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WIEBERFEFRAFRPF R F—HLFRPFREREE
Rk 80 £ 5 H 22 H

BARE S | 29 H[FE-1

. . N R BRI gE R 2 —
s S Y g T % Al
WFFEERY SRR b0 2 b 5 P oAy St (R0 % 2 FiE AaT
WA ~ X =By BEUTZ Spiroplasma & OBRA Y 0O R FRAT
e I 5 4
WRfEE [
ehE VXD
. AbEE R PR PP ER 1 PR FE P - e
e o
H Los o— | ALHRE KR NER B EYE) —F ' & —-
May June Thu | K&FFE4
o | BRI
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2B N
VT PR [ 23 2
R A R EREE 5 - AR
e pey | ISR B
WFFEHIH Wk 29 £ 4 H 1 B ~ gk 30 /£ 3 H 31 H

=3RRI ERA L, EO—EIFIARE L TvH =Rt 7528 T
~ X = DOEBEENCE > THE K %*1?0_&75 Hoh2obb, ERRFELIT
ENS DO~ & =05 kA3 54 E-OD TREZ D TRY, ZNETITEERR O~ = c_,\
9% Spiroplasma JEFE Oy BEREEIZRIIL TD, Taryyay T ETS
Hiy- B8R 5 Splmp]asma JEAHEE TlE, FFROME R E W A (FFAEMERR R, e 7o) I2x3%
?EWL R 5- T 22BN WD, ~& =239 2 Spiroplasma J@fIE DB E|

BLREPTIILTNRN, 22T, AL[RWFZE TlE Spiroplasma B ISR B~ =D
féﬁ?ﬁ@]é:%bfﬁ%ﬁ)@ FNaFF DL DRFAE L T, EREHFF 7 XN T~ & =%
VT Spiroplasma J&8 3£ H OMAEY FHIFEZ DN T HZ LA EHRI LT,

eyiE CERESN -V 2 VY =~ = (Ixodes persulcatus) )>H~ 4 =#lifiaz H\C
BT Spiroplasma JEILA % SP-4 HEHHa R i CEE A U7, 2RO LA R HefE
T (A B2 6.3x106 T {A/VL4EHE, B #E: 6.3x108 [ {A/VLHEE) LIR A K BEFERE RS L O SP-
4 FEMPEREREA 4RO ERIE LR L, 7 X N7 T~ & = (R 2B RE) il =
BILOBEY =~ EEh~AaA V=B —5HOTHERL, kO~ =3v
AWML gl =1 oW TRt R, I bRER ML, B4 =TI
BB LT, SOIT, IIB XU % D& =76 DNA Z4iH L. Spiroplasma J&
A B IO, Coxiella B I H OREGLAF WAV T V2 A5 PCR BELOPCR #HWT
nﬂﬂﬁbﬁo
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@ Spiroplasma JE I EFH O~ = ~DEERITENIZH)D THL) @

Ixodes J&~% = o3BTz Spiroplasma JE3LAF % Haemaphysalis J&D 7%
NFTF < =l =B L OE X =R LT, 20% ., U2 W e~ & =i sRz
1TV, X =, 90, BRI sh 7 =%457-, Real-time PCR (2L E&L7=LZ A, Spi-
roplasma JBIAEFEN T X NFF <X = ICBWTIITB XU B EE T 522006
MUz, X =128V, B~ & =D ER O N AR5 NP LBz E
THESNTEL T, v ¥ =LA ORRE M 572D H7eE 7 LV OLEHITHEK
L7z,

@ Spiroplasma J& LA O 4T ) ARG

SP-4 B CTREE L= FH IR E M EHZ, 7/ DNA Z i L Illumina MiSeq & VT
T BN EAT IR o0z, BER 1.2 Mb O2F ) ARFIZEIFL, 7 /7 —aitkh
1856 fH DI (s 1-2—F 127 8k, 3 5D rRNA, 32 fHld tRNA #[AE L7, ANI ik
(XD IR E DG R KE Tl S Spiroplasma mirum itk ChHhHTEEID
M7, v =¥k Spiroplasma J& LW O 7 2L U TIE2H B O®ETHY, 5%
el 7 ) IERTIZ XD | Spiroplasma JEIEAERE OEL IS KOET E B~ IS\ D
fEINZA 7RG AT,

