKFZFAFEZNFFF - RFEFAFTUEEREZSEE
:F%K%EIE%E%{G/Q NBRP EEESZEE
BAREZFHOFTETEREEES/ (RIL

6. 2022 FEMAMRRARET (FERX. BH - ES)
FRERX (xHEES)

1.

Juan Mosqueda, Diego Josimar Hernandez-Silva, Massaro W Ueti, Adolfo Cruz-
Reséndiz, Ricardo Marquez-Cervantez, Uriel Mauricio Valdez-Espinoza, Minh-Anh
Dang-Trinh, Thu-Thuy Nguyen, Minerva Camacho-Nuez, Miguel Angel Mercado-
Uriostegui, Gabriela Aguilar-Tipacamd, Juan Alberto Ramos-Aragon, Ruben
Hernandez-Ortiz, Shin-Ichiro Kawazu, Ikuo Igarashi. Spherical Body Protein 4 from

Babesia bigemina: A Novel Gene That Contains Conserved B-Cell Epitopes and
Induces Cross-Reactive Neutralizing Antibodies in Babesia ovata. Pathogens. 2023
Mar; 12(3): 495. PMID: 36986418

Jose Ma M Angeles, Atcharaphan Wanlop, Minh-Anh Dang-Trinh, Masashi Kirinoki,
Shin-Ichiro Kawazu, Aya Yajima. Evaluation of Crude and Recombinant Antigens of

Schistosoma japonicum for the Detection of Schistosoma mekongi Human Infection.
Diagnostics (Basel). 2023 Jan; 13(2): 184. PMID: 36672994

Atcharaphan Wanlop, Jose Ma M Angeles, Adrian Miki C Macalanda, Masashi Kirinoki,
Yuma Ohari, Aya Yajima, Junya Yamagishi, Kevin Austin L Ona, Shin-Ichiro Kawazu.
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Cloning, Expression and Evaluation of Thioredoxin Peroxidase-1 Antigen for the
Serological Diagnosis of Schistosorna mekongi Human Infection. Diagnostics (Basel).
2022 Dec; 12(12): 3077. PMID: 36553084

4. Maki Kuniyori, Nariko Sato, Naoaki Yokoyama, Shin-Ichiro Kawazu, Xuenan Xuan,

Hiroshi Suzuki, Kozo Fujisaki, Rika Umemiya-Shirafuji. Vitellogenin-2 Accumulation in
the Fat Body and Hemolymph of Babesia-Infected Haemaphysalis longicornis Ticks.
Frontiers in Cellular and Infection Microbiology. 2022 Jun; 12: 908142. PMID:
35800383

5. Atcharaphan Wanlop, Minh-Anh Dang-Trinh, Masashi Kirinoki, Saki Suguta, Kaho
Shinozaki, Shin-Ichiro Kawazu. A simple and efficient miracidium hatching

technique for preparing a single-genome DNA sample of Schistosoma japonicum.
Journal of Veterinary Medical Science. 2022 Aug; 84(8): 1108-1110. PMID:
35732429

6. Jose Ma M Angeles, Yasuyuki Goto, Minh Anh Dang Trinh, Pilarita T Rivera, Elena A
Villacorte, Shin-Ichiro Kawazu. Serological evaluation of the schistosome's

secretory enzyme phytochelatin synthase and phosphoglycerate mutase for the
detection of human Schistosoma japonicum infection. Parasitology Research. 2022
Aug; 121(8): 2445-2448. PMID: 35672537

7. Miguel Angel Mercado-Uriostegui, Luis Alberto Castro-Sanchez, Gaber El-Saber
Batiha, Uriel Mauricio Valdez-Espinoza, Alfonso Falcon-Neri, Juan Alberto Ramos-
Aragon, Ruben Hernandez-Ortiz, Shin-Ichiro Kawazu, Ikuo Igarashi, Juan

Mosqueda. The GP-45 Protein, a Highly Variable Antigen from Babesia bigemina,
Contains Conserved B-Cell Epitopes in Geographically Distant Isolates. Pathogens.
2022 May; 11(5): 591. PMID: 35631112

Rh

1. Hassan Hakimi*, Masahito Asada, Shin-ichiro Kawazu. Recent advances in molec-

ular genetic tools for Babesia. Veterinary Sciences. 2021; 8(10): 222. PMID:
34679052.

2. Hassan Hakimi, Junya Yamagishi, Shin-Ichiro Kawazu, Masahito Asada. Advances
in understanding red blood cell modifications by Babesia. Plos Pathogens. 2022 Sep;
18(9): €e1010770. PMID: 36107982
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8. BfFAiESF

1.

=

2023 FHXREFEE EID 2% FERERBIR/(RILREHE  S2MRSOA T4UES ¥
—>m. 20234 3H 10H

. BGHRE
. D EE BRHEARINERE (EREREAFMEB)) (XERIFE) \ x1o0875

A MY —D—ZISA U BRMEMRRIER SROBIE B8 UZAZE (19KK0173) « AR, &
MxFEE~DH4FE

. Bl 3 FE MIATEEABARFMHRESFT T OE0H FAA (CAS) (AXRFMIRESR) |
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equiperdum (FIMRARICIRND C EFFENTHIERICTFE T D E N, REICK D TUBEEN
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HHR A IMC D5 E  IMC omﬁ

Rikako Konishi, Kayoko Fukuda, Sayuri Kuriyama, Tatsunori Masatani,
Xuenan Xuan, Akikazu Fujita, Unique asymmetric distribution of phosphatidyl-
serine and phosphatidylethanolamine in 7oxoplasma gondii revealed by na-
noscale analysis, Histochem. Cell Biol. 2023, in press.
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MR M ERIEE YL RE 2 JE S CE DD GIET 5 B BT, M i A ERC L, 7E /L R
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MSA2a IZRFBSNHEE THBEBOJFREL T, 7/ DNA Z BN EDAZH3,
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FLAkIZ# B L. nanopore > —7 Y —I|Z L0 L= 2 A, BIMEARTIE, 5mC D%

