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Myodes rex

Myodes rufocanus Myodes rutilus
Apodemus argenteus  Apodemus speciosus

Crocidura dsinezumi
Sorex gracillimus  Sorex caecutiens  Sorex
unguiculatus Urotrichus talpoides
Cynopterus  brachyotis Hipposideros
laravatus Hipposideros pomona la io
Kerivoula cf. papillosa Megaerops niphanae
Myotis muricola  Myotis siligorensis
Phoniscusjagorii Rhinolophus acuminatus
Rhinolophus luctus Rhinolophus
microglobosus  Rhinolophus pear sonii
Rhinolophus sinicus  Rhinolophus thomasi
Rhinolophus sp.  Tylonycteris pachypus
Tylonycteris sp.
CPE
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CVS-26rG N204S Kyoto rG
CVS26rG
4

Kyoto rG

KyotorG S204N
CVS-26 rG(S204N)
CVS-26 rG
Kyoto rG

37 319 N
Cvs26 G
Cvs26 G
37 319

37

CVS&26 rG N37S 319

CVS26rG N319Q MNA
CVS26rG N37S CVS-26
rG CV&26 1G
N319Q CVS26rG
5 204
319 N
G CVS26 rG N204S,
N319Q
CVS26 G

CVS-26 G
37 N N

CVS26 rG

CVS26rG
Cv§S26rG
CVS26rG N204S, N319Q
CVS26 rG

CVS26 rG N37S
N319Q
N319Q

N319Q
3 N
CVS26 rG N37S, N204S,
N319Q

G MNA

Kyoto CVS-26

MNA
Kyoto rG
CVS-26 rG
2,3 G
Kyoto rG
CVS-26rG



G
G N
1 2
3 4 CVS26rG Kyoto
rG N
KyotorG CVS261G Kyoto
rG
CVS-26rG
CVS26r1G
Kyoto rG N
G
204 N
Kyoto rG S204N
204
N G
CVS-26
rG(N204S) G
CVS-26 rG(N204S)
CVS-26 rG
CVS-26 rG
204
N

CVS-26 rG(N204S)

37
319
37
CVS-26 rG(N37S)
CVS26 rG
37 N
204 N
CVS26rG N204S
204 319 N

CVS26rG N204S N319Q
G

G

37 N

CVS-26rG (N379) 319
CVS-26 rG(N319Q)
CVS26rG N319Q
CVvS&26 rG CVvS§26 rG
N37S
319 N

3 N

CVS26 1G N37S N204S
N319Q

N CVS-26 rG

Kyoto G
204

CVS-26 G

Kyoto G 204

CVvS-26 G 204



9
5)
F.
157
G. 6)
1
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MERS (MERS-CoV)
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MERS
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MERS-CoV S
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MERS-CoV
MERS-CoV
DPP4
DPP4
MERS-CoV
B.
1) MERS-CoV S C
7,11, 16, 20
cDNA
pcDNA (
1A)
2) 293T
VSVA G* (GFP
)
MERS-CoV S
VSV (MERSpv)
MERSpv
GFP
3) DPP4 DPP4 DPP4
S (T292,
V334, E342)
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DPP4 (L292, R334, Q342)
DPP4 DPP4-T292L
DPP4-V334R DPP4-
E342Q 3
DPP4-mut x3
DPP4 S DPP4
DPP4
CHO

MERS-CoV

C.
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7, 11, 16, 20
cDNA
S VSV
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16
(MERSpv-St16)
S VsV
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B
2) C s
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ER

3) MERSpv-St16 MERS-CoV S
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S
4) DPP4 MERS-CoV S
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DPP4
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DPP4 DPP4-T292L
DPP4-V334R DPP4-E342Q MERS-CoV
3 MERS-CoV
DPP4-mut x3
DPP4 S DPP4 DPP4  MERS-CoV
DPP4
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1 DPP4
DPP4-T292L DPP4-V334R
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DPP4
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3) DPP4 MERS-CoV
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G.
1.

1) Tani H, Iha K, Shimojima M, Fukushi S,
Taniguchi S, Yoshikawa T, Kawaoka Y,
Nakasone N, Ninomiya H, Saijo M,

Morikawa S. Analysis of Lujo Virus Cell
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Entry using Pseudotype Vesicular Stomatitis
Virus. JVirol. 88(13):7317-7330,2014.

