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Recent submissions to WRLFMD
Since October 2014

October 2013 — April 2014
373 samples
18 countries

- Clinical samples

Viral sequences

Multiple shipments received from Saudi Arabia, Libya, Hong Kong
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Serotypes recovered

137 Isolates

mo
HA
Asia-1
SAT 1

Serotype-specific rRT-PCR assays have been used recently
for VI negative samples from Tanzania
No serotype C since 2004
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Expected shipments

e Egypt (SAT 27?)

* Nigeria

* DPR Korea (serotype O outbreaks
reported recently)
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2013-2014:

Changing patterns and threats

I Serotype O

A North Africa
‘ West EurAsia
N’ (D

2

Serotype O/A
East Asia
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Changing global patterns:

Serotype O from Indian sub-continent in Libya and Saudi Arabia

+ Recent reports D OAUAI2013
- Samples collected in Libya in Sept/Oct Noeavsmos
2013 % OISAU/6/2013
 Samples collected in Saudi Arabia in T Pt
- /LIB/16/

Aug/Nov 2013 - orenazor

« Samples from UAE received during Jan OILIB/A/2013

O/LIB/5/2013

2014 . o O/E::/i/zois

° SampleS from Nepal In 2014 O/LIB/11/2013
O/LIB/12/2013

. O/LIB/22/2013

« O/ME-SA/Ind-2001 lineage most OILIB/13/2013
. O/LIB/17/2013

closely related to viruses from Bhutan OILIB/2/2013

. oO/LIB/3/2013

and India O/LIB/6/2013

« O/ME-SA/Ind-2001 lineage normally Dr lbrahim El?illg(ga:i‘/\elil

restricted to the Indian sub-continent oI
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OIE/FAO FMD Lab Network in action:
Sharing samples and sequence data - O/ME-SA/Ind-2001

@ O/LIB/13/2013

@ O/LIB/17/2013

@ O/LIB/22/2013

@ O/LIB/12/2013

@ O/LIB/11/2013

@ O/LIB/7/2013

@ O/LIB/5/2013

@ O/LIB/4/2013

@ O/LIB/1/2013

@ O/LIB/2/2013

@ O/LIB/3/2013

@ O/LIB/6/2013

@ O/LIB/16/2013

@ O/IND127/2013* (PD-FMD)
@ O/IND52/2013* (PD-FMD)
@ O/SAU/1/2013

@ O/SAU/4/2013

@ O/SAU/3/2013
O/IND179/2013* (PD-FMD)
@ O/SAU/1/2014

@ O/SAU/6/2013

@ O/SAU/7/2013

@ O/SAU/8/2013

@ O/NEP/6/2013

@ O/NEP/11/2013

@ O/NEP/12/2013

4 O/IND222/2013* (PD-FMD)
@ O/NEP/6/2014

* |nvolved PD-FMD, IZSLER and
Pirbright

 Indicates multiple independent
Introductions of this lineage from the
Indian sub-continent

O/IND189/2013* (PD-FMD)
@ O/NEP/3/2013

@ O/NEP/1/2014

@ O/NEP/2/2014

4 O/IND219/2013* (PD-FMD)
@ O/IND205/2013* (PD-FMD)
OIUAE/1/2014

* Reports provided to OIE, FAO and a
local authorities (can be found at: |
www.wrlfmd.org)

OIUAE/2/2014
33y @ O/NEP/4/2014
@ O/NEP/5/2014
@ O/NEP/15/2013
a3 % ' @ O/NEP/18/2013
@ O/NEP/9/2014
@ O/NEP/7/2014
351 € O/NEP/8/2014
@ O/NEP/11/2012
- @ O/NEP/10/2012
@ O/NEP/13/2012
33 ¢ @ O/NEP/16/2013
@ O/NEP/17/2013
O/BHU/1/2013
\g‘ @ O/IND50/2013* (PD-FMD)

@ O/NEP/16/2012
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O/ME-SA/Ind-2001:

Distribution in 2014
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O/ME-SA/Ind2001
Other Activities at WRLFMD

