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1 OIE/FAO FMD Reference Laboratory Network

1.1 Principle Goals

The Network of OIE/FAO FMD Reference Laboratories has been established with two principal goals:

1) To understad global virus distribution patterns and use these
data to inform vaccine recommendations

and

2) To harmonise and improve the quality of laboratory testing
carried out by international and national reference
laboratories.

These activities require shariagd joint evaluation of surveillance information from laboratory
diagnosis, serotyping, genetic characterisation and vaccine matching tests and harmonisation of
standards for diagnostic procedures.

This report is divided into two parts providing an updateprogress towards each of these goals.
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1.2 Reporting Period

15t January 201731 December 2017

1.3 Collated input from

OIE-FAO FMD Laboratory Network Report 2017

#)  OIE-FAO FMD Laboratory Network member
‘ Participating member

Figure 1-1: Participating laboratories

OIE Reference Laboratory for Foot and Mo
Disase, Direccion de Laboratorio Anima

OIE collaborating centre for validation, qual
assessment and quality control of diagnos
assays and vaccine testing for vesicular

— diseases in Europe, and FAO Reference Ci
SENASA, Argentina for vesicular Disases
CODACERVA, Ukkel, Belgium
. Centro Panamericano de Fiebre Aftosa
OIE Regional Reference Laboratory for-St (PANAFTOSA) and OIE Reference Laborz
— Saharan Africa (RRLSSA)
— for FMD

BVI, Gabarone, Botswana

Rio de Janeiro, Brazil

FAO FMD Referee Laboratory

T | National Centre for Foreign Animal Disease Nation:
' Centres for Animal Disease, Canadian Food Inspect
Agency, WinnipegManitoba, Canada

OIE and China National FMD Reference
Laboratory

Lanzhou Veterinary Research Institute (LVRI), G3&Su

t $2L) SQ&d wSLlzt A0

OIE FMD Reference Laboratory

I I French Agency for Food and, Environmental and
Occupational Health & Safety (ANSE&)isonsAlfort,
Paris, France

o

FAO Reference Centre for FMD in South £

Project Directorate on FMPDFMD), Indian Council fc
Agricultural Research, Mukteswar, Nainital (Uttarakha
India

OIE/FAO FMD Reference Laboratory

I I Istituto Zooprofilattico Sperimentale della Lombardia
dell'Emilia Romagna (IZSLER), Italy

B

OIE Reference laboratory for Faotd Mouth
Disease

Animal and Plant Quarantine Agency (QIA), Anyang
Gyeonggido, Republic of Korea
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FAO Reference Centre for FMD for Central
and West Eurasia and OIE Reference
Laboratory for FMD

Federal Governmental Institute, Centre for Anirkizalth
(FGI ARRIAH), Vladimir, Russian Federation

FAO Reference Laboratory for FMD in Afri
and OIE FMD Reference Laboratory

Transboundary Animal Diseases Programme; ARC
Onderstepoort Veterinary Institute (ARQVI), South Afric

OIE Regional Refance Laboratory for Foot
and Mouth Disease in the South East (RRL

Department of Livestock Development, Pakchong, Ths

FAO World Reference Laboratory and OIE
e Reference Laboratory

The Pirbright Institute Pirbright, Surrey, United Kingdc

F2O Reference Centre for FMD and othe
vesicular diseases for the Americas and tt
Caribbean and OIE FMD Reference Labore

It

Foreign Animal Disease Diagnostic Lab, Plum Island #
Disease Center (PIADC), Greenport, United States
America

Additionalinput kindly supplied by:

Australian Animal Health Laboratory (AAH

NATIONAL Animal Health Diagnostic &

. —— Investigation Center (NAHDIC)
ol Geelong, Australia .
Sebeta, Ethiopia
Foot and Mouth Disease Laboratory National Veterinary Resarch Institute
|
E Embakasi, Kenya Vom, Plateau State, Nigeria
't Lb{¢cLC] ¢9 oYy

Ankara, Turkey
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2 Genetic and antigen diversity and global distribution of foot-
and-mouth disease viruses

Footand-mouth disease (FMD) is a highly contagious viral disease that infects a wide variety of
domestic and wild cien-hooved hosts. Its presence impacts upon rural livelihoods and restricts

trade opportunities for countries where the disease is endemic, and poses a constant threat to those
countries that are free of the disease. FMD virus lineages are not randomérsis throughout

the world but are associated with particular ecological niches. The distribution of these FMD virus
lineages is affected by cyclical upsurges in the prevalence of particular strains that may be associated
with the evolution of FMD virusde escape protective immunity in susceptible livestock populations
and/or opportunities presented by movements of animals and their products. These features can

give rise to pandemic events where FMDV lineages spread widely to affect new regions.

Global sirveillance for FMD is necessary to identify the current hazards and to predict heightened
risk so that appropriate diagnostic tools and vaccines are available for detection and control. This
requires sustained effort directed towards the monitoring of Fdlilbreaks and ideally also of

FMDV circulation and persistence, along with collection and characterisation of FMD viruses and
integration of findings with associated epidemiological intelligence. Such an extensive effort requires
a coordinated approach eompassing national and international disease laboratories of the

OIE/FAO FMD Laboratory Netwogtong with commercial vaccine and diagnostic providers. The
worldwide distribution of the different serotypes and variants of FMD virus (as compiled in 2017)

and the associated activities of the Network laboratories are presented in this report.

2.1 Introduction

Global surveillance undertaken by the OIE/FAO FMD Laboratory Network aims to monitor the
distribution of FMD viruses to predict risk for endemic and Fike countries. FMDV is unevenly
distributed throughout the world reflecting factors such as livestock density and species mix,
patterns of husbandry, animal movement and trade, wildlife reservoirs and incentives and capacities
for disease control. The virexists as seven serotypes and multiple subtypes where -amassinity

is absent or incomplete. The situation is dynamic and complex and affected by viral evolution,
waxing and waning of host immunity and changing ecosystems and trading patterns. Despite th
opportunities for spread of FMDV into new regions, viruses tend to recur in the same parts of the
world, presumably reflecting some degree of either ecological isolation or adaptation. On this basis,
the global pool of FMD viruses can be subdividedin® @Sy WNBIA 2y It LR22faQ Ay
antigenically distinctive virus strains tend to occur within a defined region.

¢KS aS@gSy WwwSaAz2ylf t22faQ NBTSNNBUR2I)and i KNE dz3 K

represent:

Pool 1 Southeast Asia with spill over into Eastern Asia
Pool 2 Southern Asia

Pool 3 EurAsia including the Middle East

Pool 4 Eastern Africa

Pool 5 Western Africa

Pool 6 Southern Africa

Pool 7 South America
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W Free with vaccination
B Free without vaccination
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T Sertentof countrie and a4 ithout am ol O status s nt fuly shown
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Figure 2-1: Distribution of the seven endemic pools of FMD showing conjectured status of FMD in
countries during 2017. Virus circulation and evolution within these regional virus pools results in
changing priorities for appropriately adapted vaccines. Periodically, viruses spread between pools
and to free regions, and countries at the interfaces between pools (such as in North Africa and
Central Asia) often experience FMD outbreaks from different regional sources. Note on Pools 4-6:

In Africa there are currently three FMD virus pools loosely defined as covering East Africa (pool 4),
West Africa (pool 5) and Southern Africa (pool 6). There is some overlap between pools 4 and 5.

N - 1700850 0 1700 3400 5100 6,800

Km

The clustering of FMD viruses into 7 virus pools, ®iffools covering West Eurasia, South Asia and
Southeast Asia, 3 pools covering East, West and Southern Africa and 1 pool covering the Americas, is

y2g SylrofAy3a | GFNBSGSR | LIIINRBFOK G2 o06S I LILX ASR
oversea by the OIE and FAO and for which the Network laboratories will play a pivotal role.

Overview of the Global situation in 2017

Information regarding contemporary FMD outbreaks can be found oWtbdd Animal Health
Information Database (WAHID) locatedtbe OIE website
(http://www.oie.int/wahis_2/public/wahid.php/Wahidhome/Hom} as well as the EMPRES Global
Animal Disease Information Systenhitp://empres-i.fao.org/) provided by FAO. Further
supplementary data and updates are generated on a monthly basis by EUFMD
(http://www.fao.org/ag/againfo/commissions/eufmd/commissions/eufritbme/fmd-
surveillance/situatiorreports/en/).

During 2017, FMD outbreaks have continued to affect countries in the established endemic regions
of the world. Particular attention has been famed upon new FMD outbreaks and events that have
occurred at the margins of these endemic regions (reported on the OIE WAHIS Interface:
http://www.oie.int/wahis 2/public/wahid.php/Wahidhome/Home/indexcontent/newlang/en
summarised irFigure2-2 and described elsewhere in this repo)dditionaldiseaseoutbreaksin
countriesin the FMDendemigpoolshavealsobeenreported to OIEduring2017(data collatedin
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0, Ongoing
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L4 0Ongoing
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000 0000

Figure 2-2: Map indicating the location of significant epidemiological events and disease outbreaks
reported to OIE in immediate notifications or follow-up reports in 2017 (data available from:

http://www.oie.int/wahis_2/public/wahid.php/Diseaseinformation/Immsummary.

Further details of many of the characterisation of viruses retrieved from these outbreaks are

provided later in this report.
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Table 2-1: New FMD outbreaks reported to OIE during 2017 (data retrieved from WAHIS on
www.oie.int on 15" March 2018). Note: not all outbreaks shown in Figure 2-2 are collated in this
table and data may be incomplete

Country Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Afghanistan 8 12 15 15 19 9 e 78
Bhutan 6 3 9
Burkina Faso 5 2 4 1 1 8 9 3 11 5 49
Cambodia 14 10 11 3 8 3 é 49
Colombia 2 é 2
Egypt 46 29 23 11 3 112
Eritrea 1 1 1 1 1 3 1 9
Ethiopia 56 56
Iran 471 é 471
Israel 1 3 é 4
Jordan 1 3 e 4
Kenya 12 5 1 3 2 4 14 18 10 6 75
Malaysia 2 3 10 2 2 17
Mali 0 1
Mozambique o 0o o o o o o o o o o0 1 1
Myanmar 4 1 2 1 1 é
Namibia 0 4 1 1 0 0 O 6
Nepal 7 7 12 9 8 2 é 45
Nigeria 3 2 6 73 1 85
Oman 17 11 30 116 21 5 é 200
Palestinian A. T. 2 3 1 e 6
Saudi Arabia 2 1 é 3
South Africa 3 2 e 5
Sudan 2 1 é 3
Tanzania 1 3 2 3 1 2 2 1 3 18
Thailand 16 6 b5 1 2 1 4 5 24 44 18 126
Tunisia 2 é 2
Turkey 51 34 48 11 5 22 23 7 21 23 16 54 315
Uganda 1 7 1 e 9
United Arab Emirates 1 1 é 2
Vietnam 0 2 6 10
Zambia o 0o 12 o O 2 1 2 0 0 0 O 6
Zimbabwe 2 2 2 0 1 o é 7
0 Continuing previous outbreak (s)
No information available for thidi
7 Disepse suspected buf ot conimes
+? Confirmed infection/infestation without clinical signs
¥ Disease present but without quantitative data
+ Disease present with quantitative data but with an unknown number of outsea
+) Disease limited to one or more zones
+2() Infection/Infestation in one or more zones
20) Disease suspected but not confirmed limited to one or more zones
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2.2 Official status of countries and zones during 2017
The official status of OIE member couetris shown ifrigure2-3

OIE Member Countries’ official FMD status map
Last update December 2017

Click on a specific region to zoom in

e

TR

v p
© OIE 2017
Member Countries and zones recognised as free - Suspension of FMD free status without Countries and zones without an OIE
from FMD without vaccination vaccination official status for FMD

Member Countries and zones recognised as free - Containment zone
from FMD with vaccination

Figure 2-3: Official FMD status for OIE member countries. Data provided from the OIE:
http://www.oie.int/en/animal-health-in-the-world/official-disease-status/fmd/en-fmd-carte/

2.3 Overview of the activities of the OIE/FAO FMD Laboratory Network during
2017

The OIE/FAO FMD Reference Laboratory Network provides important support to the global control

of FMD and provides opportunities and expsetifor developing and sustaining laboratory capacity

and capability, exchange of materials and technologies, harmonising approaches to diagnosis and
supporting complementary research. Laboratories within the Network regularly receive samples for

FMD diagneis from many parts of the world. Tlhevitroantigenic properties of selected isolates

are assessed for vaccine matching and nucleotide sequencing allows precise characterisation of new
isolates and tracing of their origin by comparison with viruses imeldrus collections. This analysis
FaaArada GKS Y2yAl2NRAy3 2F GKS WNBFf GAYSQ SYSNAC

Over1500clinical samples from suspect cases of FMD were tested by laboratories in the Network
(and associated laboratories) durig§17. These samples were collected from 40 countries from all
seven FMD endemic pools 1 toFdure2-4). However, sampling within these pools is not
equivalent: surveillance within Wesand CentralAfrica(Pool § is particularly sparse and efforts are
currently underway with the network to improve sample collection and testing in this region.
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Clinical samples from
FMD endemic regions
oY [ 1-50
R ER

B o - 200 &
I 20 - <00
- 0
FMD Status

Other areas

FMD free without vaccination

Figure 2-4: Distribution of samples collected from suspect cases of FMD (highlighted in purple) and
tested by the OIE/FAO FMD Laboratory network during 2017. Areas recognised as FMD free
without vaccination are shaded white, all other areas (including FMD free with vaccination) are
shaded pale yellow.