2) Bukbuk DN, Fukushi S, Tani H, Yoshikawa
T, Taniguchi S, IThaK, Fukuma A, Shimojima
M, Morikawa S, Saijo M, Kasolo F, Baba SS.
Development and validation of serological
assays for vira hemorrhagic fevers and
determination of the prevalence of Rift
Valley fever in Borno State, Nigeria. Trans R
Soc Trop Med Hyg.108(12):768-773, 2014.

3) Yoshikawa T, Fukushi S, Tani H, Fukuma A,
Taniguchi S, Toda S, Shimazu Y, Yano K,
Morimitsu T, Ando K, Yoshikawa A, Kan M,
Kato N, Motoya T, Kuzuguchi T, Nishino Y,
Osako H, Yumisashi T, Kida K, Suzuki F,
Takimoto H, Kitamoto H, Maeda K,
Takahashi T, Oishi
Morikawa S, Saijo M, Shimojima M.

T, Yamagishi K,
Sensitive and specific PCR systems for the
detection of both Chinese and Japanese
severe  fever  with  thrombocytopenia
syndrome virus strains, and the prediction of
the patient survival based on the viral load. J

Clin Microbiol. 52(9):3325-3333, 2014.
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(A)

SARS § wt
MERS & wt

MERS St7
MERS 5t11
MERS Btle

MERS st20

(B)

Log10 (IU)/mL
'S tn

[F¥)
1

Wt

Trans-membrane

Cytoplasmic

1192 oo deaWVWainaasnaa I.IVM-,
1293 MEWHWYIWLGFIAGLVALAL

rkfrh whkdrhkEohd #

1293 NEWEWYIWLGE IAGLVALALCY

1293 NEWEWYIWLG

1293 NEWPWYIW

1293 NEWPWYIWLG

. MTSCCS.LE.ACS.GS. .-KFD.D.S. . VLEG.KLHYT | 1255

CYTECGTNCH-GCKLKCRRCCORYEEYDLEPHEVHVH—-— | 1353

* % * kE * ® d* *
ILCrGCGTHCM-GELECHRCCDRYEEYDLE 1348
GCETHCM-GELECNRCCDRYEE 1242

TGCETHCM-CELKCNRCC 1237

[ICCETHCM-GELKEC 1333

S5t7 5111 5t16 5120
MERS-CoV S constructs

Swt

mock

5t11

(E01) VsV pseudotyped with cytoplasmic
deletion mutants of S protein. (A) C-terminal
sequences of MERS-CoV S protein variants
used in this study. The C-terminal 19 amino
acid deletion mutant of SARS-CaoV § is shown

for comparison. Gray box indicated
cytoplasmic domain. (B) VSV/GFP
pseudotyped with deletion mutants was
inoculated on Vero cells. GFP-expressing
cells were represented as infectious unit

(IU). The data indicate representative of two

independent experiments with similar
results.

St16

[X]2 Differential subcellular localization of C-terminus truncated S proteins. Vero cells
were transfected with expression plasmids encoding MERS-CoV full-length S (S wt),
C-terminal 11 amino acids (St11), or 16 amino acids (5t16) truncated version of
MERs-CoV S. After 48hrs, S proteins were detected with a monoclonal antibody
against MERS-CoV S (45E-11, kindly provided from Dr. K. Onishi, National Institute of
Infectious Diseases, Japan, manuscript in preparation).
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120 7

100
5 80
e . Serum dilution
Qu
b= B x 256
X 40 X 64
20 Hx 16

Specificity of MERSpv-5t16 infection on Vero cells. MERSpv-5t16 was pre-incubated
with serially diluted rabbit anti-sera. Then the mixture was inoculated to Vero cells.
The GFP-positive cells in the absence of antibodies was set as 100%. The data
indicate representative of two independent experiments with similar results.

