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EA BRI EREMBE [FEA N P EHE - FERYENEEE GhE - §
BURYYE X9 5 EHT A E R L R HEE e ) ]

SRS E

BN iR SRIEGLIE Dt i iC B9 B WF98  (H25-3%7 Bl-—fi%-008)
SYHERTIERRRE - B AEENY OB SR EIME R R R O RA RO HEERIR A

W - Al m (I A R RIERE AR E R A )
Wroe 0% - THE, mBE, SHEEE. FTHE, K=, BRTRE (F)

MREE  BABYZ PO L L bk
FEEX, FHRERLETI T FUANATHD =

ERBEEOBRERREZIEET 2012, &
A TAINVADA ) VY TOERFE.

O N—TWERBELETVRTIANVAEL h—Td NI A NVADA ) TCOBEBFHESE
L7z, B, 7z by MBI AFHMLBERE 7=V y banF oA LA A/ 0v

. H=mbFHR T I ECVANVAERER L,

A. WFFEER :

B AEBYOHEEBYICIIRIZ O TY
BRWBIYENL S FET D, £lo. VAL
ADGTHES TV T b Z DAETER PSR
LbObhb, AFRIIFLEGYORET S
BMHRY AN ZAOTRREZHME LT, #
WY A NAOEFAEEY TORRIURIOREE
EHHBMEREO VAN ADBRHEIT T,

B. AFFEFE -

1) BREME

BERED 2 VIR HE I N8
W, FECEGED S ILEH 5V I3EER 4 B
L CHREICHER UL,

F =ik, RV ECCEIN, £7-38W
WAEL T bR BREICHRA LR,

2) PUEREHR

=y A VARG LY Mock B
Vero Mg & HURZHH L. ELISA FAHUR
WCHRWE, EFM 7 VR4 FR
b= b7 AL REYE Vero MRS EARIZ
LCHiItH L, BLISA HiRE L THWE,
ELISA 7L — MZENEN 05 u g ZWE S
S A= IS S W Rt N
1:100 FINOBMMIEL 1 WHIAE, Protein
AIG % 2 WL E LTHW., B
Peroxidase substrate kit (Bio-Rad)% VT2
i U7z, RRASMRaTR Y = VORI E &
Mock BEELHIFEHUR ¥ = /L DRIGE TH] <
ZliTRY, BEOTEEL L,

3) 7 I A N ADEEFHRH
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M. 7> 5 QIAamp viral RNA mini kit, & 5
W & 4 = 7> 5 RNeasy mini kit % Jf
T RNA Zfiti#., 77 A4 ~—cFD2 &
MAMD & QIAGEN OneStep RT-PCR kit % /f]
WTC, RT-PCR %% L7z, & 5HIZ nested
75 A <=—cFD2 & FS778 % AV T nested
PCR % i L7z, WRIKENZ TREFE AV
BRI, MRS AT E LT,

4) 7x by haatuAVAHERER
DA

KBEICT 7oy hagF A%
Yamaguchi RO X 7 LA B 77 RINYEH O
N Kol (1—179) & C Kimfll (180-374)
% GST &R & UTRIBEIC TIE -
BAEIT o7, KL GST MAE BB LUV GST
BH%ELISA 7 L— MNZZEhEFh05ug%
WHESH, Try 72—k Tr*
7%, 1:100 FROBWMEE 1 RHUK,
Protein A/G % 2 IR¥iLfEE LTHW, FEEIT
Peroxidase substrate kit (Bio-Rad)% AV T3
L7, GST AERZHIR LY = v ®
WItE A GSTEAZTRE Loy = VDR
FHETEICZEIXY, BEOTLE LS L
7o

(R EEE 2> b OBELEIZ DV T)

g BERBRE L CHESNIE
R, FETEME, FEMBNCHE S o@D
MBI ERRELL TV 5,

Zxlby b WEERICRENEICHNDS Z
DR EH/TND,

C. f&%

1) BT T RUANVATH D=V La Y
A VA DPE A

Fox A o OIMIE D O HHI S BE
Lic=v a7 RUANVAIE A /v,
VL Uy, TRIERET D LRGN
W72 oTWa, LaL, TORERICEL
TIEHARRERZ W, GE, =0T
ROANZIIKT DR OBREE R E L
C. ELISA ROWMESL#IT o2, T OFER,
WHEE 0.2 TH L ORMEEERPRTE 5
TEMELE (M), 2ZC, AR
EMFRBEDA 7 v OFFERE R Ee LT
FEFR. WRRT 431% D1 /) U UBRREGEL
TWAZEPHBALE (1D, HRED
A7 VT 11% Th o7y, THITIERFR
FiSieEabntExbhl (£ 1) . 4
Bz, iARROA ) v eETEEEE X
T, Average+3*SD % Cut-off fE & 8% E L T,
A AT DMERD D,

2) 7 VR TANADEFRE

A7 VERBIT I = aBES I
VAR UANZAOHMERAEEREZRE LT,
Cut-off fEHIZE EMIC 0.5 & L THE LI-#E
R AR TIT 69% DHERBMEE TR b &
Moot BECAKY A NVANELELTHD
5T EnER SN,

