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1. Summary of samples tested and reported
FMD outbreaks

1.1. Asia

China, People’s Republic of

Between June and September 2018, 10 FMD type O outbreaks (clustered in seven
apparently unconnected foci) were reported: Yunnan (pigs), Guangxi (pigs),
Guangdong (pigs), Inner Mongolia (cattle), Henan (sheep), Xinjiang (cattle) and Gansu
(cattle). No genotyping results have been reported. On 25/08/2018, five FMD type O
VP1 sequence were received from the LVRI. They were from samples collected in
various provinces during 2018: i) Yinchuan, Ningxia (cattle; 10/01/2018); ii) Cenxi,
Guangxi (pigs; 11/04/2018); iii) Hami, Xinjiang (cattle; 12/04/2018); iv) Xinzhou,
Shanxi (cattle; 27/05/2018); and v) Zunyi, Guizhou (cattle; 05/06/2018). Genotyping
revealed the following: i) SEA/Mya-98; ii) CATHAY; iii & iv) ME-SA/PanAsia; and v)
ME-SA/Ind-2001e (see below).

Hong Kong Special Administrative Region

On 14/09/2018, a batch of eight samples was received by the WRLFMD. Virus
serotyping was complicated by the inability of a range of antigen-detection ELISAs
(based on polyclonal antisera, monoclonal antibodies or recombinant integrin) to
detect FMD virus in some of these samples. Genotyping of the viruses isolated on cell
cultures revealed eight of the virus isolates belonged to the FMDV O CATHAY
topotype.

Israel

Between April and July 2018, five outbreaks of FMD type O were reported in Hazafon
and Haifa. Three were in cattle, one in a sheep and one in an Indian hog deer
(Hyelaphus porcinus). A further outbreak occurred in September in cattle in Hazafon.
No genotyping results have been reported.

Malaysia

On 06/08/2018, a batch of 12 samples (sampled between September 2016 and May
2018) were received, 10 were from cattle, one from a water buffalo and one from a
Gaur (Indian bison; Bos gaurus). Eleven samples were identified as FMD type O and
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one (from cattle) was NVD. Genotyping revealed a single case of SEA topotype, Mya-
98 lineage and 10 cases of ME-SA topotype, Ind-2001 lineage, e sublineage. This is
the first report of the O/ME-SA/Ind-2001 lineage in Malaysia.

Mongolia

On 20/08/2018, a batch of 21 samples were received to WRLFMD. They had been
collected between January and April 2018 from cattle (n=13), sheep (n=4), gazelle
(unspecified species; n=2) and a Bactrian camel (n=2; one sample was a cell culture
passaged virus isolate). Diagnostic tests revealed the presence of FMD type O viruses
in 14 samples while FMDV genome was detected in a further four samples and three
were NVD (including the two samples from gazelle). Genotyping showed that 10 virus
isolates belonged to the ME-SA/Ind-2001e lineage (including the virus from a camel),
three belonged to the ME-SA/PanAsia lineage and one to the SEA/Mya-98 lineage.

Myanmar

Outbreaks of FMD type O were reported to have occurred in May 2018 in Rakhine
State in cattle. They fell into two geographic clusters of 8 and 20 outbreaks. No
genotyping results have been reported.

1.2. Africa

Algeria

Between 20/06/2018 and 27/08/2018, 40 outbreaks of FMD type O were reported in
cattle in various northern provinces. Two samples were received by the WRLFMD on
the 03/07/2018. Both were shown to belong to the EA-3 topotype and to be most
closely related to viruses from West Africa (Guinea - see below).

Botswana

Between 25/06/2018 and 03/08/2018, 17 outbreaks of FMD type SAT 2 were reported
in cattle in Ngamiland. No further genotyping has been reported.

Chad

A single FMD type SAT 2 VP1 sequence was submitted by ANSES on 13/08/2018. It
was from a sample that was collected from cattle at Koundjourou on 18/12/2016.
Genotyping showed it belonged to topotype VII, Lib-12 lineage (see below).
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Gambia

Three outbreaks of suspected FMD (untyped) were reported in July 2018 from cattle
in the Niani district.

Guinea

Between May and August 2018, 42 outbreaks of FMD type O were reported in cattle,
sheep and goats from all over the country. Four samples submitted to ANSES were
VP1 sequenced and shown to belong to the EA-3 topotype and to be very closely
related to the recent outbreaks in Algeria (see below).

Guinea-Bissau

Between the 2" and 5" August 2018, four outbreaks of FMD type O were reported in
cattle in the Oio region. No genotyping results have been reported.

Kenya

A batch of 21 samples were received on 29/08/2018. They were collected between
January 2017 and June 2018 from cattle in various locations. Diagnostic assays
revealed the presence of FMD type O (n=3), FMD type A (n=3), FMD type SAT 1
(n=1) and FMD type SAT 2 (n=1). FMDV genome was detected in a further 11
samples, while two were NVD. Genotyping showed the type O viruses to belong to the
three distinct clusters within the EA-2 topotype; the type A viruses belonged to the
AFRICA topotype, G-I lineage; the SAT 1 virus belonged to topotype I; and the SAT 2
belonged to topotype IV.

Malawi

Between June August 2018, nine outbreaks of FMD type SAT 2 were reported in cattle
at two locations within the Central region (Dedza and Lilongwe). No genotyping results
have been reported.

Mauritania

Three FMD type A sequences were received from ANSES on 13/08/2018. They were
from samples collected from cattle at Gorgol, M'Bout, Wouro Demba Ndikiry on
28/01/2017. Genotyping revealed that they belonged to the AFRICA topotype, G-VI
lineage (see below).
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Mozambique

Between December 2017 and August 2018, 28 outbreaks of suspected FMD
(untyped) were reported in Tete province (in the north-west of the country) which
borders central Malawi where FMD type SAT 2 has recently occurred. No genotyping
results have been reported.

Sierra Leone

In August 2018, two outbreaks of suspected FMD (untyped) have been reported in
cattle in Kambia district (Northern Province) and Kono district (Eastern Province). No
genotyping results have been reported.

South Africa

In August 2017, two outbreaks of FMD type SAT 2 were reported in cattle at Greater
Giyani, Limpopo. No genotyping results have been reported.

South Sudan

On 29/08/2018, a batch of 29 samples was received. They were collected from cattle
between April and June 2017. Diagnostic assays failed to isolate any FMD viruses,
however, FMDV genome was detected in seven samples. Twenty-two samples were
NVD. Using a new lineage-specific real-time RT-PCR developed by WRLFMD and
NAHDIC (Ethiopia) it was shown that the genome-positive samples probably
contained FMDV O/EA-3 genome; however, it was not possible to obtain any
sequencing data to confirm this.

Sudan

On 20/07/2018, a batch of 39 samples were received. They were collected from cattle
between December 2014 and March 2018. Diagnostic assays identified FMD type O
in seven samples, FMD type A in 13 samples and FMD type SAT 2 in five samples.
A further six samples contained FMDV genome and eight were NVD. Genotyping
showed that the type O viruses belonged to the EA-3 topotype; the type A virus
belonged to the AFRICA topotype, G-IV lineage; and the type SAT 2 viruses to
topotype VII, Alx-12 lineage.

