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Summary 

 

New epidemiological events: 

 

During this reporting period, sequences generated at Pirbright for samples received from Libya and 

Saudi Arabia were characterised as belonging to the O/ME-SA/Ind-2001 lineage, most closely related to 

FMD viruses from Bhutan and India. These were unexpected results and indicate that this lineage has 

been recently introduced into two new geographical areas (further details are provided below). 

 

ASIA 

 

Israel 

 

On 15 November 2013, an outbreak of FMD type O was reported in cattle close to the Syrian border at 

Majdal Shams, Golan, Hazafon. FMD outbreaks at this time of year are very unusual in Israel; between 1975 

and 2012 a total of 330 outbreaks have been reported and none of these have occurred in November. 

Genotyping revealed the virus to be O/ME-SA/PanAsia-2
FAR-09

, most closely related to recent outbreaks in 

the Palestinian Autonomous Territories (Gaza Strip) and Turkey. 

 

Mongolia 

 

Three samples received from Mongolia, collected from cattle in an unknown location(s) in September 2013, 

belonged to A/ASIA/Sea-97 and were closely related to viruses received during the last reporting period. 

 

Palestinian Autonomous Territories 

 

Two samples collected from sheep on 21
st
 and 24

th
 November 2013 from Jericho (West Bank) were typed as 

FMDV O. These were most closely related to the samples from Israel described above. 

 

Pakistan 

 

Forty samples collected from various locations in Pakistan between September 2012 and August 2013 

revealed the presence of FMDV types O, A and Asia 1. Four of the FMD type O viruses (from 2012 and 

2013) belonged to a novel lineage within the ME-SA topotype (lying between the previous characterised 

PanAsia and PanAsia-2 lineages), six belonged to PanAsia-2
ANT10

, and one to and unnamed sub-lineage of 

PanAsia-2. Of 20 FMD type A viruses identified, eight belonged to A/ASIA/Iran-05
SIS-12

 and 12 belonged to 

a new sub-lineage which we have named A/ASIA/Iran-05
FAR-11

 which had previously been found in the Fars 

province of Iran in 2011. Nine FMD type Asia 1 viruses all belonged to the Sindh-08 lineage that is 

circulating elsewhere in Asia. Two samples contained a mixture of both type A and Asia 1 (and were among 

the sequences reported) and one additional sample appeared to contain a mixture of two or more type A 

sequences which could not be resolved. 

 

Russian Federation 

 

Outbreaks of FMD type A continue to be reported in the Amur Oblast (28/09/2013 & 27/11/2013) and 

Zabaykalsky Krai (21/09/2013, 22/09/2013 & 02/10/2013) regions of eastern Russia. It is assumed that these 

viruses belong to the A/ASIA topotype, Sea-97 lineage as was shown for previous outbreaks in the region. 

 

Saudi Arabia 

 

FMDV type O was isolated from samples collected from two outbreaks in cattle in Saudi Arabia in August 

(Al-Kharj) and November (Dhurma) 2013, both close to Riyadh. Genotyping revealed the viruses to be 

closely related to each other and to belong to the O/ME-SA topotype, Ind-2001 lineage. Phylogenetic 

comparisons that were undertaken at the WRLFMD, Pirbright and Project Directorate on Foot and Mouth 

Disease (ICAR), Mukteswar, India (PD-FMD), showed that the Saudi Arabian viruses were closely related 

to a recent sub-lineage of Ind-2001 named KAR-13, which had also been recently identified in Libya (see 

below and Fig. 1). 

 

Taiwan 
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A single FMD type O virus was sent for vaccine matching and genotyping showed it to belong to the 

CATHAY topotype. Ambiguities in the VP1 sequence suggested that it was a mixture of closely related 

viruses. 

 

Vietnam 

 

Forty samples collected from all over Vietnam during 2013 revealed the presence of FMD types O and A. 

FMDV type O was identified in 19 samples and genotyping showed these all to belong to the O/ME-

SA/PanAsia lineage. FMDV type A was identified in 10 samples and genotyping showed them to belong to 

the A/ASIA/Sea-97 lineage. 

 

AFRICA 

 

Kenya 

 

Fifteen samples collected from cattle in Kenya in 2012-2013 were received by the WRLFMD. FMDV types 

A, SAT 1 and SAT 2 were isolated. Two FMD type A viruses from Esageri, Koibatek District, Rift Valley 

Province (collected on 25/09/2013) belonged to the AFRICA topotype, G-I lineage (see below). Seven FMD 

SAT 1 viruses from Ngata, Nakuru District, Rift Valley Province (collected on 20/01/2013 to 30/01/2013) 

belonged to topotype I (aka NWZ) and a single FMD type SAT 2 virus from Rongai, Nakuru District, Rift 

Valley Province (collected on 25/09/2013) belonged to topotype IV (see below). 

 

Libya 

 

Samples collected from FMD outbreaks in Libya (collected from cattle between September and December 

2013) and sent via Dr. E. Brocchi, Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia 

Romagna (IZSLER), Brescia, Italy, revealed the presence of FMDV type O. The first seven samples were 

from Zliten in Murqub District. Genotyping showed that the virus belonged to the ME-SA topotype, Ind-

2001 lineage. Sequence comparisons by the PD-FMD (Mukteswar, India), showed that the Libyan virus was 

closely related to a newly identified sub-lineage of Ind-2001 which they named KAR-13 (see Fig. 1). 

 

South Africa 

 

Between 30
th

 October and 9
th
 December 2013, three new outbreaks of FMD type SAT 1 were reported in 

cattle in the Bushbuckridge, Mpumalanga province adjacent to the Kruger National Park. These are occurred 

within South Africa's FMD protection zone where vaccination for FMD is performed. Genotyping results are 

awaited. 

 

SOUTH AMERICA 

 

No new outbreaks of FMD were reported in the region. 

 

Uncharacterised FMD viruses 

A number of outbreaks have occurred where samples have not been sent to the WRLFMD. It is probable that 

the countries involved have performed their own genetic characterisation; however, through the OIE/FAO 

laboratory network we would also like to encourage the submission of samples (or complete VP1 sequences) 

to the WRLFMD. 

 

WRLFMD vaccine recommendations are unchanged: however, the spread of the O/ME-SA/Ind-2001 

lineage into the Middle East and North Africa needs to be carefully monitored in the coming months. 
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Summary of sequencing data 

 

An up-to-date list and reports of FMD viruses characterised by sequencing can be found at the following 

website: http://www.wrlfmd.org/fmd_genotyping/2013.htm. 

 

Results from samples received at WRLFMD (status of samples being tested) are shown in Table 1 and a 

complete list of clinical sample diagnostics made by the WRLFMD between October and December 2013 is 

shown in Annex 1 Table A. A summary of these results is shown in Annex 1 Table B. 

 

Table 1: Status of sequencing of samples received by the WRLFMD from October to December 2013. 

 

WRLFMD Batch No. Date received Country Serotype No. of samples No. of sequences Status 

WRLFMD/2013/00019* 25/09/2013 Kenya A 2 2 Completed 

WRLFMD/2013/00019* 25/09/2013 Kenya SAT 1 7 7 Completed 

WRLFMD/2013/00019* 25/09/2013 Kenya SAT 2 1 1 Completed 

WRLFMD/2013/00020 28/10/2013 Mongolia A 3 3 Completed 

WRLFMD/2013/00021 29/10/2013 Libya O 7 7 Completed 

WRLFMD/2013/00022 06/11/2013 Taiwan POC O 1 1 Completed 

WRLFMD/2013/00023 07/11/2013 Saudi Arabia O 3 3 Completed 

WRLFMD/2013/00024 07/11/2013 Pakistan O 11 11 Completed 

WRLFMD/2013/00024 07/11/2013 Pakistan A 19 18† Completed 

WRLFMD/2013/00024 07/11/2013 Pakistan Asia 1 7 7 Completed 

WRLFMD/2013/00024 07/11/2013 Pakistan A + Asia 1 2 4‡ Completed 

WRLFMD/2013/00025 26/11/2013 Vietnam O 19 19 Completed 

WRLFMD/2013/00025 26/11/2013 Vietnam A§ 10 10 Completed 

WRLFMD/2013/00026 29/11/2013 Saudi Arabia O 3 3 Completed 

WRLFMD/2013/00028 04/12/2013 Israel O 3 3 Completed 

WRLFMD/2013/00029 04/12/2013 Palestinian AT O 2 2 Completed 

WRLFMD/2013/00030 16/12/2013 Libya O 2 2 Completed 

    
102 103 

 

 
*, received at the end of the previous reporting period. 

†, one isolate appeared to have a mixture of two type A viruses and the sequences could not be determined. 

‡, type A and type Asia 1 sequences were determined for each virus isolate. 

§, two samples were originally reported as FMDV-GD as not FMDV could be isolated in cell cultures. 