RBP—cor}_tactiﬂg residues in DP__P4*

.265.234.236.239.292.293.315.320.334.342.344.
Human K Q T A L I R|Y R | Q I
Bt | Kla[T|A[L[T[RIY|K[Q][1]
Rt | K|la[T|Aa|T[T|R][Y[V]E]1]

X4 DPP4 residues contact with RBD of MERS-CoV

* The position of amino acid residues refers to the rat DPP4.
Red characters indicate the amino acid residues different from
human DPP4.
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pcDNA rat DPP4 human DPP4

5 Rat DPP4 does not act as a MERS-CoV receptar. MERSpv-5t16 was
inoculated to the cells transfected with expression plasmid
encoding human or rat DPP4 or pcDNA vector. GFP expression was
examined by fluorescence microscopy.
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6 Mutational analysis of rat DPP4. MERSpv-5t16 was inoculated on the CHO cells
transfected with expression plasmids encoding human DPP4, rat DPP4, or rat DPP4
mutants. GFP expression was examined by fluorescence microscopy, and the
number of the GFP-pasitive cells was determined.
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pdpC

pdpC

1604 21

tRNA
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6
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pdpC

F. tularensis subsp. tularensis
SCHU PO SCHU P5

Chamberlain defined medium CDM

SCHU P9

10%

CDM
-80
CDM ODeoo
2.0~25 RNeasy mini
kit Qiagen Ltd., Valencia, CA
Tota RNA
1 mM EDTA 5 mM TrisHCI  pH
8.0 RNA
Nanodrop 1000 Scrum, Tokyo,
Japan
-80
SCHU 4
NCBI Array

Designer 3.01 Premier Biosoft International,

Palo Alto, CA
SCHU 4
1604
38 tRNA
10 rRNA

50

60 mer Tm 75°C + 5.0°C
<— 3.0 kcal/mol <
— 3.0 kcal/mol

ProbeMower  Symplus, Tokyo, Japan

BLAST
1652
1652
7
SCHU PO PS5 P9
Total RNA 65 15

Ulysis Alexa Flour 546 Nucleic
Acid Labeling Kit
80

Molecular probes, Eugene,

OR 15

RNA
70%

25yl DEPC

25 p | 2x Fragmentation Buffer

30

2x Hi-RPM Gene

Agilent 50
50 p |
Expression Hybridization Buffer  Agilent

100 pl

Agilent



Hybridization

Oven Agilent 65°C 10
17
ver. 6.5
Feature
Extraction  Agilent

Feature Extraction
SCHUPO P5 P9
GeneSpring GX  Agilent
Shift to 50 percentile
normalization

3

median of al samples

2 0.05

SCHU
P9 SCHU PO P5

SCHUPO P5 P9
n=2 Tota RNA

Feature
Extraction
GeneSpring
SCHU PO P5
SCHU P9 3 2
0.05
19
2
21
SCHU P9 12 tRNA
1 rRNA
SCHU
PO &P5 SCHU P9 6
Isflul hupB usp FTT 1140

FTT_ 0272 FTT_965c)

PdpC

SCHU PO P5 pdpC



PdpC

2
PdpC
SCHU PO tRNA  rRNA
P5 P9
PdpC
PdpC
tRNA rRNA
D.
6 Isflul hupB usp FTT_1140
FTT_0272 FTT_965c)
6 Isflul hupB E.

usp FTT 1140 FTT 0272 FTT_965¢)

tRNA G.

tRNA  rRNA
RNA

52



53



B RIREDRIRTECET SHFA

PO & PS5 # SCHUPSH
EBESHE W

2@

59e51k & MEBIROMRNAFIRLL AR

VESF S SN /iR a -l [CHgir Ui

micaroana
PO P5 P9 Target ID Gene Symbols Description Log: Log: Log;
(P5/P0) (PO/PO) (PIPS)

RNA 0.7 -0.8 -2.8

oten 0.2 “11 -24

0.1 1.9 35

0.1 20 39

0.1 21 4.0

01 2.2 4.1

-0.2 20 46

-0.2 20 4.6

-0.2 28 78

-0.2 27 76

-0.1 26 65

-0.1 26 6.8

-0.1 26 6.7

olein  -1.0 14 54

0.3 15 24

0.1 16 28

-0.5 0.7 24

-0.3 0.8 21

0.3 11 1.6

02 1.0 18

olen 0.3 1.0 1.7
——
Logs fold change

#atk (SCHUP9) :

55tk L ESHOEEFRIRLBROGER

1. BESKTRI9EEFIRREBL. 2EEFO
FERMIBIEThTVD

2. #3 (SCHU P9) #*TId. tRNAORBREN
=10
SEFRFRSHROEN T, HERELFIEME
S92 )\ TEDEESHHERTH SaEEED
REENTC. MBS ESEROERNY > )T
BRFIE T, BRI IHBETY,

3. §83 (SCHU PO &P5) # & 35835 (SCHU
P9) #%TI3. 6&EF (Isflul. hupB. usp.
FTT_1140. FTT_0272. FTT_965c)I_%
REICENED.