isolate PCRdate topotype lineage 3D Ind2001-P2 notes
e Complete aenome sequences of a a0 [osmnieeng ol [
2 UB/1/2013  28/11/2013 ME-SA  Ind-2001  17.41 189 0
. . . 3 UB/2/2013  28/11/2013 ME-SA  Ind-2001 1817 1948 3
4 UB/3/2013  28/11/2013 ME-SA  Ind-2001 1676 e 3§
representative from |_|bya Saudi e i i [N |
1 6 UB/5/2013  28/11/2013 ME-SA  Ind-2001 169 179 2
. 7 UB/6/2013  03/12/2013 ME-SA  Ind-2001 1515 1529 §
8  UB/7/2013  03/12/2013 ME-SA  Ind-2001 1602 1739 g
Arabia and Bhutan have been s e e IR !
10 SAU/3/2013  03/12/2013 ME-SA  Ind-2001 1508 153 3
11 SAU/4/2013  28/11/2013 ME-SA  Ind-2001  18.04 1882
S e u e n C e d 12 SAU/6/2013  18/12/2013 ME-SA Ind-2001 10.85 11.35
q 13 SAU/7/2013  18/12/2013 ME-SA  Ind-2001 1183 1136
14 SAU/8/2013  18/12/2013 ME-SA  Ind-2001 1187 11.47
15 SAU/1/2014  04/03/2014 ME-SA  Ind-2001 1361 1458
° S e b 1 tt d t G B k 16 NEP/3/2013  04/03/2014 ME-SA  Ind-2001 15.34 15.34
q U e n C eS S U m I e O e n an 17 NEP/4/2013  04/03/2014 ME-SA  Ind-2001 3297 3256
18 NEP/6/2013  04/03/2014 ME-SA  Ind-2001 15.4 15.94
19 NEP/11/2013 04/03/2014 ME-SA  Ind-2001  13.98 1382 g
( KJ 2 O 6 9 O 8 - 1 O) 20 NEP/12/2013 04/03/2014 ME-SA  Ind-2001 15,67 621 2
21 NEP/I5/2013 04/03/2014 ME-SA  Ind-2001 146 1515 B
. . . 1 22 NEP/16/2013 04/03/2014 MESA  Ind-2001 1673 149 £
e Ra o] d communication to “Genome B Nep/aom ooame wesa nasos JECERNG
24 NEP/18/2013 04/03/2014 ME-SA  Ind-2001  13.34 1427 4
” 25 NEP/1/2014  04/03/2014 ME-SA  Ind-2001  15.33 156 8§
An n O u n Ce m e n tS 26 NEP/2/2014  04/03/2014 MESA  Ind-2001 | 14.28 1416 5§
27 NEP/4/2014  04/03/2014 ME-SA  Ind-2001  13.33 1345 B
28 NEP/I15/2013 04/03/2014 ME-SA  Ind-2001 | 30.24 308 s
29 NEP/S/2014  04/03/2014 ME-SA  Ind-2001 | 13.88 1377
30  NEP/6/2014  04/03/2014 MESA  Ind-2001 = 14.96 138
31 NEP/7/2014  04/03/2014 ME-SA  Ind-2001 16,55 16.56
. . g . 32 NEP/8/2014  04/03/2014 ME-SA  Ind-2001  15.95 15.26
Y L I n e a e - S e C Ifl C re al _tl m e RT_ P C R 33 NEP/9/2014  04/03/2014 ME-SA  Ind-2001  17.57 15.92
34 UAE/1/2014  04/03/2014 ME-SA  Ind-2001  15.32 15.92
35 UAE/2/2014 _ 04/03/2014 ME-SA__ Ind-2001 14,95 15.27
1 UB/1/2012  28/11/2013 ME-SA _ PanAsia-2 1857 NoCt
d eve I O e d 2 UB/2/2012  28/11/2013 ME-SA  PanAsia2 2061 NoCt
3 UB/3/2012  28/11/2013 ME-SA  PanAsia2  15.48 NoCt
4 UB/5/2012  28/11/2013 ME-SA  PanAsia2 2277 NoCt
. . 5 UB/7/2012  28/11/2013 ME-SA  PanAsia2  25.19 NoCt
) Val I d ate d O n re C e nt re rese nta‘tlve 6  LIB/48/2012  28/11/2013 ME-SA PanAsia-2  22.23 NoCt 8
p 7 UB/74/2012  28/11/2013 EA-3 unnamed 24,54 No Ct =
8  LB/54/2012  28/11/2013 ME-SA  PanAsia-2 17 No Ct 8
S a m I e S 9 PAK/S/12  03/12/2013 ME-SA  PanAsia2 1424 NoCt 2
p 10 PAK/S312  03/12/2013 ME-SA  PanAsia2  13.15 NoCt )
. . . 11 PAK/SS/12  03/12/2013 ME-SA  PanAsia2  12.37 NoCt 5
° Ab | e to d IScrI m I n ate betwee n Se rot 12 PAK/3/13  03/12/2013 MESA  PanAsia2 132 NoCt k]
y p e 13 PAK/4/13  03/12/2013 ME-SA  PanAsia2  13.04 NoCt 5
14 PAK/8/13  03/12/2013 ME-SA  PanAsia2  12.91 NoCt b
O 1 1 15 PAK/12/13  03/12/2013 ME-SA  PanAsia-2  15.52 NoCt s
viruses normally found in Pool 3 s oncn | yormmmess e JNEI
17 PAK/IS/13  03/12/2013 ME-SA  PanAsia2 1145 NoCt
. 18 PAK/16/13  03/12/2013 ME-SA  PanAsia2 1178 NoCt
e Protocol leaflet can be prowded is {raxizis oy iyamianess ranads A
20 PAK/22/13  03/12/2013 ME-SA  PanAsia-2  12.77 NoCt