  

http://www.wrlfmd.org/fmd_genotyping/2013.htm
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Detailed Analysis: 

ASIA 

 

Israel 
WRLFMD/2013/00028 

Date received: 04/12/2013 

No. of samples: 3 

O (ME-SA/PanAsia-2
FAR-09

): 3 

 

 

 

 

  

 O/IRN/43/2009

 O/IRN/75/2009

 O/IRN/61/2009

 O/IRN/80/2009

 O/IRN/60/2009

 O/IRN/81/2009

 O/IRN/31/2009

 O/IRN/66/2009

 O/IRN/51/2009

 O/IRN/84/2009

 O/IRN/68/2009

 O/IRN/83/2009

 O/IRN/89/2009

 O/IRN/42/2009

 O/IRN/76/2009

 O/IRN/65/2009

 O/IRN/35/2009

 O/IRN/49/2009

 O/IRN/38/2009

 O/IRN/34/2009

 O/IRN/64/2009

 O/IRN/52/2009

 O/IRN/79/2009

 O/SAU/1/2009

 O/SAU/2/2009

 O/IRN/41/2009

 O/IRN/21/2012

 O/IRN/2/2013

 O/IRN/62/2011

 O/IRN/71/2011

 O/IRN/77/2011

 O/IRN/57/2009

 O/ISR/2/2013

 O/ISR/3/2013

 O/ISR/1/2013

 O/PAT/13/2013

 O/PAT/14/2013

 O/TUR/36/2013

 O/TUR/37/2013

 O/TUR/24/2013

 O/TUR/29/2013

 O/TUR/25/2013

 O/TUR/12/2013

 O/TUR/26/2013

 O/TUR/27/2013

 O/TUR/38/2013

 O/TUR/31/2013

 O/TUR/33/2013

 O/IRN/56/2009

 O/IRN/87/2009

FAR-09

BAL-09 O/IRN/18/2010

PUN-10 O/PAK/16/2010

 O/IRN/8/2005

ANT-10 O/IRN/88/2009

TER-08 O/TUR/257/2008* (FMDI)

SAN-09 O/TUR/264/2009* (FMDI)

PanAsia-2

 PanAsia

 Irn-2001

 Ind-2001

 Pak-98

 O/IND/53/79 (AF292107)

 O/IND/R2/75* (AF204276)

 O1/Manisa/TUR/69 (AY593823)

ME-SA

 SEA

 EA-2

 EA-3

 EA-4

 WA

 EA-1

 CATHAY

 ISA-1

 ISA-2

 EURO-SA

100

100

99

100

99

100

99

87

87

78

86
72

99

98

90

99

100

87

70

91

99

0.02

40 km

20 mi

© Daniel Dalet / d-maps.com

North

South

Center

Tel Aviv

Jerusalem

ISR/1/2013

ISR/2/2013

ISR/3/2013
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Mongolia 
WRLFMD/2013/00020 

Date received: 28/10/2013 

No. of samples: 3 

A (ASIA/Sea-97): 3 

 
Locations not provided 

 

 

 

 

  

 A/TAI/12/2011

 A/TAI/17/2011

 A/TAI/18/2011

 A/TAI/15/2011

 A/TAI/24/2011

 A/TAI/13/2012

 A/VIT/15/2012

 A/VIT/16/2012

 A/VIT/17/2012

 A/VIT/18/2012

 A/TAI/8/2010

 A/THA 69-6/10* (TRRL)

 A/THA 66-1/10* (TRRL)

 A/TAI/7/2010

 A/THA 67-3/10* (TRRL)

 A/TAI/9/2011

 A/MAY/2/2011

 A/TAI/6/2011

 A/MAY/4/2011

 A/MAY/5/2012

 A/TAI/7/2012

 A/TAI/3/2012

 A/TAI/4/2012

 A/TAI 3/12*

 A/TAI 4/12*

 A/TAI/1/2011

 A/TAI/3/2011

 A/TAI/15/2012

 A/VIT/25/2012

 A/VIT/26/2012

 A/MOG/12/2013

 A/MOG/13/2013

 A/MOG/11/2013

 A/QHXN-CHA-2013-B (LVRI)

 A/Amur/RUS/2013* (ARRIAH)

 A/Amur/3/RUS/2013 (ARRIAH)

 A/Amur/4/RUS/2013 (ARRIAH)

 A/Zabaikalsky/6/RUS/2013 (ARRIAH)

 A/Amur/2/RUS/2013 (ARRIAH)

 A/GDMM-CHA-2013-S (LVRI)

 A/KAZ/1/2013* (ARRIAH)

 A/Zabaikalsky/RUS/2013 (ARRIAH)

 A/Zabaikalsky/5/RUS/2013 (ARRIAH)

 A/KAZ/2/2013* (ARRIAH)

 A/MOG/3/2013

 A/MOG/5/2013

 A/MOG/2013 (ARRIAH)

 A/MOG/1/2013

 A/MOG/2/2013

 A/MOG/4/2013

 A/TAI/7/2003 (HQ116312)

 A/TAI/2/97 (EF208778)

Sea-97

 Thai-87

 Iran-96

 Iran-87

 Iran-99

 Iran-05

 A22

 A15

ASIA

 EURO-SA

 AFRICA

99

99

80

76

99

99

99

70

86

75

89

86

95

72

75

99

93

89

82

76

99

0.02
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Pakistan 
WRLFMD/2013/00024 

Date received: 07/11/2013 

No. of samples: 40 

O (ME-SA/PanAsia-2
ANT-10

): 6 

O (ME-SA/PanAsia-2): 1 

O (ME-SA/unnamed): 4 

A (ASIA/Iran-05
SIS-12

): 8 

A (ASIA/Iran-05
FAR-11

): 12 

Asia 1 (ASIA/Sindh-08): 9 

FMDV-GD: 1 

 

 

 

 O/TUR/9/2008

 O/TUR/10/2008

 O/IRN/17/2007

 O/IRN/24/2006

 O/IRN/59/2006

 O/IRN/34/2006

 O/IRN/12/2006

 O/IRN/13/2006

 O/IRN/56/2006

 O/IRN/45/2006

 O/IRN/29/2006

 O/IRN/43/2006

 O/IRN/50/2006

 O/IRN/11/2006

 O/IRN/10/2007

 O/IRN/52/2006

 O/PAK 231 8 (EF494490)

 O/PAK 232 8 (EF494491)

 O/PAK 233 8 (EF494492)

 O/PAK/10/2006 (EF494503)

 O/PAK/8/2006 (EF494502)

 O/PAK/6/2006 (EF494501)

 O/PAK/4/2006 (EF494500)

 O/PAK/16/2006

 O/PAK/10/2006

 O/PAK/9/2006

 O/PAK/8/2006

 O/PAK/6/2006

 O/PAK/4/2006

 O/KAZ/2007 (ARRIAH)

 O/IRN/25/2006

 O/IRN/8/2005

 O/AFG/42/2007

 O/AFG/43/2007

 O/AFG/45/2007

 O/PAK/4/2013

 O/AFG/148/2010

 O/AFG/30/2010

 O/PAK/3/2007

 O/PAK/53/2007 (FJ798179)

 O/PAK/5/2007

 O/PAK/31/2007

 O/PAK/20/2007

 O/PAK/3/2013

 O/IRN/88/2009

 O/PAK/12/2013

 O/PAK/15/2013

 O/PAK/20/2013

 O/PAK/24/2013

 O/PAK/16/2013

 O/AFG/64/2011

 O/AFG/67/2011

 O/AFG/61/2011

 O/PAK/70/2011

 O/PAK/71/2011

 O/PAK/73/2011

 O/PAK/116/2010

 O/AFG/256/2010

 O/AFG/259/2010

 O/AFG/19/2011

 O/AFG/35/2011

 O/IRN/10/2011

 O/IRN/35/2011

 O/PAK/103/2010

 O/PAK/104/2010

 O/AFG/177/2010

 O/AFG/252/2010

 O/PAK/105/2010

 O/AFG/268/2010

 O/AFG/261/2010

 O/AFG/262/2010

 O/AFG/263/2010

 O/AFG/264/2010

 O/AFG/265/2010

 O/AFG/266/2010

 O/AFG/267/2010

ANT-10

FAR-09 O/IRN/31/2009

BAL-09 O/IRN/18/2010

PUN-10 O/PAK/16/2010

TER-08 O/TUR/257/2008* (FMDI)

SAN-09 O/TUR/264/2009* (FMDI)

PanAsia-2

 O/PAK/51/2012

 O/PAK/40/2012

 O/PAK/41/2012

 O/PAK/53/2012

 O/PAK/55/2012

 O/PAK/22/2013

unnamed

 PanAsia

 Irn-2001

 Ind-2001

 Pak-98

 O/IND/53/79 (AF292107)

 O/IND/R2/75* (AF204276)

 O1/Manisa/TUR/69 (AY593823)

ME-SA

 SEA

 EA-2

 EA-3

 EA-4

 WA

 EA-1

 CATHAY

 ISA-1

 ISA-2

 EURO-SA

99

99

99

99

99

99

99

76

72

74

71

92

87

90

75

89

99

79

99

92

99

97

92

75

97

79

89

92

84

99

84

99

77

92

83

89

77

70

0.02

200 km

© Daniel Dalet / d-maps.com

100 mi

Balochistan

Khyber Pakhtunkhwa

Province

Punjab

Sindh

Federally Administered

Tribal Areas

Azad Jammu

and Kashmir

Gilgit-BaltistanO

A

Asia 1

A + Asia 1

FMDV-GD

PAK/47/2012

PAK/48/2012

PAK/5/2013

PAK/13/2013

PAK/19/2013

PAK/2/2013 PAK/43/2012

PAK/49/2012

PAK/50/2012

PAK/52/2012

PAK/54/2012

PAK/56/2012

PAK/1/2013

PAK/6/2013

PAK/11/2013

PAK/17/2013

PAK/18/2013

PAK/21/2013

PAK/8/2013

PAK/14/2013

PAK/42/2012

PAK/45/2012

PAK/46/2012

PAK/7/2013

PAK/9/2013

PAK/10/2013

PAK/44/2012

PAK/51/2012

PAK/53/2012

PAK/55/2012

PAK/3/2013

PAK/4/2013

PAK/12/2013

PAK/15/2013

PAK/16/2013

PAK/20/2013

PAK/24/2013

PAK/25/2013

PAK/22/2013

PAK/23/2013
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 A/HIR/AFG/L1485/2009 (HQ439282)

 A/HIR/AFG/L1575/2009 (HQ439291)

 A/HIR/AFG/L1484/2009 (HQ439281)

 A/HIR/AFG/L1483/2009 (HQ439280)

 A/HIR/AFG/L1482/2009 (HQ439279)

 A/FAR/AFG/L1432/2009 (HQ439272)

 A/PAR/AFG/L1425/2009 (HQ439267)

 A/SAM/AFG/L1436/2009 (HQ439275)

 A/PAN/AFG/L1427/2009 (HQ439268)

 A/BAD/AFG/L1493/2009 (HQ439286)

 A/BAL/AFG/L1431/2009 (HQ439271)

 A/ISL/PAK/L1411/2009 (HQ439256)

 A/HIR/AFG/L1571/2009 (HQ439289)

 A/PAK/13/2008

 A/NWF/PAK/L1371/2009 (HQ439254)

 A/NWF/PAK/L1372/2009 (HQ439255)

 A/BAD/AFG/L2818/2009 (HQ439300)

 A/BAD/AFG/L2819/2009 (HQ439301)

 A/BAD/AFG/L2820/2009 (HQ439302)

