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This report is version 1

Note: Previous reports have been revised:

e The October-December 2021 report has been revised [to version 2] to correct the collection date of Cambodian sequences analysed by
the WRLFMD to January 2019.

o The April-June 2022 report has been revised [to version 2] to correct the origin of samples reported for Algeria. These samples were
submitted from the Institut National de la Medecine Veterinaire, Algeria.

The revised reports can be retrieved from the WRLFMD website (www.wrlfmd.org).

All maps within this document were drawn using the United Nations Map (UNMap) v2020, supplied to the authors by the FAO. The following
disclaimers apply to the maps in this document.

The designations employed and the presentation of material on this map do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations concerning the legal status of any
country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or
boundaries.

Jammu and Kashmir: Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed
upon by India and Pakistan. The final status of Jammu and Kashmir has not yet been agreed upon by the
parties.

Sudan and South Sudan: Final boundary between the Republic of Sudan and the Republic of South Sudan has
not yet been determined.

Abyei: Final status of the Abyei area is not yet determined.

Falkland Islands (Malvinas): A dispute exists between the Governments of Argentina and the United
Kingdom of Great Britain and Northern Ireland concerning sovereignty over the Falkland Islands (Malvinas).

Use of data (including all images) from this document

Copies of all the individual reports cited herein can be obtained from WRLFMD (www.wrlfmd.org) and please seek permission before
presentation, publication or other public use of these data.
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1. Highlights and headlines

Welcome to this new quarterly report covering FMD activities for July-September 2022. During the
past three months, the WRLFMD has reported test results for samples received from Ethiopia,
Indonesia, Israel, Mongolia, Palestine, Thailand, UAE. There have also been sequence submissions
from Botswana (BVI), Egypt (from GenBank), Ghana (NCFAD), Indonesia (Pusvetma), Niger
(LABOCEL & ANSES) and Zimbabwe (BVI).

Following on from a peer-reviewed paper describing a serotype O virus of South America origin in
Egypt that was published earlier in the year, another paper from a different Egyptian group
(https://pubmed.ncbi.nlm.nih.gov/36209919/) has recently reported serotype A viruses from the
A/EURO-SA topotype in the country. These unexpected events represent the introduction of
completely new viral lineages into North Africa and raise many questions regarding the routes by
which these viruses have transited from South America, as well as the potential for these lineages
to become established and spread in the region. Elsewhere in Africa, outbreaks due to serotype SAT
2 have occurred within a disease control zone in Botswana, where sequences shared by BVI,
Botswana show closest relationship to FMD viruses previously collected across the border in
Zimbabwe. In South Africa, new FMD outbreaks due to serotypes SAT 2 (KwaZulu-Natal and Free
State) and SAT 3 (Free-state, Gauteng, Mpumalanga, and North-West Provinces) have been
reported. FMD cases also continue to be reported in Indonesia and WRLFMD has received
representative samples from representative cases (caused by the O/ME-SA/Ind-2001e lineage),
where vaccine matching data described in this report provides reassurance about the use of certain
FMD vaccines to control these outbreaks.

Further published information including the individual laboratory reports from WRLFMD can be
retrieved from the following website (http://www.wrlfmd.org/). | am looking forward to catching
up with you during the Open Session of EUFMD (https://www.eufmd.info/0s22) in October either
in person or via the virtual sessions.

Don King, Pirbright, October 2022

Tunisia and Algeria Egypt Jordan, Israel & Mongolia, Kazakhstan and
O/EA-3 Serotypes O and A Palestine, UAE Russia

(from South America)

O/ME-SA/PanAsia-2ANT-10 O/ME-SA/Ind-2001e

=

Pool 3

Pool 1
Pool 2
. . South Africa

%W'M‘ New SAT 2 outbreaks in Botswana UAE ind -
NMalawi i f KwaZulu-Natal SAT 2 ndonesia

; o O/ME-SA/SA-2018 R
Mozambique and Free State Outbreaks in disease / / O/ME-SA/Ind-2001e
O/EA-2 New SAT 3 outbreaks in Free- control zone (6b) (from Pool 2)

state, Gauteng, Mpumalanga,
October 2022 and North-West Provinces

Figure 1: Recent FMD global outbreaks (new headline events reported July to September 2022 are

highlighted in red) with endemic pools highlighted in orange. source: WRLFMD. Map conforms to the United
Nations World Map, June 2020.
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2. General overview

Endemic Pools represent independently circulating and evolving foot-and-mouth disease virus
(FMDV) genotypes; within the pools, cycles of emergence and spread occur that usually affect
multiple countries in the region. In the absence of specific reports, it should be assumed that
the serotypes indicated below are continuously circulating in parts of the pool area and would
be detected if sufficient surveillance was in place.

POOL REGION/COUNTRIES SEROTYPES PRESENT

SOUTHEAST ASIA/CENTRAL ASIA/EAST ASIA
Cambodia, China, China (Hong Kong SAR), Taiwan Province of China, Indonesia,
1 Democratic People’s Republic of Korea, Republic of Korea, Lao People’s A, Asialand O
Democratic Republic, Malaysia, Mongolia, Myanmar, Russian Federation,
Thailand, Viet Nam

2 SOUTH ASIA A, Asialand O

Bangladesh, Bhutan, India, Mauritius®, Nepal, Sri Lanka

WEST EURASIA & MIDDLE EAST
Afghanistan, Armenia, Azerbaijan, Bahrain, Georgia, Iran (Islamic Republic of), A Asia 1and O
3 Iraq, Israel, Jordan, Kazakhstan, Kuwait, Kyrgyzstan, Lebanon, Oman, Pakistan, !
Palestine, Qatar, Saudi Arabia, Syrian Arab Republic, Tajikistan, Turkey, (SAT 2)
Turkmenistan, United Arab Emirates, Uzbekistan

EASTERN AFRICA
4 Burundi, Comoros, Djibouti, Egypt3, Eritrea, Ethiopia, Kenya, Rwanda, Somalia, O, A, SAT 1, SAT 2 and SAT 3
South Sudan, Sudan, Uganda, United Republic of Tanzania, Yemen

NORTH AFRICA?

Algeria, Libya, Morocco, Tunisia

WEST/CENTRAL AFRICA
Benin, Burkina Faso, Cabo Verde, Cameroon, Central African Republic, Chad,
5 Congo, Céte d'lvoire, Democratic Republic of the Congo, Equatorial Guinea, 0O, A, SAT 1 and SAT 2
Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Mauritania, Niger,
Nigeria, Sao Tome and Principe, Senegal, Sierra Leone, Togo

A, O and SAT 2

SOMLEIE L 2 SAT 1, SAT 2 and SAT 3
6 Angola, Botswana, Malawi, Mozambique, Namibia, South Africa, Zambia, o* A)
Zimbabwe ( ’

7 SOUTH AMERICA 0and A

Venezuela (Bolivarian Republic of)

LFMD outbreaks in 2016/21 due to O/ME-SA/Ind-2001 demonstrate close epidemiological links between Pool 2 and Mauritius

2Long-term maintenance of FMDV lineages has not been documented in the Maghreb countries of North Africa and therefore this region does
not constitute an Endemic Pool, but data is segregated here since FMD circulation in this region poses a specific risk to FMD-free countries in
Southern Europe

3Egypt represents a crossroads between East African Pool 4 and the Middle East (Pool 3). NB: Serotypes SAT 1 and SAT 3 have not been
detected in this country

“Detection of O/EA-2 in southern/western Zambia (2018-2021), Namibia (2021), Malawi (2022) and Mozambique (2022) represent a new
incursion into Pool 6



3. Summary of FMD outbreaks and
intelligence

3.1. Global overview of samples received and tested

The location of all samples detailed in this report can be seen on the map below. More
detailed maps and sample data, on a country by country basis, can be found in the following
sections of this report.

Figure 2: Samples tested by WRLFMD or reported in this quarter. ® indicates samples analysed; x indicates new
outbreaks reported to the WOAH; o indicates reports of FMD from other sources. Shape colours define the
serotype detected oO; eA; eoC; eAsial, SAT1, eSAT2, SAT3, o FMD not detected, ® serotype
undetermined/not given in the report.

Source: WRLFMD. Map conforms to the United Nations World map, June 2020.

3.2. Pool 1 (Southeast Asia/Central Asia/East Asia)

The Republic of the Indonesia

On the 18 June 2022, six samples were received from the Pusvetma
laboratory. FMD type O virus was recovered from one sample and FMDV
genome was detected (FMDV-GD) in a further four samples. One sample
was no virus detected (NVD). Complete VP1 sequence data was obtained
for the virus isolate and for two of the FMDV-GD samples. These
sequences belonged to the O/ME-SA/Ind-2001e sublineage and were
closely related to sequences previously provided by the PUSVETMA laboratory. Subsequently,
on 31 July 2022 and a further 26 VP1 sequences were released on GenBank by the Disease
Investigation Center Wates - Yogyakarta (DICWY). On 31 August 2022, the PUSVETMA
laboratory provided a further six VP1 sequences. Phylogenetic analyses of all these sequences
are shown below.




Local media have reported on the controls being put in place throughout Indonesia to reduce
the spread of FMD as well us updates on the number of infected animals and affected areas.
New biosecurity response zones for travellers arriving from Indonesia have been
implemented in Australian airports

ProMED posts: 20220708.8704299, 20220711.8704348, 20220723.8704604 &
20220929.8705850

Mongolia

A batch of 17 samples collected from cattle in 15 different provinces

between August 2021 and February 2022 was received by WRLFMD. FMD

' *. | type O virus was isolated from 13 samples, while four were FMDV-GD.

| Genotyping showed that they all belonged to the FMD type O ME-

~ SA/Ind-2001e sublineage and were most closely related to viruses from

S ST Vietnam in 2020, Thailand in 2021, Kazakhstan in 2021 Russia in 2022 (see
below).

The Kingdom of Thailand
On 06 May 2022, a batch of 16 samples was received. FMD type O virus

was isolated from eight samples, while FMD type A virus was isolated
from five samples; three samples were FMDV-GD. Genotyping showed
the eight FMD type O viruses belonged to ME-SA/Ind-2001e sublineage
and the five FMD type A viruses belonged to the ASIA/Sea-97 lineage
(see below).

3.3. Pool 2 (South Asia)

No new outbreaks of FMD were reported in South Asia.

3.4. Pool 3 (West Eurasia and Middle East)

The Republic of Armenia

Passive surveillance is being used in Armenia. During this quarter
228,461 large and 100,592 small ruminants were vaccinated.

FAO Eu-FMD FAST report Jul-Sep 2022

The Republic of Azerbaijan

Passive surveillance is being used in Azerbaijan and 773,864 animals were
vaccinated in this quarter, bringing the total number of animals
vaccinated in this year’s spring vaccination campaign to 5,650,450

FAO Eu-FMD FAST report Jul-Sep 2022



https://promedmail.org/promed-post/?id=8704299
https://promedmail.org/promed-post/?id=8704348
https://promedmail.org/promed-post/?id=8704604
https://promedmail.org/promed-post/?id=8705850
https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://www.fao.org/eufmd/what-we-do/pillar-2/en/

Georgia

The spring prophylactic vaccination has finished and NSP sero-
surveillence is planned. During the reporting period 187,567 large and
526,421 small ruminants were vaccinated.

FAQO Eu-FMD FAST report Jul-Sep 2022

The Islamic Republic of Iran

Eight outbreaks have been reported in this quarter. The circulating FMDV
strains are O/ME-SA/PanAsia-2ANT10 and A/ASIA/Iran-05FAR11,

Passive and (risk-based & enhanced) active surveillance activities are on-
going.

Over 26 million animals have been vaccinated using trivalent vaccines (O,
A & Asia-1) and post-vaccination monitoring has been completed.

FAO Eu-FMD FAST report Jul-Sep 2022

The Republic of Iraq

FMD cases (n=1707) in sheep, goats, cattle and buffalo have been
reported to the veterinary directorate so far in 2022. Of the 50 clinical
samples submitted to the Central Veterinary Laboratory, 32% were
positive. Due to the unavailablity of vaccine, no vaccination campaign
has been conducted in 2022

FAO Eu-FMD FAST report Jul-Sep 2022

In July 2022, 3 new outbreaks of FMD type O were reported and two
on-going outbreaks reported further cases from the Northern and Haifa
districts. These all occurred in cattle and were attributed to the O/ME-
SA/PanAsia-2ANT-10 |ineage.

WOAH World Animal Health Information System (event ID: evt 4305)

The Hashemite Kingdom of Jordan

Active surveillance is being used in Jordan. A vaccination campaign
(provided for free) and post-vaccination monitoring are planned.

FAO Eu-FMD FAST report Jul-Sep 2022



https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://wahis.woah.org/#/events
https://www.fao.org/eufmd/what-we-do/pillar-2/en/

The Lebanese Republic

A vaccination campaign is planned, targeting 90% of all dairy cattle and
63% of small ruminants in the country.

FAO Eu-FMD FAST report Jul-Sep 2022

The State of Palestine

- ..~ | Vaccination occurs twice a year for dairy cattle and once a year for
sheep. Since the beginning of June 2022, 577,995 animals have been
vaccinated.

FAQO Eu-FMD FAST report Jul-Sep 2022

The Syrian Arab Republic

Passive and active surveillance activities occur in the country. FMD
vaccination in risk areas and borders is obligatory and free of charge and
is followed by sero-surveillance.

