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� The laboratory in Pakchong, Thailand (RRL)  
has designated as  an  OIE  Reference 
Laboratory for  FMD,  designated by World 
Organisation for Animal Health (OIE) since May 
2009

� The laboratory  serve as reference laboratory in 
SEA region  and national laboratory for  
FMD  diagnosis within the country  
(total 8 Veterinary Diagnostic Center )

Introduction  Introduction  
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FMD Diagnostic Chart

- LP ELISA Test

- NSPs test   

Antigen detection Antibody detection

- ELISA typing

- Virus isolation

* Pri. lamb kidney cell

* BHK 21 Cell line

- RT- PCR  

*  Antigenic variation  

(Vaccine matching )  

* Genomic variation 

(Sequencing ,Phylogenetic tree)

Strain characterisation



FMD serotypes in Southeast Asia 

(data from Dr. Ronello  Abila, OIE -SRR)  

CountryCountryCountryCountry 2004200420042004 2005200520052005 2006200620062006 2007200720072007 2008200820082008 2009200920092009 2010201020102010 2011201120112011

BruneiBruneiBruneiBrunei

Indonesia Indonesia Indonesia Indonesia 

SingaporeSingaporeSingaporeSingapore

NO OUTBREAKNO OUTBREAKNO OUTBREAKNO OUTBREAK

CambodiaCambodiaCambodiaCambodia O O O, , , , A O, , , , A O, , , , A ???????????? OOOO OOOO

Lao PDRLao PDRLao PDRLao PDR O O A O, A O O O OOOO

MalaysiaMalaysiaMalaysiaMalaysia O, A O, A O O, A O O, A O, A O ,O ,O ,O ,AAAA

MyanmarMyanmarMyanmarMyanmar

O O, Asia 1Asia 1Asia 1Asia 1 O O O O O, A

OOOO

PhilippinesPhilippinesPhilippinesPhilippines O O O NO OUTBREAKNO OUTBREAKNO OUTBREAKNO OUTBREAK

ThailandThailandThailandThailand O, A O, A O, A O, A O, A O, A O, A OOOO, , , , A

Viet NamViet NamViet NamViet Nam

O O, A
Asia 1Asia 1Asia 1Asia 1 O, A

OOOO, A
Asia 1Asia 1Asia 1Asia 1

OOOO OOOO, A OOOO OOOO



Figure 1  .  No. of sample submission to RRL during 2007-2011 

by country



Figure 2. Sample submission to RRL from SEA country during 
the pass 5 years 



Year Country No. of  

sample
Type identification by ELISA typing RT-PCR

O A Asia1 NVD Positive Negative

2010 Thailand
Cambodia
Myanmar
Vietnam

48
20
3

27

23
12
-

26

4
-
2
1

-
-
-
-

21
8
-
-

ND
ND
ND

27 -

2011 Cambodia
Loa PDR
Sri Lanka
Thailand

31
20
4
78

16
16
2
16

-
-
-

44

-
-
-
-

15
4
2

18

22 
17
4

68

9
3
0
10

Table 1. Sample submission to RRL for FMD serotype identification  

focus on 2010-2011     



2011 FMD outbreaks in SE Asia

Serotye O Serotye A Untype

(Source: data from Dr. Ronello  Abila, OIE -SRR) 



Cattle movement pattern

(Source: data from Dr. Ronello  Abila, OIE -SRR) 



11

SS

Molecular epidemiology FMDV causing 
outbreak in SEA region during 2005-2011 



Phylogenetic tree of FMDV type O field outbreaks in 

South East Asia  2005 (Underline)

SEA = South East Asia, ME-SA  = Middle East-South Asia

*RRL = Regional Reference Laboratory for FMD  in South East Asia

Others sample code = Submitted to the GenBank databases 

(http://www.ncbi.nlm.nih.gov/)
Source: Panithan Thongtha, Rattanee Thongtha, RRL Up date 25/02/09

O/HKN/12/2004
O/HKN/2/2003

O/HKN/1/2002
O/HKN/4/2001
O/HKN/1/94 (AJ303495)

O/VIT/13/2002 (DQ165025)
O/VIT/2/99

O/PHI/13/95
O/TAW/81/97

O/TAW/83/97
O/VIT/2/2005(*RRL)

O/VIT/1/2005(*RRL)
O/VIT/7/2005(*RRL)

O/PHI/2/2004 (DQ164956)
O/PHI/5/2000 (DQ164947)

O/PHI/5/99
O/VIT/2/2004 (DQ165033)
O/VIT/3/2004 (DQ165034)

O/TAI/64-1/2005(*RRL)
O/TAI/64-2/2005 (*RRL)
O/TAI/54-1/2005B1(*RRL)

O/TAI/53-2/2005(*RRL)
O/TAI/54-2/2005 (*RRL)

OPN/TAI/reference strain (*RRL)
O/LAO/2/2000
O/CAM/4/2000

O/SKR/1/2000
O/SYR/1/2002

O/VIT/3/2005(*RRL)
O/MAY/6/2003

O/LAO/30/2003
O/VIT/5/2005(*RRL)
O/VIT/8/2005(*RRL)

O/CAM/11/94 (AJ294906)
O/CAM/12/94 (AJ294907)

O/TAI/189/87reference strain (*RRL
O/LAO/4/2001

O/TAI/21/2005(*RRL)
O/TAI/14/2005(*RRL)

O/TAI/15/2005(*RRL)
O/VIT/4/2005(*RRL)

O/VIT/10/2005(*RRL)
O/MYA/7/98 (DQ164925)

O/MYA/4/2005 (*RRL)
O/VIT/6/2005(*RRL)

O/VIT/9/2005(*RRL)

