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Summary

There were no outbreaks officially reported in FMD-free countries that did not practice vaccination between
July and September 20009.

FMD type A in the Middle East

In the Middle East the A-Iran-05 strain continues to evolve. During the past two years four distinct sub-lineages
have been recognised and named A-lran-05"*%" A-lran-055"%" A-Iran-05""%%" and A-lran-0522%%. A new
sub-lineage has appeared in Pakistan and we will maintain a watching brief on its progress. It will be named if it
becomes more widespread.

FMD type O in Nepal and Sri Lanka
Samples received from these two countries demonstrate that there are type O viruses circulating in southern
Asia which are not part of the PanAsia-2 lineage.

FMD type O in Taiwan
In Taiwan FMDV O (CATHAY topotype) continues to occur sporadically in pigs.

FMD type SAT 2 in Botswana
SAT 2 continues to cause sporadic problems in the north-west of the country.

Uncharacterised FMD viruses

A number of other outbreaks have occurred where samples have not been sent to the WRLFMD. It is probable
that the countries involved have performed their own genetic characterisation; however, through the OIE/FAQO
laboratory network we would also like to encourage the submission of samples (or complete VP1 sequences) to
the WRLFMD.

WRL vaccine recommendations have not changed from the previous report (Annex 3) where the
availability of new vaccines against the FMDV serotype A Iran-05 strain was highlighted.

An up-to-date list and reports of FMD viruses characterised by sequencing can be found at the following
website: http://mww.wrlfmd.org/fmd_genotyping/2009.htm.

Results from samples received at WRL (status of samples being tested) are shown in Table 1 and a complete
list of clinical sample diagnostics made by the WRL between July and September 2009 is shown in annex 1
Table A. Arecord of all samples received to IAH-Pirbright (July-September 2009) is shown in annex 1 Table B.
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Table 1: Status of sequencing of samples received by the WRLFMD from July-September 2009.

Batch Date Recd. Country Serotype  No. of isolates Status
WRLFMD/2009/00022  30/04/2009 Kenya A 2 Completed
WRLFMD/2009/00022  30/04/2009 Kenya (o] 5 Completed
WRLFMD/2009/00022  30/04/2009 Kenya O+SAT1 1 SIP
WRLFMD/2009/00022  30/04/2009 Kenya SAT 1 13 Completed
WRLFMD/2009/00022  30/04/2009 Kenya SAT 2 6 Completed
WRLFMD/2009/00025 01/05/2009 Thailand (o] 10 Completed
WRLFMD/2009/00025 01/05/2009 Thailand A 12 Completed
WRLFMD/2009/00026  01/05/2009 Cambodia 0] 3 Completed
WRLFMD/2009/00026  01/05/2009 Cambodia A Completed
WRLFMD/2009/00027  01/05/2009 Myanmar (0] 2 Completed
WRLFMD/2009/00029  02/06/2009 Israel 0] 26 Completed
WRLFMD/2009/00029  02/06/2009 Israel A 18 Completed
WRLFMD/2009/00032 02/06/2009  Palestinian A.T. 0] 17 Completed
WRLFMD/2009/00033  22/06/2009 Nepal 0] 12 Completed
WRLFMD/2009/00035 22/06/2009 Taiwan 0] 1 Completed
WRLFMD/2009/00036  15/06/2009 Pakistan A 9 Completed
WRLFMD/2009/00037  13/07/2009 Israel A 1 Completed
WRLFMD/2009/00038  27/07/2009 Israel A 1 Completed
WRLFMD/2009/00039  31/07/2009 Botswana SAT2 4 Completed
WRLFMD/2009/00040 19/08/2009  Saudi Arabia 0] 2 Completed
WRLFMD/2009/00041  24/08/2009 Sri Lanka 0] 1 Completed
WRLFMD/2009/00042  03/09/2009 Yemen 0] 5 Completed
WRLFMD/2009/00043  03/09/2009 Ethiopia 0] 6 Completed
WRLFMD/2009/00043  03/09/2009 Ethiopia SAT2 2 Completed
WRLFMD/2009/00044  18/09/2009  South Africa SAT3* 2 Completed
WRLFMD/2009/00045  18/09/2009 Swaziland SAT1* 2 Completed
WRLFMD/2009/00046 18/09/2009  Mozambique SAT1* 1 Completed
WRLFMD/2009/00047  18/09/2009 Malawi SAT2* 1 Completed
WRLFMD/2009/00048  18/09/2009 Uganda SAT3* 1 SIP
WRLFMD/2009/00049  28/08/2009 Pakistan A 4 Completed
WRLFMD/2009/00049  28/09/2009 Pakistan Asia 1 3 Completed

