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The content of this report is the property of WRLFMDe, The Pirbright Institute.

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.
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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"%% 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% and 24™ 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""", and one to and unnamed sub-lineage of
PanAsia-2. Of 20 FMD type A viruses identified, eight belonged to A/ASIA/Iran-05'5"2 and 12 belonged to
a new sub-lineage which we have named A/ASIA/Iran-05"%*! 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/JASIA/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 | (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 1V (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™ October and 9" 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 VVP1 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 7 7 Completed
WRLFMD/2013/00022 06/11/2013 Taiwan POC 0 1 1 Completed
WRLFMD/2013/00023 07/11/2013 Saudi Arabia O 3 3 Completed
WRLFMD/2013/00024 07/11/2013 Pakistan 0 11 11 Completed
WRLFMD/2013/00024 07/11/2013 Pakistan A 19 187 Completed
WRLFMD/2013/00024 07/11/2013 Pakistan Asia 1 7 7 Completed
WRLFMD/2013/00024 07/11/2013 Pakistan A+ Asial 2 4% Completed
WRLFMD/2013/00025 26/11/2013 Vietnam 0] 19 19 Completed
WRLFMD/2013/00025 26/11/2013 Vietnam A8 10 10 Completed
WRLFMD/2013/00026 29/11/2013 Saudi Arabia 0 3 3 Completed
WRLFMD/2013/00028 04/12/2013 Israel (e} 3 3 Completed
WRLFMD/2013/00029 04/12/2013  Palestinian AT 0 2 2 Completed
WRLFMD/2013/00030 16/12/2013 Libya 0O 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.
1, 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
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O/BAN/29/2009 (HQ630690)
of| o/BANI30/2009 (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)
L 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
u LO/BHU/3/2009
O/BHU/16/2009

r O/IND/4/2011* (KC506485)
O/IND/5/2011* (KC506486)
-|- O/IND/6/2011* (KC506487)

|- O/BAN/25/2009 (HQ630686)

9

100

O/IND/2/2011* (KC506484)
**1 0/IND/38/2011* (KC506492)
— O/BHU/1/2013 7
@ 0/SAU/L/2013
@ 0/SAUI4/2013
L1 «|1® 0o/sAuz2013

o7 @ 0/SAU/B/2013
@ 0/SAUI7/2013
oo “lo osaursiz013
o] OILIB/1/2013
OILIB/4/2013
OILIB/5/2013
OILIB/7/2013
OILIB/2/2013
OILIB/3/2013
OILIB/6/2013

O/UAE/4/2008 ¢

| EO/KUW/3/97 (DQ164904) TJa

89 O/OMN/7/2001 (DQ164941) b
Irn-2001
PanAsia
PanAsia-2
Pak-98
O/IND/53/79 (AF292107)
O/IND/R2/75* (AF204276)
O1/Manisa/TUR/69 (AY593823)
SEA

95

KAR-13

g
8

] ME-SA

EA-3
EA-1

WA
EA-4

EA-2

CATHAY
ISA-1

e ISA-2

79 EURO-SA

Ind-2001

ME-SA
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Taiwan POC
WRLFMD/2013/00022
Date received: 06/11/2013
No. of samples: 1

O (CATHAY): 1

Location not provided.

45) O/TAW/Taipei-109/97 (AF095869)
OITAW/Taipei-145/97 (AF095875)
O/TAI97 (AY593835)
O/TAW/81/97
LO/TAW/TLl97 (AF030259)
O/TAW/Hsinchu-128/97 (AF095873)
L O/TAW/Taichung-077/97 (AF095866)
OITAW/Yunlin-136/97 (AF095874)
O/TAW/Tainan-041/97 (AF095864)
k OITAW/Taipei-110/97 (AF095870)
l- OITAW/Taipei-150/97 (AF095876)
O/TAW/Miaoli-165/97 (AF095879)
O/TAW/Kaohsiung-153/97 (AF095877)
[ O/TAW/Tainan-168/97 (AF095880)
lOfFAW/NamOW-089197 (AF095868)
OITAW/Chunhwa-158/97 (AF095878)
= O/TAW/Tainan-181/97 (AF095881)
ONUNITAW/97 (AF308157)
k- O/TAW/Taoyuan-113/97 (AF095872)
= O/Chu-Pei/TAW/97
O/TAW/Taoyuan-018/97 (AF095863)
toﬁAW/Hsinchu-O?Q/W (AF095867)
OITAW/Taitung-111/97 (AF095871)
O-TW-205-98 (GQ292727)
0O-TW-219-98 (GQ292729)
O-TW-185-97 (GQ292726)
O/TAW/Pingtung-060/97 (AF095865)
OITAW/Kaohsiung-190/97 (AF095885)
O/TAW/Hsinchu-189/97 (AF095884)
OITAW/Taichung-186/97 (AF095882)
O/TAW/Chunhwa-188/97 (AF095883)
OITAW/4/99 (AJ294928)
OIPenghu/TAI99 (AY593833)
O-TW-241-99 (GQ292730)
0-TW-253-99 (GQ292736)
0-TW-255-2000 (GQ292737)
0O-TW-256-2001 (GQ292738)
@ OITAW/1/2013
O/TAW/1/2009

