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1. Summary of samples tested and reported
FMD outbreaks

1.1. Asia

Cambodia

Samples were received on 23 May 2017 from the OIE Regional Reference
Laboratory (RRL) in Pakchong (Thailand). Virus isolation and typing results are
pending.

Iran

Twenty four samples from cattle and sheep were received on 81" May 2017. They were
collected between October 2016 and February 2017 in various locations. FMDV type
O was isolated from nine samples and type A also from nine samples. VP1
sequencing showed that all nine type O viruses belonged to the ME-SA/PanAsia-2
lineage with eight belonging to the ANT-10 sub-lineage and one belonging to the
QOM-15 sub-lineage (see below). Two of the type A viruses belonged to the ASIA/G-
VII lineage and the other seven belonged to the Iran-05 lineage (with six belonging to
the FAR-09 sublineage and one belonging to the FAR-11 sublineage) (see below);
findings that indicate that multiple serotype A lineages (with different antigenic
properties) are currently co-circulating in the region.

Israel

Two outbreaks of FMD type A were reported in cattle in the Hazafon (Northern) district
on 18t May 2017 and 22" May 2017. VP1 sequencing, performed at the Kimron
Veterinary Institute, showed that the causative virus belonged to the ASIA/G-VII
lineage (see below). Another outbreak, due to FMD type O, in cattle at Haifa was
shown to be due to the EA-3 topotype and closely related to viruses present in the
West Bank of the Palestinian Autonomous Territories (see below).

Mongolia

Between 2" February and 11" April 2017, 13 outbreaks of FMD type O were reported
in cattle, sheep and goats in four provinces (Sukhbaatar, Dornod, Khentii and
Dornogovi) in the east of the country. A batch of 16 samples were received on the
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08/05/2017 which had been collected between March 2015 and May 2017. These
were typed as FMDV type O (two collected in 2015 and eight collected between
January and April 2017) and type A (collected from cattle and sheep in September
2016). The type O viruses from 2015 belonged to SEA/Mya-98 and ME-SA/PanAsia
lineages, while those from 2017 all belonged to the PanAsia lineage (see below). The
type A viruses from 2016 belonged to the ASIA/Sea-97 lineage (see below).

Myanmar

An outbreak of FMD type Asia 1 was reported in cattle in Rakhine State in January
2017. The last time this serotype was recorded in Myanmar was 2001. A sample
received from the OIE RRL in Pakchong (Thailand) was typed as Asia 1 (although not
virus could be isolated in cell cultures). VP1 sequencing of this sample, along with
sequence received from the RRL, confirmed the presence of the Asia 1/G-VIII lineage
showing the closest relationship to viruses from Bangladesh (see below). Additionally
three samples, collected from cattle in January and April 2017 (Sagaing and Yangon
regions), were typed as FMD type O and belonged to the ME-SA/Ind-2001d lineage
(see below).

Laos

Two samples were received from the RRL on 23 May 2017. They had been collected
from cattle in January 2017 in Vientiane City and Champasak. Both were FMDV type
O and belonged to the SEA/Mya-98 lineage (see below).

Palestinian Autonomous Territories

Four outbreaks of FMD type O were reported in cattle, sheep and goats in the West
Bank between 15t May 2017 and 5" June 2017. VP1 sequencing, performed at the
Kimron Veterinary Institute (Israel) showed the causal virus to belong to the EA-3
topotype (see below).

People’s Republic of China

Two outbreaks of FMD type O have been reported in Guangdong province on 23
March 2017 (pigs) and 15" May 2017 (cattle). Another outbreak of FMD type O was
reported in cattle in the Xinjiang Autonomous region on 16" April 2017. Two outbreaks
of FMD type A were also reported in cattle in Xinjiang on the 24" April 2017 and 28"
April 2017 (these had previously been notified on 9" May within an OIE follow-up about
foot-and-mouth disease serotype O). No genotyping has so far been reported.
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Thailand

Twenty eight samples, collected between August 2016 and February 2017 from
various locations, were received from the RRL. FMDV type O was identified in 18 and
type A in 10. VP1 sequencing revealed all the type O viruses to belong to the
SEA/Mya-98 lineage and all the type A viruses to the ASIA/Sea-97 lineage (se below).

1.2. Africa

Algeria

Three further outbreaks of FMD type A were reported in cattle at Medea and Bord]
Bou Arreridj on 2" April 2017 and Setif on 71" April 2017. The latter outbreak was
originally thought to be caused by SAT 1, but laboratory investigations confirmed that
only type A was present. Genotyping at IZSLER and the WRLFMD showed the virus
to belong to genotype IV of the AFRICA topotype (see below).

Ethiopia

Two batches of samples were received, one on 11™" April 2017 and the other on 15%
May 2017.

The first batch were samples collected from cattle between February 2016 and March
2017 from various locations in Oromia Region and Addis Ababa. FMD type O viruses
were isolated from 17 samples and VP1 sequencing showed that those collected in
2016 (n=13) all belonged to the EA-4 topotype while the four collected in 2017
belonged to the EA-3 topotype.

The second batch consisted of 54 samples (some original epithelium and other cell
culture isolates) collected from cattle between January 2016 and April 2017 in the
Oromia Region and Addis Ababa. FMD type O viruses were recovered from only 14
samples (six epithelium and eight cell culture passaged), while FMDV genome was
detected in a further 19 samples and 21 were NVD. VP1 sequencing revealed all 14
viruses isolated belonged to the EA-4 topotype (all were from 2016).