Zimbabwe

Outbreaks (n=10) of FMD type SAT 1 have continued to occur during July to
September in the Midlands and Masvingo provinces where over 100 outbreaks have

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



»

previously been reported. No genotyping results have been reported. During July and
August, outbreaks (n=7) of suspected FMD (untyped) in cattle have been reported in
Mashonaland East and Mashonaland West, while between June and September, 52
outbreaks of FMD type SAT 2 have been reported in Mashonaland Central and
Mashonaland East. It is not clear if these two are due to the same serotype of if they
are linked. No genotyping results have been reported. A single VP1 sequence was
received from the SSARRL (BVI) on 16/08/2018. It came from a sample collected from
cattle at Gwanda, Matabeleland South on 11/05/2018. Genotyping revealed it
belonged to topotype Il (see below).

1.3. South America

Colombia

A single outbreak due to FMD type O was reported to have occurred in cattle at El
Cerrito, Segunda Chorrera, Sogamoso, Boyaca on 17/09/2018. No genotyping results
have been 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 own genetic
characterisation; however, through the OIE/FAO Laboratory Network we would also
like to encourage the submission of samples (or complete VP1 sequences) to the
WRLFMD.

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/2018.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 July to September 2018 is shown in Annex 1 (Summary of
Submissions). A record of all samples received by WRLFMD is shown in Annex 1 (
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Table 1. Status of sequencing of samples or sequences received by the WRLFMD
from July to September 2018 (* indicates a batch carried over from the
previous quarter).

WRLFMDBachNo.  2°  Couty  Seroype S:rzpis seqNu.;r?cf:es S
WRLFMD/2018/00019 03/07/2018  Algeria @) 2 2 completed
WRLFMD/2018/00020  20/07/2018 Sudan O 7 7 completed
WRLFMD/2018/00020  20/07/2018 Sudan A 13 13 completed
WRLFMD/2018/00020  20/07/2018 Sudan SAT 2 5 5 completed
WRLFMD/2018/00021 06/082018  Malaysia O 11 11 completed
WRLFMD/2018/00022 20/08/2018 Mongolia O 14 14 completed
WRLFMD/2018/00023  29/08/2018 Kenya O 3 3 completed
WRLFMD/2018/00023  29/08/2018 Kenya A 3 3 completed
WRLFMD/2018/00023  29/08/2018 Kenya SAT 1 1 1 completed
WRLFMD/2018/00023  29/08/2018 Kenya SAT 2 1 1 completed
WRLFMD/2018/00025 14/09/2018 Hong Kong O 7 7 completed

Total 67 67

Table 2: VP1 sequences submitted by other FMD Network laboratories to the
WRLFMD from July to September 2018.

. No. of Submiting
WRLFMD Batch No. Date received Country Serotype — .
WRLMEG/2018/00031 13/08/2018  Chad SAT 2 1 ANSES
WRLMEG/2018/00032 13/08/2018 Mauritania A 3 ANSES
WRLMEG/2018/00033 16/08/2018 Zimbabwe  SAT 2 1 S‘?’BA%*L
WRLMEG/2018/00034 25/08/2018  China 0 5 LVRI
WRLMEG/2018/00035 08/09/2018  Guinea 0 4 ANSES
Total 14
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2. Detailed Analysis

Key for maps and trees:

Serotype A

Serotype Asia-1

Serotype SAT 1

No Virus Detected
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2.1. ASIA

China, People's Republic of
Batch: WRLMEG/2018/00034
Submitted by: LVRI, PR China
Date received: 25/08/2018
No. of sequences: 5

O (ME-SA/PanAsia): 2

O (ME-SA/Ind-2001e): 1
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Hong Kong SAR

Ratch: WRLFMD/2018/00025
Date received: 14/09/2018
No. of samples: 8

O (CATHAY): 7

FMDV-GD: 1
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Malaysia

Batch: WRLFMD/2018/00021
Date received: 06/08/2018
No. of samples: 12

O (ME-SA/Ind-2001e): 11
NVD: 1
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Mongolia
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2.2. AFRICA

_ Algeria

R Batch: WRLFMD/2018/00019
Date received: 03/07/2018
No. of sequences: 2

O (EA-3): 2
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Chad
Batch: WRLMEG/2018/00031
Submitted by: ANSES, France
Date received: 13/08/2018
No. of sequences: 1
SAT 2 (VII/Lib-12): 1
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100 LIB/1/2003
Era/v/zooz Lib-03
NGR/15/2005
CAR/8/2005
CAR/48/2005
CAR/118/2005
_EgAR/«llzoos
AR/81/2005
— CAR/104/2005
6AR/73/2005
[ear/3072005
CAR/89/2005
w CaR/24/2005
CAR/25/2005
CAR/92/2005
CAR/99/2005
CAR/12/2005
CAR/98/2005
CAR/110/2005
CAR/57/2005
AR/7/2005
car/56/2005
(CAR/64/2005
— car/95/2005

100 CAR/24/2013
9FCAR/43/2013
CAR/6/2013

¢|—Ism/s/2000
100 EGY/2/2012
= L sup/4/2010 ]A'X'12 i
100 ZAI/1/74 Vil
RWA/1/2000*

ETH/2/91 : XIV

97 KEN/3/57
KEN/2/84
o UGA/19/98 Ix
UGA/51/75 Ixu
RHO/1/48 :|||

0.00 0.10

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




Guinea

Batch: WRLMEG/2018/00035
Submitted by: ANSES, France
Date received: 08/09/2018
No. of sequences: 4

O (EA-3): 4

NA/182005588/18
018

ALG/1/2018
NIG/21/2016
UNIG/14/2016
2KN1G/15/2016
NIG/16/2016
NIG/18/2016
NIG/11/2016
NIG/7/2016
1G/10/2016
INIG/9/2016
NIG/6/2016
NIG/4/2016
NIG/17/2016
INIG/19/2016
G/13/2016
NIG/12/2016
NIG/5/2016
NIG/10/14%
I NIG/4/14*
% NIG/6/14*
INIG/5/14%

NIG/7/14%

NIG/9/14%
100 INIG/3/14%
NIG/1/14%

CAR/A72J180P/2015*%
CAR/A78J360P/2016*
CAR/A72J270P/2016*

CAR/B80J270P/2016*
CAR/C67BSJ90P/2015%
CAR/A58BSJ90P/2015*%
CAR/A68J270P/2016*
CAR/D55J270P/2016*

suD/8/2008

SUD/11/2011
SuD/12/2004

SUD/3/2004
SUD/4/2004
SUD/15/2004
SUD/14/2004

SUD/30/2004

SUD/25/2004

SUD/9/2004
UD/1/2005
SUD/2/2005
SUD/3/2005
NIG/1/2007

1G/8/2011
100 INIG/1/2011
NIG/10/2011
Ln1c/15/2009
100 SUD/6/2008
SuD/5/2008
ERI/4/2011
ERI/16/2011
o | ERI/1/2011
ETH/59/2011
ERI/2/2011
ERI/12/2011
ERI/3/2011
ERI/11/2011
ERI/13/2011
ETH/28/2011
SuUD/2/86

100

GHA/5/93 Jwa
— UGA/17/98 JeA4
ETH/1/2007 b
ETH/3/2004 EA3
UGA/3/2002 Jea2
K83/79% Jea1
MYA/7/98 Imya-98
TAI/189/87% JSEA
OMN/7/2001 o Ind-2001

PanAsia
IRN/31/2009 JFAR-09 BanAsia-2 ME-SA
Manisa/TUR/69%*
IND/R2/75%

1sA/1/62 JisA1

0.00 0.04 0.08

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
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Kenya
Batch: WRLFMD/2018/00023