92



BB TH—J7, 5BhmC OEIE I TNz, HERDT=D  SAY LT 7 A METIE
LT, RIETIEHATF LITRDON T, FIE LR 25T, A, EAN T BT
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REMRGET T 5,
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Tl HECTHIUEIMUIZHOIE 101 fF | FEELRA L7-bD1X 64 &, #E TIFFBLIE ML=
HOVE 141 8, FEHBD LI 01X 114 072572, AP =riar 24-72 FEE# 2B W
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BHOE72 > TR NE DN LA HD T, ZOZEND, M CEB D RKE 7285 T
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AR AT DT, MR 0D G i, % i IRF & FE I G i W 1 RS 1~ A Bh & bhig L 7= &2
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MR F D
¥ %

Plasmodium [ B3 B kT 2MEHE N~ 2T T3 D55 F-HEAE FRAT
O M S BLRR RE Al Fns, rRAr BesEL FHI ok, BHoRE K
B 7292 891 M HARFARFERE (202245 H)

Formation of free oocysts in Anopheles mosquitoes injected with Plasmodium
ookinetes.

Haraguchi, A., Takano, M., Hakozaki, J., Nakayama, K., Nakamura, S., Yoshi-
kawa, Y., Fukumoto, S., Kusakisako, K., Ikadai H. . Vet. Med. Sci. submit-
ted
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HIAEEETIZ Brea2 /o7 7 UNEHRICEB W ORILEKRYLR DK T &~ 22615
WFEMEME T 3522 R LT, SHIT, AN ANDIEE, A LI OA— A
A= MERE B L OA = ANEREDME 5284 R"L, 2OF — T ANMITAR Y
ARSI N EB B LT,

ASAEFEY, =TT Brea2 OF DOEBNFE R U EKEA B o T A—R A D4y
(I LBLCTHDDMENT T D7D Brea2 O/ —= 7 ik i=, LU, 4
£ Brca2 O/n—= 7 \IBEFTOLEZAKIIL TR, ZHUE~F U7 R RO
BAIFHRN AT VT 7272 KIGE CTHEELIZ W=D E TS, £2C, &R Tk
<.Brca2 ORAAO—FZra—= 7L, WERMKXAI-ZU7 R BIZE AT 553 H
HEZT, ~TUT R Brea2 OR AL EL T, fHREIFLHLZ 5 Radbl A AEH 5
HEIETHD BRC repeats EFEFIXNDHR AL & DNA A AAER 35 e H5 OB-
Tower RA(LDI/a—=T\ZRHILT, ZIWHDRALAX, IREHE X RIETHD
DsRed-Monomer EODflG & NI EEFEB T oI F—|Z/n—=T Uiz, BIfE, X
RI7FV TR BICNT AT 2 7 T A2 E R TS,

FAI<ZYT I Brea2 @ OB-Tower R A1 1%, AlphaFold2 (212 SR EfEHT
(2L, ER BRCA2 @ OB-Tower FAA L EFAEIL TOAFEIREL THEE LTz, SMARFEES
LT DNA LHEAEMT 2R EWEE ZHNL03, FEERIC DNA OB AEMFERI
FEFASILTU R, Z22C Var B MU R B AR L ORI T ERRIC DNA L
AAEHT5Z8% in vitro (W CHERR T DFHEIAZ L Tle, ZOMBATIZMNEE 23 v
UNEORDEHRB T DI DRI A —E TR TP THD,
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1. Yoshikawa Y, Kimura S, Soga A, Sugiyama M, Ueno A, Kondo H, Zhu Z,
Ochiai K, Nakayama K, Hakozaki J, Kusakisako K, Haraguchi A, Kitano T,
Orino K, Fukumoto S, Ikadai H. Plasmodium berghei Brca2 is required for

normal development and differentiation in mice and mosquitoes. Parasit
Vectors. 15(1):244. (2022) ##iH

2. AF BER, H BAK, EE . 2L BES. 4K F#E. M 5 4, Plasmodium
berghei( % A3 77)7@&) ZRUT DIy HERE 2/ 7'E Brea2 OBERERRT,
%5 165 [ 0 ARBRE P FIES, 2022 49 A

3. BN FAK, AR BEK,EE R.EL B K FiE 64, RAIVTUT R
W Plasmodium berghei \Z33\ T HR[FIREH % 22 737" Brea2 HEEEMNT, 25 91
[ AARF AR RS, 202245 A
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RIRAR LM 2 7AW R A L CTRY, ~ X =L ARREF VTV D, it
WV 2 T AN AR A AR LTS . ~ % =D A1 EIIEOmL
HE-#E | R)DFELUEFTHIE0D, —dOLEMAEYII~F =DABEEICE > TEELE
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o =D b ERFoT-, $hH =T IRF AV, —80 I ARE LT,

[ s RO PR A= o H

& = DNA ZhHL, MiE o 16S VARV —=</ RNA &5 1% PCR HigEL7-,
Fio, BEEAEMD 18S UARY —~ /L RNA s T OHIEIX, ~& =85 FICRFRAICHE
BT H7ryx7 PNA ZiFIL7 PCR ICEVWERLE, Zhbo PCR PEWETIC
INlumina > —%>7 A4 7 7)—%Z{ERIL MiSeq (ZEVfEFELT-, DT —4 2 A
—RIX Qiime2 |[ZEVFENTL ., ShH =28 ENDMAEM DR E R E LT,
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2022 4 5 AN 12 AT, GEF 196 RO fa 36 KO 3K i~ & =4 BF /&
B E ARSI U T, FERBAIRE I Z LD FE R E DR R, T~ =& (Hemophilic) 1%
5 #& (H. longicornis, H. flava, H. japonica, H. megaspinosa, H. kitaokai) . <%
= Ixodes J&\% 3 Ffi (I ovatus, I tanuki, I persulcatus) 7> £ Cu =, [BIILEED
HEIIRL/ NSO TR U EL TN H flava D 3.3 mg. I K TT 747
< IZHFHAELCQWE I persulcatus @ 357.2 mg Tho7=,