Pool 7, 2

Pool 5
20

H]l m2 m3 74 W5 m6 m7

Figure 2-5: Clinical samples (n=1848) tested for FMD investigation (virology) by the OIE/FAO FMD
Laboratory Network from FMD endemic countries during 2017 and their distribution across the
seven FMD endemic pools (see Figure 2-1)
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EO A EC EASIA-1 ° SAT 1 mSAT 2 mSAT 3 mFMDV GD

Figure 2-6: Summary of results for characterised isolates (n=1183) from FMD endemic countries
were reported by the Network during 2017. FMDV GD denotes samples that were only positive
using molecular (RT-PCR methods), while a further 674 samples were tested but found to be
negative for FMDV using all diagnostic methods.

EO mA mC mAS|IA-1  SAT1 mSAT 2 mSAT 3

Figure 2-7: Summary of 740 samples (viruses and field isolates) that were sequenced
(VP1/capsid/complete genome) during 2017 (see Appendix 3).

The results for the individual samples are reported later in this report. It is also important to note

that a much larger number of samples (such as sera, OPF and lymph node samples) were also

receved and tested by laboratories within the network during this period for surveillance activities:

these numbers are also summarised in the tables for each of the individual endemic pools.
Characterization results obtained on samples received by WRERMBPANAFTOSA can also be
found respectively athttp://www.wrlfmd.org/ and at:http://new.paho.org/panaftosa
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Serotype C has not been detected since 2004 when the last dasds the serotype were

recognised in Kenya and Bra@iur Annual Network Meeting in November 2015 considered the

difficulties of interpreting serotypapecific serological data and other epidemiologamroaches

that might be adopted to substantiatted SEG A y Ol A 2 ¥ ¢ Re2dinméntatichs asistidN G & LIS @
from these discussionsere submitted to the OIE for considerati@md have beerincluded in a

resolution adopted by5" General Session of the QResolution 3Q)

Resolution No. 30 (Foeand-Mouth Disease serotype C)

Adopted by the World Assembly of Delegates of the OIE on 23 May 201
view of an entry into force on 28ay 2017)

1. OIE Member Countries, other organisations or laboratories suspectin|
identifying the presence of FMDV serotype C should as soon as pog
share FMD viral material and information about the FMD viruses W
OIE/FAO Reference Laboratoriesdonfirmation and report its presencs
through the WAHIS.

2. The OIE/FAO Reference Laboratory network provides services to]
Member Countries and to the OIE to assist with confirmatory testing
suspected FMD serotype C samples and reporting to the OIE yof
positive results.

3. OIE Member Countries should assess the risks and the relevang
practices related to the use of FMDV serotype C for vaccination
progressively stop unjustified practices and consider the benefit
replacing routine vaccination agait FMDV serotype C by its inclusion
vaccine antigen banks.

4. OIE Member Countries should urge vaccine manufacturers to stop the
of FMDV serotype C in vaccine challenge experiments and to con
halting the production of FMDV serotype C vaccines mmtusion in
multivalent FMD vaccines except for holding in vaccine banks.

5. Countries and laboratories with the support of the network of OIE/F
Reference Laboratories for FMD are encouraged to participate in
coordinate diagnostic and research acigdt related to surveillance foi
FMD serotype C at the international level partaking in the Global R
Control Strategy.

2.4 Regional distribution of different FMD viral lineages

In regions where FMD is endemic, continuous evolution of the virus generates geographically
discrete lineages that are genetically distinct from FMD viruses found elsewhere. The conjectured
global status for FMD (sdegure2-1) masks theinderlying complexity of FMDV virus distribution in
the different pools (at serotype, topotype and lineage levélgjsreport showcases newformatto
display how different FMD lineages ciruculate iriegént regions of the world. Usingreewtool
(calledPRAGMATISTHat hasbeendevelopedin partnershipbetweenWRLFMand EuFMD these
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analysesaccommodatehe latestepidemiologicatlata collected by the Networkand presented in

this reportregardingFMDVlineagesdetected in samplet assess the relative importance of the

viral strains circulating within eadourceregions(seeTablebelow). Based on these data, a
prevalence scoris definedby estimating the proportion of each of the looatal stransthat would

be represented if 100 animals infected with FMDV were randomly selected from each source area

Table 2-2: Conjectured distribution of important FMDV lineages in different endemic regions. For
each of the regions, data represent the relative importance of the different lineages [prevalence
score estimated as a proportion (%) of total FMD cases that occur in domesticated host animals].

West Eurasia
East Asia
North Africa
Southern Asia
East Africa
West and
Central Africa
Southern
South America

FMDV lineage

A/ASIA/Sea-97
A/ASIA/Iran-05
A/ASIA/G-VII
A/AFRICA
A/EURO-SA
Asia-1

- 10 - 20 28 | 57 -

In order to help visualise the changing patterns in FMDV distribution and recognise risks for the
emergence of new lineages, the Network has reviewed available intelligence for epidgicedlly
important FMDV lineaged &ble2-2), focussing omhose that have already demonstrated a potential
for long-distance trangool spread: O/MESA/Ind2001d, O/MESA/PanAsia, O/MEA/PanAsi2,
O/SEA/My&98, O/EA3, A/IASIA/GVII, AIASIA/Irai®5, AJASIA/Se87 and SAT 2/VII.

The current known and conjectured distribution of these different FMD viral lineages are
represented in the maps belowlhe extent of current distribution for each of the viral lineages is
represented wihin the black lines, while the location of individual outbreaks (dots) and affected
countries (shaded colours, according to dates) are shown. NB: Arrows are drawn to highlight the
regions that aranow threatened by these lineagesd text boxes highlightéomeof the headline

events and changes that have occurred during 2017
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FMDV O

Ind-2001d

EA3

PanAsia

Figure 29: Conjectured distribution of
important serotype O FMDV lineages.

Main eventsn 2017

1 Further expansion of the O/MEA/Ind
2001 lineage into ChindJongoliaand the
Republic of Korea

T New FMD outbreaks due to O/BAnN
Palestine and Israel.

1 Emergence of a new FMD lineage in the
O/ME-SA topotype in Russia (not shown
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FMDV A

G-VII (genotype 18)

Iran-05

FMDV Asia 1

FMDV SAT 2

\“'\,ﬂ\ =

Figure 210: Conjectured distribution of

important serotype A FMDV lineages.

Main eventdn 2017

1 Further expansion of A/ASIAMI into
northern Israel

1 Potential riskof re-emergence of the
A/ASIA/Irar05 lineage in countries where
only AJASIA/&/II vacimes have beensed

1 New FMD outbreaks due to A/ASIA/SEa
in the Republic of Korea

1  Spread of AJAFRICA into North Afrinat(
represented in these figurgs

Figure 211: Conjectured distribution of

serotype Asia 1.

Main eventdn 2017

1 Asial detected in Myanmaduring 2017
¢ representing the first cases due to thi
serotype in Southeast Asia for >10year

1 Indications of an upsurge in cases due
ASIA/Sind¥D8 across West Eurasia

Figure 212: Conjectured distribution of
serotype the SAT Jtopotype VII)FMDV
lineage.

Situation:

Spread of this FMD virus lineage into North
Africa (Egypt) and Palestine raises risks of «
ward spread into other countries in the
neighbourhood.
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2.5 Vaccine matching and recommendations

These take twdorms: regional recommendations and details of locally produced vaccines for each
of the FMD endemic pools are summarised later in this report, whilst the WRLFMD
recommendations for FMD free countries are giveitatle2-3 below. Details of vaccine matching
work undertaken by the OIE/FAO FMD Laboratory Network are summariggubémdix 2 .

Outputs from WRLFMRre generated with a new togtalled PRAGMATIST) that has been

developed in partnership between WRLFMD® and EuFMD. These analyses accommodate the latest
epidemiological data collected by the Network regarding FMDV lineages that are present in different
source regions (se€able2-2 above, as well as available vitro, in vivoand field data to score the

ability of vaccines to protect against these FMDV lineages.

Table 2-3: Recommendations from WRLFMD on FMD virus strains to be included in FMDV vaccine
antigen bank for Europe

Vaccine Antigen Prioritisation: Europe
March 2018

DEFINING RISK SELECTING VACCINES

Risk Profile:
N |

Vaccine Coverage:

I O-TUR/5/2009 [HIGH]
SN O-3039 [HIGH]

] | O1-Manisa [HIGH]
R O1-Campos [HIGH]
| B 0O-BFS/1860 [LOW]

| 0-SKR/7/2010 [LOW]
e O-TAW/98 [ LOW]
A-TUR/2006 [HIGH] I
A22 Iraq [HIGH]
A-Iran-05 [HIGH] I
A-Malaysia 97 [z HIGH] I
A-Eritrea [MEDIUM]
A-SAU 95 [LOW] |
A24 Cruzeiro [LOW] |
Asial-Shamir [HIGH]
SAT 1 Rho/78 [MEDIUM]
SAT 2 Eritrea 3218 [HIGH] W
SAT2-ZIM [MEDIUM] ]

Insufficient Data: ~ C3 Oberbayern [LOW];
SAT2 SAU [HIGH];

» e frrd SAT3 ZIM 2/83 [LOW]

lineages:

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

The figure highlights the importance of these source regions for Europe (using data collected at the
EURL Workshop); pleasmntact WRLFMD/EuFMD for assistance to tailor these outputs to other
geographical regions. NB: Vacctwerage data presented is based on available data and may
underrepresent the true performance of individual vaccines.
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3 Overview of Network surveillance activities in each of the
regional endemic pools

3.1 Pool 1 Regional synopsis

3.1.1 Conjectured circulating FMD viral lineages in Pool 1 during 2017

1 Serotype O:
0 SEA/My&98
0 MESA/PanAsia
0 MESA/Ind2001d
o0 CATHAY

T Serotype A:
0 ASIA/Se®7

1 Serotype Asid.

Table3-1: Overview of samples collected and tested fronoBl 1in 2017(countrieshighlighted

in purple graph represents clinical submissions since 2005

1000 -
800 A
600 A
400 -
200 A
0-
S8 8 888888888
& 8 L8 86 E RN &R &G & X
Number of Samples
Laboratory Countries of Origin Clinical Feld  Surveillance
Cases Activities
LVRI, Lanzhou, China China 58 5649
QIA, Republic of Korea Republic of Korea 9 796285
FGBI ARRIAH,Russia Mongolia 19 5400
RRL SEA Pakchong, Thail: Lao PDR, Myanmar, Thaila 112 16832
Cambodia, Hong kon§AR ¢
WRLFMD, UK PRC, Republic of Korea 63 0

(South), Laos, Mongolia,
Myanmar, Thailand
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Pool 1 headlinesChanges to FMD status in 2017:

1 Since 2015, the O/MEA/INd2001 lineage hamapidly spread from South Asian countri
into mainland Southeast Asia. In 2017, this lineage has become more established
region (outbreaks in Thailand and Myanmar), and has spread further with new outb
being reported in China, Mongolia and the Republic of Korea. Retrospectiveesnaf
samples collected from Mongolia indicate that this lineage has been present in the ca
since 201%see Appendix 4findings which prelate the emergence of O/MEAINd-2001
in other countries in the neighborhood. These reports now raise questions abou
timeline by which this lineage was introduced into East Asian countries.

New FMD outbreaks due to serotype Asia 1 were reported in Myanmar (Rakhine Stj
February 2017These were the first reported cases due to this serotype anywhere in
and SoutheasfAsia since 2006 (in Vietnam and China). Sequence data frorsH
indicates that these outbreaks were caused by a FMD virus that is most closely rela
samples collected from Bangladesh (from 2013) and therefore represent a
introduction of thisserotype into Southeast Asfaee Appendix 4)
Endemic strains normally found in southeast Asia continue to be detected in the regi
o Continued FMD cases in PDR Lao, Myanmar, Thailand and Vietham (2016)
the O/SEA/My&8 lineage. In Chinaequence data provides eldnce for two
genetic groups within O/SEA/M@8 lineage affecting either cattle (2016) or
pigs (201217).
Field cases in Mongolia due to the O/MB/PanAsia viral lineage.
O/CATHAY detected in Vietnam (for a sample collected in 2016) and in C
part of a surveillance program
Outbreaks in Thailand, Vietnam, Republic of Korea and China due td
A/ASIA/Sed®7 viral lineageDuring February 2017, simultaneous FMD outbre
due to serotypes O (O/MEA/Ind2001d) and A (A/ASIA/SE]) occurred in Sout
Korea(see Appendix 4)These cases represent at least two new incursions of F
into the country, although the precise source in East or Southeast Asia has no
identified.

3.1.2 Vaccine recommendations for Pool 1

1 Internationally produced vaccines:
o0 O: Campos, Manisa, Nakornpathom, Primosky, 3039
o A: Malaysia/97, Irag/64 & A2IRQ.
0 Asia 1: Shamir
9 Locdly produced vaccines (at RRL SEA):
o 0:189/87 (Udornthani/87)
o A: Sakolnakorn/97
0 Asial: Petchaburi/85
9 Locally produced vaccines (at FGBI ARRIAH):
0 A/Zabaikalsky/RUS/2013
o O PanAsi2
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0 Asial/Sindk08
9 Locally used vaccine strains (by Chinese manufactures):
o O/Mya98 (O/Mya98/BY/2010), O/HK99
0 ReA/Sead97 (ReA/WH/09), AF72
0 Asial/GV (Asial/JSL/06).