 A/BAD/AFG/L2821/2009 (HQ439303)

 A/PAN/AFG/1572/2009 (HQ439290)

 A/AFG/232/2010

 A/PAK/23/2010

 A/JAW/AFG/L1437/2009 (HQ439276)

 A/BAD/AFG/L2822/2009 (HQ439304)

 A/BAD/AFG/L3024/2009 (HQ439305)

AFG-07

 A/IRN/1/2011

 A/BAL/PAK/iso-2/2011 (JX435106)

 A/PAK/5/2013

 A/PAK/1/2013

 A/PAK/6/2013

 A/PAK/48/2012

 A/PAK/11/2013

 A/PAK/13/2013

 A/PAK/19/2013

 A/PAK/8/2013

 A/PAK/25/2013

 A/PAK/21/2013

 A/PAK/14/2013

 A/PAK/17/2013

FAR-11

 A/PAK/50/2012

 A/PAK/52/2012

 A/PAK/56/2012

 A/PAK/49/2012

 A/IRN/30/2012

 A/IRN/33/2012

 A/PAK/47/2012

 A/IRN/25/2012

 A/IRN/15/2012

 A/IRN/16/2012

 A/IRN/20/2012

 A/PAK/38/2012

 A/PAK/43/2012

 A/IRN/35/2012

 A/PAK/39/2012

 A/IRN/17/2012

 A/IRN/18/2012

 A/PAK/2/2013

 A/PAK/54/2012

 A/IRN/28/2012

 A/IRN/29/2012

SIS-12

FAR-09 A/IRN/78/2009

AFG-07 A/AFG/6/2007 (FJ755007)

SIS-10 A/IRN/125/2010

HER-10 A/AFG/10/2010

BAR-08 A/BAR/6/2008 (FJ755010)

ESF-10 A/IRN/9/2010

 A/IRN/1/2005 (EF208769)

EZM-07 A/TUR/33/2008 (FJ755155)

ARD-07 A/TUR/1/2008 (FJ755133)

KSS-09 A/TUR/3/2010

QAZ-11 A/IRN/9/2011

Iran-05

 Thai-87

 Sea-97

 Iran-87

 Iran-99

 Iran-96

 A22

 A15

ASIA

 EURO-SA

 AFRICA

98

99

98

99

90

78

99

99

100

100

95

88

95

88

100

76

88

91

70

87

93

0.02

 Asia1/AFG/51/2011

 Asia1/AFG/55/2011

 Asia1/AFG/48/2011

 Asia1/PAK/81/2011

 Asia1/PAK/67/2011

 Asia1/PAK/60/2011

 Asia1/PAK/56/2011

 Asia1/PAK/53/2011

 Asia1/PAK/50/2011

 Asia1/PAK/37/2011

 Asia1/PAK/33/2011

 Asia1/PAK/14/2011

 Asia1/PAK/11/2011

 Asia1/PAK/111/2010

 Asia1/PAK/106/2010

 Asia1/PAK/108/2010

 Asia1/PAK/7/2011

 Asia1/PAK/12/2011

 Asia1/PAK/15/2011

 Asia1/PAK/35/2011

 Asia1/PAK/39/2011

 Asia1/PAK/51/2011

 Asia1/PAK/54/2011

 Asia1/PAK/57/2011

 Asia1/PAK/61/2011

 Asia1/PAK/68/2011

 Asia1/PAK/17/2011

 Asia1/PAK/83/2011

 Asia1/IRN/49/2011

 Asia1/PAK/110/2010

 Asia1/PAK/8/2011

 Asia1/PAK/13/2011

 Asia1/PAK/16/2011

 Asia1/PAK/36/2011

 Asia1/PAK/49/2011

 Asia1/PAK/52/2011

 Asia1/PAK/55/2011

 Asia1/PAK/58/2011

 Asia1/PAK/64/2011

 Asia1/PAK/69/2011

 Asia1/PAK/89/2011

 Asia1/PAK/90/2011

 Asia1/AFG/66/2011

 Asia1/AFG/68/2011

 Asia1/AFG/73/2011

 Asia1/AFG/78/2011

 Asia1/IRN/33/2011

 Asia1/IRN/38/2011

 Asia1/AFG/40/2011

 Asia1/PAK/2/2012

 Asia1/PAK/3/2012

 Asia1/PAK/1/2012

 Asia1/PAK/11/2012

 Asia1/PAK/36/2012

 Asia1/PAK/37/2012

 Asia1/IRN/47/2011

 Asia1/PAK/10/2013

 Asia1/PAK/45/2012

 Asia1/PAK/46/2012

 Asia1/PAK/18/2012

 Asia1/PAK/19/2012

 Asia1/PAK/29/2012

 Asia1/PAK/9/2013

 Asia1/PAK/14/2013

 Asia1/PAK/8/2013

 Asia1/PAK/7/2013

 Asia1/PAK/21/2012

 Asia1/PAK/24/2012

 Asia1/PAK/25/2012

 Asia1/PAK/26/2012

 Asia1/PAK/30/2012

 Asia1/PAK/10/2012

 Asia1/PAK/22/2012

 Asia1/PAK/27/2012

 Asia1/PAK/35/2012

 Asia1/PAK/4/2012

 Asia1/PAK/5/2012

 Asia1/PAK/42/2012

 Asia1/PAK/23/2013

 Asia1/PAK/8/2008

Sindh-08

Group I Asia1/AFG/1/2001 (DQ121109)

 Asia1/HKN/19/74

 Asia1/Shamir/ISR/89

Group III Asia1/IND/762/2003* (DQ101240)

 Asia1/IND/14/95* (AF390678)

Group VIb Asia1/IRN/10/2004 (DQ121119)

 Asia1/YNBS/CHA/58 (AY390432)

 Asia1/IND/63/72* (AY304994)

Group V Asia1/IND/18/80 (DQ121116)

 Asia1/PAK/1/54 (AY593795)

99

78

99

99

99

98

99

98

99

99

96

99

86

90

97

94

85

76

71

79

0.02
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Palestinian Autonomous 

Territories 
WRLFMD/2013/00029 

Date received: 04/12/2013 

No. of samples: 2 

O (ME-SA/PanAsia-2
FAR-09

): 2 

 

 

 

  

 O/IRN/43/2009

 O/IRN/75/2009

 O/IRN/61/2009

 O/IRN/80/2009

 O/IRN/60/2009

 O/IRN/81/2009

 O/IRN/31/2009

 O/IRN/66/2009

 O/IRN/51/2009

 O/IRN/84/2009

 O/IRN/68/2009

 O/IRN/83/2009

 O/IRN/89/2009

 O/IRN/42/2009

 O/IRN/76/2009

 O/IRN/65/2009

 O/IRN/35/2009

 O/IRN/49/2009

 O/IRN/38/2009

 O/IRN/34/2009

 O/IRN/64/2009

 O/IRN/52/2009

 O/IRN/79/2009

 O/SAU/1/2009

 O/SAU/2/2009

 O/IRN/41/2009

 O/IRN/21/2012

 O/IRN/2/2013

 O/IRN/62/2011

 O/IRN/71/2011

 O/IRN/77/2011

 O/IRN/57/2009

 O/ISR/2/2013

 O/ISR/3/2013

 O/ISR/1/2013

 O/PAT/13/2013

 O/PAT/14/2013

 O/TUR/36/2013

 O/TUR/37/2013

 O/TUR/24/2013

 O/TUR/29/2013

 O/TUR/25/2013

 O/TUR/12/2013

 O/TUR/26/2013

 O/TUR/27/2013

 O/TUR/38/2013

 O/TUR/31/2013

 O/TUR/33/2013

 O/IRN/56/2009

 O/IRN/87/2009

FAR-09

BAL-09 O/IRN/18/2010

PUN-10 O/PAK/16/2010

 O/IRN/8/2005

ANT-10 O/IRN/88/2009

TER-08 O/TUR/257/2008* (FMDI)

SAN-09 O/TUR/264/2009* (FMDI)

PanAsia-2

 PanAsia

 Irn-2001

 Ind-2001

 Pak-98

 O/IND/53/79 (AF292107)

 O/IND/R2/75* (AF204276)

 O1/Manisa/TUR/69 (AY593823)

ME-SA

 SEA

 EA-2

 EA-3

 EA-4

 WA

 EA-1

 CATHAY

 ISA-1

 ISA-2

 EURO-SA

100

100

99

100

99

100

99

87

87

78

86
72

99

98

90

99

100

87

70

91

99

0.02
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Saudi Arabia 
WRLFMD/2013/00023 

Date received: 07/11/2013 

No. of samples: 3 

O (ME-SA/Ind-2001
KAR-13

): 3 

 

WRLFMD/2013/00026 

Date received: 29/11/2013 

No. of samples: 3 

O (ME-SA/Ind-2001
KAR-13

): 3 

 

 

 

 

  

 O/BAN/25/2009 (HQ630686)

 O/BAN/27/2009 (HQ630688)

 O/BAN/26/2009 (HQ630687)

 O/BHU/18/2009

 O/BHU/5/2009

 O/IND/27/2012* (KC506510)

 O/IND/102/2010* (KC506466)

 O-GD/NEP/1/2010

 O/BHU/4/2009

 O/BHU/19/2009

 O/BHU/7/2009

 O/IND/148/2010* (KC506474)

 O/BHU/8/2009

 O/BHU/9/2009

 O/BHU/10/2009

 O/NEP/3/2010

 O/BHU/2/2009

 O/IND/132/2010* (KC506472)

 O/IND/29/2010* (KC506455)

 O/BAN/2/2009 (HQ630677)

 O/NEP/6/2010

 O/BHU/6/2009

 O/BAN/23/2009 (HQ630684)

 O/NEP/17/2010

 O/NEP/5/2010

 O/BAN/28/2009 (HQ630689)

 O/BAN/29/2009 (HQ630690)

 O/BAN/30/2009 (HQ630691)

 O/BAN/31/2009 (HQ630692)

 O/IND/181/2010* (KC506477)

 O/IND/182/2010* (KC506478)

 O/BAN/11/2009 (HQ630682)

 O/IND/30/2010* (KC506456)

 O/IND/104/2010* (KC506467)

 O/BAN/9/2009 (HQ630681)