[EBR=ENTO~Z =i F]

PEIN - A LERBRIZ - 8 F 196 B R D~ =D>% | H. kitaokai AV D T Tl 68
E A TEEIN N R, $hE =0Tz,

[ HE A E P d H )

ZIWETDOEZA, H. japonica, I. ovatus, I. persulcatus ® 3 F& 22 fR{IRIZOUVNT
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TR I TR g & 52 BR 0> FE i
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TtE e {EEMAEFER 7T o AB I ML EW T A7 7V —&IRD B
ey
L L& % I PE KT R IR oo 22—« Ef2
)l X (& FI 7 40) LY 7OV IR, SR RIEPEORREE
AT 20224 H1H ~ 20233 H 31 H
"V 7T XL, R AN D1,/ 3L EDNEGEL CTWADEHEESIL WD, T DJEYRIC
X0, WirE, FIEROILERENY T IXIELZ SIS, DRt BARAEEITE
WTCEBEECTEX R WL > TVVD. EBIT, BEERIZBWT, T¥ar 7L/ H
fith, JF BRYEIZ LD F B DA EEOIR T RENS CRIER S, BEpEkII R
<, HERHIAL COMEFITFE MNP TERICOIEDEDORELHS (Reichel et al. IntJ
Parasitol 2012). —J7, MH = KRIRYGYEDO~<F) 713, R CTHEM3I~5EANTRR
L, ZOHRR200 5 NbDOmEE N, a3 BINAZ L/ E 7y B CHEEE
BTHD. Fox i, B bR AR T 572012, BT CHoBELT- Bk, Sk
HAg-8E | WREBERORKMZ TDIAEE Y DTAT T —{bE D TS, FOREELLT, b

VT TGRAEET MR L TH N eIGh R 2773 MCF 2910, FU~A 2, A9
VAN, Hi~ TV TVER AR T T I TFE —PIERIDO PBT 728 5 b
(AW 16 )1 36 SCHd L LR TR L TV, Fox 13, R o/ ks aeds L OV N
a2 G T WA R EAER D — D> THHIEZRBEILD TN, LU,
SR R D Sy W B 1T B/ INEERE D 43 L~V TO FEARIT DU TR TRV S
MEUN,

ARHFX, MCF OERABIOERMFZ B L IchUR R EE2 R 3747 70—k h
MIOVE A2 IR 52 2 BIEL, ENT-JR AR ARSI RIS 5,
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JRHRR IR, TSR OB &% T a5, Licdio TRIESE BN Z DB
FITFEMAZE LRV ONBUIRTH D, FIHICALA SR RFEED VO IVA R
ZER RS CHURUR R DR R B X ORI AT 2B R 2 T3 22N EE THS.

INETIZ, bvbiUdf BERBI R I L 7= KRBT A 7 TV —DREEEFT), b
XV T IR Y~ AR DEN IR R EZ "7 MCF 23 HL7-. 612, MCF
TP A AR, Ji~T VTG EE R 2 e bR LT, ji ~ZV 7 ;mb\#ﬁﬁ
EMEA73 PBT 2 A L7=. PBT 1L, bV 77 X< |20, HUR RIEME RS o7z.
MCF ® £tz CE BRI LD 1E T ﬁﬂﬁ%ﬁﬁz RH 5. FD %I MCF
DAEFEBEZMLRTHIVLENDY, DIVOIVUIAFERE ICLDHEE (B ) TILEWE L)
RN AFLHFELZBF L. bivbiu, MCF O Bt 58 0B S D—on
WER, AN AISEICE DD/ MR OBEETHDLZ L2 NETIORLTE . Ll
MOERTE LUV TOFEIRIZE TR0,

MR D
B

DKP #E (KD MCF 1L, MY 7 IR ~, 34 ARTBIO~ZV 7 JFH I35 H0R
HiEMZRL, MCF N~7U7 OBEFE 7 nax o LEL ~L OHRE RiEMHE 2 .
MCF 1%, o T~ZU 7 BEAFHIT T A MR HELL T A BURZ I F 2 5 Lk it
RDO=FVTIHELT, LU, Frl 7o 7L 79-ME B OFH OPUR BiE 2R3
AL CTRBETHIENHFFTES. BIFEDO MCF AR OB REICLDAFE H1ETIE
MCF OJF Ik T2 1E RSP RENT, T % O FZERENIZ LD IYGE T V% = AT
%mbé@ (CE R AR T 20N KNERN Th o7, ZOBUREFTHT 5729

Z, bivbhit, (K= AT H RN MCF O IEDOBIF BT D RS 4
m\, BREICLDEEBLOAT LR T MCF 218528105 L=, MCF %, o+
HETmWHUR BERZ R T2 R L T, 5 %1%, MCF OfEH 4% dose, WL,
PEHIZ DWW CEEMZ T T2 BB, BITE, T 2D Td.