NS BERECEASULTWSOEEED R
BE/z. 6BEFOXRIBHTE, BREDK
BHRHSND LR Do

FLH
FRMEMBROBL VBRI SRR, &
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A
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SRV-4 PCR
SRV-4 SRV-4
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SRV-5 SRV-5

SRV-5

6 SRV-5
293T
25
DNA SRV-5
PCR SRV-5
SRV

PCR LacZ

1)

SRV-5 SRV-5(AB611707)

99%

SRV-5 SRV-5 SRV-4

SRV-5 SRv-4
SRV-5
SRV-5
SRV-5
SRV4 5

1) Yoshikawa R, Okamoto M, Sakaguchi S,
Nakagawa S, Miura T, Hira H, Miyazawa
T. Simian Retrovirus 4 Induces Lethal
Acute Thrombocytopenia in  Japanese
Macaques. Journal of Virology 2015 (in
press).

2) Okamoto M, Miyazawa T, Morikawa S,
Ono F, Nakamura S, Sato E, Yoshida T,
Yoshikawa R, Sakai K, Mizutani T, Nagata
N, Takano J, Okabayashi S, Hamano M,
Fujimoto K, Nakaya T, lida T, Horii T,
Miyabe-Nishiwaki T, Watanabe A, Kaneko
A, Saito A, Matsui A, Hayakawa T, Suzuki
J, Akari H, Matsuzawa T, Hira H.

infectious

Emergence  of malignant



thrombocytopenia in Japanese macagues
(Macaca fuscata) by SRV-4 after
transmission to a novel host. Scientific

Reports 2015 (in press)
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Mock
Vero ELISA
Vero
ELISA
ELISA 05u g
1:100 1 Protein

AlIG 2
Peroxidase substrate kit (Bio-Rad)

Mock




QlAamp viral RNA mini kit
RNeasy mini kit
RNA cFD2
MAMD  QIAGEN OneStep RT-PCR kit

RT-PCR neste
cFD2 FS778 nested
PCR
Y amaguchi (N)
N 1 179 C 180-374
GST
GST GST
ELISA 05u g
1:100 1

Protein AIG 2

Peroxidase substrate kit (Bio-Rad)
GST
GST

62

ELISA

Average 3*SD  Cut-off

Cut-off

0.2

11

431

69

0.5



Cut-off 0.5

4
Average 3*SD  Cut-off No0.160
4
2000
semi-nested RT-PCR
N (TBEV)
N 1-179
GST
N(1-179) C 180-379
GST N(180-379)
ELISA 5
N(1-179) TBEV
N(180-379) 2
N(1-179)
N(180-374) D.
3 No.22 1)
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2)

3)

4)

5)

G.

1

1) ShimodaH, Saito A, Noguchi K, TeradaY,
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) Haray, Terada Y, Yonemitsu K, ShimodaH,
Noguchi K, Suzuki K, Maeda K*. High
prevalence of hepatitis E virusin wild boar in
Y amaguchi 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)

) Japanese Journal of Veterinary

Parasitology. 13(2); 91-101
5)
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6)

1)

2)

3)

4)

8 p93-105 2014

Companion Animal Practice 2014.

Apr: 298: 47-50 ( )

ELISA

(2014.11.10-11)

21

(2014.11.9)

21

(2014.11.9)

62

65

157

(2014.9.9)
5) Nguyen
Dung
157
(2014.9.10)
6)
157
(2014.9.10)
7) Nguyen
Van Dung
Suncus murinus
29
(2014.6.29)
8)
ELISA
E
29
(2014.6.29)
9)
49
(2014.5.17)
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1919 1923 500

2-5
4- 40 2011
Borrelia miyamotoi

B. miyamotoi 1995

2011

Ixodes




2010

2012

2013

glycero- phosphodiester phosphodiesterase (GlpQ)

1)