@ Coxiella BILERE D EINB L OWHMLICEE THHZ L2 H @

SP-4 BEHIBEFRERE CPREINEE EDOIK T | ShE =LK TR LEI NI, MLRTHZ O
INZIBNT Coxiella BILAEFHDRARMARAELT2L A, IREKBEFERETIT 100%
? Coxiella JBILAEFRA FER LT, — T, SP-4 BEHIEERERECIX, JIT 55-80%D
Coxiella J&IL/EHIRA AR L LTSS = (URIEEDK) 10%) TiE 100%DRA
RBERLTC, ZOTEND, SP-4 I E FNOIIAEWEICLY ., Coxiella J& L EH )3 3E
WULT-Z e HEE S ND, — T, AfERIT. Coxiella J& AT DPIFEA LA =
DOWALIZE W TEHEEREEZFEFSOZEEZERL WS, INET, v =475
Coxiella BHAFHOBRENIL X B FHOER KD HBFOIL TN, Yz Rk R
\Z&Y, Coxiella | H O~ ¥ =3t T o8- 7e & BB RS, WEFRE~H =D
B0 A 2 L CEERM AT,

[Fa%E]

FiBEXR, B2 7. May June Thu, 5 K&, EAT=:, i B B ~X=hbidEs

ntzt"uf?x“v@i/f/AﬁHR 55160 [0 H AR PP iiidE 2. 201749 A 14
IR B R (VR ET).
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HWEBERFEFRRBRFMHE R IR EREF

Rk 30 45 H 25 H

PARE

29-3L[7]-2

WFFEERM

JR IR AT 2 —

IR B PSR 4 0

(AR — RS

WHIERRES

Babesia bovis Y IR IMERIZF51F 215 £ L& PN B2 MO B2 35 AR o fE BH

WroERE

(50H7%)

EE % %E%ﬁ%%'ﬂ&%

BHITE FEOL

g e NS [ S TR T
W Tl KB = ST T - Bh 2K

N AN STV A

P Tl R =By B2 PP Fe T - 2d%

RlE PFOT

P — TRy R =BT [ 22 0F S - Bh

FEH [Tz

< . Rl KBS = FbF 28T - JSPS SME AR RIETE B
NFI Ny

e 5B | WIKEER PRI 2 — - %

T FE 1 ]

PRk 294 A1 H ~ Fpk 3043 H 31 H

H A8 5

Babesia bovis (252572 D37 HE TR UG IR M ER 238 3= O AK Bl M 124
FET AL THIRIEIRZ 5 XL 23 TR ME S RO TIE | O RFE 729 BE S FnH AT
B, DT HEFEIZ DO WTIIFRL 373> TR, ZOIRIED A = X L H R 5
—LELU T, RAEEIR TN ETIT, YR IMER S o A =8 i 1 727 PN B AR L 2 B 5 D R
FREFEAE LW IR RIS L | 250K, FFEERRBI ChI U A2V T h— LT & 7 T
A — LERT AT, H2E B DEM 7 AR VIA AT (H28 2 L [RINFSE) , A 4R
DOWFFE T DNTER 7 TS DWW CEIR A e W GREPS SRV /v o T
U REATO TN IDMIR A [CRE DA R B AT JR BV T RE[EETHH%
HIgELTW5,

H28 4 IR I : LLESFRAT (R 32 B R A MENL 95728 . 7 BBl & N
Rz VT B, bovis &G ARIMERD /R = 7T v A ZAT O L5 PN R
MDA Z1572, 26OV T RNA-seq T 1T o728 25, ves ZER<fhodi&
5 DERB 72T 2 (5L FE/NSWZERAL LIRS T2,

H29 FELFRNIE: 22T, SFEEIL ves B FDORBUZOWTRBEZIT 272, €D
iR, K/ —UMITTHRBLT D ves-1a DEINTEVRRONDZENRHBILRSTZ,
ves-la FLANIZHOWTIILDR T T~ =04 —F IR TINS5 L3810, 45
Ia—rTPRENT ves-1 a BV RANCHEIL T HZezE A RT - PCR 4
TR LTz, SHIZmEEAETE/n— TRIL TS VESAL o 2 JE B4 57 dibka(F
L WEEHOCHURE I TR BIZ MR LTz, VESAL o i FEBUR fitkz F B Bk
HATOTZIA, a7 v — VESAL o i@ FEBUR Bk &S ML PN BT Z 4245 23 LD
AT HIREF R AN CH 2 M N BRI H 2L 2| BUERRBR T ThH D,
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OrZ RZV 7 b— L fRHT

