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Table 1 Foot and Mouth Disease Virus type A field outbreak in Thailand during 2004-2005

Virus name Sample code. Province Region Host Year
species
A/TAI/YSN/2/04 2/04R, Yasothon NE Cattle 2004
ATAI/UDN/4/04 4/04R, Udonthani NE Cattle 2004
ATAI/KLS/6-3/04 6-3/04 Kalasin NE Pig 2004
ATAI/SRN/8/04 8/04R, Surin NE Cattle 2004
ATAIPTL/11/04 11/04 Phattalung S Cattle 2004
ATAI/SRB/14-1/04 14-1/04 Saraburi C Cattle 2004
ATAI/SKL/24/04 28/04 Songkhla S Cattle 2004
AJTAI/SRB/45/04 45/04 Saraburi C Cattle 2004
ATAIROT/A8-2/04 48-2/04R, Roi Et NE Cattle 2004
A/TAI/NKM/66/04 66/04R, Nakhon Sithammarat S Cattle 2004
ATAI/CHM/3507/47 3507/47R, Chiangmai N Cattle 2004
ATAI/SKL/1/05 1/05R B, Songkhla S Cattle 2005
A/TAI/NKR/3-3/05 3-3/05 Nakhonratchasima NE Cattle 2005
ATAI/RAT/4/05 4/05R, Ratchaburi W Cattle 2005
ATAI/YAL/B/05 6/05 Yala S Cattle 2005

NE = North East, S = South, C = Central, N = North, W = West

R = primary lamb kidney cell, B = BHK,, cell

n1sLand@nm RNA

Foatinatalafaaininaeeias 750 ul afim RNA Taanisld reagent kit dnsagl 1oun

Trizol LS reagent (Gibco®, BRL) kazazanamznas RNA maernfidsaannienlsd RNase 30 pl

= ilz ¥ 1 ¥ Y a
(annsuardunaunndetislirasdnan)
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Reverse Transcription (RT)

fudumeunisilasy RNA i cDNA Tnelfianlml reverse transcriptase 3ansdsiiae
Tulfisen 25 pl Useneusaesiaane RNA 10 pl, 10 mM dNTPs 2.5 pl, 5X buffer 5 pl, 0.1 M DTT
2.5 pl, RNasin Inhibitor 0.5 pl, wwlsd M-MLV (200 U/ul, Promega, USA) 1 ul, primer NK61 (20
pmol) 1l 1l universal primer (Knowles and Samuel, 1998) wasiRNTnLraniewlesl RNase
Wsunmsesy 25 pl ludumeuil RNA %gmﬂﬁ'ﬂulﬂu cDNA Tnenaulssd M-MLY Tuieies Thermal
Cycler (Omnigene, Hybaid, UK) Tnasalilsunsad 42 °C ifluaan 60 WiF, 95 °C 1Thinan 5w ay

16 RT product

Polymerase Chain Reaction (PCR)

Dudumaumaiiuninnn cONA Taeldirdesiianunn fanesilie lulfiee 50 i
1lsznausing cDNA %38 RT product 10 pl, 10 mM dNTPs 1.0 pl, 10X buffer 5 pl, 256 mM MgCl, 3
ul, primer 1C-612 (20 pmol) 1 pl, primer NK61 (20 pmol) 1 pl, wauled Tag DNA Polymerase
(Promega, USA) 0.5 pl uasiininflAannewla RNase IsBunnsasy 50 ul WdavaaiuAae
mineral oil 10 pl TudupeuiifhinnsiiiusFunns cONA Ineldionlms Tag DNA Polymerase uagld
primer # Tun19a519818 cDNA 16un primer 1C-612 famnziudelasalzntnuaziindes i
(Knowles and Samuel, 1998) aufiu primer NK61 slum?l@\‘] Thermal Cycler (Omnigene, Hybaid,
UK) Tnesalilsunsufi 94 °C Wunan 4 it 1 38U sindumeu denaturation 71 94 °C 1fhinan 1
wfl, annealing # 55 °C 1flian 1 w1f uay extension # 72 °C iflaan 1.5 w1f Su9u 30

