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China National Foot-and-Mouth Disease Reference Laboratory

* Founded in 1958: FMD research
group

- Renamed as NFMDRL by MoA of AREEERESERE axy
China in 2002
« OIE FMDRL in May, 2011

» Centre of FMD diagnosis, research,
consulting service in China

China National Accreditation Service for Conformity Assessmen

LABORATORY ACCREDITATION CERTIFICATE

(Registration No. CNAS BL0012)
ABSL-3 Laboratory,

Lanzhou Veterinary Research Institute, CAAS

is accredited to CNAS-CL05:2009 Accreditation Criteria for Laboratory
Bio-safety (Including GB19489:2008 Laboratories General

Requirements for Bio-safety and the relevant requirements of

of Bio-safety in Pathogenic
ratories) as ABSL-3 laboratory.




Roles of CNFMDRL

Diagnosis Reglo[\al
Technical
Assistance
v'Final diagnosis; e ——
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v'R&D new methods; M. BRI S Al
v'standardization of e
detection methods;
v'Supply reagents

v'Provide technical
consultation and
instruction;
v'Participate in drawing
policies and plans for
FMD prevention and
control

v Training
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Vaccination

Technical
consultation

v'Evaluation of immune
effect in field;
v'Detection of antigenic
variation of field isolates;
v'Screening and
recommendation of
vaccine strains v Epidemiological survey

FMD prevention
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siuation-Serotype O

FMD outbreaks occurred in 2011 in Chinese mainland

—7 outbreaks
covered 4 provinces
were confirmed and
reported to OIE.

—All of them are
' serotype O.
. . 2 —There are 2 serious
_______________________ ; regions in China:
: Northwest &
Southwest
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Mya-98
Strain
=

PanAsia
Strain
=

*One epidemic PanAsia
strain collected from
Guizhou Province VP1
sequence was
submitted to GeneBank
(Accession Number is
JF837375).

*The virus were very
closely related to recent
viruses from SEA
nations, such as
Vietnam, Cambodia and
Thailand.

*No other topotype
strains (CATHAY) or
PanAsia-2 strain were
found in chain mainland.

Serotype: O
WRLFMD Ref No: CHAT2011*
Batch No: n/a

Sender Ref: O-CHA-7-2011

Location: Jing Xiang village, Tianzhu,
Quan dongnan , Guzhou, P.R. China
Date collected: c. 20/03/2011

Date received by WRLFMD: 18/05/2011
Species: Not Known

Material used: Not known

Region sequenced: VP1

RT-PCR primers: Not known

Report date: 19/05/2011
Reported by: N.J. Knowles
Checked by: D P. King

Topetipe MESA,

Sequence filename: CHALL-AA SEQ
Date sequence last updated: 19052011
No. of Nt determined: 639

No. of ambigmties: 0

Gene length: 639

Total no. of compansons: 2863

Min. no. of nt for comparison: 600
Total turn-around time: 0 days
Asalysis time: 0 days

Gene sequencing

Report on FMDV O in P.R. China
-in 2011

W1 sequence received from LVRI, 19/05/2011

C
Most Closely Related Viruses
Pos.  Virus name Filename 1::‘: m m %Id %D Toponpe Seain
T ONITA212011 WITIT2 830 637 0 @89 031 MESA PanAsa
2 ONIT42011 VITI104 630 837 0 G989 031 MESA Panisa
3 ONITRI2011 VITIT09 630 637 0 @e89 031 MESA Panisa
4 QNITIEZ01 WITIT18 830 638 0 G953 047 MESA PanAsa
5 QNITIS2011 VITI105  63¢ 638 D @953 047 MESA Panisa
8 ONIT®I2011 VITI108 630 638 0 @953 047 MESA Pansa
7 ONITAI2011 VITI107 830 638 0 6053 047 MESA Pantsia
8 onmzi20m VITI102 630 635 0 @937 063 MESA Panisa
@ onvmz22011 VITI122 630 635 0 @937 063 MESA Panisa
10 onmzesotl VITI1.26 630 635 0 @937 063 MESA Panisa
Most Closely Related Reference Viruses
(see op wwow wrifimd orp find pepotvping protonvpes hem
Pos.  Virus ame Fimme ol oM Moo wn wD#t Toponpe  Smm
1 OUKGAS2001 (AJ538141) UKGO1-35 630 668 0 9327 673 MESA Panisa
2 OMUWAGT (DO1S4004)  KUWST-03 630 588 0 9171 820 MESA  Ind-2001a
3 OMRNZ12008 IRNO2-31 630 561 0 8082 908 MESA PanAsiad™
4 ONRN/E2005 IRNO5-08 630 561 0 9082 908 MESA  FanAsial
5 OBHUA2009 BHUDS-03 630 578 O 9045 055 MESA  Ind-20014
8 OARN/1E2010 IRN10-18 630 578 0 G045 ©55 MESA Panasia2™
7 OIOMNF2001 (DQ164041) OMNO107 €3¢ 578 O Q045 0S5 MESA  Ing-2001b
8 QMAEM2008 UAEOS-04 636 572 0 8884 1006 MESA  Ind-2001c
9 OPAK/182010 PAK10-16 639 574 0 8283 1017 MESA Panasia2™™"
10 OITURI257/2008* (FMDI) _ TURDS-AD _ 630 574 0 89.83 10.17 _ ME-SA _PanAsia-2"™*
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The information of type O reported to OIE from China in 2011