O-TW-252-99 (GQ292735)

O/PHI7/96 (AJ294926)
O/HKN/6/83 (AJ294919)

O/HKN/21/70 (AJ294911)

7 EURO-SA

ISA-2

99

ISA-1

8

— EA-2

86

pr—— S E A

- WA
EA-1
EA-4
EA-3

o7

%

—< ME-SA

O-TW-258-2009 (GQ292740)
O-TW-257-2009 (GQ292739)
OITAW/YLP/09* (AHRI)

CATHAY
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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

ai Nguyén

BN : Bac Ninh
H : Ha Noi
HNa : Ha Nam
Hai Phong 7 - ja Tay

Hai Duong .
Thai Binh HY : Hung Yen

Nam Dinh
VIT/43/2013

inh Binh

% Thua Thién-Hue
& gonrens
o
% VIT/61/2013

VIT/44/2013

;
al
Binh Duong 4 ng a
h"uylnc gt
R 3 Ninh Thuan

o ‘
Bong Thap X ﬁal
An Giang Q
Can Tho_ & ) ”

VIT/41/2013
VIT/57/2013

=" Ba Ria-Vung Tay VIT/50/2013

:‘1 1 Mini
\Gin g Tie Q| VIT/52/2013

Hau Giang F 1 ‘\ v N VIT/48/2013 —
VinhNQg ]
100 mi

com

S6c Trang

Bac Liéu
o

© d-maps.
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® ONVIT24/2013
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L onmuzorz
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[lovmnoroiz
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ONMI12/2012

sl oviT32012
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L onvmrzors
ONVITR92011
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— ONVIT/1012008
OILAOI2/2010

ONVTI42011

onvTIgr2011

ONVIT22011

I oiCHAV7I2011* (IF837375)
onTr7I2011

- ovimnizo11

ONITIS12011

ONTIEI2011

ONVITI16/2011
r/vrrm/zon

@

ONT4/2011
ONT/13/2011
ONVTI36/2011
0 OVITI2112012

ONIT10/2010
ONVTI14/2010
- ovimzsizo11
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OICAMIE12010
OICAMI1/2010
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ONTI13/2010
OICAMI412010
- ovmiarzoro
|- onvmisrz010
ONIT7I2010
ONTIgR010
|- onvimr2i2010
OICAMI52010
OICAMIBI2010
}jonaonizo1n
OILAOI2/2011
ONTI20/2010
ONTI21/2010
ONTI23/2010
ONTI2712012
ONT18/2013
JONITI20/2013

o0 L @ ONVITI45/2013
5] OVIT/1412013

ONVT/15/2013

® ONVITATR013
OIUKGI35/2001 (AJ539141)

PanAsia

OIND/53/79 (AF292107)
OIND/R2/75* (AF204276)
OlManisalTURI6Y (AY593823)