South Africa

A further outbreak of FMD type SAT 2 was reported in cattle on 24" March 2017 at
Bushbuckridge, Mpumalanga. No genotyping has yet been reported. This outbreak is
located in South Africa's FMD Protection Zone, which is not part of the FMD Free Zone
and therefore does not affect South Africa's OIE recognised FMD free status.
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Tunisia

Two outbreaks of FMD type A were reported in cattle in Bizerte on 24" April 2017.
Local sequencing suggested a close relationship of the virus to the AFRICA/G-IV virus
from Algeria. Analysis in one of the OIE Reference Laboratories is awaited.

Zambia

An outbreak of FMD (untyped) occurred in cattle in Mbala on 22" March 2017.
Further analyses are awaited.

Zimbabwe

Two outbreaks of FMD type SAT 2 were reported in cattle on 22" March 2017 and
17t May 2017. They occurred in Matabeleland North and Midlands provinces,
respectively, and are a continuation of outbreaks which have occurred since June
2015. No genotyping has been reported.

1.3. South America

Colombia

An outbreak of FMD type O was reported in cattle at La Marota, Curipao, Tame,
Arauca on 11" June 2017. This is the first FMD outbreak in Colombia since August
2009, and anywhere in the continent of South America since outbreaks in Venezuela
were recognised in 2013. Genotyping results are awaited.

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 own genetic
characterisation; however, through the OIE/FAOQO laboratory network we would also like
to encourage the submission of samples (or complete VP1 sequences) to 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/2017.htm.

Results from samples or sequences 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 from April to June 2017 is shown in Annex 1 (Summary of
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Submissions). A record of all samples received by WRLFMD (April to June 2017) is
shown in Annex 1 (Clinical Samples).

Table 1: Status of sequencing of samples or sequences received by the WRLFMD
from April to June 2017 (* indicates samples carried over from the last

guarter)

No. of No. of '
WRLFMD Baich No. rege"’?“tzd Comty — Seoype e Seqstﬁ”g”g
WRLFMD/2017/00006  18/04/2017 Algeria A 3 3 Completed
WRLFMD/2017/00007  11/04/2017 Ethiopia @) 17 17 Completed
WRLFMD/2017/00008  13/04/2017 Iran @) 9 9 Completed
WRLFMD/2017/00008  13/04/2017 Iran A 9 9 Completed
WRLFMD/2017/00009  15/05/2017 Ethiopia @) 14 14 Completed
WRLFMD/2017/00010  08/05/2017 Mongolia o 8 8 Completed
WRLFMD/2017/00010  08/05/2017 Mongolia A 2 2 Completed
WRLFMD/2017/00011  23/05/2017 Thailand @) 18 18 Completed
WRLFMD/2017/00011  23/05/2017 Thailand A 10 10 Completed
WRLFMD/2017/00012  23/05/2017 Myanmar 0] 3 3 Completed
WRLFMD/2017/00012  23/05/2017 Myanmar Asia 1* 1 1 Completed
WRLFMD/2017/00013  23/05/2017 Laos 0 2 2 Completed
WRLFMD/2017/00015  23/05/2017 Cambodia Pending - - Pending

Total 96 96

* no virus isolated on cell culture
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2. Detailed Analysis

Key for maps and trees:

Serotype A

Serotype Asia-1

Serotype SAT 1

FMDV Genome Detected

No Virus Detected
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2.1. ASIA

Iran

Batch: WRLFMD/2017/00008
Date received: 13/04/2017

No. of samples: 24

O (ME-SA/PanAsia-2/ANT-10): 8
O (ME-SA/PanAsia-2/QOM-15): 1
A (ASIA/G-VII): 2

A (ASIA/Iran-05/FAR-09): 6

A (ASIA/Iran-05/FAR-11): 1
FMDV-GD: 4

NVD: 2

¥ 2015
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Gl Iran continued
on next page
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Iran continued
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Israel
Batch: WRLMEG/2017/00043

Date received: 03/07/2017
No. of samples: 2

O (EA-3): 1

A (ASIA/G-VII): 1

Sequences received from the
Kimron Veterinary Institute, Israel
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Israel continued
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Laos

Batch: WRLFMD/2017/00013
Date received: 23/05/2017
No. of samples: 2

O (SEA/Mya-98): 2
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Mongolia

Batch: WRLFMD/2017/00010
Date received: 08/05/2017
No. of samples: 16

O (ME-SA/PanAsia): 7

O (SEA/Mya-98): 1
A (ASIA/Sea-97): 2
NVD: 6
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Mongolia

{s». continued on next

page
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Mongolia continued
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Myanmar

Batch: WRLFMD/2017/00012 Batch: WRLMEG/2017/00034
Date received: 23/05/2017 Date received: 24/04/2017
No. of samples: 5 No. of sequence: 5

O (ME-SA/Ind-2001d): 3 O (ME-SA/Ind-2001d): 4

Asia 1 (ASIA/G-VIII): 1 Asia 1 (ASIA/G-VIII): 1
FMDV-GD: 1

Location unknown
[Asia1/MYA/14/2017 *|

Myanmar continued on next page
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Myanmar continued

sgabaikalskiy/1/RUS/2016*
Pabaikalskiy/2/RUS/2016*
Zaba1ka15k1y/4/RUS/2016*

A/17/2017%
BAN/NL/Lo-245/2015%
HU/2/2016

EP/9/2016
I EP/15/2015
86 P/14/2015
EP/8/2016
o MUR/1/2016
—ﬂua/24/2016
|—_NEP/7/2016
A/3/2016