ng:rt Type | Species Location Province Strain
28/02/2011 | O Swine Qia'erbagexiang, Kuerle, Bazhou, XINJIANG XINJIANG mya-98
28/03/2011 | O Swine Xinjiang Production and Construction Corps, XINJIANG [ XINJIANG mya-98
07/04/2011 | O Cattle Jing Xiang village, Tianzhu, Qian dongnan, GUIZHOU GUIZHOU PanAsia
Sheep / goats
Swine
21/07/2011 | O Cattle Longfeng village, Pudi, Bijie, GUIZHOU GUIZHOU PanAsia
Swine
Sheep / goats
05/09/2011 | O Cattle Liebugou, Lengda village, Jiacha, Shannan, TIBET TIBET PanAsia
10/10/2011 | O Cattle Duixu village, Zhongda town, Lang, Linzhi, TIBET TIBET PanAsia
Sheep / goats
Swine
17/10/2011 | O Cattle Shuangjing village, Haiyuan, Zhongwei, NINGXIA NINGXIA PanAsia
Sheep / goats
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Nowadays, the main threat comes
from affecting of O/Mya-98 strain
and PanAsia strain. The 0/Mya-98
strain mainly affect pigs, although
cattle and goat/sheep can also
show clinical signs in some field
cases. However, the PanAsia
strain mainly affect cattle.

Epidemiological analysis
indicates that animal movements
associated with trade are the
main factors for the spread of the
FMD and for transmission
between provinces in China.

After Sep, 2010, the frequency of
cases has trended to be
decreasing.

Both Mya-98 and PanAsia strains
of FMD sequences from PR China
was a close relationship with
those sequences from outbreaks
in Southeast Asia nations .
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situation-Oerotype A

*On January 2009, FMD cases
due to serotype A were
recognised in Hubei province
and Shanghai.

*Prior to the new cases,
serotype A had not been
reported in PR China .

¢7 cases have been occurred
during 2009; and from Jan to
Feb 2010, 2 new outbreaks of A
serotype were confirmed in
Xinjiang, 1 sub-clinical infection
was found in routine
surveillance in Beijing.

About 24 months from March
2010 to now, No new

outbreaks of type A :f‘m ¥V 4 ' seacemn
y /P We EI\L V

found in China.




