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1. Global Summary 

1.1. Africa 

Botswana 
Two samples, collected in June 2015 from cattle at Kasane, Chobe, were received 
from the BVI. They were typed as SAT 1 and genotyped as topotype III (WZ). 

 
Morocco 
Between 23/10/2015 and 11/11/2015, FMD type O was reported in cattle at six 
locations in the Casablanca-Settat region. FMD type O viruses were isolated from 
three samples received in November. They were genotyped as ME-SA/Ind-2001d 
and were most closely related to viruses from outbreaks in Algeria and Tunisia. 
 
Mozambique 
A single FMD type SAT 2 virus was isolated from one of two samples (collected 
from cattle in May 2015) received from the BVI. It was genotyped as topotype I. 
 
Namibia 
On virus isolate and five epithelium samples (collected in May 2015) were 
received from the BVI. FMDV type SAT 1 (topotype III) was identified in the virus 
isolate, but it was very closely related to the reference/vaccine strain 
SAT1/BOT/1/77, so may be a laboratory contaminant. FMDV type SAT 2 was 
isolated from the five samples and genotyped as topotype III. 
 
Niger 
A single FMD type O virus was isolated from four sampled received from the BVI. 
Genotyping will be reported later. 
 
South Africa 
A single outbreak of FMD SAT 3 was reported to have occurred in cattle at 
Thulamela, Limpopo on 08/12/2015. No genotyping has so far been reported. The 
outbreak occurred in cattle at one dip tank within South Africa's FMD protection 
zone and therefore has no effect on South Africa's FMD free status. 
 
Sudan 
A batch of 37 samples was received in December and results are pending. 
 
Zambia 
An outbreak of FMD type SAT 3 has occurred for the first time in Zambia in 
October 2015. Cattle were affected at Lupuka, Shangombo, Western province, 
close to the border with Angola where the Longa-Mavinga National Park is 
located. Sequences of two viruses received from the BVI show the causative 
agent to belong to topotype II (WZ) and not to be closely related (>11% nt 
difference in VP1) to any other SAT 3 sequence in the WRLFMD database. 
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Zimbabwe 
Between 20/08/2015 and 01/10/2015, 14 outbreaks of FMD were reported in 
cattle in the Midlands, Mashonaland West, Matabeleland North, Matabeleland 
South and Masvingo Provinces. Eight were identified as type SAT 2, but the 
others were reported as untyped. 
A single FMD type SAT 2 virus was isolated from three samples received from 
the BVI. It was genotyped as topotype II. 
Nineteen samples, collected from cattle in Midlands, Matabeland North, Masvingo 
and Manicaland provinces between April and August 2015, were also submitted 
directly from Zimbabwe. FMD types SAT 1, SAT 2 or, in one case, a mixture of 
SAT 1 and SAT 2 were isolated. Genotyping revealed the presence of either SAT 
1 topotype II or SAT 2 topotype II; however, in the case of one of the SAT 2 
isolates and the mixed isolate, sequencing proved to be difficult, probably due of 
mixed virus infections. 

1.2. Asia 

Cambodia 
Five FMDV isolates were received from the RRL at Pakchong. Typing/genotyping 
identified O/ME-SA/PanAsia in two samples and A/ASIA/Sea-97 in the other two 
and one was NVD. Although FMDV Asia 1 was suspected in two of the samples, 
no evidence of the presence of this serotype could be found. 

 
Hong Kong SAR 
FMD type O was isolated from six samples from pigs collected in Hong Kong in 
September and November 2015. Genotyping revealed all to belong to the 
CATHAY topotype. 

 
Iran 
A batch of 27 samples was received from Iran. The typing/genotype results of 25 
of these are pending, however, in two samples FMD type A was identified. 
Genotyping of the two virus isolates (collected from cattle in Qom province in 
August and September 2015) revealed the introduction into the country of a new 
virus strain, currently known as G-VII (sometimes also called G-18) belonging to 
the ASIA topotype.  Closely related viruses are normally found in the Indian 
subcontinent, but have recently been identified in Saudi Arabia and eastern 
Turkey (see elsewhere in this report). 

 
Israel 
Two outbreaks of FMD type O we reported in pigs and cattle during November 
2015 in the Hazafon (Northern) district. No genotyping has been reported. 

 
Laos 
Four FMD type O virus isolates were received from the RRL at Pakchong. 
Genotyping revealed them to belong to the O/ME-SA/Ind-2001d lineage. This is 
the first report of this lineage in Southeast Asia. 
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Mongolia 
In October 2015, an outbreak of FMD type O occurred in cattle, sheep and goats 
in Toshin sub-district, Altai district, Bayan-Ölgii province (in a small valley 
surrounded by high mountains located at the western edge of Mongolia). No 
genotyping has been reported. 

 
Myanmar 
Five FMDV isolates were received from the RRL at Pakchong. The original 
samples had been collected from cattle in Mandalay State in October 2015. Three 
were identified as FMDV type A/ASIA/Sea-97 and two as type O/SEA/Mya-98. 

 
Pakistan 
A batch of 35 samples was received in December and results are pending. 

 
Saudi Arabia 
Outbreaks of FMD were reported on two farms in the Riyadh area in September 
and October 2015. FMDV type A was isolated from samples received from the 
two farms and also a third farm in the same area. Genotyping identified the virus 
responsible as A/ASIA/G-VII (also known as G18), closely related to viruses from 
the Indian sub-continent and to viruses from recent outbreaks in Iran and Turkey 
(see elsewhere in this report). 
 
Thailand 
A batch of 21 virus isolates was received from the RRL in Pakchong. 
Typing/genotyping is pending. 
 
Turkey 
Twenty-eight samples, which had been collected from cattle between August 2014 
and May 2015, were received from the FMDI-Ankara. FMD viruses were isolated 
from 25 of the samples; four were typed/genotyped as O/ME-SA/PanAsia-2FAR-09, 
14 as A/ASIA/Iran-05SIS-10 and five as Asia 1/ASIA/Sindh-08; however, a further 
two Asia 1 viruses lay slightly outside the Sindh-08 lineage and were left 
unclassified. 
Three outbreaks of FMD type A were reported in Van, Bitlis amd Amasya 
provinces during September and October 2015. A single VP1 sequence (from a 
virus isolate from Van province) was received from the FMDI-Ankara and 
phylogenetic analysis showed it was A/ASIA/G-VII closely related to viruses from 
the Indian subcontinent and from recent outbreaks in Saudi Arabia and Iran. 

1.3. South America 

No outbreaks reported 

1.4. 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 
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own genetic characterisatio11n; however, through the OIE/FAO Laboratory 
Network we would also like to encourage the submission of samples (or 
complete VP1 sequences) to the WRLFMD. 

 

STOP PRESS 

Armenia 
FMDV type A/ASIA/G-VII has been reported to have begun on 
23/12/2015 in Armavir, Arazap, Armenia in cattle and pigs. 
Genotyping was performed by FGI-ARRIAH. These outbreaks 
provide further evidence of the rapid spread of this lineage in West 
EurAsia. 

 
Republic of Korea (South Korea) 

FMDV type O/SEA/Mya-98 has been reported in pigs at Gimje, 
Jeonbuk on 11/01/2016. Sequencing was performed at the Animal 
and Plant Quarantine Agency and analysed at the WRLFMD. 

 
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/2015.htm. 

  

http://www.wrlfmd.org/fmd_genotyping/2014.htm
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2. Summary of samples 
Summary of samples collected and received by WRLFMD® (October to 
December 2015) 

Country 
 

No of 
samples 

 

Virus isolation in cell culture/ELISA rRT-PCR for FMD 
(or SVD) 

virus (where 
appropriate) FMD virus serotypes NVD 

O A C SAT 1 SAT 2 SAT 3 Asia 1 Positive Negative 
CAMBODIA 5 2 2 - - - - - 1 4 1 
HONG KONG, SAR 
OF PRC 

7 6 - - - - - - 1 7 - 

IRAN 27 - 2 - - - - - - 2 - 
LAOS 4 4 - - - - - - - 4 - 
MOROCCO 3 3 - - - - - - - 2 1 
MYANMAR 5 2 3 - - - - - - 5 - 
PAKISTAN 35 - - - - - - - - - - 
SUDAN 37 - - - - - - - - - - 
THAILAND 21 - - - - - - - - - - 
SAUDI ARABIA 4 - 4 - - - - - - 4 - 
TOTAL 148 17 11 - - - - - 2 28 2 
 
 
Sample results pending from previous report: 

TURKEY 28 4 14 - - - - 7 3 25 3 
ZIMBABWE1 19 - - - 5 13 - - 2 15 4 

TOTAL 47 4 14 - 5 13 - 7 5 40 7 
1 One sample from Zimbabwe had a mixed serotype of SAT 1 and SAT 2. 
 