A12-2016 2%
BAN/SI/%b 334/%%%§2015*
/TG/Ba-268/2015*
100 A/5/2017
'A/19/2017H

EP/6/2016
NEP/17/2015
«NEP/11/2016 d

P/10/2016
EP/32/2016 Ind-2001
0EP/31/2016

EP/30/2016 -
EP/28/2015 ME-S
NEP/5/2016

EP/35/2016
EP/37/2016
EP/27/2016

NEP/19/2015
| NEP/14/2016

sBHU/8/2016
HU/9/2016
HU/10/2016

P/13/2016
EP/12/2016

/
|_BAN/LK/Sa-248/2015*

EP/9/2015
97NEP/10/2015
100 EP/12/2015
P/11/2015

EP/4/2016
NEP/17/2016
%8 AU/2/2016
77} AU/3/20
SAU/7/2016

. BHU/3/2009
UAE/4/2008 -
OMN/7/2001 ]
Urgg//:?s//ggom ]
¢| IRN/88/2009 ANT-101 JPanAsia
% | IRN/18/2010 AN
TER-08 |PanAsia-2

0 TUR/257/2008*
IRN/8/2005
TRN/31/2009 JFAR-09

Manisa/TUR/69*
TAI/189/87* T1sea
ISA/1/62 :ISA-l

e1d

DT O

70.00 70.04 70.08
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Myanmar continued

71

100

GA Sr-187 2013%
D SI 2 2013*
IND/292/2012%
ND/294/2012*

ND413 (852) /2012*
ND400(822)/2012*
ND120 (225) /2012%
ND/120/2012*
ND/16/2012%
ND15 (24) /2012*
ND119 (223) /2012*
ND/283/2012*
ND118 (222) /2012*
ND/118/2012*
ND/121/2012%
|_IND/305/2012%
|_IND156 (335) /2013*
IND/115/2012%
ND/119/2012%
ND119 (224) /2012%
ND/114/2012*
ND114(214) /2012%
ND/300/2012*%
ND300 (655) /2012%
IND115 (217) /2012%

ND/288/2012
o IND411(845)/2012*

ND109 (208) /2012*

IND163(334)/2012%

IND163 (333) /2012%

ND162 (331) /2012%

e IND303 (658) /2012%
ND/303/2012*

IND403 (826) /2012*

IND131 (255)/2012*

IND157(336) /2013*

JIND/285/2012%

{rND285 (640) /2012

ND68 (128) /2012*

IND/68/2012*

IND205 (508) /2010%

ND/509/2010*

ND/205/2010*

IND/787/2009%

IND/327/2009*

ND327/2009%

TIND65 (140) /2010%

ND/65/2010%

100

IND/248/2009*
£-03 2012*
7 BAN JE Mf 04 2012*
JE Mf-01 2012*

JE Mf-06 2012*
100 JE Mf-05 2012%*

JE Mf-02 2012*

AFBD BAU ML5 2013*
D BAU ML6 2013*
IND356/2007*
IND/155/2010*
ND341/2008*
ND/341/2008*

IND78(177)/2011*
fiND/78/2011%
BAR/8/2009
32/08*
IND 121/07*
IND 95/08*
ND 96/08*
ND 93/08*
ND96/2008*
100 ND 137/08%*
IND 97/08%*

100

IND/18/2011%*

IND/762/2003*

IND/14/95*%

IRN/10/2004

Shamir/ISR/89*

100

PAK/8/2008

AFG/1/2001

YNBS/CHA/58%

IND/63/72%

72
T T

IND/18/80

70.08

G-Vl

G-

JG-vib
Sindh-08|
G-I

JGv

The content of this report is the property of WRLFMD®, 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

18



Palestinian Autonomous Territories
Batch: WRLMEG/2017/00044

Date received: 03/07/2017

No. of samples: 2

O (EA-3): 5

Sequences received from the

Kimron Veterinary Institute, Israel

'Bani Na’im/PAT/2017 A*|
Bani Na’im/PAT/2017 B¥|
IBani Na’im/PAT/2017 C*
Yatta-Kraisah/PAT/2017*
pyn al-Sahla/ISR/2017*
PAT/1/2017
ISR/3/2017
[LSR/5/2017
PAT/6/2017
PAT/4/2017
Lsr/1/2017
AT/9/2017
LsrR/7/2017
[LSrR/4/2017
'srR/8/2017
ISR/6/2017
ISR/2/2017
West Bank/PAT/2017*
oPAT/2/2017
AT/5/2017
100 oPAT/10/2017
IPAT/7/2017
JETH/3/2017
TH/5/2017
100 97 ETH/4/2017
TH/2/2017
____SUD/4/2013
g pIsmailia 7/Egy/2016*
95 Giza 1/Egy/2016%*
EGY/10/2016
% EGY/11/2016
EGY/3/2015
El-Behira 3/Egy/2016*
2016
GY/4 2016
11/2015
ESY/ o 1/Egy/2016*
1-Behira 2/Egy/2016*
1-Behira 1/Egy/2016*
GY/14/2015
o .
mismtiie ey
[ Ismailia 6/Egy/2016%*
| EGY/17/2016 EA-3
[ Ismailia 2/Egy/2016*
_ésmailia 3/Egy/2016*
smailia 4/Egy/2016*
|_EGY/10/2015
Fiza 2/Egy/2016*
Temallia 8/Egy/2016%
{Tsmailia 9/Egy/2016*
EGY/13/2015
100 EGY/9/2016
/EGY/16/2016
EGY/9/2015
GY/12/2016
GY/8/2016
GY/18/2016
EGy/14/2016
EGY/5/2016
Tsmailia 11/Egy/2016*
EGY/25/2012
ETH/28/2011
RI/14/2011
RI/15/2011
TH/26/2011
RI/18/2011
GY/27/2012
= GY/26/2012
RI/11/2011
RI/16/2011
RI/3/2011
TH/59/2011
RI/13/2011
RI/12/2011
RI/2/2011
RI/1/2011
—1 RI/8/2011
_EGY/19/2012
100 UD/3/2012
SUD/5/2012
UD/6/2012
UD/1/2012
UD/2/2012
SUD/2/86
o ETH/1/2007
ETH/3/2004
TAN/2/2004 -
100 i UGA/3/2002 EA2
1 MAL/1/98
TAI/189/87* T1sea
86 | Manisa/TUR/69% -
L|-| IND/53/79 ME.SA
97 r UKG/35/2001 PanAsia a3
IRN/31/2009 FAR-09 JPanAsia-2
ISA/1/62 ] Jisa1
0.00 0.04 0.08
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Thailand

