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w3sNmegsaneslagldanes 3 @u Av hippocampus cerebellum wag brainstem 517U
Uszuna 25 fadndu afda RNA dregaaind1593U QAamp cador® pathogen kit (QIAGEN,
Germany) finUSuuasugnssureadolhfafivadudilneld primer is1nizdouiinn
nucleoprotein (N) gene forward primer CN8 5’— GT(TC) GGA TGT TAT ATG GG -3’ (d1suilapale
Ine 1013-1029) reverse primer CN4 5’ GGA TTG AC(AG) AAG ATC TTG CTC AT -3’ (@nautiangd
Talng 1514-1536) PCR product 9u1a 523 bp. (Tenzin et al,, 2011) lnen15%11 one step RT-PCR
14101 QIAGEN OneStep RT-PCR kit (QIAGEN, Germany) master mix 50 ul Usgnaunie RNase-
free water 17.75 pl, 5x QIAGEN OneStep RT-PCR buffer 10.0 ul, 5 x Q-solution 10.0 pl, 10 mM
dNTP mixture 2.0 pl, RNase inhibitor 0.25 pl, forward primer 20 uM 1.5 i, reverse primer 20
UM 1.5 ul QIAGEN onestep RT-PCR enzyme mix 2.0 pl kag template RNA 5.0 pl vidfisen RT-
PCR Ing PCR condition Us¥NaunaY reverse transcription 50°C 30 W1 initial denaturation 95
°C 15 w19l s ueie amplification 35 50U Usznousie denaturation 94 °C 1 1191 annealing 50 °C
1 W7 extension 72 °C 1 U9l Way final extension 72 °C 10 w1 ﬁ]’mﬁ?uﬁ’l PCR product vl
U%qw‘éimﬂ%ﬁqm QIAquick gel purification kit (QIAGEN, Germany) wazti1 DNA 7ildidaiiasizsidasu
a15MugNIu lngusEm Solgent® Co., Ltd. (Korea)
NFAATIERdLARIUTTUIAINEN

Anwaussuniven nndeyaluindsitegdlsaiivgivivesmud ITuuasiannnsdn e
AengTuoen luseninel w.a. 2554 - 2558 91u3U 858 fod1e (Us13uy3 250 g1 vays 198
R18819 aZlBUNIT 127 630819 TUNYT 80 f390819 A51A 70 A30819 UATUIEN 45 FIDE1
aynTUIINIG 39 FeE1e S¥Eas 25 F1ag19 kagasTund 24 fA39819) MadAldanssauuasuly
aruduiustessrernauariuATnulsefvaa
N15IATITARIAUEITHUSNTIULAZNITATI phylogenetic tree

ihdeayadiduasiugnssuvendelrfafivatiuting 212 deg1s svinsdaFesdiuiang
ToluAaae ClustalW wazaine phylogenetic tree 1ng1435 neighbor-joining (NJ) Taelalusunsy
MEGA 6.0 vinn15Us21iiu model wazidenld substitution model: Kimura2-parameter model
%mﬁaummﬁ%%ﬁaﬁum%yja 1,000 replicates bootstrap LaEAIMUANTRARIAIAI DS UNI
adif bootstrap tavnzAsfifidnuinnd 50%

nty ihdeyailldintinmesidiouieuiudehdafivaiotinenululsemalnouas
UsenelndiAns Tnodoyaidolidafivgiati (classical rabies virus) firudiaseilsenoulude
Genbank accession number §34 EU086209 (138Au1) EUOS61T2 (g wn) EU086195 (817)
FU086166 (1lauins) AF155039 (3u) AY138550 (Fi3d9n1) AF374721 (Bulfe) wag Mokola virus

accession number S59448
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aynIusnig 0 1 1 4 15 21 9.91
Junys 0 1 1 2 4 8 3.77
RE2IRN 2 2 1 0 1 6 2.83
GREIE 0 0 0 2 4 6 2.83
UATUYN 0 0 0 0 1 1 0.47
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1,000, number along tree branches are > 50% bootstrap supporting-value)
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U 212 fegn Auhidafivatadiainnisfinyives Denduangboripant et al. (2005) luguuuuy
phylogenetic tree #1835 neighbor-joining (NJ) wuindelaSaiwgruiiviesnay TH1 wag TH2 (FUN
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— Rb97/59 Samut Prakan (Bang Bo) \
Rb132/59 Rayong (Nikhom Phatthana)