These are produced as: Type O and Type A (monovalent vaccines),-/Aygaldype sial
(bivalent vaccine), Type-®Asial (multivalent vaccine) and a synthetic pegigtaccine (Typ® for
use in pigonly).In China vaccination occurs 2 times a year (in spring and autuvheye nore than
1 billion doses are produced and administered per year

3.2 Pool 2 Regional synopsis

3.2.1 Conjectured circulating FMD viral lineages in Pool 2 during 2017

1 Serotype O:

o MESA/Ind2001

0 MESA/PanAsi2 (last detected in 2011 in Sri Lanka)
1 Serotype A:

0 ASIA/IND (genotype VIl also known as genotype 18)
1 Serotype Asid.:

Table 3-2: Overview of samples collected and tested from Pool 2 in 2017 (countries highlighted in
purple; graph represents clinical submissions since 2005)

2500 -
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500 -
ar N N N N N N N N N N N N N
A o o o o o o o o o o o o o
’, O © O © O kB P P P P P PP P
o1 (o2} ~ (o6 © o = N w S (€] » ~
Number of Samples
Laboratory Countries of Origin Clinical Field Surveillance
Cases Activities
ARGOVI, South Africa Mauritius 0 9
PDFMD, India India 150 0
WRLFMD, UK Bhutan, Nepal, Sri Lanka 92 0
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Pool 2 headlinesChanges to FMD status in 2017:

1 Two viral lineages (O/MEA/INd2001 and AASIA/GVII) that are endemic in Pool 2 hay
spread beyond this pool to cause FMD outbreaks in other regions. fBo&s@ routes by
which these viruses are being sprdaetween endemic poolseedsto be defined
FMDV serotype O (O/MEA/INd2001) continueso be dominant in the region accountin

all of the submissions into the Indian FMD Reference LaboratorF{HD Mukteswar).
Genetic analyses provide evidence for two $inkeages of O/MESA/Ind2001- O/ME-
SA/Ind2001e now dominates viruses characterisedndia, while outbreaks due to th¢
earlier O/MESA/Ind2001d have declined, although this virus is still present in Bhutan
Nepal, as well as countries outside of Pool 2.

Elsewhere in the region, A/ASIAMGI has been detected in Bhutan and Nepal

3.2.2 Vaccine recommendations for Pool 2

9 Internationallyproduced vaccines:
o O/MESA/PanAsi& (or suitable alternative)n vitrovaccine matching data for
O/ME-SA/Ind2001 provides evidea for an antigenic match with O/TUR/@8ccine
(MSD) and €039 (Boehringer Ingelheim)
1 Locally produced vaccines (by Indian suppliers):
o OJ/IND/R2/1975
o AJ/IND/40/2000
0 Asial/IND/63/1972

3.3 Pool 3 Regional synopsis

3.3.1 Conjectured circulating FMD viral lineages in Pool 3 during 2017

1 Serotype O:
0 MESA/PanAsi? [comprising at least two viral sublineages (ATand QOML5)
present in different countrieg see figure3-1 belowj.
0 MESA/Ind2001d (via introductions from South Asia)
0 EAS3 (in Israel & Palestinian Autonoms(T erritories)
1 Serotype A:
0 ASIA/Irar05 [comprising 4 predominant viral sublineages (SIS101&ISIS3 and
FAR11)¢ see figure 2 below]
o ASIA/GVII
1 Serotype Asid.:
o0 ASIA/SindiD8
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2016
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Figure3-1: Recent distribution of O/MESA/PanAsi&2 sublineages (NT-10, FARD9, BAE09 and
QOM15) in countries within Pool 3
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@ A/IRN/1/2011 (KY091292)  JFAR-11 | 7
@ A/IRN/15/2012 (KY091297) ] SIS-12
A/IRN/78/2009 (KY091291) TFAR-09
AIAFG/10/2010 (KY091293) THER-10
A/IRN/27/2013 7sIs-13
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‘ Afghanistan ‘ Afghanistan
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Iran Iran
Iraq Iraq
Kazakhstan Kazakhstan
Krygystan Krygystan
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Figure3-2: Recent distribution of A/ASIA/IrarD5 sublineages (SI8), SISL2, SISL3 and FAR1)
in countries within Pool 3Recentsamples from tirkey also indicate that FABS and FAR9
sublineages may still be circulating in the region)
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Table 3-3: Overview of samples collected and tested from Pool 3 in 2017 (countries highlighted in
purple; graph represents clinical submissions since 2005)
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Number of Samples
Laboratory Countries of Origin Clinical Field Surveillance
Cases Activities
FGBI ARRIAH, Russia Russia 8 303650
't Lyadaidd Iran, Turkey 359 22906
ARC OVI, South Africa UAE 30 42
Afghanistan, Iran, Israel,
WRLFMD, UK Kazakhstan, Pakistan, 155 0

Palestinian Autonomous
Territories, Saudi Arabia

Pool3 headlinesChanges to FMD status in 2017:

1 wdzaaAl Q& &-rde (without vakcinaflanp was suspended following tl
outbreak of FMD in BashkortostaBerotype O wadetected and sequence analyse
demonstrated that these outbreaks were caused by an GSAEvirus that does no
belong to any of the recognized lineages that have been previously described
PanAsia, PanAsiaor Ind2001). The most closely relatedggiences at WRLFMD wel
from Pakistan (2014) and Iran (2013), although data (generated by ARRSA&l
Appendix 4 for unreported FMD outbreaks in Central Asia share closer gel
identity.

New FMD outbreaks in Palestine and Israel have been caused by FMD viruses fr

O/EAS3 topotype(see Appendix 4that are most closely related to samples collect

from Egypt (also in 2017).

Since 2013, two new FMD lineage have been introduced into the region from ¢

Asia (Pool 2):

o0 The A/ASIA/&/II (aka &8) FMD viral lineage from the Indian sttntinent has

spread further in 2017 to cause new outbreaks in northern Isisse Appendix
4), in addition to those previously recognised in Saudibdq, Iran, Turkey anc
Armenia
During 2017, the O/MISA/Ind2001 lineage has spread further to cause ni
FMD outbreaksn Jordan
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3.3.2 Vaccine recommendations for Pool 3

Internationally producediaccines
1 MSD andoehringefingelheim Merial)*:
o O/MESA/PanAsi (or suitable alternative)
o O/Manisa
0o A lrar05 (or A TUR 06)
o A22/lraq
0 Asial Shamir
1 Locally produced vaccines (at ARRIAH):
o O/PanAsi&
o AJ/ASIA/GVII
0 Asial/Sindr08
0 AJ/ASIA/Irar05 (from theRussian isolate /Krasnodarsky/RUS/2013)
1 Locally produced vaccines (other suppliers in the region):
0 SAP FMD Institute, Ankara, Turkey (including A/AS\W Gneage)
0 Vetal
o MEVAC

* Merial (Bl)are expected to release a nevaccine tailored to the A/ASIA/AI lineagein 2017/18

3.4 Pool 4 Regional synopsis

3.4.1 Conjectured circulating FMD viral lineages in Pool 4 during 2017

1 Serotype O:
0 EA2 (Kenya, Tanzania, DR Congo, Uganda)
o EAS3 (Egypt, Ethiopia, Eritrea, Sudan)
o0 EA4 (Ethiopia, Kenya, Uganda)
0 MESA/SharqiZ2 (deected in samples collected in Egypt in 2009)
0o MESA/Ind2001 (in Libya, Tunisia, Algeria and Morocco)
1 Serotype A
0 AFRICA/I (Kenya, Tanzania, D.R. Congo)
o0 AFRICA/IV (Algeria, Sudan, Eritrea, Egypt)
o AFRICA/VII (Ethiopia, Egypt)
0 ASIA/Irar05BAR% (Egypt)
1 Serotye SAT 1
o | (Kenya, Tanzania)
o IX (Ethiopia)
1 Serotype SAT 2:
o IV (Kenya, Tanzania)
o VIl (Sudan, Egypt, Mauritania)
o Xl (Ethiopia, Sudan)
1 Serotype SAT 3
o0 Only detected in African buffalo in the south of the Queen Elizabeth National Park,
Uganda in 1970, 1997 az14)
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1 Table 3-4: Overview of samples collected and tested from Pool 4 in 2017 (countries highlighted
in purple; graph represents clinical submissions since 2005)

7 05w | | so-
N A o ' 500 -
‘j 400 -
. : S 300 A
200
- 100 -
0 -
8 8 83 83 38 0 0 S 8 8 8 B
& 8§ I3 BERK LR GGNR
Number of Samples
Laboratory Countries of Origin Clinical Field Surveillance
Caes Activities
RRLSS, BVI, Botswana Uganda 21 119
NAHDIC, Ethiopia Ethiopia 112 17700
IZSLER, Italy Algeria, Kenya 6 1535
FMD Laboratory, Kenya Kenya 84 190
ARC OVI, South Africa Kenya 0 2
WRLFMD, UK Algeria, Egypt, Ethiopia, 128 0
Kenya, Ugaral

Pool 4 headlinesChanges to FMD status in 2017:

1 During March 2017, IZSLER (Brescia, Italy) received samples from aideFimisia
which werecharacterised as belonging to the serotype A/AFRIG¥/lBheage. This is
the first time that this FMDV serotype has been reported in Algeria since 1977, a
sequence data indicates that these outbreaks are due to FMD virusesahat h

originated from West Africénost closely related to isolatésom Nigeria, 2015
~98% nucleotidedentity).
O/ME-SA/Ind2001 viral lineage has not spread further in North Africa during 2017
0 Most recent outbreaks have occurred in Morocco (Novembdrs20
o No evidence for spread in Egypt or elsewhere in the region
1 Elsewhere, serotypes O, A, SAT 1, SAT 2 outbreaks cifsaatappendix 4)

3.4.2 Vaccine recommendations for Pool 4

1 Internationally produced vaccines:
o O/Manisa
o O/PanAsi& (or equivalent)
0 AlEritrea
0 SAT2/Eritrea
1 Locally produced vaccines frafEEVIVAPI (Kenya):
o O:K77/7& EA1
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o A:K5/80¢G1
0 SAT1T155/7t NWZ
0 SAT2K52/84¢ IV
1 Locally produced vaccines from NVI (Ethiopia):
o Topotype O, EA 3
0 Topotype A Africa 3
0 Topotype SAT 2, Xl
1 Locally produced vaccines from BVI (Botswama) MEVAC (Egypt)

3.5 Pool 5 Regional synopsis

3.5.1 Conjectured circulating FMD viral lineages in Pool 5 during 2017

1 Serotype O:
o WA and EA (Nigeria)

1 Serotype A:
o0 AFRICA/IV & VI
9 Serotype SAT 1 (Nigeria)

1 Serotype SAT 2:
0 Topotype VII (Mauritania)

Table 3-5: Overview of samples collected and tested from Pool 5 in 2017 (countries highlighted in
purple; graph represents clinical submissions since 2005)
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NVRI, Nigeria Nigeria 17 486
ANSES, France i), CUITE{Eaa 1 53
Nigeria
CODACERVA, Belgium Nigeria 0 338
WRLFMD, UK Ghana 2 0
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Pool 5 headlinesChanges to FMD status in 2017:

1 Amount of samples tested from this region remains low, hampering efficient mamgic
of the regional FMD situation
o0 Serotypes O, A, and SAT2 have been identified in 2017 by Network labora

(ANSES reported detection of O/WA and SAT 2 in samples collected from-G
Bissau (2016) and Chad, respectivalyd BVI/WRLFMD detect serotype O in Ghi
[see ppendix 4].

Research projects are curtiynunderway to evaluate simple sampling methods 1
the region employing laterdlow devices, which can be used locally for ce

3.5.2 Vaccine recommendations for Pool 5

1 Internationally produced vaccines:
o O/Manisa
O/Maghreb
O/PanAsi& (or equivalent)
0: 3039
A: Eritrea
0 SAl 2: Eritrea & Zimbabwe
9 Locally produced vaccines
o O: WA and EA topotypes
0 A:West Africa (@V) topotype (lineage)
0 SAT 1: Topotype X
0 SAT2: Topotype VI

O O O O

3.6 Pool 6 Regional synopsis

3.6.1 Conjectured circulating FMD viral lineages in pool 6 during 2017

1 Serotype SAT 1:
o0 Topotypes |, Il and llI

9 Serotype SAT 2:
0 Topotypes |, Il and llI

1 SerotypeSAT 3:
o Topotypes |, Il and IlI)
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Table 3-4: Overview of samples collected and tested from Pool 6 in 2017 (countries highlighted in

purple; graph represents clinical submissions since 2005)
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Number of Samples

Laboratory Courtries of Origin Clinical Field Surveillance
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Botswana, Lesotho, Malaw
RRLSS, BVI, Botswana Namibia, Zambia, Zimbaby 57 353
ARGOVI, South Africa ozambique, Namibia, Sou 5 17167
Africa, Swaziland
WRLFMD, UK Baswana, Malawi, Namibie 6 0

Zambia, Zimbabwe

0, Ongoing
A, Ongoing
Asia-1, Ongoing
C, Ongoing
SAT 1, Ongoing
SAT 2, Ongoing
SAT 3, Ongoing

Untyped,
Ongoing

Outbreaks reported to the OIE

0000

o

0, Resolved
A, Resolved
Asia-1, Resolved
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SAT 1, Resolved
SAT 2, Resolved
SAT 3, Resolved

Untyped,
Resolv ed

Figure 33: An overview of FMD outbreaks from southern African countries for events reported to

the OIE during 2017.
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Pool 6 headlinesChanges to FMD status in20Q

1  Outbreaks due to three serotypes (SAT 1, SAT 2 and Séd &pendix 4]
1 In 2017 network laboratories have identified:
0 SAT 1 from Mozambique, South Africa, Zambia and Zimbabwe
0 SAT 2 from Botswana, Mozambique, Namibia, South Africa, Zambia
Zimbabwe
0 SAT 3 from Mozabique and Zambia
1  There is no overall change in epidemiological pattern since the samples from Si
Africa were in the FMD Protective Zone adjacent to the KNP so the outbreak dit
impact the OIE status.