H28 4 |2 bl KO L L T o 7o M s e QMR A T & 2 7 — |
DONWTDHHENT VAT T = AMRTIC OV BB ZTT o 72, TORER, ves 151 LA
SMZ 10 DBEIEF OV T/ — M THERIEFEREDOZEN AL, LNLRNE, Zh
5 10 BT DG REDOZET 2 FLL FE/hEhoTz, — ., ves BIa T2\ TET /A
R HD ves BIG T DBELHINE LD DHZ LT, EFRICH BT DBAEF DL
PENHERSILTWDDZENHBN TS, £Z T, RNA-seq 7 —#nH&7m— THREL
LTCW5 ves B+ OESIZHERILT-LZ A, 4 70— TRILT 2 ves-1alic¥)3H
VINZER R DRI DN ol Flo, ZOERT Tl u— I TRAIDN 72 3808
2050, ENLDLEING, 7 A EO R CE AR EEOBLS O — Ik 2 ki o~ 7= 2
EDRBENT, — 05, BLRENZ LI, 2D 4 7e— [T ves 1 AEASINIZIZIEIR
—DEESINFEHBLL TWDIZERALINEZRD | ves-168 Tl7e< ves-1 aFEF|DiEW DI
BAETEDIFEWNIEDLFEN BRI,

@ ves-1 o DEFIFE Fk O T ELFEHT

N ATV T = LEHTIND ves-1a O ORF IR RES DB HEES N2, K7 —
YD )5 ETVESAL a OFBUME DN TWDETRIND ves-1 a8 51 ORF @
BRESNETTA~— =X TIEITTRE LT, TOREE, RNA-seq DT —XnbH
HEE L TBLAN LI FCALAN ST ) b ECHRES Iz, Fo, £7r—TIEZED ves-1
a FEFI AR BLL QA2 EL E & RT-PCR 1A THER LT,

@ ves-1 BFTR B DIER

MRS 7 a— 2 THRBLL TS ves-1 Bld A BB REE L7 TAINa AT 7 Me{F
L., EEE R R —ATE A LT, NIV AZY T R— LRI ves 1 a D FRITE
DRONTZN, VESA %2 /37/E X VESAl o & VESAL B BI~Tad A~—%2TET 5
7~ ves-1a 't ves-1/4M 7 DOIBIEEHaL AT 7 AERILUT-, £9°. GFP 27 %L
72 VESA1L a i@H I 7T AINT ANTG I N7 ) M AT 5 T, 72 mCherry %7
ZAHNL7- VESAL B BRI 7SI AINZ =Y — L CENE N B FE AL, D
FER BB BERICBWT, I/ T A A=V T IT TIRE B L O L 22X
o2 h3 mCherry Hufhz W M EOLHURIEIC TH 7 (& VESAL B DI3EHL
D I NG IR M BRI AE T 5 CRERR ST, IRIZ VESAL a iR B 7 T AIN A AN
I — TR FEALIZEZA, HL GFP Huikz oM aothriRizic
PRIMER AR BESIT C B T DR A 2 R B DR BBMER I NI, 555 7= VESAL o i
LR R Z T N R B 5 P O B AL 2 TR 723, s N R ia ~ D85
PENBIZETE T VESAL a0 R BLUCLARBIOEALEMRAE CTE R o7, —FH ., 2D
FEERFR TR, Bt BE U THW ML S PR D -7 — A2 B W Th Al 245 703
B TERDoT=2EMD, BUE, HIEFEMIL ChH D ML N R D F BRI Sk 5
TIZIVEALLT2EE 2, Bl 7 & N Ak 238 AL, BB Ch o,
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[1] OHakimi H, Yamagishi J, Sakaguchi M, Kaneko O, Asada M. vesI a genes
expression is correlated with cytoadhesion of Babesia bovis to endothelial cell.
The 28th Molecular Parasitology Meeting, Marine Biological Laboratory (Woods
WFZeR R0 | Hole, MA, USA), 2017
R Ehgarx

(1] OBREE AFIny | (LR 50 S8 M1, RIE— 58, WEE— /R, &7
&, Babesia bovis ZF/EIRIMLERD T MM EMIIMAE PN ECHIIR~DEEEMIZRE T2 ves-1
a BB, 5 25 BT AAERFT—I ay /&S 14 By F A AR -~ TV T
T A —TLBRRE, WIKEERT, 2017
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HWEBERFEFRRBRFMHE R IR EREF