Total 174

SIP, sequencing in progress.
*, historical samples requested from the OVI for sequencing studies.
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Detailed Analysis: ASIA

Cambodia: Three type O (collected in 2004, 2006 and
2008) and one type A (collected in 2008) FMD viruses
were isolated during the last reporting period and the
genotyping results for the type A virus was reported.
VP1 sequencing has now been completed for the type
O’s. All three viruses belong to the ME-SA topotype,
PanAsia strain and were most closely related to .
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Israel: 12/07/2009: 14 outbreaks of FMDV A were
reported to the OIE. They occurred between March
and July 2009. Two FMDV A viruses were isolated
from three samples received in July 2009. Both

belonged to the ASIA topotype, A-lran-0

BAR-08
5

lineage, as were Israeli viruses isolated during the last

reporting period.
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Myanmar: Two type O viruses were received from the Thailand RRL during the last reporting period
(O/MYA/2/2006 and O/MY A/2/2008). Phylogenetic analysis showed they both belonged to the SEA topotype,

Mya-98 lineage.
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Nepal: During the previous reporting period, 12 FMD
type O viruses were isolated from samples collected in
2009; phylogenetic analysis showed that all belonged
to the ME-SA topotype. Two of the virus isolates
belonged to the PanAsia-2 lineage (O/NEP/2/2007 &
O/NEP/4/2008) and four to the Ind-2001 lineage
(O/NEP/5/2008, O/NEP/7/2008, O/NEP/2/2009 &
O/NEP/3/2009), while six others fell into two distinct
lineages which were not easy to classify (NEP/6/2009
& NEP/10/2009 and NEP/11/2009, NEP/13/2009,
NEP/14/2009 & NEP/15/2009).
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Pakistan: Nine type A viruses (A/PAK/6-10/2009, A/PAK/13/2009, A/PAK/15/2009 & A/PAK/17-18/2009)
were isolated during the previous reporting period and all belonged to a new sub-lineage of the A-lran-05 strain.
A subsequent batch of samples was received on 28/09/2009 and four type A and three type Asia 1 viruses were
identified (although two of the Asia 1 virus failed to grow in cell culture). Phylogenetic analyses revealed that
two of the type A viruses (A/PAK/24/2009 & A/PAK/31/2009) belonged to the A-Iran-05"7¢" sub-lineage
while the other two (A/PAK/23/2009 & A/PAK/25/2009) belonged to a newly identified, but as yet unnamed,
A-lIran-05 sub-lineage. The Asia 1 viruses (Asial/PAK/26/2009, Asial/PAK/27/2009 & Asial/PAK/29/2009)
were closely related to a virus (Asial/PAK/8/2008) collected from the same region (Sindh) in 2008.
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Palestinian Autonomous Territories: 20 FMD
type O viruses, collected in 2007, were identified
during the previous reporting period. Phylogenetic
analysis showed that they were all closely related
and belonged to the ME-SA topotype, PanAsia-2

lineage.
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Taiwan, POC: A type O virus was isolated during the last
reporting period and phylogenetic analysis showed it to
belong to the CATHAY topotype. Subsequently FMDV O
was reported on the 25/06/2009 (sub-clinical infection in

pigs in Wandan Township,

P'ing-Tung), 13/07/2009

(clinical disease in pigs in Jhubei City, Hsin-Chu) and

25/08/2009, sub-clinical

infection

in pigs in Sinwu

Township, T'ao-Yuan). No new samples have been

received by the WRLFMD.
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Thailand: 22 FMD viruses were
received from the Thailand RRL. Ten
were type O (six from 2008 and four
from 2009) and 12 were type A (all
from 2008). The type O viruses (SEA
topotype, Mya-98 lineage) were all
closely related to each other and to
isolates from
region. Likewise, the type A viruses
(ASIA topotype) were all
related to each other and to a recent
outbreak in the People’s Republic of

previous virus

China.
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Yemen Arab Republic: Five type O viruses
collected in 2009 were closely related to each
other and to viruses isolated earlier in the year
from Yemen and Ethiopia (EA-3 topotype).
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Detailed Analysis: AFRICA

Botswana: Four viruses were isolated from
samples from Itoto Crush in north-western
Botswana. All were closely related to each other
and to previously isolated viruses from the region
collected in 2007-2009 and belonged to topotype
"I.
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Egypt: On 17/08/2009 five outbreaks of FMDV were reported to the
OIE. They occurred in cattle and buffalo during May and June 2009. Five
samples from sheep were received from one of these outbreaks (at Dyarb
negm, Ash Shargiyah) during the previous reporting period
(EGY/29/2009, EGY/30/2009, EGY/31/2009 & EGY/32/2009) (see
previous report).