 O/IND/32/2012* (KC506511)

 O/BHU/26/2009

 O/BHU/23/2009

 O/BHU/20/2009

 O/BHU/25/2009

 O/BHU/3/2009

 O/BHU/16/2009

 O/IND/4/2011* (KC506485)

 O/IND/5/2011* (KC506486)

 O/IND/6/2011* (KC506487)

 O/IND/2/2011* (KC506484)

 O/IND/38/2011* (KC506492)

d

 O/BHU/1/2013

 O/SAU/1/2013

 O/SAU/4/2013

 O/SAU/3/2013

 O/SAU/6/2013

 O/SAU/7/2013

 O/SAU/8/2013

 O/LIB/1/2013

 O/LIB/4/2013

 O/LIB/5/2013

 O/LIB/7/2013

 O/LIB/2/2013

 O/LIB/3/2013

 O/LIB/6/2013

KAR-13

c O/UAE/4/2008

a O/KUW/3/97 (DQ164904)

b O/OMN/7/2001 (DQ164941)

Ind-2001

 Irn-2001

 PanAsia

 PanAsia-2

 Pak-98

 O/IND/53/79 (AF292107)

ME-SA

 O/IND/R2/75* (AF204276)

 O1/Manisa/TUR/69 (AY593823)
ME-SA

 SEA

 EA-3

 EA-1

 WA

 EA-4

 EA-2

 CATHAY

 ISA-1

 ISA-2

 EURO-SA

100

100

100

99

99

100

73

98

79

85

92

86
93

89

86

95

84

99

90

98

97

100

89

87

97

0.02
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O
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Taiwan POC 
WRLFMD/2013/00022 

Date received: 06/11/2013 

No. of samples: 1 

O (CATHAY): 1 

 
Location not provided. 
 

 

 

 

  

 O/TAW/Taipei-109/97 (AF095869)

 O/TAW/Taipei-145/97 (AF095875)

 O/TAI/97 (AY593835)

 O/TAW/81/97

 O/TAW/TL/97 (AF030259)

 O/TAW/Hsinchu-128/97 (AF095873)

 O/TAW/Taichung-077/97 (AF095866)

 O/TAW/Yunlin-136/97 (AF095874)

 O/TAW/Tainan-041/97 (AF095864)

 O/TAW/Taipei-110/97 (AF095870)

 O/TAW/Taipei-150/97 (AF095876)

 O/TAW/Miaoli-165/97 (AF095879)

 O/TAW/Kaohsiung-153/97 (AF095877)

 O/TAW/Tainan-168/97 (AF095880)

 O/TAW/Nantow-089/97 (AF095868)

 O/TAW/Chunhwa-158/97 (AF095878)

 O/TAW/Tainan-181/97 (AF095881)

 O/Yunlin/TAW/97 (AF308157)

 O/TAW/Taoyuan-113/97 (AF095872)

 O/Chu-Pei/TAW/97

 O/TAW/Taoyuan-018/97 (AF095863)

 O/TAW/Hsinchu-079/97 (AF095867)

 O/TAW/Taitung-111/97 (AF095871)

 O-TW-205-98 (GQ292727)

 O-TW-219-98 (GQ292729)

 O-TW-185-97 (GQ292726)

 O/TAW/Pingtung-060/97 (AF095865)

 O/TAW/Kaohsiung-190/97 (AF095885)

 O/TAW/Hsinchu-189/97 (AF095884)

 O/TAW/Taichung-186/97 (AF095882)

 O/TAW/Chunhwa-188/97 (AF095883)

 O/TAW/4/99 (AJ294928)

 O/Penghu/TAI/99 (AY593833)

 O-TW-241-99 (GQ292730)

 O-TW-253-99 (GQ292736)

 O-TW-255-2000 (GQ292737)

 O-TW-256-2001 (GQ292738)

 O/TAW/1/2013

 O/TAW/1/2009

 O-TW-258-2009 (GQ292740)

 O-TW-257-2009 (GQ292739)

 O/TAW/YLP/09* (AHRI)

 O-TW-252-99 (GQ292735)

 O/PHI/7/96 (AJ294926)

 O/HKN/6/83 (AJ294919)

 O/HKN/21/70 (AJ294911)

CATHAY

 EURO-SA

 ISA-2

 ISA-1

 EA-2

 SEA

 WA

 EA-1

 EA-4

 EA-3

 ME-SA

99

99

99

99

97

99

86

76

70

99

99

99

97

99

70

85

78

0.02
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Vietnam 
WRLFMD/2013/00025 

Date received: 26/11/2013 

No. of samples: 40 

O (ME-SA/PanAsia): 19 

A (ASIA/Sea-97): 8+2 

FMDV-GD: 11 

 

 

Nam Dinh
Ninh Bình 

Thai Binh 

Hai Phong

Hà 
Tinh 

Nghe An 

Quang
Tri

Thanh Hoa 

Thua Thiên-Hue

Băc 
Kan

Cao Bang Hà Giang 

Lang 
Son 

Lao Cai 

BN : Bac Ninh
H : Ha Noi 
HNa : Ha Nam 
HTa : Hà Tây
HY : Hung Yen

Yên Bái Đien
Biên 

Hoa 
Binh 

Lai Châu 

Son La 

Đak Lak

Đak
Nông 

Gia Lai 

Kon Tum 

Lâm Dong 
Ninh Thuan

Phú 
Yên 

Quang Nam 

Quang
Ngãi

Da Nang

Bà Ria–Vung Tàu

Binh Duong 
Bình 
Phuoc

Dong 
Nai 

Tay 
Ninh 

Ho Chi Minh 

An Giang 

Bac Liêu

Ben Tre

Cà 
Mau 

Đong Tháp

Hau Giang

Kiên Giang 

Long An 

Sóc Trang

Tien Giang

Trà Vinh 
Vinh Long 

Can Tho

H. BN.

HTa.

HNa.

HY.

Phú Tho

Bac Giang

Hai Duong 

Thái Nguyên

Vinh Phúc 

©
d

-m
a

p
s
.c

o
m

150 km

100 mi

O

A

FMDV-GD

VIT/39/2013

VIT/24/2013

VIT/27/2013

VIT/37/2013

VIT/41/2013

VIT/57/2013

VIT/38/2013

VIT/42/2013

VIT/59/2013

VIT/49/2013

VIT/51/2013

VIT/50/2013

VIT/52/2013

VIT/36/2013

VIT/56/2013

VIT/34/2013

VIT/53/2013

VIT/54/2013

VIT/55/2013

VIT/58/2013

VIT/60/2013

VIT/40/2013

VIT/46/2013

VIT/47/2013

VIT/61/2013

VIT/45/2013

VIT/44/2013

VIT/22/2013

VIT/23/2013

VIT/25/2013

VIT/28/2013

VIT/30/2013

VIT/31/2013

VIT/32/2013

VIT/33/2013

VIT/26/2013

VIT/43/2013

VIT/48/2013

VIT/56/2013
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 O/VIT/22/2013

 O/VIT/23/2013

 O/VIT/28/2013

 O/VIT/30/2013

 O/VIT/31/2013

 O/VIT/27/2013

 O/VIT/24/2013

 O/VIT/6/2012

 O/VIT/11/2012

 O/VIT/4/2012

 O/VIT/9/2012

 O/VIT/3/2012

 O/VIT/8/2012

 O/VIT/25/2013

 O/VIT/5/2012

 O/VIT/10/2012

 O/VIT/1/2012

 O/VIT/7/2012

 O/VIT/12/2012

 O/VIT/13/2012

 O/VIT/42/2011

 O/VIT/2/2012

 O/VIT/29/2011

 O/VIT/31/2011

 O/VIT/16/2010

 O/VIT/34/2011

 O/VIT/35/2011

 O/VIT/10/2008

 O/LAO/2/2010

 O/VIT/4/2011

 O/VIT/9/2011

 O/VIT/12/2011

 O/CHA/7/2011* (JF837375)

 O/VIT/7/2011

 O/VIT/17/2011

 O/VIT/5/2011

 O/VIT/6/2011

 O/VIT/16/2011

 O/VIT/37/2011

 O/VIT/14/2011

 O/VIT/13/2011

 O/VIT/36/2011

 O/VIT/21/2012

 O/VIT/22/2012

 O/VIT/32/2011

 O/VIT/3/2011

 O/TAI/7/2011

 O/VIT/9/2010

 O/VIT/19/2010

 O/VIT/14/2012

 O/VIT/3/2010

 O/VIT/15/2010

 O/VIT/22/2010

 O/VIT/1/2011

 O/VIT/11/2010

 O/VIT/10/2010

 O/VIT/14/2010

 O/VIT/23/2011

 O/CAM/3/2010

 O/CAM/6/2010

 O/CAM/1/2010

 O/CAM/2/2010

 O/VIT/13/2010

 O/CAM/4/2010

 O/VIT/4/2010

 O/VIT/6/2010

 O/VIT/7/2010

 O/VIT/8/2010

 O/VIT/12/2010

 O/CAM/5/2010

 O/CAM/8/2010

 O/LAO/1/2011

 O/LAO/2/2011

 O/VIT/20/2010

 O/VIT/21/2010

 O/VIT/23/2010

 O/VIT/27/2012

 O/VIT/18/2013

 O/VIT/20/2013

 O/VIT/45/2013

 O/VIT/14/2013

 O/VIT/16/2013

 O/VIT/39/2013

 O/VIT/36/2013

 O/VIT/11/2013

 O/VIT/12/2013

 O/VIT/32/2013

 O/VIT/33/2013

 O/VIT/13/2013

 O/VIT/15/2013

 O/VIT/38/2013

 O/VIT/40/2013

 O/VIT/37/2013

 O/VIT/51/2013

 O/VIT/46/2013

 O/VIT/47/2013

 O/UKG/35/2001 (AJ539141)

PanAsia

 PanAsia-2

 Irn-2001

 Ind-2001

 Pak-98

 O/IND/53/79 (AF292107)

 O/IND/R2/75* (AF204276)

 O1/Manisa/TUR/69 (AY593823)