3.6.2 Vaccine recommendations for Pool 6

1 Internationally produced vaccines:
0 SAT 1. SAT105, Bxccine
0 SAT 2: SAT251, BVI vaccine
0 SAT 3: SAT306, BVI vaccine
9 Locally produced vaccines
0 SAT 1: SAT105, SAT109, A South African and a Botswana isolate
0 SAT 2: SAT251, SAT2035, South African isolate from Kruger National Park
0 SAT 3: SAT306, SAT309, Souticakfrisolate from Kruger National Park

3.7 Pool 7 Regional synopsis
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PANAFTOSA, BRAZIL COLOMBIA 2 0
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Pool 7 headlinesChanges to FMD status in 2017:

1 Between % June and 20 July 2017 there were outbreaks of serotype O in the
Cundinamarca, Arauca and Norte de Santander regions of Colombia. On detecti
FMD the Colombian Agricultural and Livestock Institute (ICA) initiated health
protocols and immdiately applied the quarantine to the locatiorBhese outbreaks

f SR (2 GKS &dza LIS y-fiek @uigh vatdnatiorestatdisy. @Hislstitds
was reinstated in December, with the exception of the territory within a FMD
containment zone.

Phylogenet analysis by PANAFTOSA indicates that the strain is very similar to ¢
strain of Venezuelan origiisee Appendix 4)

Venezuela
Norlutand«

N

09D
»
83

Figure 3-41: FMD outbreaks reported in Colombia during 2017

3.7.1 Vaccine recommendations for Pool 7

1 Internationally produced vaccines:
o All vaccines used in the region are produced in South America (Argentina, Brazil,
Colombia, Paraguay & Venezuela have vaccine faaturers)
1 Locally produced vaccines
o O:QCampos
0 A: AsCruzeiro, A/Arg/2001
0o C: GlIndaial
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4 Improving the quality of laboratory tests from FMD reference
laboratories

4.1 Proficiency testing schemes (PTS) organised by the Network Partners

Australia

Proficiencytesting for FMD molecular (PCR) and serology (ELISA) was provided to the Australian
State laboratories and New Zealand under the Laboratories for Emergency Animal Disease, Diagnosis
and Response (LEADDR) network. Two rounds of FMD PCR and one roundbf$Mas

provided to the LEADDR network in 2017.

Brazil

1 Proficiency test organizegl2016
o FMDV/VSV typing by ELISA
o 13 lab participants

9 Ongoing 2017 Proficiency test
o FMD/VSV typing by PCR

China
1 National PT for major animal disease organized by CADRlamdApril 2017
o funded by MoA
0 FMD blind samples prepared and provided by FMDRL
0 32 provincial labs were invited and 29/32 labs correct.
Kenya

9 Nakuru Training Courses
o FMD diagnosis and outbreak investigation for EU and Kenyan Vets

Republic of Korea
The naional proficiency tests in South Korea (2017)

1 Regional Diagnostic Centers (7) for FMD antigen and antibody test (twice a year)

Thailand

Round 5 (2017) intelaboratory comparison
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1 17 participating laboratories
o0 9 FMD laboratories in Thailand [all resukseived]
0 8 FMD laboratories in Soufastern Asia (Vietnam (2), Myanmar, Lao PDR,
Malaysia, Brunei, Singapore & Cambodia) [4 results received, 4 in progress]

United Kingdom

Participants from Global Network

EUFMD funded participants

BVI Botswana, Brazil, Canéda
China, Ethiopia, Kenya, Nepg

Phase XXVIIII Phase XXX
(2016) (2017)
Total invited laboratorie's 94 81
Total rumber of shipments 70 70
Participants from European Union 28 27
(funded by EURL for FMD) (EU member states) (EU member states)
Catl 0% Catl 0%
% of labs meeting target Cat2 0% Cat2 0%
performancé Cat3 60.71 % Cat3 44.44 %
Cat4 39.29 % Catd 55.56 %

Argentina, Botswana, Brazil,
Canad3d, Ehiopia, Kenya,

L . . Nigeria
Lab$ Nigeria, Ryssm, South Africa Russia, South Africa, Thailan
Thailand, USA
USA.

Catl 0% Catl 0%

% of labs meeting target Cat2 0% Cat2 0%
performancé Cat3 60 % Cat3 72.73%
Cat4 40 % Catd 27.27 %

states (NoREU)

Participants from EuFMD Member

Albania, Gemgia, Macedonia,
Norway, Serbia, Switzerland

Albania, Israel, FYR Macedon
Norway, Georgia, Serbia,

Turkey Switzerland, Turkey

Catl 0% Catl 0%

% of labs meeting target Cat2 0% Cat2 0%
performancé Cat3 66.c % Cat3 75 %
Cat4 33.0% Cat4d 25 %

Participants from neighbourhood

Algeria, Armenia, Azerbaijan
Iran, Lebanon, Moldova,

Algeria, Armenia, Azerbaijan
Egypt, Jordan Kosovo,

countries . .| Lebanon, Moldova, Morocco,
Montenegro, Morocco, Tunisig o
Tunisia.
Catl 0% Catl 0%
% of labs meeting target Cat2 0% Cat2 0%
performance Cat3 77T % Cat3 70 %
Cat4 22H% Cat4 30 %
Summary of EUFMD funded participants
Invited

Panel 1 23 Panel 1 22

Panels shipped Panel 2 23 Panel 2 23

Panel 3 26 Panel 3 25

Panel 4 14 Panel 4 15
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Total number of participants funded 26 o5
by EUFMD

Selffunded participants

Australia, Kazakhstan, Namibi

Participants Pakistan, Senegal, Singaporg
Swaziland, UAE, & Zambia
Catl 0%
% of labs meeting target Cat2 0%
performancé Cat3 44.44 %
Cat4 55.56 %

! Additional laboratories (neiNRL) participate in the PTS at their own expghiset including IZSLER
and CODACERVA who participate as European NRISA are sefunded *Scored according
criteria agreed by the RLs within Europe, each laboratory receives a personalized anonymous
feedback letter to highlight areas in which they could improve, and performance of each laboratory is
broadly categorized into one of four groupSafegory } to emphasize critical isssigvhere
immediate action is required that impact upon the laboratory to correctly identify FMD virus
(virology tests) or FMDV infected animals (serological te§taje@ory 2 laboratories with serious
issues with the performance of individual tests thaed to be addressed;étegory 3 to record
additional observations which may need to be considered by the laboratory to improve the local
performance of individual tests an@4tegory 4 laboratories whose tests which are fit for purpose
and where no fuher action is required.

USA

1 FMD rRTPCR Proficiency Testing Scheme with 45 US NLAHN.
1 FMD rRTPCR Proficiency Testing Scheme with CQPBBVES, Panama.

4.2 Supply of reagents

Argentina

Recipient of the
reagent

Type of Reagent Quantity

Hyperimmuneguinea pig sera A24 Cruzeifo Argentina and

100 vials x 1 ml

ARG2001-01 Campo£3 Indial Paraguay
FMD challenge viral suspension for PPG te| . .
A24 CruzeireArg 200301 Campos 1500 vials x1 mi Argentina
Viral Inactivated Antigen 224ml Argentina
. Argentina, Uruguay

Typing ELKS 16 x 5 plates and Paraguay
3 ABC ELISA 5 x 100 plates Argentina

Reference Sera NSP 3vials x 1 ml South Korea
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Australia

1 External quality assured controls were supplied to LEADDR laboratories for PCR and ELISA.
1 The role out to theAustralian LEADDR network of the PrioCHECK® FMDV NS ELISA to
standardise capability was undertaken in 2017.

Botswana

Recipient of the reagent

Type of reagent Quantity

(Laboratories/Countries)
FMDV antibody kits 50ml of SAT 306 rabbit sera BNVL/ Botwana

FMDV antigen kits 50ml Each SATA ELISA reagent: CVL/Zimbabwe
and controls

Canada

Recipient of the

. reagent
Type of reagent Quantity (Laboratories /
Countries)
FMDV antigen kit§Rabbit and Guinea pig antibody 6 ml Botswana Vaccine
pairs for SAT1,2,3 double antibodynslwich ELISA) Institute(BVI) / BITRI
SAT 2 strip test reagents (Bic#i76-10 SAT 2, Gold 400 ul and 500 Botswana Vaccine
conjugated F242) ul Institute(BVI) / BITRI
Purified mAb F21140S06 (against FMDV/O) and Cambivac Ltd. UK
500 pl each

F10140SA6 (againEMDV/A)

China
. Recipient of the reagent
Type of reagent Quantity (Labgratories/Count?ies)
LPBEO 6962
LPBEAsial 3244 . .
Veterinary laboratories; large scale
LPBEA 3329 breeding companies; China
NSP3ABCELISA 2004 ’
SPCHype A, O; pilot) 145
Antigen ELISA 0 FMDRL only
Conventional MUKRT PCR 286
Realtime RTPCR 683 Provincial veterinary laboratory in
China
Typing reatime RTPCR 214

France

1 MasterMix duplex rtRIPCR
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India

Type of reagent

Inactivated antigen
FMDV RNA

RNA atraction kit

LFD and extraction kit

Quantity

Recipient of the reagent

FMDV antibody
kits

FMDV antigen
kits

94,380 (NSIDIVA Kit)

6,000 (SELI3)

(Laboratories/Countries)

Regional and collaborating centres of AICRI
on FMD, India

Regional and collaborating centres of AICRI
on FMD, India & Sri Lanka
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Italy
FMDV  NSPAb . .
antigen  ELISAKI SP Antibody ELISAKIt
detection
Of;;r:‘itzr;’tgn Egsﬁgpe spc FMDV| FMDV FVDV FMDV FMDV
v (0] A Asial SAT2 SAT1
Asial,
SATD
Training FAO 6 4 3 1 1
South Korea 8
Singapore 1 1 1 1
Asia Vief[nam 2
Taiwan 1 3 2
Mongolia 10 14 13 5
China 5 2 590 290 60
Pakistan 75 10 18 17 17
Central Asia & Kazakhstan 730 3 3
WestEurasia Turkey 6 3 4 3
Georgia 2 2 2
UAE 26 26
Middle East Israel 5 1 1 1
Saudi Arabia 6
Egypt 10 7 7 7
Mauritius 1
Algeria 6 20 5 5
. Morocco 1 3
Africa Senegal 1
Sudan 3 3 3 3 3
Nigeria 2 1 1 1
Kenya 9 4 4 4 4 4
New Zealand 1 1 1 1
Slovenia 1 1 1
Lithuania 1
Japan 1 1 1
Brazil 1
Countries FMDV Romania 1 ! 1 1 1
free Sweden 1
Ireland 2 1 1 1 1
Belgium 1 2
Albania 1 1 1 1 1
Austria 1
Croatia 1 1 1 1 1
Poland 1 1 1 1 1
Total number of kits 155 50 1414 389 102 20 5
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Republic of Korea

Type of Product name Details Quantit Recipient of the reagent
Reagent y (Lab/Countries)
Biosign FMDV A Ag rapid kit for Pan 50
test serotypes
: APQA FMDV O / Ag rapid kit for O serot :
Antigen Tes Q L Liee . ! . yp 50 Mongolia
rapid kit (trial version)
APQA FMDV A £ Ag rapid kit for A serotyp 50
rapid kit (trial version)
Biosign FMDV A L
g Ag rapid kit for all serotype 35
test
APQA FMDV Oy Ag rapid kit for O serotypt 50
_ rapid kit (trial version)
Antigen Tes —
APQA FMDV A £ Ag rapid kit for A serotype 50
rapid kit (trial version) _
. — . Sri Lanka
APQA FMDV Asii  Ag rapid kit for Asial 50
Ag rapid kit serotype(trial version)
VDpro FMDV NS
NSP Ab ELISA 192
Antibody Ab ELISA
Test  VDpro FMDV Tyg
0O ELISA SP Ab ELISA for type C 192
Biosign FMDV A
g Ag rapid kit for all serotype 35
test
APQA FMDV O / Ag rapid kit for O serotypi 50
_ rapid kit (trial version) _
Antigen Tes —— Vietnam
APQA FMDV A # Ag rapid kit for A serotype 50
rapid kit (trial version)
APQA FMDV Asii  Ag rapid kit for Asial 50
Ag rapid kit serotype(trial version)
Biosign FMDV A Ag rapid kit for Pan 35
test serotypes
APQA FMDV O / Ag rapid kit for O serotypi 50
) rapid kit (trial version)
Antigen Tes APQA FMDV A £ Ag rapid kit for A t
rapid kit for A serotyp
. grap ) . yp 50 Myanmar
rapid kit (trial version)
APQA FMDV Asii  Ag rapid kit for Asial 50
Ag rapid kit serotype(trial version)
Antibody  Bionote FMDV
Test NSP Ab ELISA NSP Ab ELISA 480
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T li : . Recipient of th t
ype o Product name Details Quantity SCipient 0 e'reagen
Reagent (Lab/Countries)
Biosgn FMDV A¢ Ag rapid kit for Pan 35
test serotypes
APQA FMDV O / Ag rapid kit for O serotypr 50
) rapid kit (trial version)
Antigen Tes —— LAO PDR
APQA FMDV A £ Ag rapid kit for A serotyp 50
rapid kit (trial version)
APQA FMDV Asii  Ag rapid kit forAsial 50
Ag rapid kit serotype(trial version)
Biosign FMDV A Ag rapid kit for Pan 35
test serotypes
APQA FMDV O / Ag rapid kit for O serotypr 50
, rapid kit (trial version)
Antigen Tec —
APQA FMDV A £ Ag rapid kit for A serotyp 50
rapid kit (trial versim) .
, — . Cambodia
APQA FMDV Asii  Ag rapid kit for Asial 50
Ag rapid kit serotype(trial version)
VDpro FMDV NS
NSP Ab ELISA 192
Antibody Ab ELISA
Test  VDpro FMDV Tyg
P Ab ELISA f 192
0O ELISA SP Ab ELISA fortype C 19
Biosign FMDV A L
10sign Ag rapid kit for alkerotypes 35
test
APQA FMDV O / Ag rapid kit for O serotypt 100
) rapid kit (trial version) I
Antigen Tes — UK(Pirbright)
APQA FMDV A / Ag rapid kit for A 100
rapid kit serotype(trial version)
APQA FMDV Asii  Ag rapid kit for Asial 100
Ag rapid kit serotype(trial version)
APQA FMDV A¢ A id kit f iff PAN
Antigen Tes Q o ¢ A9 raplq "t or.3d| ! 120 FAO(For Nepal, Kenya)
rapid kit (trial version)