Draft genome

Borrelia miyamotoi

FR64b ( :1.38Mb,
Accession : CP004217-CP004266
:2014/10/01) variation
48
contig (CP004218- CP004266) 649
orfs BLASTP
BLASTP

{Borrelia burgdorferi B31 (taxid:224326)
Borrelia garinii PBi (taxid:290434)
Borrelia afzelii PKo (taxid:390236)}

{Borrelia turicatae 91E135
(taxid:314724)

Borrelia  recurrentis Al

72

(taxid:412418) Borrelia  duttonii
(taxid:40834)}
Cutoff E-value:le-5
2)
Lipoprotein
Localization 28

CBS

prediction server (www.cbs.dtu.dk)

3)

Position-Specific Iterated-BLAST(PSI-BLAST)

Coverage (>80%) Identical
(>80%) B. miyamotoi
FR64b(txid:1292392) genome
4)
5
Borrelia
miyamotoi FR64b  DNA KOD-FX
Neo (TOYOBO) PCR PCR

HighPure PCR product
purification kit(Roche) PCR
T4 DNA polymerase 5’

pET46 Ek/Lic

(Novagen)



N 6XHis
Rossetta (DE3) pLys
DNA
DNA
26-83
4)
LB SOB

370
MagicMedia (Lifetechnologie) 1/100
200 28-3000  36-46

2XSDS-PAGE buffer

SDS-PAGE
PVDF (Bio-Rad)
Anti-His monoclonal (BDL)
HRP Anti-mouse
IgG(KPL) HRP ECL prime
kit(GE Healthcare)
C.
1) Insilico
BLASTP 649 orfs
45 orfs B. miyamotoi
FR64b 34 orfs Variable membrane
protein (VMP) 64 orfs
Borrelia 506 orfs
paralog family
PSI-BLAST

1 orf

73

Borrelia
5060rfs homolog
120rfs paralog

Torfs

SignalP 4.0/LipoP 1.0/TMHMN 2.0
protocol SignalP
4.0/LipoP 1.0 protocol

/ SignalP D

Spl/Spll

data not shown
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3 Anti His-Tag

20 , 30 , 2830 ,
No. 30OMN . 36hrs  36hrs 46hrs B
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 13820 _— _— _—
21 1385 + + + +
22 1394 + + + +
23 1470 + + + +
1 886 - - -
2 889 - - + +
3 891 + + + +
4 892 + + - +
5 896 + + + +
6 897 + + + +
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 + + + +
21 18— _— _—
22 1195 - - + +
23 1323 + + + +
24 1377 + + + +
25 1379 + + - +
26 1399 + + + +
27 1486 - - -
28 1065 - - -
29 1515
1 1038 + + + +
2 1147 + + + +
3 1148 + + + +
4 1149 + + + +
5 1382 - - + +
6 1383 + + + +
7 1384 - - -

BOM 1320, BOM 1183 BOM1515 orf
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Borrelia miyamotoi orfs In silico