Date received: 29/08/2018

No. of samples: 21

KEN 15/2017 &

O (EA-2): 3

: A (AFRICA/G-I): 3

SAT1(I): 1

KEN 21/2017

SAT 2 (IV): 1

KEN 17/2017

FMDV-GD: 11

NVD: 2

95 [KEN/4/2018

KEN/150/2010
TAN-CVL-2011-0006*
KEN/145/2010
KEN/146/2010
EN/4/2008
100gEN/10/2008

L ———x131/00+
K117/99%

i
—mczm/llzooo
ZAM/2/2000
70 KEN/4/2011
KEN/5/2002

K109/00*
100 [—KEN/3/99 EA-2

-x82/98*
T
KEN/5/2017

L_ken/6/2017

MAL/1/98

1pOTAN/44/2009
TAN/5/2009
IraN-cvL-2009-0040%
UGA/4/2004
GA/18/2007
UGA/5/2004
UGA/8/2004
GA/7/2004
UGA/6/2004

100/2006 Jeat
TAI/189/87* SEA

<] [

UKG/35/2001

87

PAK/16/2010
IRN/31/2009
BHU/3/2009

PanAsia
E/L\JRN:&E? anAsia-2
d

e i
OMN/7/2001

Ind-2001

ME-SA

ME-SA

a

| e UAE/4/2008 E
IND/R2/75%

IND/53/79 ME-SA

s ETH/2/2006

SUD/2/86 EA-3

L ETH/1/2007

ISA/1/62 Jisa-1

0.00 0.04 0.08

Continued on next page

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
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Kenya continued

100

86 I
100TAN/16/2013

TAN/18/2013

[KEN/14/2017

9TAN-CVL-2011-0160*
TAN-CVL-2011-0146*
% 100TAN-CVL-2011-0066*
1PTAN-CVL-2011-0293*
2 JlraN-cvL-2011-0289%
— TAN-CVL-2011-0125%
b 72M/1/2015
100 TAN/40/2012

K3/13%
K138/12%
K143/12%
KEN/6/2012
K148/12%
KEN/5/2012 G-l
K154/12%
TAN/42/2009
AFRICA
100
100ETH/3/2018
1F>Em/6/2om
100 ETH/1/2018
© L‘_ Lern/2/2018
TAN/26/2013
100 KEN/7/2008
% KEN/8/2008
KEN/12/2005
KEN/3/2006
K129/03*
100 e TAN/9/2009
L TAN/12/2008
BUN/4/90
K49/84*
K49/84*
K67/85*
K288/83*
Ki6/80%
¢BUN/2/80
LBUN/1/80
i /1/93
19KEN/1/2003
K64/95%
Ik9/94*
sup/3/77 qG-Iv
UGA/13/66 qG-vii
NGR/2/73 1G-v
GHA/16/73 G-VI
I EGY/1/72 AG-u
1 KEN/3/64 A6 A
. I Alem/A}lG/B}* JA8L
Cruzeiro/BRA/55%* A24
Allier/FRA/60% a5 EURO-S
UKG/119/32 Ja12
74 Bangkok/TAI/60* JA15 b
1 I_' IRQ/24/64 Ja22 ASIA
10 [ AFG/10/2010 HER-10|an-05
L 1RN/15/2012 sis-12” Ja" i

70.00 70.04 70.08 70.12

Continued on next page

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



Kenya continued

100

100

— KEN/8/2017

e KEN/1/2017

K110/81*

K303/83*

K66/80*
TAN/2/71

T155/71%
KEN/75/2010
KEN/21/2004

o7l TaN/5/96
AN/5/96
T155/71%

—KEN/11/91

11
L-KEN/9/91
— KEN/121/2009

L—KEN/104/2009
ZAM/6/2009
ZAM/3/2009
ZAM/1/2009

100 ZAM/9/2009

ZAM/8/2009
ZAM/7/2009
1 N/31/2005
N[MK67/05*
KEN/13/2005
K57/05%
K58/99*
10 _IKEN/5/2006
100 'KEN/32/2005

100

100

KEN/11/2006
KEN/10/2006
KEN/24/2005
KEN/9/2006
KEN/16/2005
d ~KEN/18/2005
KEN/19/2005
KEN/17/2005
8KEN/8/2009
KEN/16/2009
100 KEN/35/2008
74KEN/23/2008
KEN/22/2008
KEN/32/2008
BUN/1/99
100 BUN/2/99
TAN/21/99
TAN/25/99
TAN/19/99

ITAN/11/2014
TAN/12/2014
— TAN/20/2014
100 TAN/13/2014

TAN/29/2014
TAN/30/2014
TAN/31/2014
'AN/23/2014
TAN/21/2014
TAN/22/2014
'AN/24/2014
'AN/26/2014
'AN/27/2014
TAN/25/2014
*TAN/17/2014
TAN/18/2014
- TAN/41/2014
TAN/28/2014
'AN/34/2014
'AN/33/2014
TAN/19/2014
TAN/37/2014
'AN/38/2014
'AN/36/2014
'AN/14/2014
'AN/15/2014
'AN/16/2014
TAN/35/2014
—TAN/37/99

-ITAN/32/2014

LTAN/43/99
ZIM/23/2003

100

100

UGA-BUFF/21/70*"]
RV/11/37 7

100

MOZ/P13/2010 BUF B16* 7

RHO/5/66
MOz/1/75

100

BOT/1/68 7

BOT/1/77

BEC/1/48

V|

X

Continued on next page

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
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Kenya continued

100

100

. R
en 12%*
K13/02*
8 KEN/7/99
KEN/5/99

N/9/99
KEN/8/99

KEN/16/98
KEN/33/91

K37/86*
KEN/18/2008

100 I
'KEN/21/2008

KEN/19/2008
N/13/2007
9/07*
KEN/22/2007

-KEN/14/2007

- TAN/34/2012
] KEN/4/2012
TAN/7/2011
KEN/20/2011
KEN/19/2011
N/12/2011
'AN/6/2011
TAN/3/2011
TAN/4/2011
KEN/21/2011
9IT'AN/18/2012
TAN/19/2012
ETH/1/90

100

K70/83%
[—x235783+
81/81%

9PKEN/1/87
so|KEN/1/84
K70/05%
KEN/11/2004
K37/94%
K34/84%
RHO/1/48
BOT/P3/98 VUM-29*

T

MAL/1/2003

ZIM/14/2002

74 |

SA/106/59

100

Z2IM/5/81

ZIM/7/83%

1}
ZA1/1/74QVI

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
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Mauritania

Batch: WRLMEG/2018/00032
Submitted by: ANSES, France
Date received: 13/08/2018
No. of sequences: 3

A (AFRICA/G-VI): 3

MAU/1.2903/2017
MAU/Iso4/2017
MAU/4/2017

3 AU/4/2017*
Isod4/2017
[ MAU /1. 2903/2017*
%9 ,BEN/24/2010
BEN/36/2010*

BEN/35/2010%
@/23/2010*
BEN/18/2010*
BEN/19/2010%

o7 MAU/3/97
9 [~GAM/52/98
GAM/46/98
GAM/44/98

|MRU/4/2006

U/5/2006
MAU/1/2006 Vi
MAU/8/2006
MAU/3/2006
MAU/6/2006

BRE/4742°°
8 GIV/4/95
GHA/4/96
CIV/2/96
MAI/16/2006
100 NIG/10/76
—GHA/16/73

CAR/2/85
I8

100 ~CAR/6/86

L. CAR/1/86

100

CAR/1/76
NGR/2/73

ERI/5/2008

100 ERI/3/98
—r'lm ERI/2/98
ERI/3/97

———{NIE/8¢ 7532

AFRICA

o (—NIG/7/2013
—@m/s/zou
NIG/6/2013
NIG/3/2013
oL NIG/12/2012
STNIG/1/13a*
NIG/2/13a*