3) R F—I MU ANV ADOEFERE
A )BT HRZ =L S N5
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#B{h—2 by AL RDOFREERROFE
%M L7z, Cut-off [EITEERIC 0.5 & L
THE LIRER, ARRDA /7 2 TR
QL TWRWZ LR L, 5%I1%. 15
KEDA ) VT2 TEEEE X T,
Average+3*SD % Cut-off {HE LR E LT,
BT 20ERNDD, —FH, BAKRT
3% DA VBB LR 5T,

4) FHMmE
ADFER,
Zxlby haaFvARE 2000 FiT
MO TROMP - e HEIIETH D, Frx
. BENIEBTA7 by hantuAu
ADBEETMRTEIT->TE, LinL, ¥
ANVAPRGHETH D Z L bHEOKRE
FIEBRHESLEN TR, 2 2T, Fxid,
anF A VA THEBRIERTFEEATEY,
PEMERAEWX 7 VAT TV R7aF A v
(N) ERZKBEEICTHREAE L, ki
DHFIRE LTHWE, N Rk 1-179
HO7 X /B% GST EHE@MA LEZEHA
N(1-179) & C KImEk D 180-379F B D7 2
J W% GST & B & RlE L7z N(180-379) % %
Bl - B8R, ELISA HURE L TRV, £
DFER. < D7 = by FMILIEIEX N(1-179)
& NU80-37NCF U L IS L=, 2
SEOIMIEIE N(1-179) & 13 & < BUH L7z 23,
N(180-374) L 1XIF & A ERIG L7a - 7= (K
3. BR) . D5 Hb—ED No22 iZv A /L
ABETOREHERTCW D TantuA
NASIET T A ~— CTBE TN % EfE L

o7zl y hagryAil

R EAER LERER, ZhETHRES N
TWAH7 by bart oA LR ETER
57 T7AZ—IINETDHERHBRALE
(4, Bz, 7=V vy bbb sh
Dant v AN AOBBET RN E{T o 25k
F. No.160 HFEERD 7 A /L ARG LT
DZENHALE (K 4) , ZORR., 7
by baaF v R0, FEEOR
ROFHOTANARFEET HZ ENRRE
i,

5) T I U4 NADBLEFHRHE
BAFMMB LI RNT =D b0 77T AL
ADBETFOBREEREME LT, 7Y
T4 =% HWwT,
semi-nested RT-PCR % % fifi L 7z, & D#ER,
SHOMIEND BARME T A NVA B
KOS /v olE s ¥ =EN»HE U
7T EUANR AV OFE»LF
=HEAMER S T A NV ZA(TBEVERFI R 7 7
A NVABBRFAREESNE (& 2) .
WERSNEZRE LTCRR. SR A /v,
A X ENEHR T I U A
NWAFELF LWT A VA TH B A[REEN
rEie (B 5) , £7z. dufELshc
TBEV £ U A V2D H Sz DM T
Thd,

A4 R HE@E

D. BE .

) FHITRFUANLRATHE=VA0E
T ANV ATIEEICSE S OB TEIC R
LLTWDZENHBA L, /2, H

— 63 —



WEbHLES>THD, LinL, D
JRYLBE LR 7 X — OFFEWC B LTk
R THD, & b ~OREGURBL &b
AT HBERDH DO E L,

2) HHMTZUVBRTANVA FH -
ANAEBITDRlELA T Uil
BWCTIRS BAL LTV 5D Z & A B
Uiz, Bl b—a b oA ATV~
OREEGEbRH S e (BEMRT)
WA VA DREGEEL I B h~D
YR A AT D NN H D,

3) Zxzlby hOBWTHLERD VAL
A2 FRESYE LTV A 2 & SR &
Nz, aad oA ARk, HixpZER]
ZHlEE I LT, RERSEOE R
PEEETLZ b, 5%b. A
BOMERILIETH D,

4y ALiEE LIS THID T H =AM &
BRI e vALARKEENT, &k
~DORERETRD L LB, VALK
SRR T DURENHDTES D,

5 H=brA vl vhnbIEBEOR
I eoA VARBHE SN, x
REMWIERET D LD, B D
B ETARD L LT, UA NV RGBE
ETOMERDHDIZA D,

E. &
ENOEAEEY) - SR T, FHT
TRYANA, TVRTA VA, h—=h
TANA, TITETANANREEL TS
ZEMHB L, B R ~OREEE D TR

YeBr A BN IRAT 9 2 BN B D,
TJxby bhaa UL VAR OLND L
SIWCERELRMOD 211 F 7 A )V ZBTFLE
T5H I ENER Sz,

F. fdtBEfa i
BRZ2 L,

G. WroesExR

L SR

1) Shimoda H, Saito A, Noguchi K, Terada Y,
Kuwata R, Akari H, Takasaki T, Maeda K*.
Seroprevalence of Japanese encephalitis virus
infection in captive Japanese macaques
(Macaca fuscata). Primates. 2014 Jul; 55(3):
441-445.