Russia
Type of reagent Quantity Recipient of the reagent
(Laboratories/Countries)
FMDV antibody kits 96 KazakhstanSouth KoreaVietnam
FMDV antigen kits 12 KazakhstayKyrgyzstan
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Thailand
Type of reagents  Supplied nationally Supplied to OIE Remarks
and own lab Country Members in
SEA
Rabbit trapping Type O = 26 sets Type O = 2 sets Specific
antibody for type Type A = 25 sets Type A =3 sets programme;
O, A and Asial Type Asial = 13 sets Type Asial = lset(La _ Providing of
: . PDR) complete set of
Guinea pig Type O = 28 sets Type O = 2 sets ELISA reagent for
detecting Type A= 29 sets Type A= 3sets inter-laboratory
antibody for type Type Asial = 16 sets Type Asial =1 set comparison
gn(? Asial testing
inactivated & Type O = 120 ml Type O = 5 ml round 5/2017
concentrated Type A = 59 ml Type A = 7ml Total 18 sets
antigen (50X) for Type Asial = 29 ml Type Asial = 2 ml FMD labs in
type O, A and Thailand
Asial =9 ses$,
Control serum for C++ = 175 ml C++ = 30 ml SEA Labs = 8 set
C++,C+ andC C+ = 175ml C+ = 3ol
G = 160 ml G = 30 ml
United Kingdom
Country I\Io?r\zgir Serotype Reagent type
Belgium 1 A Antisera
Switzerland 77 NSP NSP
South Korea 111 O, A C,Asial Antigen, antisera, controls
Vietnam 701 O,A C,Asial Antigen, antisera, controls
Polnd 109 O, A, C, SAT 1, SAT 3, Asia Antigen, antisera, controls
Russia 8 O, A, SAT 1, Asia 1 Controls
New Zealand 5 O, SAT 1, SAT 2, SAT 3 Antigen
UK 12 O, A, NSP Antigen, antisera, NSP
Romania 3 C, SAT 3 Antigen, antisera
Lithuania 4 O, A Controls
Total 1031
FMD viruses provided to other FMD labs and commercial companies
Country volume Serotype Reagent type
Argentina 9 ml 0O, A, Asid Viral isolate
Belgium 12.6 ml O, A Viral isolate
Japan 4.8 mi O, A Viral isolate
The Netherlands 1.8 ml O, A Viral isolate
Russia 7.2 ml SAT 2 Viral isolate
United Kingdon{BI) 43.2ml O, A Viral isolate
Total 78.6 mi

In addition to FMDV, SVV isolates were sent to Belgium (3.6 ml) and Ireland (3.6 ml)
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USA
Reagents provided to CORPEGDIVES (Panama) for FMO &%V Antigen ELISA (Kits)

4.3 Training courses organised by Network partners

Argentina

1 Vesicular Disease DiagnosiSenacsa, Paraguay
1 FMD Vaccine Quality ContreRQIA, South Korea
1 FMD Vaccine Quality ContreNigeria

Australia

1 Recent Advances in emengcy Animal Diseases Annual Symposiurtt, 189" October
2017.
0 This course is designed for veterinarians, animal health managers, diagnosticians
and livestock industry representatives as part of their continued education.
o Talks were presented on variodseases including FMD.

Brazil

1 International workshop for FMD differential diagnosis
0 30 patrticipants from all COSALFA countries

Belgium

In November 2017, COBRERVA organised a twaeks training course for 3 scientists from Nigeria
(NVRI) and 1 scientisom Ethiopia (NVI).

Botswana

9 Outbreak investigations and molecular characterization of foot and mouth disease viruses
circulating in soutkhwest Niger
o0 PhD student
0 BVl as atechnical centre
o Collaborating with University of Liege, Belgium
1 Genetic and angenic characterization of foot and mouth disease virus strains isolated in
2011 and 2015 in Ngamiland, Botswana
0 MSc student, Molecular BiologyOne Health
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o Collaboration with Sokoine University of Agriculture, Tanzania
9 Outbreak investigations and moldaun characterizaon of footand-mouth disease viruses
circulating in southern Ghana.
0 MSc Student, Microbiology
o Collaborating with University of Botswana

Canada

1 Foreign Animal Disease Recognition course (for Canadian veterinarians mainly but also
international).

1 22 FMDV 3ABC ELISA and 45 FMDWRRTpanels provided to the Canadian Animal
Health Surveillance Network (CAHSN) laboratories.

1 Training of CAHSN lab analyst on FMDV\IRER.

i Training of Botswana Institute for Technology Research and InnovatibrRIjB
scientists/technicians on FMDV antigen detection by ELISA and lateral flow strip test.

China
T National Training
0 Reports or seminars at workshops organized by provincial labs
A FMD epidemiology; Surveillance/PVM; Vaccination; Prevention and
control
o0 10 series of Training Courses jointly organized by FMDRL and Diagnosis Center,
LVRI
A Focuses on lab operating; ~600 persons joined (Lab staff from provincial
laboratories and vets from big farms)
0 Biosafety training
o Field training (sampling during active sutlaice)
1 International Training
o LYGSNYyraaAz2zyrt GNIXAYAYy3 @g2N)akKz2L) 2y ¢! 534
, 10"-24" September 2017
A A project directed by Dr Yanmin Li; Funded by MoST, China; Lectures and
experimental operations; 15 Trainees from 8untries (Thailand,
Pakistan, Kazakhstan, Mongolia, Egypt, Sudan, South Sudan and Burundi)
France

One week training at the Animal Health Laboratory, Reduit, Mauritius
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Republic of Korea

1 Laboratory diagnostic training of regional veterinarians from RegDiznostic Centres
o 3times
0 40 Vets
{ Scientific and Technical Training for Asian Countrig¥\(&rkshop)
o FMD diagnosis and surveillance, FMD vaccine evaluation
0 10 participants from 5 Asian countries (Vietham, Cambodia, Lao PDR, Sri Lanka &
Myanmar)
o 5"to 13" September 2017

South Africa

v A 4 ooA =

o For staff of Makerere University and UVRI, Uganda
0 Run by Drs Scott and Maree
1 Optimisation of ELISA and quality.
o Training run at BVI, Botswana
0 Run by Nazeem Cassim and Brenda Botha
91 Danika varder Merwec student; University of Pretoria

Russia

1 Advanced training in upp-date epidemiology, diagnosis, prevention and control of FMD,
Sheep and Goat pox and Peste des petits ruminants.
o 16 trainees from 4 Russian Federation regions.
1 Three workshops oapidemiology, diagnosis and control of FMD for Veterinary Services.
0 208 trainees from 25 Russian Federation regions

Thailand

1 Training on Immunohistochemistry testing.
0 RRL staff at Kodaira Laboratory, Japan
0 24M-28" April 2017
1 Handson Laboratory TrainmonFoot and Mouth Disease diagno§ifficer from Depement
of Animal Health (DAHYjetnam.
o0 4 staff of RAHOG6, DAH Vietham to be trained at RRL, Pakchong
o 22"May to 2¢June 2017
0 Subject training :
A Antigen typing ELISA, LP ELISAR®R and Sequencing
1 International training Workshop on Major Transboundary Animal Diseases (TAD), FMD, PPR
and Sheep /Goat Pox Diagnosis Technology
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T

1

o LVRI, China

o 10"-14" September 2017
Scientific visit of 10 officers from Animal and Plant Quarantine Agency (QIA), Soethako
FMD diagnosis.

o 7" December 2017.
Scientific visit of 4 visitors from Taiwan under the Cooperation on Building Veterinary Capacity
for Veterinary Drugs, Biological Products and Medicated Feed Rroducts Registration
between Thailand and Taiwan RC)

o 10"November 2017.

United Kingdom

T
1

USA

Training in vaccinenatching proided to APQA, Republic of Korea
Ethiopia- (WRLFMD and NAHDIC are currently collaborating ddlB&rtwining project)
0 Two scientists from WRLFMD visited NAHDIC to provide tramimegHime RTPCR
and serological methods (including virus neutralisation test)
o One scientist visited Pirbright for omeonth training in advanced molecular methods
(lineagespecific reatime RTPCR and sequencing)
0 One scientist visited Pirbright fordining in serological diagnostics
Twoweek residential training course for FMD diagnostics provided to scientists from Israel,
Lithuania, New Zealand and Singapore.
Training provided to a scientist from Ireland in FMD serological methods
WRLFMD hosted asiting scientist fronKazakhstano develop tailored diagnostic methods
for Central Asia
WRLFMD hosted a visiting scientist frdaparto evaluate novel diagnostic methods for FMD
OctNov 2017:ELearning training in FMD diagnostic methods provided @6 participants
from 49 countrieg62 completed the course and received certificates)

FAD (foreign animal diseases, including FMD, CSF, ASF and others) Schools with US field
veterinarians only.

44| Page



4.4 Collaborative projects

Argentina

Purpose of

Collaborators Outcomes

collaboration

SENACASA (Paraguay) Bilateral agreement Bilateral agreemenbetween SENACSA
Paraguay laboratories and SENASA
Argentina in diagnosis and control of
Zoonoses, and Biosecurity and Biosafe

Vietnam RAHO 6 FMD viral characterization
QIA (Republic of Korea) FMD Vaccine Development of FMD new generati
Quiality Control vaccines based on nenfectious viral

capsids; PID 201322022

Australia

Collaborators Purpose of collaboration Outcomes

RRLSEA (Titend), Regional Vaccine matching studies
Animal Health Office 6 (Vietnam

National Animal Health Laboratory visits
Laboratory (Lao F®), laboratory

in Nay Pyi Taw, Myanmar

The Pirbright Institute (UK), Vaccine matching studies Study the efficacy of a
Wageningen Bioveterinary serotype A vaccine
Research (Netherlands) available in the Australian

Vaccine Bank (AVB).
Nétional Centre for Foreign Vaccine matching studies
Animal Diseases (Canada), MSI
Animal Health

FLI (Germany) Virus inactivation studies
Brazil
Collaborators Purpose of collaboration Outcomes
Department of Animal NSP Serosurvey in I-ELISA 3ABC/EITB non
Production and Health support to OIE dossier fo reactive farms
Veterinary Sergee / iriname recognition of FMD free
PANAFTOSA status
COSALFA countries FMDV Regional Antigen Constitutive Agreement
(all of South America & Panam Bank approved by PAH@nd
COSALFA countries
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COSALFA countries Updating document of Documents approved by 44th
(all of South America & Panam Minimum Standards for COSALFA (April 2017)
biorisk management in
laboratories handling
FMDV and/or its

derivatives
Belgium
Collaborabrs Collaborativeproject Outcomes
NVRI (Nigeria) OIE twining project Building the capacity of NVRI
BVI (Botswana)  Bilateral collaboration
LNV (Burundi) Bilateral collaboration
Botswana
Collaborators Purpose of collaboration Outcomes
Universityof Botswana Next Generation Vaccine Plant based produced
(Botswana), Keck Graduate FMD vaccine for SATs

Institute (USA)
BITRI (Botswana), Canadian Develop and validate LFD for Serotype specific

Food Inspection Agency detection of FMD Antigen in the detection of outbreak
(Canada) field strain
Canada

Collaborators Purpose of collaboration Outcomes
lowa State University Validation of assays for FMDV antige Molecular and serological
(USA) and antibody detection in swine oral assays for FMDV detégh
fluids in swine oral fluids

Botswana Institute for Development of strip tests for SAT1,Zz Field deployable FMDV

Technology Research/ 3 antigen; and NSP antibody detectic diagnostic tests

Botswana Vaccine

Institute (Botswana)

Australian Animal Health Emergency and improved vaccines fc Knowledge of suitable

Laboatory (Australia) FMD vaccines for
emerging/circulating FMD
viruses
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China

Collaborators

Purpose of collaboration Outcomes

Korea Atomic Energy

Researcland development of an Korea collaborators visited

Research Institute (Republic attenuated edible FMD vaccine LVRI in August 2017

of Korea)

Kazakh National Agrarian
University (Kazakhstan)

using salmonella as the vector

Cooperative creation and The opening meeting of the
application studies of new project is held in Lanzhou on
products for preveribn and 16" November 2017

control of major transboundary
animal diseases

The University of East Anglii Exchange of vaccine technology Dr. Zhidong Zhang, Dr Yanmil

(UEA) (UK)

National Microbiology
Laboratory- Public Health

for the delivery of oral vaccines t Li and Dr Xiaodong Qin has

mucosal visitedLaboratory, UEA in Au
2017
Genetic variation indot-and- Examined the genetic

mouth Disease Virua/HUBWH  variations of the FMDV under

Agency of Canada (Canada strain under selective pressures the antibody selective

University of Manitoba
(Canada)

of antibody and its correlation  pressure
with vaccine potency

Ethiopia

Collaborators Collaborativeproject Outcomes
WRLFMUK) OIE twiniry project Building the capacity of NAHDIC in different
FMD Diagnosis and antigen detection
Molecular test, Serotypingsing RT PCR
Vaccine matching