20U WA 72 °C unan 5 W% 8n 1 38y axlé PCR product

N19M5999LATIELUNA PCR product

A3999LATIZIANA PCR product ImeRa agarose gel electrophoresis {me11in PCR product ‘7{
FLN TN BN LenauNATes DNA nszualniin 100 Taas sinu 1.2% agarose gel U
WATLTENI 30 W WFELWEUTIARL DNA 1R351% (100 bp DNA Ladder, Promega, USA) i
paLmeuien antuden DNA Ly gel aeans ethidium bromide i ldesnoeuas

sanilnlaam TagldiA3ad UV Transilluminator
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Nucleotide Sequencing

a

HunsAnemsfesdrfuiuauuans cONA Tagnnsin PCR product #ldunvinliians
Imeld QIAquick PCR purification Kit (QIAGEN®, UK) antuRneandaeans Big-Dye terminator
labeling kit (ABI) fiun13\d primer o 4 primer AR 1C-612, 1C-562, NK72 waz NK61 e lsk
i complete VP1 ﬁ\‘]LL@mﬂum?Nﬁ 2 eLul,ﬂ?:@\ﬁ Thermal Cycler (Omnigene, Hybaid, UK) Tmﬂr;i‘l
Tusunan@t 96 °C flunan 5 wad 1 980, 96 °C Whunan 30 3undt - 50 °C wnan 15 A
60°C 1funan 1 W AU 25 Tau LLﬁqﬁﬂﬁu?zgw%r%ﬂm% Ime/lf Centri-Sep spin columns
(Applied Biosystems) 911 sequencing Ium?i'@ﬁLm’]zﬁm%‘ﬁuqm‘mLmuﬁmiuﬁﬁ (ABI 310 Genetic

Analyzer V. 3.1)

Table 2 The oligonucleotide primer used for RT-PCR and sequencing of foot and mouth

disease virus type A

Primer Primer sequence 5’-3’ Location Product length (bp)
designation

1C-612 TAGCGCCGGCAAAGACTTTGA 1C 813-816

1C-562 TACCAAATTACACACGGGAA 1C 863-866

NK72 GAAGGGCCCAGGGTTGGACTC 2A Universal primer

NK61 GACATGTCCTCCTGCATCTG 2B Universal primer

N159LATIEINA Nucleotide Sequencing

ANUNANTIENAIALLLA A, C, G uaz T UuANe cDNA yassaetrade e aildann
ns¥h sequencing FatieteddiaTziaNsTgnITNLLLS AT WdannnTRAsziNg nucleotide
sequencing Tmﬂﬁﬂﬂm?mﬁ’u%gﬂ GENETYX-WIN version 4 (Software development, Tokyo,

Japan) Tun139n alignment

NITLAAINA Phylogenetic tree

1MN199LA9IEYNG alignment  2eui@alafalnilia Aquauianun 15 faeene wanelugl
phylogenetic tree #nellsunsst MEGA version 3.1 (Kumar et al., 2004) \#a®IAINUANFIY
[ { . o ' o 1 o b =2 d‘ v
AMUIUNGNLBY nucleotide U VP1 gene vaslaFausiazfinating inlimaudanisnlasuutlassinu
Wugnssnaaslaianscualuiasiuasldifuwuonslunisdundunsofasunnianinliiiales

7oUR
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Figure 1 Analysis of Foot and Mouth Disease Virus field outbreak virus type A by PCR. The
FMDV specific band is at 813 bp.
M = 100 bp DNA Ladder marker (Promega, USA).
No.1-15 = PCR product using 1C-612/NK61 primer set giving product band at 813 bp.
No.16 = Negative control (RNase-Free H,0).
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Figure 2 Phylogenetic tree of FMD type A field outbreak in Thailand from 2004-2005 (Underline).

LA/TAI/YASO THON/2-04R2(2004)
|_|— A/TAI/SONGKHLA/28-04(2004)
A

/TAI/PHATTALUNG/11-04(2004)
A/TAI/SURIN/8-04R2(2004)
A/TAI/RO | ET/48-2/04R2(2004
A/TAI/NAKHO NRATCHASIMA/3-3/05(2005)
A/TAI/RATCHABURI/4/05R1(2005)
A/TAI/SONGKHLA/1/05R2B2(2005 A
A/TAI/SARABURI/A5/04(2004)
A/TAI/YALA/6/05(2005)
—— A/TAI/NAKHON SITHAMMARAT/66/04R1(2004)
A/TAI/UDONTHANI/4-04R2(2004)
A/TAI/CHIANGMAI/3507/47R2(2004)
A/TAI/KALASIN/B-3/04(2004)

A/TAI/SARABURI/14-1-04(2004)
ATGAM/51/98(AF390862)