2) Hara Y, Terada Y, Yonemitsu K, Shimoda H,
Noguchi K, Suzuki K, Maeda K*. High
prevalence of hepatitis E virus in wild boar in
Yamaguchi Prefecture, Japan. Journal of
Wildlife Diseases 2014;50(2):378-383.

3) Terada Y, Minami S, Noguchi K, Mahmoud
H.Y.A.H., Shimoda H, Mochizuki M, Une Y,
Maeda K*. Genetic characterization of
coronaviruses from domestic ferrets in Japan.
Emerging Infectious Diseases 2014 Feb;
20(2): 284-287.

4) SKHBEE, AZuski, TH H, s1HE &

MEEAMRA < ST D 0 A /1 RERGLSE | (8
) Japanese Journal of Veterinary
Parasitology. 13(2); 91-101

5) Kbt =, RESESR, SaARUEF, IRIFT
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6)

¥E£, TH H. giH @& =FkrA1/
VDT ANVAEYE] RERIZBIT S
=HRUA IV OEBROBRR LRE (K
[ BB TE v & — BT ARAE)
%5 8 # p93-105, 2014

ATH 4 -

D4 | Companion Animal Practice 2014.

[ XDPAT =T A LR

Apr: 298: 47-50 (- EFE)

LEDHE

1Y)

2)

3)

4)

K=, JFRE, FEE, . T
HH, DNFHT, MEZE, BB & TH
JBA% ELISA = AW = HA MBS
% E BT 7 A L ARG R & 62
[E] A A 7 A )V RS S BRI (%
V7 4 IREER) (2014.11.10-11)
SRHFER. IR, K=, REE
T’ SAWT. MEY, HEETRE, F
B, AOE, THE. il & (4
ESHEDOHEE L FBEY A L AIZO0
TIE2NBE RS - 7T - RXAFTA )L
ARG, BIET (R 7 0 k)
(2014.11.9)

K=, THE., MEAELE, FH B,
EEE, BIHE /& [BAesw, ¥=>20
T I UL NVABEET R 821 B b
e TITE  RAF UL VRS,
\H (N7 4 2fE) (2014.11.9)
TH CH.KEPE=, BECORE, 4 &
KHA, FH &, HFnEL, HEHEE.
EE Z. AA # TENOHABYS
FRF=D0FHBT7 I TNV ADKR

5)

6)

7

8)

9)

i1 28157 B A ABRREFSFIES, b
EE (2014.9.9)

TOEL, TH H. FH $£. Nguyen
Dung. KEHH., HFHFK, FREKEH.
SRR, AER—. BIE & X770
VI avEw) HERFHT AT
A VA DBIGTFHEAT ] 5 157 [Bl H ABRE
N e TN (2014.9.10)

M B, FME &, TH H.AHE &
[Z7xby baa v L2 SR
DFESL & £ OFE) 5 157 Bl B RBRE S
SFMES . ALiEE(2014.9.10)

FH B, TH #H. FAOEZL. Nguyen
Van Dung, $(HBEE. ¥ REE, fH
#E—. BREX—.ATH f#I3E
BREN X 77 A Suncus murinus 2> H DO
HavF v 20K 29 B EMN
E A v ARFSEE (1A KRE) (2014.6.29)
KW= R BECFH B EH E
TH H.MSEHRZOTHE O Z e
[T #BAF ELISA ¥E % AV 7= B A8
28T 5 EBUFR U A L AGURIRE R
A 529 BREMEY A Vv ABER
(WA R%E) (2014.6.29)

TH H. KW=, RIRKE, IR

i

=g

X, FH &, BHOES. WEEE.
= O, BTHE & TUaROFASY

BLOF =157 T8 7 4 VAR
% 49 [Bl B ARME U A NV R LR RS
(LA RE) (2014.5.17)

H. 5D HEE - BRI
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£ WOREBREDA/OvIcB b= L0
T AEREIRR

A/ T8 7S

REHY 72 188

SIS 31 2
BBt 43.1% 1.1%

xR2 Vh A/ FohoBHEN-T5E D4
IWAB T

D BpiE R RE RS i

13-95  Lh AR 24kg mFE HBAREDIAILA
13-51  <h FR 38kg MiiF FMISEIAILR
13-142 A/3L AR 26kg MiF FH|WISEDIALR
$-18 FFwH = HR 500t ¥iRITETAILR

12-67 A/%% AR 125kg BFEE TBEVEEIMROAILR
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BEAGBRFENREMBE DA 7 o PEHR - BRRIYEIT S5 G - B iKY

RELZ R4 5 BRI E I SRR HEENT JEH )

SRR EE

B SRR GSE ORI BT D % (H25-878-—%-008)
T A ENREL D WAL L IR

HoemE  JImER (ESLRYWERSERT MEE )

WEBHE BE B (UOKY EREREZD
WRGHE G B (ESBIERES s )

RES : BURBIIT 7 V4, FER, FRT U7 THRITT 2 4 = FENMMHEREETH Y . KT
ZVATE=I VT ERBESND r—ABRES LTV D, T2 TAPIETIE, FHOERE
DFERETUR 2 FRITETF Uiz, AR T, BMASICRIT 2 EREER LN, 71 LA,
FEEFEE OEIIEGHLTHZ L2 BEE LTS,