WAHID OIE © 2008

TusRUG,

AsDaeiva

Libya

AL KUFRA

p B
Jordan

SHAMAL SING

AL QALURIAH maan
c]
apfarin, @ Lt
SaudiArabi:
BANT SUWAYF

ALMINYS

el TakYK

Egypt  Gupy
QA
AL B&HR AL aHMak

AL WADI AL JADID

Sudan REDSEA

NORTHERN RIVER NILE

[@] continuing idomesticy

o WG information

12




WRLFMD Quarterly Report July-September 2009

2009

Ethiopia: Six type O and two type SAT 2 viruses were isolated during September 2009. The type O viruses
belonged to three distinct sub-lineages of the EA-3 topotype. The groupings corresponded to districts within the
Oromia region: i) O/ETH/39/2009 from East Shoa; ii) O/ETH/45/2009 from Arsi; iii) O/ETH/44/2009 (East
Welega) and O/ETH/46/2009, O/ETH/47/2009 and O/ETH/49/2009 (West Welega). The two SAT 2 viruses
belonged to topotype XIII and were closely related to each other. They were also closely related to a 2007 virus
from the same part of Ethiopia and to viruses from neighbouring Sudan in 2008.
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Kenya: During the previous reporting period,
27 FMD viruses were isolated from samples
collected in 2008 and 2009. Of the 2008
viruses, one was type A, three were type O,
six were type SAT 1, four were type SAT 2
and one was a mixture of O and SAT 1. Of the
2009 viruses, one was type A, two were type
O, seven were type SAT 1 and two were type
SAT 2. One of the type O viruses
(O/KEN/37/2008) was closely related to the
vaccine strain K77/78 (EA-1 topotype), while
all the others belonged to two distinct sub-
lineages of the EA-2 topotype. Both type A
viruses belonged to genotype | of the

AFRICA topotype and were most closely

related to Kenyan viruses from 2005-2008.

50 100k

Kenya

Intemasions| Bouncry
Province Soundary

Natonsl Captal
Province Capial
Gy or Town

00 Mies

SUDAN  Adpiitai

SOMALIA

Intenations!Boundery
Province Boundary
Rosd

k NasonslCapital
o Provice Captal
B . cyotom

o s 100k
0 % o0hes
pamea Qa7

TANZANIA )

NoRTH

SOMALIA
o |

Bite
Qoagsani o

Indian
Ocean |

The 14 SAT 1 viruses all belonged to
topotype 1l (aka NWZ) and fell into three
different sub-lineages. The six SAT 2 viruses
all belonged to topotype IV, but fell into two
sub-lineages. A single sample which
contained both O and SAT 1 virus has proven
difficult to sequence and studies are ongoing.
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South Africa: On 06/09/2009 FMDV SAT 1 was reported in cattle
at the Makoko dip tank, Mbombela, Mpumalanga. The outbreak
occurred in the FMD Buffer Zone and will not have an effect on the
FMD free status of South Africa. The affected cattle (481 in a herd
of 3215) were identified at a dip tank in a rural settlement adjacent
to the FMD Infected Zone (Kruger National Park) on the border
between the FMD Buffer Zone and the FMD Infected Zone. 64
animals with clinical signs of disease were observed at the Makoko
dip tank (estimated population at risk at the Makoko dip tank: 727
cattle). None of the cattle at the 3 adjacent dip tanks (2,488 cattle)
were originally involved in the outbreak. However, subsequently,
273 (out of 5152) cattle were found to be infected at Phameni dip
tank, Mbombela, Mpumalanga (adjacent to the Makoko dip tank).
The origin is thought to be contact with nearby African buffalo. L8] Comiurs e
Phylogenetic analysis is awaited from the OVI. e

@
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Detailed Analysis: SOUTH AMERICA

G'uadeTuube‘(France]

Colombia: 29/07/2009: FMDV O was reported in pigs at the local %j? &
slaughterhouse of Ipiales, El Charco, Ipiales, Narifio. The
slaughterhouse is 5.23km from the border with Ecuador.