AlTurkey/214/03(AY421732)

AICHI/GS/LX/62(AJ131666)
AICHINM/XZ/64(AJ131664) CHY
AICHI/XJ/KT/58(AJ131665)
AIND/A22/India/17/77(AF204108)
AVIND/86/86(AF390670)
AIRQ/24/64(AJ251474) ME-SA
AVIND/99/87(AF136371)
AISAU/2/86(M38458)
AICAR/A/86(AY254441)
- AICAM/dma/112/01(AY254405)
AICAR/15/2000(AY254413) -
L ACARNI044/66(AY254439) WA-EA
ATURI43/95(AF335014)
I—|—| AKEN/1/T6(AF283432)
AIK/37/84(AF283447)
1 Allrag/24/64(AF536535)
Avlran(AY898962)
[ Niran(Av370770)
AHolHolland-A10(M20715)
AICAR//76(AY254443)
A/Col/76/Cundinamarca-A27(K03341)
AlOstdeutchland(DDR)/1947(M16093)
A/ATG/68(AJ308694)
ANArg/87/Castellanos(AJ306222) E U R O_SA

A/Arg/87/Castellanos-A81(U62263)
AJKEN/37/84(AF023526)
A/IND/93/96(AF390746)
AlFrance/A5/1951(M16079)
A/SPAIN/spain-86(M72587)
AMorocco/MA/1983(M16090)

%

A = Asia, CHY = Cathay, ME-SA = Middle East-South Asia, WA-EA = West Africa-East Africa,
EURO-SA = Europe-South America



Thai-NIAH eJournal : http://www.dld.go.th/niah, V1 N1 (May — August 2006) 52

a5

L]

NN9UUNATA Polymerase Chain Reaction (PCR) WA nucleotide sequencing RIGzIabea
LL@:’Emexﬁé’f]m:mmﬁmmi:ﬁuiuL@qmmiﬁmimﬂflﬂmuﬁﬁLﬂ'mﬁmﬂm fiszunmlutlszng
Ine szudnedl w.A2547-2548  nudnldfinnswdeuulaemeiugnesuuazdnes lungaitaaiu
%wm AB  Asia topotype LAz lHAZRAAARIALNNIATIAILAINZAIN  World  Reference

Laboratory 4184 Pirbright Uszinadans

nmenssNUsznA

TunsAneisll  pemeuAns Wieldng  leswisssn  ganwsanisanitiuguniwded
1 a -dl L4 dw dgj 173 dl a S o o o .
LN TP ‘VIEL‘VIﬁ'D’mL@‘ﬂLW@SLuﬂ’]ﬂ‘?]Lﬂ?ﬂ\‘i"JLﬂﬁ‘ﬁ:ﬁﬂ@’]‘j‘wuﬁ‘ﬂﬁ‘ﬁ‘uLL‘LI‘].I@I?]IW\IIF] LASURURLATY Nick J.
Knowles ae Jean-Francois Valarcher, World Reference Laboratory Wag Pirbright Uszine
o JRPY ) = A o = - ) .
AN V]’Lummﬁjfmmmsl,ummm%uﬂummmLmﬂ::u nucleotide sequencing slugﬂmm
. o A 6 o a dl :% 1 A =

phylogenetic tree LACTDUDUAUUNANITAUL  AUNTH N AN TN TFTUNATUA

ANHUNNIATIAABLNINATU PCR UAT sequencing ARDAAUNIIIILIIINNG JLATIEWAzaTLNG

LANAITAINDY

Beck, E. and Strohmaier, K. 1987. Subtyping of european foot-and-mouth disease virus strains
by nucleotide sequencing determination. J. Virol. 61:1621-1629.

Jackson, T., King, A.M.Q., Stuart, D.I. and Fry, E. 2003. Structure and receptor binding. Virus
Res. 91:33-46.

Knowles, N.J. and Samuel, A.R. 1994. Polymerase chain reaction amplification and cycle
sequencing of the 1D (VP1) gene of foot and mouth disease viruses. In: Report of the
Session of the Research Group of the Standing Technical Committee of the European
Commission for the Control of Foot and Mouth Disease. Vienna, Austria. 19-22 September.
p. 45-53.

Knowles, N.J. and Samuel, A.R. 1998. RT-PCR and sequencing protocols of standards for the
molecular epidemiology of exotic virus diseases of animal. Pirbright: Institute for Animal
Health. p. 5-8.