ME-SA

100 | AICAM/2/2008 (HQ116294)
rL AICAM 4/08* (TRRL)
AILAO/14/07* (TRRL)
AILAO/16/07* (TRRL)
AILAO/4/07* (TRRL)
AILAO/15/07* (TRRL)
AILAO/3/07* (TRRL)
AILAO/11/07* (TRRL)
AILAO/2/07* (TRRL)
AILAO/L/07* (TRRL)
AILAOIB/2006 (EUB67457)
AILAO/B/07* (TRRL)
AILAO/17/07* (TRRL)
AILAO/13/07* (TRRL)
AILAO/10/07* (TRRL)
AILAO/5/07* (TRRL)
AILAO/8/2006 (EU667459)
AILAO/B/07* (TRRL)
AILAOI7/2006 (EU667458)
AILAO/9/07* (TRRL)
AILAO/12/07* (TRRL)
I-AlCAM/l/ZOOG (HQ116292)
AICAM/2/2006 (HQ116293)
A ANVIT/35/2013
@ ANIT/54/2013
A ANIT/59/2013
@ ANVIT/58/2013
@ ANIT/56/2013
@ ANIT/A2/2013
@ ANIT/53/2013
@ ANVIT/49/2013
@ ANIT/55/2013
o 1 @ ANVIT/60/2013
AIMAY/1/2008 (HQ116303)
AIMAY/3/2008 (HQ116304)
AIMAY/3/2007 (HQ116302)
AITAIL11/2008 (HQ116340)

AITAV15/2008 (HQ116343)
AITAV19/2008 (HQ116347)
AITAV16/2008 (HQ116344)
AITAI67/08* (TRRL)
AILAO/4/2008 (HQ116295)
ANIT/5/2008 (HQ116373)
ANIT/L/2009 (HQ116377)
ANVN/09/2009* (GQ406247)
AITAU5/2003
ATAV10/2003 (HQ116314)
AITAV7/2003 (HQ116312)
=2 J AIMAY/4/2003 (HQ116298)
AITAV8/2003 (HQ116313)

L A/TAV9/2003
ANIT/5/2013

| ANIT/6/2013

.. [Avimiarors
—f AVIT/12013
ANITI3/2013

100 [ AVITI25/2012
* _LANIT/26/2012
ANIT/15/2012
ANIT16/2012
ANITA7/2012
o | AviTsi2012
ANITI19/2012
ANITI20/2012
AITAV2/97 (EF208778)
Thai-87
Iran-87
A22

Iran-96
Iran-99

Al5

Iran-05
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Sea-97
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AFRICA
Ke nya ATAN/L1/2009 (KF561694)
WRLFMD/2013/00019 Ao s

Date received: 25/09/2013
No. of samples: 15

A (AFRICA/G-I): 2
SAT1(I):7

SAT 2 (IV): 1
FMDV-GD: 5

HA
[]sAT1

[ sAT2

[[] FMDV-GD

KEN/4/2012

KEN/4/2013
KEN/5/2013
KEN/6/2013
KEN/7/2013
KEN/8/2013
KEN/9/2013
KEN/10/2013

KEN/7/2012
KEN/1/2013
KEN/2/2013
KEN/3/2013

KEN/126/2009

© Darsel Daet dmaps com

AKEN/28/2008 (KF561702)
AITAN/42/2009 (KF561695)
AITAN/47/2009 (KF561697)
@ A/KEN/5/2012
@ A/KEN/6/2012
AJKEN/22/2009 (KF561703)
AITAN/40/2012
=1 ATAN/41/2012
AICOD/8/2011
AICOD/9/2011
AICOD/10/2011
AICOD/11/2011
AICOD/12/2011
. f AICOD/2/2011
A/COD/3/2011
AITAN/67/2012
AITAN/68/2012
|AmAniTazo12
] ArTANI70/2012
{A/TAN/69/2012

B arranir2rz012

—1 Laman7sizo12

ATAN/60/2012

AITAN/1/2013

AITAN/66/2012

AITAN/56/2012

| AITAN/61/2012

AITAN/65/2012

I_AIT "AN/2/2013

AITAN/3/2013
AIKEN/12/2005 (K44/2005)

AIKEN/3/2006

" AIKEN/7/2008 (KF561700)
>k AJKEN/8/2008 (KF561701)

AITAN/9/2009 (KF561693)
4“& AITAN/11/2008 (KF561690)
| AITAN/L2/2008 (KF561691)

ABUN/4/90

AIKA49/84*
AIMAL/5/81

AJUGA/1/2002

AIKEN/42/66 (K18/66)(KF561699)
AIK16/74%

AIK179/71* (KEN/1/76)
AITAN/4/80 (KF561689)
AITAN/2/68 (T626/68)(KF561687)
AITAN/3/68 (T809/67)(KF561688)
— G-Vil

G-v

G-IV

G-Il
G-l

= EURO-SA

ASIA

AFRICA
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X

SAT1/KEN/109/2010
SAT1/KEN/12/2010
SAT1/KEN/13/2010
*° B SATL/KEN/76/2010
SAT1/KEN/104/2010
J} satikEN/L06/2010
SATL/KEN/77/2010
SAT1/KEN/96/2010
SATL/KEN/118/2010
SAT1/KEN/119/2010
o | SATLKEN/97/2010
SAT1/KEN/98/2010

