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FMD Diagnosis

• Antigen Detection

• ELISA Typing

• Virus Isolation

• PCR serotyping

• Antibody Detection

• LPB ELISA

• NSP Test

• SN Test

• Strain characterization

• Sequencing

• Vaccine matching

Reagent production 
for ELISA

• Rb trapping Ab

• GP Anti-FMDV Ab

• Inac. Antigen FMD

• Mab FMD 
(Ongoing)

Quality Assurance 

• ISO 17025:2017

• Validation and 
Maintenance

• HR

• Proficiency testing 
Provider for 
National lab 

• Participating FMD 
PT Program 
organized by WRL 

 RRLFMD Activity



Suspected FMDV 
Diagnosis 

Antibody 
Detection

LP ELISA Test Serum

NSP test Serum

Antigen 
Detection

ELISA typing

Virus Isolation

real-time RT PCR 
/One step multiplex 

RT-PCR\

Epithelial Tissue 

(1 gm.) / Vesicular fluid

Viral Fluid

Probang sample

Semen

Strain 
Characterization

Antigenic 
variation: r-value

ELISA

VNT

Genomic 
variation: 

Phylgenetic tree
Sequencing

Field working

Lab working
Vaccine 

production



O
5…

Not 
Type

d
17%

A
11%

Not 
Sampl

ed
9%

NVD
2%

O,A
1%

 FMD situation 2018-2022

20222020

Type 
O

37%
Type 

A
28%

NS
22%

NT
11%

Type 
A, O
2%

2018 2019 2021

O
70%

Not 
Samp

led
14%

NVD+
10%

NVD-
6% A

12%

O
56%

ไม่เก็บ
ตวัอย่าง

3%

ไม่ทราบ

type
11%

รอผล 

lab 
18%



FMD Situation 2021-2022



FMD Phylogenetic tree

FMDV serotype O in 2021-2022

Strain: Mya-98, Topotype: SEA

Strain: Ind-2001e, Topotype: ME-SA

2022

2021

 O/TAI, CAM, LAO, MYA/2015-2017

 O/TAI/293/2016R2 (*RRL)

 O/MYA/4/2017 (*RRL)

 O/TAI/139/2018 (*RRL)

 O/TAI/174/2018 (*RRL)

 O/TAI/170-1/2018 (*RRL)

 O/TAI/192/2018 (*RRL)

 O/TAI/156/2018 (*RRL)

 O/TAI/65B00009-0001/2022 (*RRL)

 O/TAI, MYA/2015-2017

 O/MYA/7/98 (DQ164925)

 O/MYA/1/2016 (*RRL)

 O/TAI, CAM, LAO/2015-2016

Mya-98

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

 O/CAM/12/94 (AJ294907)

 O/CAM/11/94 (AJ294906)
Cam-94      

SEA

 O1/Manisa/TUR/69 (AY593823)

 O/IND/R2/75* (AF204276)

 O/IND/53/79 (AF292107)

 PanAsia

Ind-2001a O/KUW/3/1997 (DQ164904)

Ind-2001b O/OMN/7/2001 (DQ164941)

Ind-2001c O/UAE/4/2008 (KM921876)

 O/BHU/3/2009 (KM921814)

 O/LAO/2015
Ind-2001d

 O/TAI, MYA/2017-2019

 O/MUR/19/2016 (MG972510)

 O/MYA/2016

 O/TAI/31/2021 (*RRL)

 O/TAI/65B00027-0001/2022 (*RRL)

 O/TAI/65B00031-0002/2022 (*RRL)

 O/TAI/65B00028-0001/2022 (*RRL)

 O/TAI/2018-2019

 O/TAI/60-1/2021 (*RRL)

 O/TAI/222-1/2020 (*RRL)

 O/TAI/43/2021 (*RRL)

 O/TAI/6/2021 (*RRL)

 O/TAI/4/2021 (*RRL)

 O/TAI/260/2020 (*RRL)

 O/TAI/115-1/2020 (*RRL)

 O/TAI/269/2020 (*RRL)

 O/TAI/2/2021 (*RRL)

