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1. Summary of samples tested and reported
FMD outbreaks

1.1. Asia

Bhutan

A batch of 14 samples was received to WRLFMD on 13™ December 2016; all were
collected between August 2015 and June 2016. FMD type O virus was isolated from
a single sample, while FMDV genome was detected in a further 12 samples and one
was NVD. Applying VP1 RT-PCRs to the FMDV-GD samples revealed a further five
type O sequences. All were genotyped as O/ME-SA/Ind-2001d (see below).

Israel

An outbreak of FMD type O was reported in cattle at Nir Yizhaq, Beer-Sheva, Hadarom
on 4" February 2017. Viruses were sequenced at the Kimron Veterinary Institute (KVI)
in Israel and at the WRLFMD. Genotyping revealed the virus to belong to the EAST
AFRICA 3 (EA-3) topotype (see below).

Jordan

FMD type O has been reported in sheep at Jiza, Amman (21t February 2017), goats
at Der Alla, Al Balga (2" March 2017), cattle at Hwarah, Irbid (9" March 2017) and
cattle at Kraymah, Jordan Valley, Al Balga (14" March 2017). VP1 sequencing
(performed at the Jordan University of Science and Technology) has determined the
genotype of these viruses as O/ME-SA/Ind-2001d.

Mongolia

Three outbreaks of FMD type O were reported Ulziitin Shand, 4 bag, Erdenetsagaan
soum, Sukhbaatar (cattle, sheep and goats, 24" January 2017), Utugtiin khondii, 8
bag, Asgat soum, Sukhbaatar (cattle, sheep and goats, 29" January 2017) and
Engeriin ferm, 3 bag, Matad soum, Dornod (cattle, 29" January 2017). No genotyping
has yet been reported.
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Nepal

Twenty-four samples were received to WRLFMD on 71" March 2017. FMD type O
viruses were isolated from 19 samples collected between November 2016 and
January 2017. Genotyping revealed all to belong to the O/ME-SA/Ind-2001d lineage
(see below). FMDV genome was detected in the other six samples and investigations
are continuing to identify the serotype involved.

Palestinian Autonomous Territories

Two outbreaks of FMD type O were reported in cattle at Rafah (2"¢ February 2017)
and Jabalia (5" February 2017) in the Gaza Strip. Viruses were sequenced at the KVI
(Israel) and at the WRLFMD. Genotyping revealed the virus to belong to the O/EA-3
topotype (see below).

People’s Republic of China

FMD type O has been reported in cattle at Pishan, Hetian, Xinjiang (51" Jamuary 2017)
and Kashgar Prefecture, Marabishi, Xinjiang (7" February 2017). VP1 sequences
were determined at the Lanzhou Veterinary Research Institute (Gansu, P.R. China)
and genotyping has shown the virus to belong to the ME-SA topotype, Ind-2001d
lineage (see below).

A further outbreak of FMD type O was reported in cattle at Shigatse, Rinbung, Tibet
(25" January 2017); no genotyping has been reported.

Russian Federation

Two FMD type O VP1 sequences were received from FGBI-ARRIAH on 13/02/2017.
They were obtained from viruses from cattle in Pad' Shirokaya, Priargunskiy raion (28
November 2016) and Kailastuy, Krasnokamenskiy (14" December 2016), both in the
Zabajkalskiy kray. Genotyping showed both to belong to the O/ME-SA/Ind-2001d
lineage.

Saudi Arabia

Twenty-five samples were received to WRLFMD on 28" February 2017; all had been
collected between October and December 2016. FMD type A viruses were isolated
from seven samples and FMD type O virus from one. Genotyping revealed A/ASIA/G-
VIl and O/ME-SA/PanAsia-2ANT-10 (see below). FMDV genome was detected in an
addition two samples, while the remaining 15 were NVD.
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South Korea

On the 5" February 2017 and 6™ February 2017, two outbreaks of FMD O were
reported in cattle. The first was in province of Chungcheongbuk-do and the second in
the province of Jeollabuk-do. Subsequently, over the next five days, a further six
outbreaks were reported in Chungcheongbuk-do. VP1 sequencing was performed at
the Animal and Plant Quarantine Agency (QIA) and at the WRLFMD. Genotyping
identified the viruses as O/ME-SA/Ind-2001d (see below).

On the 8" February 2017, an outbreak of FMD type A was reported in cattle in a third
province, Gyeonggi-do. VP1 sequencing was performed at the QIA and at the
WRLFMD. Genotyping identified the viruses as A/ASIA/Sea-97 (see below).

Vietnam

A batch of 35 samples was received on 20" December 2016; they were collected
between June 2015 and November 2016. The typing and sequencing results are
pending. FMD type O viruses were isolated from 21 samples and FMD type A viruses
from eight samples. Genotyping revealed O/ME-SA/Ind-2001d (9), O/SEA/Mya-98
(11), O/CATHAY (1) and A/ASIA/Sea-97 (8) (see below). FMDV genome was detected
in a further five samples and one was NVD.

1.2. Africa

Algeria

An outbreak, reported to be FMD type A, was detected in cattle on 24" March 2017 at
Ouled Souid, Zemmoura, Relizane. Genotyping is awaited.

South Africa

An outbreak of FMD type SAT 2 was reported in cattle on 1%t 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.

Zimbabwe

Five outbreaks of FMD type SAT 2 were reported in cattle between 9" January 2017
and 6" March 2017. They occurred in Matabeleland North and Midlands provinces
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and are a continuation of outbreaks which have occurred since June 2015. No
genotyping has been reported.

1.3. South America

No new outbreaks of FMD were reported in the region.

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/2016.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 January to March 2017 is shown in Annex 1 (Summary of
Submissions). A record of all samples received by WRLFMD (January to March 2017)
is shown in Annex 1 (Clinical Samples).

STOP PRESS....