FAQO Eu-FMD FAST report Jul-Sep 2022

The Republic of Tiirkiye

During this quarter there were 19 outbreaks of FMD in the Anatolia
region. Most typed as O/ME-SA/PanAsia-2®°M15 only one was O/ME-
SA/PanAsia-2ANT-10,

More than 25,000 animals were clinically examined for FMD under the
Thrace RBSP. Clinical surveillance (24,320 animals) was achieved in >80%
epi-units in the buffer zone area.

FAQO Eu-FMD FAST report Jul-Sep 2022

FMD was detected in 2 villages in Taskopri district, Kastamonu Province. Quarantine and
movement restrictions were applied to the affected villages and Taskopru Livestock Market
was closed until further notice as a precaution.

ProMED post: 20220918.8705649

The Republic of Yemen

Yemeni officials and FAO specialists visited areas in the Directorate of
Al-Haima Al-Kharjiya following reports about infection and death from
FMD. Examination and sampling was done to ascertain the nature of the
disease causing the problem.

ProMED post: 20220919.8705670



https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://promedmail.org/promed-post/?id=8705649
https://promedmail.org/promed-post/?id=8705670

3.5. Pool 4 (North and Eastern Africa)

The Republic of Burundi

Eighteen VP1 sequences, which had been determined at SCIENSANO,
were retrieved from GenBank. Three belonged to FMD type A and 15 to
FMD type SAT 2. They were from samples collected from cattle in the
Cibitoke, Mwaro and Rutana provinces in 2016. The type A viruses
belonged to the AFRICA/G-I lineage and were most closely related to
viruses from Uganda and Kenya. The SAT 2 viruses belonged to

topotype IV and were most closely related to viruses from Uganda.

The People's Democratic Republic of Algeria

In September 2022, 16 outbreaks of FMD type O were reported in
cattle, sheep and goats in nine provinces.

WOAH World Animal Health Information System (event ID: 4432)

The Arab Republi

c of Egypt

From April there were an increasing number of FMD (A/AFRICA/IV and
A/Euro-SA) notifications. Vaccination campaigns and a post-vaccination
monitoring study are on-going and have covered 54.3% of large and 32%
of small ruminants.

ProMED post: 20221002.8705896

FAO Eu-FMD FAST report Jul-Sep 2022

The Federal Democratic Republic of Ethiopia

On 18 May 2022, a batch of 49 samples were received. FMD type O virus
was isolated from 19 samples, FMD type A virus from nine samples and
FMD type SAT 2 virus from five samples; nine samples were FMDV-GD
and seven were NVD. VP1 genotyping showed that the FMD type O
viruses fell into either EA-3 (n=13) or EA-4 (n=6) topotypes. The nine FMD
type A viruses all belonged to the AFRICA/G-IV lineage. The FMD type

SAT 2 viruses belonged to one of three topotypes, VII/Lib-12 (n=2), Xlll (n=1) or XIV (n=2). SAT
2 topotype Xl has only been detected on one occasion in the past, in Ethiopia in 1991, while
topotype XIV was last detected in 2010 in Ethiopia.

The Republic of the Sudan

A batch of 40 samples was received on 27 June 2022 and results are
pending.

Vaccination is mainly practiced on large-scale dairy farms.

FAO Eu-FMD FAST report Jul-Sep 2022
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https://wahis.woah.org/#/event-management
https://promedmail.org/promed-post/?id=8705896
https://www.fao.org/eufmd/what-we-do/pillar-2/en/
https://www.fao.org/eufmd/what-we-do/pillar-2/en/

3.6. Pool 5 (West/Central Africa)

The Republic of Ghana

On 29 July 2022, eight FMD type O sequences were received from
NCFAD/CFIA. They were from samples collected from cattle in the
Central Region in 2021. Genotyping of the VP1 region for seven of the
viruses (one had too many ambiguous bases) showed that they
belonged to the EA-3 topotype and were closely related to other recent
West and North African EA-3 viruses (see below).

3.7. Pool 6 (Southern Africa)

The Republic of Botswana

Between 27 August 2022 and 19 September 2022, six FMD type SAT 2
partial VP1 sequences were received from the BVI. The first was from
a sample collected from cattle on 24/08/2022 at Butale crush,
Masungu, North-East district (close to the border with Zimbabwe). No
information was given for the subsequent five samples. Genotyping
showed that all the sequences belonged to SAT 2 topotype |l and were

closely related to each other. They were also closely related to a partial VP1 sequence from
Zimbabwe (also provided by the BVI). See below.

WOAH World Animal Health Information System (event ID: 4594)

Beef exports have been suspended while a suspected FMD outbreak in the Northeast
district is being investigated.

ProMED posts: 20220826.8705242

Malawi

In August 2022, unsampled outbreaks of FMD were reported in cattle
in Chikwawa and Nsanje districts in the Southern Region of the
country. Previously, in February 2022, O/EA-2 was reported in the
Central region.

WOAH World Animal Health Information System (event ID: 4561)

The Republic of Mozambique

An outbreak of FMD type O was reported (in July 2022) in cattle at
Nsadzo, Mualadzi, Chifunde, Tete province. In August, a second
untyped outbreak was also reported in Chinheche, Kambulatsitsi,
Moatize, Tete province. Genotyping of a FMD type O virus from a
previous outbreak in the province revealed the topotype to be EA-2
(see previous Quarterly Report).

WOAH World Animal Health Information System (event ID: 4413 & 4566)
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The Republic of South Africa

23 new FMD type SAT 2 outbreaks were reported this quarter. Most
were from Umgungundlovu, Umkhanyakude & Zululand districts in
Kwazulu-Natal Province. Two (late August and early September) were
reported from the neighbouring district of Thabo Mofutsanyane, Free
State.

WOAH World Animal Health Information System (event ID: evt 4305)

Between July and September 40 new outbreaks for FMD type SAT 3 were reported from
the provinces of Free State, Gauteng, Mpumalanga and North West.

WOAH World Animal Health Information System (event ID: evt 4368)

Movement of cattle across the whole country was suspended for 28 days (with exemptions
for the movement of animals to registered abattoirs for slaughter) in response to the on-
going outbreak that started in March and has been affecting animals in KwaZulu-Natal,
Limpopo, the North West, Gauteng, Mpumalanga, and the Free State.

ProMED posts: 20220817.8705081, 20220824.8705200, 20220831.8705325.&
20220906.8705427

The Republic of Zimbabwe

In July 2022, untyped FMD outbreaks were reported in two areas, i)
Masikana dip tank, Marondera, Mashonaland East and ii) Gweru,
Midlands.

WOAH World Animal Health Information System (event ID: 4520)

On 25 July 2022, a single FMD type SAT 2 VP1 sequence was received
from the BVI (from an epithelium sample from cattle; no location
given). Genotyping showed that it belonged to SAT 2 topotype Il (see below). On 19
September 2022, a partial FMD type SAT 2 VP1 sequence was received from the BVI (no
location given) which belonged to SAT 2 topotype I, closely related to recent viruses from
Botswana (North-East district).

3.8. Pool 7 (South America)

No new outbreaks of FMD were reported in South America.
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3.9. Extent of global surveillance

Figure 3: Samples received during 2021 from FMD outbreaks (routine surveillance that is undertaken in
countries that are FMD-free without vaccination is not shown). Data from presentations given at the
WOAH/FAO FMD reference laboratory network annual meeting (https://www.foot-and-mouth.org/Ref-Lab-
Network/Network-Annual-Meeting). Source: WRLFMD. Map conforms to the United Nations World map, June
2020.

In regions where FMD is endemic, continuous evolution of the virus generates geographically
discrete lineages that are genetically distinct from FMD viruses found elsewhere. This report
displays how different FMD lineages circulate in different regions; these analyses
accommodate the latest epidemiological intelligence to assess the relative importance of the
viral strains circulating within each region (see Table 1, below).

Table 1: Conjectured relative prevalence of circulating FMD viral lineages in each Pool. For each of
the regions, data represent the relative importance of each viral lineage [prevalence score
estimated as a percentage (%) of total FMD cases that occur in domesticated hosts]. These
scores (reviewed at the WOAH/FAO FMD reference laboratory network meeting in
December 2021) can be used to inform the PRAGMATIST tool (see Annex 3). Recent changes
to increase risks are shown in red, while a reduction in risk is shown in green.

West
Southeast  South Asia Eurasia & North Eastern West / Southern South
Lineage / Central / Middle Africa Africa Central Africa America
East Asia East Africa
[Pool 1] [Pool 2] [Pool 3] [Pool 4] [Pool 5] [Pool 6] [Pool 7]
O ME-SA PanAsia-2 35
O ME-SA PanAsia 10
O SEA Mya-98 21.5
O ME-SA Ind2001 40 86* 7 2
OEAorOWA 3 55 55.5 65 16
O EURO-SA 20
O CATHAY 10.5
A ASIA Sea-97 18
A ASIA Iran-05 0 32
A ASIA G-VII 10 10
A AFRICA 33 22 17
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https://www.foot-and-mouth.org/Ref-Lab-Network/Network-Annual-Meeting

A EURO-SA 10

Asia-1 0 4 12.5

SAT 1 0 8 3 16
SAT 2 0.5 10 14 15 52
SAT 3 0.5 16

C

Yincludes cases due to the emerging O/ME-SA/SA-18 lineage that has been recently detected in Pool 2

A number of outbreaks have occurred where samples have not been sent to the WRLFMD or
other laboratories in the WOAH/FAO FMD Laboratory Network. An up-to-date list and reports
of FMD viruses characterised by sequencing can be found at the following website:
http://www.wrlfmd.org/country-reports/country-reports-2021.

Results from samples or sequences received at WRLFMD (status of samples being tested) are
shown in Table 2 and a complete list of clinical sample diagnostics made by the WRLFMD from
July to September 2022 is shown in Annex 1: (Summary of submissions). A record of all
samples received by WRLFMD is shown in Annex 1: (Clinical samples).

Table 2: Status of sequencing of samples or sequences received by the WRLFMD from July to

September 2022.
WRLAVIDBatchNo.  Datereceived Country Znulee(: Serotype s:no'pOI:s seqN:ro\:es ml. €
WRLFVID/2022/000010 16/05/2022 Mongolia 17 ° B 3 Finished
FMDV-GD 4 -
0] 19 19
A 9 9
WRLFMD/2022/000012 18/05/2022  Ethiopia 48* SAT2 5 5 Finished
FMDV GD 9 -
NVD 7 -
0 3 3
WRLFMID/2022/000015 18/06/2022 Indonesia 6 FMDV GD 2 Finished
NVD 1 -
0 8 8
WRLFMID/2022/000016 06/05/2022 Thailand 16 A 5 5 Finished
FMDV GD 3 -
WRLFMD/2022/000039 27/06/2022 Sudan 40 pending
Totals 127 88 62

* One sample tested positive for serotypes A and SAT 2
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http://www.wrlfmd.org/country-reports/country-reports-2021

Table 3: VP1 sequences submitted by other FMD Network laboratories to the WRLFMD from
July to September 2022.

No.of  Submitting

WRLFAVID Batch No. Datereceived Coul Serotype Date Collected
ry sequences  laboratory
WRLMEG/2022/00023 25/07/2022 Zimbabwe SAT?2 2022 1 BVI
WRLMEG/2022/00024 29/07/2022 Ghana (0] 8 NCFAD /
2021
CFIA
WRLMEG/2022/00025 Indonesia 0] May 2022 26 DICWY
WRLMEG/2022/00026 Burundi (0] 2016 3
SCIENSANO
SAT 2 2016 14
WRLMEG/2022/00027 04/08/2022 Niger 0] 04/08/2022 3 ANSES
WRLMEG/2022/00029 27/08/2022 Botswana SAT2 24/08/2022 1 BVI
WRLMEG/2022/00030 31/08/2022 Indonesia 0] 31/08/2022 6 PUSVETMA
WRLMEG/2022/00032 14/09/2022 Botswana SAT2 14/09/2022 1 BVI
WRLMEG/2022/00033 19/09/2022 Botswana SAT2 19/09/2022 4 BVI
WRLMEG/2022/00034 19/09/2022 Zimbabwe SAT2 19/09/2022 1* BVI
Total 51

* partial VP1 sequences received for WRLMEG/2022/00034
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4. Detailed analysis

4.1. Pool 1 (Southeast Asia/Central Asia/East Asia)

Republic of Indonesia

Batch: WRLFMD/2022/000015
Date received: 18/06/2022
No. of samples: 6

O (ME-SA/Ind-2001e): 3
FMDV-GD: 2

NVD: 1

No. of sequences: 26

Batch: WRLMEG/2022/00025
Sequence provided by: DICWY
Date received: 31/07/2022

O (ME-SA/Ind-2001e): 26

No. of sequences: 6

O (ME-SA/Ind-2001e): 6

Batch: WRLMEG/2022/00030
Sequence provided by: PUSVETMA
Date received: 31/08/2022

| v ARSI 2T AR v vy

ATV A 10 WISV AT A AR WS ANy A

ISA/Karangan
SA/1/2022

yar/A04223309/2022*

I1SA/Banjarnegara/A04222582/2022*
ISA/PurI)aI ingga/AO4”22607/2022*

ISA/Sl doauo/P\/T/ZO"Z*
I1SA/KWB/A0522106/2022*|

1SA/Pasuruan/A04222583/2022*
1SA/Proboli nggo/PVT/ZOZZ"