Batch: WRLFMD/2017/00011
Date received: 23/05/2017
No. of samples: 28

O (SEA/Mya-98): 18

A (ASIA/Sea-97): 10

E%ﬁ%ﬂ%f%m

rAT/33/2016
LAO/1/2017R3*

TAI/26/2016
MYA/4/2017a*
TAI/21/2016

'AI/22/2015
_TAI/30/2015 Mya-98

o A/1/2015 SEA
1/25/2015

Y/6/2012

/5/2009
33-P/CHA/2010%
OR/1/2010%
SKR/4/2010

ju/SKR/2010%*
;R‘}é/ZO{l

VIT/NCVD-9/2010%
0G/2004%

— L MYA/7/98

TAI/189/87* cam/3/98 -
IND/R2/75% Jcam-04 -
7| UKG/35/2001

—————wx/16/2010 oun10JPEASR
IRN/88/2009 ANT-10
IRN/31/2009 FAR.09

% TUR/264/2009% JSAN’OS’ PanAsia-2
ISA/1/62

ME-SA

TOR/257/2008* :
IRN/6/2015 E%RM?fS

e BAL0S Jsas Thailand continued
0.00 0,04 0.08 on next page
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Thailand continued

——Fa1/20/2016

VIT/25/2012
AL/6/2016
AI/7/2016

TAI/10/2016
TAI/12/2016
AI/15/2016
AI/23/2016
AI/16/2016
AI/13/2016
AI/11/2016
TAI/21/2015
TAI/13/2015
20/1/2015
TAI/23/2015
AI/17/2014
AI/24/2015
AI/12/2015

7ol

TAI/7/2003

TAI/60/2016
TAI/3/2017
TAI/2/2017

JTAI/5/2017
TAI/53/2016
U

75

w VIT/20/2014
IT/19/2014
VIT/42/2013
VIT/53/2013
VIT/2/2014
VIT/59/2013
VIT/7/2014
IT/1/2015
VIT/35/2013
TAT/16/2013

i’ |

__TAT/3/2014
[vIT/58/2013
L. LA0/3/2014
VIT/62/2013
T/63/2013
|_TAT/21/2013
0/2/2014
0/1/2014
| TAT /972014
TAI/118/87*

" l———————TAT/2/97

Bangkok/TAI/60*

S

TUR/3/2010

—L  rur/i/2008

IRN/78/2009

IRN/15/2012
'G/10/2010
IRN/1/2011

IRQ/24/64

IRN/2/87

IND/40/2000%
TRN/1/96

UKG/119/32

Cruzeiro/BRA/55*%

EGY/1/72

KEN/3/64

UGR/13/66

GHA/16/73

TAI/57/2016
100 pTAL/19/2016

KSS-09 7
[ARD-07

FAR-09 Iran-05

SIS-12
HER-10
FAR-11

Sea-97

qThai-g7
JSea-97

Illll%llllll

ASIA

Teuro-sa

AFRICA
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2.2. AFRICA

Algeria

Batch: WRLFMD/2017/00006
Date received: 18/04/2017
No. of samples: 3

A (AFRICA/G-IV): 3

* 5 sequences from the same
locations as ALG 1/2017 and
ALG 2/2017 for analysis were
also received

X LER/99572/5/2017*
[ALG/IZSLER/99572/4/2017*

TZSLER/99572/1/2017*
/IZSLER/99572/2/2017*
/IZSLER/99572/3/2017*

1G/3/2017

G, a:
9 NIG/12/2012
1G/2/13a*
1G/3/2009
100

CAR/60/2012
/61/2012
CAR/58/2012
NIG/16/2009*
NIG/3/2009a*
1G/2/2009%

1G/4/2009%
1G/1/2009%
1G/11/2009%
1G/14/2009%
1G/6/2009% G-IV
1G/17/2009%
1G/19/2009%
IG/18/2009% AFRICA
1G/15/2009a%
1G/7/2009*
1G/20/2009%
1G/9/2009*%
16/13/2009%
1G/21/2009%
1G/8/2009*%
1G/5/2009*%
1G/12/2009%
1G/10/2009%

/15/2000
CAR/P19/2000 mfa/057/01*
CAR/116/2005
CAR/36/2005
CAR/P22/2000 fke/066/08*
ERI/2/98
RI/3/98
ERI/3/97
SuD/3/2006
ERI/1/2006

0EGY/18/2012

GY/20/2012

UGA/13/66
o [ - C/:uzeiro/BRA/SS'
Allier/FRA/60*
Y UKG/119/32
2 IRQ/24/64
TAI/2/97

EURO-SA

5%
K
No| B
a3 &
ag| =
"o
Q3
53
=
<
3
N
[T T

[ASIA

0.00 0.04 0.08 0.12
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Ethiopia

Batch: WRLFMD/2017/00007
Date received: 11/04/2017
No. of samples: 27

Location unknown

O (EA-3): 4

O (EA-4): 13

FMDV-GD: 3 i
NVD: 7 :