[ | sSup/3/717

suD/2/84
EGY/1/72 qG-1

——] 0 ~KEN/3/64 Gl

TKEN/3/64
K48/81%*

100 [ BUN/1/80
‘BUN/2/80

% (———————————————KEN/42/66
K16/74*
100 K179/71%
Lk179/71%

L 100 K61/78% G-l
K5/80%*
100 N/1/2003
KEN/1/93

N/2/2003
100 | Tk64/95+%
KEN/1/95

K50/81*
K28/78%

G-Vil

100 UGA/13/66
— L Xen/22/69
100 Cruzeiro/BRA/55*
L UKG/119/32
80 IRQ/24/64
—1 kok/TAI/60*

A24
'A12 EURO-SA

A22
s Jpsa

70.00 70.04 70.08 70.12

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



Sudan

Batch: WRLFMD/2018/00020
Date received: 20/07/2018
No. of samples: 39

O (EA-3): 7

A (G-1V): 13

SAT 2 (VII/AIX-12): 5
FMDV-GD: 6

SUD 1/2016
suD 22016 [
SUD 3/2016
SUD 4/2016
SUD 52016

SUD 1/2017

Morth Darfar

SUD 712017
SUD 9/2017
SUD 12/2017
SUD 8/2017
SUD 10/2017
South Kerdofan SUD 13/2017

SUD 19/2014
U sR EThd (SUD 11/2017
Fayoum 1/Egy/2017*

SUD 14/2017 Fayoum 3/Egy/2017%
SUD 22017 — Fav/31/2047

SUD 1/2018 SUD 3/2017 —/1752;‘{50/2017
SUD 6/2018 ISR
SUD 2/2018 = 12018 Sn,10/2

017
ISR/16/2017

V72672017
EGY/33/2017
Alexandria 1/Egy/2016*
pUD/15/2017 |
—EGY/32/2017
EGY/27/2017

EGY/4/2017
EGY/17/2017

PAT/13/2017
H PAT/12/2017
@;ﬁest Bank/PAT/2017*

-|PAT/16/201'I

No location data
SUD 1/2017

Bani Na’im/PAT/2017 B*

PAT/17/2017

Bani Na’im/PAT/2017 C*

Bani Na’im/PAT/2017 A*
Yatta-Kraisah/PAT/2017*
- JAyn al-Sahla/ISR/2017*
'iSR/15/2017

PAT/15/2017
Ramallah/PAT/2017*
ISRAT/AGY 2017
PAT/9/2017
ISR/5/2017
~ISR/2/2017
PAT/4/2017
ISR/4/2017 EA-3
100 PAT/6/2017
ISR/8/2017
PAT/1/2017
ISR/3/2017
ISR/6/2017
ISR/1/2017

l— Fayoum 5/Egy/2017*
JPAT/7/2017

PAT/10/2017
PAT/5/2017
PAT/2/2017
~EGY/16/2017
~EGY/13/2017
[—Cairo 1/Egy/2017*
Behira 2/Egy/2017*
[——Alexandria 1/Egy/2017*
[EGY/8/2017
EGY/9/2017
[~ Fayoum 4/Egy/2017*
[HEGY/19/2017
EGY/28/2017
EGY/25/2017
[ Fayoum 2/Egy/2017*

EGY/10/2017
EGY/21/2017

GBeRiFprdyFou P17+
Sharkia 1/Egy/2017*
EGY/6/2017
EGY/7/2017
ETH/16/2018

ETH/4/2017

ETH/2/2017
ETH/5/2017

L ALG/2/2018
suD/2/86

100 TAN/2/2004
UGA/3/2002 EA-2

I

MAL/1/98 -
100 ETH/3/2004 EAs
ETH/1/2007 -
1v/8/99 WA

K83/79% EA-1
TAI/189/87*

7 UKG/35/2001 JranAsia JME-sA
—| isa/TUR/69%
IND/53/79 ME-SA

ISA/1/62 Jisa-1

0.00 0.04 0.08

Continued on next page

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



Sudan continued

iza 1/Egy/2016*
Ismailia 2/Egy/2016*
smailia 3/Egy/2016*
Y/8/2015
Ismailia 4/Egy/2016*
Ismailia 1/Egy/2016*
Beni-suef 1/Egy/2017%*
EGY/19/2016
ETH/19/2015
f"'SUD/11/2018

il 1suD/12/2018
SUD/10/2018
ESuD/4/2018

100

SUD/10/2013
95EGY/20/2012
EGY/18/2012
10EEY/42/2012

81

EGY/1/2012
SUD/12/2011

76

SuD/1/2013 G-IV

100

SuD/3/2006

ERI/40/2009 AFRICA

ETH/9/2017
100 ETH/8/2017
L—=ETH/12/2017

CAR/38/2012
CAR/72/2012
100 CAR/70/2012

CAR/63/2012

CAR/34/2012
MAI/4/2004

CAR/P19/2000 mfa/057/01%

/14/2000

AR/13/2000

CAR/15/2000

CAR/12/2000

ALG/1/2017

NIG/1/13a*
10 INIG/12/2012
NIG/2/13a*
NIG/7/2013
NIG/6/2013
NIG/8/2013

suD/3/77

NGR/2/73

GHA/16/73

EGY/1/72

G
G
G
KEN/3/64 G-
KEN/42/66 8

UGA/13/66 s

Alem/ARG/81* nn

Cruzeiro/BRA/55% AL2 EURO-SA

UKG/119/32 A5

Allier/FRA/60%* -
IRN/2/87 Iran-87

A22
IRQ/24/64 Iran-99  JASIA

IRN/22/99

70.00 0.04

70.08 70.12
Continued on next page

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
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Sudan continued

SUD/6/2017
SUD/14/2017

q 1a gy/2017*
Fayoum 1/Egy/2017%*
% SUD/3/2013

SUD/4/2014

SuD/11/2014

EGY/11/2014
VpEGY/22/2014

SuUD/4/2010

EGY/5/2015

Dagahlia 2/Egy/2017*
EGY/2/2012

ERI/4/98

10NIG/9/2011
% NIG/8/2011
1G/3/2012
10 _INIG/1/2012
NIG/2/2012

CAR/8/2005
73CAR/24/2013
7BCAR/42/2013
100 CAR/29/2013
$LAR/6/2013
CAR/43/2013
IEGY/11/2012
EGY/9/2012

EGY/13/2012
9PEGY/43/2012
GY/44/2012

EGY/28/2012
[GEGY/17/2012
EGY/16/2012

EGY/14/2012
FEGY/23/2012%
EGY/22/2012
EGY/6/2012
|-EGY/3/2012
EGY/31/2012
EGY/21/2012
EGY/26/2012a%
EGY/10/2012
|-EGY/29/2012
EGY/15/2012
PAT/1/2012
ﬁsy/s/zolz

E

100

GY/4/2012
GY/7/2012%

SuD/6/77

RWA/1/2000%*

KEN/2/84

KEN/3/57

UGA/51/75

ZAI/1/82

UGA/19/98

KEN/1/84

0.00

Alx-12

]Lib-OS

Ghb-12

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
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97