2022
2]
\ SA,I SA/MaI ang/PVTU/LZEOAZU 52/2

ISA/Lar‘lgkat/AOlZZ(WBl/ZOZ
97 ISA/Tamlang/01220759 P10/2022*

0
PVT_! SP4/I SA/2022*

I SA/Tam 1ang/01220759-P4/2022*|

MAY/1577/2021(6)*
MAY/1576/2021(3)*
MAY/1577/2021(1)*
MAY/2/2018
MAY/4/2018
MAY/3/2018
TAI/15/2017
—— XJPS/CHA/2017*
KR/1/201

S 7
Zabaikalskiy/1/RUS/2016*
Zabaikalskiy/3/RUS/2016*
AN/GKa-236(pig)/2015*
170206/SKR/2017*
iXJBC/CHA/ZDlT"
XJ/CHA/2017*
MYA/13/2017*
—NEP/21/2015
MUS02/19*
UR/18/2016
MUR/19/2016
MUR/13/2016
MUR/14/2016
MUR/16/2016
MUR/3/2016
3B/MAUR/2016*

MUR/2/2016
MUR/5/2016
3A/MAUR/2016*
MUR/4/2016
MUR/6/2016
MUR/10/2016
MUR/17/2016
IND/PD78/2016*
IND/PD253/2016*
IND/PD252/2016*
IND/PD199/2016*
IND/PD214/2016*
IND/PD198/2016*
ND/PD203/2016*
ND/PD161/2015*
IND/PD287/2015*
BHU/3/2009

UAE/4/2008

TAI/30/21* e

—— =

= OWN/7/2001
UN/3/97

UKG/SS/ZOOI
| —— IRN/88/2009
IRN/18/2010

TUR/257/2008*
IRN/8/2005
IRN/31/2009

Manisa/TUR/69*

TA1/189/87*

0.00

0.04 0.08

1SA/1/62

Ll LLiLs

Sooa

[ANT-10
-09
[ TER-08

FAR-09 |

Ind-2001
ME-SA
JPanasia
PanAsia-2
JIsea
Jisa1
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MOG/2/2021
MOG/1/2021
MOG/4/2021

quvISy AT avrara
0] 0]

[ M

i MOG/10/2022

MOG/7/2022
[ OOy 17 2924
L. MOG/3/2021

VIT/27/2020

__VIT/21/2020
VI1T/28/2020

VIT/24/2020

VIT/23/2020
TAL/4/21*

87VIT/3/2020
87lvV1T/13/2019

V1T/6/2020
| VIT/23/2019
VIT/13/2020
V1772872019
LA0/2/2020
VIT/35/2019
MAY/35/2020(2)*
LAO/472020
VIT/15/2020
VIT/27/2019
LA0/3/2020
VIT/9/2020
LA0/5/2020
V1T/7/2020
CAM3072019*
VIT/21/2019
L TA1/1172020
VIT/1772019
TAL/4/2020
TAI/2/2020
HLA0/172020
VIT/25/2019
o 84, MAY/3457/2020(5)*

100

97

81

MAY/946/2021*

MAY./2081/2020%
TA1/10/2020
VIT/20/2019
VIT/29/2019

VIT/12/2020
VIT/32/2019
VIT/33/2019

VIT/2272019
VIT/4/2020

88 MAY/7/2020(2)*

89~ MAY/453/20(1)*
MAY/453/20 %?*

MAY/4266/2020(2)*

MUR/19/2016

BHU/3/2009

UAE/4/2008

92
— e ——
OMN/7/2001

KUW/3/97
UKG/35/2001

77 |

IRN/88/2009

IRN/18/2010

89
I_|—|"_— IRN/&/2005
IRN/31/2009

Manisa/TUR/69*

TA1/189/87*

Mongolia

Batch: WRLFMD/2022/000010
Date received: 16/05/2022

No. of samples: 17

O (ME-SA/Ind-2001e): 13

[~ \SIST ey ravraam—

| MOG/11/2022

97 KAZ/2022*
Orenburg/RUS/2021*

VIT/11272/2020b
VIT/11359/2020a

94, MAY/4050/2020(2)*

FMDV-GD: 4

Ind-2001

oo Q

JPanAsia
ANT-10
BAL-09 o hasia-2

JFAR-09 |

I1SA/1/62

0.00

10.04

10.08

JSEA
JISA-1

ME-SA
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73

97

98

100

100

Kingdom of Thailand

Batch:

WRLFMD/2022/000016
Date received: 06/05/2022
No. of samples: 16

O (ME-SA/Ind-2001e): 8
A (ASIA/Sea-97): 5
FMDV-GD: 3

= A/2022%
78 PVT-SP4/1SA/2022*
PVT-S234/ 1SA/2022%
1l 15A/6/2022
L6-J-T/15A/2022*
PVT-S2AN/ 1SA/2022*
2211SA/1/2022
1SA/3/2022

TA1/30/21*
100 MAY/1577/2021(6)*
8 _L-MAY/1576/2021(3)*
MAY/1577/2021(1)*

MUR/19/2016

IND/PD287/2015*
98 ¢XJBC/CHA/2017*
XJ/CHA/2017*
MYA/13/2017*

BN TA1/21/2020
i 020(2)*

/2021(3)*
MAY/877/2021(5)*
MAY/877/2021(6)*
TA1/43/21*
TA1/6/21*

TA1/4/21*

MAY/497/2022*

VIT/21/2020
VIT/11359/2020a
VIT/24/2020
VIT/11272/2020b
VIT/23/2020

= V1T/34/2019
[TA1/19/2020

V 6/2020
VIT/20/2020
VIT/11272/2020a
17/11359/2020b
17/19/2020

BHU/3/2009
UAE/4/2008

L 86 OMN/7/2001

KuW/3/97

MAY/1388/2020*
MAY/4425/2020*

VIT/17/2020

JE{JHAY/17§3/20(3)*
1 MAY/1783/20(1)*

UATZI07 U0

[TAT7 207 2020 ]
VIT/26/2020

TA1/10/2020

VIT/20/2019

VIT/29/2019
- MAY/127/2020%
\VIT/27/2019
LA0/2/2020
LAO/4/2020
\VIT/17/2019
LAO/5/2020
MAY/35/2020(2)*
\VI1T/25/2019
LAO/3/2020
\VI1T/7/2020
TA1/4/2020
L caM30/2019%
\VIT/28/2019

UKG/35/2001
IRN/88/2009

IRN/6/2015

1RN/18/2010

TUR/257/2008*

IRN/8/2005
IRN/31/2009
Manisa/TUR/69*

TA1/189/87*

10.08

1SA/1/62

Ind-2001

JPanasia

PanAsia-2

ME-SA

JsEA

Jisa-1

Thailand continues on next page
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Thailand continued

1 7
TAL/ 62/21%
TAL/57/21%
TR /56 f21%
TAL/79 F21%
&
TAL/40/21%
TAL/50/2 1%
TAL/64 7 21%
AL 20/ 21%
AL /172021
AL/5/2021
TAT/10 /2019
TAT/2/2019
TAL/ 642019
TAL/9/2019
38 TAL/1/2019
TAL/8/2018
AL/4/2019
AL/7/2018
TAL/10 /2018
TAL/9/2018
TAL/11/2018
| a1] AT /772019
TAL/6/2019
| TAL/16 /2018
TAL/3/2019
TAL/5/2019
TAL/6/2018
TAL/17/2018
—TAL/12 /2019
TAL/60 /2016
TAL/9/2017
147987
2 TAL/2/2017
[ | AL/6/2017
TAL/1172017 -
TAT /872017 Sea-ar
TAL/53 /2016
AL/10/2017
TALF5/2017 EX=
HALYe
TAL /5872016
10 10 TALF1972017
TAL/17/2017
VIT/3/2015
T /372014
VIT/7/2014
T/6/2014
VIT/59/2013
97 VIT/19/2014
r'v.'Isznfznm
|2 _lLvIT/42/2013
TAT/16 /2013
TAL/5 /2014
bTAT 7472014
TAT /1472013
TAI/15/2013
TAT/12/2013
—VIT/1/2014
82 |—vIr/56/2013
a0y VIT/2/2015
VIT/8/2014
93, VIT/15/2014
—WTT/1472014
MRY/17/2013
MRY/20/2013
F2172013
TAL/20/2013
a8 TAL/17/2013
EE] TAL/6/2014
LA0/3/2014
T/56/2013
VIT/63/2013
T/62/2013
A0/1/2014
" A0/ 272014
rarsase003 ALY 972014
TATL F118 787% AThai-a7
L Ta1/2/97 Jzeaor
IRH/1/96 dlran-96
40 e THD £1.0 £ 200 0% G-l
— 1 SAU/16 /95
IR0/24/64 22
IRH/2/87 Jrran-s87
TRH/1/2011 Jrar-11 Jiran-05
Cruzeiro/BRAS55% az4 "EURC-54
31 UGR/13/66 Jo-wi
o KEN/3764 1300 -AFRICA
] .04 T0.08 012

4.2. Pool 2 (South Asia)

No samples/sequences received.
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4.3. Pool 3 (West Eurasia and Middle East)

No samples/sequences received.

4.4. Pool 4 (North and East Africa)

The Republic of Burundi

Batch: WRLMEG/2022/00026
Sequence provided by: SCIENSANO
Date received: 01/08/2022
No. of sequences: 18

A (AFRICA/G-1): 3

SAT 2 (IV): 15

100

BON 010
BUN/2/2016a

KEN/K74/2016*
KEN/K103/2015*
KEN/K91/2015*

UGA/28/2019
UGA/35/2019
UGA/34/2019
UGA/42/2019

TAN/67/2012
TAN/68/2012
TAN/71/2012

UGA/U75/13*
TAN-CVL-2013-0370*
TAN/14/2013
TAN/15/2013
TAN/6/2013
TAN/7/2013
TAN/5/2013
TAN/2/2013
TAN/3/2013
TAN/56/2012
TAN/65/2012
TAN/1/2013
TAN/66/2012
AN/82/5815
TAN-CVL-2011-0146*
TAN-CVL-2011-0160*
TAN-CVL-2011-0289*
10 AN-CVL-2011-0066*
TAN-CVL-2011-0293*
TAN-CVL-2011-0125* G- AFRICA
L 7AW/1/2015
72 KEN79/2017
100 TAN/18/2013
TAN/16/2013
100 TAN/40/2012
TAN/41/2012

1

——K3/13*
K138/12*
K143/12%
KEN/6/2012
K148/12*
KEN/5/2012
154/12*
TAN/26/2013
o[ KEN/K103/2014*
oo KEN/K39/2015*
KEN/K145/2014*

TAN/45/2009
TAN/11/2009

COD/2/2011
0D/3/2011

COD/8/2011

COD/12/2011
COD/11/2011
COD/10/2011

100 KEN/7/2008
o7 KEN/8/2008
KEN/12/2005
KEN/3/2006
K129/03*
190ZAM/5/2018
1p0ZAN/6/2018
100 ZAM 37/2018*
ZAM/4/2018

Sub/3/77

100

JdGiv
|-| UGA/13/66 ju [AV]
| EGY/1/72 u (2]
KEN/3/64 G AFRICA
NGR/2/73 Jc-v
—1 GHA/16/73 a (eAY]
KEN/42/66 (<]
Jaz2 JASA
AL2 X
15 EURO-SA

IS-12
HER-10 [iran-05  [AsIA
FAR-1L |

1RQ/24/64
100 UKG/119/32
2 Cruzeiro/BRA/55*
o ————— IRN/15/2012
1RN/134/2010
| T2 )
0.00 0.04 0.08 0.12

Burundi continued on next page




Burundi continued

71

72

100

100

AMD-130-P/UGA/2016*
AMD-134-P/UGA/2016*
AMD-090-P/UGA/2016*
MOR2-110-P/UGA/2016*
KEN/K74/2016*
KEN/K103/2015*
KEN/K91/2015*

81

UGA/28/2019
UGA/35/2019
UGA/34/2019
UGA/42/2019
KEN/14/2017

1

100

TAN/72/2012
SATAN/69/2012
TAN/73/2012
TAN/70/2012
TAN/67/2012
TAN/68/2012
TAN/71/2012
91,UGA/U74/13*

TAN/65/2012
TAN/1/2013
TAN/66/2012

AN/8972812

TAN-CVL-2011-0146*
TAN-CVL-2011-0160*
TAN-CV

100 _1ITAN-CVL-2011-0293*
TAN-CVL-2011-0125*
ZAM/1/2015
KEN/9/2017
100 3TAN/18/2013
TAN/16/2013
TAN/40/2012
TAN/41/2012

100

100 4K63/09*

KEN/22/2009

K3/13*
K138/12*
K143/12*
KEN/6/2012
K148/12*
KEN/5/2012
154/12*

100

o TAN/26/2013
| | o[ KEN/K103/2014*
ool KEN/K3972015*
KEN/K145/2014%

0D/3/2011
COD/9/2011
COD/8/2011
COD/12/2011
COD/11/2011

1¥07AM/6/2018

AM 37/2018*

1FOZAM/5/2018

1zam7472018

SUb/3/77
UGA/13/66

EGY/1/72
KEN/3/64

—

NGR/2/73

GHA/16/73

KEN/42/66

1RQ/24/64

UKG/119/32

Cruzeiro/BRA/55*

100

[~ IRN/15/2012

1RN/134/2010
IRN/1/2011

0.00 70.04

70.08

0.12

e

S-12
HER-10

DOOOOOD

FAR-11 |

<

>
§E§—<&E=<

Iran-05

AFRICA

AFRICA

JASIA
EURO-SA

ASIA
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The Federal Democratic Republic
of Ethiopia