—J, MCF OFUFRHAERICBNT, ZRETIZN TV APV T =LA/ BIR RO/
AR B L ORZITER L OB RTEEMEZRL, FRIZ, AR O/NMIEKIZISIT D AR RIS
1%, Sar1GTPase 2LV T D COPII /M, 51T, D/ H@ﬁﬁ‘%ﬁ’“ﬁk%ﬁ“ﬂﬂﬁ”ék
EZONDETT 2B —, TI)RXRTF L =B D3 /Jéjaw:rmﬁﬁﬁkrzcéﬁ*%#
iz, RO/ Nafkiz Téxbvxmﬁf%% ”ﬁ?L*’ﬁ’?@%lTﬁ#OTb‘éﬁE%@*&
EEREERD G THEBEEE 2 DN TS, IBIZ, MESED AT =X LT HOWTH IR
WZRTIZDMS TRV, LTEA3 > T, 2O, B2 IR DI IZ-D72A30,
TR TR DR R ICEE THD.

AEEIL, MY T TX~O/NERIZE TS COPIL /M RIZ@EEZHND
Sar1GTPase |Zxf 957 7 = X7 LA F R M (GEF) & TSI 178 Sarl &
[EREIC MCF OEREMLEE 250 7-0DT, ZDRIEEIT-o7=. ZTNETHHBE T GEF @
FERHALNZEN TR -T2, DI, MY T IR~ ~TUT iR —#o 7o
YTV IV LS DIRE R TIERTICS ) b ETHERSNTWRWIRILTHS. BERE, L
728 O Sar1GEF TERAEEND SecT KAAY, WD VB —hRAA L, T Blfisis L X7
DR —%Z2EZEL, MY 7T X~ SarlGEF ZBEREE Btkz V- CHEREFRR 921K
FHEFELZ. 512, TORRATTRZFRIL, %%/7717@1%?%%1@%%7
NZADTAE—NMIBNT, ¥V 7 TR~ SarlGEF MRHEBL TWAZEE2HR L. fiEo
T, JFHRIZBWTEREIC SarlGEF 2ME N CTWA RIREMEIS RENT-.

BTE, B B AFH AR Y 75X~ Sarl GEF 5812 % U Cll iR aE 12 4
S/ NV, INVUR RITE LS 7T SO W TR TR TS,
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1. Leessombun 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-
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3. Nihei C, Nakanishi M. Cargo selection in the early secretory pathway of Afri-
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inhibits growth of 7boxoplasma gondii and controls acute toxoplasmosis in mice.
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5. Ariefta NR, Pagmadulam B, Nihei C, Nishikawa Y. Sparsomycin Exhibits Po-
tent Antiplasmodial Activity In Vitro and In Vivo. Pharmaceutics. 14(3):544. doi:
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20224 H1H ~ 202343 H 31 H

EEDRYEd=;

~ X =OWINATENL, Bh-H5 A =HNCK 1 8o, EJETE 3 Blfthebhd—
KRARETHD, ~F =D IMFTENZ BT, MIRBEICR BT 57277 R (AQP) X
AR A I UKoy Fa AL, MREREML TWDIENB LD, £2 T, AT
IR S = AN DD P~ Z =T 7 F U CEH L, TDUIF a1 LT
AQP DOFHEZEFIRHIEEHIELT, T7b b A ROMRIL, ~& =D& I
THOWIMIEALZ RN 22 & BRETITOELV AQP ZHEM LT i~ F =07 F
DBAFEIZDIRINDRTREMED I,

1. BFZEE W

~ X = IFHEEN) O MLIE A5 IRE U, T OATE SR TR I ) & T | TR SE> T
WD, X =D MmATENE, $h-35 g =HICH 1B o, EETH 3 [mlfTbid
— KAV THD,

W ifn 5 2 B O W M ATENC VT AQP 1ZE RS T Thd, MaIZ 3T 5
AQP 1I/K5y 15 KT ¥ R LS TR Z /L Claik 5, 2072, v~ X =3 K&
DI AWM T DT AN T AQP ZU TR ZHEH L, MIKZHEMEL TWAHIEN
Z 26D,

LB =HIDIFIE R T, BIEOEH I T E R0 ERES R A i
DL EB L TDTsh | AN~ &7 =0 B AR X OBEZ N TUD, £Z T,
LFERERS =HNZ b AP~ X =TI F U NEB L, ZOTIF A5M oy LT, Ky
THEEREAAED AQP IZHE ALY . AFZETIE AQP OFMEE RS2 HRE LT,
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2. MBI HE
OB RHZ LD 2 AQP DOFEL

THENFF~ X = DWEEIRD cDNA 7A 77V —05 AQP & a4 /7n—=71L . i&
N AT o7, T D% RT-PCR 1EICE > THEIEL7Z AQP O cDNA %R RE% E
R B— R IRIANTE . L7 haRL — 2 —% W CEERE(Pichia pastoris) |38 AL
7=
Q7N F~F =BT D AQP DRHEAEHNA

TENT T HZ =575 AQP DOFEZMRIT 57201, AQP BT DR B iz
Al i B ERNIZZNZF RT-qPCR (ZX-> TR BRENREZ FH 7=, £7=. RNA T3
2D AQP BIRTHBLOMEIZATV, ~F =D M REH, REZE b, E775E, FEIN,
W bl OEAEBIEZEL , ~F =0l - BHEABIZHB1T5 AQP OEFENZ SOV THRET
L7z,

3. R
O7#NFF~F =izBi}D AQPEILEFDORIER IO AQP DR

THNFF <X = OWERIRD cDNA 7477V —nb5E4a K AQP cDNA %245, H LA
BIfRMT 24T >7222 5, 3341 bp T, ORF 1X 876 bp THY, ZDOHEEFEWIT 291 7/
i ChoT-(HEE /D8 30.9kDa), ZNHD TR 6 [ E@A D2 7 E Th
D, 1EFT D N—RESGRE S DA ET DI EDHEE STz, Fx 1L DOBLHIIE A
FRICEREZ AW CGRBZ AR DIERLZAT 572728, AQP MR B THhHi2, kB
FOMERLIG DN TER T,