FMD positive samples from the recent cases in Algeria (described above) have now
been genetically characterised as belonging to the A/AFRICA/G-IV genotype by the
OIE Reference Laboratory for FMD at IZSLER, Brescia, Italy. Other recent field
outbreaks due to this viral lineage have been recognized in Nigeria, Cameroon and
Egypt, and the sequence analysis indicates a West African origin for the Algerian
outbreaks. Initial reports suggesting the involvement of SAT 1 have not been
confirmed.
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Table 1. Status of sequencing of samples or sequences received by the WRLFMD
from Janaury to March 2017 (* indicates samples carried over from the last

guarter)
WRLFMDBaichNo, D% Carty  Seoype 09 No.d - Sequencing
received samples  sequences status

WRLFMD/2016/00036*  13/12/2016 Bhutan @) 6 6 Completed
WRLFMD/2016/00037* 20/12/2016 Vietham @) 21 21 Completed

A 8 8 Completed
WRLFMD/2017/00001 13/02/2017  South Korea @) 2 2 Completed

A 1 1 Completed
WRLFMD/2017/00002 28/02/2017  Saudi Arabia 0] 1 1 Completed

A 7 7 Completed
WRLFMD/2017/00003 07/03/2017 Nepal 0] 19 19 Completed
WRLFMD/2017/00004 15032017 Israel 0] 8 8 Completed
WRLFMD/2017/00005 15032017 Palestinian AT @] 8 8 Completed

Total 81 81

*, received during the 4™ quarter of 2016
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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

Bhutan
Batch:

13/12/2016

FMDV-GD: 7
NVD: 1

WRLFMD/2016/00036
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Israel

Batch:
WRLFMD/2017/00004

Date received:
15/03/2017

No. of samples: 8
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Nepal

Batch:
WRLFMD/2017/00003

Date received:
07/03/2017
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People’s Republic of
China

Batch:
WRLMEG/2017/00024

Date received: 15/03/2017
No. of sequences: 2
O (ME-SA/Ind-2001d): 2
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Russian Federation

Batch:
WRLMEG/2017/00013

Date received:
13/02/2017

No. of sequences: 2
O (ME-SA/Ind-2001d): 2
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Batch:
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Saudi Arabia continued
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RN/8/2016
TUR/203/2015.827*
IRN/1/2016
TRN/20/2016
IRN/23/2016
IRN/11/2016

TUR/1193/2016.731%
5 [CTUR/1218/2016.769*
TUR/1225/2016.769%
TUR/1008/2016.500%
TUR/1210/2016.750%
TUR/1227/2016.750%
/GA/Sa-197/2013%
IND/256/2012 (582) *
TIND/124/2008*
ND/124/08%
IND/128/2008%
ND/128/08%
IND/407/2007*

IND/360/07*
ND/360/2007*

ND/17/2009%
IND/13/2009*
IND/11/2009%
10 _kND/17/2009%
ND/9/2009%
BHU/4/2003
HU/35/2003
a HU/7/2003
HU/6/2003
2] HU/41/2002
HU/8/2003
9BHU/27/2003
HU/42/2003
IND/40/2000%*

L SAv/16/95

IRN/1/96

IRQ/24/64

IRN/22/99

IRN/2/87

IRN/9/2011

FG/10/2010
Bangkok/TAI/60*

Cruzeiro/BRA/55%

UKG/119/32

KEN/3/64

0.08 70.12

|
& TUR/1/2008 i

G-Vl

Iran-96
22
Iran-99
Iran-87
Iran-05
Al5

A24
Al2

G-l

ASIA

EURO-SA

:AFNCA
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South Korea (Republic of
Korea)

Batch:
WRLFMD/2017/00001

Date received: 13/02/2017
No. of samples: 3

O (ME-SA/Ind-2001d): 2
A (ASIA/Sea-97): 1

I'AT-269-2-2016*
.VIT/20/2016
'SKR,

abaikalskiy/2/RUS/2016*
pabaikalskiy/1/RUS/2016*
Zabaikalskiy/4/RUS/2016*
g BHU/2/2016
BAN/NL/Lo-245/2015%
AN/GKa-236 (pig) /2015*%

NEP/12/2015

EP/11/2015

97 NEP/10/2015
EP/9/2015

NEP/4/2016

e $AU/3/2016

29[ 1SAU/2/2016
AU/7/2016

EP/17/2016

EP/9/2016
EP/18/2015

|_saN/LK/sa-248/2015%

NEP/12/2016

—hEP/13/2016 d
Ind-2001

ospHU/8/2016
HU/9/2016
HU/10/2016
EEm:z/an{/zms ME-SA

EP/10/2016
EP/19/2015
EP/6/2016

EP/14/2016
EP/17/2015
EP/28/2015

EP/5/2016

AE/3/2016

100 AE/2/2016

AE/4/2016

97 _pAE/5/2016
UAE/1/2016

SAU/1/2016
SAU/22/2015
SAU/18/2015

S1pAU/19/2015

SAU/10/2016
——TNNal211/IND/2011%
IND/193/2012%
EP/21/2012
o6 NEP/4/2012
EP/6/2012
HU/12/2012
IND/141/2012%

« IND/129/2010%

8 ND/149/2010%

BHU/3/2009

10 IND/32/2012%
IND/182/2010%
IEP/3/2009
2 IND/86/2010*
UAE/4/2008

UW/3/97
UKG/35/2001

80 IRN/88/2009
% TRN/18/2010
» TUR/257/2008%
TRN/8/2005
TRN/31/2009

TAI/189/87*

_172 OMN/7/2001

Jranasia

TER-08 [PanAsia-2

ol L
o3
3z
[l
35
1

Isea
ISA/1/62 Jisar

0.00 0.04 0.08

South Korea continued on next page
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South Korea continued

100

0G/3/2013
0G/1/2013
0G/2/2013
% 0G/4/2013
0G/5/2013
0G/2013*
KAZ/2/2013*

PESKR, 0 b
170208YC/SKR/2017%]

IT/16/2016

IT/14/2016

Mya/3/2015
MYA/2/2015

MYA/4/2015
|_viT/16/2015

1qFAI/17/2016
10 [AI/9/2016

'AI/3/2016

KAZ/1/2013%

[_HY/CcHA/2013%
|.Zabaikalsky/RUS/2013*
|-GDMM-CHA-2013-S*

MOG/11/2013
M;OG/13/2013

= abaikalsky/6/RUS/2013*
ur/4/RUS/2013*
ur/2/RUS/2013*%

L P obaikalsky/5/RUS/2013+

0G/12/2013
Zabaikalsky/1/RUS/2014%*

VIT/12/2015
IT/13/2015
VIT/1/2016
ur/RUS/2013%*
ur/3/RUS/2013%
0G/11/2016*
0G/14/2016*
0G/15/2016*
VIT/26/2012
VIT/25/2012
TAI/15/2012
Zabaikalsky/2/RUS/2014*