PSI-BLAST B.miyamotoi FR64b

No. 30M No Annotation BLASTP (txid: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 3 172 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) Spll
45 5 1284 Hypothetical protein Smf protein [Borrelia turicatae 91E135] 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 91E135] 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) +(0.526) Spll
9 13 1092 Fibronectin-binding lipoprotein antigenic protein P35 [Borrelia recurrentis A1] LOPM’,":if‘nﬁ:grﬁ‘;w;":ﬂmj’&og ;";;‘:&p 1092 (1516,1517,1092) +(0.538)  Spll
37 14 1167  Mip lipoprotein family protein Congo red-binding lipoprotein NipH [Borrelia duttonii CR2A] Lfv'v":ii‘?:jﬁy"ﬁf&ﬁg?g /;p:;':&p Independent -(0.332)  spll
41 15 1197 Mip lipoprotein family protein protein MipJ [Borrelia burgdorferi B31] Ls;lear::; n'i;";’e;f fg“l:ﬁ'?:tﬁ')fgﬁzfr'gbp Independent - (0.279) -
42 16 1218  Mip lipoprotein family protein Congo red-binding lipoprotein NipH [Borrelia duttonii CR2A] Lg"’:ii:::rﬁyocg'safxr{zm_‘g ;ﬁf;‘:&p Independent - (0.366) -
12 17 1226 Congo red-binding lipoprotein NipH MIp lipoprotein family protein [Borrelia duttonii CR2A] LE&?ZI‘?:I'; n'g’t;r‘f;': f?%?jni]r?tfé/séﬁz?ghp Independent - (0.299) -
43 18 1232 MiIp lipoprotein family protein MipJ protein [Borrelia duttonii] Lon:/O:iamt:::ri?;uzllsafcrﬂr{cinot%/;p;g:fl.’lp Independent -(0.325) Spll
13 19 1318 Hypothetical protein antigen P35-like protein [Borrelia recurrentis A1] Lcf’vT/O:iambi:Zri?;:/\rlzllsafmr{zr::wototl)/;p:;I::)CL;p Independent -(0.376) Spl
14 20 1320 Hypothetical protein MIp lipoprotein family protein [Borrelia duttonii CR2A] Lf\:"’gf'nbi:zri?;u‘;"saﬂﬂﬁ:”iﬁ% /;p'f;':('fdp Independent -(0.279)  Spll
55 21 1385 Hypothetical protein hypothetical protein BTA033 [Borrelia turicatae 91E135] Lg"’:ii:::rﬁyocg'safxr{zm_‘g ;ﬁf;‘:&p Independent +(0.545)  Spll
17 22 1394  Fibronectin-binding lipoprotein hypothetical protein BDCR2A_01902 [Borrelia duttonii CR2A] LE&?ZI‘?:I'; n'g’t;r‘f;': f?%?jni]r?tfé/séﬁz?ghp 1394 (1375,1394) +(0.538)  Spll
58 23 1470 Putative cytosolic protein immunogenic protein P37 [Borrelia burgdorferi B31] Lscs)tsjie:;’ilgr?t;r\;zgfr:L:):\Zr?r?tl?lli)/ng%?ghp 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) Spll
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) -
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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 BTA055 [Borrelia turicatae 91E135] Probable Relapsing fever specific Independent +(0.636)  Spll
27 12 930 Hypothetical protein hypothetical protein BTA073 [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)  Spll
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 +(0.562)  Spll
1 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, 1510,1512, 1461) -(0.101) -
15 24 1323 Congo red-binding lipoprotein NIpH Congo red-binding lipoprotein 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 29 1065 Hypothetical protein hypothetical protein [Borrelia duttonii] Lz;??:]:gm?i]‘i'}g:ﬁﬁ;sfg (;?gup Independent -(0.290) -
19 30 1515 Antigen P35 hypothetical protein [Borrelia duttonii] LEJ;’:?E';E;';‘;Z”EU?J‘T; sL‘l)Je;irfLCdp 1515 (1093, 1515) (0.307)  spll
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 (LD 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) -
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A GB EHEC
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HUS 1
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GF 8~13
2)
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6 9 B.
adolescentis JCM1275T (B. adolescentis T)
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infantis
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1. Stx2

days after E 4olidRf if ection

Bifidobacterium strains 1 6 14
B. adolescentis' 8.6 9.5 NT
B. bifidum" 8.5 10.1 NT
B. breve' 8.9 9.4 NT
B. infantis' 8.9 9.6 NT
B. infantis 157F 8.9 9.3 9.1
B. IongumT 8.9 9.6 NT
B. longum NS 8.8 9.5 9.5
B. pseudocatenulatumT 8.7 9.4 NT
(Eali 4 " oly 9 10 NT
Bifidobacterium 7 E. coli 44%

Stx2 VTEC-RPLA Denka Japan

EIA BIORAD USA
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Surviva of GB mice
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18 24
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DSS
Api coryne(bioMérieux)
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DNA PCR
Mix PCR
A
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3.
C. ulcerans
Sil PFGE
PFGE MLST
Konig et al,

(2014) J. Clin. Microbiol. 52(12):4318-4324
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Enzyme-Linked Immuno
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2 4 6 8 10

C. ulcerans MLST IgG
( ) IgM
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C. ulcerans

MLST

MLST

ulcerans

Corynebacterium

ELISA

Corynebacterium ulcerans

IASR 35:226-227 2014.