Abbreviations used in table: 
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 

rRT-PCR Real-time reverse transcription polymerase chain reaction for FMD (or 
SVD) viral genome 
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3. Virology Results 
Detailed virology results for clinical samples tested by the WRLFMD® 
(October  to December 2015) 

Country 
WRL for FMD 

Sample 
Identification 

Species Date of 
Collection 

Results 

VI / ELISA rRT-PCR Final 
report 

CAMBODIA 

CAM 1/2015 PIG 14-Sep-15 O POS O 
CAM 2/2015 CATTLE 14-Sep-15 A POS A 
CAM 3/2015 PIG 14-Sep-15 O POS O 
CAM 4/2015 CATTLE 14-Sep-15 NEG NEG NVD 
CAM 5/2015 CATTLE 14-Sep-15 A POS A 

HONG KONG, SAR 
OF PRC 

HKN 5/2015 PORCINE 18-Sep-15 O POS O 
HKN 6/2015 PORCINE 18-Sep-15 O POS O 
HKN 7/2015 PORCINE 18-Sep-15 O POS O 
HKN 8/2015 PIG 07-Nov-15 O POS O 
HKN 9/2015 PIG 07-Nov-15 O POS O 

HKN 10/2015 PIG 07-Nov-15 O POS O 

HKN 11/2015 PIG 13-Nov-15 NEG POS FMDV 
GD 

IRAN 

IRN 1/2015 CATTLE 24-Apr-15 Pending Pending Pending 
IRN 2/2015 CATTLE 28-Apr-15 Pending Pending Pending 
IRN 3/2015 CATTLE 28-Apr-15 Pending Pending Pending 
IRN 4/2015 CATTLE 08-May-15 Pending Pending Pending 
IRN 5/2015 CATTLE 25-May-15 Pending Pending Pending 
IRN 6/2015 CATTLE 15-Jun-15 Pending Pending Pending 
IRN 7/2015 CATTLE 16-Aug-15 Pending Pending Pending 
IRN 8/2015 CATTLE 30-Aug-15 A POS A 
IRN 9/2015 CATTLE 12-Sep-15 Pending Pending Pending 

IRN 10/2015 CATTLE 12-Sep-15 Pending Pending Pending 
IRN 11/2015 CATTLE 14-Sep-15 Pending Pending Pending 
IRN 12/2015 CATTLE 26-Sep-15 A POS A 
IRN 13/2015 CATTLE 28-Sep-15 Pending Pending Pending 
IRN 14/2015 CATTLE 28-Sep-15 Pending Pending Pending 
IRN 15/2015 CATTLE 01-Oct-15 Pending Pending Pending 
IRN 16/2015 CATTLE 01-Oct-15 Pending Pending Pending 
IRN 17/2015 CATTLE 09-Oct-15 Pending Pending Pending 
IRN 18/2015 CATTLE 10-Oct-15 Pending Pending Pending 
IRN 19/2015 CATTLE 15-Oct-15 Pending Pending Pending 
IRN 20/2015 CATTLE 23-Oct-15 Pending Pending Pending 
IRN 21/2015 CATTLE 24-Oct-15 Pending Pending Pending 
IRN 22/2015 CATTLE 24-Oct-15 Pending Pending Pending 
IRN 23/2015 CATTLE 25-Oct-15 Pending Pending Pending 
IRN 24/2015 CATTLE 26-Oct-15 Pending Pending Pending 
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Country 
WRL for FMD 

Sample 
Identification 

Species Date of 
Collection 

Results 

VI / ELISA rRT-PCR Final 
report 

IRN 25/2015 CATTLE 28-Oct-15 Pending Pending Pending 
IRN 26/2015 SHEEP 03-Nov-15 Pending Pending Pending 
IRN 27/2015 CATTLE 08-Nov-15 Pending Pending Pending 

LAOS 

LAO 2/2015 NOT 
KNOWN 10-Jun-15 O POS O 

LAO 3/2015 NOT 
KNOWN 10-Jun-15 O POS O 

LAO 4/2015 NOT 
KNOWN 10-Jun-15 O POS O 

LAO 5/2015 NOT 
KNOWN 10-Jun-15 O POS O 

MOROCCO 
MOR 1/2015 BOVINE 28-Oct-15 O POS O 
MOR 2/2015 BOVINE 28-Oct-15 O NEG O 
MOR 3/2015 BOVINE 28-Oct-15 O POS O 

MYANMAR 

MYA 1/2015 BOVINE 29-Oct-15 O POS O 
MYA 2/2015 BOVINE 29-Oct-15 A POS A 
MYA 3/2015 BOVINE 29-Oct-15 A POS A 
MYA 4/2015 BOVINE 29-Oct-15 A POS A 
MYA 5/2015 BOVINE 29-Oct-15 O POS O 

PAKISTAN 

PAK 22/2015 BUFFALO 03-Apr-15 Pending Pending Pending 
PAK 23/2015 BUFFALO 13-May-15 Pending Pending Pending 
PAK 24/2015 CATTLE 01-Jun-15 Pending Pending Pending 
PAK 25/2015 CATTLE 05-Jun-15 Pending Pending Pending 
PAK 26/2015 BUFFALO 02-Jul-15 Pending Pending Pending 
PAK 27/2015 BUFFALO 15-Jul-15 Pending Pending Pending 
PAK 28/2015 CATTLE 01-Aug-15 Pending Pending Pending 
PAK 29/2015 BUFFALO 27-Aug-15 Pending Pending Pending 
PAK 30/2015 BUFFALO 29-Aug-15 Pending Pending Pending 
PAK 31/2015 BUFFALO 31-Aug-15 Pending Pending Pending 
PAK 32/2015 CATTLE 01-Sep-15 Pending Pending Pending 
PAK 33/2015 BUFFALO 05-Sep-15 Pending Pending Pending 
PAK 34/2015 CATTLE 16-Sep-15 Pending Pending Pending 
PAK 35/2015 CATTLE 16-Sep-15 Pending Pending Pending 
PAK 36/2015 CATTLE 19-Sep-15 Pending Pending Pending 
PAK 37/2015 CATTLE 22-Sep-15 Pending Pending Pending 
PAK 38/2015 CATTLE 23-Sep-15 Pending Pending Pending 
PAK 39/2015 CATTLE 05-Oct-15 Pending Pending Pending 
PAK 40/2015 CATTLE 05-Oct-15 Pending Pending Pending 
PAK 41/2015 CATTLE 05-Oct-15 Pending Pending Pending 
PAK 42/2015 CATTLE 05-Oct-15 Pending Pending Pending 
PAK 43/2015 CATTLE 08-Oct-15 Pending Pending Pending 
PAK 44/2015 CATTLE 09-Oct-15 Pending Pending Pending 
PAK 45/2015 CATTLE 14-Oct-15 Pending Pending Pending 
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Country 
WRL for FMD 

Sample 
Identification 

Species Date of 
Collection 

Results 

VI / ELISA rRT-PCR Final 
report 

PAK 46/2015 BUFFALO 16-Oct-15 Pending Pending Pending 
PAK 47/2015 CATTLE 18-Oct-15 Pending Pending Pending 
PAK 48/2015 CATTLE 19-Oct-15 Pending Pending Pending 
PAK 49/2015 BUFFALO 21-Oct-15 Pending Pending Pending 
PAK 50/2015 BUFFALO 21-Oct-15 Pending Pending Pending 
PAK 51/2015 BUFFALO 28-Oct-15 Pending Pending Pending 
PAK 52/2015 CATTLE 01-Nov-15 Pending Pending Pending 
PAK 53/2015 CATTLE 03-Nov-15 Pending Pending Pending 
PAK 54/2015 BUFFALO 06-Nov-15 Pending Pending Pending 
PAK 55/2015 CATTLE 12-Nov-15 Pending Pending Pending 
PAK 56/2015 CATTLE 04-Dec-15 Pending Pending Pending 

SAUDI ARABIA 

SAU 3/2015 CATTLE 09-Oct-15 A POS A 
SAU 4/2015 CATTLE 09-Oct-15 A POS A 
SAU 5/2015 CATTLE 16-Oct-15 A POS A 
SAU 6/2015 CATTLE 21-Oct-15 A POS A 

SUDAN 

SUD 1/2012 CATTLE 01-Feb-12 Pending Pending Pending 
SUD 2/2012 CATTLE 01-Feb-12 Pending Pending Pending 
SUD 3/2012 CATTLE 01-Feb-12 Pending Pending Pending 
SUD 4/2012 CATTLE 01-Feb-12 Pending Pending Pending 
SUD 5/2012 CATTLE 01-Feb-12 Pending Pending Pending 
SUD 6/2012 CATTLE 01-Feb-12 Pending Pending Pending 
SUD 7/2012 CATTLE 01-Feb-12 Pending Pending Pending 
SUD 1/2013 CATTLE 19-Feb-13 Pending Pending Pending 
SUD 2/2013 CATTLE 19-Feb-13 Pending Pending Pending 
SUD 3/2013 CATTLE 16-Apr-13 Pending Pending Pending 
SUD 4/2013 CATTLE 30-Dec-13 Pending Pending Pending 
SUD 5/2013 CATTLE 31-Dec-13 Pending Pending Pending 
SUD 6/2013 CATTLE 31-Dec-13 Pending Pending Pending 
SUD 7/2013 CATTLE 31-Dec-13 Pending Pending Pending 
SUD 8/2013 CATTLE 31-Dec-13 Pending Pending Pending 
SUD 9/2013 CATTLE 31-Dec-13 Pending Pending Pending 

SUD 10/2013 CATTLE 31-Dec-13 Pending Pending Pending 
SUD 11/2013 CATTLE 31-Dec-13 Pending Pending Pending 
SUD 12/2013 CATTLE 31-Dec-13 Pending Pending Pending 
SUD 13/2013 CATTLE 31-Dec-13 Pending Pending Pending 
SUD 1/2014 CATTLE 01-Jan-14 Pending Pending Pending 
SUD 2/2014 CATTLE 01-Jan-14 Pending Pending Pending 
SUD 3/2014 CATTLE 01-Jan-14 Pending Pending Pending 
SUD 4/2014 CATTLE 01-Jan-14 Pending Pending Pending 
SUD 5/2014 CATTLE 01-Jan-14 Pending Pending Pending 
SUD 6/2014 CATTLE 01-Jan-14 Pending Pending Pending 
SUD 7/2014 CATTLE 01-Jan-14 Pending Pending Pending 
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Country 
WRL for FMD 

Sample 
Identification 

Species Date of 
Collection 

Results 

VI / ELISA rRT-PCR Final 
report 

SUD 8/2014 CATTLE 01-Jan-14 Pending Pending Pending 
SUD 9/2014 CATTLE 01-Jan-14 Pending Pending Pending 

SUD 10/2014 CATTLE 01-Jan-14 Pending Pending Pending 
SUD 11/2014 CATTLE 01-Jan-14 Pending Pending Pending 
SUD 12/2014 CATTLE 03-Jan-14 Pending Pending Pending 
SUD 13/2014 CATTLE 03-Jan-14 Pending Pending Pending 
SUD 14/2014 CATTLE 04-Jan-14 Pending Pending Pending 
SUD 15/2014 CATTLE 05-Jan-14 Pending Pending Pending 
SUD 16/2014 CATTLE 05-Jan-14 Pending Pending Pending 
SUD 17/2014 CATTLE 05-Jan-14 Pending Pending Pending 