100

TAI/5/2015

X _fTA1/20/2016
TAI/19/2016

__TAI/10/2011
MAY/2

2 Tar/8/2016

MAY/4/2011

LAO/1/2015
TAI/21/2015
TAI/21/2014
AI/12/2015

AI/17/2014
AI/24/2015
TAI/13/2015

TAI/10/2016
TAI/12/2016

AI/6/2016
TAI/22/2016

TAI/6/2011
TAI/11/2011

/2011
TAI/8/2011

TAI/9/2012
TAI/7/2012

TAI/24/2011

TAI/7/2003
TAI/2/97
TAI/118/87*

IRN/1/96

IND/40/2000%

- SAU/16/95

IRN/2/87

IRQ/24/64

Bangkok/TAI/60*

UKG/119/32

100 [

Cruzeiro/BRA/55%

KEN/3/64

TAI/16/2011

70.12

Sea-97

Jrhai-s7
Jiran-96

G-Vl

Iran-87
A22
A15
Al2
A24
G-Il

ASIA

EURO-SA
AFRICA
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VIT 2/2016

Vietnam VIT 13/2016

Batch:
WRLFMD/2016/00037

Date received: 20/12/2016
No. of samples: 35

O (ME-SA/Ind-2001d): 9
O (SEA/Mya-98): 11

O (CATHAY): 1

A (ASIA/Sea-97): 8
FMDV-GD: 5

NVD: 1

YA 0
TAI/27/2015
TAI/5/2016
| TAI/29/2015
Hrar/26/2015

100

Mya-98
SEA
74
CAM/3/98 Jcam-94
016R3*
fra1-269-2-2016*
Zabaikalskiy/2/RUS/2016*
abaikalskiy/1/RUS/2016%
/GKa-236 (pig) /2015%
Lo-245/2015%
IT
0
VIT/18/2015)
[v1T/5/2015
lvn‘/ﬁ/zols "
[{bsL20/4/2015
5 | lao/2/2015 Ind-2001
IT, 0
EaVIT/15/201
akLak/VIT/15-16451 A*
NinhThuan/VIT/15-19350%
akLak/VIT/15-16451 B* ME-SA
DakNong/VIT/15-17867*
akNong/VIT/15-17867 BHK2*
I
a
82 P/1/2015 -EAT-ls
Joom-15
oBAL-09
oPUN-10
4FAR-09 |PanAsia-2
JANT-10
SAN-09
TER-08 |
JPanAsia
IND/R2/75%
IND/53/79
TAN/2/2004 qea2
Tho/VIT/15-20501%
SCGH/CHA/2016*
HN/CHA/HK212/2013*
GD/CHA/JH12/2013%
KN/24/2010
10 pikN/25/2010 CATHAY
Yunlin/TAW/97*
PHI/7/96
HKN/6/83
ISA/1/62 Tisa-1

Vietnam continued on next page
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Vietham continued on next page

10 IT/9/2015
ImvIT/10/2015]
TAI/16/2014
'AI/15/2014
TAI/3/2014
TAI/9/2014
TAI/20/2013
TAI/17/2013
Y/21/2013
Y/17/2013
gVIT/15/2014
IT/14/2014
l_VIT/56/2013
|_vIT/1/2014
VIT/2/2015
100, 8 VIT/8/2014
o6VIT/19/2014
[-4v1T/20/2014
VIT/42/2013
TAI/16/2013
TAI/12/2013
'AI/15/2013
'AI/14/2013
'AI/5/2014
'AI/4/2014
VIT/53/2013
VIT/2/2014
VIT/59/2013
VIT/6/2014
IT/7/2014
IT/1/2015
VIT/54/2013
1T/35/2013
IT/3/2014
IT/3/2015
TAI/14/2014
Y 0

7

100

Mya/3/2015
Mya/4/2015
Z-BY/CHA/2013*
7}Gz-GY/CHA/2013*
Z-YA/CHA/2013*
GZ-XF/CHA/2013*
Z-WD/CHA/2013*
Z-ZB/CHA/2013*
Z-HX/CHA/2013*
Z-JC/CHA/2013%*
Amur/4/RUS/2013%
Hamur/2/RUS/2013*
TAI/6/2016
'AI/11/2016
'AI/15/2016
'AI/13/2016
'AI/16/2016
L2 'AI/23/2016
| TAT/21/2015
[ TAT/3/2015
[ TAI/21/2014
rAT/12/2015
L. TAT/13/2015
. TAT/23/2015
[TA1/24/2015
| 1.A0/1/2015
IrAT/17/2014
|_KAZ/2/2013%

100

TAI/7/2003
TAI/2/97
TAI/118/87*

100

TUR/3/2010
[ TUR/1/2008

2 o IRN/1/2005
TUR/33/2008

IRN/125/2010

IRN/1/2011

IRN/2/87

IRN/1/96

76 [

SAU/16/95

IRQ/24/64

Bangkok/TAI/60*

EGY/1/72

KEN/3/64

UGA/13/66

Cruzeiro/BRA/55%

0.04

70.12

]

KSS-09
ARD-07

EZM-07
SIS-10

FAR-09
FAR-11

Sea-97

Jthai-87

lran-05

Iran-87
Iran-96
G-Vli
A22

ASIA

AFRICA

"|EURO-S4
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3. Vaccine matching

During this reporting period vaccine matching has been undertaken for 14 FMD virus
field strains (serotype O (n=9) and serotype A (n=5).