Vengzuela,

Colombia

Ecuador

Vaccine matching

Eighteen FMDV type O isolates (see table C for details) from Pakistan, Turkey, Ethiopia, Myanmar, Yemen,
Israel, Hong Kong, Taiwan, Kenya and Saudi Arabia collected in 2007, 2008 and 2009 were analysed
antigenically by two dimensional virus neutralisation test (2dmVNT) and/or LPBE. The results showed that the
majority of isolates were matched with O IND R2/75 vaccine strain by VNT. Fifteen out of seventeen tested
viruses were close to O1 Manisa either by VNT or LPBE. Only six out of 17 tested virus showed an antigenic
match with O BFS. O 3039 and O 4625 vaccines also gave relatively good coverage to 5 out of six and 9 out of
11 tested viruses, respectively (Table C).

Seven FMDV type A viruses (see table C for details) from Lebanon, Pakistan and Israel collected in 2008 and
2009, were analysed for antigenic relationship with various vaccine strains by 2dmVNT and/or LPBE. All
isolates tested showed close match to the A TUR 06 and A SAU 41/91 (except A PAK 4/2009) vaccine strains
and almost all failed to match with A,, IRQ. The exceptions were A PAK 13/2008 and A PAK 2/2009 which
showed a relative match with Ay, by VNT. Vaccines A Eritrea 98, A IRN 87 and A IRN 99 did not provide
antigenic coverage to the tested isolates (Table C).

Five FMDV SAT 2 viruses (see table C for details) from Zambia, Kenya and Botswana collected in 2009, were
analysed for antigenic relationship with various vaccine strains by 2dmVNT and/or LPBE. SAT 2 KEN 11/2009
and SAT 2 BOT 4/2009 showed an antigenic match with SAT 2 Eritrea vaccine virus. Neither SAT 2 ZIM nor
SAT 2 K65/82 vaccine showed coverage to the tested field isolates by either VNT or LPBE (Table C).
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Annex 1.

TABLE A: Clinical sample diagnostics made by the WRL between July and September 2009

