47 39
DNA mt-rrs
39 36 (92.3%) DNA
mt-rrs
90%
GenBank
Web
A
a)
Gold standard
16SrRNA mt-rrs
DNA
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DNA 1985 2013
113
DNeasy tissue
kit (Qiagen, Germany) DNA
PCR DNA
DNA
oligonucleotide primer (mt-rrsl: 5

-CTG CTC AAT GAT TTT TTA AAT TGC
TGT GG-3' , mt-rrs2: 5 - CCG GTC TGA
ACT CAG ATC AAGTA-3 ) PCR
puRe Taq Ready-To-Go PCR Beads (GE
Healthcare UK, Ltd., UK) EX-Tag
(TakaraBio Inc., Japan)

30 cycles (10 sec at 94°C, 30 sec at 55°C,

and 30 sec at 72°C) PCR PCR

High Pure PCR Product Purification Kit
(Roche Diagnostics, Basel, Switzerland)
DNA DNA primer

DNA
MEGAS5.2
software (http://www.megasoftware.net)
CLUSTAL-W (ver. 1.6)
software neighbor joining (NJ)
bootstrap tests
Kimura 2-parameter distance method
pairwise deletion

(open-gap penalty = 15, gap extension penalty
= 6.66).

C.
401-416 bp
primer
39 113 sequence types
Table 1 39 36

Haemaphysalis japonica Warburton,
Haemaphysalis japonica douglasi Nuttall

Warburton and Haemaphysalis mega-

spinosa Saito
99.3-99.8%

Amblyomma geoemydae
(Cantor), Haemaphysalis flava Neumann,

Haemaphysalis longicornis Neumann, Ixodes
asanumai Kitaoka, Ixodes persulcatus Schulze,
and Ixodes turdus Nakatsuji 6 sequence
type 92.9%
~99.8%, 97.3%~99.8%, 99%~—99.8%, 99%
~99.8%, 99.3% —99.8% 98.8% ~

99.8%
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Table 1. List of tick species and sequence types.

Tick species Tick Sequence Tick Gollected source Sampling date
No Location Acc. No.
[synonym] type stage Host animals or Vegetation (year or yyyy.mm.dd)
Argas japonicus Yamaguti, AJ-A Female Tahara, Tsuru—shi, Yamanashi Delichon urbica (Bonaparte, 1850) *1 2006 %2 AB819156
_ Clifford and Tipton, 1968 AJ-B Female Tahara, Tsuru—shi, Yamanashi Delichon urbica (Bonaparte, 1850) *1 2006 %2 AB819157
Argas vespertifionis (Latreille, 1796)
2 AV-A Nymph Azumino, Matsumotc—shi, Naganc Eptesicus japonensis Imaizumi, 1953 *3 2001.08.25 AB819158
[Carios vespertilionis ]
AG-A Larva Haiminaka, Taketomi—cho, Yaeyama—gun, Okinawa Vegetation 2004.12.05 AB819159
AG-B Larva Fukai, Ishigaki—shi, Okinawa Vegetation 2004.12.06 AB819160
Ambfyomma gecemydae AG-C Nymgh Ada, Kunigami village, Kunigami—gun, Okinawa Geoemyda japonica Fan, 1931 2006.07.12 AB819161
’ (Cantor, 1847) AG-D Male Ada, Kunigami village, Kunigami—gun, Okinawa Geoemyda japonica Fan, 1931 2006.07.12 AB819162
AG-E Male Ada, Kunigami village, Kunigami-gun, Qkinawa Geoemyda japonica Fan, 1931 2006.07.12 ABB819163
AG-F Nymgh Uehara, Taketomi—cho, Yaeyama—gun. Okinawa Cuora flavomarginata evelynae (Gray, 1863) 2010.06.14 AB819164
Amblyomma nitidum AN-A Female Kuroshima, Taketomi—cho, Yaeyama—gun, Okinawa Laticauda colubrina (Schneider, 1799) 2011.04.22 AB819165
) Hirst and Hirst, 1910 AN-B Nymph Kuroshima, Taketomi—cho, Yaeyama—gun, Okinawa Laticauda colubrina (Schneider, 1799) 2011.04.22 AB819166
5 Amblyomma testudinarium Koch, 1844 AT-A Male Kuchineshima, Toshima village, Kagoshima—gun, Kagoshima Vegetation 2008.01.13 AB819167
Dermacentor taiwanensis DT-A Larva Qoya—cho, Yabu—shi, Hyago Apodemus speciosus (Temminck, 1844) 2007.11.04 AB819168
° Sugimoto, 1935 DT-B Larva Gosesan, Fukui—cho, Anan—shi, Tokushima Vegetation 2007.11.10 AB819169
Haemaphysalis campanulata
7 Heca-A Male Aratano-cho, Anan-shi, Tokushima Canis lupus familiaris Linnaeus, 1798 2004.07.30 AB819170
Warburton, 1908
Heon-A Nymph Kushiro—shi, Hokkaido Vegetation 2010.07.29 AB819171
8 Haemaphysalis cancinna Koch, 1844 Hcon-B Nymgh Shibetsu—cho, Shibetsu—gun, Hokkaido Vegetation 2010.07.30 AB819172
Hcon-C Nymph Shibetsu—cho, Shibetsu—gun, Hokkaido Vegetation 2010.07.30 AB819173
9 Haemaphysalis cornigera Neumann, 1897 Hcor-A Nymph Yagiumamawari, Minamiawaji—shi, Hyoga Vegetation 2004.09.06 AB819174
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Table 1. Continued.