0.02 %

Cathay

SEA

ME-SA

Hkn94strain

Cam94strain

Mya98strain

PanAsia strain

Sample Date of collection Place

Myanmar 4/2005 15/08/2005       Bago,  

Vietnam  1/2005-10/005 all samples received 

on date  23/01/05  

*pig, cattle, buffalo

No history

TAI14/2005 -15/2005

TAI 21/2005

TAI53-2/2005-54-1/2005

TAI64/2005

28/03/05, 22/06/05,©

22/06/2005

9/11/05,10/11/05 (P)

19/11/2005

Songkla

Kalasin

Nakornpanom

Ratchaburi



Phylogenetic tree of FMDV type O field outbreaks in South East Asia  2006 (Underline)

SEA = South East Asia, ME-SA  = Middle East-South Asia

*RRL = Regional Reference Laboratory for FMD in  South East Asia

Others sample code = Submitted to the GenBank databases 

(http://www.ncbi.nlm.nih.gov/)
Source: Panithan Thongtha, Rattanee Thongtha, RRL Up date 25/02/09

O/HKN/4/2001
O/HKN/1/2002

O/HKN/2/2003
O/HKN/12/2004
O/HKN/1/94 (AJ303495)

O/VIT/2/99
O/VIT/13/2002 (DQ165025)
O/VIT/3/2004 (DQ165034)

O/VIT/2/2004 (DQ165033)
O/PHI/13/95

O/TAW/83/97
O/TAW/81/97

O/PHI/2/2004 (DQ164956)
O/PHI/5/99
O/PHI/5/2000 (DQ164947)

O/VIT21/2006(*RRL)
OPN/TAI/reference strain (*RRL)

O/LAO/8/2006(*RRL)
O/LAO/4/2006(*RRL)
O/LAO/30/2003

O/LAO/6/2006(*RRL)
O/CAM/15/2006(*RRL)

O/CAM/11/2006(*RRL)
O/SYR/1/2002

O/SKR/1/2000
O/CAM/4/2000
O/LAO/2/2000

O/MYA/3/2006 (*RRL)
O/MAY/6/2003

O/CAM/12/94 (AJ294907)
O/CAM/11/94 (AJ294906)

O/TAI/189/87reference strain (*RRL)
O/TAI/25/2006 (*RRL)

O/TAI/4/2006R1B1 (*RRL)
O/TAI/70/2006 (*RRL)

O/MYA/1/2006 (*RRL)
O/MYA/7/98 (DQ164925)

O/MYA/4/2006 (*RRL)
O/LAO/4/2001

O/VIT/16/2006(*RRL)
O/VIT/18/2006(*RRL)

O/VIT/20/2006(*RRL)
O/MYA/2/2006 (*RRL)

O/VIT/19/2006(*RRL)

0.02 %

Cathay

SEA

ME-

SA

Hkn94strain

Cam94strain

Mya98strain

PanAsia 

strain

Sample Date of collection Place

1. MYA  1/2006

2. MYA 2/2006

3. MYA 3/2006

4. MYA 4/2006 

18/05/06 ( C) 

25/10/2006 (P)

9/12/2006

25/10/2006 (P) 

Ayeyarwaddy district

Bago district

Rakhine district

Bago,

5. LAO 4/2006

6. LAO 6/2006

7. LAO 8/2006

7/08/03, 

23/05/03,      

18/03/04 ,

Sikhonttabong district

Borkeo province

Chomphet district

9.  CAM 11/2006

10. CAM 16/2006 

20/07/06, ( C)

28/07/06(P)      

Srang district

Srang diatrict

11.VIT 16/2006, 12. VIT 18/2006

13. VIT 19/2009, 14. VIT 20/2009

15.  VIT 21/2006  

No  history Tuyen Qaung , Thai Nguyen, 

Hai Duong, Tuyen Quang

Hai Phong

16. TAI 4/2006

17.  TAI 25/2006

18  TAI 70/2006

11/01/06 

22/02/06 

27/07/06

La-ngoo dist, Satool

Sating pra, Songkla

Maung, Chiangmai



Phylogenetic tree of FMDV type O field outbreaks in South East Asia  2007 (Underline)

SEA = South East Asia, ME-SA  = Middle East-South Asia

*RRL = Regional Reference Laboratory for FMD in South East Asia

Others sample code = Submitted to the GenBank databases 

(http://www.ncbi.nlm.nih.gov/)
Source: Panithan Thongtha, Rattanee Thongtha, RRL Up date 25/02/09

O/HKN/4/2001
O/HKN/1/2002

O/HKN/2/2003
O/HKN/12/2004

O/HKN/1/94 (AJ303495)
O/VIT/2/99

O/VIT/13/2002 (DQ165025)
O/PHI/13/95

O/TAW/83/97
O/TAW/81/97

O/VIT/3/2004 (DQ165034)
O/VIT/2/2004 (DQ165033)

O/PHI/2/2004 (DQ164956)
O/PHI/5/99

O/PHI/5/2000 (DQ164947)
OPN/TAI/reference strain (*RRL)

O/CAM/4/2000
O/LAO/2/2000

O/SKR/1/2000
O/SYR/1/2002

O/LAO/30/2003
O/MAY/6/2003

O/CAM/12/94 (AJ294907)
O/CAM/11/94 (AJ294906)

O/TAI/189/87reference strain (*RRL)
O/LAO/26/2007R1 (*RRL)
O/LAO/25/2007R1 (*RRL)

O/LAO/23/2007 (*RRL)
O/LAO/21/2007R1 (*RRL)

O/LAO/24/2007 (*RRL)
O/LAO/22/2007R1 (*RRL)
O/TAI/9-1/2007 (*RRL)

O/TAI/9-2/2007R1 (*RRL)
O/TAI/10/2007 (*RRL)

O/TAI/16/2007 (*RRL)
O/MYA/7/98 (DQ164925)

O/LAO/4/2001
O/TAI/25/2007 (*RRL)