2IMD2/2018]

Messoge

] Z IM02 / 201 8 * b
ZIM, 0

Zimbabwe
Batch: WRLMEG/2018/00033
Submitted by: SSARRL (BVI),
Botswana

Date received: 16/08/2018
No. of sequences: 1

SAT 2 (II): 1

ZIM/6/2015
IM/21/2015

ZIM/18/13*

100 ,2IM/2/2010

100 —|89 100 294/1/2017
100 ZIM/1/2017a*
23/388

100

o7 [—BOT/P3/98 NXA-10%
10 93BOT/P3/98 NXA-1*
| BOT/P3/98 NXA-1*

121IM/4/2010

3/2015
100 BOT/P3/98 NXA-18%
BOT/P3/98 NXA-18%*

BOT/P3/98 NXA-15%
100 e NAM /292 / 98 %

NAM/286/98*
10 fZIM/B/ZOOZ

100

BOT/P3/2000 NGO-15*
10 IMO1/15b*
10 ZIM/5/2015
ZIM/15/2015

ZIM/9/2002
Vz1M/17/2002

ZIM/16/2015

1]
ZIM/1/87
2IM/5/87
ZIM/8/89
ZIM/7/83*%

IM/14/89/2%
ZIM/7/89/2%
ZIM/8/88/2%
ZIM/4/88/2*%

ZIM/1/88/2%
ZIM/1/88/2%

——0 4BOT/13/2008

% e NAM/304/98*
BOT-BUFF/107/72%
53} BOT-BUFF/17/69

'BOT/12/2008

BOT-BUFF/7/72

ZIM/5/81

20

ZIM/P27/90 DSA-29%
2IM/P25/91 UR-17*

ruM/PZS/Sl UR-34*
ZIM/P25/91 UR-3*

100

— ZIM/P27/90 DSA-20*

100 ZIM/P27/90 DSA-12*
l—EtM/PN/QO DSA-14*

ZIM/P40/91 BUMI-10%*

ZIM/P27/90 DSA-14*

g P

ETH/1/90 T v
L KEN/1/84

RHO/1/48 b

BOT/P3/98 VuM-20+ I

E—

MAL/1/2003

ZIM/14/2002 |

SA/106/59

ANG/4/74"IXI

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
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2.3. Vaccine matching

During this reporting period vaccine matching has been undertaken for 28 FMD virus
field strains by the WRLFMD® July to September 2018:

Table 3: Summary of samples tested by vaccine matching.

Serotype @) A C Asia-1 SAT1 SAT2 SATS3
Afghanistan 3 1 1

Algeria 2

Bhutan 2 2

Malaysia 3
Sri Lanka 2

Sudan 2 2 1

Vietnam 4 2

Zambia 1

)3 19 7 - 1 : 1 -

For individual data see Annex 1, section 2.6 (Antigenic Characterisation).

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
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Annex 1: Sample data

2.4. Summary of Submissions

Table 4: Summary of samples collected and received to WRLFMD (July to September 2018)

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

. o .
Country sal\rlrislfes FMD virus serotypes é % \z;g;rsog\:ihaetrei
O A C S?T S';T SéT A_SllA § E Positive Negative
ALGERIA 2 2 - - - - - - - 2 -
KENYA 21 3 3 - 1 1 - - 13 19 2
MALAYSIA 12 11 - - - - - - 1 11 1
MONGOLIA 21 14 - - - - - - 7 17 4
SOUTH SUDAN 29 - - - - - - - 29 7 22
SUDAN 38 6 13 - - 5 - - 14 30 8
TOTAL 123 36 16 - 1 6 - - 64 86 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

SVvD 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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2.5. Clinical Samples

Table 5: Clinical sample diagnostics made by the WRLFMD® July to September 2018

»

