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v’ Foot-and-Mouth Disease (FMD)

4 Highly contagious viral disease
v’ Cloven-hoofed animals, including cattle, pigs, sheep, goats, and various
wildlife species such as deer.

v’ Foot-and-Mouth Disease Virus (FMDV)

v’ Picornaviridae family
v Seven serotypes: O, A, C, Asia 1, and the Southern African Territories (SAT)
1, SAT 2, and SAT 3.



J FMD OCCURRENCE

> Serotype 0 and A

> Asia, the Middle East, South America, and Africa
> Serotype Asia 1

> Asia, especially in South and Southeast Asia
> Serotype C

» May be considered eradicated
> Serotype SAT 1 and SAT 3, like SAT 2

> Sub-Saharan Africa




Serotype SAT 2

v’ Serotype SAT 2: 14_topotypes (I to XIV)

" (Cattle, pigs, sheep, and various
cloven-hoofed wildlife species.

" SAT-2 strain mostly affects
bovines and ovine.

" Endemic In pigs are rare.

(4]

Ref.: Hend M., E.D. et al., 2021
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Serotype SAT 2

Fig- [Z) Ulceration of hard palate, in
FMD SATZ naturally infected sheep

Fig.(1L0): Heart of lamb showing
mvyocardial necrosis(tiger heart)

SAT2 in sheep with oral lesions (14.7%),
lameness (22.9%) and in dead sheep (3.97%)
and dead was highest.

Fig-[1)Necrotic lesions of the

tonguein FMD 5ATZ naturally
infected sheep.

Fig. (3) Ulceration of gum, cheeks

and dental pad in FMD SAT2 naturally  Ref.: EL Beskawy et al., 2016
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Recent FMD Global Outbreaks

Algeria Tunisia, Algeria Eastern Mediterranean Bahrain, Iraqg, Jordan, Qatar
SAT2/V and Libya l - O/ME-5A/PanAsia-2ANT-10 l Oman & Tiirkiye SAT1/I
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Pool 5
Poaol 7
Pool 4 Pool 2
o F
_4—_'_'-'_'_-'_-'__'__'_
- — H_d-*"'r‘ III
______-—-""Ff ; —— Pool & II
_;——"_'__'_'_ ] .;-'-'"'-FF [
Zambia, Namibia, South Africa Comoros UAE and Oman Indonesia
Malawi & SAT1, SAT 2 and SAT3 SAT 1 0O/ME-SA/SA-2018 South Korea
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June 2024 Ref,: WRLFMD, June 2024



FMD situation in 2023 - 2024
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J FMD OCCURRENCE

Serotype O:
O/ME-SA/Ind2001e
O/ME-SA/Ind2001d
O/ME-SA/Pan Asia
O/SEA/Mya-98
O/Cathay (pig adapted)

Serotype A/ASIA/Sea-97

Serotype Asia 1
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J FMD OCCURRENCE

FMD outbreak reported in 2023

O/ME-SA/Ind2001e 2020-2023 5T vongoi paBoas
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~Serotype Asia 1 in
Myanmar in January

5 & e India: ICAR

W 2023: Serotype O, A,
and Asia 1 (Grp. VIII)

No further Asia 1 outbreaks reported
so far
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J FMD OCCURRENCE

SAT2/XVI

> Iraq >> oz/zozs> l T -
urkrye (2023)
Jord lh Iraq (2023)
ordan > 03/2023>
Jordan 12023} raln (2023)

> Oman >> 04/2023 >
Oman (2023) |
Bahrain - New strain of FMD in the
> >> 05/2023 > Middle, East and Western

At Ethiopia (2022)

> Malawi >> 08/2023 > Ref: WRLFMD, 2024 /
04/2024: Serotype SAT2
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2023 (2000)

(2012)

Ethiopia

2022

Arrocows represent putative transmission pathways in the region (based on sequence relaticnships for pravious outbreaks)

Virus sources in North Africa/Middle East

Recent detection of other East
African FMDVs in the Gulf States
(since 2020):

AJAFRICA/G-I Bahrain (2021)
O/EA-3 Bahrain (2021)

SAT 1 — Qatar (2023)

Bahrain

L SATZ{XIV (2023)
ATz,.fmzuuj

< KEY
]

SAT2/XIV
SAT2/XIV (2023)
SAT2/VII (2015)
Other 3AT2
lineages

www.pirbright.ac.uk



FMD situation in Africa; Tunisia

FMD situation in Tunisia between 2023 and 2024
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M FMD outbreaks notified between 2023 and 2024

Infected areas (national notification)
Areas with suspicions not yet confirmed

Ref: https://food.ec.europa.eu/system/files/2024-01/reg-com_ahw_20240123_pres-20.pdf




FMD situation in Africa: Libya
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Areas with high risk of FMD
Infected areas

Ref: https://food.ec.europa.eu/system/files/2024-01/reg-com_ahw_20240123_pres-20.pdf




FMD situation in Africa: Algeria
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3 FMD outoreaks notifed between 2023 and 2024

~ Infected areas (national notification)

, ) Ref: https://food.ec.europa.eu/system/files/2024-01/reg-com ahw 20240123 pres-20.pdf
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Diagnostic windows

2 Active surveillance 1 Rapid 3 sero-surveillence
for infected animals confirmation of for FMDV exposed
(including pre-clinical clinical signs animals
cases)
Clinical antibody
4 lesions response
FMD virus
= in blood
L
=
Ll
oC
D
dp]
<C
LLl
=
H

1 2 3 4 5 6 7 8 e e e e 14
DAYS

Representative “in contact” cattle data from
Alexandersen et al., 2003 and unpublished data
from IAH



REAGENT AND MATERIAL PREPARATION

Mission : > Production of diagnostic reagent for FMD diagnosis and provide the
reagents for laboratories within the country and member countries.