Batch: WRLFMD/2022/000012
Date received: 18/05/2022
No. of samples: 49

0 (EA-3): 13

O (EA-4): 6

A (AFRICA/G-IV): 9

SAT2 (VII/Lib-12): 2

SAT2 (XIII): 1

SAT2 (XIV): 2

H 020 h
% H%
ETH/8/2019
100 ETH/9/2019
ETH/25/2018
o3| JETH/20/2018
ETH/4/2019
ETH/21/2018
ETH/81/2018
100
100
Ismarlia gy/2016*
EQypt/54/2016%
2 EGY/13/2015
GY/14/2016 EA-3
Giza 2/Egy/2016*
EGY/9/2016
Ismailia 13/Egy/2016*
Ismailia 12/Egy/2016*
SuD/2/86
g, Y
97, H/4 0)
0
CTTrZZZoz ]
\nranes wacracm
100 BAR/18/2021
BAR/17/2021
_| % BAR/20/2021
H 020
\nzrancy e
ETH/29/2019
ETH/17/2020
96 H 00
—t___FTH/1/2007
P VT C1V/8/99 wa
o3 -
— K83/79% EA-L
% -
S
100 \nraassaracanem
80
RETH/50/2016
ETH/61/2016
ETH/32/2016 EA-4
94 ETH/29/2016
94ETH/37/2016
ETH/48/2016
] ETH/2/2016
ETH/73/2016
— TH/22/2016
ETH/6/2016
97 UGA717798
— ETH/58/2005
ETH/2/2006 Jeas
17
7 —TI Manisa/TUR/69*
IND/53/79
NEP/1/2015 JKAT-15 JPanAsia-2
[ UK6/35/2001 PanAsia
PAK/16/2010 PUN-10
88 TUR/264/2009* SAN-09
2 1RN/18/2010 BAL-09 [|PanAsia2  [MESA
1RN/31/2009 FAR-09
IRN/8/2005
OMN/7/2001 b
KUW/3/97 a
MUR/19/2016 o Ind-2001
BHU/3/2009 d -
100 I MAL/1/98
TAN/2/2004 EA2
|—| UGA/3/2002 -
KEN/5/2002
1SA/1/62 Jisa1

0.08

Ethiopia continued on next page
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Ethiopia continued

Egy/Faiyum/2016*
Beni-suef 1/Eqy/2017*
Ismailia 4/Egy/2016*
Giza_l/_Eg)g/ZOlG*
Ismailia 3/Egy/2016*
GY/8/2015

Ismailia 2/Egy/2016*
EGY/3/2016

Ismailia 1/Egy/2016*

1ETH/19/2015
1poSUD/7/2018
#SUD/ 8/2018
SUD/6/2018
LI 7T
ETH/2/2019
ETH/13/2019
ETH/12/2019
ETH/3/2019
ETH/1/2019
ETH/11/2019
\nzrawaievien
— ETH/87/2018
ETH/54/2018
TH/55/2018
H ETH/60/2018
ETH/61/2018
100 ——ETH/85/2018
ETH/86/2018

» fETH/GB/ZOlB

100

91

ETH/67/2018
ETH/69/2018
ETH/70/2018 G-IV
ETH/42/2018
 YeTH/52/2018
ETH/51/2018 AFRICA
ETH/53/2018
ETH/43/2018
ETH/50/2018
100 ETH/45/2018
ETH/44/2018
ETH/47/2018
=1l |ETH/46/2018
ETH/48/2018
ETH/49/2018

ETH/39/2018
_ﬁ-|ETH/36/2018
ETH/40/2018
ETH/18/2019
© iﬁ'H/lQlZOlQ
ETH/16/2019
SUD/3/2018
100 JEGY/20/2012
EGY/18/2012
SUD/1272011
SUD/13/2011
SUD/6/2011
SUD/7/2011
SUD/1/2011

10 ER1/40/2009
= i) ERI/1/2006
4 [L3ER1/4/2007
ERI/1/2008
SUD/1/2006
SUD/3/2006

u'__ SUD/1/85
SUD/2/84
7 CAR/12/2000
CAR/14/2000
n CAR/15/2000

100 CAR/13/2000
CAR/P19/2000 mfa/057/01*
CAR/P22/2000 fke/066/08*
NGR/2/73

SuD/3/77

EGY/1/72

KEN/3/64
UGA/13/66
KEN/42/66
GHA/16/73

Alem/ARG/81* : A1

o7

80 Cruzeiro/BRA/55*
Allier/FRA/60*
UKG/119/32

1RQ/24/64

92
| IRN/22/99

EURO-SA

A22
Iran-99 | ASIA

"0.00 0.04 10.08 0.12
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Ethiopia continued

100

100 [JETH/3/2022
Vianwr o gavran

10

1POETH/2/91

1§ETH/2/91
ETH/3/91

100

lETH/1/91

sTH/42/2009
7ETH/76/2009
ETH/77/2009
ETH/75/2009
ETH/2/2010
100 ETH/56/2009

100

ETH/2/2007
99, SUD/1/2008
SuUD/2/2008

100 —SUD/6/77

LSuD/9/77
ETH/32/2019

ER1/28/2019
ER1/11/2019

100

ERI1/13/2019
ER1/20/2019

EGY/21/2018

EGY/19/2018

EGY/Sharqgia4/2018*
EGY/Sharqia3/2018*
EGY/7/2018
ETH/11/2018

SAU/6/2000

CAR/8/2005

| & o

BUL-003-P/UGA/2016*
UL-033-P/UGA/2016*

BUL-050-P/UGA/2016*
BUL-273-P/UGA/2016*

BUL-060-P/UGA/2016*
BUL-197-P/UGA/2016*
BUL-004-P/UGA/2016*
BUL-284-P/UGA/2016*
BUL-293-P/UGA/2016*

100

LBUL-215_P/UGA/2016*
ZA1/1/74

100

RWA/1/2000*

100 ,K40/90*

1KEN/2/84
KEN/3/57

UGA/51/75
UGA/19/98

r NIG/2/75
1 GHA/2/90

ETH/1/90

MAL/1/2003

ZIM/14/2002

| SA/106/59
KNP/7/88%
RHO/1/48

70.10

EGY/1smai lia4/2018*

Lib-12

XIV

XIl

VI
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4.5. Pool 5 (West Africa)

The Republic of Ghana

Batch: WRLMEG/2022/00024
Sequence provided by: NCFAD/CFIA
Date received: 29/07/2022

No. of sequences: 8

O (EA-3): 8

Wl
VL /FHD £ 217 06%

TUHF22Z746 F22%
Gf1872021
GfTF2021
Gfof2021
GFGF2021
G/10/2021

EA-3

PL/BY 702 FHIG /20 20%
SEKD fZRF 05 FHIG/2020%
ERD/ZRS02 FHIG 2020%

ED/ZR7 04 FHIG F2020%

KD /ZR/01/HIG/2020%
G£3172020
HIG/4272020
HIG/4172020
GF6272020
G£3872020
—_— GF4472020
HIG/45/2020
Gf4372020
Gf1072020
GF1172020
GF1872020
G/1472020
G/ 1372020
PL /KA /03 /HIGF 2020%
NIGF106/2020
HIG/108/2020
/10472020
/10572020
G£107/2020
PL /KA 06 /HIG/ 202 0%
JBYF /01/HIG/2020%
LKA/ 01/HIG/ 2020%
PL /KA 01/HIG/ 202 0%
PL/JE /017 /HIG/ 202 0%
PL /KA 05 /HIG/ 202 0%
PL /KA 02 /HIG/ 202 0%
PL /KA /04 /HIG/ 202 0%
PL /JH/ 020 /HIG/ 202 0%
LKA/ 02/HIGF 2020%
PL/JEf019 /HIG/ 202 0%

ETH/272006
SUDF2F 86

GHR/5/93 b L)

|3

ETH/58/2005 Tea
UGA/17/98 EA-4

UGR/3/2002 qEA-2

K&3/79% EA-1
ETHf 172007

ETHf 372004 EA-3

TAL/ 18978 7%

MYA/T/96
MURS19/2016 e
BHU/3/2009 d

Mya-92 SEA
Ind-2001

UKG/ 3572001 ME-54

PanAsia

TRH/3172009 JFAR-09 JPanAsia-2

ISA/1762 Jisa-

T0.on .04

E
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100

The Republic of the Niger

Batch: WRLMEG/2022/00027
Sequence provided by: ANSES

No. of sequences: 3
O (EA-3):3

Date received: 04/08/2022

96_p= NIV s o15[o7 v
I LumnWHWAuawzm--
NI1G/17/2021

NIG/16/2021
NI1G/15/2021

NI1G/22/2021
NI1G/19/2021

GHA/AVL/FMD/21/11*
GHA/AVL/FMD/21/06*
GHA/AVL/FMD/21/03*
GH,

GHA/AVL/FMD/21/08*
GHA/AVL/FMD/21/23*

A/AVL/FMD/21/22*
N1G/9/2021
N1G/18/2021
N1G/7/2021
N1G/10/2021
N1G/8/2021

GHA/AVL/FMD/21/12*

1TUN/222754/22*

TUN/3/2022
TUN/22Z749/22*
TUN/227753/22*
—ALG/1/2022

- TUN/227995/22*
TUN/2/2022
TUN/22Z746/22*

SuD/2/86

TUN/1/2022
TUN/227996/22*
TUN/22Z750/22*
TUN/22Z994/22*
TUN/22Z756/22*
TUN/22Z747/22*
TUN/22Z752/22*
TUN/22Z745/22*

ALG/4/2022

ALG/2/2022

ALG/3/2022
TUN/V6/22*
TUN/227751/22*
TUN/V1/22*
AD/GMB/02/N1G/2020*
AD/GMB/05/N1G/2020*
PL/BK/07/N1G/2020*
PL/BK/03/N1G/2020*

1G/80/2020
= PL/KAN/03/N1G/2020*

PL/RY/02/N1G/2020*
-EKD/ZA/OZIN 1G/2020*
K

KD/ZA/04/N1G/2020*
D/ZA/01/N1G/2020*
N1G/38/2020
NIG/41/2020
NIG/43/2020
NIG/62/2020
NIG/45/2020
a6] N16/40/2020
NIG/37/2020
NIG/44/2020
NIG/106/2020
NIG/108/2020
NIG/104/2020
NIG/105/2020
N1G/107/2020
PL/KAZ02/N16/2020*
PL/KA/O1/N1G/2020*
PL/KAN/06/NIG/2020%
PL/JE/019/NIG/2020*
PL/KAN/05/NIG/2020%
PL/KAN/04/N1G/2020*
PL/JE/017/N1G/2020%
PL/JIN/020/N1G/2020%
PL/KAN/02/N1G/2020*
PL/KAN/01/NIG/2020%
KN/BMF/01/N1G/2020*

UGA/17/98

GHA/5/93
UGA/3/2002

78

K83/79*

99

ETH/1/2007

ETH/3/2004

1/189/87*

TA
UKG/35/2001
BHU/3/2009 d
MUR/19/2016 e

1SA/1/62

0.08

PanAsia
Ind-2001

EA-3

WA
EA-4
EA-2
EA-1
EA-3
SEA

ME-SA

Jisa1
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4.6. Pool 6 (Southern Africa)

The Republic of Botswana

Sequence provided by: BVI
Date received: 27/08/2022
No. of sequences: 1

SAT2 (I1): 1

Batch: WRLMEG/2022/00029

Sequence provided by: BVI
Date received: 14/09/2022

SAT2 (Il): 1

Batch: WRLMEG/2022/00032

No. of sequences: 1 (partial VP1)

Sequence provided by: BVI
Date received: 19/09/2022

SAT2 (l1): 4

Batch: WRLMEG/2022/00033

No. of sequences: 4 (partial VP1)

83

SAT2/ZIM/8/88 buffalo (MT385625)
SAT2/ZIMI7/89 buffalo (MT385629)
SAT2/ZIM/4/88 buffalo (MT385621)
SAT2/ZIM/1/88 buifalo (MT385619)
SAT2/ZIM/1/88* buffalo (AF367108)
SAT2/ZIM/14/89 buffalo (MT385632)
SAT2/ZIM/23/89 buffalo (MT385634)
SAT2/ZIM/12/89 buffalo (MT385631)
SAT2/ZIM/30/89 buffalo (MT385635)
SAT2/ZIM/2/89 buffalo (MT385627)
SAT2/ZIM/2/88 buffalo (MT385620)
SAT2/ZIM/7/88 buffalo (MT385624)
SAT2/ZIM/5/88 buifalo (MT385622)
SAT2/ZIM/I6/88 buffalo (MT385623)
SAT2/ZIM/9/88 buffalo (MT385626)
SAT2/ZIM/4/89 buifalo (MT385628)
SAT2/ZIM/9/89 buffalo (MT385630)
SAT2/ZIM/16/89 buffalo (MT385633)
SAT2/ZIMI31/89 buffalo (MT385636)
SAT21ZIM/1/97

SAT2IZIMI2/97

SAT2IZIMI3/97

SAT2/ZIM/4/97
SAT2/BOT-BUFF/170/74 (buffalo)