Q7EANSF=H =ILBITD AQP BIETDRBROLNNC AQP BEFIHIDORIZ T
=

TENT T~ H =Dl BT D AQP B DR BBREZ T ~T2L 25, WfLIHE>
TMEEIR. . < L — R CRBIL LN LT, UL, H B CI e g ik e
THREL LN E DT,

RNA +¥HEIZED AQP BIRT-HBLOMM ZAT o722 A, flllFET AQP BT
PRI b — VBRI R CER B O 2T KR EAE W T e oT, Lol AQP &
LA IHIREA IR L2 2 A, o b — VBRI T, I OISR ED T AL,
L~ e —FEDILRENE(LL Qe F2, AQP B s Il d=a ha— VBRI
FEARTREIREBIR F LT,

4, BE

AQP FHEES NI T I /BRSO BLL TWOA AT REME SRR STz, &
72. RNA THHEDRERD G, AQP 1ZHF G0~ AV E —FE 2B W ORI HEE
(ZEH RS CThY, Wil R O MR IEAEIZB 5L T\ A ZEmBE 2 bz,

AS1%13Pt AQP HUAZ FHWT, MER R, T, vV E—FEIZBITS AQP DRifEL
TRDMENDHD, IHIZ, AQP BAGR NI EEOMER IR, F G, ~/LE—FE | IR O
AV OWTHRRL ~L CTRIZE T 228128 - T & =DWRIMIZEIT 5 AQP O EIN
JOBMRIZI2DZ N TRSID,
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HE -8 E

BB~V T R (Plasmodium falciparum) ZE M35~ F U7 - BOH T
bWRMENE L, BIED, R CHER] 40 5 AL, EORRGECEDNRESN WD, #
HEZ2~Z 07 R O ATEER TN T, ARG (A=A M) 1B Lo TR
B, BOBNTEIET HAT—U 7205 WO MR MIEYE T A AR e AR e
T, AFROF THRO RO N T5 (R Ry 7) THAHZERHBILTWDT
O ARIE LY 7 F D —7 L TIERICEE Th D, ZNOLDO ma B Ex | ARt
[RIMFSE T, Je TR e LIRS R A AT RE L Zp o To R AR — 7 o — % | ARG
AR F PR 2 FFD DA2 BRICXT L, Z D EHEOBIK TH DA A A AFEMI AN E R 12
FETDH W2 HRICBIT YR 12 7 DBLHNEfRHE L, 7 ) BELSIDS T —H_— AT
B TCUD DA2 #REESI LD g2 10 DA2 #RO A A A Skl 58 2 E O JRIK &7 D
B TERORESE, BT /v/7 VB IOEETFAY Yy FIC LD BB FHEREDREY]
#1719, IBIZ, FEBEGE T HDOWITZIUCE 5 L CTRIL QW AE R T O EWIxT
DHURZAERLL | D, A= ANEAEILTIORN T, P falciparum OEFRIZ
KAF T 5B E L, BN TRIET 7T U BIFIZIT D AR 2 FRRE D,

ARILFEFFE T, 63, P falciparum DA2 BE DA AT A— N A Mg e E O JFU K 1B
LFDORIEDTZD, T —2_X—A LD DA2 ¥R7 ) LEHIED AT T80 kR
— 72 (IZXVBIRETHD W2 RO ) AERH| DG e T T2, 7/ LECFNIE ARF T
RO W IECEHR O HLFFZEIZLD ., Pacific Bioscience #:& Ilumina o
—J T ANED, BRI ED W2 7 ARSI ERG LT, 2 T4 7 EANE, R ER
250kb DELFINZE S THERSIV W72, B3, BFEE LKA TAFZEIZ VW Tis
STz 82 kb & TeYufaik 12 LK) 800 kb DA 13 —F2 W2 oL T 7 %~y
7L T W2 & DA2 DI aAT 7o, DR R, /57, 82kb Ol (Furuya T et al.,
Proc Natl Acad Sci U S A. 2005 102(46):16813-8.) {22\ C, D2 & W2 IZ/FET 5D
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ERZRUTZEZA IR LISMNT B R B B R O biinolz, 200 | B
(ZLART DA (Vaidya AB et al., Mol Biochem Parasitol. 1995 69(1):65-71.) &2 &
L, iEsn-ge ik 12 FOBGfF~—h—%22REL T, MR ERDE LT E O
TELTRAT, EORER, YK, 800kb LSV TV B iR 12 OFEIEN, kb7 >
T =R B~ —h—DF ) A O IR FINEIZE > T, 367kb DfEIKE/RDH
DG 5T, 22T, T, ZOFEIBICAFE T DA 7#E (100 BAS FREE) 12
DOWT, ZOFFRERIC 1T DA2 ¥k W2 BRI SRS D el A3 2 T2, Z DfE 5.
2 DOBIETIZEBWT, HLREIE T2 IR F iz, — ik, 5 R 7R
ZFRFOB G T BIRREE O BT B L Z 1/3 ORI FET DA A BRI A IEaRy
XV BEB T Lo T e, I —DDBIR T-1E, EANASARIEIR T ThY, FFRaEk
D 213 DEHTZ 27 IEOEH| MR A ST,

BUE, AWFIEE Tl ERLDS7 / LECHENTIZEV R E STz DA2 #EDAAH A—KH
AN BB BAS TI2 OV T EEDREAZ T 5720, ST NGz AW -2
A~ TV TR, WA =M ANDBEAEZBIAEL TND, W A=A M i) <
PEAT 2 HB3 ¥ W TH A= M A ROREREZBIIAL TRY, AN A AT =D
PEEZMERE CEIZT20, Atk T3, BikkD W2 BRICBIT 586 T EIc ko4 24
FEA A DO BERENEZ FEA 2720, ERLOBEMER O /v 7 T U MEDERZIT O ik
B A=A MBI OHEE BB ORIEEITH, 512, DA2 ORI ED, 4
BER T E2BFAMORBUEE ATy 7 21T, REORIEZR D, ZNH0OEER
(Zi, BEICHESZ L T % CRISPR-Cas9 & AV o n BV AT 2% TE AT 5,