ME-SA

 SEA

 EA-3

 EA-2

 EA-4

 WA

 EA-1

 CATHAY

 ISA-1

 ISA-2

 EURO-SA

100

100

99

100

99

99

100

80

73

88

85

99

100

99

95

94

83

75

91

99

99

70

98

93

100

87

88

70

90

75

72

0.02

 A/CAM/2/2008 (HQ116294)

 A/CAM 4/08* (TRRL)

 A/LAO/14/07* (TRRL)

 A/LAO/16/07* (TRRL)

 A/LAO/4/07* (TRRL)

 A/LAO/15/07* (TRRL)

 A/LAO/3/07* (TRRL)

 A/LAO/11/07* (TRRL)

 A/LAO/2/07* (TRRL)

 A/LAO/1/07* (TRRL)

 A/LAO/6/2006 (EU667457)

 A/LAO/6/07* (TRRL)

 A/LAO/17/07* (TRRL)

 A/LAO/13/07* (TRRL)

 A/LAO/10/07* (TRRL)

 A/LAO/5/07* (TRRL)

 A/LAO/8/2006 (EU667459)

 A/LAO/8/07* (TRRL)

 A/LAO/7/2006 (EU667458)

 A/LAO/9/07* (TRRL)

 A/LAO/12/07* (TRRL)

 A/CAM/1/2006 (HQ116292)

 A/CAM/2/2006 (HQ116293)

 A/VIT/35/2013

 A/VIT/54/2013

 A/VIT/59/2013

 A/VIT/58/2013

 A/VIT/56/2013

 A/VIT/42/2013

 A/VIT/53/2013

 A/VIT/49/2013

 A/VIT/55/2013

 A/VIT/60/2013

 A/MAY/1/2008 (HQ116303)

 A/MAY/3/2008 (HQ116304)

 A/MAY/3/2007 (HQ116302)

 A/TAI/11/2008 (HQ116340)

 A/TAI/14/2008 (HQ116342)

 A/VIT/7/2008 (HQ116375)

 A/TAI/15/2008 (HQ116343)

 A/TAI/19/2008 (HQ116347)

 A/TAI/16/2008 (HQ116344)

 A/TAI 67/08* (TRRL)

 A/LAO/4/2008 (HQ116295)

 A/VIT/5/2008 (HQ116373)

 A/VIT/1/2009 (HQ116377)

 A/VN/09/2009* (GQ406247)

 A/TAI/5/2003

 A/TAI/10/2003 (HQ116314)

 A/TAI/7/2003 (HQ116312)

 A/MAY/4/2003 (HQ116298)

 A/TAI/8/2003 (HQ116313)

 A/TAI/9/2003

 A/VIT/5/2013

 A/VIT/6/2013

 A/VIT/4/2013

 A/VIT/1/2013

 A/VIT/3/2013

 A/VIT/25/2012

 A/VIT/26/2012

 A/VIT/15/2012

 A/VIT/16/2012

 A/VIT/17/2012

 A/VIT/18/2012

 A/VIT/19/2012

 A/VIT/20/2012

 A/TAI/2/97 (EF208778)

Sea-97

 Thai-87

 Iran-87

 A22

 Iran-96

 Iran-99

 A15

 Iran-05

ASIA

 EURO-SA

 AFRICA

1 0 0
1 0 0

8 4

1 0 0

9 9

1 0 0

1 0 0

8 2

1 0 0

9 9

1 0 0

9 9

8 1

7 9

9 9

8 8

9 4

8 1

9 9

9 9

1 0 0

7 7

9 9

0.02
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AFRICA 

 

 

Kenya 
WRLFMD/2013/00019 

Date received: 25/09/2013 

No. of samples: 15 

A (AFRICA/G-I): 2 

SAT 1 (I): 7 

SAT 2 (IV): 1 

FMDV-GD: 5 

 

 

 

100 km

60 mi

© Daniel Dalet / d-maps.com

Central

Coast

Eastern

Nairobi

North

Eastern

Nyanza

Rift Valley

Western

A

SAT 1

SAT 2

FMDV-GD

KEN/126/2009

KEN/4/2012

KEN/5/2012

KEN/6/2012

KEN/7/2012

KEN/1/2013

KEN/2/2013

KEN/3/2013

KEN/4/2013

KEN/5/2013

KEN/6/2013

KEN/7/2013

KEN/8/2013

KEN/9/2013

KEN/10/2013

 A/TAN/11/2009 (KF561694)

 A/TAN/45/2009 (KF561696)

 A/TAN/4/2009 (KF561692)

 A/KEN/28/2008 (KF561702)

 A/TAN/42/2009 (KF561695)

 A/TAN/47/2009 (KF561697)

 A/KEN/5/2012

 A/KEN/6/2012

 A/KEN/22/2009 (KF561703)

 A/TAN/40/2012

 A/TAN/41/2012

 A/COD/8/2011

 A/COD/9/2011

 A/COD/10/2011

 A/COD/11/2011

 A/COD/12/2011

 A/COD/2/2011

 A/COD/3/2011

 A/TAN/67/2012

 A/TAN/68/2012

 A/TAN/71/2012

 A/TAN/70/2012

 A/TAN/69/2012

 A/TAN/72/2012

 A/TAN/73/2012

 A/TAN/60/2012

 A/TAN/1/2013

 A/TAN/66/2012

 A/TAN/56/2012

 A/TAN/61/2012

 A/TAN/65/2012

 A/TAN/2/2013

 A/TAN/3/2013

 A/KEN/12/2005 (K44/2005)

 A/KEN/3/2006

 A/KEN/7/2008 (KF561700)

 A/KEN/8/2008 (KF561701)

 A/TAN/9/2009 (KF561693)

 A/TAN/11/2008 (KF561690)

 A/TAN/12/2008 (KF561691)

 A/BUN/4/90

 A/K49/84*

 A/MAL/5/81

 A/UGA/1/2002

 A/BUN/2/80

 A/ZAM/90

 A/KEN/42/66 (K18/66)(KF561699)

 A/K16/74*

 A/K179/71* (KEN/1/76)

 A/TAN/4/80 (KF561689)

 A/TAN/2/68 (T626/68)(KF561687)

 A/TAN/3/68 (T809/67)(KF561688)

G-I

 G-VII

 G-V

 G-IV

 G-II

 G-VI

 G-III

AFRICA

 EURO-SA

 ASIA

99

99

99

99

95

90

86

85

72

70

72

72

99

98

99

99

85

99

99

99

89

94

88

99

99

99

71

0.02
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 SAT1/KEN/22/2008

 SAT1/KEN/23/2008

 SAT1/KEN/26/2008

 SAT1/KEN/32/2008

 SAT1/KEN/34/2008

 SAT1/KEN/35/2008

 SAT1/KEN/8/2009

 SAT1/KEN/16/2009

 SAT1/KEN/25/2008

 SAT1/K96/99* (HQ267523)

 SAT1/K114/99* (HQ267524)

 SAT1/TAN/51/99

 SAT1/TAN/21/99

 SAT1/TAN/60/99

 SAT1/TAN/26/99

 SAT1/TAN/19/99

 SAT1/TAN/25/99

 SAT1/KEN/55/2009

 SAT1/KEN/15/2009

 SAT1/KEN/117/2009

 SAT1/KEN/9/2009

 SAT1/KEN/14/2009

 SAT1/KEN/109/2009

 SAT1/KEN/119/2009

 SAT1/KEN/4/2013

 SAT1/KEN/5/2013

 SAT1/KEN/6/2013

 SAT1/KEN/7/2013

 SAT1/KEN/8/2013

 SAT1/KEN/9/2013

 SAT1/KEN/10/2013

 SAT1/TAN/11/2012

 SAT1/TAN/12/2012

 SAT1/TAN/44/2012

 SAT1/TAN/45/2012

 SAT1/TAN/25/2012

 SAT1/TAN/50/2012

 SAT1/TAN/27/2012

 SAT1/TAN/49/2012

 SAT1/TAN/22/2012

 SAT1/TAN/23/2012

 SAT1/KEN/109/2010

 SAT1/KEN/12/2010

 SAT1/KEN/13/2010

 SAT1/KEN/76/2010

 SAT1/KEN/104/2010

 SAT1/KEN/106/2010

 SAT1/KEN/77/2010

 SAT1/KEN/96/2010

 SAT1/KEN/118/2010

 SAT1/KEN/119/2010

 SAT1/KEN/97/2010

 SAT1/KEN/98/2010

 SAT1/T155/71

 SAT1/ZIM/23/2003 (KF219690)

I (NWZ)

 II (SEZ)

 IV (EA-1)

 VIII (EA-3)

 III (WZ)

 IX

 V

 VII (EA-2)

 VI
1 0 0

9 3

1 0 0

8 8

9 9

1 0 0

8 6

9 4

1 0 0

9 8

1 0 0

1 0 0

7 1

9 8

1 0 0

8 7

1 0 0

1 0 0

8 3

8 3

1 0 0

8 6

1 0 0

9 1

9 9

0.05

 SAT2/TAN/10/2012

 SAT2/TAN/32/2012

 SAT2/TAN/9/2012

 SAT2/TAN/5/2012

 SAT2/TAN/15/2012

 SAT2/TAN/16/2012

 SAT2/TAN/13/2012

 SAT2/TAN/14/2012

 SAT2/TAN/1/2012

 SAT2/TAN/3/2012

 SAT2/TAN/34/2012

 SAT2/TAN/64/2012

 SAT2/TAN/36/2012

 SAT2/TAN/37/2012

 SAT2/TAN/7/2012

 SAT2/ZAM/1/2012

 SAT2/ZAM/2/2012

 SAT2/KEN/18/2011

 SAT2/KEN/4/2012

 SAT2/TAN/3/2011

 SAT2/TAN/4/2011

 SAT2/TAN/6/2011

 SAT2/TAN/7/2011

 SAT2/TAN/8/2011

 SAT2/KEN/21/2011

 SAT2/KEN/12/2011

 SAT2/KEN/20/2011

 SAT2/KEN/17/2011

 SAT2/KEN/19/2011

 SAT2/TAN/18/2012

 SAT2/TAN/19/2012

 SAT2/TAN/43/2009

 SAT2/KEN/9/99 (AF367133)

 SAT2/TAN/4/2004

 SAT2/TAN/9/2004

 SAT2/K13/87 (HM623687)