O/LAO/20/2007 (*RRL)
O/LAO/19/2007 (*RRL)
O/LAO/18/2007 (*RRL)
O/TAI/17-2/2007 (*RRL)
O/TAI/22/2007 (*RRL)
O/TAI/18/2007 (*RRL)
O/TAI/12-2/2007 (*RRL)
O/TAI/33/2007 (*RRL)

O/TAI/34-2/2007 (*RRL)
O/MYA/2/2007 (*RRL)

0.02 %

Cathay

SEA

ME-

SA

Hkn94strain

Mya98strain

PanAsia strain

Sample Date of outbreak Place

1. LAO  18/2007,  2. LAO 19/2007,

3. LAO 20/2007

4. LAO 21/2007,  5.  LAO 22/2007

6. LAO 23/2007,  7. LAO 24/2007

8. LAO 24/2007,   9. LAO 25/2007

27/07/07,       

27/07/07,     

13/12/07  

19/12/2007

19/12/2007

Kenethao

Kenethao

Vientine capital city

Vientine capital city

Vientine capital city

10.TAI 9/2007,        11. TAI 10/2007

12. TAI 16/2007 ,   13. TAI 17/2007

14. TAI 18/2007,     15. TAI 22/2007

16. TAI 25/2007 ,    17. TAI 33/2007

13/09/2007,  18/10/2007

24/10/2007, 19/10/2007

18/10/2007, 15/11/2007,

20/11/2007, 29/11/2007

Khonkaen, Udornthani

Pattalung, Udornthani

Udornthani, Songkla

Suratthani,  Lumpoon  



Phylogenetic tree of FMDV type O field outbreaks in South East Asia  2008 (Underline)

SEA = South East Asia, ME-SA  = Middle East-South Asia

*RRL = Regional Reference Laboratory for FMD in South East 

Asia

Others sample code = Submitted to the GenBank databases 

(http://www.ncbi.nlm.nih.gov/)
Source: Panithan Thongtha, Rattanee Thongtha, RRL Up date 25/02/09

O/HKN/4/2001
O/HKN/1/2002

O/HKN/2/2003
O/HKN/12/2004
O/HKN/1/94 (AJ303495)

O/VIT/2/99
O/VIT/13/2002 (DQ165025)

O/PHI/13/95
O/TAW/83/97

O/TAW/81/97
O/VIT/3/2004 (DQ165034)

O/VIT/2/2004 (DQ165033)
O/PHI/2/2004 (DQ164956)
O/PHI/5/99

O/PHI/5/2000 (DQ164947)
OPN/TAI/reference strain (*RRL)
O/CAM/4/2000
O/LAO/2/2000

O/SKR/1/2000
O/SYR/1/2002

O/MAY/6/2003
O/LAO/30/2003

O/CAM/12/94 (AJ294907)
O/CAM/11/94 (AJ294906)

O/TAI/189/87reference strain (*RRL)
O/MYA/7/98 (DQ164925)

O/LAO/4/2001
O/TAI/7/2008 (*RRL)

O/TAI/5/2008 (*RRL)
O/TAI/45-2/2008 (*RRL)

O/TAI/60/2008 (*RRL)
O/TAI/55/2008 (*RRL)

O/TAI/44/2008 (*RRL)
O/TAI/75/2008 (*RRL)

O/TAI/66/2008 (*RRL)
O/TAI/43/2008 (*RRL)
O/MYA/1/2008 (*RRL)

O/TAI/40/2008 (*RRL)
O/TAI/42/2008 (*RRL)
O/TAI/41/2008 (*RRL)

0.02 %

Cathay

SEA

ME-SA

Hkn94strain

Cam94strain

Mya98strain

PanAsia strain

Sample Date of outbreak Place

1.  MYA 1/2008 16/06/2008 Kayin, Kawkarie district

2. TAI 5/2008,        3. TAI 7/2008

3. TAI 40/2008,      5. TAI 41/2008

6 .TAI 42/2008,      7. TAI 44/2008

8.TAI45/2008,       9. TAI 55/2008

10. TAI 75/2008

27/12/2007, 8/01/2008 

24/07/2008, 30/07/2008  

30/07/2008, 13/08/2008

16/08/2008, 4/09/2008 

12/12/2008

Udornthani,  Songkla 

Kalasin,  Srisaked

Srisaked,  Pattalung

Kalsin, Pattani 

Lumpang



Phylogenetic tree of FMDV type O field outbreaks in 

Vietnam  2008

O/CAM/11/94 (AJ294906)
O/CAM/12/94 (AJ294907)

O/VIT/5/2005(*RRL)
O/VIT/8/2005(*RRL)

O/LAO/30/2003
O/LAO8/2006(*RRL)

O/LAO4/2006(*RRL)
O/LAO6/2006(*RRL)

O/CAM11/2006(*RRL)
O/CAM15/2006(*RRL)

O/MAY/6/2003
O/MYA/3/2006 (*RRL)

O/SYR/1/2002
O/VIT/3/2005(*RRL)

O/SKR/1/2000
O/LAO/2/2000
O/CAM/4/2000

O/VIT/2/2008 (*RRL)
O/VIT/3/2008 (*RRL)

O/VIT21/2006(*RRL)
O/VIT/2/2005(*RRL)
O/VIT/1/2005(*RRL)
O/VIT/7/2005(*RRL)

O/PHI/5/2000 (DQ164947)
O/PHI/5/99

O/PHI/2/2004 (DQ164956)
O/TAI/53-2/2005(*RRL)

O/TAI/54-2/2005 (*RRL)
O/TAI/54-1/2005B1(*RRL)
O/TAI/64-2/2005 (*RRL)

O/TAI/64-1/2005(*RRL)
O/VIT/3/2004 (DQ165034)