THAILAND 

TAI 9/2015 CATTLE 27-Feb-15 Pending Pending Pending 

TAI 10/2015 PIG 03-Mar-15 Pending Pending Pending 

TAI 11/2015 
CATTLE 
(DAIRY) 17-Mar-15 Pending Pending Pending 

TAI 12/2015 PIG 07-Apr-15 Pending Pending Pending 

TAI 13/2015 
CATTLE 
(DAIRY) 30-Apr-15 Pending Pending Pending 

TAI 14/2015 
CATTLE 
(DAIRY) 11-May-15 Pending Pending Pending 

TAI 15/2015 
CATTLE 
(DAIRY) 11-May-15 Pending Pending Pending 

TAI 16/2015 
CATTLE 
(DAIRY) 20-May-15 Pending Pending Pending 

TAI 17/2015 
CATTLE 
(DAIRY) 04-Jun-15 Pending Pending Pending 

TAI 18/2015 BUFFALO 28-Jul-15 Pending Pending Pending 

TAI 19/2015 CATTLE 26-Aug-15 Pending Pending Pending 

TAI 20/2015 CATTLE 28-Aug-15 Pending Pending Pending 

TAI 21/2015 
CATTLE 
(DAIRY) 04-Sep-15 Pending Pending Pending 

TAI 22/2015 BUFFALO 08-Sep-15 Pending Pending Pending 

TAI 23/2015 CATTLE 10-Sep-15 Pending Pending Pending 

TAI 24/2015 
CATTLE 
(DAIRY) 11-Sep-15 Pending Pending Pending 

TAI 25/2015 CATTLE 14-Sep-15 Pending Pending Pending 

TAI 26/2015 CATTLE 22-Sep-15 Pending Pending Pending 

TAI 27/2015 CATTLE 28-Sep-15 Pending Pending Pending 

TAI 28/2015 CATTLE 08-Oct-15 Pending Pending Pending 

TAI 29/2015 CATTLE 09-Oct-15 Pending Pending Pending 
 TOTAL: 148     
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Carried over from previous quarterly report: 

Country 
WRL for FMD 

Sample 
Identification 

Species Date of 
Collection 

Results 
VI / 

ELISA 
rRT-
PCR Final report 

TURKEY 

TUR 31/2014 CATTLE 04-Aug-14 A POS A 
TUR 32/2014 CATTLE 22-Aug-14 NEG POS FMDV GD 
TUR 33/2014 CATTLE 03-Sep-14 O POS O 
TUR 34/2014 CATTLE 04-Sep-14 O POS O 
TUR 35/2014 CATTLE 01-Oct-14 A POS A 
TUR 36/2014 CATTLE 21-Oct-14 A POS A 
TUR 37/2014 CATTLE 24-Oct-14 ASIA-1 POS ASIA-1 
TUR 38/2014 CATTLE 02-Dec-14 A POS A 
TUR 39/2014 CATTLE 03-Dec-14 ASIA-1 POS ASIA-1 
TUR 40/2014 CATTLE 09-Dec-14 A POS A 
TUR 41/2014 CATTLE 03-Feb-14 A POS A 
TUR 1/2015 CATTLE 29-Jan-15 ASIA-1 POS ASIA-1 
TUR 2/2015 CATTLE 10-Feb-15 A POS A 
TUR 3/2015 CATTLE 16-Feb-15 A POS A 
TUR 4/2015 CATTLE 17-Feb-15 NEG NEG NVD 
TUR 5/2015 CATTLE 18-Feb-15 A NEG A 
TUR 6/2015 CATTLE 23-Feb-15 ASIA-1 POS ASIA-1 
TUR 7/2015 CATTLE 02-Mar-15 A POS A 
TUR 8/2015 CATTLE 26-Mar-15 ASIA-1 POS ASIA-1 
TUR 9/2015 SHEEP 27-Mar-15 O POS O 

TUR 10/2015 CATTLE 27-Mar-15 A POS A 
TUR 11/2015 CATTLE 30-Mar-15 ASIA-1 POS ASIA-1 
TUR 12/2015 CATTLE 01-Apr-15 A POS A 
TUR 13/2015 CATTLE 14-Apr-15 A POS A 
TUR 14/2015 CATTLE 14-Mar-15 NEG NEG NVD 
TUR 15/2015 CATTLE 30-Apr-15 A POS A 
TUR 16/2015 CATTLE 13-May-15 O POS O 
TUR 17/2015 CATTLE 13-May-15 ASIA-1 POS ASIA-1 

ZIMBABWE 

ZIM 4/2015 BOVINE 07-Apr-15 SAT 2 POS SAT 2 
ZIM 5/2015 BOVINE 03-Jun-15 SAT 2 NEG SAT 2 
ZIM 6/2015 BOVINE 06-Jun-15 SAT 2 NEG SAT 2 

ZIM 7/2015 BOVINE 09-Jun-15 SAT 1, 
SAT 2 NEG SAT 1, SAT 

2 
ZIM 8/2015 BOVINE 18-Jun-15 SAT 2 NEG SAT 2 
ZIM 9/2015 BOVINE 18-Jun-15 SAT 2 POS SAT 2 

ZIM 10/2015 BOVINE 20-Jun-15 SAT 1 POS SAT 1 
ZIM 11/2015 BOVINE 23-Jun-15 SAT 2 POS SAT 2 
ZIM 12/2015 BOVINE 01-Jul-15 NEG POS FMDV GD 
ZIM 13/2015 BOVINE 07-Jul-15 SAT 2 POS SAT 2 
ZIM 14/2015 BOVINE 14-Jul-15 SAT 1 POS SAT 1 
ZIM 15/2015 BOVINE 17-Jul-15 SAT 2 POS SAT 2 
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ZIM 16/2015 BOVINE 20-Jul-15 SAT 2 POS SAT 2 
ZIM 17/2015 BOVINE 07-Aug-15 SAT 1 POS SAT 1 
ZIM 18/2015 BOVINE 07-Aug-15 NEG POS FMDV GD 
ZIM 19/2015 BOVINE 07-Aug-15 SAT 1 POS SAT 1 
ZIM 20/2015 BOVINE 12-Aug-15 SAT 2 POS SAT 2 
ZIM 21/2015 BOVINE 12-Aug-15 SAT 2 POS SAT 2 
ZIM 22/2015 BOVINE 18-Aug-15 SAT 2 POS SAT 2 

 TOTAL: 47     
 
Abbreviations used in table: 
FMD(V) Foot-and-mouth disease (virus) 
FMDV GD Genome detected 
FMDV NGD Genome not detected (samples submitted in Trizol, only rRT-

PCR carried out) 
VI/ELISA FMDV serotype identified following virus isolation in cell culture 

and antigen ELISA 
rRT-PCR Real-time 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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4. Detailed Sequence Analysis 
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/2015.htm. 
 
Results from samples received at WRLFMD (status of samples being tested) are 
shown in the table 4-1 and a summary of all samples received by WRLFMD for this 
period is shown in chapter 2. A complete list of clinical sample diagnostics made by 
the WRLFMD between October to December 2015 is shown in chapter 3. 
 
Table 4-1: Status of sequencing of samples received by the WRLFMD from October to 

December 2015 (*) indicates samples carried over from the last quarter) 

WRLFMD Batch No. Date 
received Country Serotype No. of 

samples 
No. of 

sequences 
Sequencing 

status 
WRLFMD/2015/00015 12/08/2015 Turkey O 4 4 Completed 

   A 14 14 Completed 
   Asia 1 7 7 Completed 

WRLFMD/2015/00019 13/08/2015 Botswana SAT 1 2 2 Completed 
WRLFMD/2015/00020 13/08/2015 Namibia SAT 1 1 1 Completed 

   SAT 2 5 5 Completed 
WRLFMD/2015/00022 13/08/2015 Zimbabwe SAT 2 1 1 Completed 
WRLFMD/2015/00023 13/08/2015 Mozambique SAT 2 1 1 Completed 
WRLFMD/2015/00024 13/08/2015 Niger O 1 1 Completed 
WRLFMD/2015/00025 15/09/2015 Saudi Arabia A 2 2 Completed 
WRLFMD/2015/00026 07/10/2015 Hong Kong SAR O 3 3 Completed 
WRLFMD/2015/00036 02/12/2015 Hong Kong SAR O 3 3 Completed 
WRLFMD/2015/00027 03/09/2015 Zimbabwe SAT 1 4 4 Completed 

   SAT 2 12 11 Completed 
   SAT 1 + SAT 2 1 0 Completed 

WRLFMD/2015/00028 19/10/2015 Saudi Arabia A 2 2 Completed 
WRLFMD/2015/00029 23/10/2015 Saudi Arabia A 2 2 Completed 
WRLFMD/2015/00030 12/11/2015 Morocco O 3 3 Completed 
WRLFMD/2015/00031 20/11/2015 Iran A 2 2 Completed 

   Pending 25 0 Pending 
WRLFMD/2015/00032 26/11/2015 Thailand Pending 21 0 Pending 
WRLFMD/2015/00033 26/11/2015 Cambodia O 2 2 Completed 

   A 2 2 Completed 
WRLFMD/2015/00034 26/11/2015 Laos O 4 4 Completed 
WRLFMD/2015/00035 26/11/2015 Myanmar O 2 2 Completed 

   A 3 3 Completed 
WRLFMD/2015/00036 02/12/2015 Hong Kong SAR O 3 3 Completed 
WRLFMD/2015/00037 17/12/2015 Pakistan Pending 35 0 Pending 
WRLFMD/2015/00038 03/12/2015 Sudan Pending 37 0 Pending 

    204 84  
 

  

http://www.wrlfmd.org/fmd_genotyping/2014.htm
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Africa:  
 
Botswana 
WRLFMD/2015/00019 
Date sequence received: 13/08/2015 
No. of samples: 2 
SAT 1 (III): 2 
 

 

 

 
  

 SAT1/BOT/12/2006
 SAT1/BOT/18/2006

 SAT1/BOT/13/2006
 SAT1/BOT/14/2006
 SAT1/BOT/16/2006
 SAT1/BOT/17/2006
 SAT1/BOT/15/2006
 SAT1/BOT/20/2006 buffalo

 SAT1/BOT/22/2006 buffalo
 SAT1/BOT/P3/2000 NGO-2 buffalo
 SAT1/NMB/1/2000

 SAT1/BOT/2/2015
 SAT1/BOT/13/2015* (BVI)