Date of
Country WRL for FMD Animal Collection Results
Sample
Identification VI/ELISA RT-PCR Final report
BOTSWANA BOT 5/2009 NK 04.07.09 SAT 2 Positive SAT 2
4 BOT 6/2009 NK 07.07.09 SAT 2 Positive SAT 2
BOT 7/2009 NK NK SAT 2 Positive SAT 2
BOT 8/2009 NK NK SAT 2 Positive SAT 2
ETHIOPIA ETH 39/2009 NK 26.03.09 0 Positive 0
11 ETH 40/2009 NK 16.06.09 NVD Positive FMDV GD
ETH 41/2009 NK 16.06.09 NVD Negative NVD
ETH 42/2009 NK 16.06.09 SAT 2 Positive SAT 2
ETH 43/2009 NK 16.06.09 NVD Negative NVD
ETH 44/2009 NK 19.06.09 @] Positive 0
ETH 45/2009 NK 20.06.09 0 Positive 0
ETH 46/2009 NK 23.06.09 0 Positive O
ETH 47/2009 NK 25.06.09 0 Positive O
ETH 48/2009 NK 12.08.09 SAT 2 Positive SAT 2
ETH 49/2009 Cattle NK 0] Positive 0]
ISRAEL ISR 19/2009 Goat NK NVD Negative NVD
3 ISR 20/2009 Goat NK A Positive A
ISR 21/2009 Sheep 12.07.09 A Positive A
MALAWI MAL 1/2008 NK 00.00.08 SAT 1 SAT 1
1
MOZAMBIQUE MOZ 2/2002 NK 00.00.02 SAT 1 SAT 1
1
PAKISTAN PAK 22/2009 Cattle 30.06.09 NVD Positive FMDV GD
15 PAK 23/2009 Buffalo 30.06..09 A Positive A
PAK 24/2009 Buffalo 30.06.09 A Positive A
PAK 25/2009 Buffalo 30.06.09 A Positive A
PAK 26/2009 Buffalo 07.07.09 Asia 1 Positive Asia 1
PAK 27/2009 Buffalo 07.07.09 Asia 1 Positive Asia 1
PAK 28/2009 Buffalo 07.07.09 NVD Positive FMDV GD
PAK 29/2009 Buffalo 07.07.09 Asia 1 Positive Asia 1
PAK 30/2009 Buffalo 12.07.09 NVD Positive FMDV GD
PAK 31/2009 Buffalo 15.07.09 A Positive A
PAK 32/2009 Buffalo 18.07.09 NVD Positive FMDV GD
PAK 33/2009 Cattle 27.07.09 NVD Positive FMDV GD
PAK 34/2009 Buffalo 27.07.09 NVD Positive FMDV GD
PAK 35/2009 Buffalo 06.08.09 NVD Positive FMDV GD
PAK 36/2009 Buffalo 06.08.09 NVD Positive FMDV GD
SAUDI
ARABIA SAU 1/2009 Cattle 10.08.09 0] Positive 0]
2 SAU 2/2009 Cattle 10.08.09 0] Positive 0]
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SOUTH
AFRICA SAR 1/2006 NK 00.00.06 SAT 3 SAT 3
2 SAR 2/2006 NK 00.00.06 SAT 3 SAT 3
SRI LANKA SRL 1/2008 Cattle 08.02.08 NVD Negative NVD
4 SRL 2/2008 Cattle 08.02.08 NVD Positive FMDV GD
SRL 1/2009 Buffalo 18.02.09 0] Positive 0]
SRL 2/2009 Buffalo 18.02.09 NVD Positive FMDV GD
SWAZILAND SWZ 1/2000 NK 00.00.00 SAT 1 SAT 1
2 SWZ 2/2000 NK 00.00.00 SAT 1 SAT 1
UGANDA UGA 10/97 Buffalo 00.00.97 SAT 3 SAT 3
1
YEMEN YEM 57/2009 Cattle 15.03.09 0] Positive 0]
8 YEM 58/2009 Cattle 15.03.09 0] Positive 0]
YEM 59/2009 Cattle 18.03.09 0] Positive 0]
YEM 60/2009 Sheep 04.04.09 NVD Positive FMDV GD
YEM 61/2009 Goat 08.04.09 NVD Negative NVD
YEM 62/2009 Goat 08.04.09 NVD Negative NVD
YEM 63/2009 Cattle 06.07.09 o] Positive 0]
YEM 64/2009 Cattle 06.07.09 o] Positive 0]
Total 54

Institute for Animal Health, Pirbright Laboratory, Woking, Surrey GU24
* ONF

FMD(V) foot-and-mouth disease (virus)

GD genome detected

VI/ELISA FMDV serotype identified following virus isolation in cell culture and antigen ELISA
RT-PCR reverse transcription polymerase chain reaction on epithelial suspension for FMD viral genome
NVD no foot-and-mouth disease, swine vesicular disease or vesicular stomatitis virus detected

NK not known
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TABLE B: Summary of samples collected and received to IAH-Pirbright (July-September 2009)

RT-PCR for FMD (or

Country No. of Virus isolation in cell culture/ELISA SVD)
virus (where
samples FMD virus serotypes SVDvirus NVD appropriate)
SAT SAT SAT Asia
O A C 1 2 3 1 Positive Negative

BOTSWANA 4 - - - - 4 - - - - 4 -
ETHIOPIA 11 6 - - - 2 - - - 3 9 2
ISRAEL 3 - 2 - - - - - - 1 2 1
MALAWI 1 - - - 1 - - - - 1 -
MOZAMBIQUE 1 - - 1 - - - - - 1 -
PAKISTAN 15 - 4 - - - - 3 - 15 -
SAUDI
ARABIA 2 2 - - - - - - - - 2 -
SOUTH
AFRICA 2 - - - - - 2 - - - 2 -
SRI LANKA 4 1 - - - - - - 3 3 1
SWAZILAND 2 - - - 2 - - - - - 2 -
UGANDA 1 - - - - 1 - - - 1 .
YEMEN 8 5 - - - - - 3 6 2
TOTAL 54 14 6 - 3 7 3 3 - 18 48 6
* Institute for Animal Health, Pirbright Laboratory, Woking, Surrey GU24 ONF
VI/ELISA FMD (or SVD) virus serotype identified following virus isolation in cell culture and antigen

detection ELISA
FMD foot-and-mouth disease
SVvD swine vesicular disease
NVD no FMD, SVD or vesicular stomatitis virus detected
RT-PCR reverse transcription polymerase chain reaction for FMD (or SVD) viral genome