Date Results
ko B WRL for FMD < o -
Country E £ Sample Animal Date of 2 O T 5
) o L Collection — o S5
S o Identification u = L @
x x > @
03- 10- ALG1/2018 CATTLE 20-Jun-18 o POS o)
ALGERIA  Jul- Jul-  ALG 2/2018 CATTLE 21-Jun-18 o POS o)
18 18
KEN 7/2017 BOVINE 23-Jan-17 NEG POS FMDV GD
KEN 8/2017 BOVINE 16-Mar-17 SAT1 POS SAT 1
KEN 9/2017 BOVINE 29-May-17 A POS A
KEN 10/2017 BOVINE 03-Jun-17  NEG POS FMDV GD
KEN 11/2017 BOVINE 12-Jul-17 o POS 0]
KEN 12/2017 BOVINE 21-Aug-17 NEG NEG NVD
KEN 13/2017 BOVINE 03-Sep-17 NEG POS FMDV GD
KEN 14/2017 BOVINE 21-Sep-17 A POS A
KEN 15/2017 BOVINE 17-Oct-17 0] POS )
29- 13- KEN 16/2017 BOVINE 23-Oct-17 NEG POS FMDV GD
KENYA  Aug- Sep- KEN 17/2017 BOVINE 08-Nov-17 A POS A
18 18  KEN 18/2017 BOVINE 22-Nov-17  NEG POS FMDV GD
KEN 19/2017 BOVINE 25-Nov-17 SAT2  POS SAT 2
KEN 20/2017 BOVINE 25-Nov-17  NEG POS FMDV GD
KEN 21/2017 BOVINE 26-Nov-17  NEG POS FMDV GD
KEN 1/2018 BOVINE 16-Jan-18 NEG POS FMDV GD
KEN 2/2018 BOVINE 25-Jan-18 NEG  NEG NVD
KEN 3/2018 BOVINE 26-Jan-18 NEG POS FMDV GD
KEN 4/2018 BOVINE 19-Feb-18 0] POS )
KEN 5/2018 BOVINE 21-Apr-18 NEG POS FMDV GD
KEN 6/2018 BOVINE 26-Jun-18 NEG POS FMDV GD
MAY 12/2016 CATTLE 15-Sep-16 0] POS )
MAY 13/2016 BISON 29-Nov-16 o POS 0]
MAY 1/2017 CATTLE 27-Feb-17 o POS 0]
MAY 2/2017 CATTLE 01-Mar-17 o POS 0]
06- 15 MAY 3/2017 CATTLE 03-Mar-17 o POS 0]
MALAYSIA  Aug- Aug- MAY 4/2017 CATTLE 06-Mar-17 o POS 0]
18 18 MAY 5/2017 CATTLE 12-Jul-17 NEG  NEG NVD
MAY 1/2018 CATTLE 13-Feb-18 0] POS )
MAY 2/2018 CATTLE 14-Feb-18 0] POS )
MAY 3/2018 CATTLE 04-Apr-18 0] POS )
MAY 4/2018 CATTLE 20-Apr-18 0] POS )
MAY 5/2018 BUFFALO 30-May-18 0] POS )
MOG 15/2017 CATTLE 15-Jan-18 o POS o)
MOG 1/2018 CAMEL 03-Jan-18 NEG POS FMDV GD
MOG 2/2018 CAMEL 03-Jan-18 o POS 0]
20- 10- MOG 3/2018 CATTLE 04-Jan-18 NEG POS FMDV GD
MONGOLIA  Aug- Sep- MOG 4/2018 CATTLE 12-J)an-18 NEG POS FMDV GD
18 18 MOG 5/2018 GAZELLE 12-J)an-18 NEG  NEG NVD
MOG 6/2018 GAZELLE 12-Jan-18 NEG NEG NVD
MOG 7/2018 CATTLE 03-Feb-18 o POS o)
MOG 8/2018 CATTLE 16-Feb-18 0 POS ©)
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Date Results
kS T WRL for FMD < o -
Country S £ Sample Animal Date of 2 S B 5
) o L Collection — o S5
S o3 Identification u = L @
x x > e
MOG 9/2018 SHEEP 19-Feb-18 ¢} POS )
MOG 10/2018 CATTLE 22-Feb-18 o POS o)
MOG 11/2018 SHEEP 22-Feb-18 o POS o)
MOG 12/2018 CATTLE 23-Feb-18 o POS o)
MOG 13/2018 CATTLE 23-Feb-18 o NEG o)
MOG 14/2018 CATTLE 23-Feb-18  NEG POS FMDV GD
MOG 15/2018 CATTLE 23-Feb-18 o POS o)
MOG 16/2018 CATTLE 03-Mar-18 o POS o)
MOG 17/2018 CATTLE 03-Mar-18 o POS o)
MOG 18/2018 CATTLE 09-Jan-18 o POS o)
MOG 19/2018 SHEEP 09-Apr-18 o POS o)
MOG 20/2018 SHEEP 09-Apr-18 NEG  NEG NVD
SSD 1/2017 BOVINE 16-Apr-17 NEG NEG NVD
SSD 2/2017 BOVINE 16-Apr-17 NEG NEG NVD
SSD 3/2017 BOVINE 16-Apr-17 NEG POS FMDV GD
SSD 4/2017 BOVINE 16-Apr-17 NEG POS FMDV GD
SSD 5/2017 BOVINE 16-Apr-17 NEG POS FMDV GD
SSD 6/2017 BOVINE 18-May-17 NEG POS FMDV GD
SSD 7/2017 BOVINE 18-May-17 NEG  NEG NVD
SSD 8/2017 BOVINE 18-May-17 NEG  NEG NVD
SSD 9/2017 BOVINE 18-May-17 NEG  NEG NVD
SSD 10/2017 BOVINE 18-May-17 NEG  NEG NVD
SSD 11/2017 BOVINE 18-May-17 NEG  NEG NVD
SSD 12/2017 BOVINE 18-May-17 NEG  NEG NVD
SSD 13/2017 BOVINE 18-May-17 NEG NEG NVD
SOUTH 29- 13- SSD 14/2017 BOVINE 18-May-17 NEG NEG NVD
SUDAN Aug Sep SSD 15/2017 BOVINE 18-May-17 NEG POS FMDV GD
-18 -18 SSD 16/2017 BOVINE 01-Jun-17 NEG NEG NVD
SSD 17/2017 BOVINE 01-Jun-17 NEG NEG NVD
SSD 18/2017 BOVINE 01-Jun-17 NEG NEG NVD
SSD 19/2017 BOVINE 01-Jun-17 NEG  NEG NVD
SSD 20/2017 BOVINE 01-Jun-17 NEG  NEG NVD
SSD 21/2017 BOVINE 01-Jun-17 NEG  NEG NVD
SSD 22/2017 BOVINE 01-Jun-17 NEG  NEG NVD
SSD 23/2017 BOVINE 01-Jun-17  NEG POS FMDV GD
SSD 24/2017 BOVINE 01-Jun-17 NEG POS FMDV GD
SSD 25/2017 BOVINE 01-Jun-17 NEG NEG NVD
SSD 26/2017 BOVINE 01-Jun-17 NEG NEG NVD
SSD 27/2017 BOVINE 01-Jun-17 NEG NEG NVD
SSD 28/2017 BOVINE 01-Jun-17 NEG NEG NVD
SSD 29/2018 BOVINE 01-Jun-17 NEG NEG NVD
SUD 18/2014 CATTLE 24-Dec-14 A POS A
SUD 19/2014 CATTLE 24-Dec-14 NEG  NEG NVD
SUD 20/2014 CATTLE 24-Dec-14 A POS A
20- 06 SUD 21/2014 CATTLE 24-Dec-14 A POS A
SUDAN  Ju-  Aug SUD 22/2014 CATTLE 24-Dec-14 A POS A
18 -18 SUD 1/2015 CATTLE 08-Apr-15 NEG  NEG NVD
SUD 1/2016 CATTLE 25-Dec-16 o POS o)
SUD 2/2016 CATTLE 25-Dec-16 NEG POS FMDV GD
SUD 3/2016 CATTLE 25-Dec-16 NEG POS FMDV GD
SUD 4/2016 CATTLE 25-Dec-16 NEG POS FMDV GD
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Date Results
9 T WRL for FMD < o
() [} o
Country > = Sample Animal Date of D O S 5

] o AL Collection = a S a

O o Identification w = L o

) (&) = —

x x > e
SUD 5/2016 CATTLE 25-Dec-16 NEG  NEG NVD
SUD 1/2017 CATTLE 01-Jan-17 NEG  NEG NVD
SUD 2/2017 CATTLE 04-Jan-17 o POS o)
SUD 3/2017 CATTLE 04-Jan-17 o POS o)
SUD 4/2017 CATTLE 09-Jan-17 o POS o)
SUD 5/2017 CATTLE 07-Feb-17 o POS o)
SUD 6/2017 CATTLE 07-Feb-17 SAT2 POS SAT 2
SUD 7/2017 CATTLE 07-Feb-17 SAT2  POS SAT 2
SUD 8/2017 CATTLE 07-Feb-17  NEG POS FMDV GD
SUD 9/2017 CATTLE 21-Feb-17 SAT2 POS SAT 2

SUD 10/2017 CATTLE 21-Feb-17 NEG POS FMDV GD
SUD 11/2017 CATTLE 21-Feb-17 NEG NEG NVD

SUD 12/2017 CATTLE 21-Feb-17 SAT2 POS SAT 2
SUD 13/2017 CATTLE 21-Feb-17 NEG POS FMDV GD
SUD 14/2017 CATTLE 04-Jun-17 SAT2 POS SAT 2
SUD 15/2017 CATTLE 04-Jun-17 0] POS )
SUD 1/2018 CATTLE 01-Jan-18 NEG NEG NVD
SUD 2/2018 CATTLE 01-Jan-18 NEG NEG NVD
SUD 3/2018 CATTLE 06-Feb-18 A POS A
SUD 4/2018 CATTLE 07-Feb-18 A POS A
SUD 5/2018 CATTLE 12-Feb-18 NEG NEG NVD
SUD 6/2018 CATTLE 20-Mar-18 A POS A
SUD 7/2018 CATTLE 20-Mar-18 A POS A
SUD 8/2018 CATTLE 20-Mar-18 A POS A
SUD 9/2018 CATTLE 22-Mar-18 A POS A
SUD 10/2018 CATTLE 28-Mar-18 A POS A
SUD 11/2018 CATTLE 28-Mar-18 A POS A
SUD 12/2018 CATTLE 28-Mar-18 A POS A
TOTAL 123

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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2.6. Antigenic Characterisation

Antigenic characterisation of FMD field isolates by matching with vaccine strains by
2dmVNT from July to September 2018.