Batch: WRLFMD/2017/00009
Date received: 15/05/2017
No. of samples: 54

O (EA-4): 14

FMDV-GD: 19

NVD: 21

ETH/58/2005
BUN/10/86 ]
— K83/79% EA-L

TAI/189/87* b
Manisa/TUR/69*% - SEA

.UKG/35/2001
100 P, 121/90 a Panhsia
— oMN/7/2001 b [na-2001 [ME-SA
3/97 ja

IND/53/79

/2016
/2015
Tsmailia 5/Egy/2016%
.CIV/8/99 11
7573004 Jwa

TH/3/2004
0M/2/2007

ETH/2/2006 -
188/1/62 3%‘};31
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Ethiopia continued

IETH/61/201
10 BETH/50/2016
TH

TH/29/2016
/37/2016

ETH/48/2016

100

EA-4

88 ogETH 6
TH/16/2016
TH/13/2016
TH/6/2016

KEN/100/2010

[ ooEgn 972043/ 201

TH/8/2013
TH/14/2013

UGA/17/98
199ETH/58/2005

9 |
100 TH/60/2005
SR 72/ 5558 ]
SuD/2/89
100 | SuD/2/86
I_ SUD/7/89
SUD/3/89
uD/4/89

UD/5/89
UD/6/89

8| YEM/ Q4R 3/74
& 10 TH/11/2005
TH/1/79
SOM/1/2007
e soM/2/2007
YEM737/2009
2 —10 f'EM/36/2009 Ens

10Y0EM/5/2008
— 100 100 Enu/e/zooa
EM/8/2008

) 10ETH/31/2008
iﬁém/sz/zooa
YEM/24/2009

YEM/4/95
EM/48/2004

Y
— 100 EM/28/2003
97 L_YEM/1/2004
.YEM/22/2003
N/3/98
EN/1/99
ETH/3/2004

e ETH/1/2007
oo K40/84* -

10/84*
EA-1

& 1 K103/82%
K83/79*
%BUN/lO/BG
BUN/1/84
TAI/189/87* =
Mnni::/TUR/GQ* -SEA
YEM/4/80

YEM/8/85

Amursk/RUS/2004* _ ME-SA

UKG/35/2001 PanAsia

EP/121/90

! ! KUW/3/97 ]a ind-2001
ISA/1/62

Jisa1

0.04 70.08

The content of this report is the property of WRLFMD®, 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 o4



»

3. Vaccine matching

During this reporting period vaccine matching has been undertaken for 4 FMD virus
field strains: serotype O (n=2) and serotype A (n=2). These are samples from Ethiopia
and Iran.

For individual data see Annex 1, section 4.3 (Antigenic Characterisation).

The content of this report is the property of WRLFMD®, The Pirbright Institute.
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4. Annex 1

4.1. Summary of Submissions

Table 2: Summary of samples collected and received to WRLFMD (April to June 2017)

Virus isolation in cell culture/ELISA RT-PCR for FMD

(or SVD)
Ne of FMD virus serot virus (where
ypes !
Country samples ©® appropriate)
=0
> 0
SAT SAT SAT ASIA = " .
0] A C 1 > 3 1 g 8 Positive Negative
ALGERIA 3 - 3 - - - - - - 3 -
CAMBODIA 4 - - - - - - - - - -
ETHIOPIA 81 31 - - - - - - 50 52 29
IRAN 24 9 9 - - - - - 6 22 2
LAOS 2 - - - - - - - 2 2 -
MONGOLIA 16 8 2 - - - - - 6 10 6
MYANMAR 5 3 - - - - - - 2 5 =
THAILAND 28 18 10 - - - - - - 28 -
TOTAL 163 69 24 - - - - - 66 122 37
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
4.2. Clinical Samples
Table 3: Clinical sample diagnostics made by the WRLFMD® April to June 2017
WRL for FMD Results
Countr Sample Animal Date of Final
y mpie Collection VI/ELISA RT-PCR
Identification report

The content of this report is the property of WRLFMD®, The Pirbright Institute.
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»