France

Collaborators

SLU, CODBERVA (Belgium),

FLI (Germany)NRA

CIRAD (France), IRED (ex Far

laboratory)

Purpose of collaboration Outcomes

Host response gene
signatures associated witl

Transcriptovac project (Anihwa) FMDV infection,
vaccination and
persistence

Characterisation of FMDV

circulating in Chad
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India
Collaborators Purpose of Outcomes
collaboration
PIADC, USA This collaborative The details are discussed hmetfollowing manuscript
research project is 1 Hayer S&t al. (2017) Quantitative characteristic
aimed at improving of the footand-mouth disease carrier state
the understanding of under natural conditions in Indidransbound
Footand-Mouth Emerg Disdoi: 101111/tbed12627
Disease (FMD) ecolo¢  Ranjaret al.(2016) Fooand-Mouth Disease
in endemic regions to Virusassociged abortion and vertical
provide the basis for transmission following acute infection in cattle
effective control under natural conditionsPLoS One
strategies. 11(12):e0167163
1 Hayer S&t al.(2017) Footand-mouth disease
virus transmission dynamics and persistence ir
herd of vaccinated dairy cattle India.
Transbound Emerg Di&ccepted)
1 Other manuscripts under preparation
Italy
Collaborators Collaborativeproject Outcomes
1 Use of recombinant reagents
Continuous validation and (Integrin, VLPS) in ELISA kits
The Pirbright Institute, UK improvement of new 9 New mAbs investigations
diagnostic kits (ELISA) 1 Quantification of crosseactivity

of SP AHELISAS

USDA ARS PADC Foreigl Study of interaction between

Animal Disease research, FMDV and host proteins Production of n\bs to 2B

Plum Island NY, US during infection

(design study agreed in 2017,

activities planned in 2018)

1 Country serosurvey

1 Collection of samples (OP) in
suspect and seropositive farms tc
characterize FMD circulating
viruses

1 Trairing of two PhD students

1 Results of endpoint titratin for
serotypes O,A,SAT1 and SAT2
(and for NSP Ab) of sequential P
sera.

1 Results of endpoint titration for
NSP Ab and for serotypes
0O,A,SAT1 and SAT?2 of field sers
collected in endemic settings.

University of Tripoli, NCAL

“Libya Study of FMD epidemiology

Kinetic and Evaluation of the
immune response to field
International Livestock vaccination with tetravalent
Research Institute (ILRI) vaccine.
Kenya
Investigation of virus serotyp
diversity by serology
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1 Preliminary tests done in
Morocco, Algeria, Tunisia (IZSLE
kits)

9 VNT at IZSLER (shipment proble
to be solved)

Field vaccination trials for
evduation of vaccines
currently used in Maghreb
region

North Africa, OIE, EuUFMD

Kenya
Collaborators Purpose of collaboration Outcomes
Kenya Wildlife Service (Kenya Evaluating crosspecies
PIADC US Department of transmission of FMD in rangelanc
Agriculture (USA), University ¢ shared by buffalo and cattle in
Minnesota (USA) Kenya

Improved understanding
of FMD transmission
dynamics in Kenya

EU and Kenyan Vets
capacity for FMD outbreal

DVS Kenya (KENYA)FEID FMD Reallime training diagnosis & investigation

improved
Republic of Korea

Collaborators Collaborativeproject Outcomes
National Center for Veterinary Tocarry out comparative studies of Aviar Data and
Diagnosis, Department of Animal influenza virus and Foot and mouth materials
Health (Vietnam) disease virus between Korea and Vietna (2016~2024)
National Animal Health and To study on genetic characterization of On going
Production Research Institute foot and mouth disease viruses and avia (2018~2022)
(Cambodia) & National Animal influenza virus in FMD and Al endemic
Health Laboratory (PDIR0) countries (Cambodia and LAO PDR)

Ministry of Livestock, Fisheries & Professional development in diagnosis o Ongoing
Rural Development: Livestock FMD in Myanmar (KOICA project)

Breeding and/eterinary

Department & other relevant

departments (Myanmar)

Nigeria
Collaborators Collaborativeproject Outcomes
CODACERVA OIE twining project Personnel traimg
(Belgium) Implementation of SOPs

Sample characterization including
phylogenetic analysis
ANSES (France) Rapid on site diagnosis of Personnel training on LFahd sample

FMD and safe and cost shipment

effective shipment of

samples using lateral flow

devices for laboratory

diagnostic
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Russia
Collaborators Purpose of collaboration Outcomes
Ministry of Agriculture  Second stage of animal health Supply of emulsion FMD vaccine.
(Russian Federation) status improvement in Serum testing
Mongolia
FGBI ARRIAH (Russia) Maintaining FMD freedom in  Program of FMD control until 2020
the CIS countries has been developed and approved
by the Heads of the CIS members.
FMD prevention measures have
been continuously implemented
South Africa
Collaborators Purpose of collaboratin Outcomes
The Pirbright Institute NSFEID funded project
(UK) investigating Persistence of FMD

in African buffalo
University of Glasgow Improving the quality of foeand-  Tracking the atigenic evolution of
(UK), The Pirbright  mouth disease (FMD) vaccines foot-and-mouth disease virus
Institute (UK)
PIADG; USDA (USA) USDA funded project to Selectior ScFv binders to serotype A, SAT1,
of appropriate candidate vaccine SATZ2 and SAT&8uses
strains in emerging FMD outbreal

Oxford University Antigenic structure of FMDV Antigenic refocusing of a SAT2 foo

(UK) and-mouth disease virus through
dampening of epitope regions

Oxford University Antigenic structure of FMDV Symmetrical arrangement of

(UK) positively charged residues around

the five-fold pore of T type foot
and-mouth disease virus enhances
binding to heparan sulphate
The Pirbright Institute Structurally design of improved  Evaluation of immune responses o
(UK) master seed virus stabilised SAT2 antigens of feot
and-mouth disease in cattle
SAT?2 fot-and-mouth disease virus
(FMDV) structurally modified for
increased thermostability

Dr P. Opperman, M. Production of SA$pecific Novel buffalo antibody library with
Chitray and F.F. monoclonal antibodies for the more than 107 binders
Maree development of a diagnostic ELIS
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Thailand

Signed MOU on Research collaboration between NIAH, Japan and NIAH Thail&ddioa 2017.

Collaborators
National Institute of
Animal Health (NIAH),
Kodaira lab (Japan)

Department of National
Park wildlife and Plants
Conservation (Thailand)
National Institute of
Animal Health (NIAH),
Bangkok (Thailand)

Collaboration project

Outcomes

1) Researchapic: FMDV Complete Scientific information on
Genome Sequencing (continue ) molecularepidemiologyof
2) Oganise the Scientific Meeting FMDVand genomic variation

on FMD research between RRL,

Pakchong and NIAH, Kodaira.
Which will be held in Kodaira,
Japan, 15816 Feb. 2018.

Preliminary seresurveillance study

of FMD disease in Wildlife

Development of molecular
serotyping of foot and mouth

disease virus by real time FACR

information

Exchange FMZsfor research
collaboration under the MOU
and specific MTA

Basic informtdon of FMDV
serology in wildlife animals,
zoo and national parks

Rapid and new technology for
FMDV gaotyping in field
specimens

United Kingdom
Collaborators
Malaysian Government

Collaborativeproject
Development of vaccine

Outcomes
Improvement of serological

matching tests for Southeast tests for vaccine matching

Asia

LLNL (USA) & Embakasi (Keny: Vdidation of RTPCR

methods for milk

IZSLER (Italy), ANSES (France Validation of NSP tests
Lelystad (The Netherlands)

IZSLER (Italy)

Development of FMD ELISA

tests

SUA (Tanzania) &TVLA (Tanzal Improved tools for the
surveillance and diagnosis of epidemiology of FMD in

NAHDIC (Ethiopia)

Miyazaki University (Japan)

FMD
OIE Twinning Project

FMDV

Validation of field tests for

Validation of RPCR method:
for milk

Inter-laboratory exercise for
NSP assays

New ELIS#ests for FMD
diagnosis

Understanding the

endemic settings

Improved diagnostic capacity
for Ethiopia

Generate validation data for
field tests

USA
Collaborators
Department of Homeland
Security (USA)

OIE/FAO Refenee laboratories

network

Collaborativeproject

International FMD Vaccine

Trial Working Group
FMD Vaccine Matching
Working Group

Outcomes

T tFNIAOALN y

Working Group

1 Participant of the OIE/FAO Reference laboratories network FMD Vaccine Matching Working

Group

2F GKS

5S5LI NI YSyi

27
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Appendix 1 - Details of clinical samples from field cases from
countries in FMDV endemic regions tested during 2017

Laboratory Samples from Total O < : Comments

ANSES  GuineaBissau 1 1 - - -

NI
1

[y

N

Zimbabwe 21 - - - - 5
Zambia 11 - - - - 4 - 5 - 2
BV Uganda 21 1 - - - - 1 - - 19
Namibia 19 - - - - - 9 - - 10
Malawi 1 - - - - - - - - 1
Botswana 5 - - - - - 5 - -
Russia 8 5 - - - - - - - 3
FGBI ARRIZ Mongolia 19 17 - - - - - - - 2
F('\K"e[il;t)’ Kenya 84 29 11 - - 18 7 - - 19
ICAR India 150 150 - - - - - - - -
IZSLER Algeria 6 - 6 - - - - - - -
LVRI China 58 19 8 - - - - - - 31
NAHDIC Ethiopia 112 70 10 - - 4 - - - 28
South Africa 287 - - - - 1 1 - 2 285
UAE 30 - - - - - - - - 30
ovi Swaziland 12 - - - - - - - - 12
Mozambique 58 - - - - 1 - 2 3 55
PANAFTOS Colombia 2 2 - - - - - - - -
QA Korea,ol;iepubli 9 8 1 i i i i i i i
NVRI Nigeria 17 6 5 - - - 6 - - -
Thailand 76 32 14 - - - - - 63 30
RRLSEA PDR Lao 5 2 - - - - - - 4 3
Myanmar 31 19 - - 2 - - - 29 10
Lt Ly Turkey 354 99 156 - - - - - 33 66
Iran 5 - 5 - 2 - - - - -
Afghanistan 38 5 9 - 2 - - - 22 -
Algeria 3 - 3 - - - - - -
Bhutan 2 15 1 - - - - - 5 1
Botswana 1 - - - - - 1 - - -
Cambodia 5 3 3 - - - - - - - ldualinfction:O&A
Egypt 3B 21 1 - - - - - 10 3
Ethiopia 81 31 - - - - - - 22 28
Ghana 2 1 - - - - - - - 1
Hong Kong 4 3 - - - - - - - 1
WRLFMD Iran 24 9 9 - - - - - 4 2
Israel 8 8 - - - - - - - -
Kazakhstan 5 - - - - - - - - 5
Kenya 7 3 - - - - - 2 2
Korea, Republic 3 2 1 - - - - - - -
Laos 2 2 - - - - - - - -
Malawi 1 - - - - 1 - - - -
Mongolia 16 8 2 - - - - - - 6
Myanmar 5 3 - - - - - - 2 -
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Laboratory Samples from Total O : Comments
Namibia 2 - - - - - - - - 2
Nepal 50 26 3 - - - - - 16 5
Pakistan 45 14 112 - 22 - - - 3 1 6dudlinfecions A&Ada
Palestinian
Autonomous 10 8 - - - - - - - 2
Tenitories
Saudi Arabia 25 1 7 - - - - - 2 15
Sri Lanka 20 1 - - - - - - 2 7
Thailand 28 18 10 - - - - - - -
Uganda 2 1 - - - - - - 1 -
Zambia 1 - - - - - - 1 - -
Zimbabwe 1 - - - - - 1 - - -
Totals 1848 653 276 0O 28 34 33 8 151 674
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Appendix 2 - Vaccine matching studies undertaken by Network
partners during 2017

Vaccine efficacy is influenced by both vaccine potency and vaccine match and it is fbastile
poor match may to some extent be compensated by high potency vaccines and by administering
more than one dose at suitable intervals. The use of oil adjuvant is also expected to improve
efficacy. Thus, a vaccine with a weak antigenic match todhifielate, as determined by serology,
may nevertheless afford some protection if it is of sufficiently high potency. Therefore, in the
absence of a good match, or where the match is unknown, vaccines of high potency should
preferably be used. The valuesshown below, represent the one way serological match between
vaccine strain and field isolate, calculated from the comparative reactivity of an antiserum, raised
against the vaccine in question, to the vaccine virus and the field isolate.

Key:

M Matchedwith the vaccine

B Borderline

N Not matched with the vaccine
For VNT:

rok 1 Psmggest that there is a close relationship between field isolatevandine strain. A potent
vaccine containinghe vaccine strain is liketp confer protection

roKn dsaggest that the field isolate is so different from the vaccine stit@@mthe vaccine is unlikely
to protect.

For LB-ELISA:

roK 1 Psuggest that there is a close relationship between field isolatevaadine strain. A potent
vaccine containinghe vaccine strain is liketp confer protection

roKn dsnggest that the fieldsblate is so differenfrom the vaccine strain thahe vaccine is unlikely
to protect.
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Australia

Potency determination of A Malaysia 97 against A/IRN/22/2015 (A/AsidlGneage}
Collaboration between AAHL, TPl and WBVR

Thistrial aimed to study tk efficacy of a serotype A vaccine available in the Australian Vaccine Bank
(AVB), A Malaysia 97 (A/MAY/97, when cattle were challenged with a serotype A FMD virus isolate,
A/IRN/22/2015 (A/Asia/&/I1l lineage). This lineage is of importance as it has gedeirom the

Indian subcontinent and caused major incursions into the Middle East and Asia.