Tick species Tick Sequence Tick Gollected source
No Location Acc. No.
[synonym] type stage Host animals or Vegetation (year or yyyy.mm.dd}
HJ-A Nymph Karouji, Oawani-machi, Minamitsugaru—gun, Aomori Vegetation 2004.07.29 AB819200
10 Haemaphysalis japonica Warburton, 1908
HJ-B Nymph Matsukami, Fukaura—machi, Nishitsugaru—gun, Aomori Vegetation 2007.07.30 AB819201
H: hysalis japonica douglasi HD-A Female Furano—shi, Hakkaide Vegetation 2004.06.06 AB819175
1 Nuttall and Warburton, 1815
HD-B Nymph Asyoro—cho, Asyoro—gun, Hokk: Vegetation 2009.10.04 AB819176
[Haemaphysalis douglasi]
Hfl-A Nymph Nimyou, Kumakougen—cho, Kamiukena—gun, Ehime Emberiza spodocephala Pallas, 1776 2006.11.08 AB819177
Hfl-B Nymgh Oimatsu, Echizen—cho, Nyuu-gun, Fukui Turdus palflidus Gmelin, 1789 2007.10.31 AB819178
HfI-C Larva Tahara, Tsuru—shi, Yamanashi Syrmaticus soemmerringii (Temminck, 1830} 2006.09.21 AB819179
Hfl-D Larva Tahara, Tsuru—shi, Yamanashi Syrmaticus soemmerringii (Temminck, 1830) 2006.09.21 AB819180
HflI-E Nymph Karouji, Oowani-machi, Minamitsugaru—gun, Acmori Vegetation 2004.07.29 AB819181
Hfl-F Nymgh Yamada—machi, Kokurakita—ku, Kitakyusyu—shi, Fukuoka Turdus pallidus Gmelin, 1789 2007.11.27 AB819182
Hfl-G Larva Qimatsu, Echizen—cho, Nyuu—gun, Fukui Turdus pallidus Gmelin, 1789 2007.10.22 AB819183
Hfl-H Larva QOimatsu, Echizen—cho, Nyuu-gun, Fukui Turdus pallidus Gmelin, 1789 2007.10.22 AB819184
12 Haemaphysalis flava Neumann, 1897 Hfl-I Nymgh Akusekijima, Toshima village, Kagoshima—gun, Kageshima Vegetation 2007.07.25 AB819185
Hfl-J Nymph ma. Toshima village, Kagoshima—gun, Kagoshima Vegetation 2007.07.25 AB819186
Hfl-K Nymph ma, Toshima village, Kagoshima—gun, Kagoshima Vegetation 2007.07.25 AB819187
Hfl-L Nymgph ma, Toshima village, Kagoshima—gun, Kageshima Vegetation 2007.07.25 AB819188
Hfl-M Nymph ma, Toshima village, Kagoshima—gun, Kagoshima Vegetation 2007.07.25 AB819189
HfI-N Nymph ma, Toshima village, Kagoshima—gun, Kagoshima Vegetation 2007.07.25 AB819180
Hfl-0 Nymgh Nakanoshima, Toshima village, Kagoshima—gun, Kagoeshima Vegetation 2007.07.26 AB819191
Hfl-P Nymph Nakanoshima, Toshima village, Kagoshima—gun, Kagashima Vegetation 2007.07.26 AB819192
Hf-Q Nymph Kouchi, Yamameto—cho, Mitoyo—shi, Kagawa Vegetation 2007.10.05 AB819193
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Table 1. Continued.