*x

samples from Malawi, Mozambique, South Africa, Swaziland and Uganda submitted for

characterisation
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TABLE C: Antigenic characterisation of FMD field isolates by matching with vaccine strains by VNT and/or
LPBE - r1 value data from 1% July to 30" September 2009

Type O:
Field Isolate rLvalues by 2dmVNT rlvalues by LPBE
OManisa| OBFS |0hdR2/75| 04174 OBFS | OHkn6/83 | OK77/78 | 04625 |[OManisa| 03039
0 Pak 14/2008]  0.69 0.21 0.79 0.15 0.13 0.50 0.15 0.44 0.50
0 Tur3/2009 | >0.86 0.25 >1.0 0.05 0.03 0.15
0 Tur35/2009|  0.24 0.28 043 0.28
0 Eth 24/2009]  0.32 043 >1.0 0.11 0.13 0.25 0.13 0.75
0 Eth 28/2009]  0.32 0.74 >1.0 0.16 0.13 0.5 0.46
0 Mya3/2009] 0.20 019 0.27
0 Yem5/2009]  0.08 0.15 >0.63 0.17 0.08 071 0.44 0.50
0 Yem 4212009  0.04 0.05 0.65 0.18 0.18 0.88 0.44 0.57
0 Yem56/2009  0.21 0.36 >1.0 0.25 0.17 071 071 0.84
Olsr 432007 0.36 0.17 (.74 0.18 0.10 0.50 0.63 0.84
01sr502007| 021 0.20 >1.0 0.25 0.18 0.3 0.44 0.33
0 Isr 1/2008 0.05 0.11
OHkn 1/2009] 0.24 0.08 0.46 0.15 0.00 0.05 0.11 0.63
OHkn2/2009] 0.29 0.07 0.32 0.15 0.00 0.09 0.11 0.44
O Taw 1/2009] >0.76 0.25 (.66 0.13 0.59
0Ken1022009] 0.92 0.82 0.63 0.59 0.59 0.84 0.54 0.38 >1
0 Sau 1/2009] 0.74 0.72 0.46 0.15 0.20 0.75 >(.63 0.38 1.00
0Sau2/2009] 0.72 0.66 0.35 0.13 0.2 0.75 0.20 0.63
Type A:
Cild solte rLvalues by 2dmVNT r1values by LPBE
AEr 98 |AInd 17/82( Alm67 | A221rq | AMayd7| ATur06 | ASaudl/L [A22rq 244 AEr98 | Alm99 |AMay 97| Alm87 |A Sau%
Aleb1/2009 | 005 | 029 | 008 | 025 | 003 | 058 037 02 0% | 0l
Aleb52009 | 004 | 020 | 005 | 002 | 001 | 047 0.3 017 | 016 030 | 008
Alsr 212009 008 | 028 | 012 | 028 | 005 | 086 0.51 036 | 005 04 | 014
Alsr1g2009 | 008 | 031 | 011 | 023 | 007 | >L0 0.60 0.3 05 | 014
A Pak 132008 008 045 oL 042 0.9 0.34 0.9
A Pak 2/2009 0.8 063 oL >10 01 0.3 0.9
A Pak 4/2009 0.3 009 046 0.08 005 016 | 056
Type SAT 2:
Field Isolate rlvalues by 2dmVNT rlvalues by LPBE
Sat2 Eritrea Sat2 Zim Sat2 K65/82
Sat2 Zam 14/2009 0.22 0.04 0.05
Sat2 Zam 16/2009 0.17 0.08 0.06
Sat2 Ken 11/2009 0.35 0.28 0.11
Sat2 Bot 2/2009 0.23 0.09 0.06
Sat2 Bot 4/2009 0.32 0.07 0.07
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Interpretation of r; values

In the case of VNT:

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

r, =< 0.3. Suggests that the field isolate is so different from the vaccine strain that the vaccine is unlikely to
protec

In the case of LPB ELISA:

r, = 0.4-1.0. Suggests that there is a close relationship between field isolate and vaccine strain. A potent vaccine
containing the vaccine strain is likely to confer protection.