Rb125/59 Chachoengsao (Mueang)

Rb92/59 Chon Buri (Phan Thong)

Rb68/59 Samut Prakan (Bang Sao Thong)

Rb49/59 Chachoengsao (Bang Pakong)

Rb44/59 Chachoengsao (Mueang)

Rb550/58 Chon Buri (Phanat Nikhom)

Rb385/58 Chon Buri (Phan Thong )

Rb345/58 Chon Buri (Bo Thong ) Su bgroup 1
Rb334/58 Chachoengsao (Bang Khla)

Rb271/57 Chachoengsao (Bang Nam Priao)

Rb103/58 Chachoengsao (Ban Pho)

Rb40/55 Chanthaburi (Mueang)

Rb133/59 Samut Prakan (Bang Phli)

—— Rb368/58 Samut Prakan (Bang Sao Thong)

—— Rb323/57 Chachoengsao (Mueang)

Rb61/57 Prachin Buri (Ban Sang)

Rb100/57 Prachin Buri (Mueang)

Rb112/59 Nakhon Nayok (Ongkharak)
Rb546/58 Samut Prakan (Bang Bo)

Rb635/58 Prachin Buri (Na mueng)
Rb131/59 Prachin Buri (Mueang)

Rb301/58 Prachin Buri (Prachantakham)
Rb39/54 Chachoengsao (Khlong Khuean)
Rb42/54 Chachoengsao (Phanom Sarakham)
Rb33/55 Chon Buri (Phanat Nikhom )
Rb66/57 Prachin Buri (Si Maha Phot)

Rb186/57 Chachoengsao (Mueang)

Rb249/57 Prachin Buri (Ban Sang) > SUbgrOUp 2
Rb274/57 Chachoengsao (Ban Pho)
55 | Rb52/58 Prachin Buri (Mueang) TH2
Rb70/58 Chachoengsao (Bang Khla)
Rb547/58 Chachoengsao (Ratchasan)
Rb56/59 Chachoengsao (Ratchasan)

—— Rb276/57 Chachoengsao (Mueang)
—— Rb20/56 Prachin Buri (Ban Sang)
'—— Rb24/58 Chachoengsao (Ratchasan)
Rb326/57 Sa Kaeo (Khlong Hat)
Rb257/58 Chanthaburi (Soi Dao)
Rb646/58 Sa Kaeo (Khlong Hat)
Rb324/57 Chanthaburi (Pong Nam Ron)
Rb24/56 Chanthaburi (Pong Nam Ron)
Rb78/58 Sa Kaeo (Ta Phraya)

EU086209 Vietnam

N\

Subgroup 3

Rb750/58 Samut Prakan (Phra Samut Chedi)
| Rb65/59 Samut Prakan (Phra Pradaeng)

Rb20/55 Samut Prakan (Phra Samut Chedi)
EU086172 Cambodia

h Rb204/57 Chon Buri (Bang Lamung)
Rb68/58 Chon Buri (Bang Lamung)

Rb645/58 Chon Buri (Ban Bueng)
i‘:bnz/ss Chon Buri (Si Racha)
Rb49/58 Chon Buri (Si Racha)
_{ Rb12/58 Chanthaburi (Kaeng Hang Maeo)

9 |

Subgroup 4

o N\

21 Rb273/58 Chanthaburi (Na Yai Am) > Subgroup 5
Rb35/55 Rayong (Mueang)

Rb11/55 Rayong (Mueang)
Rb156/58 Chon Buri (Mueang)
’— Rb721/58 Chon Buri (Si Racha)
Rb137/59 Chon Buri (Si Racha)
AY849222 TH2 Thailand

EU086195 Laos
EU086166 Myanmar

\

AY849030 TH1 Thailand \

Rb39/58 Chachoengsao (Bang Pakong)

98 Rb574/58 Samut Prakan (Bang Phli)

Rb749/58 Prachin Buri (Mueang)

Rb2/59 Samut Prakan (Mueang)