www.pirbright.ac.uk



Pool 3: Changing global patterns:
serotype SAT 2 in North Africa during 2012

* First FMD cases in Egypt due to
serotype SAT 2 since 1950

« Sequence data supported at least
two introductions of SAT 2 FMDV

Into Egypt

Within SAT 2 topotype VII

 Distinct from other contemporary
SAT 2 lineages in the Middle East
and North Africa
« topotype VIl from Libya
« topotype IV from Bahrain

In partnership with the Animal Health Research Institute, Egypt
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Pool 1: O/ME-SA/PanAsia

Recent detection in the Russia Federation and Mongolia

L o011
5 O/CAM/2/2010
ONIT/13/2010

 Recent samples from Mongolia o

« Sequences from ARRIAH 1 agorme

« Outbreaks during 2014 in Eastern
Russia (Zabaikalsky)

9Lk O/VIT/39/2013
O/VIT/36/2013

6 OVIT/11/2013
oot Il oNIT/12/2013
ONIT/32/2013
ONIT/33/2013
ONIT/13/2013
ONIT/15/2013
ONIT/38/2013

« O/ME-SA/PanAsia
not O/SEA/Mya-98

ONIT/46/2013

W onvmia7/2013

ONIT/51/2013

ONIT/40/2013

@ O/MOG/4/2014
OlZabaikalsky/RUS/2014* (ARRIAH)
@ O/MOG/5/2014

@ O/MOG/2/2014

@ O/MOG/1/2014

@ O/MOG/3/2014

O/UKG/35/2001 (AJ539141)

PanAsia-2

Irn-2001

Ind-2001

Pak-98

O/IND/53/79 (AF292107)

O/IND/RZ/?S* (AF204276) ] ME-SA
O1/Manisa/TUR/69 (AY593823)

SEA

s A -2

EA-3

Appear to be separate from

sequences sent from China in
2011

00000

EA-4
WA

EA-1
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Pool 1: A/ASIA/Sea-97

Recent detection in the Russia Federation

: AIMOG/2/2013
« Seqguences provided from AMOGH412013
AIMOG/1/2013
ARRIAH *H AIMOG/2013 (ARRIAH)
- Outbreaks during 2014 in Eastern l;\;mgggggiz
Russia (Za baikalsky) A/KAZI2/2013* (ARRIAH)

L A/Zabaikalsky/RUS/2013 (ARRIAH)
k AIGDMM-CHA-2013-S (LVRI)

« Outbreaks in Eastern Russia — AKAZ1I2013" (ARRAH)
A/AMURUS/2013* (ARRIAH)
° O/S E A/ Mya_98 o 1 A/AMU/3/RUS/2013 (ARRIAH)
o6 | A/Zabaikalsky/5/RUS/2013 (ARRIAH)
e O / ME-S A/ PanAs | a @ A/zabaikalsky/2/RUS/2014* (ARRIAH)
A/AMU/2/RUS/2013 (ARRIAH)
 A/ASIA/Sea-97
« Qutbreaks in Black Sea region
 A/ASIA/Iran-05

==

A/Amur/4/RUS/2013 (ARRIAH)
AlZabaikalsky/6/RUS/2013 (ARRIAH)

4 ke @ A/Zabaikalsky/1/RUS/2014* (ARRIAH)
A/MOG/11/2013

A/MOG/12/2013

A/MOG/13/2013

A/QHXN-CHA-2013-B (LVRI)
ANIT/25/2012

ANIT/26/2012

AITAV15/2012

www.pirbright.ac.uk



Network

OIE/FAO
Foot-and-Mouth Disease
a e WO r Reference Laboratories

WRLFMD: Pirbright, UK
RRLSEA: Pakchong, Thailand

LVRI: Lanzhou, China 5 @ © o
FGI ARRIAH: Vladimir, Russia O -
PD-FMD: Mukteswar, India

RRLSSA: Gabarone, Botswana O Q

PANAFTOSA: Rio de Janeiro, Brazil
LFADLCT-SENASA: Argentina
ARC-OVI: Onderstepoort, RSA
PIADC: Plum Island, USA
CODA-CERVA-VAR: Belgium