A. BFFEEE

ENREULT A MREERN LU 7 LIRS 1
HORVY 7 BAEICLABYET, 770D
HETOREGNRESZ <, RCHERR, i
B, FRT UT 2 ETHRBRREFRRE S LT
5. IR OHIRNTIE, B, b LIIER

BRI ]E S, O TH b BRSNS,

EREMNCIE, B A = AT AREEE VT 3
Lo TN EINA b ORH B0, BAE L
BTHRITL TV ABODIZFEAENE A F =
BEAEEIRECTH B, 7L b X T B RYE
DEFESCY 7y F T BMERIYETH HF
BT 7 ARfE, V7 Lo TN SR B EE
T, A IV EERANEMLL, T3
FENEE L2 B/EITHITT 5, K HFK
Merf o ROMREE R OO CEIR BN HRAT L.

1919 A 5 1923 FDMIZI L £ 500 T ADE
ENTL ot EHFF ST 5, F =0
DOEYFEIL 2 DIZ R EN D, 1 DIXIERNS
HMONTWD b A X = HEREIFE (A E
JRED—EB) T, FUHEIC L DEEETHRN
BE, FOBIERIT L A X A MEIRETIE
2-5% & I TnD (V7 IENMEEIREATIX
4-40% L I TWD). b9 —Di%, 2011 i
01 T STz Borrelia miyamotoi EHIZ X
% FHERETH 5, B. miyamotoi IX 1995 FIZ
ENETRA -FESNZRALVY T T, BRAY
FRIXZ ORI TRATH - 7203, 2011 4£D
0T CORREEAZRIIVIC, TAU D, 5
VE . BARTEENRE SNz, ARV TR
QE D RFIIRIEARHATH 583 Ixodes B~ 4
SHARRAEEEET D LBEZ LN TV D,
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FDIE T 2010 4F, 2012 RIS RT 27,
T 7Y 06O T HEENREE Ot A G123
HFENDH & &b T ELERR O [E R Ge ] 23
2013 AR Sd, RIS R H SRIRGE &
YO0 5, —J7 W HBIIEYR I, T ELUE
BOPURRAI & U CHESL She il e LT
glycero- phosphodiester phosphodiesterase (GIpQ)
3> % A5 T LB AR & O ER T e
b OB N B & ST
X7z,

& ZCARWIGE T, EUREAR L U 7 IR
IRPUR & AR & U CER LI IR & L
TOWEZFT 5 & & biz, w9 ERE L &
HTBLENT A DOWERE A FESL T D Z L & F i H
&L, BUTHREZBiAA LT,

B. Wik
1) Ly ) MEHTIC X D EREGR U U 7 R
H AR DR R

Draft genome Eifl & U TR I TWAIE
JGEVEER VU T O —FE Borrelia miyamotoi
FR64b 7 7 LAELH| (& 7/ 5% A X :1.38Mb,
Accession 5 CP004217-CP004266, ZFE{EIE
H:2014/10/01)®O W, R L ) 7HERM T variation
WENT T XL FHESIEHB S D 48
contig (CP004218- CP004266)I2 & £ 5 649
orfs D & 22V T, BLASTP f##f 17 o7z,
BLASTP #1177 A4 LmBEAR LY 7 0 3%
{Borrelia burgdorferi B31 (taxid:224326) .
Borrelia garinii PBi (taxid:290434), B & O
Borrelia afzelii PKo (taxid:390236)} 72 & (M [H]
IHEEEAR L Y 7 3 F {Borrelia turicatae 91E135
(taxid:314724) |

Borrelia  recurrentis Al

(taxid:412418) . 35 K O Borrelia duttonii
(taxid:40834)} > 7 7 AEiH % SR L CEME L,
FRTRIME DA M % Cutoff B-value:le-5 THIE L7z,
2) il ST el s R O R PR AT

il SN BT R RSOV T Z DT 3
J BERLBN NG (A x D 1) 2 7 VEE DA
2) Lipoprotein T 2 AREMED T, 72 & TNT
3)EEHA R A A OF B EIT 5 T RZIT0,
BEAHBUR O W TR - FRIEIT o 72,
FloZhZEN b, ALY 7 RMEOFE T,
% @ Localization 238 & 7373 28 HLJR (& 2%
VH, RV T T AR, e b ONCHIaE 7
NI O WTRBROFFE 21T TRIOIE
HEPEIZ DWW TIRRE R 1T - 72, 2 HFFHTIX CBS
27,
3) fh SN BERMBIRTFREO /T v 7 AT
HHEWTEEEFIZOW T, &4
Position-Specific Iterated-BLAST(PSI-BLAST)IZ
£ Y [ Coverage (>80%) ¥ & O
>80%) | % # T T B
FR64b(txid:1292392) genome PNIZEIFIDY R-o2)»
oTebDENATu s L L.
HEHBECTFORBEEA Nz a—=2 7
BERABET D LEILE T SRR OHE
T FVE B B B\ T2 B S % | Borrelia
miyamotoi FR64b ¥k DNA % #5%! & L KOD-FX