Corynebacterium ulcerans 1

IASR 35:247-248 2014

3) KOUNO T SANO T MOMIYAMA A

SUDOM YAMAMOTO A KOMIYA T

UMEHARA S AOKIK and ISHIKAWA K.
Toxigenic Corynebacterium  ulcerans
Isolated from Dogs and Cats in Shiga
Prefecture. Republic of Shiga Prefecture

Institute of Public Health 49: 5-8, 2014.

Corynebacterium striatum
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6)
2)
Corynebacterium ulcerans
26
2014 9
3)
Corynebacterium
ulcerans 26
2014 9
4)
Corynebacterium ulcerans
46
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C.ulcerans

No
1f 2001 2 (52 20
2| 2002 10 (54
3| 2005 9 |58
4] 2005 10 |51 12
5| 2006 7 |57
6] 2009 1 |57
10
7| 2010 7 |55 HIV
1
8| 2010 10 |51
9| 2011 4 |57 14
10| 2011 12 |38 6
11 2012 1 |33
12| 2012 11 |71
13| 2013 4 |20
14] 2014 4 |6
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(kg) ( (kg) ( (kg) (
1 < [ 1m0 7 108 v 50 4 215 40 5
2 et 6 109 - 20 1 216) 50 3
3 | e 6 110 ) 70 5 217 35 5
4 [ 45 3 0.0100 111] « 70 5 218 60 6
5| s | et 5 112 - 50 3 219 15 1
6 [ 55 5 113 - 50 3 0.0050 220 25 2
7 [ 40 2 114 < 70 7 221 35 4
8 BT 12 115 v 60 6 0.0036 222) 40 2
9 s 47 4 116 v 80 5 223 65 7
10 [ 48 4 117 v 40 1 224) 30 3
11 | 80 6 118 - 40 1 225 13 1
12 IS 4 119) « 60 3 0.0200 226| 40 3 0.0050
13 | 8 6 120 - 60 3 227, 30 2
14) s 58 5 121] « 45 3 228 60 5
15| o | 58 4 122 - 60 7 229 45 4
16 < 52 4 123 - 40 3 230 30 3
17 s 40 1 124 [ 15 2 231 35 3 0.0050
18 ) 6 125 - 70 4 232| 50 6
19 < 70 2 126 - 30 2 233 5
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21 | a0 2 128 v 50 5 235 50 3
22 I 2 129 - 79 6 0.0400 236 100 10
23 « | %0 5 0.0200 130 < 79 7 237 50 2
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25| | 62 3 132 - 50 3 239 70 7
26 « | 80 8 133 - 63 5 240) 80 8
27 f 70 6 134 f 55 4 241 50 1
28 | o1 2 135 ) 35 3 242) 60 2
29 [ 35 2 0.0036 136 v 40 4 243 80 4
30 p 60 4 137 v 60 5 0.0400 244 90 2
31 < | a0 2 138 < 86 7 245| 80 3
32 S| 65 4 139 ) 50 4 246 120 5
33 [ 60 4 140 - 60 3 247 90 4
34 s 50 3 141 v 45 248 120 5
35 « | 50 2 142 - 35 2 249) 100 3
36 | 50 4 143 - 35 3 250 120 10
37 | 60 5 144 v 60 5 0.160 251 80 7
38 s 45 3 145 v 40 252 80 5
39 s 70 4 0.0144 146 s 60 253 80 3
40 s 40 2 147 ) 40 2 254 60 2
41 < | 80 5 0.0200 148 « 90 0.0100 255 55 5
42 | a0 2 149 v 50 256 90 14
43 s 35 2 150) f 45 4 257 65 4
44 s 60 4 151 ) 40 4 258 60 1
45| [0 3 0.0400 152] « 35 3 259 90 5
46 p 55 3 153 [ 50 4 260 80 3
47 [ 40 2 154 [ 25 2 261 60 4
48 [ 60 5 0.0400 155| « 60 1 262 50 5
49 T | 25 1 156) « 70 5 263 75 12 0.0200
50 s | 50 2 157 - 60 5 264 65 10
51 ¢ 30 2 158] ® 50 3 0.0036 265, 45 4
52 [ 40 4 159 - 60 3 266) 60 4
53 [ 60 2 160 v 70 7 267 50 2
54 s |25 1 161 v 50 3 268| 40 3 0.0800
55 | 10 3 0.0800 162 s 65 4 269) 40 2
56 | 55 5 0.0400 163 s 40 2 270) 50 5
57 s |15 4 164 - 55 2 271 35 2
58 s | 50 5 165 - 90 3 272) 50 3
59 « | 60 3 166 - 70 1 273 70 7 0.0050
60 ) 50 3 167 [ 40 1 274 45 3
61 [ 45 168 - 50 3 275 75 5
62 s | 25 1 169 - 40 2 276 40 4
63 ¢ 25 1 170] ¢ 55 4 0.0200 277, 50 4
64 | a0 3 171 - 35 1 278 70 5
65| S| 65 3 172 v 57 3 279 60 5
66 « | 60 5 173 « 60 5 0.0072 280) 65 10 0,0200
67 2 40 2 0.0200 174 ® 60 3 281 30 2
68 [ 70 3 175 - 70 2 282 50 6
69 | 30 2 176 v 70 4 283 55 4
70) 55 4 177] [ 50 2 284 40 3
71 30 2 178] [ 100 6 285| 30 3
72 35 3 179 < 90 3 286 20 2
73 [ 40 3 180] v 90 4 287 65 5
74) s | 50 4 0.115 181 v 40 2 288 70 6
75 < | a0 2 182] [ 40 2 289 40 3
76 | 80 5 183 [ 40 3 290) 80 7
77 | 45 1 184 - 15 1 291 50 4
78 s | 60 5 185 - 60 4 292) 40 4
79 | 25 3 186 - 15 1 293 70 6
80 ) 60 5 187 [ 294 70 6
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B. microti B. divergens
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B. microti B. microti US-type Ixodees persulcatus (
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A. (Babesia sp.MO1)
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Cervus nippon
B. divergens
40
B. divergens Babesia microti US-lineage
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deer mouse Ixodes scapralis neighbor-joining method