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
SATL/TAN/21/99
SAT1/TAN/60/99
SAT1/TAN/26/99
SAT1/TAN/19/99
SATL/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
o2 l 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

100

1 (NW2Z)

SAT1/T155/71
SAT1/ZIM/23/2003 (KF219690) _|

Il (SEZ)

IV (EA-1)

VIl (EA-3)

n(wz)

IX

\%

VIl (EA-2)

\l

2 _: SAT2/ETH/1/90 (1989)(AY343935)
SAT2/KEN/1/84 (K7/84) (AY344505) B

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 v
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

X1
I
v
\i
Xl
XIV
- Vil
Vil
X
Xl
X

16



WRLFMD Quarterly Report October-December 2013

2013

Libya

WRLFMD/2013/00021

Date received: 29/10/2013

No. of samples: 7

O (ME-SA/Ind-2001A**%): 7 (red diamond)

WRLFMD/2013/00021

Date received: 29/10/2013

No. of samples: 15

O (ME-SA/Ind-2001"*7%3): 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.

300 km

200 mi
© Daniel Dalet / d-maps.com

O/BAN/27/2009 (HQ630688)
O/BAN/26/2009 (HQ630687)
O/BHU/18/2009
O/BHU/5/2009
L O/IND/27/2012* (KC506510)
k 0/IND/102/2010* (KC506466)
L 0-GDINEP/112010
O/BHU/4/2009
| o/BHUI9/2009
- 0/BHUI712009
O/IND/148/2010* (KC506474)
O/BHU/8/2009
O/BHU/9/2009
O/BHU/10/2009
L OINEP/3/2010
O/BHU/2/2009
L 0/IND/132/2010% (KC506472)
L 0/IND/29/2010* (KC506455)
- O/BAN/2/2009 (HQ630677)
OINEP/6/2010
O/BHU/6/2009
- 0/BAN/23/2009 (HQ630684)
OINEP/17/2010
OINEP/5/2010
O/BAN/28/2009 (HQ630689)
O/BAN/29/2009 (HQ630690)
o] 0/BAN/30/2009 (HQE30691)
O/BAN/31/2009 (HQ630692)
L O/IND/181/2010* (KC506477)
O/IND/182/2010* (KC506478)
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- O/IND/104/2010* (KC506467)
- O/BAN/9/2009 (HQ630681)
O/IND/32/2012* (KC506511)
O/BHU/26/2009
O/BHU/23/2009
O/BHUI20/2009
O/BHU/25/2009
1 LO/BHU/3/2009
O/BHU/16/2009
r O/IND/4/2011* (KC506485)
O/IND/5/2011* (KC506486)
-l- O/IND/6/2011* (KC506487)
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@ O/LIB/3/2013
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Ind2001 d

IND142/2013(308 ¥Karnataka
IND142/2013(311)Kamataka
IND179/2013(379)/Kamataka
@ 0/SAUN2013
IND135/2013(290¥Karnataka
IND180/2013(380) amataka
IND52/2013( 105 ¥Karnataka
IND137/2013(296 )/Karnataka
IND138/2013(298 )/Karnataka
@ O/LIB/1/2013
IND127/2013(270)/Kamataka
IND14/2013(34)/Guijarat
99 | IND56/2013(115)/Karnataka
IND117/2013(245)/Nagaland
@ 0/BHU/1/2013
IND50/2013(98)/Karnataka
jo | IND110/2013(229)/UP
IND111/2013(238)/UP
IND185/2013(386)/Karnataka
‘UN[M 78/2013(376)Karnataka
IND177/2013(373¥Karnataka
IND141/2013(307 yKarnataka
IND142/2013({310)Karnataka
IND141/2013(306 ¥Karnataka
IND190/2013(398 /Karnataka
IND139/2013(301)Kamataka
70 IND139/2013(302)/K amataka
| I IND133/2013(288 )/Karnataka
|- IND140/2013(305 ¥Karnataka
| ND182/2013(383)Kamataka Ind2001
I IND 184/2013(385)/Kamataka
IND205/2013(440)Karnataka
IND203/2013(436)Karnataka
IND198/2013(421 YKarnataka
IND187/2013(388YKarnataka
IND181/2013(382)Karnataka
(
(.
(.
(.