For individual data see Annex 1, section 4.3 (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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4. Annex 1

4.1. Summary of Submissions

Table 2: Summary of samples collected and received to WRLFMD (January to March 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 e .. .
(o2 ]
0] A C 1 > 3 1 28 Positive Negative
Israel 8 8 - - - - - - - 8 -
Korea, Republic of 3 2 1 - - - - - - 3 -
Nepal 24 19 - - - - - - 5 24 -
Pale_stlr_nan Autonomous 10 8 i i i i i i > 8 >
Territories
Saudi Arabia 25 1 7 - - - - - 17 8 17
TOTAL 70 38 - - - - 0 24 51 19
Sample results pending from previous report:
Bhutan 14 1 - - - - - 13 13 1
Vietnam 35 21 8 - - - - - 6 34 1
TOTAL 49 22 8 - - - - - 19 47

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

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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4.2. Clinical Samples

Table 3: Clinical sample diagnostics made by the WRLFMD® January to March 2017

WRL for FMD _ Date of Results .
Country i eﬁﬁ?:g;tel on Animal Collection  VIELISA RT-PCR r';'r:‘;‘r't
Israel ISR 1/2017 CATTLE 06-Feb-17 o) POS o}
ISR 2/2017 CATTLE 06-Feb-17 o) POS o}
ISR 3/2017 CATTLE 06-Feb-17 o) POS o}
ISR 4/2017 CATTLE 06-Feb-17 o) POS o}
ISR 5/2017 CATTLE 09-Feb-17 o) POS o}
ISR 6/2017 CATTLE 09-Feb-17 o) POS o}
ISR 7/2017 CATTLE 09-Feb-17 o) POS o}
ISR 8/2017 CATTLE 09-Feb-17 o) POS o}
Republic of SKR 1/2017 CATTLE 05-Feb-17 o} POS o}
Korea SKR 2/2017 CATTLE 05-Feb-17 o) POS o)
SKR 3/2017 CATTLE 08-Feb-17 A POS A
Nepal NEP 19/2016 CATTLE 15-Nov-16 NEG POS FMDV GD
NEP 20/2016 CATTLE 15-Nov-16 o) POS o}
NEP 21/2016 CATTLE 15-Nov-16 NEG POS FMDV GD
NEP 22/2016 CATTLE 15-Nov-16 o) POS o}
NEP 23/2016 CATTLE 15-Nov-16 o) POS o}
NEP 24/2016 CATTLE 15-Nov-16 o) POS o}
NEP 25/2016 CATTLE 15-Nov-16 o) POS o}
NEP 26/2016 CATTLE 17-Nov-16 NEG POS FMDV GD
NEP 27/2016 CATTLE 17-Nov-16 o) POS o}
NEP 28/2016 CATTLE 18-Nov-16 o) POS o}
NEP 29/2016 CATTLE 18-Nov-16 o) POS o}
NEP 30/2016 CATTLE 18-Nov-16 o) POS o}
NEP 31/2016 CATTLE 18-Nov-16 o) POS o}
NEP 32/2016 CATTLE 18-Nov-16 o) POS o}
NEP 33/2016 CATTLE 18-Nov-16 o) POS o}
NEP 34/2016 CATTLE 18-Nov-16 o) POS o}
NEP 35/3016 CATTLE 18-Nov-16 o) POS o}
NEP 36/3016 CATTLE 18-Nov-16 o) POS o}
NEP 37/3016 CATTLE 07-Dec-16 o) POS o}
NEP 38/3016 CATTLE 07-Dec-16 NEG POS FMDV GD
NEP 39/3016 CATTLE 07-Dec-16 o) POS o}
NEP 40/2016 CATTLE 07-Dec-16 NEG POS FMDV GD
NEP 1/2017 CATTLE 20-Jan-17 o) POS o}
NEP 2/2017 CATTLE 20-Jan-17 o) POS o}
Palestinian PAT 1/2017 CATTLE 08-Feb-17 0 POS o]
A%‘;?I?O”r‘lggs PAT 2/2017 CATTLE 08-Feb-17 o} POS o}
PAT 3/2017 CATTLE 08-Feb-17 NEG NEG NVD
PAT 4/2017 CATTLE 08-Feb-17 o) POS o}

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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PAT 5/2017 CATTLE 08-Feb-17 O POS 0]
PAT 6/2017 CATTLE 10-Feb-17 O POS 0]
PAT 7/2017 CATTLE 12-Feb-17 O POS 0]
PAT 8/2017 CATTLE 12-Feb-17 NEG NEG NVD
PAT 9/2017 CATTLE 12-Feb-17 O POS 0]
PAT 10/2017 CATTLE 12-Feb-17 O POS 0]
Saudi Arabia SAU 21/2016 CATTLE 19-Oct-16 A POS A
SAU 22/2016 CATTLE 19-Oct-16 A POS A
SAU 23/2016 CATTLE 19-Oct-16 NEG NEG NVD
SAU 24/2016 CATTLE 19-Oct-16 A NEG A
SAU 25/2016 SHEEP 19-Oct-16 NEG NEG NVD
SAU 26/2016 SHEEP 07-Nov-16 NEG NEG NVD
SAU 27/2016 SHEEP 07-Nov-16 O NEG (@)
SAU 28/2016 SHEEP 07-Nov-16 NEG NEG NVD
SAU 29/2016 SHEEP 07-Nov-16 NEG POS FMDV GD
SAU 30/2016 GOAT 07-Nov-16 NEG NEG NVD
SAU 31/2016 GOAT 07-Nov-16 NEG NEG NVD
SAU 32/2016 GOAT 07-Nov-16 NEG NEG NVD
SAU 33/2016 SHEEP 07-Nov-16 NEG NEG NVD
SAU 34/2016 SHEEP 07-Nov-16 NEG NEG NVD
SAU 35/2016 SHEEP 07-Nov-16 NEG NEG NVD
SAU 36/2016 SHEEP 29-Dec-16 NEG NEG NVD
SAU 37/2016 CATTLE 29-Dec-16 A POS A
SAU 38/2016 SHEEP 29-Dec-16 NEG NEG NVD
SAU 39/2016 SHEEP 29-Dec-16 NEG NEG NVD
SAU 40/2016 CATTLE 29-Dec-16 A POS A
SAU 41/2016 CATTLE 29-Dec-16 A POS A
SAU 42/2016 CATTLE 29-Dec-16 A POS A
SAU 43/2016 SHEEP 29-Dec-16 NEG NEG NVD
SAU 44/2016 SHEEP 29-Dec-16 NEG NEG NVD
SAU 45/2016 CATTLE 29-Dec-16 NEG POS FMDV GD

CARRIED OVER FROM PREVIOUS QUARTERLY REPORT:

WRL for FMD Results
Country Sample Animal Date (.)f Final
Identification Collection  VIELISA  RT-PCR report
Bhutan BHU 1/2015 CATTLE 14-Aug-15 NEG POS FMDV GD
BHU 2/2015 CATTLE 15-Aug-15 NEG POS FMDV GD
BHU 3/2015 CATTLE 22-Nov-15 NEG POS FMDV GD
BHU 4/2015 CATTLE 26-Dec-15 NEG POS FMDV GD
BHU 1/2016 CATTLE 15-Feb-16 NEG POS FMDV GD
BHU 2/2016 CATTLE 15-Feb-16 NEG POS FMDV GD
BHU 3/2016 CATTLE 15-Feb-16 NEG POS FMDV GD
BHU 4/2016 CATTLE 17-Feb-16 NEG POS FMDV GD

The content of this report is the property of WRLFMD®, The Pirbright Institute.
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BHU 5/2016 CATTLE 08-Mar-16 NEG POS FMDV GD
BHU 6/2016 CATTLE 24-Mar-16 NEG POS FMDV GD
BHU 7/2016 CATTLE 04-Jun-16 NEG NEG NVD
BHU 8/2016 CATTLE 04-Jun-16 NEG POS FMDV GD
BUH 9/2016 CATTLE 04-Jun-16 O POS (0]
BHU 10/2016 CATTLE 04-Jun-16 NEG POS FMDV GD
Vietnam VIT 5/2015 CATTLE 02-Jun-15 O POS 0]
VIT 6/2015 CATTLE 02-Jun-15 O POS 0]
VIT 7/2015 PIG 06-Jun-15 O POS 0]
VIT 8/2015 CATTLE 10-Jul-15 O POS 0]
VIT 9/2015 BUFFALO 14-Sep-15 A POS A
VIT 10/2015 CATTLE 14-Sep-15 A POS A
VIT 11/2015 PIG 16-Oct-15 O POS 0]
VIT 12/2015 CATTLE 28-Oct-15 A POS A
VIT 13/2015 CATTLE 28-Oct-15 A POS A
VIT 14/2015 BUFFALO 30-Oct-15 O POS 0]
VIT 15/2015 BUFFALO 10-Nov-15 O POS 0]
VIT 16/2015 CATTLE 24-Nov-15 A POS A
VIT 17/2015 PIG 01-Dec-15 @) POS 0]
VIT 18/2015 CATTLE 02-Dec-15 @) POS 0]
VIT 1/2016 BUFFALO 28-Jan-16 A POS A
VIT 2/2016 BUFFALO 16-Feb-16 NEG POS FMDV GD
VIT 3/2016 CATTLE 29-Feb-16 O POS 0]
VIT 4/2016 PIG 11-Mar-16 @) POS 0]
VIT 5/2016 CATTLE 11-Mar-16 @) POS 0]
VIT 6/2016 BUFFALO 18-Mar-16 NEG POS FMDV GD
VIT 7/2016 CATTLE 24-Mar-16 O POS 0]
VIT 8/2016 PIG 28-Mar-16 O POS 0]
VIT 9/2016 CATTLE 06-Apr-16 O POS 0]
VIT 10/2016 CATTLE 12-Apr-16 o POS 0]
VIT 11/2016 PIG 26-Apr-16 o POS 0]
VIT 12/2016 PIG 05-May-16 o POS 0]
VIT 13/2016 CATTLE 15-May-16 NEG POS FMDV GD
VIT 14/2016 CATTLE 12-Jun-16 A POS A
VIT 15/2016 BUFFALO 03-Aug-16 O POS 0]
VIT 16/2016 PIG 09-Aug-16 A POS A
VIT 17/2016 CATTLE 25-Aug-16 o POS 0]
VIT 18/2016 CATTLE 27-Aug-16 NEG POS FMDV GD
VIT 19/2016 CATTLE 21-Sep-16 NEG POS FMDV GD
VIT 20/2016 CATTLE 23-Sep-16 O POS 0]
VIT 21/2016 CATTLE 01-Nov-16 NEG NEG NVD

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

The content of this report is the property of WRLFMD®, The Pirbright Institute.
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4.3. Antigenic Characterisation

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

Table 4: Vaccine matching studies for O FMDV by VNT

3 o0 <
4 g o - 2 & 2 2
5 z| 2 : |2 |8 |§ |@ |8 |8 |E
=] ° <% 2 iy s = - E £
L2 Q [9) n (@) (@) - o o o o
(2] [t o - o (S
3 o (@]
SKR/1/2017 0] ME-SA | Ind-2001d M M M M N N M
SKR/2/2017 0] ME-SA | Ind-2001d M M M M N N M
VIT/8/2015 0] ME-SA | Ind-2001d M M M
VIT/8/2016 0] CATHAY - N N N
VIT/17/2016 0] ME-SA Mya-98 N N N
VIT/20/2016 0] ME-SA | Ind-2001d M M M
BHU/9/2016 0] ME-SA | Ind-2001d M M M
TAI/26/2016 0] SEA Mya-98 M N B
TAI/37/2016 0] SEA Mya-98 M N M

** The vaccinal bovine sera used for O Campos is from individual animals (animal O-Campos 03 and animal O-
Campos-04

Table 5: Vaccine matching studies for A FMDV by VNT

S e ~

n i
c 8| & c 3 S g g 2
I g 3 g 2 S < 2 <

- = o ] o o o Q
a o ) 7 < =) N < p=
208 = | 2% 3| %

< <
SKR/3/2017 A ASIA Sea-97 M N M N N
VIT/1/2016 A ASIA Sea-97 M N M N
VIT/10/2015 A ASIA Sea-97 N N M M M
TAI/20/2016 A ASIA Sea-97 N N N N
TAI/23/2016 A ASIA Sea-97 M N M N

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

5 Borderline
Any r1 values between 0.28 to 0.32
NT Not tested against this vaccine

The content of this report is the property of WRLFMD®, The Pirbright Institute.
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5. Annex 2

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



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

»

Diaz-Toledano, R., G. Lozano, and E. Martinez-Salas (2017). In-cell SHAPE
uncovers dynamic interactions between the untranslated regions of the Foot-
and-mouth disease virus RNA. Nucleic Acids Research, 45(3): 1416-1432.
Du, P., S. Sun, J. Dong, X. Zhi, Y. Chang, Z. Teng, H. Guo, and Z. Liu (2016).
Purification of Foot-and-mouth disease virus by heparin as ligand for certain
strains. Journal of Chromatography. B, Analytical technologies in the
biomedical and life sciences, 1049-1050: 16-23.