99§ SAT2/ZIMI7/83 (AF540910)
SAT2/ZIMI7/83* (DQO09726)
SAT2/ZIM/1/87 (KF112973)
SAT2/ZIM/5/87 (KF112974)
SAT2/ZIM/B/89 (KF112975)
SAT2IZIMIL1/91 (KYB25724)
SAT2/ZIMI19/89
SAT2/ZIM/9/89 (KF112976)
SAT2/ZIMI12/89

SAT2INAMI286/98* (AF367127)(buffalo)
I: SAT2/ZIMIP45/91 MT-12 buffalo (MT385653)
SAT2/BOTIP3/2000 NGO-15
SAT2/ZIM/1/2015b* (BV)
—1 SAT2/ZIM/16/2015
SAT2/ZIM/5/2015
SAT2/ZIM/15/2015
SAT2/ZIM/13/2001 (OV)
SAT2/BOT/P3/98 NXA-1
% SAT2/BOT/P3/98 NXA-18

99 I SAT2/ZIM/2/2010
SAT2/ZIM/4/2010

@ SAT2/BOT16/22 (BVI)
88 L SAT2/ZIM19/22 (BVI)
@ SAT2/BOT12/22 (BVI)
@ SAT2/BOT18/22 (BVI)
@ SAT2/BOT13/22 (BVI)
SAT2/BOT11/2022 (BVI)
SAT2/BOT02/2022 (BVI)
SAT2/ZIM02/2018* (BVI)
SAT2/ZIMI2/2017* (BVI)
SAT2/ZIM/1/2014
SAT2/ZIM/23/2015
SAT2/ZIM/1/2015* (BVI)
SAT2/ZIM/1/2015
SAT2/ZIM/1/2015a* (BV))
SAT2/ZIM/11/2015
6l SAT2/ZIMI25/2015
SAT2/ZIM/4/2015
SAT2/ZIM/9/2015
SAT2/ZIMI14/13* (BVI)
SAT2/ZIM/6/2015
SAT2/ZIM/20/2015
SAT2/ZIM/21/2015
8 L SAT2/ZIMI22/2015
SAT2/ZIM/26/2015
SAT2/ZIM/5/81 (EF134951)
n

[\
Xl

\

99

e /||

X

XV

VI

Xl
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95

The Republic of Zimbabwe
Batch: WRLMEG/2022/00023
Sequence provided by: BVI
Date received: 25/07/2022
No. of sequencess: 1

SAT2 (IlI): 1

Batch: WRLMEG/2022/00034
Sequence provided by: BVI
Date received: 19/09/2022
No. of sequences: 1 (partial VP1)
SAT2 (I1): 1

10l

1p0BOT/3/2010

1PBOT/4/2010
BOT/2/2010

1801/1/2010

BOT/3/2005

2 BOT/6/2005

100

93

BOT/8/2005

BOT/1/2005
BOT/5/2005
0T/7/2005

BOT/2/2005

BOT/4/2005
100 ¢ NAM13/17*

— [ L NAV11/17*

BOT/P9/2010

100 NMBO2/14*
IvBO1/14*

BOT/15/2008

NMB/2/2008
NMB/4/2007
NMB/1/2007
94ZAM/1/2007
'ZAM/3/2007
90 ZAW/2/2007
BOT/24/2006

ZAM/13/2009
ZAM/12/2009
100 ZAM/16/2009
ZAM/14/2009

BOT/P3/2000 SAV-24*
ZAM/6/2021

SWA/4/89
100 BOT/1/80
BOT/3/77 I

BOT/P3/98 VUM-31*
BOT/P3/98 VUM-29*

BOT/P3/98 VUM-29*
— Z1M/11/2002

100
1Z1M/10/2002

100 [BOT/P3/98 NXA-7*
BOT/P3/98 NXA-16*
BOT/18/2012
BOT14/12*
BOT/13/2012
BOT/8/2012
BOT/17/2012
80171675615
BOT/14/2012
BOT/12/2012
BOT/16/2012
B0OT/9/2012

100

BOT/8/2009
BOT/7/2009
BOT/18/2008
92B0T/11/2008
BOT/7/2008

BOT/3/2007

BOT/2/2007

BOT/5/2007

BOT/6/2007

BOT/3/2009

79

BOT/5/2012
BOT/7/2012
BOT/7/2012

BOT-BUFF/2/68

85
— v R/Hg—PRO/l/GS*
o ZAN/7/81
— RHO/1748 S
KEN/1/84 k
T = ETH/1/90 v
1 .. MAL/1/2003 L
0 SA/106/59 |
— ZIN/14/2002
o /7783 1,
M/5/81
NIG/2/75 v
0.00 0.04 0.08 0.12

Zimbabwe continued on next page



Zimbabwe continued

SAT2/ZIM/8/88 buffalo (MT385625)
SAT2/ZIMI7/89 buffalo (MT385629)
SAT2/ZIM/4/88 buffalo (MT385621)
SAT2/ZIM/1/88 buffalo (MT385619)
SAT2/ZIM/1/88* buffalo (AF367108)
SAT2/ZIM/14/89 buffalo (MT385632)
SAT2/ZIM/23/89 buffalo (MT385634)
SAT2/ZIM/12/89 buffalo (MT385631)
SAT2/ZIMI30/89 buffalo (MT385635)
SAT2/ZIM/2/89 buffalo (MT385627)
SAT2/ZIM/2/88 buffalo (MT385620)
SAT2/ZIM/7/88 buffalo (MT385624)
SAT2/ZIM/5/88 buffalo (MT385622)
SAT2/ZIMI6/88 buffalo (MT385623)
SAT2/ZIM/9/88 buffalo (MT385626)
SAT2/ZIM/4/89 buffalo (MT385628)
SAT2/ZIM/9/89 buffalo (MT385630)
SAT2/ZIM/16/89 buffalo (MT385633)
SAT2/ZIM/31/89 buffalo (MT385636)
SAT21ZIMI97
SAT21ZIMI2197
SAT2/ZIMI3/97
SAT2/ZIMIAI97
SAT2/BOT-BUFF/170/74 (buffalo)
99 | SAT2/ZIM/7/83 (AF540910)
SAT2/ZIM/7/83* (DQO09726)
SAT2/ZIMIL87 (KF112973)
SAT2/ZIMI5/87 (KF112974)
SAT2/ZIM/8/89 (KF112975)
SAT2/ZIM/11/91 (KY825724)
SAT2/ZIM/19/89
SAT2/ZIMI9/89 (KF112976)
SAT2/ZIM/12/89
SAT2/ZIM/14/89
SAT2/ZIM/13/89
SAT2/ZIM/16/89
SAT2INAM/286/98* (AF367127)(buiffalo)
I: SAT2/ZIMIP45/91 MT-12 buffalo (MT385653)
SAT2/BOT/P3/2000 NGO-15
SAT2/ZIM/1/2015b* (BVI)
SAT2/ZIM/16/2015
SAT2/ZIM/5/2015
SAT2/ZIM/15/2015
SAT2/ZIM/13/2001 (OVI)
SAT2/BOT/P3/98 NXA-1

99

ol = SAT2/BOT/P3/98 NXA-18
09| SAT2/ZIM/2/2010
— SAT2/ZIM/4/2010
SAT2/BOT16/22 (BV))

88 L@ SAT2/ZIM19/22 (BVI)
SAT2/BOT12/22 (BVI)
SAT2/BOT18/22 (BVI)
SAT2/BOT13/22 (BVI)
SAT2/BOT11/2022 (BVI)
SAT2/BOT02/2022 (BVI)
SAT2/ZIM02/2018* (BVI)
SAT2/ZIM/2/2017* (BVI)
SAT2/ZIM/1/2014
SAT2/ZIM/23/2015
SAT2/ZIM/1/2015* (BVI)
SAT2/ZIM/1/2015
SAT2/ZIM/1/2015a* (BVI)
SAT2/ZIM/11/2015

6| SAT2/2IM/25/2015
SAT2/ZIM/4/2015
SAT2/ZIM/9/2015
SAT2/ZIM/14/13* (BVI)
SAT2/ZIM/6/2015
SAT2/ZIM/20/2015
SAT2/ZIM/21/2015
SAT2/ZIM/22/2015
SAT2/ZIM/26/2015
SAT2/ZIM/5/81 (EF134951)
1]

v
Xl

99

Vi

99

e V||
Xl

XV

Vil

Xl
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4.7. Pool 7 (South America)

No samples/sequences received.

4.8. Vaccine matching

Antigenic characterisation of FMD field isolates by matching with vaccine strains by 2dmVNT
from July to September 2022.

NOTES:

1. Vaccine efficacy is influenced by vaccine potency, antigenic match and vaccination
regime. Therefore, it is possible that a less than perfect antigenic match of a particular
antigen may be compensated by using a high potency vaccine and by administering
more than one vaccine dose at suitable intervals. Thus, a vaccine with a weak antigenic
match to a field isolate, as determined by serology, may nevertheless afford some
protection if it is of sufficiently high potency and is administered under a regime to
maximise host antibody responses (Brehm, 2008).

2. Vaccine matching data generated in this report only considers antibody responses in
cattle after a single vaccination (typically 21 days after vaccination). The long-term
performance of FMD vaccines after a second or multiple doses of vaccine should be

monitored using post-vaccination serological testing.

Table 4: Summary of samples tested by vaccine matching

Serotype

(o)

A

Asia-1

SAT1

SAT 2

SAT 3

Indonesia
Israel
Mongolia
Palestine
Thailand

United Arab Emirates

w wWw W NN

Total

Abbreviations used in tables

For each field isolate the r1 value is shown followed by the heterologous neutralisation titre
(ri-value / titre). The r1 values shown below, represent the one-way serological match
between vaccine strain and field isolate, calculated from the comparative reactivity of antisera
raised against the vaccine in question. Heterologous neutralisation titres for vaccine sera with

the field isolates are included as an indicator of cross-protection.
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Vaccine Match

r; = > 0.3 - suggests that there is a close antigenic relationship between field
isolate and vaccine strain. A potent vaccine containing the vaccine strain is likely
to confer protection.

No Vaccine Match

r1 = < 0.3 - suggest that the field isolate is antigenically different to the vaccine

N strain. Where there is no alternative, the use of this vaccine should carefully
consider vaccine potency, the possibility to use additional booster doses and
monitoring of vaccinated animals for heterologous responses.

Not tested against this vaccine

NOTE: A “0” in the neutralisation columns indicates that for that particular field virus no
neutralisation was observed at a virus dose of a 100 TCIDso.

NOTE: This report includes the source of the vaccine virus and bovine vaccinal serum. Vaccines
from different manufactures may perform differently and caution should be taken when
comparing the data.

Table 5: Vaccine matching studies for O FMDV

03039 O Campos 0O; Campos O Manisa PanAsia 2
Serotype O Boehringer Boehringer Biogénesis Boehringer Boehringer

O/TUR/5/09

Isolate MSD

Ingelheim Ingelheim Bago Ingelheim Ingelheim
Topotype Lineage ry titre ry titre r, titre
PAT/10/2021 EA-3 - 0.48 173 027 19 052 262 (049 210 (.50 212 0.57 220
ISA/3/2022 ME-SA  Ind-2001 0.69 .76 0.20 192 047 246 0.54 214 (040 212 0.50 209
MOG/17/2021 ME-SA  Ind-2001 0.94 204 0559 228 (063 273 097 233 084 225 091 24
MOG/7/2022 ME-SA  Ind-2001 0.75 194 0.33 202 (047 260 Q.65 215 0.61 211 0.78 23>
TAI/15/2020 ME-SA  Ind-2001 0.69 .86 0.35 212 (062 257 0.56 232 (043 213 0.94 232
TAI/21/2020 ME-SA  Ind-2001 0.69 .85 0.14 170 Q55 251 (0.32 208 (035 203 0.57 210
TAI/2/2021 ME-SA  Ind-2001 0.51 %73 0.6 179 037 234 032 208 (045 215 0.62 215
ISR/5/2022 ME-SA  PanAsia-2 0.48 1.69 0.18 178 (0.42 237 033 197 (032 209 0.57 218
ISR/9/2022 ME-SA  PanAsia-2 0.57 176 0.25 192 (058 251 (0.33 197 (039 218 0.54 216
PAT/1/2021 ME-SA  PanAsia-2 0.53 178 0.29 201 036 246 (.40 201 0.53 215 0.72 231
PAT/1/2022 ME-SA  PanAsia-2 0.56 .79 0.26 19> (051 261 (.50 210 Q.64 223 0.60 223
UAE/1/2021 ME-SA  PanAsia-2 0.38 1.64 019 202 (043 256 (048 208 (032 214 0.44 213
UAE/9/2021 ME-SA SA-2018 0.59 183 0.23 210 (060 270 0.44 204 (032 213 0.68 232
UAE/15/2021 ME-SA SA-2018 0.75 194 0.28 219 (0.51 263 (056 215 047 230 0.69 232

Table 6: Vaccine matching studies for A FMDV

A22 Iraq Alran 2005 A GVII 2015 A Malaysia 97
Serotype A Boehringer Boehringer Boehringer Boehringer
Ingelheim Ingelheim Ingelheim Ingelheim