Rk 3044 H 18 H

BARE = 29-H:[7]-3
B = j R ]
ge L I T A S
HFZEER P Yutio JE RFFZE 4R P L R4 M 2 ¥ ¥
Bgc a4, TR T B =DRTT I ) MR
ng TR, 7 5 - B 4 - 1 4 40
e
U e B N s L L aypm e
LA RBISE) S—lr s 7 ST A T T
LoD DA IR E R R BRI 2 — - Bh K

=L (B 41) 7 287 F~ 2 =il B

iRtk
S B4 L ) ISR e R R BRI B 2 — « B2
RN ] (FE oy 1) SRR L - 22 8h =
WFFEHIH FRk294F4AH1H ~ Fpk304E3H 31 H

~ 7 =R W BRI B AR - BEE AN 2 A & AR A A LR £ B X
S RUE— LU THRE T LD TRARVVE LR B THD, LinLenh, R R
Th. 205 ) MENHE T HED S TORNO R EETHD, =2 T, B IEEHER
AU | 22 i ge o &4 — i, [ENE SO 1> ThE 74N T~ F =Dan=— i
SN TW5, 2T, ZOTENFF <X =DF ) LN ik B D, ZiE, 5%, tho~
5= ) MR AT A LB Th AT~ DR DO TR H LRI D= D /7T
B3 % R 2 7 Ay MIFZEE L CONLE ST & e,

TENTF<Z =DRITTNT ) LEB/HT-OIT, 1) 58 O AEE L7 28N T
~F =LKL /2 DNA Ok b-25%05 0 2) 4 (I v R AR R 27
GeneNex") IZEOK AR — 7 2%ATV, 3) k-mer {EIZEDT ) LA XEHEEL, 4)
KFET 77— (ABySS, XU, platanus) (24D contig 2157,
WD | UpsLre st 24 47) Txodes scapularis PRI (2.1 Gb) HAEEL TS ) A AR,
B 2| kemer BEICLDHEE Tl 8.3-8.8Gb &\ AEA KEMBAHTEAVRIBSTE, 207,
A EIRAF U7 RS 142Gb TiX 17.2 5O ALy DIZLaieb s+ k30
contig OESENEELNZ LN TSI, EBRIZ, ABySS ZHWTT B 7 VA2 AT
IR AFBNTET AT b BUOARE ChiRHE I 6.3 Gb., contig % 20.7 M, N50 #*
701bp &, Al EO& A RKEIFETHLOTH-TZ,
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FT RS HEO QR LV 2N T =0T ) A DNA Ot 45 UL
72, degradation 23FBDHHAIZHOD (K1) | FiE L EIZHOW TN L2 R
Tot% . VIR AL R T DR AR S — o U TR S — R GeneNex”’i’*'
L. 150 Hi~T7 = F5F 141.6Gb O IR A7, HiW T ARZ AV T4 DY —R &7
AIVE—1L . FE-T- 129.3Gb. 891M reads Z AT, LAEDT 24T ~77,

AT, krmer {EIZEDT ) DV A XDOHETEZ1T 72, k-mer O HfFIE Jellyfish & VT
TV k % 20 ¥k, 25 Mgk, 30 HEJEL L= L& OHEE X, £ 2 8.3 Gb, 8.8 Gb,
8.7 Gb Th-7=(X2),

HEWT, ABySS, BXW, platanus #HWTH /A7 v TNV EITHT-(FL), fEREL
THEBAZ contig 1%, FEFITH (LS T=b D Tho7=03, ZAUIELL BT ) 281
AWREL, HiSeq IZEVEASLIZESIN R R L T2z EB 265 (22.5 (FD 13
v, 2T, H30 I, d TEMD HiSeq v — 7T AEATV, D7ad bt 40 5
U EDI ANy 2G0T 8T, JOHESNIEN T TN ) 2O SE A5, £z, H29
FEEIZTEL W EEH#HY—7 2 —MinlON OEHICEST7T |7 V—om E, BX
O, B TR OHEE L, 1B HiSeq OfERAZMERL THHITH, ZILHOBIIfFEHTIZ
XY, I scapularis L[FIFEEE (N50=2,942bp) DR T 7 N7 AOHAT% H A TUWD,