Table 6: Vaccine matching studies for O FMDV by VNT

o ® s §

SR - ° |3 | &
O

AFG/44/2017 @] ME-SA PanAsia-2 0.44 0.36 0.65
AFG/52/2017 @] ME-SA PanAsia-2 0.36 0.31 0.42
ALG/1/2018 @] EA-3 - 0.51 0.37 0.46
ALG/2/2018 @] EA-3 - 0.45 0.34 0.59
BHU/24/2017 @] ME-SA Ind-2001 0.48 0.48 0.55
BHU/2/2018 @] ME-SA Ind-2001 0.29 0.42 0.60
MAY/12/2016 @] SEA Mya-98 0.56 0.35 0.59
MAY/01/2018 @] ME-SA Ind-2001 0.50 0.40 0.40
MAY/05/2018 @] ME-SA Ind-2001 0.60 0.40 0.72
SRL/1/2018 @] ME-SA Ind-2001 0.32 0.35 0.47
SRL/5/2018 @] ME-SA Ind-2001 0.13 0.07 0.32
SUD/3/2017 @] EA-3 - 0.49 0.28 0.45
SUD/15/2017 @] EA-3 -AFRICA 0.25 0.26 0.49
VIT/5/2017 @] SEA Mya-98 0.22 0.10 0.34
VIT/9/2017 @] ME-SA Ind-2001 0.35 0.26 0.63
VIT/21/2017 O | CATHAY - 0.17 0.11 0.2
VIT/1/2018 @] ME-SA PanAsia 0.68 0.44 1.00
ZAM/3/2018 @] EA-2 - 0.40 0.28 0.37
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Table 7: Vaccine matching studies for A FMDV by VNT

(o] =
< & & s 28| §f 8¢
: A g | S| 3| &3
21 F -
AFG/50/2017 A ASIA Iran-05 0.10 0.36 0.20 0.00
BHU/26/2017 A ASIA G-Vil 0.04 0.00 0.17 0.78
BHU/28/2017 A ASIA G-VI 0.05 0.00 0.11 0.79
SUD/9/2018 A | AFRICA G-IV 0.06 0.02 0.17 0.39
SuUD/10/2018 A | AFRICA G-IV 0.20 0.12 0.25 0.26
VIT/6/2017 A ASIA Sea-97 0.52 0.14 0.87 0.14
VIT/19/2017 A ASIA Sea-97 0.06 0.13 0.36 0.23

Table 8: Vaccine matching studies for Asia-1 FMDV by VNT

Q [<5] @ -

c o o — .=

T 2 2 S © £

= 2 = = w8

@ & ° 3 <u
AFG/56/2017 Asia-1 ASIA Sindh-08 0.33

Table 9: Vaccine matching studies for SAT 2 FMDV by VNT

(8] @ O E 2
£ > S = w N
© B o b} N N
? s | & | = < <
0 = -~ % %
SUD/14/2017 SAT2 | VI Alx-12 0.76 0.32
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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 ri. = < 0.3. Suggests that the field isolate is so different from the
vaccine strain that the vaccine is unlikely to protect

Borderline
Any r1 values between 0.28 to 0.32

Not tested against this vaccine
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Annex 2: FMD publications

Recent FMD Publications (July to September 2018) cited by Web of Science (Pirbright
Institute papers and authors are highlighted in BOLD AND GREY)

1.

Ali, W., M. Habib, R.S.A. Khan, M.A. Zia, M. Farooq, S. Sajid, and M. Shah
(2018). Molecular investigation of Foot-and-Mouth Disease virus circulating in
Pakistan during 2014-17. Archives of Virology, 163(7): 1733-1743.

Bagheri, M., H.R. Norouzi, S.M.J. Hossienizadeh, A. Es-haghi, and A.
Ghassempour (2018). Development and modeling of two-dimensional fast
protein liquid chromatography for producing nonstructural protein-free Foot-
and-Mouth Disease virus vaccine. Journal of Chromatography B-Analytical
Technologies in the Biomedical and Life Sciences, 1096: 113-121.
Basagoudanavar, S.H., M. Hosamani, R.P.T. Selvan, B.P. Sreenivasa, A.
Sanyal, and R. Venkataramanan (2018). Host serum microRNA profiling
during the early stage of Foot-and-mouth disease virus infection. Archives of
Virology, 163(8): 2055-2063.

Bertram, M.R., A. Delgado, S.J. Pauszek, G.R. Smoliga, B. Brito, C. Stenfeldt,
E.J. Hartwig, S.D. Jumbo, M. Abdoulmoumini, A.A.O. Marie, R. Salhine, L.L.
Rodriguez, R. Garabed, and J. Arzt (2018). Effect of vaccination on cattle
subclinically infected with Foot-and-Mouth Disease virus in Cameroon.
Preventive Veterinary Medicine, 155: 1-10.

Casey-Bryars, M., R. Reeve, U. Bastola, N.J. Knowles, H. Auty, K.
Bachanek-Bankowska, V.L. Fowler, R. Fyumagwa, R. Kazwala, T. Kibona,
A. King, D.P. King, F. Lankester, A.B. Ludi, A. Lugelo, F.F. Maree, D.
Mshanga, G. Ndhlovu, K. Parekh, D.J. Paton, B. Perry, J. Wadsworth, S.
Parida, D.T. Haydon, T.L. Marsh, S. Cleaveland, and T. Lembo (2018).
Waves of endemic foot-and-mouth disease in eastern Africa suggest
feasibility of proactive vaccination approaches. Nature Ecology & Evolution,
2(9): 1449-1457.

Chung, C.W.J., A. Clavijo, M.A. Bounpheng, S. Uddowla, A. Sayed, B.
Dancho, I.C. Olesen, J. Pacheco, B.J. Kamicker, D.A. Brake, C.L.
Bandaranayaka-Mudiyanselage, S.S. Lee, D.K. Rai, and E. Rieder (2018). An
improved, rapid competitive ELISA using a novel conserved 3B epitope for the
detection of serum antibodies to Foot-and-Mouth Disease virus. Journal of
Veterinary Diagnostic Investigation, 30(5): 699-707.

Feng, L., M\W. Sun, P. Jiang, Z.B. Li, H. Gao, X.X. Zhai, Y. Han, Z.H. Zhang,
and F.S. Gao (2018). Purification, crystallization and preliminary X-ray
crystallographic studies of swine MHC class | complexed with an FMDV CTL
epitope Hu64. Research in Veterinary Science, 119: 205-208.
Geraghty-Dusan, F. and W. Vosloo (2018). Understanding the bigger picture
of foot-and-mouth disease. Australian Veterinary Journal, 96(7): N12-N12.
Gonzalez, A.S., A.L.G. Assmann, C.R.R. Ramos, M.M. Quelopana, M.C.A.
Silva, and V. Thomaz-Soccol (2018). Recombinant mutagenic 3ABC protein
and monoclonal antibody for quality-control testing in Foot-and-Mouth
Disease vaccines. Antiviral Research, 157: 93-101.
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15.
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19.
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Horsington, J., C. Nfon, H. Bittner, P.A. Durr, N. Singanallur, S. Alexandersen,
and W. Vosloo (2018). The protective capacity of high payload FMDV A22
IRQ vaccine in sheep against direct-contact challenge with a heterologous,
contemporary FMDV A strain from South East Asia. Plos One, 13(6): 15.
Huang, H.N., C.Y. Pan, and J.Y. Chen (2018). Grouper (Epinephelus
coioides) antimicrobial peptide epinecidin-1 exhibits antiviral activity against
Foot-and-mouth disease virus in vitro. Peptides, 106: 91-95.