 SAT1/BOT/1/2015
 SAT1/BOT/11/2015* (BVI)

 SAT1/ZAM/6/2012
 SAT1/ZAM/7/2012
 SAT1/ZAM/8/2012
 SAT1/ZAM/9/2012
 SAT1/ZAM/7/2012* (BVI)

 SAT1/BOT/P3/2000 NGO-13 buffalo
 SAT1/ZAM/4/2000
 SAT1/ZIM/P9/94 HWANGE-2 buffalo

 SAT1/ZIM/P45/91 MT-6 buffalo
 SAT1/ZIM/P45/91 MT-9 buffalo

 SAT1/ZIM/P12/90 A-10 buffalo
 SAT1/ZIM/12/90 A-5 buffalo
 SAT1/ZIM/P12/90 A-7 buffalo

 SAT1/BOT/P3/2000 SAV-19 buffalo
 SAT1/BOT/P3/2000 SAV-22 buffalo

 SAT1/NMB/43/15* (BVI)
 SAT1/NMB/46/15* (BVI)
 SAT1/NMB/33/15* (BVI)
 SAT1/NMB/52/15* (BVI)
 SAT1/BOT/P3/98 VUM-25 buffalo
 SAT1/SWA/2/89* buffalo
 SAT1/BOT/1/77 (KF219686)

 SAT1/BOT/1/68 (AY593845)
 SAT1/SWA/40/61 (AY593843)

 SAT1/BEC/1/48 (AY593838)
 SAT1/SWA/1/49 (AY593840)

 SAT1/SR/2/58 (AY593841)

III (WZ)

 II (SEZ)
 I (NWZ)

 IV (EA-1)
 VIII (EA-3)

 IX
 V

 VII (EA-2)
 VI
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Morocco 
WRLFMD/2015/00030 
Date sequence received: 12/11/2015 
No. of samples: 3 
O (ME-SA/Ind-2001d): 3 
 

 

 

 
NB: A full genome sequence for FMDV O/MOR/1/2015 has been generated and 
deposited in GenBank under accession no. KU291242 
  

 O/ALG/1/2014
 O/1628-1468/Algeria/2014 (IZSLER)

 O/TUN/1031/2014*
 O/TUN/1/2014
 O/1636/Algeria/2014 (IZSLER)
 O/1631-FA002/Algeria/2014 (IZSLER)
 O/1631-FA001/Algeria/2014 (IZSLER)
 O/ALG/3/2014
 O/ALG/2/2014
 O/TUN/2/2014

 O/TUN/1054/2014*
 O/MOR/1/2015
 O/MOR/2/2015
 O/MOR/3/2015

 O/LIB/12/2013 (KM921837)
 O/LIB/11/2013 (KM921836)
 O/LIB/7/2013 (KM921835)
 O/LIB/22/2013 (KM921841)
 O/LIB/3/2013 (KM921831)
 O/LIB/6/2013 (KM921834)
 O/LIB/2/2013 (KM921830)

 O/LIB/1/2013 (KM921829)
 O/LIB/4/2013 (KM921832)
 O/LIB/13/2013 (KM921838)

 O/LIB/5/2013 (KM921833)
 O/LIB/17/2013 (KM921840)
 O/LIB/16/2013 (KM921839)
 O/SAU/1/2013 (KM921869)

 O/SAU/4/2013 (KM921871)
 O/SAU/3/2013 (KM921870)

 O/SAU/7/2013 (KM921873)
 O/SAU/8/2013 (KM921874)
 O/SAU/6/2013 (KM921872)

 O/IND179/2013* (KM264357)
 O/SAU/4/2014

 O/SAU/1/2014 (KM921875)
 O/SAU/2/2014
 O/SAU/3/2014

 O/IND52/2013* (KM264360)
 O/IND127/2013* (KM264359)
 O/NEP/11/2012 (KM921849)
 O/NEP/10/2012 (KM921848)

 O/NEP/13/2012 (KM921850)
 O/BHU/1/2013 (KM921828)

 O/NEP/16/2012 (KM921851)
 O/IND50/2013* (KM264358)

 O/UAE/1/2014 (KM921877)
 O/UAE/2/2014 (KM921878)

 O/IND205/2013* (KM264362)
 O/IND189/2013* (KM264361)
 O/IND219/2013* (KM264363)

 O/BHU/3/2009 (KM921814)

d

c O/UAE/4/2008 (KM921876)
a O/KUW/3/97 (DQ164904)
b O/OMN/7/2001 (DQ164941)

Ind-2001

 PanAsia
 PanAsia-2

 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
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Mozambique 
WRLFMD/2015/00023 
Date sequence received: 13/08/2015 
No. of samples:  
SAT 2 (I): 1 
NVD: 1 
 

 

No locations given. 

 
  

 SAT2/KNP/16/88* (AF367104)(impala)
 SAT2/KNP/20/88* (AF367107)(impala)
 SAT2/KNP/19/88* (AF367106)(impala)
 SAT2/KNP/17/88* (AF367105)(impala)
 SAT2/KNP/2/89* (AF367109)(impala)

 SAT2/KNP/18/88* (AF367138)(impala)
 SAT2/KNP/7/88* (AF367103)(buffalo)
 SAT2/KNP/19/89* (AF367110)(buffalo)

 SAT2/KNP/18/95* (AF367118)(buffalo)
 SAT2/KNP/31/95* (AF367119)(buffalo)

 SAT2/MOZ/1/2015
 SAT2/MOZ/1/2015* (BVI)

 SAT2/MOZ/3/2014
 SAT2/MOZ/4/2014
 SAT2/MOZ/1/2014

 SAT2/MOZ/4/2014* (BVI)
 SAT2/MOZ/2/2014
 SAT2/MOZ/5/2014* (BVI)

 SAT2/SAR/8/01* (AY442910)
 SAT2/SAR/9/01* (AY442911)
 SAT2/SAR/10/01* (AY442912)
 SAT2/SAR/11/01* (AY442913)
 SAT2/SAR/1/01* (AY442903)

 SAT2/SAR/4/01* (AY442906)
 SAT2/SAR/3/01* (AY442905)
 SAT2/SAR/6/01* (AY442908)
 SAT2/SAR/2/01* (AY442904)
 SAT2/SAR/5/01* (AY442907)
 SAT2/SAR/7/01* (AY442909)
 SAT2/KNP/1/92* (AF367114)(impala)

 SAT2/KNP/183/91* (AF367112)(buffalo)
 SAT2/PAL/5/83* (AF367102)

 SAT2/BOT/6/2011
 SAT2/BOT/7/2011
 SAT2/BOT/3/2011

 SAT2/ZIM/8/2010
 SAT2/ZIM/9/2010
 SAT2/MOZ/1/2010
 SAT2/MOZ/3/2010
 SAT2/MOZ/4/2010
 SAT2/MOZ/5/2010
 SAT2/MOZ/7/2010
 SAT2/MOZ/2/2010
 SAT2/MOZ/6/2010

 SAT2/KNP/32/92* (AF367115)(buffalo)
 SAT2/MOZ/1/70
 SAT2/SA/106/59 (AY593848)

 SAT2/ZIM/P7/94 MT-8 buffalo
 SAT2/ZIM/14/2002 (KF219689)
 SAT2/MAL/1/2003

I

 III
 IV

 XI
 II

 V
 VI

 XIII
 XIV

 VII
 VIII

 IX
 XII

 X
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Namibia 
WRLFMD/2015/00020 
Date sequence received: 13/08/2015 
No. of samples: 6 
SAT 1 (II): 1 
SAT 2 (II): 5 
 
No location given. 
 

 
 

 
  

 SAT2/BOT/3/2007
 SAT2/BOT/5/2007
 SAT2/BOT/2/2007

 SAT2/BOT/9/2008
 SAT2/BOT/16/2008
 SAT2/BOT/18/2008

 SAT2/BOT/7/2008
 SAT2/BOT/11/2008

 SAT2/BOT/6/2007
 SAT2/BOT/4/2009
 SAT2/BOT/2/2009
 SAT2/BOT/3/2009
 SAT2/BOT/5/2009

 SAT2/BOT/8/2009
 SAT2/BOT/1/2011
 SAT2/BOT/2/2011

 SAT2/BOT/P3/98 NXA-7 buffalo
 SAT2/BOT/P3/98 NXA-16 buffalo
 SAT2/BOT/3/77 (KF112928)
 SAT2/BOT/1/80 (BVI: BOT 08/78)(KF112929)

 SAT2/BOT/P3/98 (buffalo 29) (AF367124)
 SAT2/BOT/P3/98 VUM-29 buffalo
 SAT2/BOT/6/2005
 SAT2/BOT/8/2005
 SAT2/BOT/3/2005
 SAT2/BOT/1/2005
 SAT2/BOT/2/2005
 SAT2/BOT/4/2005
 SAT2/BOT/5/2005
 SAT2/BOT/7/2005

 SAT2/BOT/P3/2000 SAV-24 buffalo
 SAT2/BOT/P9/2010 buffalo

 SAT2/BOT/24/2006 buffalo
 SAT2/ZAM/12/2009
 SAT2/ZAM/16/2009
 SAT2/ZAM/14/2009
 SAT2/ZAM/13/2009

 SAT2/BOT/14/2008
 SAT2/BOT/15/2008

 SAT2/NMB/1/2007
 SAT2/NMB/4/2007
 SAT2/ZAM/2/2007
 SAT2/ZAM/3/2007
 SAT2/ZAM/1/2007
 SAT2/NMB/2/2008
 SAT2/NMB/1/2008

 SAT2/NMB/3/2008
 SAT2/NMB/4/2008

 SAT2/BOT-BUFF/2/68 buffalo
 SAT2/BOT-BUFF/2/69 buffalo

 SAT2/NMB/6/2015
 SAT2/NMB/4/2015
 SAT2/NMB/5/2015

 SAT2/NMB/20/2015* (BVI)
 SAT2/NMB/3/2015
 SAT2/NMB/2/2015

 SAT2/NMB/4/2015* (BVI)
 SAT2/RHO/1/48 (AY593847)