Tick species Tick Sequence Tick Gollected source
No Location Acc. No.
[synonym] type stage Host animals or Vegetation (year or yyyy.mm.dd}
Haemaphysalis formosensis Hfo-A Male Minami—cha, Kaifu—gun, Tokushima Vegetation 2004.09.29 AB819194
13
Neumann, 1813 Hfo-B Nymph Mihonoseki—cho, Matsue—shi, Simane Ficedula narcissina (Temminck, 1835) 2008.04.16 AB819195
HH-A Larva Mugiura, Mugi—cho, Kaifu—gun, Tokushima Vegetation 2004.09.28 AB819196
HH-B Larva Mugiura, Mugi—cho, Kaifu-gun, Tokushima Vegetation 2004.09.28 AB819187
14 Haemaphysalis hystricis Supino, 1897
HH-C Larva Mugiura, Mugi—cho, Kaifu—gun, Tokushima Vegetation 2004.09.28 AB819198
HH-D Female Otoutajima, Ogasawara village, Tokyo Capra aegagrus Erxleben, 1777 2007.06.24 AB819199
HK-A Female Nishiide, Ooizumi—cho, Hokuto—shi, Yamanashi Vegetation 2004.06.05 AB819202
Haemaphysalis kitackai
15 HK-B Female Tennyosan, Nishiide, Qoizumi—cho, Hokuto—shi, Yamanashi Vegetation 2004.06.05 AB819203
Haogstraal, 1969
HK-C Female Nishiide, Ooizumi—cho, Hokuto—shi, Yamanashi Vegetation 2004.06.05 AB819204
HL-A Nymgh Shiriya, Higashidoori village. Shimokita—gun, Aomori Vegetation 2008.07.23 AB819205
HL-B Nymgph Yagiumamawari, Minamiawaji—shi, Hyoga Vegetation 2004.09.01 AB819206
Haemaphysalis longicornis HL-C Female Jindaiurakabe, Minamiawaji—shi, Hyogo Vegetation 2004.09.01 AB819207
16
Neumann, 1901 HL-D Female Jindaiurakabe, Minamiawaji—shi, Hyogo Vegetation 2004.02.01 AB819208
HL-E Female*4  Chiba Unknown Unknown AB819209
HL-F Nymph Shiriya, Higashidoori village. Shimokita—gun, Aomori Vegetation 2008.07.23 AB819210
Hmag-A Female Mageshima, Nishinoomote-shi, Kagoshima Unknown 1999.05.01 AB819211
H: physali himaensi:
17 Hmag-B Male Mageshima, Nishinoomate-shi, Kagashima Unknown 1999.05.01 AB819212
Saito and Hoogstraal, 1973
Hmag-GC Nymph ma, Toshima village, Kagoshima—gun, Kageshima Vegetation 2007.07.25 AB819213
Hmegaspi-A Nymgh Hirauchi, Yakushima—cho, Kumage—gun, Kagoshima Vegetation 2004.06.26 AB819214
Hmegaspi-B Nymph Hirauchi, Yakushima—cho, Kumage—gun, Kagoshima Vegetation 2004.06.26 AB819215
18 Haemaphysalis megaspinosa Saito, 1969
Hmegaspi-C Female*4  Chiba Unknown Unknown AB819216
Hmegaspi-D Nymph Uchiura, Kamogawa—shi, Chiba Vegetation 2004.12.07 AB819217
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Table 1. Continued.

