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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
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(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
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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
59orfs 260rfs /
2)  5S9orfs
59orfs 3orfs(BOM 1320, BOM
1183, BOM 1515)
orf
Immunoblot

anti-His

440rf

LPS



in silica

59orfs 44 orfs (74.5%)

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
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from Apodemus mice in Japan. Journal of

Wildlife Diseases 51(1): 260-264, 2015.

2.
1y
69
,(2014.11)
2) Borrelia
miyamotoi 69
,(2014.11)
3)
60
(2014.10)
4)
60
(2014.10)
5) Kyunglee Lee, , Kyle Taylor,

A RF Borrelia sp. found among wild
sika deer and Haemaphysalis ticks in Hokkaido.
157 )

(2014.9)
6)
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,(2014.9)
7)
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,(2014.9)
8)
88
,(2014.6)
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,(2014.4)
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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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