 SAT2/TAN/21/2004

 SAT2/KEN/6/2004

 SAT2/KEN/17/2004

 SAT2/KEN/8/2005

 SAT2/KEN/18/2008

 SAT2/KEN/21/2008

 SAT2/KEN/19/2008

 SAT2/K17/07 (HM623705)

 SAT2/KEN/13/2007

 SAT2/K59/07 (HM623708)

 SAT2/KEN/22/2007

 SAT2/KEN/14/2007

 SAT2/KEN/5/2007

 SAT2/KEN/10/2007

 SAT2/KEN/11/2007

 SAT2/ETH/1/90 (1989)(AY343935)

 SAT2/KEN/1/84 (K7/84) (AY344505)

IV

 III

 I

 XI

 II

 V

 VI

 XIII

 XIV

 VII

 VIII

 X

 XII

 IX

9 9

9 9

9 9

9 9

8 5

9 8

7 1

7 4

8 1

9 7

7 5

9 9

8 2

8 7

9 0

8 6

9 5

8 3

9 9

9 0

9 8

8 7

9 9

9 9

9 9

9 8

9 8

9 4

8 7

7 6

9 9

0.05
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Libya 
WRLFMD/2013/00021 

Date received: 29/10/2013 

No. of samples: 7 

O (ME-SA/Ind-2001
KAR-13

): 7 (red diamond) 

 

WRLFMD/2013/00021 

Date received: 29/10/2013 

No. of samples: 15 

O (ME-SA/Ind-2001
KAR-13

): 2 (red circle) 

FMDV-GD: 11 

NVD: 2 

 
Samples received via Dr. E. Brocchi, Istituto 

Zooprofilattico Sperimentale della Lombardia e 

dell’Emilia Romagna (IZSLER), Brescia, Italy. 

 

Locations were not provided for the second batch of 

samples. 

 

 

 

 

  

 O/BAN/25/2009 (HQ630686)

 O/BAN/27/2009 (HQ630688)

 O/BAN/26/2009 (HQ630687)

 O/BHU/18/2009

 O/BHU/5/2009

 O/IND/27/2012* (KC506510)

 O/IND/102/2010* (KC506466)

 O-GD/NEP/1/2010

 O/BHU/4/2009

 O/BHU/19/2009

 O/BHU/7/2009

 O/IND/148/2010* (KC506474)

 O/BHU/8/2009

 O/BHU/9/2009

 O/BHU/10/2009

 O/NEP/3/2010

 O/BHU/2/2009

 O/IND/132/2010* (KC506472)

 O/IND/29/2010* (KC506455)

 O/BAN/2/2009 (HQ630677)

 O/NEP/6/2010

 O/BHU/6/2009

 O/BAN/23/2009 (HQ630684)

 O/NEP/17/2010

 O/NEP/5/2010

 O/BAN/28/2009 (HQ630689)

 O/BAN/29/2009 (HQ630690)

 O/BAN/30/2009 (HQ630691)

 O/BAN/31/2009 (HQ630692)

 O/IND/181/2010* (KC506477)

 O/IND/182/2010* (KC506478)

 O/BAN/11/2009 (HQ630682)

 O/IND/30/2010* (KC506456)

 O/IND/104/2010* (KC506467)

 O/BAN/9/2009 (HQ630681)

 O/IND/32/2012* (KC506511)

 O/BHU/26/2009

 O/BHU/23/2009

 O/BHU/20/2009

 O/BHU/25/2009

 O/BHU/3/2009

 O/BHU/16/2009

 O/IND/4/2011* (KC506485)

 O/IND/5/2011* (KC506486)

 O/IND/6/2011* (KC506487)

 O/IND/2/2011* (KC506484)

 O/IND/38/2011* (KC506492)

d

 O/BHU/1/2013

 O/SAU/1/2013

 O/SAU/4/2013

 O/SAU/3/2013

 O/SAU/6/2013

 O/SAU/7/2013

 O/SAU/8/2013

 O/LIB/1/2013

 O/LIB/4/2013

 O/LIB/5/2013

 O/LIB/7/2013

 O/LIB/17/2013

 O/LIB/22/2013

 O/LIB/2/2013

 O/LIB/3/2013

 O/LIB/6/2013

KAR-13

c O/UAE/4/2008

a O/KUW/3/97 (DQ164904)

b O/OMN/7/2001 (DQ164941)

Ind-2001

 Irn-2001

 PanAsia

 PanAsia-2

 Pak-98

 O/IND/53/79 (AF292107)

ME-SA

 O/IND/R2/75* (AF204276)

 O1/Manisa/TUR/69 (AY593823)
ME-SA

 SEA

 EA-3

 EA-1

 WA

 EA-4

 EA-2

 CATHAY

 ISA-1

 ISA-2

 EURO-SA

1 0 0

1 0 0

1 0 0

9 9

9 9

1 0 0

7 3

9 8

7 8

8 5

9 2

8 6

9 2

8 8

8 5

9 5

8 4

9 9

9 0

9 8

9 7

1 0 0

8 9

8 7

9 7

0.02

Al Boutnan

Darnah

Al Djabal al Akhdar

Al Marj

Benghazi

Al Wahat

Al Koufrah

Syrte

Misratah

Al Mourqoub
Tripoli
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Az Zaouiyah

An Nouqat 
al Khams

Al Djabal al Gharbi
Nalout

Al DjoufrahWadi ach Chatii

Sebha

Wadi al HayaatGhat

Mourzouq

300 km

200 mi

© Daniel Dalet / d-maps.com

O

LIB/1/2013

LIB/2/2013

LIB/3/2013

LIB/4/2013

LIB/5/2013

LIB/6/2013

LIB/7/2013
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Fig. 1. Phylogenetic comparison of VP1 sequences from O-Ind-2001 from Bhutan, Libya and Saudi Arabia with 

recent viruses from India. Produced by the Project Directorate on Foot and Mouth Disease (ICAR), Mukteswar, 

India. 
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Vaccine matching (for individual data see: Annex 1 Table C) 

 

Serotype O 

 

Two FMDV type O isolates from Libya and 4 FMDV type O isolates from Saudi Arabia were found to be of the 

ME-SA Ind-2001
KAR-13

 lineage. These were analysed using the two dimensional neutralisation tests (2dm-VNT) 

and matched with O 3039, O TAW/98, O TUR/5/09. However, only one out of these 6 O/ME-SA/Ind-2001
KAR-

13
 isolates matched with O1 Manisa (r1-value 0.33). 

 

Three ME-SA isolates from Pakistan collected during 2012 and 2013 (2 of the PanAsia-2
ANT-10

 lineage, and one 

of an unnamed lineage) were tested by 2dm-VNT and matched with O 3039, O/TAW/98 and O TUR/5/09. They 

did not match with O1 Manisa. Similar data were generated using a Palestinian FMD virus isolate which was 

tested against the same panel of vaccine antisera. 

 

One Taiwanese FMD virus isolate was tested and found to be a match against O 3039, O TUR/5/09 and O 

PHI/98. It had a borderline r1-value against O TAW/98 and was not matched against O1 Manisa. Two viruses 

from Vietnam (PanAsia lineage) were also tested and found to be a match with O 3039. One of these isolates 

was not a match to O1 Manisa while the other was. 

 

Serotype A 

 

During this quarter two viruses were received from Kenya (collected during 2012 and of lineage G-I). On a 

2dm-VNT they did not match with A Iran05, A22IRQ or A TUR/06. Work is currently underway to evaluate the 

in-vitro match of these isolates against vaccine strains provided by the Kenyan Veterinary Vaccines Production 

Institute (KEVEVAPI). 

 

Two serotype A viruses were received from Mongolia (from A/ASIA/Sea-97 lineage). These viruses were found 

to be a match to A Iran05, A22IRQ and A TUR/06. Two viruses of the same serotype from Vietnam were also 

tested and found not to match with A Iran05; however, they did match with A TUR/06. These two Vietnam 

isolates had borderline r1-values to A22IRQ and one was matched with A May/97 while the other had a 

borderline value. 

 

Pakistan submitted two serotype A Iran-05
SIS-12

 viruses from 2012 that were tested by the 2dm VNT and found 

to be a match against A TUR/06, but not matched to A Iran-05 or A 22 IRQ. For viruses collected during 2013, 

one isolate (A/PAK/1/2013) from the A Iran-05
FAR-11

 sub-lineage was matched to A22IRQ and A TUR/06 and 

not to A/Iran05 or A MAY/97. Similar results were generated for a virus of the same sub-lineage (with positive 

match for A22IRQ and A TUR/06 and a poor match to A MAY/97), but was also matched against A/Iran05. 

 

Serotype Asia1 

 

Four viruses (Asia1 lineage Sind-08) from Pakistan, two isolated from 2012 and two from 2013 were tested by 

2dm-VNT and were not matched to Asia1/IND/8/79. However, one had a borderline value against Asia1 Shamir 

and another was a match.  