WRL for FMD Results
Country Sample Animal Date (.Jf Final
L Collection VI/ELISA RT-PCR
Identification report
ALG 1/2017 CATTLE 09-Apr-17 A POS A
ALGERIA ALG 2/2017 CATTLE 09-Apr-17 A POS A
ALG 3/2017 CATTLE 11-Apr-17 A POS A
CAM 1/2016 A‘Na'"m”?]”o”“l Q0N 15.pec-16 Pending Pending  Pending
CAM 2/2016 A‘Na'"m”?]”o”“l AON  15.pec-16 Pending Pending  Pending
CAMBODIA Awaiting information . . .
CAM 3/2016 from sender 02-Dec-16 Pending Pending Pending
CAM 42016 AWAMOTOTIAON ) pec.16  pending  Pending  Pending
ETH 2/2016 CATTLE 10-Feb-16 @) POS @]
ETH 3/2016 CATTLE 23-Feb-16 O NEG @]
ETH 4/2016 CATTLE 04-Aug-16 O POS O
ETH 5/2016 CATTLE 05-Aug-16 NEG POS FMDV GD
ETH 6/2016 CATTLE 03-Sep-16 @) POS @)
ETH 7/2016 CATTLE 05-Sep-16 @) POS @)
ETH 8/2016 CATTLE 31-Oct-16 @) POS @)
ETH 9/2016 CATTLE 31-Oct-16 NEG NEG NVD
ETH 10/2016 CATTLE 31-Oct-16 O POS @]
ETH 11/2016 CATTLE 11-Nov-16 O POS O
ETH 12/2016 CATTLE 11-Nov-16 O POS O
ETH 13/2016 CATTLE 18-Nov-16 NEG NEG NVD
ETH 14/2016 CATTLE 18-Nov-16 NEG POS FMDV GD
ETH 15/2016 CATTLE 20-Nov-16 O POS O
ETH 16/2016 CATTLE 27-Nov-16 NEG NEG NVD
ETH 17/2016 CATTLE 29-Nov-16 @) POS @)
ETH 18/2016 CATTLE 31-Nov-16 NEG NEG NVD
ETH 19/2016 CATTLE 18-Dec-16 NEG NEG NVD
ETH 20/2016 CATTLE 18-Dec-16 NEG NEG NVD
ETH 21/2016 CATTLE 18-Dec-16 @) POS O
ETH 22/2016 CATTLE 27-Dec-16 NEG NEG NVD
ETHIOPIA ETH 23/2016 CATTLE 31-Dec-16 NEG POS FMDV GD
ETH 24/2016 BOVINE 03-Jan-16 NEG POS FMDV GD
ETH 25/2016 BOVINE 03-Jan-16 O POS @]
ETH 26/2016 BOVINE 27-Jan-16 NEG POS FMDV GD
ETH 27/2016 BOVINE 27-Jan-16 NEG POS FMDV GD
ETH 28/2016 BOVINE 03-Mar-16 NEG POS FMDV GD
ETH 29/2016 BOVINE 03-Mar-16 @) POS O
ETH 30/2016 BOVINE 16-Mar-16 @) POS O
ETH 31/2016 BOVINE 16-Mar-16 NEG POS FMDV GD
ETH 32/2016 BOVINE 12-Apr-16 @) POS O
ETH 33/2016 BOVINE 12-Apr-16 NEG POS FMDV GD
ETH 34/2016 BOVINE 27-Jun-16 O POS O
ETH 35/2016 BOVINE 27-Jun-16 O POS @]
ETH 36/2016 BOVINE 08-Aug-16 @) POS @]
ETH 37/2016 BOVINE 08-Aug-16 O POS 0]
ETH 38/2016 BOVINE 11-Aug-16 NEG POS FMDV GD
ETH 39/2016 BOVINE 11-Aug-16 NEG NEG NVD
ETH 40/2016 BOVINE 12-Sep-16 NEG NEG NVD
ETH 41/2016 BOVINE 12-Sep-16 NEG NEG NVD
ETH 42/2016 BOVINE 02-Oct-16 NEG NEG NVD
ETH 43/2016 BOVINE 02-Oct-16 NEG NEG NVD
ETH 44/2016 BOVINE 12-Oct-16 NEG POS FMDV GD