O/VIT/2/2004 (DQ165033)
O/TAW/81/97

O/TAW/83/97
O/PHI/13/95

O/VIT/13/2002 (DQ165025)
O/VIT/2/99

O/HKN/1/94 (AJ303495)
O/HKN/12/2004
O/HKN/2/2003

O/HKN/1/2002
O/HKN/4/2001

0.02 %

Cathay

SEA

ME-SA

Hkn94strain

PanAsia 

strain

Cam94 strain

Mya98 strain

SEA = South East Asia, ME-SA  = Middle East-South Asia

*RRL = Regional Reference Laboratory for FMD in  South East Asia

Others sample code = Submitted to the GenBank databases 

(http://www.ncbi.nlm.nih.gov/)

Sample Date of outbreak Place

1 . VIT 2/2008 ---- Ho Chi Minh

2. VIT 3/2008 ----- Ho Chi Minh



SEA = South East Asia, ME-SA  = Middle East-South Asia

*RRL = Regional Reference Laboratory for FMD  in  South East Asia

Others sample code = Submitted to the GenBank databases 

(http://www.ncbi.nlm.nih.gov/)

Hkn94strain

O/HKN/4/2001
O/HKN/1/2002
O/HKN/2/2003

O/HKN/12/2004
O/HKN/1/94 (AJ303495)

O/VIT/2/99
O/VIT/13/2002 (DQ165025)

O/PHI/13/95
O/TAW/83/97

O/TAW/81/97
O/VIT/3/2004 (DQ165034)

O/VIT/2/2004 (DQ165033)
O/PHI/2/2004 (DQ164956)

O/PHI/5/99
O/PHI/5/2000 (DQ164947)

OPN/TAI/reference strain (*RRL)
O/CAM/4/2000
O/LAO/2/2000

O/SKR/1/2000
O/SYR/1/2002
O/LAO/30/2003

O/MAY/6/2003
O/CAM/12/94 (AJ294907)

O/CAM/11/94 (AJ294906)
O/TAI/189/87reference strain (*RRL)

O/MYA/3/2009 (*RRL)
O/MYA/2/2009 (*RRL)

O/MYA/7/98 (DQ164925)
O/LAO/4/2001
O/MYA/1/2009 (*RRL)

O/TAI/P25/2009R1 (*RRL)
O/TAI/P6/2009R1 (*RRL)

O/TAI/14/2009 (*RRL)
O/TAI/15-2/2009 (*RRL)

O/TAI/9-7/2009 (*RRL)
O/TAI/8-1/2009 (*RRL)

O/TAI/4/2009 (*RRL)
O/TAI/27-2/2009 (*RRL)

O/TAI/11/2009 (*RRL)

0.02 %

Source: Panithan Thongtha, Rattanee Thongtha, RRL Up date 14/08/09

Cathay

SEA

ME-

SA Cam94strain

Mya98strain

PanAsia strain

Phylogenetic tree of FMDV type O in 2009    

Sample Date of outbreak Place

1. MYA 1/2009

2. MYA 2/2009

3. MYA 3/2009

--- Yagon, Kawmu township

Magway ,  Magway township

Rakine, Kyaukphyu district

4. TAI  8/2009,       5. TAI 9/2009

6. TAI 11/2009,      7. TAI 14/2009

8. TAI 15/2009,      

9. TAI   P25 /2009   10. TAI  P26/2009

11. TAI 27/2009

16/01/2009, 16/01/2009  

19/01/2009, 23/01/2009

23/01/2009

19/05/2009, 

23/02/2009

Lumpoon, Lumpoon

Songkla, Nakornpathom 

Chianh mai

Yasothon, Yasothon

Lumpoon



Phylogenetic tree of FMDV type O 

outbreak in South East Asia 2010- 2011

O/IND/1/62 (DQ164890)
O/IND/R2/75 (AF204276)

O/SRL/1/2011 (*RRL)
O/SRL/2/97 (AJ303531)

O/TAI/T1/2011 (*RRL)
O/TAI/T2/2011 (*RRL)

O/IND/53/79 (AF292107)
O/VIT/5/2005(*RRL)

O/CAM/1/2004 (*RRL)
O/VIT/8/2005(*RRL)

O/CAM11/2006(*RRL)
O/CAM15/2006(*RRL)

O/LAO/30/2003
O/LAO8/2006(*RRL)

O/LAO4/2006(*RRL)
O/MAY/6/2003

O/MYA/3/2006 (*RRL)
O/LAO6/2006(*RRL)

O/SYR/1/2002
O/VIT/3/2005(*RRL)

O/SKR/1/2000
O/LAO/2/2000
O/CAM/4/2000

O6/UK/1/24 (AY593829)
O/PHI/2/2004 (DQ164956)

O/VIT/2/2008 (*RRL)
O/VIT/3/2008 (*RRL)

O/VIT/2/2005(*RRL)
O/VIT21/2006(*RRL)

O/VIT/1/2005(*RRL)
O/VIT/7/2005(*RRL)

O/TAI/54-1/2005B1(*RRL)
O/TAI/54-2/2005 (*RRL)
O/TAI/53-2/2005(*RRL)
O/TAI/64-2/2005 (*RRL)

O/TAI/64-1/2005(*RRL)
O/VIT/2/2004 (DQ165033)

O/VIT/3/2004 (DQ165034)
O/PHI/5/2000 (DQ164947)

O/PHI/5/99
O/TAW/81/97

O/TAW/83/97
O/PHI/13/95

O/VIT/13/2002 (DQ165025)
O/VIT/2/99

O/HKN/1/94 (AJ303495)
O/HKN/12/2004
O/HKN/2/2003

O/HKN/1/2002
O/HKN/4/2001

0.02

SEA

Cathay

ME-SA

ME-SA = Middle East-South Asia, 

EURO-SA = Europe-South America

Vietnam

Type O  2010

EURO-SA

PanAsia : 
Sri Lanka   
and  Thai



O/TAI/39/2009 (*RRL)
O/LAO/5/2010 (*RRL)