r; = 0.2-0.39, Suggests that the field isolate is antigenically related to the vaccine strain. The vaccine strain
might be suitable for use if no closer match can be found provided that a potent vaccine is used and animals are
preferably immunised more than once.

r, = <0.2. Suggests that the field isolate is so different from the vaccine strain that the vaccine is unlikely to
protect

Annex 2. Recent FMD Publications cited by PubMed

1. Xin A, LiH, Li L, Liao D, Yang Y, Zhang N, Chen B. Genome analysis and
development of infectious cDNA clone of a virulence-attenuated strain of
foot-and-mouth disease virus type Asia 1 from China. Vet Microbiol. 2009 Sep18;138(3-4):273-80. Epub
2009 Apr 10. PubMed PMID: 19410387.

2. Morioka K, Fukai K, Yoshida K, Yamazoe R, Onozato H, Ohashi S, Tsuda T,
Sakamoto K. FMDV antigen-detection ELISA using multiserotype-reactive monoclonalantibodies. J Clin
Microbiol. 2009 Sep 16. [Epub ahead of print] PubMed PMID:19759230.

3. Gardner SN, Hiddessen AL, Williams PL, Hara C, Wagner MC, Colston BW Jr.
Multiplex primer prediction software for divergent targets. Nucleic Acids Res.2009 Sep 16. [Epub ahead of
print] PubMed PMID: 19759213.

4. Joshi G, Sharma R, Kakker NK. Phenotypic and functional characterization of T-cells and in vitro
replication of FMDV serotypes in bovine lymphocytes.Vaccine. 2009 Sep 12. [Epub ahead of print]
PubMed PMID: 19751690.

5. Oem JK, Ferris NP, Lee KN, Joo YS, Hyun BH, Park JH. A simple and rapid
lateral flow assay for the detection of foot and mouth disease virus. Clin Vaccine Immunol. 2009 Sep 2.
[Epub ahead of print] PubMed PMID: 19726619.

6. Ayelet G, Mahapatra M, Gelaye E, Egziabher BG, Rufeal T, Sahle M, Ferris NP,Wadsworth J, Hutchings
GH, Knowles NJ. Genetic characterization of foot-and-mouth disease viruses, Ethiopia, 1981-2007. Emerg
Infect Dis. 2009 Sep;15(9):1409-17.PubMed PMID: 19788808.

7. Goris N, Vandenbussche F, Herr C, Villers J, Van der Stede Y, De Clercq K.Validation of two real-time
RT-PCR methods for foot-and-mouth disease diagnosis: RNA-extraction, matrix effect, uncertainty of
measurement and precision. J Virol Methods. 2009 Sep;160(1-2):157-62. Epub 2009 May 15. PubMed
PMID: 19447138.

8. LiJ, Wang R, Shi W, Bian HX, Zhang L, Zhang L, Wang JX. [Construction of eukaryotic expression
vector containing foot-and-mouth disease virus VP1 gene andits expression in dendritic cells.]. Xi Bao Yu
Fen Zi Mian Yi Xue Za Zhi. 2009 Sep;25(9):802-4. Chinese. PubMed PMID: 19737465.

9. Orsel K, Dekker A, Stegeman JA, De Jong MC, Bouma A. Different infection

parameters between dairy cows and calves after an infection with foot-and-mouth disease virus. Vet J. 2009
Aug 26. [Epub ahead of print] PubMed PMID: 19716326.

20



WRLFMD Quarterly Report July-September 2009 | 2009

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Lee CD, Yan YP, Liang SM, Wang TF. Production of FMDV virus-like particles by a SUMO fusion
protein approach in Escherichia coli. J Biomed Sci. 2009 Aug 11;16:69. PubMed PMID: 19671144;
PubMed Central PMCID: PMC2736159.

Ren XG, Xue F, Zhu YM, Tong GZ, Wang YH, Feng JK, Shi HF, Gao YR.

Construction of a recombinant BHV-1 expressing the VP1 gene of foot and mouth disease virus and its
immunogenicity in a rabbit model. Biotechnol Lett. 2009 Aug;31(8):1159-65. Epub 2009 Apr 3. PubMed
PMID: 19343503.

Alves MP, Guzylack-Piriou L, Juillard V, Audonnet JC, Doel T, Dawson H, Golde WT, Gerber H, Peduto
N, McCullough KC, Summerfield A. Innate immune defences induced by CpG do not promote vaccine-
induced protection against foot-and-mouth disease virus in pigs. Clin Vaccine Immunol. 2009
Aug;16(8):1151-7. Epub 2009 Jun 24. PubMed PMID: 19553550; PubMed Central PMCID: PMC2725537.