 

Serotype SAT1 and SAT2 

Two viruses from Kenya were tested and were a match to SAT1/RHO/12/78. One serotype SAT2 virus from 

Kenya, isolated in 2012, was not a match to ERI 3218 and SAT2/ZIM/7/83. 
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Annex 1.  TABLE A: Clinical sample diagnostics made by the WRLFMD® between October-December 

2013 

 

       

Country WRL for FMD Animal 

Date of 

Collection Results 

 

Sample 

Identification 

  

VI/ELISA RT-PCR Final report 

       KENYA KEN 126/2009 CATTLE 00-00-09 NVD POS FMDV GD 

(Received in  KEN 4/2012 CATTLE 00-00-12 SAT 2 POS SAT 2 

September 2013 -  KEN 5/2012 CATTLE 23-Dec-12 A POS A 

Results pending KEN 6/2012 CATTLE 24-Dec-12 A POS A 

at the time of  KEN7/2012 CATTLE 29-Dec-12 NVD POS FMDV GD 

previous quarterly KEN 1/2013 CATTLE 00-00-13 NVD POS FMDV GD 

report KEN 2/2013 CATTLE 15-Jan-13 NVD POS FMDV GD 

 KEN 3/2013 CATTLE 15-Jan-13 NVD POS FMDV GD 

 KEN 4/2013 CATTLE 20-Jan-13 SAT 1 POS SAT 1 

 KEN 5/2013 CATTLE 20-Jan-13 SAT 1 POS SAT 1 

 KEN 6/2013 CATTLE 22-Jan-13 SAT 1 POS SAT 1 

 KEN 7/2013 CATTLE 22-Jan-13 SAT 1 POS SAT 1 

 KEN 8/2013 CATTLE 22-Jan-13 SAT 1 POS SAT 1 

 KEN 9/2013 CATTLE 28-Jan-13 SAT 1 POS SAT 1 

 KEN 10/2013 CATTLE 30-Jan-13 SAT 1 POS SAT 1 

       

       

HONG KONG HKN 2/2013 PIG 12-Sep-13 NEG NEG NVD 

       

ISRAEL ISR 1/2013 CATTLE 17-Nov-13 NEG POS FMDV GD 

 ISR 2/2013 CATTLE 17-Nov-13 NEG POS FMDV GD 

 ISR 3/2013 CATTLE 17-Nov-13 NEG POS FMDV GD 

       

LIBYA LIB 1/2013 CATTLE 01-Sep-13 O POS O 

 LIB 2/2013 CATTLE 01-Sep-13 O POS O 

 LIB 3/2013 CATTLE 01-Sep-13 O POS O 

 LIB 4/2013 CATTLE 01-Sep-13 O POS O 

 LIB 5/2013 CATTLE 01-Sep-13 O POS O 

 LIB 6/2013 CATTLE 01-Sep-13 O POS O 

 LIB 7/2013 CATTLE 08-Sep-13 O POS O 

       

LIBYA LIB 8/2013 CATTLE 10-Sep-13 NEG POS FMDV GD 

 LIB 9/2013 CATTLE 10-Sep-13 NEG POS FMDV GD 

 LIB 10/2013 CATTLE 11-Sep-13 NEG NEG NVD 

 LIB 11/2013 CATTLE 12-Sep-13 NEG POS FMDV GD 

 LIB 12/2013 CATTLE 12-Sep-13 NEG POS FMDV GD 

 LIB 13/2013 CATTLE 14-Sep-13 NEG POS FMDV GD 

 LIB 14/2013 CATTLE 24-Sep-13 NEG NEG NVD 

 LIB 15/2013 CATTLE 24-Sep-13 NEG POS FMDV GD 

 LIB 16/2013 CATTLE 30-Sep-13 NEG POS FMDV GD 

 LIB 17/2013 CATTLE 01-Oct-13 O POS O 

 LIB 18/2013 CATTLE 22-Oct-13 NEG POS FMDV GD 

 LIB 19/2013 CATTLE 25-Oct-13 NEG POS FMDV GD 

 LIB 20/2013 CATTLE 25-Oct-13 NEG POS FMDV GD 

 LIB 21/2013 CATTLE 25-Oct-13 NEG POS FMDV GD 

 LIB 22/2013 CATTLE 01-Dec-13 O POS O 
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MONGOLIA MOG 11/2013 CATTLE 01-Sep-13 A POS A 

 MOG 12/2013 CATTLE 01-Sep-13 A POS A 

 MOG 13/2013 CATTLE 01-Sep-13 A POS A 

       

PAKISTAN PAK 42/2012 BUFFALO 15-Sep-12 ASIA-1 POS ASIA-1 

 PAK 43/2012 BUFFALO 28-Sep-12 A POS A 

 PAK 44/2012 BUFFALO 28-Oct-12 NEG POS FMDV GD 

 PAK 45/2012 BUFFALO 02-Nov-12 ASIA-1 POS ASIA-1 

 PAK 46/2012 CATTLE 07-Nov-12 ASIA-1 POS ASIA-1 

 PAK 47/2012 CATTLE 08-Nov-12 A POS A 

 PAK 48/2012 CATTLE 10-Nov-12 A POS A 

 PAK 49/2012 BUFFALO 12-Nov-12 A POS A 

 PAK 50/2012 BUFFALO 22-Nov-12 A POS A 

 PAK 51/2012 CATTLE 10-Dec-12 O POS O 

 PAK 52/2012 BUFFALO 11-Dec-12 A POS A 

 PAK 53/2012 BUFFALO 12-Dec-12 O POS O 

 PAK 54/2012 CATTLE 13-Dec-12 A POS A 

 PAK 55/2012 CATTLE 15-Dec-12 O POS O 

 PAK 56/2012 BUFFALO 19-Dec-12 A POS A 

 PAK 1/2013 BUFFALO 08-Jan-13 A POS A 

 PAK 2/2013 CATTLE 10-Jan-13 A POS A 

 PAK 3/2013 BUFFALO 28-Jan-13 O POS O 

 PAK 4/2013 CATTLE 29-Jan-13 O POS O 

 PAK 5/2013 CATTLE 07-Feb-13 A POS A 

 PAK 6/2013 CATTLE 27-Feb-13 A POS A 

 PAK 7/2013 BUFFALO 28-Feb-13 ASIA-1 POS ASIA-1 

 PAK 8/2013 CATTLE 06-Mar-13 A, ASIA-1 POS A, ASIA-1 

 PAK 9/2013 BUFFALO 14-Mar-13 ASIA-1 POS ASIA-1 

 PAK 10/2013 CATTLE 14-Mar-13 ASIA-1 POS ASIA-1 

 PAK 11/2013 CATTLE 19-Mar-13 A POS A 

 PAK 12/2013 CATTLE 26-Mar-13 O POS O 

 PAK 13/2013 BUFFALO 01-Apr-13 A POS A 

 PAK 14/2013 CATTLE 01-Apr-13 A, ASIA-1 POS A, ASIA-1 

 PAK 15/2013 CATTLE 10-Apr-13 O POS O 

 PAK 16/2013 CATTLE 17-Apr-13 O POS O 

 PAK 17/2013 CATTLE 19-Apr-13 A POS A 

 PAK 18/2013 CATTLE 25-Apr-13 A POS A 

 PAK 19/2013 BUFFALO 27-Apr-13 A POS A 

 PAK 20/2013 CATTLE 16-May-13 O POS O 

 PAK 21/2013 CATTLE 22-May-13 A POS A 

 PAK 22/2013 BUFFALO 25-May-13 O POS O 

 PAK 23/2013 BUFFALO 04-Jun-13 ASIA-1 POS ASIA-1 

 PAK 24/2013 BUFFALO 10-Jun-13 O POS O 

 PAK 25/2013 BUFFALO 01-Aug-13 A POS A 

       

PALESTINIAN 

AUTONOMOUS 

TERRITORIES PAT 13/2013 SHEEP 21-Nov-13 O POS O 

 PAT 14/2013 SHEEP 24-Nov-13 O POS O 

       

SAUDI ARABIA SAU 1/2013 CATTLE 07-Aug-13 O POS O 

 SAU 2/2013 CATTLE 07-Aug-13 NEG NEG NVD 

 SAU 3/2013 CATTLE 07-Aug-13 O POS O 

 SAU 4/2013 CATTLE 07-Aug-13 O POS O 

 SAU 5/2013 CATTLE 10-Sep-13 NEG NEG NVD 

 SAU 6/2013 CATTLE 22-Nov-13 O POS O 
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 SAU 7/2013 CATTLE 27-Nov-13 O POS O 

 SAU 8/2013 CATTLE 27-Nov-13 O POS O 

       

TAIWAN TAW 1/2013 PIG 29-Oct-13 O POS O 

       

VIETNAM VIT 22/2013 PIG 04-Jan-13 O POS O 

 VIT 23/2013 PIG 04-Feb-13 O POS O 

 VIT 24/2013 PIG 23-Feb-13 O POS O 

 VIT 25/2013 PIG 01-Mar-13 O POS O 

 VIT 26/2013 BUFFALO 01-Mar-13 NEG POS FMDV GD 

 VIT 27/2013 PIG 03-Mar-13 O POS O 

 VIT 28/2013 PIG 08-Apr-13 O POS O 

 VIT 29/2013 PIG 06-May-13 NEG POS FMDV GD 

 VIT 30/2013 PIG 23-May-13 O POS O 

 VIT 31/2013 PIG 25-May-13 O POS O 

 VIT 32/2013 CATTLE 30-May-13 O POS O 

 VIT 33/2013 CATTLE 30-Jun-13 O POS O 

 VIT 34/2013 BUFFALO 27-Jul-13 NEG POS FMDV GD 

 VIT 35/2013 CATTLE 30-Jul-13 NEG POS FMDV GD 

 VIT 36/2013 CATTLE 01-Aug-13 O POS O 

 VIT 37/2013 CATTLE 13-Aug-13 O POS O 

 VIT 38/2013 CATTLE 17-Aug-13 O POS O 

 VIT 39/2013 CATTLE 24-Aug-13 O POS O 

 VIT 40/2013 CATTLE 17-Sep-13 O POS O 

 VIT 41/2013 CATTLE 07-Oct-13 NEG POS FMDV GD 

 VIT 42/2013 CATTLE 16-Oct-13 A POS A 

 VIT 43/2013 CATTLE 23-Oct-13 NEG POS FMDV GD 

 VIT 44/2013 PIG 23-Oct-13 NEG POS FMDV GD 

 VIT 45/2013 BUFFALO 23-Oct-13 O POS O 

 VIT 46/2013 CATTLE 25-Oct-13 O POS O 

 VIT 47/2013 CATTLE 25-Oct-13 O POS O 

 VIT 48/2013 CATTLE 25-Oct-13 NEG POS FMDV GD 

 VIT 49/2013 CATTLE 28-Oct-13 A POS A 

 VIT 50/2013 CATTLE 28-Oct-13 NEG POS FMDV GD 

 VIT 51/2013 CATTLE 30-Oct-13 O POS O 

 VIT 52/2013 CATTLE 30-Oct-13 NEG POS FMDV GD 

 VIT 53/2013 CATTLE 02-Nov-13 A POS A 

 VIT 54/2013 BUFFALO 07-Nov-13 A POS A 

 VIT 55/2013 CATTLE 09-Nov-13 A POS A 

 VIT 56/2013 CATTLE 11-Nov-13 A POS A 

 VIT 57/2013 CATTLE 12-Nov-13 NEG POS FMDV GD 

 VIT 58/2013 CATTLE 14-Nov-13 A POS A 

 VIT 59/2013 CATTLE 14-Nov-13 NEG POS FMDV GD 

 VIT 60/2013 CATTLE 16-Nov-13 A POS A 

 VIT 61/2013 CATTLE 16-Nov-13 NEG POS FMDV GD 

       