MR F D
B
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NRCPD-OUAVM Joint Research Report

Date: June 1, 2023
Project no: 2022-joint-18

1. Principal investigator
Name: Albert Mulenga
Position: Professor of Veterinary Parasitology
Affiliation: Texas A&M University

2. Project title:
Establishment of split Cas9 for functional characterization of essential genes in Babesia bovis

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

Position: Associate Professor

4. Research period (in mm/dd/yyyy, and total number of years)
01/04/2022 -31/03/2023: one year

5. Purposes and objectives
We aimed to establish an inducible CRISPR/Cas9 system for B. bovis to be used for functional char-

acterization of essential genes in this parasite.

6. Outline of research process

The workflow for adaptation of inducible CRISPR/Cas9 consists of the following aims:
1. Construction of splitCas9-expressing plasmid

2. Generation of splitCas9-expressing B. bovis

3. Optimization of rapamycin to be used for reassembly of Cas9 fragments

4. Validation of CRISPR/splitCas9 for induction of gene knockout

7. Outline of research achievements

A plasmid construct was generated to express splitCas9 and inserted into ef-7a locus of B. bovis
genome. PCR assay confirmed the insertion of the plasmid construct into the target locus. To recycle
the selection marker, yFCU gene was used in the expression plasmid which confers sensitivity to 5-
fluorocytosine (5-FC). A growth inhibition assay was conducted using the transgenic parasite to find
the optimum concentration of 5-FC for negative selection. The calculated ECso was 26+1.2 nM for
transgenic parasite expressing splitCas9 while no inhibition was seen in wildtype parasite. We used

1uM of 5-FC for negative selection which resulted in selection of parasites that lost the selection marker.
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Next, we measured ICso of rapamycin to optimize the concentration that can be used for Cas9 as-
sembly. A growth inhibition assay was done using wildtype parasite. The calculated ICso was 13.9+11.6
MM and no inhibition was seen at 1uM which was decided to be used for Cas9 assembly.

To validate CRISPR/splitCas9 for induction of a gene knockout, we targeted BbVEAP (VESA1-ex-
port associate protein) which previously was shown to be essential for the parasite growth in vitro [1].
A circular plasmid expressing guide RNA and having homologous arms for bbveap locus repair was
transfected into splitCas9-expressing parasite. Following appearance of transgenic parasites, using
PCR we found that veap locus was modified before the addition of rapamycin. This could be due to the
assembly of Cas9 peptides which may happen during protein synthesis and transport in the cytoplasm.
In our construct design, we fused Cas9 C-terminal peptide with a nuclear localization signal which will
transport the peptide to the nucleus. Cas9 N-terminal peptide has no signal and is assumed to remain
in the cytoplasm. Since Cas9 peptides are expressed using strong ef-1a promoter, abundant Cas9
peptides may be assembled and exported to nucleus where the functional holoenzyme produces dou-
ble-strand break in bbveap locus. Recently it was shown in Toxoplasma gondii that the addition of
nuclear export signal to Cas9 N-terminal may prevent this unwanted assembly before addition of ra-
pamycin [2]. We are planning to modify splitCas9-expressing plasmid by fusing nuclear export signal
to Cas9 N-terminal peptide and perform the experiments again.

Altogether, we were able to achieve 3 aims mentioned in the research outline: construction of split-
Cas9-expressing plasmid, generation of splitCas9-expressing B. Bovis, and optimization of rapamycin
to be used for reassembly of Cas9 fragments. The final aim could be achieved by modification of

splitCa9-expressing plasmid in future studies.

8. Publication of research achievements

None.

Attach reference materials as necessary.

1. Hakimi, H., et al., Novel Babesia bovis exported proteins that modify properties of infected red blood
cells. PLoS Pathog, 2020. 16(10): p. e1008917.

2. Li, W, et al., A splitCas9 phenotypic screen in Toxoplasma gondii identifies proteins involved in host
cell egress and invasion. Nat Microbiol, 2022. 7(6): p. 882-895.
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NRCPD-OUAVM Joint Research Report

Date: May 23, 2023
Project no: 2022-joint-19

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

Budéjovice, Czech Republic, Europe

2. Project title:

Establishment of DiCre parasite lineages to study essential aspartyl peptidases of Babesia

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

Position: Associate Professor

4. Research period (in mm/dd/yyyy, and total number of years)
01/04/2022 -31/03/2023, one year

5. Purposes and objectives

The primary goal of this project is to develop innovative functional genomic tools for tick-borne Babe-
sia parasites. Specifically, we aim to create a stable transgenic strain(s) of Babesia that expresses the
DiCre recombinase. The DiCre conditional recombinase system allows for the functional analysis of
essential parasite genes, which cannot be effectively studied using conventional non-inducible knock-
out systems. Although this technique has been successfully employed in model species like Toxo-
plasma gondii and Plasmodium falciparum from the Apicomplexa group, it has not yet been introduced

in Babesia.
The individual objectives of this project are as follows:

(i) Designing and cloning Babesia plasmid constructs that enable the integration of both Cre subunits

into the same genomic locus of selected Babesia species.
(ii) Generating "parental" DiCre parasite line(s) and optimizing the transfection strategy for Babesia.

(iif) Implementing the loxP sites into the parasite using both episomal and intra-genomic approaches

to confirm recombinase activity.
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(iv) Conducting conditional knock-out experiments on selected Babesia target genes.

By achieving these objectives, we aim to advance our understanding of Babesia parasites and their
associated diseases, ultimately contributing to the development of improved diagnostic and therapeutic

strategies.