‘f_,', 74 ‘.....__‘ R »,,' . = c] 7 ;. ""‘,:',_“ ; L ! g , A

* Network meeting in Bangkok (12-14" November 2013)
e Report published on an annual basis (draft with partners)



OIE/FAO Laboratory Network

Annual meeting

Communication between partners wilW

R
I

Update on global and regional FMD \W/
situation during 2013
Regional FMD vaccine strain

recommendations

Activities of the Network In
connection with the OIE/FAQO plan
control of FMD

Update on regional quality
assurance undertaken in support of
FMD laboratory testing

Agreement on action plan for 2014 ‘—DSE“CF‘“/

www.pirbright.ac.uk




Key Recommendations:

Address gaps in the Network

More efforts are required to harmonise tests used In
different laboratories

Vaccine matching

A current focus of vaccine matching work undertaken within the network (particularly
at WRLFMD) is to provide recommendations for FMD-free countries regarding
antigens held in international vaccine banks

There needs to be more emphasis on locally produced vaccines used in endemic
pools.

Where possible, vaccine recommendations should be tailored for each of the
endemic pools

Reagents used for vaccine matching studies need to be standardised (and more
widely shared between laboratories), and the nomenclature used to define the
reagents should be made clearer (as an example see table below)

Efforts to harmonise approaches used by the different reference centres are urgently
needed (see 2014 work-plan and suggested PT for vaccine matching)

Once harmonised, it may be possible to share data between different reference
centres to more effectively coordinate vaccine matching

Data needs to be presented in a more coherent manner (matrix system) pirbright.ac.uk



New tools for sequence data exchange:
OpenkFMD

« Tool for the FMD community

« Similar to “OpenFlu” developed

DY: Swiss Institute of Bioinformatics OpenFMD: an open acces
and curated resource for

the' FMD commumty
 Annotated and curated database |

* Proposed data exchange with
Reference Labs

 Partners endorsed concept but
emphasized importance of

engaging with the FMD Network — :== = :

to ensure that the platform is “fit- e =

for-purpose” ‘o - —
* First phase of project will focus = B e

on public data A e

version:http://www.openfmd.orqg

www.pirbright.ac.uk


http://www.openfmd.org
http://www.openfmd.org

Vaccine bank recommendations

Vaccine strain (for each category are not listed in
order of Importance)

High Priority o hansa

O PanAsia-2 (or equivalent)

O BFS or Campos

A24 Cruzeiro

Asia 1 Shamir

A lran-05 (or ATUR 06)

A22 Iraq

SAT 2 Saudi Arabia (or equivalent i.e. SAT 2 Eritrea)

Medium Priority AFea

SAT 1 South Africa

A Malaysia 97 (or Thai equivalent such as A/INPT/TAI/86)
A Argentina 2001

O Taiwan 97 (pig-adapted strain or Philippine equivalent)

F e A lran ’96
Low priority '\ Iran '99
A lran 87 or A Saudi Arabia 23/86 (or equivalent)
A15 Bangkok related strain
A87 Argentina related strain
C Noville
SAT 2 Kenya
SAT 1 Kenya
SAT 3 Zimbabwe
A Kenya




Considerations for FMD-free countries
Suggestions

 Threats to FMD-free countries (based on historical
evidence of trans-boundary movements of viruses) and
frequency of FMD outbreaks in endemic pools

— West EurAsia (pool 3)
 O/ME-SA/PanAsia-2
« A/ASIA/lIran-05
* Asia-1

— East Asia (via southeast Asia: Pool 1)
- O/SEA/Mya-98
 O/ME-SA/PanAsia
« A/ASIA/Sea-97

— North Africa (via sub-Saharan Africa: Pool 4)
« SAT 2
.« O/EA-3

 Redundancy in vaccine coverage



Revised vaccine bank recommendations?

Vaccine strain (for each category are not listed in
order of Importance)

High Priority O Manisa

O PanAsia-2 (or equivalent)

Asia 1 Shamir
A lran-05 (or ATUR 06)
A22 Iraq

Medium Priority AFMea

SAT 1 South Africa
A Malaysia 97 (or Thai equivalent such as A/NPT/TAI/86)

O Taiwan 97 (pig-adapted strain or Philippine equivalent)



FMD Diagnostic kit reserves

UK (and other EU member states?) funds diagnostic kit
contingency reserve

Provides supply of serological kits (mainly NSP) and
reserve contingency for a large number of additional Kits
In the event of an outbreak in the UK

Are there opportunities to share the costs between
member states and how might this be organised?

Will be raised at NRL meeting (or EU member states) in
May 2014