 O/TAI/229-1/2020 (*RRL)

 O/TAI/205-2/2020 (*RRL)

 O/TAI/158-2/2020 (*RRL)

 O/TAI/295/2020 (*RRL)

 O/TAI/182-1/2020 (*RRL)

 O/TAI/6/2022 (*RRL)

 O/TAI/36/2021 (*RRL)

 O/TAI/35-3/2021 (*RRL)

 O/TAI, LAO/2019-2020
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2022

FMDV serotype A in 2021-2022

Strain: Sea-97, Topotype: ASIA

FMD Phylogenetic tree

2021

 A/TAI/76/2021 (*RRL)

 A/TAI/14/2022 (*RRL)

 A/TAI/57/2021 (*RRL)

 A/TAI/56/2021R1 (*RRL)

 A/TAI/40-1/2021 (*RRL)

 A/TAI/29-2/2021R1 (*RRL)

 A/TAI/50-1/2021 (*RRL)
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 A/TAI/65B00033-0001/2022 (*RRL)
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 A/TAI/2019

 A/TAI/7/2022 (*RRL)
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 A/TAI/Lopburi/reference strain(*RRL)

 A/TAI/25-1/2016R3B2(*RRL)

 A/TAI, CAM, LAO/2016, 2018

 A/TAI/7/2003 (HQ116312)

 A/MAY/97(KJ933864)

 A/TAI/Sakol/reference strain(*RRL)

 A/TAI/2/97 (EF208778)

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

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

Sea-97

A22 A/IRAQ/22/64(AY593763)

G-VII A/IND/40/2000 (AF390646)

 A/SYR/5/2002(FJ755088)

 A/IRQ/107/2002(FJ755076)

 A/TUR/25/2008(FJ755136)
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FMDV serotype 
A in 2021-2022

* Strain: Sea-97   
Topotype: AISA

2021

2022

2021

2022

Phylogenetic Tree

FMDV serotype O in 2021-2022
* Strain: Mya-98;    Topotype: SEA
*Strain: Ind-2001e;   Topotype: ME-SA



FMD Situation 2022-2023

96%

4%

2022

Positive Negative

0
20
40
60
80

FMD Situation 2022

O A NVD Positive Negative Total

0

10

20

30

Jan-23 Feb-23 Mar-23 Apr-23 May-23 Jun-23 Jul-23 Aug-23

FMD Situation 2023

O A NVD Positive Negative Total

Positive
92%

Negative 8%

2023



 Mya-98

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

 PanAsia
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 O/TAI/65B00064-0001/2022 (*RRL)

 O/TAI/138/2020 (*RRL)

 O/TAI/9-4/2021 (*RRL)

 O/TAI/9-1/2021 (*RRL)

 O/TAI/93-3/2019 (*RRL)

 O/TAI/60-5/2021 (*RRL)

 O/TAI/60-1/2021 (*RRL)

 O/TAI/65B00096-0001/2022R4B2 (*RRL)

 O/TAI/5/2022R2B1 (*RRL)

 O/TAI/65B00136-0001/2022R3 (*RRL)

 O/TAI/65B00120-0001/2022 (*RRL)

 O/TAI/65B00105-0002/2022R4B2 (*RRL)

 O/TAI/65B00110-0001/2022 (*RRL)

 O/TAI/65B00106-0001/2022 (*RRL)

 O/TAI/65B00165-0001/2022 (*RRL)

 O/TAI/65B00140-0001/2022R3 (*RRL)

 O/TAI/65B00139-0006/2022 (*RRL)

 O/TAI/65B00127-0001/2022 (*RRL)

 O/TAI/65B00115-0001/2022 (*RRL)

 O/TAI/65B00114-0001/2022 (*RRL)

 O/TAI/65B00094-0005/2022 (*RRL)

 O/TAI/65B00092-0001/2022 (*RRL)

 O/TAI/65B00086-0001/2022 (*RRL)

 O/TAI/65B00082-0002/2022 (*RRL)

 O/TAI/65B00126-0001/2022R3 (*RRL)

 O/TAI/65B00125-0001/2022R3 (*RRL)