Frro L,

5UEHE M4E g

2 = DNA
v

180000000 ‘7_/ L;EFI\ 12@&115_3_%
20-mer@ECFA L SERBTFET 2

160000000

47/ Lisize

= (kmer¥s&E/ kmerRI8{E)
= 8.91M x (150-20+1)/12.5
= 83Gb

40000000

THHTE

20000000 |®

0

1 fHEDNA®D 2 k-menklC&BT /LY A XDHE

222 e 3 i T - T,

ABySS 90 20.7 M 54202

ABySS 80 242 M 697 73749 6.5
ABySS 60 352 M 645 42783 6.3
platanus 67 51.2 M 331 36267 7.5
I. scapularis ST1 K 2942 2.1

#=1 assemblyZ&HoEE L
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HWEBERFEFRRBRFMHE R IR EREF

TRk 804 5 H H
BRI 5 29-4k[F]-4
) A N —
WM | AR fﬁgggﬁ;gg R A
o PR E 12 & TR RN B DB S T 1 A &
iR B
(502372) e o e e A Tk
—— P T 5 S - B 4
DLRE b x| LB A GRS BRI A —
Al WA | R
Whox gsr | ALEKPILEA GBI SR s — -
HHOEAN | R
B0 s b B KA B A R SRR ST B e 5 — -
ST =
e srian 0sbs | ACHERPALH M BRETIERT KRR R AT Tk
WEOEE | W - 5T
BLcsh o | AR KA EAE G RIERF AT BRI e s — -
B | BB
PR S e o R TR — - B R T -
A S
WS E FRE29F4H1H ~ FRk304E3H 31 H
TR A JbEERRFERIGERT B Ze s 2 — LT, Jb B K) T At
FEMI2 & DRI % Al IR L CHi~ FU 7 B LU /3 ) —~ B IR %
BL. ZHhBO—EITAIEY — LA E LTI AHEEL TS, HUEURIE MBS A
T ZT SO RN BRER SN TR, R ERTL TS,
D neglected disease D—DEL T/NNUTIENGPEMHEK T H SN TE W5,
NRSTHw TV T BRI /8y — B i LR MR R TH0 BRI 0di~T
DT HIB L OHIN Y — = RIS T8 A4 D LB BN TS,
b S ZOIOBEFOGL, ARKRORA T DI BRIEEMEH T AT TV = ORRANT

TTIRRIEOT MG NSNS ZEEWIFFL, in vitro, In vivo U AFEER T
DH SN TGN AR B I L0k L TE e, SFEE TR DILEWA in
vitro ffl NS TIEMEA R T 22 RN AL EWITHOWTI in vivo vV AR
RCREEL  FFaF U, i CARLTET, Fpk 29 FE 1 (DAERRORA T HMAE
MR PER 0 L S HUR BTG MEE T A 7 7 ) — DL FE(HUR B AT MVIER D
12D — Y 2~ =T TEME T A7 TV — %8N, (TAT TV —DH ST
IEPERHEOMF(CLE BidiaEde), @) LS LEM D in vivo SO
(CLF B & L) 2 Fhi T HZLE LT,
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AL FAFFEITH23F E L0 AL B R C RSN PR RIEHEWE T A7 T —122W0W T,
A Z PER T (AR E0R) O T LU N O B TH AU TR 2179 2 & T
TR — R O A HIE 3 720 ZBRsA LT,

in vitro ¥:# 473X 7 ( Babesia bovis 350" B. bigemina)

in vitro ¥:3EE N T (T equi 35N B. caballi)

in vivo Y<UANXYT (B microti ) [EGEET L

(1) LB RO BIEHME T A7 TV — DT

CNETICEFREO AT LA Y D in vitro Hi 3L TIEVERHEN 2SN TERY,
H294E L HUF HRIE W E T A7 TV —DOH AU TRl 2 fkee 357-0128%
RSB IRNOH~ TV T IR E S DA ) — =0 7 ki U IR E A PE R O K
A %ﬁl@ﬂﬂﬂj KR/ a~hT7 41— HPLCRE I X DR A T H B Pi~TU T
EVEWE DB E T, TOM, Fi~TV T IEMEIT OB S LA W& STEIS L T
W5, L~ TV TIEMELIAN O &R AETE RN A 1T) T8, £7o, PR AT VIR
DI=DFTAHT) — Y 2~ =TI ERE R E D BIF AV — = T2 BIG LT,