The information of FMDV type A reported
to OIE from China

Date Species | Susceptible | Cases | Location
22/01/2009 | Cattle 294 58 Sunwan, Dongxihu, Wuhan, HUBEI 1
12/02/2009 | Cattle 440 41 Wusi, Fen Xian, SHANGHAI 2
30/04/2009 | Cattle 413 17 Congcong, Wujing, Changzhou, JIANGSU 3
22/05/2009 | Cattle 184 12 Xi'nan, Lin'gui, Guilin, GUANGXI 4
Swine 570 0
22/05/2009 | Cattle 78 71 Haixing chaoyang village, Pan, Liupanshui, GUIZHOU 5
Swine 19 19
08/06/2009 | Cattle 290 33 Bingzhou, Bingcheng district, Bingzhou, SHANDONG 6
25/11/2009 | Cattle 1408 321 Fukang City, Changji Prefecture, XINJIANG 7
15/01/2010 | Cattle 37 28 Xi'nier town, XINJIANG
22/01/2010 | Cattle 575 23 Longtou village, Lixian town, Daxing district,
02/02/2010 | Cattle 44 26 Beicheng county, XINJIANG
Sheep 125 0
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A/HuB/CHA/2009
A/VN/11/2009 (GQ406250)
A/VN/02/2009 (GQ406248)
A/VN/09/2009 (GQ406247)
A/VN/03/2009 (GQ406249)
A/VN/16/2009 (GQ406251)
A/GX/CHA/2009
A/GZ/CHA/2009/8
A/SH/CHA/2009
A/JS/CHA/2009
A/XJ/CHA/1/2010
A/BJ/CHA/2010
A/Pocheon/KOR/2010 (GU441
A/VN/20/2009 (GQ406252)
A/LAO/1/2006 (EU667456)
A/LAO/8/2006 (EU667459)
A/LAO/36/2003 (EU667455)
A/MAY/2/2002 (EU414533)
A/TAl/2/97 (EF2087780
A/TAI/118/87 (EF208777)

= A/GAM/4/98 (EF208768)
R A/MAI/2/97 (EF208776)

Molecular epidemiological analysis

A/IND/17/77 (AF204108)
A/IND/160/90 (AF390608)
A/IND/302/88 (AF39064)

——C

A22/IRQ/64 (AY593763)

A22/IRQ/95 (AY593762)

XJ/KT/58 (AJ131665)
NM/EL/60 (AJ131663)
GS/LX/62 (AJ131666)
NM/XZ/64 (AJ131664)

A/EGY/1/72 (EF208756)
A/KEN/29/2005 (EF208773)
/EGY/1/2006 (EF208757)

A/PAK1/2006 (EF494487)
A/Lindholm/2006 (EF117837)
/TUR/1/2006 (EU553878)
A/IRN/10/2003 (EU414529)

I_P

A/ARG /2000 (AY593786)
A24/Cruzeiro/BRA/55 (AY593768)

—_

*\/P1 sequencing showed
that the viruses involved
have a common source and
are different from the
historical Chinese strains
of type A FMD virus.

-&fﬂe VP1 sequences of
A/HuB/WH/2009 and
A/SH/2009 are related to
some published VP1
sequences of A/May/02
(95.9%), A/Tai/07 (95.7%)
and A/Lao/8/06 (95.3%),
and a comparison with
WRLFMD sequence data
revealed a strong similarity
to A/Tai/08 virus, indicated
that the virus may have
been introduced from
Southeast Asia.



OUTBREAKS OCCURRED IN CHINA

NUMBER (2005~2009)
20 ] Outbreak

46 outbreaks
17 provinces

15 | Bl Province
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The source of FMDV type Asial

(molecular epidemiology )

*VP1 gene sequences, showing the
relationships between Aisal FMDV from Asia
region .

*FMD virus from China during 2005-2009 are
belong to South Asia topotype, Group V. They
were very closely related to virus from India
collected in 1980-81.While little related to the
sequence in 1958 in China.

Asial/BJ/YQ/2005/B
— Asial/GS/JN/2005/B
— Asial/JS/WXi/2005/B
'E Asial/HeB/WanQ/2005/B
Asial/HuB/WH/2005/B
Asial/GS/JT/2007/B
Asial/NX/PL/2008/B
Asial/GS/HN/2006/B
AS1/BR/Myanmar/005/2006
AS1/BR/Myanmar/007/2006
Asial/QH/H Y/ 2007/ B

G-V

ASI/IND/IS/SO (DQIZI
- IND/15/81
As:al/ GS/GGu/2008/B

Asial/QH/HeN/2006/B

*According to the
information from

Asial/XJ/KCh/2009/B

Asial/NM/EEDS/2009/B
_Eal/ GX/LCh/2009/B

Asial/GZh/TZi/2009/B a
As1/PAK/1/54 (AY593795)

FAO/OIE, during 1998-

Asial/IND/63/72* (AY304994)

2004, 12 countries in

As1/YNBS/CHA/58 (AY390432)

Asia were affected with
Asial virus.

—] As1/IRN/10/2004 (DQ121119)
Asial/ShD/TAn/2005/B

*These implies that the

As1/IND/14/95* (AF390678)
As1/IND/762/2003* (DQ101240)

isolates were spread

As1/Shamir/ISR/89

As1/AFG/1/2001 (DQ121109)

from other countries.