 O/TAI/65B00085-0001/2022 (*RRL)

 O/TAI/65B00093-0001/2022 (*RRL)

 O/TAI/65B00097-0001/2022 (*RRL)

 O/TAI/65B00157-0002/2022 (*RRL)

 O/TAI/65B00167-0001/2022 (*RRL)

 O/TAI/65B00108-0001/2022 (*RRL)

 O/TAI/304-4/2020R2B1 (*RRL)

 O/TAI/188/2020R3B2 (*RRL)

 O/TAI/222-1/2020 (*RRL)

 O/TAI/212/2020 (*RRL)

 O/TAI/2021-2022

 O/TAI/2019

 O/LAO/8/2020 (*RRL)

 O/LAO/5/2020 (*RRL)

 O/TAI/91/2020 (*RRL)

 O/TAI/190/2019 (*RRL)

 O/LAO/4/2020 (*RRL)

 O/LAO/6/2020 (*RRL)

 O/TAI/236/2019 (*RRL)

 O/TAI/126/2020R1B4 (*RRL)

 O/TAI/98/2020 (*RRL)

 O/TAI/100/2020 (*RRL)

 O/TAI/283-2/2020R3B1 (*RRL)

 O/TAI/114/2020R2B3 (*RRL)

 O/TAI/292/2019 (*RRL)

 O/TAI/96/2020 (*RRL)

 O/TAI/72-1/2020 (*RRL)

 O/TAI/2020

 O/LAO/3/2020 (*RRL)

 O/TAI/122/2020R3B2 (*RRL)

 O/TAI/121/2020 (*RRL)

 O/TAI, LAO/2019-2020

 O/TAI/2-1/2022R1 (*RRL)

 O/TAI/1-2/2022R2B1 (*RRL)

 O/TAI/257-1/2020 (*RRL)

 O/TAI/289-2/2020R2 (*RRL)

 O/TAI/276/2020R3B3 (*RRL)

 O/TAI/167/2020 (*RRL)

 O/TAI/171/2020 (*RRL)

 O/TAI/16-1/2021 (*RRL)

 O/TAI/303-2/2020 (*RRL)

 O/TAI/2020

 O/TAI/263/2020 (*RRL)

 O/TAI/184/2020 (*RRL)

 O/TAI/179-2/2020 (*RRL)

 O/TAI/221-2/2019 (*RRL)

 O/TAI/209-2/2020 (*RRL)

 O/TAI/182-1/2020 (*RRL)

 O/TAI/159/2020 (*RRL)

 O/TAI/142/2020 (*RRL)

 O/TAI/296/2020 (*RRL)

 O/TAI/36/2021 (*RRL)

 O/TAI/35-3/2021 (*RRL)

 O/TAI/2020-2022

 O/TAI/76/2020 (*RRL)

 O/TAI/2020

 O/TAI/141/2020 (*RRL)

 O/TAI/2020

 O/TAI/2020

 O/TAI/2020

 O/TAI/205-2/2020 (*RRL)

 O/TAI/254-8/2020R2 (*RRL)

 O/TAI/255/2020 (*RRL)

 O/TAI/168/2020R3B2 (*RRL)

 O/TAI/2/2021 (*RRL)

 O/TAI/261-3/2020 (*RRL)

 O/TAI/2020

 O/TAI/164/2020 (*RRL)

 O/TAI/158-2/2020 (*RRL)

 O/TAI/129/2020 (*RRL)

 O/TAI/124-2/2020R2B3 (*RRL)

 O/TAI/117-1/2020 (*RRL)

 O/TAI/260/2020 (*RRL)

 O/TAI/112/2020 (*RRL)

 O/TAI/253-2/2020R2 (*RRL)

 O/TAI/143/2020 (*RRL)

 O/TAI/181-5/2020 (*RRL)

 O/TAI/120/2020 (*RRL)
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Ref: Ludi et al; 2022
- Violin plots showing results of vaccine matching tests performed at the WRLFMD 
between 2011 and 2021,

 PRAGMATIST: A tool to prioritize foot-and-mouth disease virus antigens held in 
vaccine banks
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