Ind2001 KAR-13

IND176/2013(372)Karnataka
i IND196/2013(4 14 yKarnataka
IND200/2013(428 ¥Karnataka
IND204/2013({437 )Kamataka
IND199/2013(425VKarnataka
{ND219/2013(458)/UP
IND219/2013(461)UP
I IND186/2013(387 ¥Karnataka
IND 188/2013(389)/Karnataka
END 189/2013(391)Karnataka
IND222/2013(478)/O disha

IND129/2010/Assam

IND162/2013(345)Assam
IND47/2013(94)R ajasthan

O/MKUW/3/97(DQ 164904)

IND62/2011(154)Maharshtra

IND187/2012(416 yWestBengal Ind2001 ab ¢

0/BHU/7/2002(DQ 164864 )

O/BAR/1/2001(DQ 164863 )

O/OMN/4/2001(DQ 164940)

0/SAU3/2001(DQ 164969)

IND223/2010/Karnataka

INDR2/1975/Vaccinestrain

IND120/2011({280)MadhyaPradesh
O/TUR/5/2002(DQ 164987)

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"*®*3 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"/%
13 isolates matched with O; Manisa (r,-value 0.33).

Three ME-SA isolates from Pakistan collected during 2012 and 2013 (2 of the PanAsia-2"""° 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 O; 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 r;-value against O TAW/98 and was not matched against O; 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 O; 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, A»IRQ 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, A,,IRQ 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 ri-values to Ax»IRQ and one was matched with A May/97 while the other had a
borderline value.

Pakistan submitted two serotype A lran-05°""? 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"%** sub-lineage was matched to A»,IRQ and A TUR/06 and
not to A/lran05 or A MAY/97. Similar results were generated for a virus of the same sub-lineage (with positive
match for A»IRQ and A TUR/06 and a poor match to A MAY/97), but was also matched against A/Iran05.

Serotype Asial

Four viruses (Asial lineage Sind-08) from Pakistan, two isolated from 2012 and two from 2013 were tested by
2dm-VNT and were not matched to Asial/IND/8/79. However, one had a borderline value against Asial 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
Date of
Country WRL for FMD Animal 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 SAT1 POS SAT1
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 0] POS (0]
LIB 2/2013 CATTLE 01-Sep-13 0] POS (0]
LIB 3/2013 CATTLE 01-Sep-13 0] POS (0]
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 (0]
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 0] POS (0]
LIB 18/2013 CATTLE 22-Oct-13 NEG POS FMDV GD
LIB 19/2013 CATTLE 25-0ct-13 NEG POS FMDV GD
LIB 20/2013 CATTLE 25-0ct-13 NEG POS FMDV GD
LIB 21/2013 CATTLE 25-Oct-13 NEG POS FMDV GD
LIB 22/2013 CATTLE 01-Dec-13 0] POS (0]
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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 @) POS O
PAK 52/2012 BUFFALO 11-Dec-12 A POS A
PAK 53/2012 BUFFALO 12-Dec-12 @) POS O
PAK 54/2012 CATTLE 13-Dec-12 A POS A
PAK 55/2012 CATTLE 15-Dec-12 @) POS )
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 @) POS O
PAK 4/2013 CATTLE 29-Jan-13 @) 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 @) 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 @) POS )
PAK 16/2013 CATTLE 17-Apr-13 @) POS )
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 @) POS O
PAK 21/2013 CATTLE 22-May-13 A POS A
PAK 22/2013 BUFFALO 25-May-13 @) POS O
PAK 23/2013 BUFFALO 04-Jun-13 ASIA-1 POS ASIA-1
PAK 24/2013 BUFFALO 10-Jun-13 @) POS )
PAK 25/2013 BUFFALO 01-Aug-13 A POS A

PALESTINIAN

AUTONOMOUS

TERRITORIES PAT 13/2013 SHEEP 21-Nov-13 @) POS )
PAT 14/2013 SHEEP 24-Nov-13 @) POS )