6. Outline of research process

During our work on this project and the visit of Dr. Sojka to NRCPD-OUAVM between November 6
and November 16, 2022, we prepared the initial version of the plasmid DNA vector containing the
complete DiCre cassette for integration into the genome of our Babesia divergens strain. This construct
was designed in such a way that by making only two changes in the homologous regions, we could
use the same plasmid/DiCre cassette for integration into the genome of Babesia bovis, a related Babe-

sia sensu stricto species that is of relevance to our Japanese collaborators in this project.

However, our subsequent attempts to electroporate and create B. divergens parental lineages
through serial dilution revealed significant shortcomings in the initial design of the DiCre cassette-hold-
ing plasmid, leading to unsuccessful outcomes. Therefore, in 2022, we undertook a redesign and syn-
thesis of a novel version of the DiCre cassette-holding plasmid to enable its integration into both Babe-

Sia species.

The work was also supported by our parallel CAS/JSPS joint mobility project, when two members of
our team, Eliana Fernanda Galindo Cubillos (postdoc) and Ana Maria Osoério De Barros De Almeida
Filipe (PhD student), visited NRCPD in Obihiro for almost two months. During their internships they
primarily focused on generating stable lines of B. bovis parasites that express the dimerizable Cre-
recombinase (DiCre). This enzyme facilitates the conditional deletion of target genes, allowing for con-
ditional knockdown (iKO). Both visiting researchers acquired practical skills related to the preparation
of transgenic Babesia and subsequent analysis of the resulting phenotype. Additionally, they received
intensive training in various knock-in/out techniques targeting specific genes in Babesia, which are

crucial for studying gene function in this organism.

The main outcome of their two-month internship was the generation of transgenic strains of B. diver-
gens/ B. bovis carrying the updated version of the DiCre cassette. These strains are currently under-

going cloning by serial dilution and analysis through PCR.

Furthermore, our collaboration with the University of Geneva, Switzerland, regarding recombinant
expression, purification, and biochemical characterization of two BAASP3 proenzymes prepared in
baculovirus-infected Sf9 insect cells, has continued. Results from this collaboration were presented by
team members Sojka, Jaloveckd, and Snebergerova at the International Congresses of Parasitology
— ICOPA XV, held in Copenhagen, Denmark, from 21-26 August 2022.
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7. Outline of research achievements

B. divergens and B. bovis were selected as model organisms.

Specific promoters for B. divergens/B. bovis were identified and their sequences were deter-
mined.

Specific 3’ untranslated regions (UTRs) for B. divergens/B.bovis were identified and their se-
quences were determined.

The sensitivity of B. divergens to Blasticidin-S-Deaminase (BSD) and WR99210 selection mark-
ers was validated.

The first and second generation of a plasmid DNA vector containing the full DiCre cassette for
incorporation into the genome of B. divergens/B. bovis was designed and synthesized.

Team members were intensively trained in strategies to perform knock-in/out techniques on spe-
cific genes in Babesia by NRCPD-OUAVM host lab members.

Transgenic strains of B. divergens/B. bovis carrying the updated version of the DiCre cassette
were generated. This process involved cloning by serial dilution and integration analyses through
PCR.

Aspartyl proteases recBdASP3a/b, encoded by first-choice DiCre recombinase target genes,
were expressed in both E. coli and Sf9 insect cells. These expressed proenzymes were then
biochemically characterized using Western blots and immunomicroscopy techniques. Antibodies

raised against recBdASP3a/b were utilized for these analyses.

8. Publication of research achievements

Due to the COVID-19 pandemic and the closure of Japan's borders for tourism and business travels,

the internships of CZ team members in Japan were initially made available only in late 2022. Conse-

quently, there hasn't been sufficient time to publish the obtained results before the deadline of this

report. However, we plan to publish the results of the ongoing collaboration between the CAS and
NRCPD-OUAVM teams in 2023-2024. These publications will be based on our long-term collaboration,

supported by other concurrently running projects.

Attach reference materials as necessary.
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NRCPD-OUAVM Joint Research Report

Date: May 21, 2023
Project no: 2022-joint-20

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

Affiliation: Faculty of Veterinary Science, Chulalongkorn University

2. Project title:
Identification of mosquitoes in goat farms and molecular screening of malaria parasite in mosquitoes.

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

Position: Associate Professor

4. Research period (in mm/dd/yyyy, and total number of years)
April 1, 2022 — March 31, 2023

5. Purposes and objectives

Mosquitoes play a key role in transmitting many infectious diseases including malaria. Ungulate ma-
laria parasites are known to be transmitted by the mosquitoes belonging to the genus Anopheles. There
have been a few reports about mosquitoes responsible for malaria transmission in mouse deer and
white-tailed deer while mosquito vector for goat malaria transmission remains unknown. The objective
of this study was to identify the vectors responsible for transmitting the goat malaria parasite, Plasmo-

dium caprae.

6. Outline of research process

The mosquitoes were collected from goat farms located in six districts across four provinces in north-
ern and western Thailand. Each location has been visited only once. From each district, one or two
specific localities were chosen as follows: Lao Khwan District (14° 28’ 33.4" N 99° 48' 25.0" E and 14°
28'51.1" N 99° 48' 11.7" E) in Kanchanaburi, Wiang Sa District (18° 31' 56.9" N 100° 37' 50.2" E) and
Mueang Nan District (18° 49’ 07.0" N 100° 46" 36.9" E) in Nan, Ban Kha District (13° 17’ 32.3" N 99°
25' 06.8" E) in Ratchaburi, Kaeng Krachan District (12° 53' 45.7" N 99° 42' 45.4" E) in Phetchaburi,
and Ban Mai District in Kanchanaburi (13° 53" 27.3" N 99° 37 16.2" E and 13° 54' 40.8" N 99° 37' 52.4"
E). Mosquitoes were sorted out under the stereomicroscope for unfed, blood-fed, half-gravid and gravid

status as well as its group or species levels based on pictorial identification key. Then, DNA extraction
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was conducted in a pool of 1-3 mosquitoes, followed by screening for Plasmodium spp. by PCR. Mos-

quito species and Plasmodium-positive samples were sequenced for confirmation.