O/TAI/56/2009 (*RRL)
O/VIT/2/2010 (*RRL)

O/TAI/50/2009 (*RRL)
O/TAI/51/2009 (*RRL)
O/TAI/42/2009 (*RRL)
O/LAO/2/2010 (*RRL)
O/TAI/36/2009 (*RRL)
O/TAI/38/2009 (*RRL)
O/TAI/35-1/2009 (*RRL)

O/LAO/5/2009 (*RRL)
O/TAI/11/2009 (*RRL)

O/TAI/66/2008 (*RRL)
O/TAI/27-2/2009 (*RRL)
O/TAI/4/2009 (*RRL)

O/TAI/43/2008 (*RRL)
O/TAI/40/2008 (*RRL)

O/TAI/41/2008 (*RRL)
O/TAI/42/2008 (*RRL)

O/MYA/1/2008 (*RRL)
O/TAI/24/2007 (*RRL)
O/TAI/25/2007 (*RRL)

O/TAI/72/2011 (*RRL)O/MYA/1/2009 (*RRL)
O/TAI/18/2007 (*RRL)
O/LAO/20/2007 (*RRL)
O/TAI/17-2/2007 (*RRL)

O/TAI/34-2/2007 (*RRL)
O/TAI/12-2/2007 (*RRL)

O/TAI/7/2008 (*RRL)
O/LAO/19/2007 (*RRL)
O/TAI/33/2007 (*RRL)
O/TAI/22/2007 (*RRL)
O/LAO/18/2007 (*RRL)

O/MYA/2/2007 (*RRL)
O/MYA/2/2008 (*RRL)

O/TAI/75/2008 (*RRL)
O/TAI/8-1/2009 (*RRL)
O/TAI/15-2/2009 (*RRL)

O/TAI/9-7/2009 (*RRL)
O/TAI/44/2008 (*RRL)

O/TAI/55/2008 (*RRL)
O/TAI/45-2/2008 (*RRL)

O/TAI/60/2008 (*RRL)
O/TAI/14/2009 (*RRL)

O/TAI/P6/2009 (*RRL)
O/TAI/P25/2009 (*RRL)

O/TAI/43/2009 (*RRL)
O/TAI/9-2/2010 (*RRL)

O/TAI/62/2009 (*RRL)
O/TAI/53-2/2009 (*RRL)
O/TAI/64/2009 (*RRL)
O/TAI/53-1/2009 (*RRL)
O/TAI/1-2/2010 (*RRL)
O/TAI/1/2011 (*RRL)
O/TAI/7-1/2011 (*RRL)

O/VIT/9/2010 (*RRL)
O/VIT/11/2010 (*RRL)
O/VIT/3/2010 (*RRL)
O/VIT/10/2010 (*RRL)
O/VIT/13/2010 (*RRL)

O/TAI/21/2005(*RRL)
O/MYA/5/2004(*RRL)

O/MYA/4/2006 (*RRL)
O/LAO/4/2001
O/VIT18/2006(*RRL)
O/VIT16/2006(*RRL)

O/VIT20/2006(*RRL)
O/VIT19/2006(*RRL)

O/MYA/2/2006 (*RRL)
O/TAI/14/2005(*RRL)
O/TAI/15/2005(*RRL)

O/MYA/4/2005 (*RRL)
O/MYA/1/2004(*RRL)
O/MYA/2/2004(*RRL)

O/VIT/6/2005(*RRL)
O/VIT/9/2005(*RRL)

O/TAI/36/2004(*RRL)
O/VIT/4/2005(*RRL)

O/VIT/10/2005(*RRL)
O/MYA/2/2009 (*RRL)

O/MYA/3/2009 (*RRL)
O/VIT/8/2010 (*RRL)

O/TAI/4/2010 (*RRL)
O/TAI/5/2010 (*RRL)
O/TAI/55-1/2009 (*RRL)
O/TAI/55-2/2009 (*RRL)
O/TAI/55-3/2009 (*RRL)

O/MYA/3/2004(*RRL)
O/MYA/4/2004(*RRL)

O/MYA/7/98 (DQ164925)
O/TAI/37-1/2004(*RRL)

O/MYA/1/2006 (*RRL)
O/TAI/16/2007 (*RRL)

O/TAI/4/2006R1B1 (*RRL)
O/TAI/70/2006 (*RRL)
O/TAI/25/2006 (*RRL)

O/TAI/9-1/2007 (*RRL)
O/TAI/10/2007 (*RRL)
O/TAI/9-2/2007R1 (*RRL)
O/LAO/22/2007R1 (*RRL)
O/LAO/24/2007 (*RRL)

O/LAO/23/2007 (*RRL)
O/LAO/1/2008 (*RRL)
O/LAO/21/2007R1 (*RRL)
O/LAO/25/2007R1 (*RRL)
O/LAO/3/2008 (*RRL)
O/LAO/26/2007R1 (*RRL)

O/LAO/5/2008 (*RRL)
O/LAO/2/2008 (*RRL)
O/LAO/4/2008 (*RRL)

O/TAI/189/87reference strain (*RRL)
O/CAM/11/94 (AJ294906)

O/CAM/12/94 (AJ294907)

O6/UK/1/24 (AY593829)

0.02

SEA

Cathay

ME-SA

ME-SA = Middle East-South Asia, EURO-

SA = Europe-South America

Vietnam

Type O  2010

EURO-SA

Phylogenetic tree of FMDV type O 

Thailand, Vietnam and LAO PDR 
2010-2011

Thailand

Type O  2010

LAO PDR

Type O  2010

Thailand

Type O  2011



PanAsia

Source: Nick knowles , 
WRL. UK



PanAsia

Source:  Nick Knowles, 
WRL. UK



summary of  FMD Sequencing results    

Country No. sample

testing

Species Topotype

Myanmar   2005 

2006

1

4

Cattle SEA   (Mya 98)