Sanchez-Aparicio MT, Rosas MF, Ferraz RM, Delgui L, Veloso JJ, Blanco E,

Villaverde A, Sobrino F. Discriminating foot-and-mouth disease virus-infected and vaccinated animals by
use of beta-galactosidase allosteric biosensors. Clin Vaccine Immunol. 2009 Aug;16(8):1228-35. Epub
2009 Jun 24. PubMed PMID: 19553549;PubMed Central PMCID: PMC2725531.

O'Donnell V, Pacheco JM, Gregg D, Baxt B. Analysis of foot-and-mouth disease virus integrin receptor
expression in tissues from naive and infected cattle. J Comp Pathol. 2009 Aug-Oct;141(2-3):98-112. Epub
2009 Jun 9. PubMed PMID:19515380.

Zhang ZW, Zhang YG, Wang YL, Pan L, Fang YZ, Jiang ST, Lu JL, Zhou P.
Screening and identification of B cell epitopes of structural proteins of foot-and-mouth disease virus
serotype Asial. Vet Microbiol. 2009 Jul 10. [Epubahead of print] PubMed PMID: 19699594.

Jenik M, Schirhagl R, Schirk C, Hayden O, Lieberzeit P, Blaas D, Paul G,
Dickert FL. Sensing picornaviruses using molecular imprinting techniques on a quartz crystal microbalance.
Anal Chem. 2009 Jul 1;81(13):5320-6. PubMed PMID:19469532.

Dory D, Rémond M, Béven V, Cariolet R, Zientara S, Jestin A. Foot-and-Mouth Disease Virus neutralizing
antibodies production induced by pcDNAS3 and Sindbis virus based plasmid encoding FMDV P1-2A3C3D
in swine. Antiviral Res. 2009 Jul;83(1):45-52. Epub 2009 Mar 27. PubMed PMID: 19501256.

Valarcher JF, Knowles NJ, Zakharov V, Scherbakov A, Zhang Z, Shang YJ, LiuZX, Liu XT, Sanyal A,
Hemadri D, Tosh C, Rasool TJ, Pattnaik B, Schumann KR,Beckham TR, Linchongsubongkoch W, Ferris
NP, Roeder PL, Paton DJ. Multipleorigins of foot-and-mouth disease virus serotype Asia 1 outbreaks,
2003-2007.Emerg Infect Dis. 2009 Jul;15(7):1046-51. PubMed PMID: 19624919; PubMed CentralPMCID:
PMC2744236.

Morioka K, Fukai K, Yoshida K, Yamazoe R, Onozato H, Ohashi S, Tsuda T,

Sakamoto K. Neutralizing monoclonal antibody sandwich liquid-phase blocking enzyme-linked
immunosorbent assay for detection of Foot-and-mouth disease virus type O antibodies. J Vet Diagn Invest.
2009 Jul;21(4):499-503. PubMed PMID:19564498.

Escarmis C, Perales C, Domingo E. Biological effect of Muller's Ratchet:

distant capsid site can affect picornavirus protein processing. J Virol. 2009 Jul;83(13):6748-56. Epub 2009
Apr 29. PubMed PMID: 19403672; PubMed Central PMCID: PMC2698577.

21



WRLFMD Quarterly Report July-September 2009 | 2009

Annex 3. RECOMMENDATIONS FROM WRLFMD ON FMD VIRUS STRAINS TO BE
INCLUDED IN FMDV ANTIGEN BANKS — September 2009

H |g h Pr | or | ty O Manisa (covers panasian topotype)

O BFS or Campos

A24 Cruzeiro

Asia 1 Shamir

*A Iran-05

A22 Iraq

SAT 2 Saudi Arabia (or equivalent)

(not in order of importance)

Medium Priority  acritea
A Iran ’96
SAT 2 Zimbabwe
A Iran 87 or A Saudi Arabia 23/86 (or equivalent)
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)
A Iran ’99 (not in order of importance)

Low Priority
A15 Bangkok related strain
A87 Argentina related strain
C Noville
SAT 2 Kenya
SAT 1 Kenya
SAT 3 Zimbabwe
A Kenya (not in order of importance)

*= recently available
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