7. Outline of research achievements

A total of 1,019 anopheline and 133 non-anopheline mosquitoes were collected from goat farms in
Thailand, where goats infected with P. caprae were found. Molecular biological methods targeting the
cytochrome ¢ oxidase subunit 1 (cox1), cytochrome c oxidase subunit 2 (cox2) genes, and the internal
transcribed spacer 2 (ITS2) region were used to identify anopheline mosquitoes. To detect P. caprae,
both pooled and individual mosquitoes were tested using the head-thorax parts containing the salivary
glands. Primers specific to three genetic markers, namely cytochrome b, cytochrome c oxidase subunit
1, and 18S small subunit ribosomal RNA genes, were employed. Furthermore, blood samples were
collected from goats during the mosquito surveys to determine their malaria infection status. The study
unveiled six groups comprising nine mosquito species found on goat farms, namely Hyrcanus, Barbi-
rostris, Subpictus, Funestus, Tessellatus, and Annularis. Anopheles subpictus and Anopheles aconitus
were identified as carriers of P. caprae DNA. This marks the first time that An. subpictus and An.

aconitus have been implicated as potential vectors for P. caprae.

8. Publication of research achievements

8.1 Nguyen AHL, Nugraheni YR, Nguyen TT, Aung A, Narapakdeesakul D, Kaewlamun W, Asada M,
Kaewthamasorn M. 2023. Molecular characterization of anopheline mosquitoes from the goat malaria-
endemic areas of Thailand. Med Vet Entomol. 37(2):381-395. doi: 10.1111/mve.12638.

8.2 Nguyen AHL, Pattaradilokrat S, Kaewlamun W, Kaneko O, Asada M, Kaewthamasorn M. 2023.
Myzomyia and Pyretophorus series of Anopheles mosquitoes acting as probable vectors of the goat
malaria parasite Plasmodium caprae in Thailand. Sci Rep. 13(1):145. doi: 10.1038/s41598-022-26833-
4,

122



Attach reference materials as necessary.
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NRCPD-OUAVM Joint Research Report

Date: June 30, 2023

Project no: 2022-joint-21

1. Principal investigator
Name: Batdorj Davaasuren
Position: Researcher

Affiliation: Institute of Veterinary Medicine

2. Project title:

Investigation of parasitic strategy, especially tissue parasitism of T. equiperdum on horse

3. Collaborating research group members at NRCPD
Name: Keisuke SUGANUMA

Position: Assistant Professor

4. Research period (in mm/dd/yyyy, and total number of years)
01/04/2022 — 331/03/2023, 1 year

5. Purposes and objectives

Trypanosoma equiperdum primarily parasitizes the genital organs and causes dourine in equidae.
Dourine is considered an economically important disease of horses in Mongolia. In the previous studies,
we have collected autopsy samples from naturally infected horse. Autopsy sample from naturally in-
fected horse provide only a window of information about infection at the time of euthanasia and it
cannot provide dynamics of infection. Therefore, the objective of this study was to determine the par-

asitism of T. equiperdum by sequential sampling from T. equiperdum experimental infection in horses.

6. Outline of research process

1. T. equiperdum IVM-t1 strain was experimentally infected to 3 horses.

2. From two days the post infection, the infected horses’ basic physiological parameters were meas-
ured, and also samples (blood, serum, milk and genital organ’s swab) were collected.

Parasites were microscopically observed using thin blood smears.

DNA were extracted from blood, swab and milk samples.

The extracted DNA was analyzed by PCR assay using the parasite specific primers.
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Serum samples were applied for ELISA and ICT to detect anti-trypanosome antibody.

7. Outline of research achievements
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Results:

Horse 1 and Horse 2:

Physiological parameters were normal for 50 days post infection. In those horses, we made the exper-
imental infection with 1x10% and 1x108 parasites by vagina. There is no detected parasite DNA in the
blood and swab of those horses. When | analyze the horse’s sera by ELISA and ICT tests which are
based on recombinant antigens (rTeGM6), no detected any positive by both methods. Also, | didn’t find

any parasite from the blood smears.

Horse 3

In this horse, we made the experimental infection with dilution of the parasite 1x105, by vein. For gen-
eral blood parameters, the number of white cells has increased from 10th day post-infection. This
means that inflammation has already developed in the horse. As for the PCR assay in blood samples,
the positive bands have detected from the third day of post-infection in the horse. But no detected any
positives from swab samples in this horse. Antibody titer has increased a little in the horse from 14th
days of post infection was detected by ELISA test. But not detected any positive by ICT test. The
antibody titer which against the parasite was increased a little in the horse's serum from 14th days of

post infection was detected by ELISA test. But not detected any positive by ICT test and blood smear.

Discussion

In the horse, that only was made an experimental infection with T. equiperdum IVM-t1’s culture (1x10%)
by vein, was detected as positive on the 3rd day post-infection only in blood by PCR, and at 14th days
post-infection in serum by ELISA, respectively. But the ICT test did not show any positives. That means
the parasite culture adapted to laboratory environment couldn’t survive in vaginal condition compare
to natural wild-type, while the culture is only able to survive in blood circle of the horse. The present
study is the first time conducted experimental infection in a real host (horse) by the T. equiperdum IVM-

t1 strain in Mongolia.

8. Publication of research achievements

None

Attach reference materials as necessary.

None
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