Identical

miyamotoi

Neo (TOYOBO)% fiv PCR CHilig L7z, PCR
FE ¥ o K B2 1T HighPure PCR product
purification kit(Roche)% fiv 7=, 1&H L 7= PCR
PEWD 1T T4 DNA polymerase JLFRIZ L V) 528 3K
W E R S ¥, pET46 Ek/Lic X7 ¥ —
(Novagen) & 7 =— VU > 7/ Z¥ iz, KX H—
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TOMEZ & X7 EITZ D N Rl 6XHis
BMEND LO5RFH LI, 7m—=7 LTz
BEFOFRBUIIIRKIBE Rossetta (DE3) pLys
WE Rz, LD X DNA 5T, B
RYSERIFEET AL X DNA ERZEZFE A
LV AREZT T (KEES : #
26-83),
4)fEHE 2 FUR DFEH

KRIFE CTOMBRTRRRZ RO720 BE
2T o I- KIBE % LB b L <ix SOB
BT 37°C, —MREBERTE Lok, BEREY
MagicMedia (Lifetechnologie)~ 1/100 #7& L,
20°CH L < id 28-30°CT 36-46 RefIEG LR %
1To 7z, BEFEIRIL, 2XSDS-PAGE buffer & % &
IRFnt%. SDS-PAGE %1727z, BRIKEH DS
I EIEIZHEV PVDF E(Bio-Rad)~8:5 L =,
—RPUARIZIZ Anti-His monoclonal Hi{&(BDL),
TWRHLRIZIE HRP T )L &7z Anti-mouse
IgG(KPL)% VY, HRP OfHIZIX ECL prime
kit(GE Healthcare) & iV Mz,

(2 b DEIEIC DV C)
B LA,

C. HIgEfsR
1) In silico fEAT

BLASTP fEHTIC & U 42 649 orfs 13, EIREEE
AL U TREITREIND 45 orfs, B. miyamotoi
FRO64b BRI FFFE972 34 orfs, Variable membrane
protein (VMP) B=F# 64 orfs, 72 6 WIZ
Borrelia B THRIEIN TV D 506 orfs 124317 B
iz (&1), 2 6&FEM 5 paralog family %
PSI-BLAST IZLVIRFR L, TNENDOHFND

REHIZ2 1 orf ZAEH R FURMERMERM & LT
FEL (F1, £2), £, Borrelia & TH
FEN T3 5060rfs 1, #EE X415 homolog
1%k U CARRIPEAME VY 120rfs HY, paralog % &
Wiz Torfs HERICIMA 2 (& 1),

ALY T BHEOEMTURE AW RN
J& #£ % SignalP 4.0/LipoP 1.0/TMHMN 2.0
protocol & K o> THERE L 7235 & SignalP
4.0/LipoP 1.0 protocol 12 & ¥ | #ERLEHUE & [
PR/ 75 X LAGURRIE, SignalP i2X£ %5 D
B3 L O SpI/SpIl ¥ h DH I XV mkE
THIBIFEETH B (data not shown), AAFFET
PFAHITIRIE L7z 59orfs D 260rfs X AEHTR /S
V7T RLFREEES N (R2),

2)% 59orfs DAL X FURDKBFEIC XL 2 FH
AR

FERITHE L7z 590rfs 1. 3orfs(BOM 1320, BOM
1183, BOM 1515) & fr& . KIGHE OTEE BRIk
NELNTZ, DK% D orf TREEREERIZ D
VW T, anti-His $T48 % V) 72 Immunoblot #512 &
DWTNDOFEETHBEZFRORBENAS
VT BRIE ddorf ZREBFT D RBEKRTH -2

(£3),

D. B%

ALY 7 RMBEIIKIBES ¢ LB R EL
LB XD LPS RN b, EHE
FUREBETFIEEICRESNTND Z LEM
HINbE L &I LZmERIC X 5 BH]0R
YRR O MIEFHRENRRAIRETH D, =
NoDZ END WTHhORL Y 7 REREEEIZR
WTHHEREICE > TZDORREEOREIX
REL SNTE, LOLREDL, 7 MENT
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FAT o> 1) A 20 | (R S A B R0 B
(B SR B RO LR i silica fiRHT R © &
5 X9l o T Iz, AWM & L TsE
L7z 59orfs DN, 44 orfs (74.5%)H% KI5 %
WCHIEE - BLSEH Z LN TEZ, 4%, Z
B PR A VT E9, BEREER L
U7 HEEREAR LY T T A SRR LY
T R S U A MY & D PURD TR
SNDPURDIE - KV IAHZAT 9, IRV THE
SMIFFERERE &l U B0 A 7o FUR OB
FrRMEERANT D2 TETH D,

E. f&

WD DA S D EUFBIC DWW T 7 A
B A& 5 LI B R A R SL D 7D D
ARG R A R Uz,

F. fHEfabR i

mL
G. WroesEsk
LA 3CHERR

1) Takano A, Fujita H, Kadosaka T, Takahashi T,
Yamauchi T, Ishiguro F, Takada N, Yano Y,
Oikawa Y, Honda T, Gokuden M, Tsunoda T,
Turumi M, Ando S, Andoh M, Sato K,
Kawabata H. Construction of a DNA database
for ticks collected in Japan: application of

based on the

molecular identification

mitochondrial 16S rDNA gene. Medical
Entomology and Zoology. 65(1): 13-21, 2014.