The content of this report is the property of WRLFMD®, The Pirbright Institute.
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WRL for FMD Results
Country Sample Animal Date (.Jf Final
L Collection VI/ELISA RT-PCR
Identification report
ETH 45/2016 BOVINE 12-Oct-16 NEG NEG NVD
ETH 46/2016 BOVINE 12-Oct-16 NEG POS FMDV GD
ETH 47/2016 BOVINE 12-Oct-16 NEG NEG NVD
ETH 48/2016 BOVINE 13-Oct-16 @] POS @]
ETH 49/2016 BOVINE 13-Oct-16 @] POS @]
ETH 50/2016 BOVINE 21-Oct-16 @] POS @]
ETH 51/2016 BOVINE 21-Oct-16 @] POS @]
ETH 52/2016 BOVINE 28-Oct-16 NEG POS FMDV GD
ETH 53/2016 BOVINE 28-Oct-16 NEG NEG NVD
ETH 54/2016 BOVINE 28-Oct-16 NEG POS FMDV GD
ETH 55/2016 BOVINE 28-Oct-16 NEG POS FMDV GD
ETH 56/2016 BOVINE 11-Nov-16 NEG POS FMDV GD
ETH 57/2016 BOVINE 11-Nov-16 NEG NEG NVD
ETH 58/2016 BOVINE 11-Nov-16 NEG NEG NVD
ETH 59/2016 BOVINE 11-Nov-16 NEG POS FMDV GD
ETH 60/2016 BOVINE 23-Nov-16 NEG POS FMDV GD
ETH 61/2016 BOVINE 23-Nov-16 @] POS @]
ETH 62/2016 BOVINE 13-Dec-16 NEG NEG NVD
ETH 63/2016 BOVINE 13-Dec-16 NEG NEG NVD
ETH 64/2016 BOVINE 18-Dec-16 NEG POS FMDV GD
ETH 65/2016 BOVINE 18-Dec-16 NEG NEG NVD
ETH 66/2016 BOVINE 19-Dec-16 NEG NEG NVD
ETH 67/2016 BOVINE 19-Dec-16 NEG NEG NVD
ETH 68/2016 BOVINE 19-Dec-16 NEG NEG NVD
ETH 69/2016 BOVINE 19-Dec-16 NEG POS FMDV GD
ETH 70/2016 BOVINE 20-Dec-16 NEG POS FMDV GD
ETH 71/2016 BOVINE 20-Dec-16 NEG NEG NVD
ETH 72/2016 BOVINE 20-Dec-16 NEG NEG NVD
ETH 73/2016 BOVINE 20-Dec-16 O POS @]
ETH 74/2016 BOVINE 27-Dec-16 NEG NEG NVD
ETH 75/2016 BOVINE 27-Dec-16 NEG NEG NVD
ETH 1/2017 CATTLE 18-Mar-17 O POS O
ETH 2/2017 CATTLE 18-Mar-17 O POS O
ETH 3/2017 CATTLE 18-Mar-17 O POS O
ETH 4/2017 CATTLE 18-Mar-17 @] POS @)
ETH 5/2017 CATTLE 18-Mar-17 @] POS @)
ETH 6/2017 BOVINE 01-Apr-17 NEG POS FMDV GD
ETH 7/2017 BOVINE 01-Apr-17 NEG NEG NVD
IRN 30/2016 SHEEP 21-Oct-16 NEG NEG NVD
IRN 31/2016 CATTLE 14-Nov-16 @] POS O
IRN 32/2016 CATTLE 28-Nov-16 NEG POS FMDV GD
IRN 33/2016 SHEEP 30-Nov-16 NEG NEG NVD
IRN 34/2016 CATTLE 06-Dec-16 A POS A
IRN 35/2016 CATTLE 14-Dec-16 O POS O
IRN 36/2016 SHEEP 22-Dec-16 o] POS @]
IRAN IRN 37/2016 CATTLE 24-Dec-16 O POS @]
IRN 38/2016 SHEEP 26-Dec-16 NEG POS FMDV GD
IRN 39/2016 CATTLE 30-Dec-16 A POS A
IRN 1/2017 CATTLE 01-Jan-17 NEG POS FMDV GD
IRN 2/2017 CATTLE 07-Jan-17 A POS A
IRN 3/2017 SHEEP 07-Jan-17 ] POS @)
IRN 4/2017 CATTLE 11-Jan-17 A POS A
IRN 5/2017 CATTLE 12-Jan-17 O POS O
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WRL for FMD _ Date of Results .
Country Sample Animal Collection VIELISA RT-PcR  Final
Identification report
IRN 6/2017 SHEEP 25-Jan-17 A POS A
IRN 7/2017 CATTLE 31-Jan-17 A POS A
IRN 8/2017 CATTLE 02-Feb-17 @) POS @)
IRN 9/2017 CATTLE 15-Feb-17 A POS A
IRN 10/2017 CATTLE 20-Feb-17 A POS A
IRN 11/2017 CATTLE 20-Feb-17 @) POS @)
IRN 12/2017 CATTLE 23-Feb-17 @) POS O
IRN 13/2017 SHEEP 25-Feb-17 A POS A
IRN 14/2017 CATTLE 25-Feb-17 NEG POS FMDV GD
LAOS LAO 1/2017 CATTLE 30-Jan-17 NEG POS FMDV GD
LAO 2/2017 CATTLE 30-Jan-17 NEG POS FMDV GD
MOG 5/2015 CATTLE 03-Mar-15 @] POS @]
MOG 6/2015 CATTLE 12-May-15 O POS @]
MOG 1/2016 CATTLE 29-Aug-16 A POS A
MOG 2/2016 SHEEP 20-Sep-16 A POS A
MOG 1/2017 CATTLE 28-Jan-17 @) POS O
MOG 2/2017 CATTLE 28-Jan-17 @) POS O
MOG 3/2017 CATTLE 31-Jan-17 @) POS O
MONGOLIA MOG 4/2017 CATTLE 09-Feb-17 NEG NEG NVD
MOG 5/2017 CATTLE 20-Feb-17 NEG NEG NVD
MOG 6/2017 CATTLE 20-Feb-17 NEG NEG NVD
MOG 7/2017 CATTLE 20-Feb-17 NEG NEG NVD
MOG 8/2017 CATTLE 23-Feb-17 NEG NEG NVD
MOG 9/2017 CATTLE 23-Feb-17 NEG NEG NVD
MOG 10/2017 CATTLE 23-Mar-17 O POS O
MOG 11/2017 CATTLE 23-Mar-17 @) POS O
MOG 12/2017 CATTLE 03-Apr-17 @) POS @)
MYA 1/2017 CATTLE 27-Jan-17 @) POS @)
MYA 2/2017 CATTLE 27-Jan-17 @) POS @)
MYANMAR MYA 3/2017 CATTLE 08-Apr-17 NEG POS FMDV GD
MYA 4/2017 CATTLE 08-Apr-17 NEG POS FMDV GD
MYA 5/2017 CATTLE 08-Apr-17 O POS O
TAI 38/2016 CATTLE 03-Aug-16 @) POS @]
TAI 39/2016 CATTLE 03-Aug-16 @) POS O
TAI 40/2016 CATTLE 09-Aug-16 @) POS O
TAIl 41/2016 CATTLE 09-Aug-16 @) POS O
TAI 42/2016 CATTLE 09-Aug-16 O POS @]
TAI 43/2016 CATTLE 09-Aug-16 O POS @]
TAI 44/2016 CATTLE 09-Aug-16 O POS @]
TAI 45/2016 CATTLE 15-Aug-16 O POS O
TAI 46/2016 CATTLE 22-Aug-16 @) POS O
THAILAND TAI 47/2016 CATTLE 26-Aug-16 @) POS O
TAI 48/2016 CATTLE 29-Aug-16 @) POS O
TAI 49/2016 CATTLE 01-Sep-16 O POS @]
TAI 50/2016 CATTLE 02-Sep-16 O POS @]
TAI 51/2016 CATTLE 02-Sep-16 O POS @]
TAI 52/2016 CATTLE 04-Nov-16 A POS A
TAI 53/2016 CATTLE 08-Nov-16 A POS A
TAI 54/2016 CATTLE 11-Nov-16 A POS A
TAI 55/2016 CATTLE 28-Nov-16 O POS @]
TAI 56/2016 CATTLE 29-Nov-16 O POS @]
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WRL for FMD Results
Country Sample Animal Date (.Jf Final
L Collection VI/ELISA RT-PCR
Identification report
TAI 57/2016 CATTLE 29-Nov-16 A POS A
TAI 58/2016 CATTLE 30-Nov-16 A POS A
TAI 59/2016 CATTLE 30-Nov-16 @] POS @]
TAI 60/2016 CATTLE 30-Nov-16 A POS A
TAIl 1/2017 SWINE 10-Jan-17 o] POS @]
TAIl 2/2017 CATTLE 11-Jan-17 A POS A
TAIl 3/2017 CATTLE 13-Jan-17 A POS A
TAI 4/2017 CATTLE 19-Jan-17 A POS A
TAI 5/2017 CATTLE 03-Feb-17 A POS A

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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4.3. Antigenic Characterisation

Antigenic characterisation of FMD field isolates by matching with vaccine strains by
2dmVNT from April to June 2017.