III

 IV
 I

 XI
 II

 V
 VI

 XIII
 XIV

 VII
 VIII

 IX
 XII

 X

100

99

99
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100

71
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91
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99

100
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100

88

91

0.05

 SAT1/BOT/17/2006
 SAT1/BOT/18/2006

 SAT1/BOT/16/2006
 SAT1/BOT/14/2006
 SAT1/BOT/13/2006
 SAT1/BOT/12/2006
 SAT1/BOT/15/2006
 SAT1/BOT/20/2006 buffalo
 SAT1/BOT/22/2006 buffalo

 SAT1/BOT/P3/2000 NGO-2 buffalo
 SAT1/NMB/1/2000

 SAT1/BOT/2/2015
 SAT1/BOT/13/2015* (BVI)
 SAT1/BOT/1/2015
 SAT1/BOT/11/2015* (BVI)

 SAT1/BOT/P3/2000 NGO-13 buffalo
 SAT1/ZAM/4/2000

 SAT1/ZIM/P9/94 HWANGE-2 buffalo
 SAT1/ZIM/12/90 A-5 buffalo
 SAT1/ZIM/P12/90 A-7 buffalo

 SAT1/ZIM/P12/90 A-10 buffalo
 SAT1/ZIM/P45/91 MT-6 buffalo
 SAT1/ZIM/P45/91 MT-9 buffalo

 SAT1/ZAM/6/2012
 SAT1/ZAM/7/2012
 SAT1/ZAM/8/2012
 SAT1/ZAM/9/2012
 SAT1/ZAM/7/2012* (BVI)

 SAT1/BOT/P3/2000 SAV-19 buffalo
 SAT1/BOT/P3/2000 SAV-22 buffalo

 SAT1/NMB/43/15* (BVI)
 SAT1/NMB/46/15* (BVI)
 SAT1/NMB/37/15* (BVI)
 SAT1/NMB/38/15* (BVI)

 SAT1/NMB/52/15* (BVI)
 SAT1/NMB/42/15* (BVI)
 SAT1/NMB/47/15* (BVI)
 SAT1/BOT/P3/98 VUM-25 buffalo

 SAT1/SA/13/61 (AY593842)
 SAT1/SWA/2/89* buffalo
 SAT1/BOT/17/77 kudu (KF219687)
 SAT1/BOT/24/77 (KF219688)

 SAT1/BOT/1/77 (KF219686)
 SAT1/NMB/1/2015

 SAT1/BOT/P3/98 NXA-7 buffalo
 SAT1/BOT/P3/98 NXA-14 buffalo

 SAT1/SWA/40/61 (AY593843)
 SAT1/SWA/80/62
 SAT1/BOT/1/68 (AY593845)

 SAT1/BOT-BUFF/62/74 buffalo
 SAT1/NAM/307/98*  buffalo (AY770519)
 SAT1/NAM/307/98*  buffalo (DQ009717)

 SAT1/BOT/2/2014
 SAT1/BOT/3/2014
 SAT1/BOT/5/2014 (BVI)
 SAT1/BOT/4/2014
 SAT1/BOT/6/2014 (BVI)

 SAT1/SR/2/58
 SAT1/BEC/1/48 (AY593838)

III (WZ)

 II (SEZ)
 I (NWZ)

 IV (EA-1)
 VIII (EA-3)

 IX
 V

 VII (EA-2)
 VI
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100
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Zambia 
WRLMEG/2015/00020 
Date sequence received: 11/11/2015 
No. of sequences: 2 
SAT 3 (II): 2 
 
VP1 sequences from the BVI 
 

 
 

 
  

 SAT3/ZAM08/2015* (BVI)
 SAT3/ZAM09/2015* (BVI)

 SAT3/BOT/P3/98 VUM-21 buffalo
 SAT3/BOT/P3/98 NXA-6 buffalo

 SAT3/BOT/P3/98 NXA-9 buffalo
 SAT3/BOT/P3/2000 SAV-31 buffalo
 SAT3/BOT/P3/2000 SAV-21 buffalo
 SAT3/BOT/P3/98 NXA-8 buffalo

 SAT3/ZIM/2/84
 SAT3/ZIM/P9/94 Hwange-11 buffalo
 SAT3/BOT/P3/2000 NGO-12 buffalo

 SAT3/BEC/20/61 (AY593851)
 SAT3/BOT-BUFF/13/70 buffalo

 SAT3/BOT/109/66 carrier cattle
 SAT3/BOT/209/67 carrier cattle

 SAT3/BEC/1/65
 SAT3/BEC/1/65 (AY593853)

 SAT3/ZIM/P30/90 CHER-31 buffalo
 SAT3/ZIM/P30/90 CHER-32 buffalo

 SAT3/BOT/P10/2010 buffalo
 SAT3/ZIM/P40/91 BUMI-4 buffalo

 SAT3/ZIM/P43/91 MAT-1 buffalo
 SAT3/ZIM/P43/91 MAT-11 buffalo

II (WZ)

 SAT3/ZIM/4/81
 SAT3/KNP/10/90* buffalo

 SAT3/SA/57/59 (AY593850)
I (SEZ)

IV SAT3/ZAM/P2/96 (MUL-4) (DQ009741) buffalo
III (NWZ) SAT3/ZIM/P25/91 UR-7 buffalo

 SAT3/UGA BUFF/27/70 (KF219685) buffalo
 SAT3/UGA/2/97* (DQ009742) buffalo

V (EA)
100

93

100

99

100

100

100

100

94

99

96

89

70

86

73

77

100

0.05150 km

100 mi
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Zimbabwe 
WRLFMD/2015/00027 
Date sequence received: 03/09/2015 
No. of samples: 19 
SAT 1 (II): 4 
SAT 2 (II): 11 
SAT 2 (no seq): 1 
SAT 1 + SAT 2 (no seq): 1 
FMDV-GD: 2 
 

 

 

 

100 km

60 mi
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Mashonaland
West

Mashonaland
Central

Mashonaland
East

Matabeleland
North

Matabeleland
South

Midlands

Masvingo

Harare

Bulawayo

Manicaland

Bulawayo Masvingo

Kwekwe

Gweru

Gokwe

Shurugwi

Chipinge
ZIM/17/2015
ZIM/19/2015

ZIM/20/2015
ZIM/21/2015
ZIM/22/2015

ZIM/14/2015

ZIM/10/2015

ZIM/4/2015
ZIM/6/2015

ZIM/7/2015

ZIM/11/2015
ZIM/13/2015

ZIM/12/2015

ZIM/5/2015
ZIM/15/2015
ZIM/16/2015

ZIM/18/2015

ZIM/8/2015
ZIM/9/2015

SAT 1
SAT 2
SAT 1 + SAT 2
FMDV-GD

 SAT1/ZIM/P26/90 HV-2 buffalo
 SAT1/ZIM/P26/90 HV-28 buffalo

 SAT1/ZIM/P26/90 HV-24 buffalo
 SAT1/ZIM/P26/90 HV-26 buffalo

 SAT1/ZIM/P26/90 HV-23 buffalo
 SAT1/ZIM/24/89
 SAT1/ZIM/25/89

 SAT1/ZIM/P26/90 HV-25 buffalo
 SAT1/ZIM/P26/90 HV-30 buffalo

 SAT1/ZIM/P26/90 HV-11 buffalo
 SAT1/ZIM/P26/90 HV-29 buffalo

 SAT1/ZIM/P9/94 LS-5 buffalo
 SAT1/ZIM/P1/94 SAVE-8 buffalo

 SAT1/ZIM/P14/97 MWA-50 buffalo
 SAT1/ZIM/P18/91 GN-34 buffalo

 SAT1/ZIM/P18/91 GN-13 buffalo
 SAT1/ZIM/P18/91 GN-31 buffalo

 SAT1/RV/11/37 kudu (AY593839)
 SAT1/RHO/5/66 (AY593846)

 SAT1/KNP/1/87 buffalo
 SAT1/ZIM/P1/96 N-54 buffalo

 SAT1/ZIM/P15/97 LEMCO-1 buffalo
 SAT1/ZIM/P15/97 LEMCO-5 buffalo

 SAT1/SWZ/1/2000
 SAT1/SWZ/2/2000

 SAT1/KNP/196/91* buffalo (DQ009716)
 SAT1/KNP/2/88 buffalo

 SAT1/SAR/4/74
 SAT1/ZIM/P18/91 GN-19 buffalo

 SAT1/ZIM/P18/91 GN-20 buffalo
 SAT1/ZIM/P18/91 GN-16 buffalo
 SAT1/ZIM/P18/91 GN-37 buffalo
 SAT1/ZIM/P18/91 GN-22 buffalo

 SAT1/ZIM/P18/91 GN-30 buffalo
 SAT1/ZIM/P1/93 LS-9 buffalo

 SAT1/ZIM/10/2015
 SAT1/ZIM/17/2015
 SAT1/ZIM/19/2015
 SAT1/ZIM/14/2015

 SAT1/ZIM/P7/94 MT-5 buffalo
 SAT1/ZIM/P1/93 LS-7 buffalo

 SAT1/ZIM/P26/90 HV-3 buffalo
 SAT1/ZIM/P18/91 GN-11 buffalo

 SAT1/KNP/4/88 buffalo
 SAT1/SAR/9/81
 SAT1/SAR/9/81 (DQ009715)
 SAT1/ZIM/P7/94 MT-9B buffalo

 SAT1/ZIM/P18/91 BC-7 buffalo
 SAT1/ZIM/P18/91 GN-12 buffalo

II (SEZ)

 I (NWZ)
 III (WZ)

 IV (EA-1)
 VIII (EA-3)

 IX
 V

 VII (EA-2)
 VI

100
97

75

100

100

100

100

100
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 SAT2/ZIM/1/88* buffalo (AF367108)
 SAT2/ZIM/8/88* buffalo
 SAT2/ZIM/4/88* buffalo
 SAT2/ZIM/1/88* buffalo
 SAT2/ZIM/7/89* buffalo
 SAT2/ZIM/14/89* buffalo