2) Oda S, Kabeya H, Sato S, Shimonagane A,
Inoue K, Hayashidani H, Takada N, Fujita H,

Kawabata H, Maruyama §S. Isolation of

pathogenic Yersinia enterocolitica 1B/O:8 in
from Apodemus mice in Japan. Journal of
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# 1. Borrelia miyamotoi 649 orfs OFA G 3R Bk

Relapsing

Borrelia
fever
Borrelia
. . Low
Conserved miyamotoi VMPs Conserved s
o similarity
specific
Orf number 45 34 64 494 12
(Total 649)
Paralog Paralog Paralog Paralog
. famll}/=7 ‘ fam:l-y-:S . famll}/=1 Not counted .famlh./:3
(including 23 (including 16 (including 64 (including 8
orfs) orfs) orfs) orfs)
Used in this 29 >3 B B 7
study
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® 3. KBEEZHAWA, Anti His-Tag HUiRIZ L D45« DB Z FURRIOFE.

ERRAF

20¢C, 30C, 28-30C, WINHDRGTHEIEN
No. 30M No. 36hrs  36hrs  46hrs Renrson
1 885 + + + +
2 947 + + - +
3 1172 - - -
4 1280 - - + +
5 1284 - - + +
6 1341 + + + +
7 1367 - - -
8 1374 - - + +
9 1378 + + + +
10 1381 + + - +
11 1440 + + + +
12 1441 + + + +
13 1092 + + + +
14 1167 - - -
15 1197 - - + +
16 1218 - - -
17 1226 - - + +
18 1232 + + + +
19 1318 + + + +
20 1320 — -~ _—
21 1385 + + + +
22 1394 + + + +
23 1470 + + + +
1 886 - - -
2 889 - - + +
3 891 + + + +
4 892 + + - +
5 896 t t + t
[ 897 + + + +
7 899 + + + +
8 900 + + + +
9 902 + + - +
10 903 + + + +
11 911 + + + +
12 930 - - -
13 931 + + + +
14 932 - - + +
15 934 + + + +
16 937 - - + +
17 1029 - - -
18 1071 - - -
19 1134 + + + +
20 1137 + + + +
a uss -~ 7 _—
22 1195 - - + +
23 1323 + + + +
24 1377 + + + +
25 1379 + + - +
26 1399 + + + +
27 1486 - - -
28 1065 - - -
29 1515
1 1038 + + + +
2 1147 + + + +
3 1148 + + + +
4 1149 + 0+ + +
5 1382 - - + +
6 1383 + + + +
7 1384 - - -

BOM 1320, BOM 1183 33 X TR BOML515 D% orf X KBE Z HVCHEEHSE2 o T2,
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£ 2. KRR T 2R 2 /ESRL U 72 Borrelia miyamotoi H 3 orfs & %5-%& In silico fEHTHRE 5

PSI-BLAST B.miyamotoi FR64b

No. 30M No Annotation BLASTP (1xid:1292392) Independency SignalP 4.1 LipoP 1.0
[Coverage (>80%) & Identical (>80%)]