Du, P., S. Sun, J. Dong, X. Zhi, Y. Chang, Z. Teng, H. Guo, and Z. Liu (2017).
Purification of Foot-and-Mouth Disease virus by heparin as ligand for certain
strains. Journal of Chromatography. B, Analytical Technologies in the
Biomedical and Life Sciences, 1049-1050: 16-23.

Ehizibolo, D.O., A. Haegeman, A.R. De Vleeschauwer, J.U. Umoh, H.M.
Kazeem, E.C. Okolocha, S. Van Borm, and K. De Clercq (2017). Detection
and Molecular Characterization of Foot-and-Mouth Disease Viruses from
Outbreaks in Some States of Northern Nigeria 2013-2015. Transboundary
and Emerging Diseases.

Ehizibolo, D.O., A. Haegeman, A.R. De Vleeschauwer, J.U. Umoh, H.M.
Kazeem, E.C. Okolocha, S. Van Borm, and K. De Clercq (2017). Foot-and-
mouth disease virus serotype SAT1 in cattle, Nigeria. Transboundary and
Emerging Diseases.

Ehtisham-ul-Haq, K., H. Manzoor, J. Aatka, U. Amman, H.F. Ahmad, F.M.
Khan, M. Shumaila, A. Muhammad, and A. Muhammad (2016). Efficacy of
country specific vaccine for the control of Foot-and-mouth Disease in cattle
population of Cholistan Desert, Pakistan. Pakistan Journal of Life and Social
Sciences, 14(2): 129-134.

Eldaghayes, I., A. Dayhum, A. Kammon, M. Sharif, G. Ferrari, C. Bartels, K.
Sumption, D.P. King, S. Grazioli, and E. Brocchi (2017). Exploiting serological
data to understand the epidemiology of Foot-and-mouth disease virus
serotypes circulating in Libya. Open Veterinary Journal, 7(1): 1-11.

Fan, Q., Z. Xie, Z. Xie, X. Deng, L. Xie, L. Huang, S. Luo, J. Huang, Y. Zhang,
T. Zeng, S. Wang, J. Liu, and Y. Pang (2017). Development of a GeXP-
multiplex PCR assay for the simultaneous detection and differentiation of six
cattle viruses. PloS One, 12(2): e0171287-e0171287.

Fan, X., S. Han, D. Yan, Y. Gao, Y. Wei, X. Liu, Y. Liao, H. Guo, and S. Sun
(2017). Foot-and-mouth disease virus infection suppresses autophagy and
NF-kB antiviral responses via degradation of ATG5-ATG12 by 3Cpro. Cell
Death and Disease, 8(1): e2561-e2561.

Fernandez-Sainz, I., G.N. Medina, E. Ramirez-Medina, M.J. Koster, M.J.
Grubman, and T. de Los Santos (2017). Adenovirus-vectored Foot-and-mouth
disease vaccine confers early and full protection against FMDV O1 Manisa in
swine. Virology, 502: 123-132.

Fu, Y., P. Li, Y. Cao, N. Wang, P. Sun, Q. Shi, X. Ji, H. Bao, D. Li, Y. Chen, X.
Bai, X. Ma, J. Zhang, Z. Lu, and Z. Liu (2017). Development of a Blocking
ELISA Using a Monoclonal Antibody to a Dominant Epitope in Non-Structural
Protein 3A of Foot-and-Mouth Disease Virus, as a Matching Test for a
Negative-Marker Vaccine. Plos One, 12(1).

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

30



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

»

Fukai, K., T. Nishi, N. Shimada, K. Morioka, M. Yamada, K. Yoshida, K.
Sakamoto, R. Kitano, R. Yamazoe, and M. Yamakawa (2017). Experimental
infections using the Foot-and-mouth disease virus O/JPN/2010 in animals
administered a vaccine preserved for emergency use in Japan. The Journal of
Veterinary Medical Science, 79(1): 128-136.

Grant, C.F.J., B.V. Carr, A. Kotecha, E. van den Born, D.I. Stuart, J.A.
Hammond, and B. Charleston (2017). The B cell response to Foot-and-
mouth disease virus in cattle following sequential vaccination with multiple
serotypes. Journal of Virology.

Gu, L., H. Guo, Y. Gao, S. Han, S. Sun, and Y. Yang (2016). Effect of CD44
receptor molecules on Foot-and-Mouth Disease virus infection. Chinese
Veterinary Science, 46(12): 1482-1488.

Gullberg, M., L. Lohse, A. Botner, G.M. Mclnerney, A. Burman, T. Jackson,
C. Polacek, and G.J. Belsham (2017). A Prime-Boost Vaccination Strategy in
Cattle to Prevent Foot-and-Mouth Disease Using a "Single-Cycle" Alphavirus
Vector and Empty Capsid Particles (vol 11, e0157435, 2016). Plos One,
12(3).

Gullberg, M., L. Lohse, A. Botner, G.M. Mclnerney, A. Burman, T. Jackson,
C. Polacek, and G.J. Belsham (2017). Correction: A Prime-Boost Vaccination
Strategy in Cattle to Prevent Foot-and-Mouth Disease Using a "Single-Cycle"
Alphavirus Vector and Empty Capsid Particles. PloS One, 12(3): e0173327-
e0173327.

Gutkoska, J., M. LaRocco, E. Ramirez-Medina, T. de Los Santos, and P.
Lawrence (2017). Host microRNA-203a Is antagonistic to the progression of
Foot-and-mouth disease virus infection. Virology, 504: 52-62.

Hayer, S.S., R. Ranjan, J.K. Biswal, S. Subramaniam, J.K. Mohapatra, G.K.
Sharma, M. Rout, B.B. Dash, B. Das, B.R. Prusty, A.K. Sharma, C. Stenfeldt,
A. Perez, L.L. Rodriguez, B. Pattnaik, K. VanderWaal, and J. Arzt (2017).
Quantitative characteristics of the foot-and-mouth disease carrier state under
natural conditions in India. Transboundary and Emerging Diseases.

He, Y.-P., Q. Zhang, M.-Z. Fu, and X.-G. Xu (2017). Development of multiplex
PCR for simultaneous detection and differentiation of six DNA and RNA
viruses from clinical samples of sheep and goats. Journal of Virological
Methods, 243: 44-49.