» Preparation of solution, cells and material for laboratories in RRL.

Reagents for FMD diagnosis.

Culture FMD virus in cell line
= Rabbit trapping antibody for

FMDV serotype O, A and Asial
= Guinea pig detecting antibody

for FMDV serotype O, A and Suspensions of FMD virus
Asial I

= Concentrate Inactivated FMD
antigen serotype O, A and Asial Inactivated suspensions of FMD virus

= Control serum : Strong and T

Weak positive serum, Negative

serum
Concentrate 146S Antigen

Supplied Reagents to laboratories I l
FMD Antigen lmmunlz'e Rab!.)lts
and Guinea pigs

Evaluation of Reagent Collected Serum

\

Rabbit Anti FMDV Serum
Guinea pig Anti FMDV Serum

Wamiies
praductian

ELISA typing

—  Wirus Isolation

real-time RT PCR /One
T stepmultiplex RT-PCRY

Flld
ki g

LP ELISA Test ——

MNSP test —_—

Antigenic variation:
r-value

Characterization

Genomic variation:
netic tree

Epithelial Tissue
(1 grm.) f Vesicular fluid

Viral Fluid

Probang sample

ELISA

VNT

Sequencing




Molecular Diagnosis

Annex 1. Draft MFDV Molecular Diagnostic Algorithm

Draft FMD Molecular Diagnostic Algorithm

Pan-serotype detection of FMD

{Callahan 2007)

IF Ct = 30
=
e

{ Optianal:
| Multiplex qRT-PCR
i

qRT-PCR (3D) ]

S

{30, S'UTR)
{Reid 1997, Callahan 2007)

»------------“;-----'

]
1
1
1
]
1
1
El

IF Ct <30
Serotyping of O, A, and Asia 1 using qRT-PCR

[ Serotyping Multiplex qRT-PCR J

for Pool 1 and 2
[REF : LVRI)

[
- L Fcts30

Lineage specific gRT-PCR
¥ QRT-PCR Serotype O specific + ME-SA/Ind2001e
¥ gRT-PCR Serotype A specific + Asla/SEAQT
¥ gRT-PCR Serotype Asial specific

IF Ct<30 [REF : APQA ; PIRERIGHT?7)

P ———
- b

Sequencing of VP1 for genotyping

(Z) Direct sequencing of the PCR product

(1) Conventional RT-PCR using universal VP1 primers, and;
[Le 2012)

M e e m i ———————

----------------------------------------

R ——

RRL-Pakchong

Sample submission

Sample
Preparation

Pan-serotype
detection of FMD
gRT-PCR (3D)
(Callahan, 2002)

Sequencing of VP1
for genotyping

(Know, 2016)
e Ct<30

Multiplex RT-PCR

(Le., 2011)
e Ct 230
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Trans-pool movements are important

W [100.250)
_ W [250,1406]

Cattle density map

=) New events 2021-23

Robinson et al., 2007

Long distance (trans-pool) FMDV movements (since 2015)
* Impact/change regional FMD risks including FMD free countries
* Selection of vaccines to control outbreaks

www.pirbright.ac.uk

Antigenic
variation
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Laboratory Testing

Virus Isolation

ELISA Typing

Real Time PCR

Real Time lineage specific PCR

Sequencing
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DEFINING RISK SELECTING VACCINES

Risk Profile:

Vaccine Coverage:
0-TUR/5/2009 [HIGH]
SR O-302° [HICH]

1 O1-Manisa [HIGH]

BT 01-Campos [HIGH]

= O-BFS/1860 [LOW]
o= g 0-SKR/7/2010 [LOW]

S O-TAW/98 [LOW]

Vira) A22 Iraq [HIGH] 1
lineages: A-Iran-05 [HIGH] IR
A-G-VII [HIGH] B
A-Eritrea [MEDIUM] [}
A-Malaysia S7 [HIGH] =
e A-SAU 95 [LOW]

EURD-SAREES. A-TUR/2006 [HICH] I
o Asial-Shamir [HIGH] i

SAT 1 Rho/78 [MEDIUM]
SAT 3 SAT2-ZIm (veDIUM]
CIME SA SAT 2 Eritrea 3218 [HIGH] 1IN
Panfsia Insufiicient Data: AZ24 Cuzeiro [LOW];
s Oy C1 Oberbayem [LOW];

SAT 1 A/ASIASea-97

ﬂ'-._ euﬁm SAT2 5AU [HGH],

b b SAT2 IIM 2/83 [LOW]

NB: Analysesusas best availabledata, howeverthere aragapsin suneillznce and vaccinecoverage data www.pirbright.ac.uk



Thank you for your
attention
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