PanAsia 

Vietnam   2005

2006

2

5

Cattle, buffalo, pig SEA (Mya98),  PanAsia , Cathay

SEA, Cathay 

Lao PDR  2006

2007

3

9

PanAsia

SEA (Mya 98)

Cambodia  2006 2 PanAsia

Thailand 2005

2006

2007

6

3

12

Cattle , pig SEA Mya98),   Cathay, Cathay 

SEA (Mya 98)

SEA (Mya 98)

Table 2 . Phylogenetic tree analysis of FMD type O  in 2005-2007



summary of  FMD Sequencing results    

Country No. sample

testing

Species Topotype

Myanmar   2008 

2009

1

3

Cattle SEA   (Mya 98)

Lao PDR   2008

2009

2010

5

1

2

Cattle 

SEA   (Mya 98)  

Vietnam   2009

2010

2010

2

6

Pig

cattle

Cathay

SEA

PanAsia  

Sri  Lanka    2011 1 cattle Pan Asia

Thailand   2008

2009

2010 

2011

15

6

4 

5

Cattle, buff 

cattle

Cattle, Pig

SEA (Mya 98)

SEA  (Mya 98)

SEA

PanAsia and SEA

Table 3.   Phylogenetic tree analysis of FMD type O  in 2008-2011



Country No. of 
sample

Date of  sample 
collection 

Place of outbreak Topotype

Myanmar
1 28/07/05       

*cattle 

Loikaw district SEA

group IV

Vietnam
4

27/10/06

11/11/06

*cattle, buffalo

Khanh Hao

Lao Cai SEA 

group IV

Table  4.    Phylogenetic analysis of FMDV type Asia1Table  4.    Phylogenetic analysis of FMDV type Asia1

causing outbreak during 2005causing outbreak during 2005--2006 2006 



Phylogenetic tree of FMDV type Asia1 field outbreaks in South East Asia  2005-2006  (Underline)

Asia1/HKN/1/2005(DQ121114)
Asia1/HKN/2/2005(DQ121115)

Asia1/TAJ/1/2004(DQ121402)
Asia1/TAJ/2/2004(DQ121403)

Asia1/PAK/1/2004(DQ121128)
Asia1/PAK/69/2003(DQ121127)

Asia1/PAK/30/2002(DQ121124)
Asia1/PAK/31/2002(DQ121125)

Asia1/IRN/31/2004(DQ121121)
Asia1/IRN/10/2004(DQ121119)
Asia1/IND/390/97(AF392940)

Asia1/IND/278/99(AF392934)
Asia1/IND/82/96(AF390705)

Asia1/PAK/20/2003(DQ121126)
Asia1/IRN/58/99(DQ121122)

Asia1/TUR/10/99(DQ121131)
Asia1/GRE/2/2002(DQ121113)

Asia1/MYA/2/2001(DQ121123)
Asia1/IND/673/2003(DQ101240)

Asia1/IND/388/2004 (DQ101235)
Asia1/IND/139/02(DQ101242)
Asia1/BHU/27/2002(DQ121111)

Asia1/IND/165/2004(DQ101238)
Asia1/VIT/1/2006 (*RRL)

Asia1/VIT/2/2006 (*RRL)
Asia1/VIT/3/2006 (*RRL)

Asia1/VIT/4/2006 (*RRL)
Asia1/MYA/1/2005 (*RRL)

Asia1/TAI/1/98 (DQ121129)
Asia1/85/TAI/reference strain

Asia1/IRN/25/2004(DQ121120)
Asia1/AFG/4/2001(DQ121110)

Asia1/IND/18/80(DQ121116)
Asia1/IND/15/81(DQ121117)

Asia1/HeB/China/1/2005(EF187274)
Asia1/JiangSu/CHA/2005(DQ156527)

Asia1/Beijing/China/2005(EF185303)
Asia1/QH/China/2005(EF187272)

Asia1/Amursky/RUS/2005(DQ121401)

0.02 %

*RRL = Regional Reference Laboratory for FMD in  

South East Asia

Others sample code = Submitted to the GenBank 

databases (http://www.ncbi.nlm.nih.gov/)
Source: Panithan Thongtha, Rattanee Thongtha, RRL Up date 
25/02/09 

Sample Date of outbreak Place

1. MYA 1/2005     28/07/2005 Loikaw district

2.  VIT 1/2006    3. VIT 2/2006

4. VIT 3/2006,    5. VIT 4/2006

27/10/0205, 27/05/2005

11/11/2005, 11/11/2005

Khanh Hao

Lao Cai

SEA Gr.VI



A/Arg/87/Castellanos(AJ
A/Arg/87/Castellanos-A

A/Col/76/Cundinamarca-A27(K03341)
A/KEN/37/84(AF023526)

A/IND/78/96(AF136370)
A/Hol/Holland-A10(M20715)
A/CAR/vdi/044/66(AY254439)

A/CAM/mki/099/01(AY254409)
A/CAR/15/2000(AY254413)

A/CAM/dam/112/06(AY254407)
A/CAM/dma/112/01(AY254405)

A/IND/99/87(AF136371)
A/IND/396/88(AF136359)

A/SAU/12/86(M38458)
A/IND/7/88(AF136369)

A/GAM/51/98(AF390862)
A/IND/86/86(AF390670)

A/IND/17/77(AF136351)
A/IND/145/87(AF136348)
A/IND/A22/India/17/77(AF204108)

A/CHI/NM/EL/60(AJ131663)
A/CHI/NM/XZ/64(AJ131664)

A/CHI/GS/LX/62(AJ131666)
A/CHI/XJ/KT/58(AJ131665)

A/TAI/132/reference strain (*RRL)
A/TAI/118/87/reference strain (*RRL)