Hunnam, J., K. Duff, M. Wingett, E. Brayley, and G. Williamson (2018). Effect
of carcase decomposition on the inactivation of Foot-and-Mouth Disease virus
under northern Australian conditions. Australian Veterinary Journal, 96(9):
332-340.

llbeigi, K., S. Bokaie, S. Aghasharif, R.J.S. Magalhaes, and M. Rashtibaf
(2018). Risk factors for recurrence of FMD outbreaks in Iran: a case-control
study in a highly endemic area. BMC Veterinary Research, 14: 7.

Jackson, A.E. (2018). Identification of commercial piggeries using aerial
photographs and image analysis . Destruction of Foot-and-Mouth Disease
virus in carcases in the field . Size of the Australian goat industry . P4 and
fertility after Al in extensively managed Bos indicus cattle . Anti-Muellerian
hormone levels not recommended in young bitches . A sarcoma on an
echidna beak. Australian Veterinary Journal, 96(9): 315-316.

Je, S.H., T. Kwon, S.J. Yoo, D.U. Lee, S.W. Seo, J.J. Byun, J.Y. Shin, and
Y.S. Lyoo (2018). Genetic identification and serological evaluation of
commercial inactivated Foot-and-mouth disease virus vaccine in pigs. Clinical
and Experimental Vaccine Research, 7(2): 139-144.

Kerfua, S.D., G. Shirima, L. Kusiluka, C. Ayebazibwe, R. Mwebe, S.
Cleaveland, and D. Haydon (2018). Spatial and temporal distribution of Foot-
and-Mouth Disease in four districts situated along the Uganda-Tanzania
border: Implications for cross-border efforts in disease control. Onderstepoort
Journal of Veterinary Research, 85(1): 8.

Ko, E.Y., S. Jung, H.K. Jeong, J.H. Han, and J.H. Son (2018). Effects of Foot-
and-mouth disease vaccination location and injection device on the incidence
of site lesions in pork. Korean Journal for Food Science of Animal Resources,
38(3): 498-505.

Kotecha, A., E. Perez-Martin, Y. Harvey, F.Q. Zhang, S.L. lica, E.E. Fry, B.
Jackson, F. Maree, K. Scott, C.W. Hecksel, M.M. Harmsen, V. Mioulet, B.
Wood, N. Juleff, D.l. Stuart, B. Charleston, and J. Seago (2018). Chimeric
O1K Foot-and-Mouth Disease virus with SAT2 outer capsid as an FMD
vaccine candidate. Scientific Reports, 8: 12.

Kouato, B.S., E. Thys, V. Renault, E. Abatih, H. Marichatou, S. Issa, and C.
Saegerman (2018). Spatio-temporal patterns of Foot-and-mouth disease
transmission in cattle between 2007 and 2015 and quantitative assessment of
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W.Z. Yuan (2018). Visual and equipment-free reverse transcription
recombinase polymerase amplification method for rapid detection of Foot-
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Annex 3: Vaccine Recommendations

This report provides recommendations of FMDV vaccines to be included in antigen banks.
These outputs are generated with a new tool (called PRAGMATIST) that has been developed
in partnership between WRLFMD® and EuFMD. These analyses accommodate the latest
epidemiological data collected by the OIE FAO FMD Laboratory Network regarding FMDV
lineages that are present in different source regions (see Table below), as well as available in
vitro, in vivo and field data to score the ability of vaccines to protect against these FMDV
lineages.

India and West and
Lineage E\L,xzsstia East Asia Xlﬁlrg; Southern East Africa Cen'tral S(;L#ihczrn Asmo;'ma
Asia Africa
O ME-SA PanAsia-2 35 - - - -
O ME-SA PanAsia - 10 - -
O SEA Mya-98 - 33 - - -
O ME-SA Ind2001 6 20 35 80 -
O EAor OWA 3 - 20 - 45 37 -
O EURO-SA - - - - - 74
O CATHAY - 10.5 - -
A ASIA Sea-97 - 25 -
A ASIA Iran-05 255 - -
A ASIA G-VII 17.5 - - 16 - -
A AFRICA - 35 - 24 25 -
A EURO-SA - - - - - - 26
Asia-1 12.5 1.5 - 4 - - - -
SAT1 - - - - 10 10 27
SAT 2 0.5 - 10 - 20 28 57
SAT 3 - - - - 1 16
C - - - - -
Vaccine Antigen Prioritisation: Europe
June 2018
DEFINING RISK SELECTING VACCINES

Regional risks: Risk Profile:

Vaccine Coverage:

I ©-TUR/5/2009 [HIGH]
N 0-3039 [HIGH]

| 0O1-Manisa [HIGH]
. | O1-Campos [HIGH]
I~ 3 0-BFS/1860 [LOW]

| . 0-SKR/7/2010 [LOW]
I - O-TAW/98 [¥ LOW]
A-TUR/2006 [HIGH] I
A22 Iraq [HIGH]
A-lran-05 [HIGH] I
A-Malaysia 97 [A HIGH] | ]
A-Eritrea [MEDIUM] I
A-SAU 95 [LOW] I
A24 Cruzeiro [LOW)] |
Asia1-Shamir [HIGH] Il
SAT 1 Rho/78 [MEDIUM]
SAT 2 Eritrea 3218 [HIGH] O
SAT2-ZIM [MEDIUM]

Insufficient Data:  C1 Oberbayern [LOW],
SAT2 SAU [HIGH];

SAT37IM 2/83 [LO
= eofmd Low

NB: Analyses uses bestavailabledata, however there are gaps in surveillance and vaccine coverage data www.pirbright.ac.uk

The table defines the relative distribution of FMDV lineages in each of the eight source regions,
while the figure highlights the importance of these source regions for Europe (using data
collected at the EU-RL Workshop); please contact WRLFMD EuFMD for assistance to tailor
these outputs to other geographical regions. NB: Vaccine-coverage data presented is based
on available data and may under-represent the true performance of individual vaccines.
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Annex 4: Other WRLFMD Activities

Proficiency test scheme organised by WRLFMD:

Exercise XXX: sample panels are being dispatched to participating laboratories (including
“live” and inactivated samples for virology assays, and validated sera for FMDV-specific
antibody tests). Please contact WRLFMD if you would like more information about this
exercise.

Training courses:

May 2019: Places are still available on our two-week residential training course on FMD
diagnostic methods. Application deadline 14" December 2018 (for further details see:
https://www.pirbright.ac.uk/training-courses/diagnosis-foot-and-mouth-disease)

February 2019: E-learning training:

of appropriate, quality diagnostic samples
u u * Select appropriate diagnostic tests to detect FMD virus and FMD
virus-specific antibodies, and interpret the results of these tests
o Describe the principles of accurate virus detection test methods and

assays used for serology

e Outline techniques for further characterization of FMD virus including
genomic sequencing and vaccine matching tests

| |}
e Explain the importance and basic principles of laboratory Quality
Assurance
¢ Explain the key principles of biosecurity and biosafety measures

The course covers the full range of activities carried out by FMD laboratories
from supervising collection of diagnostic samples through to advanced laboratory
testing procedures, biosafety and quality assurance.

Participants will learn to
¢ Interact with field staff and guide them in collection and submission

to be carried out in an FMD laboratory

The course provides a unique opportunity
to interact with your colleagues in FMD laboratories around the world

This course is aimed at those working in national or regional
foot-and-mouth disease laboratories and involved in carrying out
or managing laboratory testing activities.

To apply, send an email to: eufmd-training@fao.org

Dates and more information on the e-learning courses are available at
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