Knowles, N.J., Samuel, A.R., Davies, P.R., Midgley, R.J. and Valarcher, J-F. 2005. Pandemic



Thai-NIAH eJournal : http://www.dld.go.th/niah, V1 N1 (May — August 2006) 53

strain of foot-and-mouth disease virus serotype O. Emerg. Infect. Dis. 11: 1887-1893.

Kumar, S., Tamura, K. and Nei, M. 2004. MEGAS3: Integrated software for molecular evolutionary
genetics analysis and sequence alignment. Brief Bioinform. 5:150-163.

Linchongsubongkoch, W., Janukit, T., Romlumdoan, S. and Phusirimongkol, A. 2000. The use of
molecular biology techniques for the diagnosis and epidemiological study of foot and
mouth disease virus in Thailand. Proceedings of a final Research Co-ordination meeting.
IAEA TECDOC-1150:105-118.

Linchongsubongkoch, W. 2003. Recent characteristic of FMD virus in Thailand. Proceeding in
the 11" international symposium of the world association of veterinary laboratory
diagnosticians and OIE seminar on biotechnology. November 9-13. p.9-15.

Mason, P.W., Rieder, E. and Baxt, B. 1994. RGD sequence of foot-and-mouth disease virus is
essential for infecting cells via the natural receptor but can be by passed by an antibody-
dependent enhancement pathway. Proc. Natl. Acad. Sci. 91:1932-1936.

McKenna, T.S., Lubroth, J., Rieder, E., Baxt, B. and Mason, P.W. 1995. Receptor-binding site-
deleted foot-and-mouth disease (FMD) virus protects cattle from FMD. J. Virol. 69:5787-
5790.

Roeder, P.L. and LeBlanc Smith, P.M. 1987. Detection and typing of foot and mouth disease
virus by enzyme linked immunosorbent assay : a sensitive, rapid and reliable technique for
primary diagnosis. Res. Vet. Sci. 43: 225-232.

Thomson, G.R. 1994. Foot-and-mouth disease. In: Infectious disease of livestock with special
reference to southern Africa. 2™ ed edited by Coetzer, J.AW., Thomson, G.R., Tustin, R.C.
and Kriek, N.P.J. Oxford University Press. Cape Town. p. 825-852.

Thongtha, P., Inoue, T., Janukit, T., Nuansrichay, B., Knowles, N.J., Kamolsiripichaiporn, S. and
Linchongsubongkoch, W. 2003. Molecular epidemiology analysis of recent Thai isolates of
foot and mouth disease virus type O (2001-2002). Proceeding in the 11" international
symposium of the world association of veterinary laboratory diagnosticians and OIE
seminar on biotechnology. November 9-13. p.68-69.

Weddel, G.N., Yasura, D.G., Dowbenko, D.J., Hoatlin, M.E., Grubman, M.J., Moore, D.M. and
Kleid, D.G. 1985. Sequence variation in the gene for immunogenic capsid protein VP1 of

foot and mouth disease virus type A. Proc Natl Acad. Sci USA. 82:2618-2622.



Thai-NIAH eJournal : http://www.dld.go.th/niah, V1 N1 (May — August 2006) 54

Molecular Epidemiology Analysis of Foot and Mouth Disease

Virus Type A Field Outbreaks in Thailand During 2004-2005

Panithan Thongtha* and Wilai Linchongsubongkoch

Regional Reference Laboratory for FMD in South East Asia, Pakchong, Nakhon Ratchasima 30130, Thailand
*Corresponding author Tel. 044-279112; Email-address: ekkpasang3dld@hotmail.com

ABTRACT

The Polymerase chain reaction (PCR) and nucleotide sequencing technique have been
used to study on molecular epidemiological analysis of type A foot and mouth disease viruses
(FMDV) causing outbreak in Thailand during 2004-2005. Totally fifteen virus isolates were
amplified the cDNA by PCR technique using specific primer 1C-612/NK61. The 813 bp PCR
products band which specific to FMDV were shown clearly when compared to DNA standard
(100 bp Ladder). The PCR products were sequenced at VP1 genomic region in order to study
on molecular epidemiological analysis. The complete sequence of 636 bp VP1 genome from
each virus isolate was compared and analyzed as phylogenetic tree. It was found that all of type
A viruses were belonged to the Asia topotype. The molecular epidemiological information in this
study is useful for tracing back to the original virus causing outbreak in the field and can be used

to support the seed virus selection to enhance the efficacy of vaccine production.
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