In vitrostudies performed internationally at various FMD reference laboratories, including the World
Reference Laboratory, have indicated that no vaccine straimginternational vaccine banks will
provide good protection against this virus. However, previous results indicated it is possiblerto get
vivoprotection in some cases even when thevitro studies predicted no protection. Therefore, we
performed apilot study in December 2016 where we compared two of the vaccine strains in the AVB
with a limited number of animals (7 animals/group) and a single dose of vaccine, challenged at 21
days post vaccination. The A/IMAY/97 vaccine provided 70% protectidée A22 IRQ provided only
30% protection.

This current study estimated the potency of AIMAY/97 vaccine (s5RIgh potency vaccine) in a
full potency test (PR test) according to the OIE Manual and European Pharmacopeia. It was a
collaboration set up beveen The Pirbright Institute, Wageningen Bioveterinary Research (WBVR,;
formerly Central Veterinary Institute), Lelystad, in the Netherlagus the Australian Animal Health
Laboratory (AAHL), to share costs and results and to advise their respectives\zatks.

The potency test concurred with the results of the pilot study and with this heterologous challenge
with A/IRN22/2015, the Pdowas approximately 6.47. The results showed that a high payload A
MAY 97 vaccine with homologous#?B6 would be a stable vaccine candidate against\®

lineage viruses.

Brazil
Virus Strain 9tt d&hé <+b R1
O/Arauca/Col/17 76.02 0.21
O1 Campos Br/58 97.98 '
Botswana

Name of Field isolate Name of Vaccine strain 2dmVNT

BOTO03/17 SAT251 0.3
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China
Field strai rai Vaccine strain Method q
ield strain strain O/MYA9S/BY/2010 ethods use
16012 O/CATHAY M VNT
16058 O/Mya-98 M VNT
17004 O/Mya-98 M VNT
17016 O/Mya-98 N VNT
Mya-98(2015) O/Mya-98 M VNT
17056 O/Mya-98 M VNT
17006 O/Ind-2001 M VNT and animal test
Ethiopia

No vaccine matchingompleted at NAHDIC. 8 samples were tested by vaccine matching at WRLFMD

India
1 2d-MNT
0 Tested against serotype O vaccine strain IND R2/1975
0 46 samples (42 (91%) show homology)
Kenya

' Vaccine strain
Name of Field Isolate accine stra

O K77/78
K27/17 0.01
K34/17 0.25
K40/17 0.13
K42/17 0.03

Republic of Korea
Type O Vaccine strains

Ol Manisa 03039 O Campos O primorsky

0.80 0.21 0.49 0.62
O/SKR/2017 >1.0 0.41 0.32 0.45
>1.0 0.40 0.50 0.41
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Type A Vaccine strains

A22 IRQ A IRN/2005  A/MAY/97 A/ITUR/20 A24/_

Cruzeiro

0.19/

AISKR/3/2017 0.69 0.46 0.14 0.01 0.07*
0.05*

Russia

Vaccine strain (r)

] A/Krasnoda| A/Zabaikalsk s
FMDV isolate  I/RUS/2013 /2013 S HH /ARRIAH/2
(Alran/05 | (A/Asia/SEA Irag/64 016
SIS 10) 97) (A GVII)
A/Armenia/2016
(A GVI) N N N N M

Vaccine strain (1)

_ O/Primorsky/ O/Primorsky/
FMDYV isolate o) RUS/2012 . BAOB RUS/2014

Manissa (MESA Pan Iggnl\,gfiiAZ) (O SEA Mya
Asia) 98)

O/Zabaikalsky/2016
(O MESA Ind 2001)

Thailand

0/189/87 Thai vaccine strain

Country

2.0-0.39 0.40-1.0
Thailand 6* - - 6
Myanmar 6* - - 6

* all Ind2001d strains {value > 0.4, close related to 0189/87 Thai vaccine strain)

A/Lopburi/2012 A/Sakolnakorn/97

Country

0-0.19 2.0-0.39 0.40-1.0 0-0.19 2.0-0.39 0.40-1.0
Thailand 13 6 3 4 0 4 9
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Turkey

Vaccine strain

O1 Manisa OTURO7 OTUR14
O QOM(2015 isolate) N M N
O QOM(2016 isolate) N M N
O QOM(2017 isolate) N M N

ATUR16 /GVII
AO05 (2006 isolate) N N
A05(SIS10 / 2011 isolate) N N
AO05 (SIS10/ 2015 isolate) N N
GVIl (BAMN.2 / 2016 isolate) M M
GVIl (BAMN2 / 2017 isolate) M M
GVII (SAM16 / 2018017 isolate) M (Partially) M

Vaccine strain

Asl Shamir Asial TUR11 Asial TUR 14

As1 Sindh 08 (2015iste) N N M

58|



United Kingdom

Note:

N No Match 1)K n ®@H Yy 0
B Borderline (1 is between 0.28 and 0.32)
M Match {1 m®Po H

Q
o
>
f
o
S
Q
n

Topotype
01 Manisa
O/TUR/5/2009
O Campos 03
O Campos 04

HKN/1/2017 0] CATHAY - N N N
HKN/3/2017 O CATHAY - N N N
EGY/10/2017 0] EA3 - M M M
EGY/26/2017 0] EA3 - M B M
ETH/2/2017 0] EA3 - N N M
ISR/1/2017 0] EA3 - B N M
PAT 05/2017 0] EA3 - N M M
ETH/11/2016 0] EA4 - N N M
ETH/30/2016 0] EA4 - M M M
ETH/50/2016 0] EA4 - B M M
MYA/01/2017 0] ME-SA Ind-2001 N N N
MYA/05/2017 0] ME-SA Ind-2001 B B M
NEP/03/2017 0] ME-SA Ind-2001 M M M
NEP/1/2017 0] ME-SA Ind-2001 N N M
NEP/24/2017 O MESA Ind-2001 M M M
NEP/35/2016 0] ME-SA Ind-2001 M N M
SKR/01/2017 O MESA Ind-2001 M M M M M N N M
SKR/02/2017 0] ME-SA Ind-2001 M M M M M N N M
SRL/3/2017 0] ME-SA Ind-2001 M M M
SRL/7/2016 0] ME-SA Ind-2001 M M M
CAMO01/2016 O ME-SA PanAsia B N M
CAM/03/2016 0] ME-SA PanAsia N N M
MOG/10/2017 O ME-SA PanAsia N N M
AFG/23/2017 O MESA PanAsie&2 M M M
AFG/34/2017 0] ME-SA PanAsi&? M M M
IRN/08/2017 O MESA PanAsi& M B M
IRN/12/2017 0] ME-SA PanAsi&? M N M
PAK/10/2016 0] MESA PanAsie&? N N N
PAK/14/2017 0] ME-SA PanAsi&? M B M
PAK/4/2017 0] MESA PanAsie&? N N N
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Q
o
>
f
o
S
Q
n

Topotype
01 Manisa
O/TUR/5/2009
O Campos 03
O Campos 04

SAU/27/2016 O] MESA PanAsie2 M M M
LAO/@/2017 o SEA Mya-98 N N M
TAI/01/2017 @) SEA Mya-98 N B M
TAI/40/2016 o SEA Mya-98 B N M
GHA/1/2016 @) WA - N N B

Serotype
A/ERI/3/98
tnha2N
VNT A Turl4 bvs

N~
24
>
<
=
<

Topotype
A/IRN/05
A/TUR/20/06
A24/Cruzeiro
VNT ATurll bvs

ALG/2/2017 A  AFRICA GIV B N N M
ALG/3/2017 A  AFRICA GIV B N N B N
EGY/19/2016 A  AFRICA GIV N N N N

IRN/4/2017 A ASIA G Vil N N N N N
NEP/13/2017 A ASIA GVII N N N N
AFG/11/2017 A ASIA Iran-05 N N N

AFG/25/2017 A ASIA Iran-05 B N N

AFG/34/2011 A ASIA Iran-05 N N M n/a

IRN/2/2017 A ASIA ran05 M N B M N
IRN/7/2017 A ASIA ranr05 M N M N B
PAK/12/2017 A ASIA ranr05 M M N

CAM/04/2016 A ASIA Sea97 M N N

CAM/05/2016 A ASIA Sea97 M N N

MOG/1/2016 A ASIA Sea97 M M N

MOG/2/2016 A ASIA Sea97 M M N

Q
o
)
=
o
S
Q
n

Topotype
Asia 1 Shamir

AFG 22/2017 Asial ASIA Sindh08 M
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PAK 6/2017  Asial ASIA Sindh08 N
PAK 17/2017 Asial ASIA Shdh-08 M
o0}
N~
S
z 2 S
= > Q
(@] (@] o
3 3 =
= -
<
(7))
MAL 1/2016 SAT 1 - N
S Q
o 9 £ =
> = o 2
o (@]
5 B 5 o
(%) <
n
ZIM 1/2017 SAT2 I 2 M M
BOT 1/2017 SAT2 I i MM

Serotype
Topotype
SAT3 Zim

ZAM 1/2017 SAT 3 Il - N

USA

9 Calibrating VNT SOP using sera from vaccinated bovines of Serotype A
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Appendix 3 - Nucleotide sequence analysis
FMDV nucleotide sequence data for phylogenetic analysis (740 sequences)

* Sequencing done by WRLFMD

Laboratory

"US samples belong to the historiéADDL repository

Samples from Region

ANSES Guinea Bissau VP1 1 1
BVI Zimbabwe VP1 8 6 2
Zambia VP1 9 4 5
Namibia VP1 9 9
Uganda VP1 4 2 2
Botswana VP1 5 5
FADDL usar  complete oo g 45 99 13 5 3 3
genome
Uganda TP 8 b5 2 1
genome
FGBI ARRIAH Russia VP1 5 5
Russia calimplEiE 1 1
genome
Mongolia VP1 12 12
ICAR India capsid 44 44
India ~ CompPlete 15 45
genome
IZSLER Algeria VP1 6 6
Algeria Complete 3 3
genome
LVRI China VP1 46 37 9
Republic of VP1 o 1 1
Korea
NAHDIC Ethiopia 27* 17*
oV South Africa VP1 2 1 1
South Africa Compleie 6 3 3
genome
Mozambique VP1 3 1 2
Republic of
QIA Korea VP1 9 8 1
capsid 9 8 1
Complete 9 8 1
genome
RRLSEA Thailand VP1 30 17 13
PDR Lao VP1 2 2
Myanmar VP1 18 17 1
KAP I ns Turkey VP1 129 23 106
Iran VP1 I 5 2
WRLFMD Afghanistan VP1 16 5 9 2
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Laboratory Samples from Region g
Algeria VP1 3 3
Bhutan VP1 16 15 1
Botswana VP1 1 1
Cambodia VP1 6 3 3
Egypt VP1 22 21 1
Ethiopia VP1 31 31
Ghana VP1 1 1
Hong Kong,
SARofPRC VP13 3
Iran VP1 18 9 9
Israel VP1 8 8
Kenya VP1 4 3 1
Republic of VP1 3 2 1
Korea
Laos VP1 2 2
Malawi VP1 1 1
Mongolia VP1 10 8 2
Myanmar VP1 4 3 1
Nepal VP1 29 26 3
Pakistan VP1 44 14 9 21
Palestinian
Autonomous VP1 8 8
Territories
Saudi Arabia VP1 8 1 7
Sri Lanka VP1 11 11
Thailand VP1 28 18 10
Uganda VP1 1 1
Zambia VP1 1 1
Zimbabwe VP1 1 1
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Appendix 4 - Selected Phylogenetic trees for 2017

Phylogenetic tree from FGBI ARRIAH, Vladimir, Russia:

FMDV type O in
Russia, 2017

O/Yavniel/ISR/2011 (JF937060)
O/Bet-Zera/ISR/2011 (JF937059)
O/TUR/36/2010 (JX040492)
O/MUR/27/2011 (JX040500)
O/TUR/883/2010 (JX040495)
O/TUR/1086/2010 (JX040498)
Lebanon/2010
O/IRN/1/2010 (HQ450645)
O/IRN/100/2010 (JF916987)
O/South Ossetia/2011
OfTajikistan/2011
O/Kyrgyzstan/2011
— O/PAK/53/2007 (FJ798179)

O/ISR/7/2007 (FJ561315)
AE/JOR/(S!ZOOB (FJ561317)

O/ISR/1/2007 (FJ561312)

Saudi Arabia

‘I O/PAK/10/2006 (EF494503)
O/PAK/2006 (EF494490)

ME-SA | —— O/Central Asia/2016

O/Bashkortostan/RUS/2017
|: Q/Central Asia/2016

O/Central Asia/2016
el PanAsia
—= |nd-2001
CATHAY
EURO-SA
—— SEA
—

0.02
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Phylogenetic tree from PANAFTOSA, Brazil:

FMDV type O in Colombia, 2017

0 O/MNarino/Col 09 (185-1)
100 O/MNarino/Col 09 (185-2)
8 O/Narino/Col 09 (185-3)
61 O/MNarino/Col/02
O/Pichincha/Ecu/05(01-05)
O/Esmeraldas/Ecu/05(08-05) 1
— O/Cotopaxi/Ecu 10 (2050-224/33)
o O/Morona 10 (2055-224-61
r O/Napo/Ecu 09 (186-3)
69 O/imbabura/Ecy 09 (186-4)

7 @ O1/Campos/Bra/5s  um—
O/Cundinamarca/Col/02
% O/Casanare/Col/94
O/Yaracuy/Ven/03

O/Menda/Ven/04

] 100

O/Yaracuy/Ven/09
O/Mruplio/Ven/05
OMrujlioVen/07b
O/ZuliaVen/05
O/Trupliod
01157702 Arauca/Coli17
@ 0/157704 Arauca/Col/17
O/Barinas/Ven/09
0/Cucuta/Col/08 (Carmen de Santa Cry;
0/Cucuta/Col/08 (EI Buchugo)
uta/N de Santander/Col/pa(8