A/TAI/Sakol/reference strain (*RRL)
A/LAO/17/2007 (*RRL)

A/LAO/11/2007 (*RRL)
A/LAO/16/2007 (*RRL)
A/LAO/15/2007 (*RRL)
A/LAO/14/2007 (*RRL)
A/LAO/13/2007 (*RRL)
A/LAO/12/2007 (*RRL)
A/LAO/10/2007 (*RRL)
A/LAO/9/2007 (*RRL)
A/LAO/8/2007 (*RRL)
A/LAO/7/2007 (*RRL)
A/LAO/5/2007 (*RRL)
A/LAO/6/2007 (*RRL)
A/LAO/4/2007 (*RRL)
A/LAO/2/2007 (*RRL)
A/LAO/1/2007 (*RRL)

A/LAO/3/2007 (*RRL)
A/TAI/6/2007R1B1 (*RRL)

A/TAI/2/2007R1 (*RRL)
A/TAI/5/2007R2B2 (*RRL)

A/TAI/7/2007 (*RRL)
A/TAI/15/2007 (*RRL)
A/TAI/20-2/2007 (*RRL)
A/TAI/23/2007 (*RRL)
A/TAI/26-1/2007 (*RRL)

A/TAI/1/2007 (*RRL)
A/TAI/26-2/2007 (*RRL)

EURO-SA

ASIA

WA-EA

0.02 %

Phylogenetic tree of FMDV type A field outbreaks in South East Asia  2007 (Underline)

Sample Date of 

outbreak

Place

1.LAO 1/2007-3/2007

2.LAO  3/2007-16/2007 

3.LAO 17/2006

25/12/2006  

25/12/2006 

25/12/2006

Hatsaifong district  

Saythany district  

Sikottabong district   

4. TAI 2/2007

5. TAI 5/2007

6.TAI 7/2007, 

7.TAI15/2007 

8. TAI 20/2007, 
9.TAI 23/2007

9. TAI 26/2007

19/12/2006 

19/02/2007

29/08/2007

17/10/2007

9/10/2007, 

13/11/2007

19/11/2007

Nakonpanom

Kalasin

Songkla 

Sonkgkla

Songkla

Songkla

Songkla



A/TAI/56/2008 (*RRL)
A/VIT/22/2008 (*RRL)
A/VIT/11/2008 (*RRL)
A/VIT/10/2008 (*RRL)

A/TAI/37/2009 (*RRL)
A/VIT/14/2008 (*RRL)

A/VIT/19/2008 (*RRL)
A/VIT/21/2009 (*RRL)
A/VIT/22/2009 (*RRL)
A/VIT/8/2008 (*RRL)
A/VIT/9/2008 (*RRL)

A/VIT/4/2009 (*RRL)
A/VIT/12/2008 (*RRL)
A/VIT/20/2009 (*RRL)

A/TAI/77/2008 (*RRL)
A/VIT/7/2009 (*RRL)

A/VIT/24/2008 (*RRL)
A/TAI/19/2009 (*RRL)
A/TAI/22/2009 (*RRL)
A/TAI/25/2009 (*RRL)

A/VIT/1/2010
(*RRL)A/TAI/47-2/2008 (*RRL)

A/TAI/68/2008 (*RRL)
A/TAI/70/2008 (*RRL)
A/TAI/71-2/2008 (*RRL)

A/VIT/15/2008 (*RRL)
A/VIT/2/2009 (*RRL)

A/VIT/17/2008 (*RRL)
A/VIT/20/2008 (*RRL)
A/TAI/20-3/2009 (*RRL)
A/TAI/67/2008 (*RRL)

A/TAI/65/2008 (*RRL)
A/TAI/73/2008 (*RRL)

A/VIT/21/2008 (*RRL)
A/VIT/23/2008 (*RRL)

A/VIT/3/2009 (*RRL)
A/VIT/8/2009 (*RRL)
A/VIT/9/2009 (*RRL)
A/VIT/11/2009 (*RRL)
A/VIT/12/2009 (*RRL)
A/VIT/14/2009 (*RRL)
A/VIT/15/2009 (*RRL)
A/VIT/16/2009 (*RRL)
A/VIT/17/2009 (*RRL)
A/VIT/19/2009 (*RRL)

A/TAI/62/2008 (*RRL)
A/TAI/78/2008 (*RRL)

A/TAI/47-1/2008 (*RRL)
A/TAI/53/2008 (*RRL)
A/TAI/63/2008 (*RRL)

A/TAI/12/2009 (*RRL)
A/VIT/4/2008 (*RRL)
A/VIT/5/2008 (*RRL)
A/VIT/7/2008 (*RRL)

A/TAI/20-2/2007 (*RRL)
A/TAI/26-2/2007 (*RRL)
A/TAI/26-1/2007 (*RRL)
A/TAI/23/2007 (*RRL)
A/TAI/7/2007 (*RRL)

A/TAI/15/2007 (*RRL)
A/TAI/22-1/2008 (*RRL)

A/TAI/34/2008 (*RRL)
A/TAI/16-1/2008 (*RRL)

A/TAI/20/2008 (*RRL)
A/TAI/23-1/2008 (*RRL)

A/TAI/2/2007R1 (*RRL)
A/TAI/5/2007R2B2 (*RRL)

A/TAI/67-2/2006 (*RRL)
A/TAI/67-3/2006 (*RRL)

A/TAI/58/2006 (*RRL)
A/TAI/65/2006R2 (*RRL)
A/TAI/45/2006 (*RRL)

A/TAI/54/2006 (*RRL)
A/TAI/43/2006 (*RRL)
A/TAI/42/2006 (*RRL)

A/TAI/1/2007 (*RRL)
A/TAI/50/2006R1 (*RRL)

A/TAI/75/2006R2 (*RRL)
A/TAI/80/2006R1B1 (*RRL)