20 1 885 Hypothetical protein M23 peptidase domain-containing protein Probable Borrelia miyamotoi specific Independent -(0.256) -
30 2 947 Hypothetical protein holin [Borrelia turicatae 91E135] Probable Borrelia miyamotoi specific Independent - (0.110) -
38 3 MN72 Hypothetical protein Single-strand DNA binding protein [Borrelia duttonii CR2A] Probable Borrelia miyamotoi specific 969 (969,1172,1307,1340) -{0.086) -
44 4 1280 Hypothetical protein hypothetical protein BDCR2A_01449 [Borrelia duttonii CR2A] Probable Borrelia miyamotoi specific Independent -{0.220) Splt
45 5 1284 Hypothetical protein Smf protein [Borrelia turicatae 81E135] Probable Borrelia miyamotoi specific Independent -(0.087) -
46 6 1341 Hypothetical protein DNA gyrase subunit A [Borrelia burgdorferi B31] Probable Borrelia miyamotoi specific 1341 (970,1171,1341) -{0.208) -
47 7 1367 Hypothetical protein BppA [Borrelia duttonii] Probable Borrelia miyamotoi specific Independent -{0.185) -
16 8 1374 Hypothetical protein hypothetical protein BDCR2A_01449 [Borrelia duttonii CR2A] Probable Borrelia miyamotoi specific Independent -{0.287) Spll
49 9 1378 Hypothetical protein putative lipoprotein [Borrelia recurrentis A1] Probable Borrelia miyamotoi specific Independent -(0.145) -
51 10 1381 Hypothetical protein adenine specific DNA methyltransferase [Borrelia burgdorferi B31} Probable Borrelia miyamotoi specific Independent -(0.107) -
57 11 1440 Hypothetical protein oligoendopeptidase F [Borrelia turicatae 81E135] Probable Borrelia miyamotoi specific Independent -(0.219) Spll
18 12 1441 Hypothetical protein hypothetical protein BAPKO_3547 [Borrelia afzelii PKo] Probable Borrelia miyamotoi specific 1441(1198,1199, 1285, 1441)  +(0.528)  Spll
9 13 1082  Fibronectin-binding lipoprotein antigenic protein P35 [Borrelia recurrentis A1] Lg’fg;ﬁ::ff;gi’f&’g j’i';of_%/;";;’f;dp 1092 (1516,1517,1092) +(0.538)  Spll
37 14 167 Mip lipoprotein family protein Congo red-binding lipoprotein NipH [Borrelia duttonii CR2A] Lf:fgi::zrgziafzg g/::‘o[l-cg /;p; ;‘rﬁ:ﬁp Independent -{0.332)  spll
41 16 1197 Mip lipoprotein family protein protein MipJ [Borrelia burgdorferi B31] LS\:\(/)Z:ESIIZ ft;r;:': f?{,{; Zn::féfgscgﬁgbp Independent -{0.279) -
42 16 1218  Mip lipoprotein family protein Congo red-binding lipoprotein NipH [Borrelia duttonii GR2A] Lf@"giﬁ:gﬁ;ﬁ’;ﬂgﬁ 3’;""{‘3 /;p:‘;i:f&p Independent -(0.386) -
12 17 1226 Congo red-binding lipoprotein NipH MIp lipoprotein family protein [Borrelia duttonii CR2A] L';’ng‘"‘f:g f&rﬁf f,:(?;n fj"i’:ff";g;gf‘g;}p Independent -(0299) -
43 18 1232 Mip lipoprotein family protein MipJ protein [Borrelia duttonii] Lc‘uz\;/ogfn?::rist; ﬁ’ffﬂ{ 32':?{‘% /;p';a ;‘fc;“ap Independent - {0.325) Spll
13 19 1318 Hypothetical protein antigen P35-like protein [Borrelia recurrentis A1] Lf\f/";fnbiiz n%’gz’;afé"u’gz’i’l’fi‘g/;‘fgf&p Independent -(0.378)  spl
14 20 1320 Hypothetical protein Mlp lipoprotein family protein [Borrelia duttonii CR2A] L:&O;;bi::r%) \:Cz’ffﬁg z’::‘of_%lst;ﬁocdp Independent - {0.279) Spll
55 21 1385 Hypothetical protein hypothetical protein BTA033 [Borrelia turicatae 91E135] Lf&«ogﬁ:zrg;)aizafmg 2’{;0{%,;"; ;'f:&p Independent +(0.845)  Spll
17 22 1394  Fibronectin-binding lipoprotein hypothetical protein BDCR2A_01902 [Borrelia duttonii CR2A] L'Zf';ﬁ:;; 55’;’*‘;”5 A Z";f‘féfg:‘gﬁg;p 1394 (1375,1394) +(0.538)  Spll
58 23 1470 Putative cytosolic protein immunogenic protein P37 [Borrelia burgdorferi B31] L’:\fzii‘;‘f;rf:: f?&}:‘ Zn?:tfé)lsgﬁcglfgup Independent - (0.256) Spll
21 1 886 Hypothetical protein hypothetical protein BTA011 [Borrelia turicatae] Probable Relapsing fever specific Independent -{0.377) Spll
22 2 889 Hypothetical protein hypothetical protein BRE_1030 [Borrelia recurrentis A1} Probable Relapsing fever specific Independent - (0.162) -

1 3 891 Hypothetical protein hypothetical protein BDCR2A_01136 [Borrelia duttonii CR2A] Probable Relapsing fever specific Independent -(0.189) Spll
23 4 892 Hypothetical protein hypothetical protein BTA033 [Borrelia turicatae 91E135]1 Probable Relapsing fever specific independent - (0.124) -
2 5 896 Hypothetical protein hypothetical protein BTA034 [Borrelia turicatae 91E135] Probable Relapsing fever specific Independent -(0.403) Spll
3 6 897 Hypothetical protein hypothetical protein BTA035 [Borrelia turicatae 91E135] Probable Relapsing fever specific Independent -(0.274) Spll
24 7 899 Hypothetical protein hypothetical protein BTA033 [Borrelia turicatae 91E135) Probable Relapsing fever specific Independent -{0.229) Spil
4 8 900 Hypothetical protein hypothetical protein BTA044 [Borrelia turicatae 91E135] Probable Relapsing fever specific Independent +(0.861)  Spll
25 9 902 Hypothetical protein putative lipoprotein [Borrelia recurrentis A1} Probable Relapsing fever specific Independent -(0.135) -