Tick species Tick Sequence  Tick Gollected source
No Location Acc. No.
[synonym] type stage Host animals or Vegetation (year or yyyy.mm.dd}
Haemaphysalis pentalagi Hpen—A Female*4d  Amamiooshima, Kagoshima Pentalagus furnessi (Stone, 1900) 2003.09.28 AB819218
19
Pospelova—Shtram, 1935 Hpen-B Male %5 Amamiooshima, Kagoshima Pentalagus furnessi (Stone, 1900) 2003.09.28 AB819219
Haemaphysalis phasiana
20 Hpha-A Female*#4  Shnan-ri, Haenam gun, South Korea Emberiza chrysophrys Pallas, 1776 2007.05.04 AB819220
Saito, Hoogstraal and Wassef, 1874
Haemaphysalis wellingtoni
21 HW-A Male Mihonoseki, Mihonoseki-cho, Matsue—shi, Simane Emberiza variabilis Temminck, 1835 2007.04.29 AB819221
Nuttall and Warburton, 1908
HY-A Nymgh Anbou, Yakushima—cho, Kumage—gun. Kagoshima Vegetation 2004.06.26 AB819222
22 Haemaphysalis yeni Toumanoff, 1944
HY-B Female Koseda, Yakushima—cho, Kumage—gun, Kagoshima Canis lupus familiaris Linnaeus, 1758 2008.08.08 AB819223
23 Ixodes acutitarsus (Karsch, 1880) lac-A Nymph Sai, Sai village, Shimokita—gun, Aomori Vegetation 2008.07.23 AB819224
24 Ixodes angustus Neumann, 1899 lan-A Female Minato, Wakkanai—shi, Hokkaido Apodemus speciosus (Temminck, 1844) 2008.06.14 AB819225
las-A Nymgh Takarajima, Toshima village, Kagoshima—gun, Kagoshima Ateuchosaurus pellopleurus (Hallowell, 1861) 2007.07.26 AB819226
las-B Nymph Takarajima, Toshima village, Kagoshima-gun, Kagoshima Ateuchosaurus pellopleurus (Hallowell, 1861) 2007.07.26 AB819227
las-C Nymph Takarajima, Toshima village, Kagoshima—gun, Kagoshima Ateuchosaurus pellopleurus (Hallowell, 1861) 2007.07.26 AB819228
25 Ixodes asanumai Kitaoka, 1973 las-D Nymgh Nazekominato, Amami—shi, Kagoshima Turdus pallidus Gmelin, 1789 2006.12.17 AB819229
las-E Female Kuchinoshima, Toshima village, Kagoshima—gun, Kagoshima Vegetation 2008.01.13 AB819230
las—F Female Kuchinoshima, Toshima village, Kagoshima—gun, Kagoshima Vegetation 2008.01.13 AB819231
las-G Male Kuchinoshima, Toshima village, Kagoshima—gun, Kagoshima Vegetation 2008.01.13 AB819232
IG-A Nymph Qozasou, Fukushima—shi, Fukushima Vegetation 2007.11.03 AB819233
26 Ixodes columnae Takada and Fujita, 1992
IC-B Larva Niimachi, Kawamata—machi, Date—gun. Fukushima Vegetation 1985.11.21 AB819234
IG-A Female Okinawa Rattus rattus (Linnaeus, 1758) Unknown AB819235
27 Ixodes granuiatus Supino, 1897 1G-B Female Okinawa Rattus rattus (Linnaeus, 1758) Unknown AB819236
1G-C Female Chichijima, Ogasawara village, Tokyo Rattus rattus (Linnaeus, 1758) 2007.07.30 AB819237
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Table 1. Continued.