A/TUR/20/06

Isolate MSD

Topotype Lineage rp titre ry titre ry titre ry titre r, titre

TAI/5/2021 ASIA Sea-97 0.39 1.94 0.07 1.48 0.46 1.49 0.33 18 0.11 09
TAI/6/2021 ASIA Sea-97 0.32 185 0.07 1.52 0.50 1.52 0.39 18 0.08 075




Annex 1:Sample data

Summary of submissions

Table 7: Summary of samples collected and received to WRLFMD (July to September 2022)

Virus isolation in cell culture/ELISA

RT-PCR for FMD

NS of i @ %
Country FMD virus serotypes ‘:=s g
samples Z g9
o ()]
o A c SAT SAT SAT ASIA- 2 & pisitive Negative
1 2 3 1
Ethiopia 48 19 9* - - 5% - - 16 41
Indonesia 1 - - - - - - 5 5
Mongolia 17 13 - - - - - - 4 17
Thailand 16 8 5 - - - - - 3 16
TOTAL 87 41 13 O 0 4 0 0 28 79
* One sample tested positive for A and SAT 2.
Clinical samples
Table 8: Clinical sample diagnostics made by the WRLFMD July to September 2022
Date Results
]
° B WRL for FMD _ B < o 5
Country > £ Sample Animal . = O )
o o e . Collection e o 2
g 2 Identification = = =
o 3 > & £
(7'
Mongolia 16/05/2022 04/07/2022 MOG 17/2021 CATTLE 20-Aug-21 0] Pos (0]
MOG 18/2021 CATTLE 04-Dec-21 0 Pos (0]
MOG 19/2021 CATTLE 13-Dec-21 0] Pos (0]
MOG 1/2022 CATTLE 12-Jan-22 NVD Pos FMDV GD
MOG 2/2022 CATTLE 13-Jan-22 0] Pos (0]
MOG 3/2022 CATTLE 13-Jan-22 0] Pos (0]
MOG 4/2022 CATTLE 17-Jan-22 NVD Pos FMDV GD
MOG 5/2022 CATTLE 18-Jan-22 NVD Pos FMDV GD
MOG 6/2022 CATTLE 24-Jan-22 0] Pos (0]
MOG 7/2022 CATTLE 28-Jan-22 0] Pos (0]
MOG 8/2022 CATTLE 02-Feb-22 0] Pos (0]
MOG 9/2022 CATTLE 08-Feb-22 0] Pos (0]
MOG 10/2022 CATTLE 11-Feb-22 0] Pos (0]
MOG 11/2022 CATTLE 18-Feb-22 0] Pos (0]
MOG 12/2022 CATTLE 25-Feb-22 0] Pos (0]
MOG 13/2022 CATTLE 31-Aug-22 0] Pos (0]
MOG 14/2022 CATTLE 08-Dec-22 NVD Pos FMDV GD
Ethiopia 18/05/2022 16/08/2022  ETH 21/2019 BOVINE 09-Apr-19 A Pos A
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Country

Date Results
B ¥ WRL for FMD . Date of < » ‘é
2 £ Sample Animal . = O o
§ §. Identification Collection E E ,—:
4 (3 > e =
[*%
ETH 22/2019 BOVINE 21-Apr-19 NVD Pos FMDV GD
ETH 23/2019 BOVINE 24-Aug-19 NVD Pos FMDV GD
ETH 24/2019 BOVINE 24-Aug-19 (6] Pos (0]
ETH 25/2019 BOVINE 26-Aug-19 A Pos A
ETH 26/2019 BOVINE 04-Oct-19 (6] Pos (0]
ETH 27/2019 BOVINE 18-Oct-19 (o] Pos o
ETH 28/2019 BOVINE 18-Oct-19 (6] Pos (0]
ETH 29/2019 BOVINE 15-Nov-19 (o] Pos o
ETH 30/2019 BOVINE 22-Nov-19 A Pos A
ETH 31/2019 BOVINE 22-Nov-19 SAT2 Pos SAT2
ETH 32/2019 BOVINE 22-Nov-19 SAT2 Pos SAT2
ETH 33/2019 BOVINE 22-Nov-19 NVD Pos FMDV GD
ETH 34/2019 BOVINE 20-Dec-19 A Pos A
ETH 35/2019 BOVINE 28-Dec-19 NVD Neg NVD
ETH 36/2019 BOVINE 28-Dec-19 NVD Pos FMDV GD
ETH 37/2019 BOVINE 30-Dec-19 NVD Neg NVD
ETH 1/2020 BOVINE 15-Jan-20 A Pos A
ETH 2/2020 BOVINE 20-Jan-20 (o] Pos o
ETH 3/2020 BOVINE 20-Jan-20 NVD Neg NVD
ETH 4/2020 BOVINE 20-Jan-20 NVD Pos FMDV GD
ETH 5/2020 BOVINE 10-Feb-20 (6] Pos (0]
ETH 6/2020 BOVINE 06-Mar-20 NVD Pos FMDV GD
ETH 7/2020 BOVINE 06-Mar-20 NVD Pos FMDV GD
ETH 8/2020 BOVINE 23-Apr-20 (o] Neg o
ETH 9/2020 BOVINE 09-May-20 A &SAT2 Pos A &SAT2
ETH 10/2020 BOVINE 21-May-20 (o] Pos o
ETH 11/2020 BOVINE 21-May-20 (6] Pos (0]
ETH 12/2020 BOVINE 21-Oct-20 (o] Pos o
ETH 13/2020 BOVINE 11-Nov-20 A Pos A
ETH 14/2020 BOVINE 11-Nov-20 A Pos A
ETH 15/2020 BOVINE 15-Dec-20 (6] Pos (0]
ETH 16/2020 BOVINE 15-Dec-20 0 Pos o
ETH 17/2020 BOVINE 15-Dec-20 (6] Pos (0]
ETH 18/2020 BOVINE 29-Dec-20 NVD Neg NVD
ETH 19/2020 BOVINE 29-Dec-20 NVD Pos FMDV GD
ETH 1/2021 BOVINE 22-Jan-21 (o] Pos o
ETH 2/2021 BOVINE 21-May-21 (6] Pos (0]
ETH 3/2021 BOVINE 21-May-21 NVD Neg NVD
ETH 4/2021 BOVINE 21-Sep-21 (6] Pos (0]
ETH 5/2021 BOVINE 21-Sep-21 (o] Pos o
ETH 6/2021 BOVINE 11-Dec-21 NVD Neg NVD
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Date Results
o
Country E E WRSLafr:LIFeMD Animal Date ?f g S ;g,'
§ §. Identification Collection E E ,—:
4 (3 > e =
ic
ETH 1/2022 BOVINE 16-Feb-22 NVD Pos FMDV GD
ETH 2/2022 BOVINE 29-Mar-22 SAT2 Pos SAT2
ETH 3/2022 BOVINE 29-Mar-22 SAT2 Pos SAT2
ETH 4/2022 BOVINE 30-Mar-22 A Pos A
ETH 5/2022 BOVINE 30-Mar-22 (o] Pos o]
ETH 6/2022 BOVINE 05-Apr-22 NVD Neg NVD
Indonesia  18/06/2022 04/07/2022 ISA 1/2022 CATTLE 04-May-22 NVD Pos FMDV GD
ISA 2/2022 CATTLE 04-May-22 NVD Pos FMDV GD
ISA 3/2022 CATTLE 06-May-22 (o] Pos o
ISA 4/2022 GOAT 08-May-22 NVD Neg NVD
ISA 5/2022 GOAT 09-May-22 NVD Pos FMDV GD
ISA 6/2022 CATTLE 10-May-22 NVD Pos FMDV GD
Thailand ~ 06/05/2022 25/07/2022  TAI 13/2020 CATTLE 31-Mar-20 NVD Pos FMDV GD
TAI 14/2020 CATTLE 08-May-20 NVD Pos FMDV GD
TAI 15/2020 CATTLE 12-May-20 (6] Pos (0]
TAI 16/2020 CATTLE 03-Sep-20 (o] Pos 0
TAI 17/2020 CATTLE 19-Sep-20 NVD Pos FMDV GD
TAI 18/2020 CATTLE 07-Oct-20 (o] Pos 0
TAI 19/2020 CATTLE 07-Oct-20 0 Pos o]
TAI 20/2020 CATTLE 12-Nov-20 (o] Pos o]
TAI 21/2020 CATTLE 28-Nov-20 (o] Pos o
TAI'1/2021 CATTLE 07-Mar-21 (o] Pos o
TAI 2/2021 CATTLE 28-Apr-21 (6] Pos (0]
TAI 3/2021 CATTLE 06-Sep-21 A Pos A
TAI 4/2021 CATTLE 08-Oct-21 A Pos A
TAI 5/2021 CATTLE 08-Oct-21 A Pos A
TAI 6/2021 CATTLE 09-Oct-21 A Pos A
TAI 7/2021 CATTLE 11-Oct-21 A Pos A
TOTAL 55

34



Annex 2: FMD publications

Recent FMD Publications (July to September 2022) cited by Web of Science.

Ahmed, R.M.S., Y.A. Almofti, and K.A. Abd-elrahman (2022). Analysis of Foot-and-mouth disease virus
polyprotein for multi peptides vaccine design: an in silico strategy. Journal of Pure and
Applied Microbiology, 16(3): 1-16. DOI: 10.22207/jpam.16.3.63.

Ahmed, Z., L. Velazquez-Salinas, F.N. Mwiine, K. Vander Waal, and E. Rieder. Complete coding
genome sequences of five foot-and-mouth disease viruses belonging to serotype O, isolated
from cattle in Uganda in 2015 to 2016. Microbiology Resource Announcements: 4. DOI:
10.1128/mra.00445-22.

Alekseeva, G.S., P.S. Klyuchnikova, V.E. Kirilyuk, and S.V. Naidenko (2022). Body mass of Procarpa
gutturosa (bovidae) calves: influence of climatic conditions and occurrence of pathogens in
the group of the Daursky State Nature Reserve (Russia). Nature Conservation Research, 7(4):
13. DOI: 10.24189/ncr.2022.038.

Bahiru, A. and A. Assefa (2022). Seroepidemiological investigation of foot-and-mouth disease (FMD)
in Northern Amhara, Ethiopia. Scientific African, 16: 5. DOI: 10.1016/j.sciaf.2022.e01267.

Di Giacomo, S., D. Bucafusco, J.M. Schammas, J. Pega, M.C. Miraglia, F. Barrionuevo, A.V. Capozzo,
and D.M. Perez-Filgueira (2022). Assessment on different vaccine formulation parameters in
the protection against heterologous challenge with FMDV in cattle. Viruses-Basel, 14(8): 18.
DOI: 10.3390/v14081781.

Ekanayaka, P., A. Weerawardhana, K. Chathuranga, J.H. Park, and J.S. Lee (2022). Foot-and-mouth
disease virus 3C(pro) cleaves BP180 to induce blister formation. Viruses-Basel, 14(9): 8. DOI:
10.3390/v14092060.

El Bagoury, G.F., R. Elhabashy, A.H. Mahmoud, N.M. Hagag, and M.E. El Zowalaty (2022).
Development and evaluation of one-step real-time RT-PCR assay for improved detection of
Foot-and-mouth disease virus serotypes circulating in Egypt. Journal of Virological Methods,
306: 9. DOI: 10.1016/j.jviromet.2022.114525.

Emami, S.J., A.R. Bahonar, M.H.F. Mehrabadi, S. Lotfollazadeh, K. Amiri, and D. Abdollahi (2022).
Evaluation of foot-and-mouth disease (FMD) vaccine using registered surveillance data.
Tropical Animal Health and Production, 54(4): 8. DOI: 10.1007/s11250-022-03204-9.

Facioli, F.L., A.N. Da Silva, M.B. Warpechowski, J. De Camargo, J.0. Da Cruz, C.C. Loss, and R. Zanella
(2022). The Mulefoot phenotype and the association with foot-and-mouth disease resistance
gene in pigs. Environmental and Molecular Mutagenesis, 63: 112-112.

Ferrer-Miranda, E., O. Fonseca-Rodriguez, J. Albuquerque, E.C. de Almeida, C.T. Cristino, and K.R.
Santoro (2022). Assessment of the foot-and-mouth disease surveillance system in Brazil.
Preventive Veterinary Medicine, 205: 20. DOI: 10.1016/j.prevetmed.2022.105695.

Hosamani, M., S. Gopinath, B.P. Sreenivasa, S. Behera, S.H. Basagoudanavar, A. Boora, D.P. Bora, P.
Deka, V. Bhanuprakash, R.K. Singh, A. Sanyal, K. Weerdmeester, and A. Dekker. A new
blocking ELISA for detection of foot-and-mouth disease non-structural protein (NSP)
antibodies in a broad host range. Applied Microbiology and Biotechnology: 13. DOI:
10.1007/s00253-022-12151-2.

Kang, H.R., M.S. Seong, H.S. Yim, J.H. Lee, S.H. Cha, and J. Cheong (2022). Fibroblast growth factor 11
inhibits Foot-and-mouth disease virus gene expression and replication in vitro. Journal of
Veterinary Medical Science, 84(5): 726-733. DOI: 10.1292/jvms.21-0461.

Kass, M., A. Viltrop, J. Prakofjewa, R. Soukand, and R. Kalle (2022). Control of foot-and-mouth disease
in a closed society: A case study of Soviet Estonia. Frontiers in Veterinary Science, 9: 14. DOI:
10.3389/fvets.2022.828583.