 SAT2/ZIM/23/89* buffalo
 SAT2/ZIM/12/89* buffalo

 SAT2/ZIM/30/89* buffalo
 SAT2/ZIM/2/89* buffalo

 SAT2/ZIM/16/89* buffalo
 SAT2/ZIM/2/88* buffalo

 SAT2/ZIM/7/88* buffalo
 SAT2/ZIM/5/88* buffalo
 SAT2/ZIM/6/88* buffalo
 SAT2/ZIM/9/88* buffalo
 SAT2/ZIM/4/89* buffalo

 SAT2/ZIM/9/89* buffalo
 SAT2/ZIM/31/89* buffalo

 SAT2/ZIM/P14/97 MUK-42 buffalo
 SAT2/ZIM/P14/97 MUK-44 buffalo
 SAT2/ZIM/P14/97 MUK-40 buffalo
 SAT2/ZIM/P14/97 MUK-48 buffalo

 SAT2/ZIM/7/83* (AF136607)
 SAT2/ZIM/7/83* (DQ009726)
 SAT2/ZIM/5/87 (KF112974)

 SAT2/ZIM/8/89 (KF112975)
 SAT2/BOT-BUFF/170/74 buffalo
 SAT2/BOT/P3/2000 NGO-15 buffalo

 SAT2/ZIM/16/2015
 SAT2/ZIM/5/2015
 SAT2/ZIM/15/2015

 SAT2/BOT/P3/98 NXA-18 buffalo
 SAT2/ZIM/2/2010
 SAT2/ZIM/4/2010

 SAT2/ZIM/13/2015
 SAT2/ZIM/1/2014
 SAT2/ZIM/11/14* (BVI)
 SAT2/ZIM/1/2015

 SAT2/ZIM/11/2015
 SAT2/ZIM/4/2015
 SAT2/ZIM/9/2015
 SAT2/ZIM/16/13* (BVI)
 SAT2/ZIM/18/13* (BVI)
 SAT2/ZIM/14/13* (BVI)
 SAT2/ZIM/6/2015
 SAT2/ZIM/20/2015
 SAT2/ZIM/21/2015
 SAT2/ZIM/22/2015
 SAT2/ZIM/5/81 (EF134951)
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Asia: 

Cambodia 
WRLFMD/2015/00033 
Date sequence received: 26/11/2015 
No. of samples:  
O (ME-SA/PanAsia): 2 
A (ASIA/Sea-97): 2 
NVD: 1 
 

 

 

 
 
  

 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/VIT/14/2010
 O/VIT/3/2010
 O/VIT/9/2010
 O/VIT/19/2010
 O/VIT/22/2010

 O/VIT/10/2010
 O/VIT/11/2010
 O/VIT/1/2011
 O/LAO/1/2011
 O/LAO/2/2011
 O/VIT/20/2010
 O/VIT/21/2010
 O/VIT/23/2010

 O/CAM/4/2010
 O/VIT/4/2010
 O/VIT/23/2011

 O/CAM/2/2010
 O/VIT/13/2010
 O/CAM/1/2010
 O/CAM/3/2010
 O/CAM/6/2010
 O/VIT/3/2011
 O/VIT/32/2011

 O/VIT/6/2011
 O/VIT/16/2011
 O/VIT/5/2011

 O/VIT/15/2011
 O/VIT/27/2011
 O/VIT/30/2011
 O/VIT/16/2010
 O/VIT/28/2011
 O/VIT/1/2012
 O/VIT/10/2012

 O/VIT/34/2011
 O/VIT/35/2011

 O/VIT/12/2011
 O/VIT/26/2011

 O/LAO/2/2010
 O/LAO/1/2012
 O/LAO/2/2012
 O/LAO/3/2012
 O/LAO/5/2012

 O/TAI/7/2011
 O/CAM/1/2015
 O/CAM/3/2015

 O/UKG/35/2001 (AJ539141)

PanAsia

 PanAsia-2
 Ind-2001
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 A/LAO/12/07* (TRRL)
 A/LAO/13/07* (TRRL)
 A/LAO/9/07* (TRRL)
 A/LAO/7/2006 (EU667458)
 A/LAO/8/2006 (EU667459)

 A/LAO/5/07* (TRRL)
 A/LAO/8/07* (TRRL)
 A/LAO/10/07* (TRRL)
 A/LAO/6/07* (TRRL)
 A/LAO/17/07* (TRRL)

 A/LAO/6/2006 (EU667457)
 A/LAO/1/07* (TRRL)
 A/LAO/2/07* (TRRL)
 A/LAO/4/07* (TRRL)
 A/LAO/15/07* (TRRL)
 A/LAO/3/07* (TRRL)
 A/LAO/11/07* (TRRL)

 A/LAO/16/07* (TRRL)
 A/LAO/14/07* (TRRL)
 A/CAM/1/2006 (HQ116292)
 A/CAM/2/2006 (HQ116293)

 A/CAM/2/2008 (HQ116294)
 A/CAM 4/08* (TRRL)

 A/CAM/2/2015
 A/CAM/5/2015

 A/VIT/6/2004 (HQ116360)
 A/VIT/10/2004 (HQ116362)

 A/VIT/5/2004 (HQ116359)
 A/VIT/9/2004 (HQ116361)

 A/VIT/11/2004 (HQ116363)
 A/TAI/8/2003 (HQ116313)
 A/TAI/9/2003
 A/MAY/4/2003 (HQ116298)
 A/TAI/2/04R2* (TRRL)

 A/TAI/7/2003 (HQ116312)
 A/TAI/5/2003
 A/TAI/10/2003 (HQ116314)

 A/TAI/2/97 (EF208778)
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 Iran-05
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 A22

 Iran-96
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Hong Kong SAR 
WRLFMD/2015/00026 & 36 
Date sequence received: 07/10/2015 & 
02/12/2015 
No. of samples: 6 
O (CATHAY): 6 
FMDV-GD: 1 
 
No locations were given for samples in batch 36. 
 
 

 

 

 
  

 O/HKN/6/2015
 O/HKN/7/2015
 O/HKN/5/2015
 O/HKN/9/2015

 O/HKN/1/2015
 O/HKN/2/2015

 O/HKN/8/2015
 O/HKN/10/2015

 O/HKN/15/2014
 O/HKN/11/2014
 O/HKN/13/2014
 O/HKN/7/2014
 O/HKN/8/2014

 O/HKN/4/2014
 O/HKN/5/2014
 O/HKN/6/2014
 O/HKN/1/2013 (KM243172)

 O/HKN/6/2011 (KM243168)
 O/HKN/4/2011 (KM243166)
 O/HKN/3/2011 (KM243165)
 O/HKN/5/2011 (KM243167)
 O/HKN/7/2011 (KM243169)
 O/HKN/8/2011 (KM243170)
 O/HKN/9/2011 (KM243171)

 O/HKN/26/2010 (KM243164)
 O/HKN/3/2008 (KM243157)

 O/HKN/4/2008 (KM243158)
 O/HKN/1/2008 (KM243155)
 O/HKN/2/2008 (KM243156)

 O/HKN/1/2009 (KM243159)
 O/HKN/2/2009 (KM243160)

 O/HKN/3/2007 (KM243152)
 O/HKN/4/2007 (KM243153)

 O/HKN/5/2006 (KM243148)
 O/HKN/6/2006 (KM243149)

 O/HKN/2/2006 (KM243145)
 O/HKN/1/2006 (KM243144)
 O/HKN/4/2006 (KM243147)
 O/HKN/24/2005 (KM243142)
 O/HKN/22/2005 (KM243140)
 O/HKN/23/2005 (KM243141)
 O/HKN/3/2006 (KM243146)

 O/HKN/25/2005 (KM243143)
 O/HKN/18/2005 (KM243136)

 O/HKN/19/2005 (KM243137)
 O/HKN/20/2005 (KM243138)
 O/HKN/14/2005 (KM243133)
 O/HKN/17/2005 (KM243135)

 O/HKN/12/2005 (KM243132)
 O/HKN/9/2004 (DQ164886)
 O/HKN/12/2004 (DQ164889)
 O/HKN/10/2004 (DQ164887)

 O/HKN/1/2002 (DQ164877)
 O/HKN/2002 (AF525458)

 O/PHI/7/96 (AJ294926KM243058)
 O/Yunlin/TAW/97 (AF308157)

 O/HKN/6/83 (AJ294919)
 O/HKN/21/70 (AJ294911)
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Iran 
WRLFMD/2015/00031 
Date sequence received: 20/11/2015 
No. of samples: 27 
A (ASIA/G-VII): 2 
Pending: 25 
 

 

 

 
  

 A/BHU/8/2003
 A/BHU/35/2003

 A/BHU/41/2002 (EU414525)
 A/BHU/6/2003
 A/BHU/7/2003 (FJ755012)

 A/IND/447/2005* (HQ127685)
 A/IND/820/03* (FJ617251)

 A/IND/447/2005* (HQ832583)
 A/BHU/27/2003 (FJ755013)
 A/BHU/42/2003

 A/IND/161/2003* (HQ832578)
 A/IND/818/03* (FJ617249)
 A/IND/818/2003* (HQ832580)

 A/IND/243/04* (FJ617245)
 A/IND/249/2004* (HQ127680)
 A/IND/249/2004* (HQ832582)
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 A/SAU/2/2015
 A/SAU/6/2015

 A/SAU/1/2015 (KU127247)
 A/SAU/3/2015
 A/SAU/4/2015
 A/SAU/5/2015

 A/IRN/12/2015
 A/IRN/8/2015

 A/Van/TUR/203/2015* (FMDI)
 A/BAN/GA/Sa-197/2013 (KJ754939)

 A/IND/413/2007* (HQ127707)
 A/IND/417/2007* (HQ127708)

 A/IND/360/2007* (HQ127705)
 A/IND/245/2007* (HQ832590)
 A/IND/360/07* (FJ617243)

 A/IND/245/2007* (HQ127704)
 A/IND/9/2009* (2008) (HQ127716)
 A/IND/17/2009* (2008) (HQ127719)
 A/IND/11/2009* (2008) (HQ127717)
 A/IND/17/2009* (HQ832592)

 A/SAU/16/95 (EU553874)
 A/IND/40/2000* (1999AF390646)
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Laos (Lao PDR) 
WRLFMD/2015/00034 
Date sequence received: 26/11/2015 
No. of samples: 3 
O (ME-SA/Ind-2001d): 3 
 

 

 

 
NB: This is a new introduction of the O/ME-SA/Ind-2001 lineage into Southeast Asia. 
  