Ribonucleoside-diphosphate

26 10 903 reductase beta chain ribonucleoside reductase beta subunit [Borrelia turicatae 91E135] Probable Relapsing fever specific Independent -(0.104) -
5 1 9N Hypothetical protein hypothetical protein BTAO55 [Borrelia turicatae 81E135] Probable Relapsing fever specific Independent +(0.636)  Spli
27 12 930 Hypothetical protein hypothetical protein BTAQ73 [Borrelia turicatae 91E135) Probable Relapsing fever specific Independent -(0.203) -
28 13 931 Hypothetical protein hypothetical protein BTA073 [Borrelia turicatae 91E135] Probable Relapsing fever specific Independent -(0.298) -
6 14 932 Hypothetical protein immunogenic protein A [Borrelia turicatae 91E135] Probable Relapsing fever specific 932 (932,933) +(0.487) Spll
60 15 933 Hypothetical protein immunogenic protein A [Borrelia turicatae 91E135] Probable Relapsing fever specific 932 (932,933) +(0.485)  Spli
29 16 934 Hypothetical protein hypothetical protein BTA092 [Borrelia turicatae 91E135] Probable Relapsing fever specific Independent -(0.264) -
7 17 937 Hypothetical protein arthropod-associated lipoprotein [Borrelia turicatae 91E135] Probable Relapsing fever specific Independent +(0.711)  Spll
31 18 1029 BDR-repeat family protein BDR-repeat family protein [Borrelia duttonii CR2A] Probable Relapsing fever specific 1029 (1403,1029,1164,978,1220) - (0.110) -
8 19 1071 Hypothetical protein membrane protein [Borrelia duttonii] Probable Relapsing fever specific Independent -(0.291) -
10 20 1134 Hypothetical protein hypothetical protein BDCR2A_01220 [Borrelia duttonii CR2A] Probable Relapsing fever specific Independent +(0.5662)  Spll
11 21 1137 Hypothetical protein hypothetical protein [Borrelia duttonii} Probable Relapsing fever specific 1137(1137,1472) -(0.287) Spll
39 22 1183 Hypothetical protein hypothetical protein BDCR2A_01356 [Borrelia duttonii CR2A] Probable Relapsing fever specific 1183 (960, 1017,1140, 1183) - (0.137) -
40 23 1195 BDR-repeat family protein bdr proitein [Borrelia recurrentis A1} Probable Relapsing fever specific 1195 (1195, 15610,1512, 1461) - (0.101) -
15 24 1323 Congo red-binding lipoprotein NipH Congo red-binding fipoprotein NIpH [Borrelia duttonii CR2A] Probable Relapsing fever specific Independent -(0.313) Spll
48 25 1377 Hypothetical protein hypothetical protein BTA111 [Borrelia turicatae 91E135] Probable Relapsing fever specific Independent -(0.123) -
50 26 1379 Hypothetical protein hypothetical protein [Borrelia duttonii] Probable Relapsing fever specific Independent -(0.111) -
56 27 1399 Hypothetical protein hypothetical protein [Borrelia persica] Probable Relapsing fever specific Independent -(0.404) Spll
59 28 1486 Hypothetical protein hypothetical protein [Borrelia duttonii] Probable Relapsing fever specific 1486 (1395, 1466, 1486, 1505) - (0.085) -
33 28 1065 Hypothetical protein hypothetical protein [Borrelia duttonii] L’Z\ra(/)k;?r::Iear%slsvgssir}g:ﬁ‘éei;sfsgﬁgﬁp Independent - (0.290) -
19 30 1515 Antigen P35 hypothetical protein [Borrelia duttonii] Lgx:f‘n:’i';ri;ﬁzj?guf:ﬁ; i%egiﬁ;p 1515 (1093, 1515) <0.307)  Spil
32 1 1038 BDR-repeat family protein hypothetical protein BAPKO_2516 [Borrelia afzelii PKo] Conserved (LD groupo and Borrelia miyamotoi) Independent -(0.119) -
34 2 1147 Hypothetical protein hypothetical protein BB_Q23 [Borrelia burgdorferi B31] Conserved (LD groupo and Borrelia miyamotoi) 1147 (953, 1147, 1420) -(0.138) -
35 3 1148 Hypothetical protein hypothetical protein BB_Q22 [Borrelia burgdorferi B31] Conserved (LD groupo and Borrelia miyamotoi) 1148 (952,1148,1419) -(0.110) -
36 4 1149 Hypothetical protein hypothetical protein BafPKo_0O0007 [Borrelia afzelii PKo] Conserved (LD groupo and Borrelia miyamotoi) 1149 (1149, 1418) -(0.098) -
52 5 1382 Adenine-specific methyltransferase hypothetical protein BafPKo_Q0015 [Borrelia afzelii PKo] Conserved (L.D groupo and Borrelia miyamotoi) Independent -(0.116) -
53 6 1383 Adenine-specific methyltransferase hypothetical protein BAPKO_3518 [Borrelia afzelii PKo] Conserved (LD groupo and Borrelia miyamotoi) Independent -(0.107) -
54 7 1384 Adenine-specific methyltransferase hypothetical protein BafPKo_Q0015 [Borrelia afzelii PKo] Conserved (LD groupo and Borrelia miyamotoi) Independent -(0.138) -