Keck, H., B. Litz, B. Hoffmann, J. Sehl-Ewert, M. Beer, and M. Eschbaumer (2022). Full-length genomic
RNA of Foot-and-mouth disease virus is infectious for cattle by injection. Viruses-Basel, 14(9):
12. DOI: 10.3390/v14091924.

35


https://www.webofscience.com/
https://www.doi.org/10.22207/jpam.16.3.63
https://www.doi.org/10.1128/mra.00445-22
https://www.doi.org/10.24189/ncr.2022.038
https://www.doi.org/10.3390/v14081781
https://www.doi.org/10.3390/v14092060
https://www.doi.org/10.1016/j.jviromet.2022.114525
https://www.doi.org/10.1007/s11250-022-03204-9
https://www.doi.org/10.1016/j.prevetmed.2022.105695
https://www.doi.org/10.1007/s00253-022-12151-2
https://www.doi.org/10.1292/jvms.21-0461
https://www.doi.org/10.3389/fvets.2022.828583
https://www.doi.org/10.3390/v14091924

Kim, H., H.W. Seo, H.S. Cho, and Y. Oh (2022). A vaccine based on Asial Shamir of the Foot-and-
mouth disease virus offers low levels of protection to pigs against Asial/MOG/05, circulating
in East Asia. Viruses-Basel, 14(8): 6. DOI: 10.3390/v14081726.

King, D.J., G. Freimanis, C. Neil, A. Shaw, T.J. Tuthill, E. Laing, D.P. King, and L. Lasecka-Dykes (2022).
Establishing an in vitro system to assess how specific antibodies drive the evolution of Foot-
and-mouth disease virus. Viruses-Basel, 14(8): 17. DOI: 10.3390/v14081820.

Kirisawa, R., R. Kato, K. Furusaki, and T. Onodera (2022). Universal virucidal activity of calcium
bicarbonate mesoscopic crystals that provides an effective and biosafe disinfectant.
Microorganisms, 10(2): 15. DOI: 10.3390/microorganisms10020262.

Krishnamoorthy, P., N. Karthika, T.R. Sangeetha, K.P. Suresh, R. Sridevi, and B.R. Shome (2022). Foot-
and-mouth disease prevalence in cattle and buffaloes from India determined by systematic
review and meta-analysis. Indian Journal of Animal Sciences, 92(6): 682-692.

Lee, G., H.R. Kang, A. Kim, J.H. Park, M.J. Lee, and S.M. Kim (2022). Antiviral effect of vesatolimod
(GS-9620) against Foot-and-mouth disease virus both in vitro and in vivo. Antiviral Research,
205: 8. DOI: 10.1016/j.antiviral.2022.105384.

Lee, H.W., C.Y. Yang, M.C. Lee, S.P. Chen, H.W. Chang, and I.C. Cheng (2022). The use of distinctive
monoclonal antibodies in FMD VLP- AND P1-based blocking ELISA for the seromonitoring of
vaccinated swine. International Journal of Molecular Sciences, 23(15): 11. DOI:
10.3390/ijms23158542.

Lee, S.H., H. Kim, S.Y. Moon, M.Y. Kim, S.W. Kim, J.H. Park, and J. Kim (2022). Establishment and
validation of a liquid-phase blocking ELISA for the detection of antibodies elicited by the
Foot-and-mouth disease virus A/ASIA/Sea-97 lineage. Journal of Applied Animal Research,
50(1): 490-497. DOI: 10.1080/09712119.2022.2092485.

Li, J., R. Zhang, H.Q. Yang, and Y.M. Wei. Enhanced stability of foot-and-mouth disease vaccine
antigens with a novel formulation. Pharmaceutical Development and Technology: 7. DOI:
10.1080/10837450.2022.2116456.

Lin, X., Y.L. Yang, S. Li, Z.J. Li, Y.N. Sheng, Z.G. Su, and S.P. Zhang (2022). Qil-in-ionic liquid
nanoemulsion-based adjuvant simultaneously enhances the stability and immune responses
of inactivated Foot-and-mouth disease virus. International Journal of Pharmaceutics, 625: 11.
DOI: 10.1016/].ijpharm.2022.122083.

Liu, J.H., J.J. Zhang, W.J. Han, C. Cui, M.Z. Li, Z.Y. Tian, R.M. Bai, and L.M. Li (2022). B cell memory
responses induced by Foot-and-mouth disease virus-like particles in BALB/c mice. Veterinary
Immunology and Immunopathology, 250: 11. DOI: 10.1016/j.vetimm.2022.110458.

Ludi, A.B., A. Morris, S. Gubbins, A. Asfor, M. Afzal, C.F. Browning, S. Grazioli, E.A. Foglia, G. Wilsden,
A. Burman, E. Brocchi, D.J. Paton, and D.P. King (2022). Cross-serotype reactivity of ELISAs
used to detect antibodies to the structural proteins of Foot-and-mouth disease virus. Viruses-
Basel, 14(7): 18. DOI: 10.3390/v14071495.

Luo, C.W,, Q.H. Yan, J.C. Huang, J.M. Liu, Y.W. Li, K.K. Wu, B.K. Li, M.Q. Zhao, S.Q. Fan, H.X. Ding, and
J.D. Chen (2022). Using self-assembling ADDomer platform to display B and T Epitopes of
type O Foot-and-mouth disease virus. Viruses-Basel, 14(8): 14. DOI: 10.3390/v14081810.

Naqvi, S.S., N. Bostan, K. Fukai, Q. Ali, K. Morioka, T. Nishi, M. Abubakar, Z. Ahmed, S. Sattar, S. Javed,
A. Tariqg, and A. Sadiq (2022). Evolutionary dynamics of Foot-and-mouth disease virus
serotype A and its endemic sub-lineage A/ASIA/Iran-05/SIS-13 in Pakistan. Viruses-Basel,
14(8): 17. DOI: 10.3390/v14081634.

Nuvey, F.S., J. Arkoazi, J. Hattendorf, G.I. Mensah, K.K. Addo, G. Fink, J. Zinsstag, and B. Bonfoh
(2022). Effectiveness and profitability of preventive veterinary interventions in controlling
infectious diseases of ruminant livestock in sub-Saharan Africa: a scoping review. BMC
Veterinary Research, 18(1): 19. DOI: 10.1186/s12917-022-03428-9.

Ostrycharz, E. and B. Hukowska-Szematowicz (2022). Micro-players of great significance-host
microRNA signature in viral infections in humans and animals. International Journal of
Molecular Sciences, 23(18): 60. DOI: 10.3390/ijms231810536.

36


https://www.doi.org/10.3390/v14081726
https://www.doi.org/10.3390/v14081820
https://www.doi.org/10.3390/microorganisms10020262
https://www.doi.org/10.1016/j.antiviral.2022.105384
https://www.doi.org/10.3390/ijms23158542
https://www.doi.org/10.1080/09712119.2022.2092485
https://www.doi.org/10.1080/10837450.2022.2116456
https://www.doi.org/10.1016/j.ijpharm.2022.122083
https://www.doi.org/10.1016/j.vetimm.2022.110458
https://www.doi.org/10.3390/v14071495
https://www.doi.org/10.3390/v14081810
https://www.doi.org/10.3390/v14081634
https://www.doi.org/10.1186/s12917-022-03428-9
https://www.doi.org/10.3390/ijms231810536

Palinski, R.M., A. Sangula, F. Gakuya, M.R. Bertram, S.J. Pauszek, E.J. Hartwig, G.R. Smoliga, V.
Obanda, G.P. Omondi, K. VanderWaal, and J. Arzt. Genome sequences of Foot-and-mouth
disease virus SAT 2 strains purified from coinfected cape buffalo in Kenya. Microbiology
Resource Announcements: 4. DOI: 10.1128/mra.00585-22.

Palinski, R.M., A. Sangula, F. Gakuya, M.R. Bertram, S.J. Pauszek, E.J. Hartwig, G.R. Smoliga, V.
Obanda, G.P. Omondi, K. VanderWaal, and J. Arzt. Genome sequences of Foot-and-mouth
disease virus SAT 1 strains purified from coinfected cape buffalo in Kenya. Microbiology
Resource Announcements: 3. DOI: 10.1128/mra.00584-22.

Park, S.Y., S.I. Lee, J.S. Jin, E.S. Kim, J.Y. Kim, A.Y. Kim, S.H. Park, J.W. Park, S. Park, E.G. Lee, J.H. Park,
Y.J. Ko, and C.K. Park (2022). Factors involved in removing the non-structural protein of Foot-
and-mouth disease virus by chloroform and scale-up production of high-purity vaccine
antigens. Vaccines, 10(7): 9. DOI: 10.3390/vaccines10071018.

Perez-Martin, E., B. Beechler, F.Q. Zhang, K. Scott, L.M. De Klerk-Lorist, G. Limon, B. Dugovich, S.
Gubbins, A. Botha, R. Hetem, L. van Schalkwyk, N. Juleff, F.F. Maree, A. Jolles, and B.
Charleston (2022). Viral dynamics and immune responses to Foot-and-mouth disease virus in
African buffalo (Syncerus caffer). Veterinary Research, 53(1): 14. DOI: 10.1186/s13567-022-
01076-3.

Primavera, V., J. Simmons, B.A. Clark, J.G. Neilan, and M. Puckette (2022). Effect of Foot-and-mouth
disease virus 2B viroporin on expression and extraction of mammalian cell culture produced
Foot-and-mouth disease virus-like particles. Vaccines, 10(9): 11. DOI:
10.3390/vaccines10091506.

Punyapornwithaya, V., P. Mishra, C. Sansamur, D. Pfeiffer, O. Arjkumpa, R. Prakotcheo, T.
Damrongwatanapokin, and K. Jampachaisri (2022). Time-series analysis for the number of
foot-and-mouth disease outbreak episodes in cattle farms in Thailand using data from 2010-
2020. Viruses-Basel, 14(7): 14. DOI: 10.3390/v14071367.

Qin, M., J.W. Liu, K. Sakwiwatkul, H. Yan, X.Y. Chang, S.B. Chi, Y.T. Li, and R.L. Li. Effect of the extract
made from Rhizoma Atractylodis Macrocephalae (RAM) on the immune responses of mice to
a commercial foot-and-mouth disease vaccine. Veterinary Medicine and Science: 9. DOI:
10.1002/vms3.871.

Sahoo, M., G. Kondabattula, J.C. Thakor, M. Dinesh, P. Kumar, R. Singh, K. Singh, M. Saminathan, and
N.R. Sahoo (2022). Novel pathological findings and immunohistochemical detection of FMDV
antigens in the brain of calves naturally infected with foot-and-mouth disease. Microbial
Pathogenesis, 169: 12. DOI: 10.1016/j.micpath.2022.105650.

Seitzinger, A.H., M.G. Garner, R. Bradhurst, S. Roche, A.C. Breed, T. Capon, C. Miller, and S.
Tapsuwan. FMD vaccine allocation and surveillance resourcing options for a potential
Australian incursion. Australian Veterinary Journal: 12. DOI: 10.1111/avj.13195.

Seitzinger, A.H., A. Hafi, D. Addai, G. Garner, R. Bradhurst, A.C. Breed, T. Capon, C. Miller, J. Pinol, and
S. Tapsuwan (2022). The economic benefits of targeted response strategies against foot-and-
mouth disease in Australia. Preventive Veterinary Medicine, 204: 11. DOI:
10.1016/j.prevetmed.2022.105636.

Shurbe, M., B. Simeon, W. Seyoum, A. Muluneh, E. Tora, and E. Abayneh (2022). Seroprevalence and
associated risk factors for Foot-and-mouth disease virus seropositivity in cattle in selected
districts of Gamo zone, Southern Ethiopia. Frontiers in Veterinary Science, 9: 9. DOI:
10.3389/fvets.2022.931643.

Song, Y.M., Y.L. Yang, X. Lin, Q.Z. Zhao, Z.G. Su, G.H. Ma, and S.P. Zhang (2022). Size exclusion
chromatography using large pore size media induces adverse conformational changes of
inactivated Foot-and-mouth disease virus particles. Journal of Chromatography A, 1677: 10.
DOI: 10.1016/j.chroma.2022.463301.

Stenfeldt, C., M. Bertram, L. Holinka-Patterson, I. Fish, U. Farooq, Z. Ahmed, E.J. Hartwig, G.R.
Smoliga, K. Naeem, L. Rodriguez, and J. Arzt. Genome sequences of Foot-and-mouth disease

37


https://www.doi.org/10.1128/mra.00585-22
https://www.doi.org/10.1128/mra.00584-22
https://www.doi.org/10.3390/vaccines10071018
https://www.doi.org/10.1186/s13567-022-01076-3
https://www.doi.org/10.1186/s13567-022-01076-3
https://www.doi.org/10.3390/vaccines10091506
https://www.doi.org/10.3390/v14071367
https://www.doi.org/10.1002/vms3.871
https://www.doi.org/10.1016/j.micpath.2022.105650
https://www.doi.org/10.1111/avj.13195
https://www.doi.org/10.1016/j.prevetmed.2022.105636
https://www.doi.org/10.3389/fvets.2022.931643
https://www.doi.org/10.1016/j.chroma.2022.463301

virus serotype A and O strains obtained from subclinically infected Asian buffalo (Bubalus
bubalis) in Pakistan. Microbiology Resource Announcements: 3. DOI: 10.1128/mra.00575-22.