Hemmatzadeh, F., W. Boardman, A. Alinejad, A. Hematzade, and M.K.
Moghadam (2016). Molecular and Serological Survey of Selected Viruses in
Free-Ranging Wild Ruminants in Iran. PloS One, 11(12): e0168756-
e0168756.

Hole, K., F. Ahmadpour, J. Krishnan, C. Stansfield, J. Copps, and C. Nfon
(2016). Efficacy of Accelerated Hydrogen Peroxide® Disinfectant on Foot-and-
Mouth Disease Virus, Swine Vesicular Disease Virus and Senecavirus A.
Journal of Applied Microbiology.

Hole, K., F. Ahmadpour, J. Krishnan, C. Stansfield, J. Copps, and C. Nfon
(2017). Efficacy of accelerated hydrogen peroxide disinfectant on Foot-and-
mouth disease virus, swine vesicular disease virus and Senecavirus A.
Journal of Applied Microbiology, 122(3): 634-639.

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

31



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

»

Hu, S., C. Chen, and W. Ni (2016). Suppression of Foot-and-mouth disease
virus replication by RNA interference of porcine integrin § 6 subunit in
fibroblast cells. New Biotechnology, 33: S213-S213.

Jaisree, S., S. Hemaltha, R. Mahaprabhu, R. Parimal, N. Murali, L. Arun, and
K. Kumanan (2016). Outbreak of Foot and Mouth Disease in an organized
sheep and goat farm. Indian Veterinary Journal, 93(11): 31-33.

Kardjadj, M. (2017). Foot-and-mouth disease (FMD) in the Maghreb and its
threat to southern European countries. Tropical Animal Health and
Production, 49(2): 423-425.

Khan, A., M.H. Mushtag, M.U.D. Ahmad, Z. Fatima, and A. Khan (2017).
Seasonal Trends in Seroprevalence of FMD in Bovines under Different
Environmental Conditions in Rural KPK, Pakistan. Pakistan Veterinary
Journal, 37(1): 55-58.

Kim, T., S. Ryoo, J.J. Nah, M.G. Sagong, S. Lee, K.-N. Lee, Y.-J. Ko, J.-H.
Park, M.-H. Lee, S.-H. Wee, D. Tark, and B.K. Ku (2017). Complete Genome
Sequence of a Foot-and-Mouth Disease Virus of Serotype O, Isolated from
Gochang, Republic of Korea, in 2016. Genome Announcements, 5(10).
Kittelberger, R., C. Nfon, K. Swekla, Z. Zhang, K. Hole, H. Bittner, T. Salo, M.
Goolia, C. Embury-Hyatt, R. Bueno, M. Hannah, R. Swainsbury, C. O'Sullivan,
R. Spence, R. Clough, A. McFadden, T. Rawdon, and S. Alexandersen
(2017). Foot-and-Mouth Disease in Red Deer - Experimental Infection and
Test Methods Performance. Transboundary and Emerging Diseases, 64(1):
213-225.

Lee, H.-B., D.-C. Piao, J.-Y. Lee, J.-Y. Choi, J.-D. Bok, C.-S. Cho, S.-K. Kang,
and Y.-J. Choi (2017). Artificially designed recombinant protein composed of
multiple epitopes of Foot-and-mouth disease virus as a vaccine candidate.
Microbial Cell Factories, 16(1): 33-33.

Li, Z., R. Wu, C. Zhang, H. Zhou, W. Aj, J. Yang, Y. Wu, X. Wang, and H.
Zhang (2017). Agreement test for evaluation of FMDV antibody LEB Kits.
Chinese Journal of Veterinary Science, 37(1): 33-53.

Liu, W., B. Yang, M. Wang, W. Liang, H. Wang, D. Yang, W. Ma, G. Zhou,
and L. Yu (2017). Identification of a conserved conformational epitope in the
VP2 protein of Foot-and-mouth disease virus. Archives of Virology.

Liu, Y.-F., C.-Y. Lin, and H.-M. Hong (2017). In silico Design, Synthesis and
Potency of an Epitope-based Vaccine Against Foot-and-mouth Disease Virus.
International Journal of Pharmacology, 13(2): 122-133.

Lv, X., X. Yao, Q. He, S. Feng, J. Ma, Y. Qin, X. Li, Y. Xiong, and J. Yan
(2016). Comparison of 2 ELISA kits for detection of type O FMDV antibody.
China Animal Health Inspection, 33(3): 71-73.

Medina, G.N., G.M. Knudsen, A.L. Greninger, A. Kloc, F. Diaz-San Segundo,
E. Rieder, M.J. Grubman, J.L. DeRisi, and T. de Los Santos (2017).
Interaction between FMDV Lpro and transcription factor ADNP is required for
optimal viral replication. Virology, 505: 12-22.

Metwally, S., S. Munstermann, G. Ferrari, D. Paton, S. Duffy, C. Bartels, and
T. Knight-Jones, Foot-and-Mouth Disease vaccination and post-vaccination
monitoring: guidelines. Foot-and-Mouth Disease vaccination and post-
vaccination monitoring: guidelines, ed. S. Metwally, et al. 2016. 74 pp.-74 pp.

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

32



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

»

Mogotsi, K., O.E. Kgosikoma, and K.F. Lubinda (2016). Wildlife-livestock
interface, veterinary cordon fence damage, lack of protection zones, livestock
theft and owner apathy: Complex socio-ecological dynamics in Foot and
Mouth disease control in southern Africa. Pastoralism-Research Policy and
Practice, 6.

Mortenson, J.A., E.H.H. Khan, I. Ali, S. Manzoor, A. Jamil, M. Abubakar, M.
Afzal, and M. Hussain (2017). Evaluation of foot and mouth vaccination for
yak (Bos grunniens) in Pakistan. Tropical Animal Health and Production.
Niedbalski, W. and A. Fitzner (2017). DIVA strategy in the eradication of Foot-
and-Fouth Disease. Medycyna Weterynaryjna, 73(1): 23-27.

Nishi, T., M. Yamada, K. Fukai, N. Shimada, K. Morioka, K. Yoshida, K.
Sakamoto, T. Kanno, and M. Yamakawa (2017). Genome variability of Foot-
and-mouth disease virus during the short period of the 2010 epidemic in
Japan. Veterinary Microbiology, 199: 62-67.