A/TAI/66/2006 (*RRL)
A/TAI/67-1/2006 (*RRL)
A/TAI/29-2/2006(*RRL)

A/TAI/38/2006R1(*RRL)
A/TAI/49/2006 (*RRL)
A/TAI/51-1/2006 (*RRL)
A/TAI/56/2006R1 (*RRL)

A/TAI/9/2006(*RRL)
A/TAI/74/2006R2B1 (*RRL)

A/TAI/53/2006 (*RRL)
A/TAI/24-2/2006(*RRL)

A/TAI/12/2006(*RRL)
A/TAI/61/2006 (*RRL)

A/TAI/40-2/2006 (*RRL)
A/TAI/47/2006R3 (*RRL)

A/TAI/22-2/2006(*RRL)
A/TAI/26/2006(*RRL)
A/TAI/32-2/2006(*RRL)

A/TAI/6/2007R1B1 (*RRL)
A/TAI/54/2008 (*RRL)

A/TAI/65/2005B2(*RRL)
A/TAI/Sakol/97 vaccine strain (*RRL)

A/TAI/118/87 vaccine strain (*RRL)
A/TAI/132/reference strain (*RRL)
A/TAI/132/reference strain (*RRL)(2)

A/TAI/14-1/2004(*RRL)
A/CHI/GS/LX/62(AJ131666)

A/CHI/NM/XZ/64(AJ131664)
A/CHI/NM/EL/60(AJ131663)

A/GAM/44/98 (EF208768)
A/CAR/15/2000(AY254413)

A/CAM/dma/112/01(AY254405)
A/CAM/mki/099/01(AY254409)

0.02

Phylogenetic tree of FMD type A 

Vietnam  2008 - 2010

ASIA

WA-EA

EURO-SA

WA-EA = West Africa-East Africa

EURO-SA = Europe-South America

Vietnam

Type A 2008 - 2010

Thailand

Type A 2010 - 2011

LAO PDR

Type A 2007



A/TAI/84/2011 (*RRL)
A/TAI/8/2011 (*RRL)

A/TAI/49/2011 (*RRL)
A/TAI/80-4/2011 (*RRL)
A/TAI/80-5/2011 (*RRL)
A/TAI/80-3/2011 (*RRL)

A/TAI/75/2011 (*RRL)
A/TAI/66-1/2010 (*RRL)
A/TAI/67-2/2010 (*RRL)
A/TAI/66-2/2010 (*RRL)
A/TAI/67-3/2010 (*RRL)
A/TAI/67-4/2010 (*RRL)
A/TAI/69-3/2010 (*RRL)
A/TAI/69-4/2010 (*RRL)

A/TAI/69-5/2010 (*RRL)
A/TAI/16-3/2011 (*RRL)
A/TAI/P17-1/2011 (*RRL)
A/TAI/9/2011 (*RRL)
A/TAI/3-2/2011 (*RRL)
A/TAI/3-1/2011 (*RRL)
A/TAI/6/2011 (*RRL)

A/TAI/77-2/2011 (*RRL)
A/TAI/29-1/2011 (*RRL)
A/TAI/10-2/2011 (*RRL)
A/TAI/69-2/2010 (*RRL)
A/TAI/69-1/2010 (*RRL)

A/TAI/25-2/2011 (*RRL)
A/TAI/27/2011 (*RRL)

A/TAI/25-1/2011 (*RRL)
A/TAI/5/2011 (*RRL)

A/TAI/31-1/2011 (*RRL)
A/TAI/64/2011 (*RRL)

A/TAI/58/2011 (*RRL)
A/TAI/59-1/2011 (*RRL)
A/TAI/65/2011 (*RRL)
A/TAI/59-2/2011 (*RRL)
A/TAI/69/2011 (*RRL)

A/TAI/63/2011 (*RRL)
A/TAI/53-3/2011 (*RRL)
A/TAI/53-2/2011 (*RRL)
A/TAI/53-1/2011 (*RRL)

A/TAI/85/2011 (*RRL)
A/TAI/74/2011 (*RRL)

A/TAI/67/2011 (*RRL)
A/TAI/68-1/2011 (*RRL)
A/TAI/76-1/2011 (*RRL)
A/TAI/76-2/2011 (*RRL)

A/TAI/65/2005B2(*RRL)
A/TAI/Sakol/97 vaccine strain (*RRL)

A/TAI/118/87 vaccine strain (*RRL)
A/TAI/132/reference strain (*RRL)
A/TAI/132/reference strain (*RRL)(2)

A/TAI/14-1/2004(*RRL)
A/CHI/GS/LX/62(AJ131666)

A/CHI/NM/XZ/64(AJ131664)
A/CHI/NM/EL/60(AJ131663)

A/GAM/44/98 (EF208768)
A/CAR/15/2000(AY254413)
A/CAM/dma/112/01(AY254405)

A/CAM/mki/099/01(AY254409)

0.02

Phylogenetic tree of FMD type A 

Thailand 2010-2011

ASIA

WA-EA

EURO-SA

WA-EA = West Africa-East Africa

EURO-SA = Europe-South America

Vietnam

Type A 2008 - 2010

Thailand

Type A 2010 - 2011





Conclusion/1

Serotype O  : the most common were  3 topotypes  : 

SEA (Myn 98, PanAsia    and Cathay

� Recent outbreak type O since 2010 -2011 were SEA and 
panAsia topotype 

� Cathay pig adapted, present in Vietnam 1997 to 2009,  
confirmed in Thailand and Malaysia in 2005  

Serotype Asia 1 : SEA group IV (Valarcher et al.,2009) 

Sporadic outbreaks in Myanmar and Vietnam

Not seen in Thailand since  1998, 

Lao PDR, Malaysia and Cambodia since 2000

Last seen in Myanmar in 2005 and Vietnam in 2007



Conclusion/2
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