Rb64/59 Chachoengsao (Bang Pakong)

Rb98/59 Samut Prakan (Bang Phli)

ﬁ' Rb29/54 Chon Buri (Ban Bueng) TH1
Rb42/59 Chon Buri (Phanat Nikhom)

Rb13/58 Chon Buri (Mueang)

Rb7/58 Chon Buri (Si Racha)

66 | RP105/58 Chachoengsao (Bang Pakong)

Rb722/58 Chon Buri (Si Racha) /

9

&
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U7l 2 Neighbor-joining (NJ) tree nucleoprotein (N) genes v¥a3f39819.38 L Tafiwg v
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13799 2 Weladafivatiatn subgroup A9 91WIU 212 fegne Nnunszangly 38 8o

v o R TH1 group TH2 group
UM N9 91
TH1 Subgroup1 Subgroup 2 Subgroup 3  Subgroup 4 Subgroup 5
s dles 0 21 5 0 0 0 26
WARIELN 7 3 0 0 0 0 10
tulnd 0 8 2 0 0 0 10
FvEduY 0 0 7 0 0 0 7
YA 0 1 5 0 0 0 6
WULEITAY 0 0 2 0 0 0 2
hUage? 1 0 0 0 0 0 1
Aeudou 0 0 1 0 0 0 1
Vs 0 5 0 0 0 0 5
a3 A3II 8 0 0 0 0 24 32
wilatlay 7 3 1 0 0 0 11
UNRLYS 0 0 0 0 0 9 9
1Wes 5 0 0 0 0 2 7
WIUNDY 1 3 0 0 0 0 4
Jruds 1 0 0 0 0 1 2
Yanas 0 1 0 0 0 0 1
Usnduys dles 1 1 26 0 0 0 28
T1uas19 0 1 3 0 0 0 4
AUMIING 0 0 2 0 0 0 2
UszdunAL 0 0 1 0 0 0 1
pisulvien 0 0 1 0 0 0 1
aunsusnIg - uana 2 3 0 0 0 0 5
UNUD 0 5 0 0 0 0 5
WIEUTTHAY 0 0 0 0 a 0 4
jSeNG RGN 0 3 0 0 0 0 3
Was 1 1 0 0 0 0 2
NITAUNTARAG 0 0 0 0 2 0 2
N3 Ttathdeu 0 0 0 4 0 0 4
Was 0 1 0 0 0 0 1
GREIN) 0 0 0 1 0 0 1
U 0 0 0 0 0 1 1
(VR RYZaKTIR T 0 0 0 0 0 1 1
32804 wWes 0 0 0 0 0 5 5
DEONTY 0 1 0 0 0 0 1
AITUAD ARDIA 0 0 0 3 0 0 3
ATNTZEN 0 0 0 2 0 0 2
oy 0 0 0 1 0 0 1
UATUIYN 03ASNY 0 1 0 0 0 0 1
39U 34 62 56 11 6 43 212
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W.A. 2554 -2558 Tun1s@nwinselliun1sAney1ve9 Denduangboripant et al. (2005) @uaann
n15An¥1u09 Denduangboripant et al. (2005) W wuNgu TH1 wutamzlunuingunnunuas
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Abstract

Rabies virus is one of the most virulent diseases of human and animals. In Thailand, the dog
is very important vector of rabies transmission. The aim of this study was to use molecular
biological techniques to characterize the presence and movement of rabies virus according
to geographical locations in Eastern Thailand during 2011-2015.  Nucleoprotein gene
sequences data of 212 positive rabies samples were entered into this study. Geographic data
were analyzed using descriptive statistics and Quantum GIS program to describe distribution
of diseases. We then reconstructed a phylogenetic tree to illustrate molecular characteristics
of virus. The tree was inferred by the neighbor-joining tree method. All sequences formed a
monophyletic tree of 2 distinct phylogroups, TH1 and TH2. The phylogenetic analysis
showed that TH1 rabies were highly similar to rabies virus Thailand isolate and TH2 rabies
were closely related to rabies virus isolates from Vietnam and Cambodia. This information
are useful for implementation of rabies prevention and control programs in the Eastern

Thailand and benefit further studies on genetic diversity of rabies virus in Thailand.
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