 O/NEP/15/2013 (KM921857)
 O/NEP/18/2013 (KM921860)
 O/NEP/9/2014 (KM921868)
 O/NEP/7/2014 (KM921866)
 O/NEP/8/2014 (KM921867)
 O/NEP/4/2014 (KM921863)
 O/NEP/5/2014 (KM921864)

 O/UAE/1/2014 (KM921877)
 O/UAE/2/2014 (KM921878)
 O/BAR/5/2015
 O/BAR/2/2015
 O/BAR/8/2015
 O/BAR/12/2015
 O/BAR/3/2015
 O/BAR/4/2015

 O/IND189/2013* (KM264361)
 O/IND222/2013* (KM264364)

 O/NEP/6/2013 (KM921854)
 O/SRL/1/2013
 O/SRL/2/2013

 O/IND205/2013* (KM264362)
 O/NEP/1/2014 (KM921861)

 O/NEP/2/2014 (KM921862)
 O/NEP/3/2013 (KM921853)
 O/NEP/6/2014 (KM921865)

 O/IND219/2013* (KM264363)
 O/NEP/11/2013 (KM921855)
 O/NEP/12/2013 (KM921856)
 O/SRL/6/2014
 O/SRL/17/2014

 O/SRL/5/2014
 O/SRL/1/2014
 O/SRL/9/2014
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 O/SRL/31/2014
 O/SRL/32/2014
 O/SRL/30/2014
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 O/SRL/34/2014
 O/BAR/13/2015
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 O/BAR/15/2015
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Myanmar 
WRLFMD/2015/00035 
Date sequence received: 26/11/2015 
No. of samples:  
O (SEA/Mya-98): 2 
A (ASIA/Sea-97): 3 
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 O/VIT/NCVD-19/2010 (NVRQS)
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 O/VIT/NCVD-17/2010 (NVRQS)
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 A/GZ-YA/CHA/2013 (KJ646646)
 A/GZ-GY/CHA/2013 (KJ646651)
 A/GZ-BY/CHA/2013 (KJ646645)
 A/GZ-WD/CHA/2013 (KJ646648)
 A/GZ-XF/CHA/2013 (KJ646657)
 A/GZ-JC/CHA/2013 (KJ646650)
 A/GZ-ZB/CHA/2013 (KJ646649)
 A/GZ-HX/CHA/2013 (KJ646647)
 A/Zabaikalsky/RUS/2013 (ARRIAH)
 A/GDMM-CHA-2013-S (KF450794)

 A/KAZ/1/2013* (ARRIAH)
 A/MYA/4/2015
 A/MYA/2/2015

 A/Amur/2/RUS/2013 (ARRIAH)
 A/Amur/4/RUS/2013 (ARRIAH)

 A/Zabaikalsky/6/RUS/2013 (ARRIAH)
 A/Zabaikalsky/1/RUS/2014* (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/MYA/3/2015

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

 A/TAI/17/2014
 A/TAI/21/2014
 A/LAO/1/2015
 A/TAI/4/2015
 A/TAI/3/2015
 A/TAI/5/2015
 A/KM/TAW/2015* (NVRI)

 A/Zabaikalsky/5/RUS/2013 (ARRIAH)
 A/Zabaikalsky/2/RUS/2014* (ARRIAH)

 A/MOG/11/2013
 A/MOG/12/2013
 A/MOG/13/2013
 A/VIT/25/2012
 A/VIT/26/2012

 A/TAI/15/2012
 A/TAI/1/2011
 A/TAI/8/2010
 A/TAI/3/2011

 A/TAI/7/2003 (HQ116312)
 A/TAI/2/97 (EF208778)

Sea-97

 Thai-87
 G-VII

 Iran-99
 Iran-96

 Iran-87
 A22

 A15
 Iran-05

ASIA

 EURO-SA
 AFRICA

10099

82

99

98

95

100

94

95

94

90

80

71

99

0.02



 

 
Copies of all the individual reports cited herein can be obtained from The Pirbright Institute and prior to presentation, publication 
or any other public use of these data, please contact Dr Donald King, The Pirbright Institute, donald.king@pirbright.ac.uk  

Saudi Arabia 
WRLFMD/2015/00028 & 29 
Date sequence received: 19/10/2015 & 
23/10/2015 
No. of samples: 6 
A (ASIA/G-VII): 6 
 

 

 

 
NB: A full genome sequence for FMDV A/SAU/1/2015 has been generated and 
deposited in GenBank under accession no. KU127247. 
 
  

 A/IND/124/08* (FJ617244)
 A/IND/124/2008* (HQ127711)
 A/IND/123/2008* (HQ127710)

 A/IND/128/08* (FJ617246)
 A/IND/128/2008* (HQ127712)

 A/IND/438/2008* (HQ127715)
 A/IND/407/2007* (HQ127706)

 A/IND/245/2007* (HQ127704)
 A/IND/360/07* (FJ617243)
 A/IND/360/2007* (HQ127705)
 A/IND/245/2007* (HQ832590)
 A/IND/413/2007* (HQ127707)

 A/IND/417/2007* (HQ127708)
 A/IND/11/2009* (2008) (HQ127717)
 A/IND/13/2009* (2008) (HQ127718)
 A/IND/9/2009* (2008) (HQ127716)
 A/IND/17/2009* (2008) (HQ127719)
 A/IND/17/2009* (HQ832592)

 A/BAN/BD/SI/16/2013 (KR869773)
 A/BAN/GA/Sa-197/2013 (KJ754939)

 A/Van/TUR/203/2015* (FMDI)
 A/SAU/5/2015
 A/SAU/3/2015
 A/SAU/4/2015
 A/SAU/1/2015
 A/SAU/2/2015
 A/SAU/6/2015

 A/IND/64/2004* (HQ127678)
 A/IND/64/2004* (HQ832581)
 A/BHU/4/2003
 A/BHU/40/2003

 A/IND/281/2003* (HQ832579)
 A/IND/243/04* (FJ617245)

 A/IND/241/2004* (HQ127679)
 A/IND/249/2004* (HQ127680)
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Turkey 
WRLFMD/2015/00015 
Date sequence received: 12/08/2015 
No. of samples:  
O (ME-SA/PanAsia-2FAR-09): 4 
A (ASIA/Iran-05SIS-10): 14 
Asia 1 (ASIA/Sindh-08): 5 
Asia 1 (ASIA/unassigned): 2 
FMDV-GD: 1 
NVD: 2 
 
 

 

 

  

 O/IRN/43/2009
 O/IRN/83/2009
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 O/IRN/31/2009
 O/IRN/75/2009
 O/IRN/84/2009

 O/IRN/60/2009
 O/IRN/81/2009

 O/IRN/42/2009
 O/IRN/76/2009
 O/IRN/56/2009
 O/IRN/87/2009
 O/IRN/52/2009
 O/IRN/79/2009
 O/IRN/41/2009

 O/IRN/62/2011
 O/IRN/77/2011
 O/IRN/21/2012

 O/IRN/2/2013
 O/IRN/49/2009
 O/IRN/34/2009
 O/IRN/38/2009
 O/IRN/35/2009

 O/IRN 3921/2012*
 O/IRN 3922/2012*

 O/SAU/1/2009
 O/SAU/2/2009

 O/Agri/TUR/63/2013 (FMDI)
 O/Eskisehir/TUR/1156/2013 (FMDI)
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 O/TUR/33/2014
 O/TUR/15/2014
 O/TUR/14/2014
 O/TUR/24/2014
 O/TUR/17/2014
 O/TUR/13/2014
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Turkey (continued)  

 

 
 

 
 
  

 A/TUR/1204/2012* (FMDI)
 A/TUR/6/2013
 A/TUR/30/2013
 A/TUR/14/2013
 A/TUR/4/2013
 A/TUR/9/2013

 A/TUR/35/2013
 A/TUR/18/2013
 A/TUR/16/2013
 A/TUR/21/2013
 A/TUR/19/2013
 A/TUR/22/2013
 A/TUR/23/2013
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 A/TUR/8/2014
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5. Vaccine matching 
Antigenic characterisation of FMD field isolates by vaccine matching by 2dm VNT 
from October to December 2015. 
Table 1: Serotype O 
Sample Vaccine Strain 
Field Virus 
Reference Topotype O 3039 O Manisa O/TUR/5/09 O/Russia/00 

O/MOR/1/2015 O/ME-SA/ 
Ind-2001 M N M NT 

O/MOR/2/2015 O/ME-SA/ 
Ind-2001 M B M NT 

O/HKN/1/2015 O/CATHAY 
Previously Reported 

M 

O/HKN/2/2015 O/CATHAY M 
 
Table 2: Serotype A 
Sample Vaccine strain 

Reference Topotype A Iran 
2005 

A IRN 
87 

A IRN 
96 

A IRN 
99 

A MAY 
97 

A SAU 
95 

A TUR 
20/06 

A22 
IRQ 

A/SAU/1/2015 A/ASIA N N N N N N N N 

A/SAU/2/2015 A/ASIA N N N N N N N N 

A/IRN/12/2015 A/ASIA N NT NT NT N N N N 

A/IRN/8/2015 A/ASIA N NT NT NT N N N N 

 
Table 3: Serotype SAT 1 

Sample Vaccine strain 
Reference Topotype SAT105 RHO 
SAT 1/BOT/1/2015 SAT 1/III (WZ) M 

SAT 1/BOT/2/2015 SAT 1/III (WZ) M 
 

Abbreviations used in tables: 

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 

NT Not tested against this vaccine 
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6. Vaccine strain recommendations 
RECOMMENDATIONS FROM WRLFMD® ON FMD VIRUS STRAINS TO BE 
INCLUDED IN FMDV ANTIGEN BANKS (FOR FMD-FREE COUNTRIES) – 
December 2015 
Note: Virus strains are NOT listed in order of importance 

 

High 
Priority 

 

A/ASIA/G-VII(G-18)* 
O Manisa 

O PanAsia-2 (or equivalent) 
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) 

Medium 
Priority 

A Eritrea 
SAT 2 Zimbabwe 

SAT 1 South Africa 
A Malaysia 97 (or Thai equivalent such as A/Sakolnakorn/97) 

A Argentina 2001 
O Taiwan 97 (pig-adapted strain or Philippine equivalent) 

Low 
Priority 

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 
 

NB: Discussions are currently underway to adopt a risk-based approach for 
different FMD viral lineages to identify priority vaccines for use in Europe and 
other FMD-free settings.   
*Recent in-vitro data from WRLFMD for serotype A viruses from Saudi Arabia and 
Iran highlights an apparent gap in vaccine coverage.  Work is urgently required to 
evalute whether there is adequate in-vitro match with Indian vaccine strains 
(A/IND/40/2000) or whether in-vivo protection may be provided by high potency 
international vaccines. 
 