Pacheco, J.M., B. Brito, E. Hartwig, G.R. Smoliga, A. Perez, J. Arzt, and L.L.
Rodriguez (2017). Early Detection of Foot-And-Mouth Disease Virus from
Infected Cattle Using A Dry Filter Air Sampling System. Transboundary and
Emerging Diseases, 64(2): 564-573.

Pedersen, L.E., J.R. Patch, M. Kenney, R.A. Glabman, M. Nielsen, G.
Jungersen, S. Buus, and W.T. Golde (2016). Expanding specificity of class |
restricted CD8(+) T cells for viral epitopes following multiple inoculations of
swine with a human adenovirus vectored Foot-and-Mouth Disease Virus
(FMDV) vaccine. Veterinary Immunology and Immunopathology, 181: 62-70.
Rajeev, R., J.K. Biswal, K.P. Singh, and B. Pattnaik (2016). Optimization of
fluorescent antibody techniques for demonstration of Foot-and-mouth disease
virus in bovine tongue epithelium and dorsal soft palate. Indian Journal of
Veterinary Pathology, 40(4): 297-304.

Ranjan, R., J.K. Biswal, S. Subramaniam, K.P. Singh, C. Stenfeldt, L.L.
Rodriguez, B. Pattnaik, and J. Arzt (2016). Foot-and-Mouth Disease Virus-
Associated Abortion and Vertical Transmission following Acute Infection in
Cattle under Natural Conditions. Plos One, 11(12).

Rout, M., J. Doley, S. Maiti, A.K. Bera, N. Chatterjee, D. Bhattacharya, and
J.K. Mohapatra (2016). Evidence of Foot-and-Mouth Disease Virus infection
in yaks reared in a farm of Arunachal Pradesh. Indian Journal of Veterinary
Pathology, 40(3): 284-286.

Rout, M., M.R. Senapati, J.K. Mohapatra, and T.K. Mohanty (2016).
Serological study for detection of Foot-and-Mouth Disease Virus activity in
breeding bulls of an elite herd of North India. Indian Journal of Veterinary
Pathology, 40(3): 254-256.

Rout, M., S. Subramaniam, J.K. Mohapatra, and B. Pattnaik (2016). Clinico-
molecular diagnosis and phylogenetic investigation of Foot-and-Mouth
Disease in small ruminant population of India. Small Ruminant Research, 144:
1-5.

Rutti, A. (2017). Statistics of the activities of a veterinarian from the Canton of
Neuchatel from the 19" century. Schweizer Archiv Fur Tierheilkunde, 159(1):
65-70.

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

33



59.

60.

61.

62.

63.

64.

65.

66.

67.

»

Ryoo, S., T. Kim, J.J. Nah, M.G. Sagong, S. Lee, K.-N. Lee, Y.-J. Ko, J.-H.
Park, M.-H. Lee, S.-H. Wee, D. Tark, and B.K. Ku (2017). Complete Genome
Sequence of a Foot-and-Mouth Disease Virus of Serotype O Isolated from
Gimje, Republic of Korea, in 2016. Genome Announcements, 5(10).

Sanson, R.L., T. Rawdon, K. Owen, K. Hickey, M. van Andel, and Z.D. Yu
(2017). Evaluating the benefits of vaccination when used in combination with
stamping-out measures against hypothetical introductions of Foot-and-mouth
disease into New Zealand: a simulation study. New Zealand Veterinary
Journal: 1-10.

Scott, K.A., A. Kotecha, J. Seago, J. Ren, E.E. Fry, D.I. Stuart, B.
Charleston, and F.F. Maree (2017). SAT 2 Foot-and-Mouth Disease virus
(FMDV) structurally modified for increased thermostability. Journal of virology.
Staff, P.O. (2016). Correction: A Prime-Boost Vaccination Strategy in Cattle to
Prevent Foot-and-Mouth Disease Using a "Single-Cycle" Alphavirus Vector
and Empty Capsid Particles. PloS One, 11(12): e0169025-e0169025.
Stenfeldt, C., J.M. Pacheco, B.P. Brito, K.Il. Moreno-Torres, M.A. Branan, A.H.
Delgado, L.L. Rodriguez, and J. Arzt (2016). Transmission of Foot-and-Mouth
Disease Virus during the Incubation Period in Pigs. Frontiers in Veterinary
Science, 3: 105-105.

Usharani, J., S.Y. Park, E.-J. Cho, C. Kim, Y.-J. Ko, D. Tark, S.-M. Kim, J.-H.
Park, K.-N. Lee, M.-H. Lee, and H.-S. Lee (2017). Antiviral activity of ovine
interferon tau 4 against Foot-and-mouth disease virus. Antiviral Research.
Yan, D., Z. Teng, S. Sun, S. Jiang, H. Dong, Y. Gao, Y. Wei, W. Qin, X. Liu,
H. Yin, and H. Guo (2016). Foot-and-mouth disease virus-like particles as
integrin-based drug delivery system achieve targeting anti-tumor efficacy.
Nanomedicine: Nanotechnology, Biology and Medicine, 13(3): 1061-1070.
Young, J.R., S. Suon, L. Olmo, C. Bun, C. Hok, K. Ashley, R.D. Bush, and
P.A. Windsor (2017). Investigation of smallholder farmer biosecurity and
implications for sustainable Foot-and-mouth disease control in Cambodia.
Transboundary and Emerging Diseases.

Zhao, F., S. Du, P. Tan, T. Cao, W. Xu, B. Xing, M. Wang, Y. Zhu, L. Liu, C.
Zhao, C. Li, and N. Jin (2016). Bovine interferon-induced transmembrane
protein 3 inhibits foot-and-mouth disease virus infection. Chinese Journal of
Veterinary Science, 36(12): 2035-2041.

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

34



»

6. Annex 3

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

March 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.

*Antigenic-matching for the A/AFRICA/G-IV isolates collected from the recent field
outbreaks in Algeria is currently underway. In the meantime, historical data generated for
representative viruses from this lineage indicates that A-Eritrea-98 provides a closer
antigenic match - in comparison to other serotype A vaccines such as A22, A-Iran-05 or A-
Tur-06.
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