(2) TAT TV —DH AR TGl Ok (CLF B E 2 5 Tp)

FEATRH L & D5 HCLF2320mg/kg  (#%1) CHEHEHK ganazeg (25mg/kg, 1)
LRI D In vivo iU TIEME R 2% R U7z (3[R 8 = N FEEF 18-
138824, PCTHIH) . LA NS TIxL TR R AR A 47 975 Al Re itk os
IRBENTZN, In vivo <D AEGLEBRIZB WD TUINARU T 22 2R TE NI EMn
BGEIR ST, ZOT2D  AALE W AT ifiﬂiﬁ@f/v\/?’/ﬁfﬁ% TLDOMAED

WL DMRFI DM ETHLZEEALINEL, Fa ST TAR LT,

PL=Z U T IE Y E (NP-023) 23 F 72 #Eﬁ(ﬁ@% 4747 V) —IZBINE i, NP-
02312 DOV THINARU TIEED T A1 T o722 A, In vitroTH S XU TIEMEITRD S
o7 50 uM)A3, NP-02304H1~7U 7 AIFE R (23T H- 72 i 3G 6
77

(3) RiEn=F AtaMDin vivor i (CLFREEE T0)

CLFEA|TII A<D TR E L D AE DR ICLDME BN ETHHZ
EEBHOMNILTZ a5, CLFE R #Ed ganazeg D I HIZ K DM E2 1TV, CLFHLA
FOUARIRE Cin vitrolZ BT DT HHVNIANZH R GRSz, FT-, in vivollks
WTHRIBRIZ2FI0F I KV R OS2 2R (AL | PCROICEDAER NGO,
YEHBE AT &L CmRNA, DNAICXT T2 B2t L 7225, CLFganazeg?’
DNAIZHEATHZET, ERROIEMAE R BT EHEE ST, ARREIZ DUV TS 5
(ZE ST (RN FE D

* AAC 60:2739-2746(2016).
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7Yz MEICH29FE DR EAS RO T EZLL TITRT,

(1) LB RKOPURRIEEETA 7 TV — DT

RAEAI LA % B R T DT O IZHUR RGBT A7 TV — DL A T _<Hi~TY
TIEMHEE NI B RO R T AT TV —ZDOWTARZY == T 527700, Bililbi~
FUTIEEE Z 2P (ICs0 150-910nM)EUfF L7, ZHHOME T E OB+
DR ERAS N INEE Ch o779 | in vivoilfliz B f§ T 720 D25 E D T D, &
D, Fi~vFV T IEMEIL B2 03> T2 b O D205 D b &M A BB R L0 BUS L=,
FIT RS RIRD S TR0 | TEMEY E BUS 2kt L TuhD,

PR RARTMVEIER T D7Dt — v a~ = TVE M E DA ) —= 7
RaNLH BT, ) — a~ =T [ FEOD L. major, L. mexican, L. tropica% i\
~ a7y —VNERERMOFE BRI E U REAER LT, A2 E L CR R OHERE
D3 A[EEZ2 L. majorxz \WCTALR ROILEW T AT Z7) = bIER G 21T > T\ D, By
MEE D LB 7o I M 2FE O L FUC TIEMEART MV 2R 2 LT,

W) —> 2~=7 R B CTH5 L. donovaniiZ OV ThiHli-rz B _Eif T,

(2) FAT TV —=DH SN T IEMEFHE Ok (CLF B E A 5 1)
ERTRHSNFIE S EIIR~ TV T IR CORFFIRGEHEL TRY, T &
HIHERS DR A HED TUND, HLANTTIEMERHEIXE DT TEL LT,

(3) A= HIb& D in vivorlli O CLFBE S T0)

CLFIZ BRI 72 i\ _U T IEMNRO L2 BRIk DOphenazine F#%E2H 15
LB HOWTHIAR in vivohi/ S Xy TIEMWEZFHE T 5 T8 ChH-o7223, B. ca-
balli, B. bigemina. B. gibsoni, B. bovis, T. equiiZxf L in vitrol&EAT MV
TeON T4 T ELT,