Tick species Tick Sequence  Tick Gollected source
No Location Acc. No.
[synonym] type stage Host animals or Vegetation (year or yyyy.mm.dd}
28 Ixodes monospinosus Saito, 1968 IM-A Female Sai. Sai village, Shimokita—gun, Aomori Vegetation 2007.09.23 AB819238
Ixodes nipponensis IN-A Nymph Koyamaike, Tottori—shi, Tottori Locustella ochotensis (Middendorff, 1853) 2007.06.04 AB819239
29
Kitaoka and Saito, 1967 IN-B Nymph Koyamaike, Tottori-shi, Tottori Locustelia ochotensis (Middendorff, 1853) 2007.06.04 AB819240
10-A Female Nishiide, Oaizumi-cho, Hokuto—shi, Yamanashi Vegetation 2004.06.05 AB819241
10-B Male Tennyosan, Nishiide, Qoizumi—cha, Hokuto—shi, Yamanashi Vegetation 2004.06.05 AB819242
30 Ixodes ovatus Neumann, 1899
10-C Male Nishiide, Qoizu cho, Hokuto—shi, Yamanashi Vegetation 2004.06.05 AB819243
10-D Female Karouji, Oowani—-machi, Minamitsugaru—gun, Aemori Vegetation 2004.07.29 AB819244
Ipav-A Nymph Takacka, Tomakomai Hokkaido Turdus cardis Temminck, 1831 2008.08.10 AB819245
3 Ixodes paviovskyi Pomerantzev, 1946 Ipav-B Female Takaoka, Tomakomai—shi, Hokkaido Turdus cardis Temminck, 1831 2008.08.10 AB819246
Ipav-C Larva Takaoka, Tomakomai—shi, Hokkaido Turdus cardis Temminck, 1831 2008.08.10 AB819247
Iper-A Female Vegetation 2004.06.05 AB819248
Iper-B Female Nishiide. Qoizumi—cho, Hokuto-shi, Yamanashi Vegetation 2004.06.05 AB819249
Iper-C Female Imaizumi, Nakadomari-machi, Kitatsugaru—gun, Aomori Vegetation 2004.08.02 AB819250
32 Ixodes persulcatus Schulze, 1930
Iper-D Nymph Imaizumi, Nakadomari-machi, Kitatsugaru—gun, Aemori Vegetation 2004.08.02 AB819251
Iper-E Male Imaizumi, Nakademari—-machi, Kitatsugaru—gun, Aomori Vegetation 2004.08.02 AB819252
Iper-F Nymph Takacka, Tomakomai-shi, Hokkaido Turdus cardis Temminck, 1831 2008.08.14 AB819253
33 Ixodes philipi Keirans and Kohls, 1970 Iphi-A Female Minamigou, Mikurajima village, Tokyo Calonectris leucomelas (Temminck, 1835) 2004.08.25 AB819254
34 Ixodes signatus Birula, 1895 Isig-A Female Hamamatsu, Nemuro—shi, Hokkaido Larus schistisagus Stejneger, 1884 2007.06.12 AB819255
Ita—A Female Qokubo, Higashinagura, Shitara—cho. Kitashitara—gun, Aichi Mustela itatsi Temminck, 1844 2003.02.23 AB819256
35 Ixodes tanuki Saito, 1964 Nyctereutes procyonoides viverrinus
Ita-B Male Kuroda—cho, Toyota—shi, Aichi 2002.11.05 AB819257

Temminck, 1838
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Table 1. Continued.

Tick species Tick Sequence  Tick Gollected source Sampling date
No Location Acc. No.
[synonym] type stage Host animals or Vegetation (year or yyyy.mm.dd}
Ttur-A Nymph Kuchinoshima, Tomakemai-shi, Hokkaida Vegetation 2008.01.13 AB819258
Itur-B Female Sekiya, Tyuuou—ku, Niigata—shi, Niigata Parus major Linnaeus, 1758 2008.04.09 AB819259
Itur-C Nymph Nara, Kihoku—cho, Kitauwa—gun, Ehime Turdus paflidus Gmelin, 1789 2007.09.29 AB819260
Itur-D Nymph Takacka, Tomakomai-shi, Hokkaida Turdus cardis Temminck, 1831 2008.05.13 AB819261
36 Ixodes turdus Nakatsuji, 1942
Itur-E Female Sekiya, Tyuuou—ku, Niigata—shi, Niigata Turdus cardis Temminck, 1831 2008.04.30 AB819262
Itur-F Larva Hidaka—cho, Hidaka—gun, Wakayama Turdus paflidus Gmelin, 1789 2007.12.16 AB819263
Itur-G Female Fusaheiwadai, Abiko—shi, Chiba Turdus naumanni Temminck, 1820 2004.01.05 AB819264
Ttur-H Female Fusaheiwadai, Abiko—shi, Chiba Turdus naumanni Temminck, 1820 2004.01.05 AB819265
Ornithodaros capensis Neumann, 1901
37 OC-A Male Mukajima, Ogasawara village, Tokyo Puffinus pacificus (Gmelin, 1789) 2008.08.22 AB819266
[Carios capensis ]
Ornithodoros sawaii
38 Kitaoka and Suzuki, 1973 0S-A Female Kutsujima, Maizuru-shi, Kyoto Oceanodroma monorhis (Swinhoe, 1867) 2007.08.25 AB819267
[Carios sawaii ]
Rhipicephalus microplus
39 {Canestrini. 1888) RM-A Male Otoutojima, Ogasawara village, Takyo Capra aegagrus Erxleben, 1777 2007.04.24 AB819268

[Boophilus microplus ]

*1 Ticks were collected from

the nest of Delichon urbica

*2 Ticks were collected from August to September of 2006

*3 Ticks were collected from under the nest of Eptesicus japonensis

*4 Engorged ticks

*5 Molted

icks
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