 TOTAL: 120     

 

FMD(V) Foot-and-mouth disease (virus) 

FMDV GD Genome detected 

VI/ELISA FMDV serotype identified following virus isolation in cell culture and antigen ELISA 

RT-PCR Reverse transcription polymerase chain reaction on epithelial suspension for FMD (or  

 SVD) viral genome 

NVD  No foot-and-mouth disease, swine vesicular disease or vesicular stomatitis virus 

detected 

NT Not tested 
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TABLE B: Summary of samples collected and received to The Pirbright Institute (October-December 

2013) 

 

Country No. of Virus isolation in cell culture/ELISA 

RT-PCR for FMD (or 

SVD) 

 
samples FMD virus serotypes NVD 

virus (where 

appropriate) 

  
O A C SAT 1 SAT 2 SAT 3 Asia 1   Positive Negative 

            

HONG KONG 1 - - - - - - - 1 - 1 

ISRAEL 3 - - - - - - - 3 3 - 

LIBYA 22 9 - - - - - - 13 20 2 

MONGOLIA 3 - 3 - - - - - - 3 - 

PAKISTANa 40 11 21 - - - - 9 1 40 - 

PALESTINIAN 

AUTONOMOUS 

TERRITORIES 2 2 - - - - - - - 2 - 

SAUDI ARABIA 8 6 - - - - - - 2 6 2 

TAIWAN 1 1 - - - - - - - 1 - 

VIETNAM 40 19 8 - - - - - 13 40 - 

            TOTAL 120 48 32 - - - - 9 33 115 5 

            

VI/ELISA FMD (or SVD) virus serotype identified following virus isolation in cell culture and antigen 

detection ELISA  

FMD foot-and-mouth disease 

SVD swine vesicular disease 

NVD no FMD, SVD or vesicular stomatitis virus detected 

NT not tested 

RT-PCR reverse transcription polymerase chain reaction for FMD (or SVD) viral genome 
a 

2 samples from Pakistan contained a mixture of FMDVs of types A and Asia 1 
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TABLE C: Antigenic characterisation of FMD field isolates by matching with vaccine strains by 2dmVNT 

from 1
st
 October to 31

th
 December 2013. 

 

Type O: 

Vaccine Matching studies for Serotype O FMDV by VNT 

Sample 
Reference O 3039 O1 Manisa O TAW/98 O TUR/5/09 

O/LIB/1/2013 M N M M 

O/LIB/7/2013 M N M M 

O/PAK/55/2012 M N M M 

O/PAK/3/2013 M N M M 

O/PAK/24/2013 M N M M 

O/PAT/14/2013 M N M M 

O/SAU/1/2013 M N M M 

O/SAU/4/2013 M N M M 

O/SAU/6/2013 M N M M 

O/SAU/7/2013 M M M M 

O/TAW/1/2013 M N borderline M 

O/VIT/22/2013 M N M/N* NT 

O/VIT/51/2013 M M M NT 

M/N* - two sera were tested. One resulted in a vaccine match while the other did not. 
 
O/TAW/01/2013 was also tested against O Campos (borderline r1-value) and O PHI/98 (vaccine match). 

 

Type A: 
 

Vaccine Matching studies for Serotype A FMDV by VNT 

Sample 
Reference A Iran05 A 22IRQ A MAY/97 A TUR/06 

A/KEN/5/2012 N N NT N 

A/KEN/6/2012 N N NT N 

A/MOG/11/2013 M M NT M 

A/MOG/13/2013 M M NT M 

A/PAK/43/2012 N N borderline M 

A/PAK/56/2012 N N N M 

A/PAK/1/2013 N M N M 

A/PAK/25/2013 M M N M 

A/VIT/42/2013 N borderline M M 

A/VIT/60/2013 N borderline borderline M 

 
A/KEN/05/2012 was also tested against A ERI 98 and found not to be a vaccine match. A/KEN/06/2012 was 

tested against A/ERI/98 and found to be a vaccine match. 

 

Vaccine Matching studies for Serotype Asia1 
FMDV by VNT 

Sample Reference Asia1/IND/8/79 Asia1 Shamir 

Asia1/PAK/42/2012 N N 

Asia1/PAK/56/2012 N N 

Asia1/PAK/7/2013 N borderline 

Asia1/PAK/23/2013 N M 

 

Type SAT1: 
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Vaccine Matching studies for 
Serotype SAT1 FMDV by VNT 

Sample Reference 
SAT1 

RHO/12/78 

SAT1/KEN/4/2013 M 

SAT1/KEN/10/2013 M 

 

Type SAT2: 

 

Vaccine Matching studies for Serotype SAT2 
FMDV by VNT 

Sample Reference ERI 3218 SAT2/ZIM/7/83 

SAT 2/KEN/04/2012 N N 

 

 

Results Descriptor: 

 

M : = Vaccine Match-   r1 = > 0.3. Suggests that there is a close relationship between field isolate and vaccine 

strain. A potent vaccine containing the vaccine strain is likely to confer protection. 

 

N :  = No Vaccine Match - r1 = < 0.3. Suggests that the field isolate is so different from the vaccine strain that 

the vaccine is unlikely to protect 

 

Borderline = Any r1 values between 0.28 to 0.32 

 

  = Not tested against this vaccine 
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Annex 2. Recent FMD Publications (October – December) cited by PubMed (Pirbright Institute papers are 

highlighted in BOLD) 

 

 Hall MD, Knowles NJ, Wadsworth J, Rambaut A, Woolhouse ME. Reconstructing geographical 

movements and host species transitions of foot-and-mouth disease virus serotype SAT 2. MBio. 2013 

Oct 22;4(5):e00591-13. 

 Ludi A, Horton D, Li Y, Mahapatra M, King D, Knowles N, Russell C, Paton D, Wood J, Smith D, 

Hammond J. Antigenic variation of foot-and-mouth disease virus serotype A. J Gen Virol. 2013 Nov 

1. doi: 10.1099/vir.0.057521-0. [Epub ahead of print]  

 Wright CF, Knowles NJ, Di Nardo A, Paton DJ, Haydon DT, King DP. Reconstructing the origin 

and transmission dynamics of the 1967-68 foot-and-mouth disease epidemic in the United Kingdom. 

Infect Genet Evol. 2013 Dec;20:230-8. 

 Midgley R, Moffat K, Berryman S, Hawes P, Simpson J, Fullen D, Stephens DJ, Burman A, Jackson 

T. A role for endoplasmic reticulum exit sites in foot-and-mouth disease virus infection. J Gen Virol. 

2013 Dec;94(Pt 12):2636-46.  

 Knight-Jones TJ, Rushton J. The economic impacts of foot and mouth disease - what are they, how 

big are they and where do they occur? Prev Vet Med. 2013 Nov 1;112(3-4):161-73.  

 Abao LN, Kono H, Gunarathne A, Promentilla RR, Gaerlan MZ. Impact of foot-and-mouth disease on 

pork and chicken prices in Central Luzon, Philippines. Prev Vet Med. 2013 Dec 24. pii: S0167-

5877(13)00387-5. doi:10.1016/j.prevetmed.2013.12.005.  

 Roche SE, Garner MG, Wicks RM, East IJ, de Witte K. How do resources influence control measures 

during a simulated outbreak of foot and mouth disease in Australia? Prev Vet Med. 2013 Dec 21. pii: 

S0167-5877(13)00372-3. doi:10.1016/j.prevetmed.2013.12.003. 

 Wei H, Fang M, Wan M, Wang H, Zhang P, Hu X, Wu X, Yang M, Zhang Y, Zhou L, Jiao C, Hua L, Diao 

W, Xiao Y, Yu Y, Wang L. Influence of hydrophilic amino acids and GC-content on expression of 

recombinant proteins used in vaccines against foot-and-mouth disease virus in Escherichia coli. Biotechnol 

Lett. 2013 Dec 29. 

 Wekesa SN, Sangula AK, Belsham GJ, Muwanika VB, Heller R, Balinda SN, Masembe C, Siegismund 

HR. Genetic diversity of serotype A foot-and-mouth disease viruses in Kenya from 1964 to 2013; 

implications for control strategies in eastern Africa. Infect Genet Evol. 2013 Dec 22;21C:408-417. doi: 

10.1016/j.meegid.2013.12.006. 

 Liao YC, Lin HH, Lin CH, Chung WB. Identification of cytotoxic T lymphocyte epitopes on Swine 

viruses: multi-epitope design for universal T cell vaccine. PLoS One. 2013 Dec 17;8(12):e84443. doi: 

10.1371/journal.pone.0084443. 

 Vázquez-Calvo A, Caridi F, Sobrino F, Martín-Acebes MA. An increase in acid resistance of foot-and-
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High Priority O Manisa  

O PanAsia-2 

O BFS or Campos 

A24 Cruzeiro 

Asia 1 Shamir 

A Iran-05 (or A TUR 06) 

A22 Iraq 

SAT 2 Saudi Arabia (or equivalent i.e. SAT 2 Eritrea) 

 

                                                                    (not in order of importance) 

A Iran ’96 

A Iran ’99 

A Iran 87 or A Saudi Arabia 23/86 (or equivalent) 
A15 Bangkok related strain 

A87 Argentina related strain 

C Noville 

SAT 2 Kenya 

SAT 1 Kenya 

SAT 3 Zimbabwe 

A Kenya  (not in order of importance) 

Medium Priority 

Low Priority

  

 

A Eritrea  

SAT 2 Zimbabwe 

SAT 1 South Africa 

A Malaysia 97 (or Thai equivalent such as A/NPT/TAI/86) 

A Argentina 2001 

O Taiwan 97 (pig-adapted strain or Philippine equivalent) 

 

 (not in order of importance) 

 

Annex 3. RECOMMENDATIONS FROM WRLFMD® ON FMD VIRUS STRAINS TO BE 
INCLUDED IN FMDV ANTIGEN BANKS – December 2013 

 