CLF Ll Al D Bf FH 2h SRl DWW THE HEH ganazeg THFTL . ALV HIKIRE Tin
vIitrolZ 35\ HF T H DTN R DRI NI, In vivolZ B W TH 28I HIZ LD R
HOSERPEFR(FR L, PCRONCELFE RSO, 1EREFMENT L TmRNA,
DNAIZk T 2B %R LT-£ 25, CLFEganazeg A DNAIZHE G528 T, EFED
IEMEEF BT EHEES Tz, RRCRIZOW TG LR L #S -,

WF5E

Bis

R D
*

CLF & Ganazeg Off HZNRICTOWTER U

Chemotherapeutic efficacies of a clofazimine and diminazene aceturate combi-
nation against piroplasm parasites and their AT-rich DNA-binding activity on
Babesia bovis. Scientific Reports | 7: 13888 | DOI:10.1038/ s41598-017-14304-0
Bumduuren Tuvshintulga, Mahmoud AbouLaila, Thillaiampalam Sivakumar,
Dickson Stuart Tayebwa, Sambuu Gantuya, Khandsuren Naranbaatar, Aki
Ishiyama, Masato Iwatsuki, Kazuhiko Otoguro, Satoshi Omura, Mohamad Alaa
Terkawi, Azirwan Guswanto, Mohamed Abdo Rizk,Naoaki Yokoyama,Ikuo Iga-
rashi
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LS ERFEFRBFMA AR ¥—LREHFEREE
SRk 30 4£ 5 H 10 H

AR 29-3:[A]-5
- . JR R 2 — .
WEL HH=s . < 25
I ER FEARBLAE 5 2[R 4E E ¥ ¥
. 7T X< BRI D AR o R A %
T2 H
IR F )R AL GRS
w T 0 5 - i
e 11
A e oon | V2 B 2 3t [ B 25 B I B P W s A T e o
IER ke —  WEEFR
SUie HEDT I3] 0 [ B [ A S 7 HE A AN BT
B%%EH @(g @/u%j(%/\Hn}k@%uﬁﬂ%ﬁﬁm%ﬂ%’ %ﬁx
Wrge sy R
e LB PE KRR BRI 2 — « B
]l Rk 29 £ 4H 1H ~ ¥Rk 30 4 3H 31H

BERAEMOMBBERE LTI 7R R DT | LRI D BRI 7 a R A U DM FAE
T D, ZIHITITFE A~ DEE A AERL TRY, N Y 7 AGEEA o E k%
FHEHEEREE THHZEN Do TEIZ, L, JFEHIED A KFEI 7o R A1
HR-RE | BT A0 RITTEERTHY, ZOHRIFE R Db A THD, AT TIERFY T TR
~EXREL, BUEEINL 7Y BIER D ONIIR Ay Fr B ARSI A LA E | BB
LD T AT — N XL TO TR EAT), MY T TR DAEREI 7 aR A %
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ina, B. caballi, Theileria equi) (\ZxfU CRLEIEMEZ R T AMYIRFHRI 727 TR ) —
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1) Flavonoid and galloyl glycosides isolated from Saxifraga spinulosa and
their antioxidative and inhibitory activities against species that cause piroplas-
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NRCPD-OUAVM Joint Research Report

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

1. Principal investigator

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

Affiliation: Hue University of Agriculture and Forestry

2. Project title:

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

babesiosis in Vietham

3. Collaborating research group members at NRCPD

Name: Naoaki Yokoyama

Position: Professor

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

April 1, 2017 — March 31, 2018

5. Purposes and objectives

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

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

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

6. Outline of research process

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

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

7. Outline of research achievements

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

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

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

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

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

8. Publication of research achievements

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

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

1. Principal investigator

Name: Haiyan Gong

Position: Associated Professor

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

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

cules associated with serpins function

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

Position: Assistant Professor

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

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

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

6. Outline of research process

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

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

Analyze the sequence;

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

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

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

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

8. Publication of research achievements

The paper is under writing for publication.

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

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

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

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

AlD54718.1 [xodes scapularis

99 ABSE7362.1 Amblyomma americanum

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

100 ABI52767_1 Argas monolakensis

mSerpin Omithodoros moubata

100 #P 0037480251 Galendromus occidentalis

1m| 7 OQRETE41.1 Tropilaelaps mercedesae

kL XP 0227101761 Varroa jacobsoni

(3) Figure 3 Synthesis of dsRNA
bp M 1 2 3 4

2000

1000

750
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100

Lines 1 and 2, dsRNA of luciferase; lines 3 and 4, dsRNA of serpin
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