*

L

]
100
2

002

Vo8
0O/Santa Cruz/Bol/07
o] /83
% O/Cormientes/Arg/06
5 @ O/Pozo Hondo/Par/03 10
O/MS(1ayBrai0s
B3 O/Argentina/00
m O/Atigas/Un/00
i) O/Canindeyu/Par/02
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Phylogenetic trees from WRLFMD, The Pirbright Institute, UK:

Detailed sequencing reports can be found at :
http://mwww.wrlfmd.org/fmd _genotyping/index.html

Mongolia
O/ME-SA/Ind2001d

WRLMEG/2017/00052
(sequence retrieved
from GenBank submitted
by NIAH/NARO, Japan)

KR/1/2017
17+
(AT-:
3
abaikalskiy/3/RUS/2016%
/4/RUS/2016%

:abaikalskiy/2/RUS/2016%
aha).kilsk? 1/ R.US 2016+

YR/2/2017

L X JBC/CHA /2017
/17/2017%

A/9/2017%
AN/ NL/Lo-245/2015
RU/2/ 20!
Bmfclcu-!:a(p:gllzols'
9/912015
/1e/201

|___uep/17/2016
L __nEP/i4/2016

ughIrz/a01e
U/3/2016
f".‘2016
L =aU/3/2009
/442008

O/ 172001

/3797
————————————U®G/35/2001
IRH/31/2009

fa

L i [ IRN/8/2005
L | - TUR/2 64 /2009%
TUR/257/2008%
Manisa/TUR/ 65+
TAL/189/87%
ISR/1/62
0.00 0.04 0.08

JraR-0e

SAN-09
[TER-05 |

nd-2001
ME-3A
Jranssia
Panfsia-2
Jeen
h [
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http://www.wrlfmd.org/fmd_genotyping/index.html

Reference Laborataries
Network

Israel
A/G-VII
WRLFMD/2018/00003

ISR/ 12/2017]
'Aramsha/ISR/2017 probang*

l3AU/5/2015
L-ep78/ 1ND/ 2015%

RU/18/2016

SAU/20/2016
SAU/37/2016

shu/21/2015
SAU/14/2015
SAU/16/2015
sAU/17 /2015

WER /13/2017
BAN/GA/8a-197/2013*

IRN/2/87

IRQ/24/64

ngkok /TAT/60%

To/BRA/S5%
UKG/119/32

3/64

TRN/9/2011

Q.00

0.04 008 012

e
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Republic of Korea

O/ME-SA/Ind-2001d
WRLFMD/2017/00001

Report on FMDV O in South Korea, Republic of in 2017
Batch: WRLFMD/2017/00001

[AI-225-2016R3*
&

favaikalskiy/1/RUS/2016%

R/24/2016
BAN/LK/Sa-249/2015*

HU/8/2016 Ind-2001
fﬁ[{u/w 2016
HU/10/2016

g NEP/11/2016 ME-SA
P/10/2016

fee /19/2015

jee/6/2016

EP/14/2016
/17/2015
/28/2015
P/5/2016

AE/4/2016
RE/5/2016

o IND/128/2010%
ND/149/2010+
HU/3/2009
10 IND/32/2012*
IND/182/2010

72 %

IND/86/2010*
JUAE/4/2008

MN/7/2001 -
/97 -
UKG/35/2001 - -
2 T IRN/88/2009 i oJPanasia

L ] ] JIRN/18/201 BAL-09
[TER-08

0
P TUR/257/2008%
IRN/8/2005
TRN/31/2009 Jrar-0s

TAT/189/87%

PanAsia-2

ISA/1/62 e
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Al ASIA/Sea-97

Report on FMDV A in South Korea, Republic of in 2017
Batch: WRLFMD/2017/00001

kok/TAT/60%

o UKG/118/32

Cruzeir

106/12/2013
Zabaikalsky/1/RUS/2014%

2 obaikaloky/ 6/RUS/2013%
wr/4/RUS/2013%
ur/2/RUS/2013%
11/12/2015

Zabaikalsky/2/RUS/2014*
abaikalsky/5/RUS/2013%
TAI/5/2015

BRA/55%

KEN/3/64

0.00 0.04 0.08 0.12

[Sea-07

Irnaig7
Iran-96

jsia

EURO-SA

jAFRICA
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Iyanmar in 2017

Report on FMDV Asial in

Myanmar
Asia-1/ASIA
WRLMEG/2017/00056

(sequence supplied by
RRL-SEA

Batch: WRLFMD/2017/00012

ND403 (826) /2012*
TND131(255) /2012
IND157(336)/2013*

ND/285/2012*
€40) /2012%

w285 (
NDG8 (128) /2012%
(ND/ 68/2012*%

G-VIIl

I
NDZ05 (508) /2010%
ND/509/2010*
ND/205/2010%

ND148 (323) /2011%
ND148 (330) /2011
ND/148/2011%
IND/248/2009%
JE ME-03 2012%
JE Mf-04 2012%

El
B
&

ND/341/2008%
IND 12/07*
ND78 (177) /2011%
ND/78/2011%

[
I LS
ND 32/08%

I

e IND 121/07%
IND 95/08*

ND 96/08*
ND 93/08*
ND96/2008%
ND 137/08%
97/08%

IND
IND175/2007*

IND 227/07
IND/18/2011%

IND/762/2003*

IND/14/95%
TRN/10/2004
hami
FAK/8/2008
AFG/1/2001
YNBS/CHA/58%

IND/ 63/72*%

IND/ 1

0.04

0.00

Sindn-08
G- 1

Jev
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Nepal
WRLFMD/2017/00016

O/ME-SA/Ind-2001d

Report on FMDV O in Nepal in 2017
Batch: WRLFMD/2017/00016

P/
EP/17/2016
U/2/2016
U/3/2016
SAU/7/2016
R/1/2016

/24/2016
P/18/2015

P/11/2015
P/12/2015

|_xEP/7/2016

/S1/Sh-234/2015%
/3/2016

abaikalskiy/2/RUS/2016*
abaikalskly/4/RUS/2016%
U/2/2016
/NL/Lo-245/2015%

8

AU/20/2015
8 AU/22/2015
E/1/2015
SAU/10/2016
AE/2/2016
AE/3/2016
AE/4/2016
AE/5/2016
UAE/1/2016
|/ LK/ Sa-248/2015*
P/12/2016

e _BHU/3/2003
JUAE/4/2008
3/97

/!
MN/ 7/ 2001
KG/35/2001

9
TAI/189/87*

ISA/1/62

JANT-107]

FAR-09
QOM-15
BAL-09 |

ind-2001
ME-SA
PanAsia
PanAsia-2
SEA
awsm

71| Page



Reference Laboratories /|
s

A/ASIA/G-VII

Report on FMDV A in Nepal in 2017
Batch: WRLFMD/2017/00016

hRM/ 1/20
IND/256/2012 (582) *
GA/sa-197/2013%
13+

HU/4/2003
HU/3572003
o [gerv/7/2003

HU/27/2003

i, —— T
SAU/16/95
:

RN/1/96
IRN/22/99

——IRN/1/2011
TAT/118/87%

KEN/3/64

0.00 0.04 0.08

0.12

G-vi

|AsiA

Jra
JrFAR-11 Jiran-08
Th

EURO-SA

Jarrica
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Palestinian
Autonomous
Territories and Israel

O/EA-3
WRLMEG/2017/00062

also contains sequences from:
WRLFMD/2017/00004 (Israel)

WRLFMD/2017/00005
(Palestine)

Report on FMDV O in Palestinian AT in 2017
Batch: WRLMEG/2017/00062

\yn si
vatta-Kraisah/PAT/2017*
Ramallah/PAT/2017
Bani Na’im/PAT/2017 A*
[Bani Na’im/PAT/2017 B*
'Bani Na’im/PAT/2017 €%
West Bank/PAT/2017*
1sR/7/2017

EGY/27/2017
0 EGY/4/2017
l£GY/17/2017
kzcy/zs/z 017
EGY/33/2017
TH/4/2017
ETH/2/2017
SleTa/3/2017
ETH/5/2017
[— SUD/4/2013

Giza 1/Egy/2016+
Ismailia 7/Egy/2016%
EGY/10/2016
EGY/11/2016
El-Behira 3/Egy/2016*
EGY/7/2016
lecv/472016

smailia 8/Egy/2016+
Ismailia 9/Eqy/2016%

2015
Ismailia 5/Eqy/2016%
UD/3/2012
UD/6/2012
suD/1/2012
'sup/2/2012
ERI/8/2011
86

R —————)

ETH/1/2007
ETH/3/2004
10 TAN/2/2004
2002

/79%
2 1 @ UKG/35/2001

TAI/189/87%

IRN/ 31/2009

1 I sa/TUR/69%
IND/53/79

1sa/1/62

0.04 0.08

i Na’im/PAT/2017 3086184 1
al-Sahla/LISR/Z011%

EA-3

ea2
qEA4
panrsa o
Jrar-0e 3 panasia2 JME-SA
ME-SA
Jrsat
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Ethiopia
O/EA-4
WRLFMD/2017/00009

Report on FMDV O in Ethiopia in 2016
Batch: WRLFMD/2017/00009

IETH/32/2016|

TH/11/2016
6

w £T8/9/20

/1/2007
OM/ 2/2007
37/2009

_H_Emusru
TH/11/2005
TH/1/19

e B TH/ 1/ 2016
13

]ﬂ]
ISA/1/62

0.00 0.04 0.08

PanAsia
Ind-2001

IME-SA

ISA-1
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Algeria
A/AFRICA/G-IV
WRLFMD/2017/00006

Report on FMDV A in Algeria in 2017
Batch: WRLFMD/2017/00006

"AR/P22/2000 fke/066/08%
RI/2/98
RI/3/98
RI/3/98

1G/16/2009%

—————SUD/3/2006

UD/1/2011
g% Fup/1/2011

UD/1/2011
SUD/3/77
SUD/1/81
SUD/2/8.
UD/1,

N/3/64

KEN/42/66

UGA/ 13/ 66

UKG/119/32
A1l

iro/BRA/55*%

FRA/60*
IRQ/24/64

TAL/2/97

0.04 0.08

0.12

12017
G/1ZSLER/99572/4/2017%
G/ 1ZSLER/99572/5/2017%

/2017

G/1ZSLER/99572/2/2017*
G/ 1ZSLER/99572/3/2017*
G/ 1ZSLER/99572/1/2017%

[
AFRIcA

Jev
b =1
e

Gl

I
h (=T
b A
a2 [|eurosa
355,

22
Jseao7 JASA
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Reference Laborataries
Network

Ghana
O/WA
WRLFMD/2017/00024

Report on FMDV O in Ghana in 2016
Batch: WRLFMD/2017/00024
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Malawi
SAT 1
WRLFMD/2017/00025

Report on FMDV SATT in Malawi in 2016

Batch: WRLFMD/2017/00025
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Botswana
SAT 2/l
WRLFMD/2017/00023

Report on FMDV SAT2 in Botswana in 2017
Batch: WRLFMD/2017/00023
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Report on FMDV SAT2 in Zimbabwe in 2017
Batch: WRLFMD/2017/00029
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Zambia
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WRLFMD/2017/00028

Report on FMDV SAT3 in Zambia in 2017
Batch: WRLFMD/2017/00028
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Appendix 5- The 12" Annual Meeting of the OIE/FAO FMD Reference Laboratories Nekwor

Hosted by:ARCOnderstepoort Veterinary InstitutePretoria, South Africa
29" ¢ 30"November 2017

Day 1
Global Overview: DDon King, WRLFMD

Presentation previewed thesignificant epidemiological evemtthat have occurred during
2017covering points tht were discussed in more detail in thedividual presentations from the
delegates

Spread of OME-SA/Ind2001dc¢ particularly ina number ofEast Asian countries

The first field cases due to serotype Asia 1 in Southeast Asia (Myanmar) in ~ 10 years
Emergnce of a new genetic lineage of serotype OfBI& in Russia

Evidence of FMD viruses of African origin®8) and SAT &ioving into thenear East
Further spread of the A/ASIA/@I lineage into northern Israel

Outbreaks in North Africa (Algeria amdnisa) due to A/AFRICAMY most closely related to
viruses from West Africa

9 Clinical FMD cases @olombiadue to serotype O

= =4 =4 4 -8 A

Pool 1SoutheastAsia Dr WilaiLinchonsubongkochRRLSEA

Sampleg(n=112)have beenreceivedrecently from Thailand fepresentingO/SEA/Mya98, O/ME
SA/Ind2001d lineage$, lao PDR(O/SEAMya-98) and Myanmar @/SEA/Mya98, O/MESA/Ind
2001d and Asia AG-VIIl). Serum samplewere alsoreceived from Thailand for NSP serology
(n=16,832) and LP ELISA (n=360h¢most significant epidemiogical event in 2017, was thsia 1
outbreak in Myanmar which was investigated by OIE SRR Bangkok. The outbtagkd on

15" January and was resolvéy 6" of February where 59 out of 1559 cattle demonstrated clinical
signsin the affected villaged.aboratory analyses were hindered by the inability to recover live FMDV
from clinical samples, but VP1 sequence data was obtaicteatacterigng the virus as belonging to
the GVIII clade of serotype Asia 1 (most closely related to FMDVs of Southrigisip Bast outbreaks

in Myanmarin 2005weredue tothe Asia 1G1Vlineage so this is a newncursioninto the SEA region

Pool 1East Asia and Chin®r Jijun HelLVRI

During 2017, clinical samples representingséfotype Cand8 serotype Asampleswvere receivedo
LVRI from 1&MD outbreaks in China (8 serotype O and 2 serotypBeuence data for these cases,
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