  



 

 
Copies of all the individual reports cited herein can be obtained from The Pirbright Institute and prior to presentation, publication 
or any other public use of these data, please contact Dr Donald King, The Pirbright Institute, donald.king@pirbright.ac.uk  

7. Recent FMD publications 
Recent FMD Publications (July-September 2015) cited by Web of Science 
(Papers from The Pirbright Institute are highlighted in BOLD AND GREY) 
 

1. Ashfaq, M., A. Razzaq, H. Shamsheer ul, and G. Muhammad (2015). Economic 
analysis of dairy animal diseases in Punjab: a case study of Faisalabad district. 
JAPS, Journal of Animal and Plant Sciences, 25(5): 1482-1495. 

2. Barkakati, J., S. Sarma, and D.J. Kalita (2015). Effect of foot and mouth disease on 
haematological and biochemical profile of cattle. Indian Journal of Animal Research, 
49(5): 713-716. 

3. Biswal, J.K., S. Subramaniam, R. Ranjan, G.K. Sharma, J. Misri, and B. Pattnaik 
(2015). Marker vaccine potential of foot-and-mouth disease virus with large deletion 
in the non-structural proteins 3A and 3B. Biologicals : Journal of the International 
Association of Biological Standardization, 43(6): 504-11. 

4. Biswal, J.K., S. Subramaniam, G.K. Sharma, S. Mahajan, R. Ranjan, J. Misri, and B. 
Pattnaik (2015). Megaprimer-mediated capsid swapping for the construction of 
custom-engineered chimeric foot-and-mouth disease virus. Virus Genes, 51(2): 225-
233. 

5. Chang, S., 김동우, 유승호, and 이정아 (2014). Ecotoxicity Assessment of Leachate 
from Disposal Site for Foot-and-Mouth Disease Carcasses. Journal of the Korean 
Geoenvironmental Society, 15(8): 5-11. 

6. Costa, R., D. Bessler, and C.P. Rosson (2015). The impacts of foot and mouth 
disease outbreaks on the Brazilian meat market. Journal of Food Distribution 
Research, 46(3): 1-19. 

7. Daoud, H.M. and E.M. Soliman (2015). Evaluation of Spirulina platensis extract as 
natural antivirus against foot and mouth disease virus strains (A, O, SAT2). 
Veterinary World, 8(10): 1260-1265. 

8. El-Amaiem, W.E.A. (2015). Participatory disease surveillance of (2012) Foot and 
Mouth Disease and other disease conditions in buffalo in Aga district, Dakahlia 
Governorate, Egypt. Epidemiology: Open Access, 5(2): 184-184. 

9. Faleyimu, O.I. (2015). Indigenous uses of medicinal plants for the treatment of farm 
animals in Rafi Local Government Area, Niger state, Nigeria. Journal of Sustainable 
Development in Africa, 17(3): 1-11. 

10. Fang, M., H. Wang, T. Tang, P. Zhao, J. Du, S. Guo, H. Wei, H. Xu, M. Wan, X. Wei, 
Y. Yu, and L. Wang (2015). Single immunization with a recombinant multiple-epitope 
protein induced protection against FMDV type Asia 1 in cattle. International 
Immunopharmacology, 28(2): 960-6. 

11. FitzGerald, W.G., J.P. Cassidy, B.K. Markey, and M.L. Doherty (2015). Profiling oral 
and digital lesions in sheep in Ireland. Irish veterinary journal, 68: 30-30. 

12. Fu, N., J. Wu, L. Lv, J. He, and S. Jiang (2015). Anti-foot-and-mouth disease virus 
effects of Chinese herbal kombucha in vivo. Brazilian Journal of Microbiology, 46(4): 
1245-55. 

13. Garcia, D.C.C., C.V.G.C.d. Sa, C.M. McManus, and C.B.d. Melo (2015). Impacts of 
the 2005 foot and mouth disease outbreak on Brazilian beef exports. Ciencia Animal 
Brasileira, 16(4): 525-537. 

14. Gim, U.-S. and S.-H. Choi (2015). An Impact Analysis of FMD News on Pork 
Demand in Korea. The Korean Society of Community Living Science, 26(1): 75-85. 

15. Giorgakoudi, K., S. Gubbins, J. Ward, N. Juleff, Z. Zhang, and D. Schley (2015). 
Using Mathematical Modelling to Explore Hypotheses about the Role of Bovine 
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Epithelium Structure in Foot-And-Mouth Disease Virus-Induced Cell Lysis. PloS One, 
10(10): e0138571-e0138571. 

16. Gonzalez-Magaldi, M., A. Vazquez-Calvo, B.G. de la Torre, J. Valle, D. Andreu, and 
F. Sobrino (2015). Peptides Interfering 3A Protein Dimerization Decrease FMDV 
Multiplication. PloS one, 10(10): e0141415-e0141415. 

17. Hawkes, P.W. (2015). Fetal bovine serum: geographic origin and regulatory 
relevance of viral contamination. Bioresources and Bioprocessing, 2(34): (23 July 
2015)-(23 July 2015). 

18. Hayama, Y., Y. Kimura, T. Yamamoto, S. Kobayashi, and T. Tsutsui (2015). Potential 
risk associated with animal culling and disposal during the foot-and-mouth disease 
epidemic in Japan in 2010. Research in Veterinary Science, 102: 228-30. 

19. Hayama, Y., T. Yamamoto, S. Kobayashi, N. Muroga, and T. Tsutsui (2015). 
Evaluation of the transmission risk of foot-and-mouth disease in Japan. The Journal 
of veterinary medical science / The Japanese Society of Veterinary Science, 77(9): 
1167-70. 

20. He, J., J. Guo, and X. Liu (2015). Current situation and prevention suggestion on 
foot-and-mouth disease in China. China Animal Health Inspection, 32(6): 10-14. 

21. Hong, J.-K., K.-N. Lee, S.-H. You, S.-M. Kim, D. Tark, H.-S. Lee, Y.-J. Ko, M.-G. Seo, 
J.-H. Park, and B. Kim (2015). Inactivation of Foot-and-Mouth Disease Virus by Citric 
Acid and Sodium Carbonate with Deicers. Applied and Environmental Microbiology, 
81(21): 7610-4. 

22. Hrabalek, M. European Union and liberalization of global trade: The case of 
agriculture, in 12th International Scientific Conference: Economic Policy in the 
European Union Member Countries, Pts I and II, M. Tvrdon and I. Majerova, Editors. 
2015, Silesian University Opava, School of Business Adminsitration Karvina, 
Univerzitni Nam 1934-3, Karvina, 73340, Czech Republic: Ostravice, Czech 
Republic. p. 236-242. 

23. Ibrahim, E.E., W.M. Gamal, A.I. Hassan, S.E. Mahdy, A.Z. Hegazy, and M.M. Abdel-
Atty (2015). Comparative study on the immunopotentiator effect of ISA 201, ISA 61, 
ISA 50, ISA 206 used in trivalent foot and mouth disease vaccine. Veterinary World, 
8(10): 1189-1198. 

24. Jaipeng, P. and L. Sukasem (2015). Acute phase proteins reaction in ruminants. 
Journal of Mahanakorn Veterinary Medicine, 10(1): 31-40. 

25. Kang, J., Y. Zuo, Q. Guo, H. Wang, Q. Liu, Q. Liu, G. Xia, and Y. Kang (2015). 
Xylaria hypoxylon Lectin as Adjuvant Elicited Tfh Cell Responses. Scandinavian 
Journal of Immunology, 82(5): 436-442. 

26. Ki, J.-H., J.-Y. Chung, 김선자, 김대익, and 김홍수 (2014). A Study of Spatial 
Approach and Policy Alternatives for Foot-and-mouth-disease Prevention ― Focused 
on Pig Pen's Architecture and Site Design, and Policy Support. Space and 
Environment, 24(4): 160-184. 

27. Kim, H.B., S.C. Kim, S.I. Lee, and I.H. Kim (2015). Attenuation of the adverse effects 
caused by the foot-and-mouth disease vaccination in pigs. The Veterinary Record, 
177(19): 494-494. 

28. Kim, M.H., C.R. Ko, and G. Kim (2015). Costs analysis of carcass burial site 
construction: Focused on the foot and mouth disease 2011, South Korea. 
Environmental Engineering Research, 20(4): 356-362. 

29. Kopliku, L., A. Relmy, A. Romey, K. Gorna, S. Zientara, L. Bakkali-Kassimi, and S. 
Blaise-Boisseau (2015). Establishment of persistent foot-and-mouth disease virus 
(FMDV) infection in MDBK cells. Archives of Virology, 160(10): 2503-16. 

30. Kotecha, A., J. Seago, K. Scott, A. Burman, S. Loureiro, J. Ren, C. Porta, H.M. 
Ginn, T. Jackson, E. Perez-Martin, C.A. Siebert, G. Paul, J.T. Huiskonen, I.M. 
Jones, R.M. Esnouf, E.E. Fry, F.F. Maree, B. Charleston, and D.I. Stuart (2015). 
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Structure-based energetics of protein interfaces guides foot-and-mouth disease virus 
vaccine design. Nature Structural & Molecular Biology, 22(10): 788-94. 

31. Langellotti, C., G. Cesar, I. Soria, V. Quattrocchi, C. Jancic, P. Zamorano, and M. 
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