Table 4: Vaccine matching studies for O FMDV by VNT
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Table 5: Vaccine matching studies for A FMDV by VNT
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Abbreviations used in tables

Vaccine Match

M 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.

No Vaccine Match

N r. = < 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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5. Annex 2

Recent FMD Publications (April to June 2016) cited by Web of Science (Pirbright
Institute papers and authors are highlighted in BOLD AND GREY)

1. Abd EIl-Rahim, I.H.A., A.H. Asghar, A.M. Mohamed, and S.M. Fat'hi (2016).
The impact of importation of live ruminants on the epizootiology of Foot and
mouth disease in Saudi Arabia. Revue scientifique et technique (International
Office of Epizootics), 35(3): 769-778.

2. Ahmed, A., A. Latif, R. Zahra, A.B. Zahur, U. Farooq, A. Ullah, M. Abubakar,
A. Jamil, and M. Afzal (2017). Current appraisal of the suitability of Foot-and-
mouth disease strains in two commonly used commercial vaccines for control
of FMD in Pakistan. Journal of Animal and Plant Sciences, 27(2): 446-450.

3. Amjad, K., M.H. Mushtaq, A. Mansur-ud-Din, F. Zahida, and K. Asghar
(2017). Seasonal trends in seroprevalence of FMD in bovines under different
environmental conditions in rural KPK, Pakistan. Pakistan Veterinary Journal,
37(1): 55-58.

4, Arzt, J., B. Brito, S.J. Pauszek, E.J. Hartwig, G.R. Smoliga, L.T. Vu, P.P. Vu,
C. Stenfeldt, L.L. Rodriguez, N.T. Long, and D.H. Dung (2017). Genome
Sequence of Foot-and-Mouth Disease Virus Serotype O Lineage Ind-2001d
Collected in Vietnam in 2015. Genome Announcements, 5(18).

5. Arzt, J., J.M. Pacheco, C. Stenfeldt, and L.L. Rodriguez (2017). Pathogenesis
of virulent and attenuated Foot-and-mouth disease virus in cattle. Virology
Journal, 14(1): 89-89.

6. Bahar e, M., A. Muhammad, A. Sibtain, A. Muhammad, M.A. Ashraf, U.H.
Khan, F. Ahad, and W. Abdul (2016). Experimental trials of Foot-and-mouth
disease vaccines with different vegetable oil adjuvants in goats under field
conditions. Pakistan Journal of Life and Social Sciences, 14(3): 178-182.

7. Barrette, R.W., J.M. Rowland, F.R. Grau, and M.T. McLntosh (2017).
Development of a Feature and Template-Assisted Assembler and Application
to the Analysis of a Foot-and-Mouth Disease Virus Genotyping Microarray.
Plos One, 12(1).

8. Bohorquez, J.A., S. Defaus, S. Munoz-Gonzalez, M. Perez-Simo, R. Rosell, L.
Fraile, F. Sobrino, D. Andreu, and L. Ganges (2017). A bivalent dendrimeric
peptide bearing a T-cell epitope from Foot-and-mouth disease virus protein
3A improves humoral response against Classical swine fever virus. Virus
Research, 238: 8-12.

9. Boklund, A., S. Mortensen, M.H. Johansen, and T. Halasa (2017). Resource
Estimations in Contingency Planning for Foot-and-Mouth Disease. Frontiers in
Veterinary Science, 4: 64-64.

10. Bouguedour, R. and A. Ripani (2016). Review of the foot and mouth disease
situation in North Africa and the risk of introducing the disease into Europe.
Revue scientifique et technique (International Office of Epizootics), 35(3):
757-768.
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6. Annex 3

RECOMMENDATIONS FROM WRLFMD® ON FMD VIRUS STRAINS TO BE
INCLUDED IN FMDV ANTIGEN BANKS (FOR FMD-FREE COUNTRIES)

June 2017:
Note: Virus strains are NOT listed in order of importance

AIASIA/G-VII(G-18)*

O Manisa
) O PanAsia-2 (or equivalent)
High Asia 1 Shamir
Priority A Iran-05 (or A TUR 06)
A22 Iraq

A24 Cruzeiro
O BFS or Campos
SAT 2 Saudi Arabia (or equivalent i.e. SAT 2 Eritrea)
A Eritrea-98
SAT 2 Zimbabwe
Medium . SAT 1 _South Africa
.. A Malaysia 97 (or Thai equivalent such as A/Sakolnakorn/97)
Prio rty A Argentina 2001
O Taiwan 97 (pig-adapted strain or Philippine
equivalent)
A Iran ‘96
A Iran ‘99
A Iran 87 or A Saudi Arabia 23/86 (or equivalent)
Low A15 Bangkok related strain
.. A87 Argentina related strain
P“O”ty C Noville
SAT 2 Kenya
SAT 1 Kenya
SAT 3 Zimbabwe

Note: 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 vaccines supplied by international manufacturers for this viral
lineage.
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