SAUDI ARABIA SAU 1/2013 CATTLE 07-Aug-13 @) POS O
SAU 2/2013 CATTLE 07-Aug-13 NEG NEG NVD
SAU 3/2013 CATTLE 07-Aug-13 @) POS O
SAU 4/2013 CATTLE 07-Aug-13 @) POS O
SAU 5/2013 CATTLE 10-Sep-13 NEG NEG NVD
SAU 6/2013 CATTLE 22-Nov-13 @) POS )
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SAU 7/2013 CATTLE 27-Nov-13 0 POS O
SAU 8/2013 CATTLE 27-Nov-13 @) POS O
TAIWAN TAW 1/2013 PIG 29-Oct-13 @) POS )
VIETNAM VIT 22/2013 PIG 04-Jan-13 O POS )
VIT 23/2013 PIG 04-Feb-13 O POS )
VIT 24/2013 PIG 23-Feb-13 O POS )
VIT 25/2013 PIG 01-Mar-13 O POS )
VIT 26/2013 BUFFALO 01-Mar-13 NEG POS FMDV GD
VIT 27/2013 PIG 03-Mar-13 @) POS )
VIT 28/2013 PIG 08-Apr-13 @) POS O
VIT 29/2013 PIG 06-May-13 NEG POS FMDV GD
VIT 30/2013 PIG 23-May-13 0] POS O
VIT 31/2013 PIG 25-May-13 0 POS O
VIT 32/2013 CATTLE 30-May-13 0] POS O
VIT 33/2013 CATTLE 30-Jun-13 0 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 @) POS O
VIT 37/2013 CATTLE 13-Aug-13 0] POS O
VIT 38/2013 CATTLE 17-Aug-13 0 POS O
VIT 39/2013 CATTLE 24-Aug-13 0 POS O
VIT 40/2013 CATTLE 17-Sep-13 0 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 0] POS O
VIT 46/2013 CATTLE 25-Oct-13 0] POS O
VIT 47/2013 CATTLE 25-Oct-13 0] 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 @) POS )
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)

RT-PCR for FMD (or

Country No. of Virus isolation in cell culture/ELISA SVD)
virus (where
samples FMD virus serotypes NVD appropriate)
[®) A C SAT1 SAT2 SAT3 Asial Positive Negative

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

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

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

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

PAKISTAN? 40 1 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

8 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% October to 31" December 2013.

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

Sample
Reference O 3039 01 Manisa | O TAW/98 O TUR/5/09
O/LIB/1/2013
O/LIB/7/2013
O/PAK/55/2012
O/PAK/3/2013
O/PAK/24/2013
O/PAT/14/2013
0O/SAU/1/2013
O/SAU/4/2013
O/SAU/6/2013
O/SAU/7/2013

OITAW/1/2013
OIVIT/22/2013

O/VIT/51/2013
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 r;-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
A/KEN/6/2012
A/MOG/11/2013
A/MOG/13/2013
A/PAK/43/2012
A/PAK/56/2012
A/PAK/1/2013
A/PAK/25/2013
AIVITI42/2013
A/VIT/60/2013 borderline

AJKEN/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 Asial

FMDV by VNT
Sample Reference Asial/IND/8/79 | Asial Shamir
Asial/PAK/42/2012
Asial/PAK/56/2012
Asial/PAK/7/2013
Asial/PAK/23/2013
Type SAT1:
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Vaccine Matching studies for
Serotype SAT1 FMDV by VNT

SAT1
Sample Reference RHO/12/78
SAT1/KEN/4/2013
SAT1/KEN/10/2013
Type SAT2:

Vaccine Matching studies for Serotype SAT2
FMDV by VNT

Sample Reference ERI 3218 SAT2/ZIM/7/83
SAT 2/KEN/04/2012

Results Descriptor:

. : = Vaccine Match- r; = > 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.

B : = No Vaccine Match - r; = < 0.3. Suggests that the field isolate is so different from the vaccine strain that
the vaccine is unlikely to protect

Borderline = Any r; values between 0.28 to 0.32

[J = 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)
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Annex 3. RECOMMENDATIONS FROM WRLFMD+= ON FMD VIRUS STRAINS TO BE
INCLUDED IN FMDV ANTIGEN BANKS — December 2013

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)

Medium Priority  aeites
SAT 2 Zimbabwe
SAT 1 South Africa
A Malaysia 97 (or Thai equivalent such as A/INPT/TAI/86)
A Argentina 2001
O Taiwan 97 (pig-adapted strain or Philippine equivalent)

(not in order of importance)

Low Priority

A Tran ’96
A Tran ’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

n SAT 1 Kenya

SAT 3 Zimbabwe
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