Stenfeldt, C., M. Bertram, L. Holinka-Patterson, I. Fish, U. Farooq, Z. Ahmed, E.J. Hartwig, G.R.
Smoliga, K. Naeem, L. Rodriguez, and J. Arzt. Foot-and-mouth disease virus serotypes O and A
from outbreaks in Pakistan 2011-2012. Microbiology Resource Announcements: 3. DOI:
10.1128/mra.00574-22.

Tang, J.L., S.W. Abdullah, P.H. Li, J.E. Wu, C.C. Pei, S.Y. Mu, Y.L. Wang, S.Q. Sun, and H.C. Guo. Heat
Shock Protein 60 is involved in viral replication complex formation and facilitates Foot-and-
mouth virus replication by stabilizing viral Nonstructural proteins 3A and 2C. mBio: 19. DOI:
10.1128/mbio.01434-22.

Theerawatanasirikul, S., V. Lueangaramkul, N. Thangthamniyom, P. Chankeeree, P. Semkum, and P.
Lekcharoensuk (2022). Andrographolide and deoxyandrographolide inhibit protease and IFN-
antagonist activities of Foot-and-mouth disease virus 3C(pro). Animals, 12(15): 16. DOI:
10.3390/ani12151995.

Udahemuka, J.C., G. Aboge, G. Obiero, A. Ingabire, N. Beeton, E. Uwibambe, and P. Lebea (2022).
Investigation of Foot-and-mouth disease virus and other animal pathogens in cattle,
buffaloes and goats at the interface with Akagera National Park 2017-2020. BMC Veterinary
Research, 18(1): 12. DOI: 10.1186/s12917-022-03430-1.

van Vuren, P.J., N.B. Singanallur, H. Keck, M. Eschbaumer, and W. Vosloo (2022). Chemical
inactivation of Foot-and-mouth disease virus in bovine tongue epithelium for safe transport
and downstream processing. Journal of Virological Methods, 305: 7. DOI:
10.1016/j.jviromet.2022.114539.

van Vuren, P.J., N.B. Singanallur, H. Keck, M. Eschbaumer, and W. Vosloo (2022). Chemical
inactivation of Foot-and-mouth disease virus in bovine tongue epithelium for safe transport
and downstream processing. Journal of Wind Engineering and Industrial Aerodynamics, 226:
7.DOI: 10.1016/j.jviromet.2022.114539.

Wang, T., C.T. Li, M.J. Wang, J.C. Zhang, Q.Y. Zheng, L.J. Liang, G.C. Chu, X.L. Tian, H.T. Deng, W. He, L.
Liu, and J.H. Li. Expedient synthesis of ubiquitin-like protein ISG15 tools through chemo-
enzymatic ligation catalyzed by a viral protease Lb(pro). Angewandte Chemie-International
Edition: 8. DOI: 10.1002/anie.202206205.

Ward, J.C,, L. Lasecka-Dykes, C. Neil, 0.0. Adeyemi, S. Gold, N. McLean-Pell, C. Wright, M.R. Herod,
D. Kealy, E. Warner, T. Jackson, D.P. King, T.J. Tuthill, D.J. Rowlands, and N.J. Stonehouse
(2022). The RNA pseudoknots in Foot-and-mouth disease virus are dispensable for genome
replication, but essential for the production of infectious virus. PLOS Pathogens, 18(6): 22.
DOI: 10.1371/journal.ppat.1010589.

Williams, S., I. Endacott, A.B. Ekiri, M. Kichuki, M. Dineva, E. Galipo, V. Alexeenko, R. Alafiatayo, E.
Mijten, G. Varga, and A.J.C. Cook (2022). Barriers to vaccine use in small ruminants and
poultry in Tanzania. Onderstepoort Journal of Veterinary Research, 89(1): 11. DOI:
10.4102/0jvr.v89i1.2007.

Woldemariyam, F.T., S. Leta, Z. Assefa, E. Tekeba, D.S. Gebrewold, and J. Paeshuyse (2022). Temporal
and spatial patterns and a space-time cluster analysis of foot-and-mouth disease outbreaks
in Ethiopia from 2010 to 2019. Viruses-Basel, 14(7): 15. DOI: 10.3390/v14071558.

Wu, X.J., Y. Hu, C. Sui, L. Pan, D.W. Yoo, L.C. Miller, C. Lee, X.Y. Cong, J.T. Li, Y.J. Du, and J. Qi.
Multiple-site SUMOylation of FMDV 3C protease and its negative role in viral replication.
Journal of Virology: 21. DOI: 10.1128/jvi.00612-22.

Xin, J.G., X. Dai, J. Dong, C. Zhang, Y.Q. Yang, J. Ai, and D.G. Han (2022). Serological surveillance for
FMDV antibodies serotypes O and A in cattle in Tongliao, Inner Mongolia, China. Medycyna
Weterynaryjna, 78(8): 7. DOI: 10.21521/mw.6675.

Yang, L., H. Chen, L.Q. Liu, J.J. Song, T. Feng, Y.H. Li, C. Shen, L.B. Kong, and X. Xin (2022). Foot-and-
mouth disease virus VP1 promotes viral replication by regulating the expression of

38


https://www.doi.org/10.1128/mra.00575-22
https://www.doi.org/10.1128/mra.00574-22
https://www.doi.org/10.1128/mbio.01434-22
https://www.doi.org/10.3390/ani12151995
https://www.doi.org/10.1186/s12917-022-03430-1
https://www.doi.org/10.1016/j.jviromet.2022.114539
https://www.doi.org/10.1016/j.jviromet.2022.114539
https://www.doi.org/10.1002/anie.202206205
https://www.doi.org/10.1371/journal.ppat.1010589
https://www.doi.org/10.4102/ojvr.v89i1.2007
https://www.doi.org/10.3390/v14071558
https://www.doi.org/10.1128/jvi.00612-22
https://www.doi.org/10.21521/mw.6675

chemokines and GBP1. Frontiers in Veterinary Science, 9: 14. DOI:
10.3389/fvets.2022.937409.

Yi, C.L., Q.H. Yang, and C.M. Scoglio (2022). Multilayer network analysis of FMD transmission and
containment among beef cattle farms. Scientific Reports, 12(1): 10. DOI: 10.1038/s41598-
022-19981-0.

Yuan, Y.C., X.R. Wang, J.D. Li, L.L. Han, H. Du, Y.D. Sun, P. Yang, Z. Zhou, M.J. Gu, Y. Lu, and C. Shen
(2022). Single-cell sequencing yields insights in the evolution of Foot-and-mouth disease virus
persistent infection. Frontiers in Cellular and Infection Microbiology, 12: 14. DOI:
10.3389/fcimb.2022.940906.

Zhang, J., Q. Hou, W.M. Ma, D.N. Chen, W.B. Zhang, A.K. Wubshet, Y.Z. Ding, M.M. Li, Q. Li, J. Chen,
J.F. Dai, G.H. Wu, Z.T. Zhang, A.D. Zaberezhny, Z. Pejsak, K. Tarasiuk, M.U.Z. Khan, Y. Wang,
J.J. He, and Y.S. Liu (2022). A naked-eye visual reverse transcription loop-mediated
isothermal amplification with sharp color changes for potential pen-side test of Foot-and-
mouth disease virus. Viruses-Basel, 14(9): 12. DOI: 10.3390/v14091982.

Zhu, J.M.J,, C. Stenfeldt, E.A. Bishop, J.A. Canter, M. Eschbaumer, L.L. Rodriguez, and J. Arzt (2022).
Inferred causal mechanisms of persistent FMDV infection in cattle from differential gene
expression in the nasopharyngeal mucosa. Pathogens, 11(8): 21. DOI:
10.3390/pathogens11080822.

39


https://www.doi.org/10.3389/fvets.2022.937409
https://www.doi.org/10.1038/s41598-022-19981-0
https://www.doi.org/10.1038/s41598-022-19981-0
https://www.doi.org/10.3389/fcimb.2022.940906
https://www.doi.org/10.3390/v14091982
https://www.doi.org/10.3390/pathogens11080822

Annex 3:Vaccine recommendations

This report provides recommendations of FMDV vaccines to be included in antigen banks. These
outputs are generated with a new tool (called PRAGMATIST) that has been developed in partnership
between WRLFMD and EuFMD (http://www.fao.org/3/cb1799en/cb1799en.pdf). These analyses
accommodate the latest epidemiological data collected by the WOAH/FAO FMD reference laboratory
network regarding FMDV lineages that are present in different source regions (see Table 1 in Section
3.9, above), as well as available in vitro, in vivo and field data to score the ability of vaccines to protect
against these FMDV lineages.

Vaccine prioritisation (for Europe): September 2022:

Please contact WRLFMD or EuFMD for assistance to tailor these outputs to other geographical regions.
NB: Vaccine-coverage data presented is based on available data and may under-represent the true
performance of individual vaccines.

Further information about the PRAGMATIST system will be published shortly in Frontiers in Veterinary
Science.
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Annex 4:Brief round-up of EUFMD and
WRLFMD activities

Courses

The EUFMD’s Open Access Courses provide convenient self-paced training which you may
study anytime, anywhere, free of charge. There are currently 8 courses in English and 1 in
Arabic:

O Introduction to Foot-and-Mouth Disease (available in English and French),
introducing foot-and-mouth disease (FMD), its importance, diagnosis, outbreak
investigation and the control measures that might apply in a previously free country
experiencing an outbreak.

O Introduction to Lumpy Skin Disease, a short open-access module made available to
support countries in Asia and the Pacific facing this rapidly emerging threat.

0 Introduction to Rift Valley Fever aims to build your understanding of Rift Valley fever
diagnosis, surveillance, prevention and control.

0 What is the Progressive Control Pathway (available in English and, for anyone who is
new to the PCP-FMD, a short e-learning module is also available in Arabic) providing
an overview of the Progressive Control Pathway for Foot-and-Mouth Disease (PCP-
FMD), the tool used to FMD control under the GF-TADs Global Strategy.

0 Introduction to the Risk-Based Strategic Plan introducing the Risk-Based Strategic
Plan (RBSP).
Public Private Partnerships in the Veterinary Domain course, developed in partnership
with the World Organisation for Animal Health (WOAH), applying public-private
partnerships to the control of FMD and similar transboundary animal diseases.
Simulation Exercises for Animal Disease Emergencies (available through FAO elearning
academy) aiming at building your understanding of simulation exercises and their value as
part of the emergency preparedness cycle.
A course on Introduction to the FMD Minimum Biorisk Management Standards is
currently in development. The virtual course will be open access, will target National
Competent Authorities, Institute directors for FMD facilities, biorisk managers and
laboratory personnel in laboratories handling infectious FMD. The learning objectives will
include introduce the importance, implications and responsibilities of implementing the
FMD Minimum Biorisk Management Standards.
FMD Laboratory investigation training, in partnership with The Pirbright Institute, is
currently in preparation. The course will start in November 2022 and will cover selection
of diagnostic tests to detect Foot-and-mouth disease virus and specific antibodies,
interpretation of test results, outline of techniques for further characterization of FMD
virus, basic principles of laboratory quality assurance, key principles of biosecurity, and
biosafety measures. The course will be targeting laboratory professionals working in
European, African and Asian countries. The course will be accessible on nominations, but
a number of seats will be reserved to self-applications
The next WRLFMD residential training course on FMD diagnostic methods is scheduled
for 15% to 26 May 2023.
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e European Commission for the control Foot-and-mouth disease (EuFMD) Real-time training
course in Kenya. To be held on 6% to 9t December 2022 and 7t" to 10t February 2023.

Other resources

Podcasts

We have a constantly updated series of short podcasts relating to the FAST world
(http://www.fao.org/eufmd/resources/podcasts/en/)

e The EUFMD has opened an FMD Emergency Toolbox (EN, FR).

e A series of videos on foot-and-mouth disease in English, Bulgarian, Greek and Turkish
(https://www.fao.org/eufmd/who-we-are/fr/)

e Leaflets on FMD in English, Turkish, Bulgarian and Greek, for the Thrace region
(https://www.fao.org/publications/card/en/c/CB4903EN)

e Join our Telegram channel to receive EUFMD updates (https://t.me/eufmd)

e Find out who TOM is and why you need him (https://www.eufmd.info/tom-training)

Emergency Preparedness Network (http://www.fao.org/eufmd/network/en/)

The Emergency Preparedness Network is a forum for emergency preparedness experts to
share information and experience. You will regularly receive the latest information on topics
related to prevention and control of foot-and-mouth and other similar transboundary animal
diseases (“FAST" diseases).

Meetings

e European Commission for the control Foot-and-mouth disease (EuFMD) Open Session
2022 will be held on 26" to 28™ October 2022 in Marseille, France.

O Digitalization and innovation applied to the prevention and control of foot-and-
mouth and similar transboundary animal diseases (FAST)
https://www.eufmd.info/0s22

e 45" General Session of the European Commission for the control Foot-and-mouth disease
(EuFMD) will be held in Rome, Italy, on 4™ and 5™ May 2023.

Proficiency test scheme organised by WRLFMD

Phase XXXIII of the WRLFMD proficiency testing scheme (PTS) has been concluded, and the
participating laboratories should have received their feedback letters. The final report for this
exercise will be distributed shortly.

Invitation letters should have been received for the next exercise (Phase XXXIV) and WRLFMD
anticipate that shipments will be organised in the next few months. Any interested
laboratories should contract the WRLFMD for further information. Progress of this PTS will be
described in future quarterly reports.
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