(black legged tick)

1,000
2) B. microti
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4
5
DNA USlineage  B-tubulin
B. PCR
1) B.divergens B. microti US-lineage
DNA
B. divergens 18SRNA
dv101F/dv1353R (1%) CCT7
dv159F/dv1296R (2nd) 8
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GenBank
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B. microti U.S.-ineage

FE KE TR KE

250

150
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75

50—

50

37 37—
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25—
20

20—
15 15—
KDa KDa

Anti B. microti SG-13-10-2 Anti B. microti NM69

. microti SG13-1-2

. microti SG13-10-2
. microti SG13-16-3
. microti SG13-18-1
. microti NM69 }

. microti AK227

. microti Gray RESEEMRRK

NO oAb
s lvvve v RNy RV vy

T KE

Anti B. microti Gray

1 B. divergens
B. divergens (%)
SikaDeer B. divergens  Babesia sp. MO1
rDNA
99.7-40 99.2-9.5 99.2-9.5
(1,567bp)
Btubulin
99.9-40 98.0-9.1 98.1-9.2
(900bp)
CcCT7
98.7-9.9 96.5-9 N.D.
(1,622bp)
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B . microti US+lineage
I
/ PCR (%)
387 160 2.4 111 1 0.9
111 50 2.2 33 7 21.2
2 67 40 1.7 9 1 11.1
137 80 1.7 47 3 6.4
2 88 60 1.5 28 0 0
35 40 0.9 5 0 0
2 35 60 0.6 20 0 0
860 490 1.8 253 12 4.7
3 ? B. microti US-lineage
PCR (%)
2 0 0 0
1 16 2 2 12.5
3 23 3* 2 8.7
41 5* 4 9.8
* 1

F4 BARODT LYY ZHEB. microti #R&FFRXZ RS CEIME S OIERALT & Dk

B. microiti US-lineage (#k%&. E)

BInTF F&(bp) NM69 Korea 8 VL63 Gray HK XJ1637
<—h— itieE 4ES| o=’ KE (NS hERTE
(B X =)

18S rRNA 1,552 100% 100% 100% 100% 99.87% 99.87%
0* 0 0 0 2 2

B-tubulin 1,079 100% 99.63% 99.54% 98.89% 96.94% 97.13%
(intron+exon) 0 4 5 12 33 31

cCcr7 2,142 100% 99.63% 99.81% 98.55% 96.63% 96.40%
(intron+exon) 0 8 4 31 72 77

“BIR(in/del B0 EEE
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