As1/HKN/19/74
AS1/BR/Myanmar/001/2006

AS1/BR/Myanmar/002/2006
AS1/BR/Myanmar/003/2006
!:LASI/BR/Myanmar/OOZI/ZOOG

AS1/BR/Myanmar/006/20C




A/NIT/2/2009 (HQ116378)
AINVIT/8/2009 (HQ116384)
A/HUBW H/CHA/2009
AINVIT/A/2008 (HQ116372)
A/NVIT/5/2008 (HQ116373)
A/TAV18/2008 (HQ116346)
A/TANS/2009 (HQ116348)
A/TAV17/2008 (HQ116345)
A/TAV10/2009 (HQ116353)
A/NVIT/B/2008 (HQR116376)
ANIT/6/2008 (HQ116374)
ANIT/3/2009 (HQ116379)
A/MAY/9/2009 (HQ116306)
AINVIT/1/2009 (HQR116377)
A/NVIT/2/2008 (HQ116370)
AIMAY/2/2009 (HQ116305)
A/LAO/4/2008 (HQR116295)
A/TAV16/2008 (HQ116344)
A/TAV19/2008 (HQ116347)
AITAV15/2008 (HQ116343)
A/TAV6/2009 (HQ116349)

® ~/SKR/2/2010
® A/Pochun/KOR/2010* (GUA41855)
A/VIT/3/2008 (HQR116371)
A/VIT/S/2009 (HQR116381)
A/NIT/6/2009 (HQ116382)
ANIT/7/2008 (HQ116375)
A/TAV13/2008 (HQ116341)
A/TAV14/2009 (HQ116354)
AITANA/2008 (HQ116336)
A/TAVS/2009 (HQ116351)
AITAV7/2009 (HQ116350)
ANIT/1/2010
A/TAN8/2008 (HQ116337)
A/TAN2/2006 (HQ116325)
A/MAY/1/2008 (HQ116303)
A/MAY/3/2007 (HQ116302)
A/TAN11/2007 (HQ116335)

—
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A/TAVS/2007 (HQ116334)
AITAV118/87* (EF208777)

54

0.01

AITAV2/97 (EF208778)

e
L ¥ ﬁ
Incursions of Southeast Asian Foot-and-Mouth Disease
Viruses into East Asia

Nick, Jijun and Don
Emerging Infectious Diseases

©o/MOGra/zo10
©o/mMoGrarzo10
O/MOG/56/2010* (ARRIAH)
©O/MOG/1/2010

O/MOG/CO3/2010% (ARRIAH)
O/MOG/5/2010

ONLAO/1/2009 (HQ116182)
O/TAV3/2009 (HR116258)
/MAY/8/2009 (HQ116216)

Sy

O/LAOC/2/2008 (HQ116180)
O/MAY/5/2009 (HQ116213)

007 (HQ116175)

YA/3/2008 (HQ116227)

O/MMYA/L2/2009

O/TAVZ0/2009 (HQ116267)

onIT/s/2010

onaor/z
7

L § O/MIVAI2/2006 (HQ116225)
o0 ke O/MYA/2/2009

o/mYA/L/2006
O/HLIOC12/03 (China) (DQ119643)
O/MOG/2004 (ARRIAH)
O/MYA/3/2010
O/MYA/11/2009 (HQ116232)
O/MYA/5/2009 (HQR116228)

ONVITINCVD-8/2010 (NVRQS)
® O/SKR/4/2010

® Oo/HKN/1/2011

® O/HKN/2/2011

® O/HKN/7/2010

® O/Hikn/e/2010

® O/CHA/31/2010* (IF792356)
O/IPN/2010 (NIAH)

® O/RUS/Iul 2010 (ARRIAH)
® O/sKR/5/2010
O/TAV1I89/87* (TRRL)
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e Thus for both O and A serotypes, sequence data
implicate FMD endemic parts of mainland Southeast
Asia as the source of FMD viruses that have caused
recent outbreaks in East Asia.

e /n vitro vaccine matching data (from IAH) indicates
that currently available vaccine strains
(A/May/97and O/Manisa) should protect against
representative isolates from these two serotypes.

e However, close monitoring of the antigenicity and
spread of these Southeast Asian lineages is now
essential to ensure the risks of further and continued
outbreaks can be mitigated.
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Official name:

WRLFMD code:
FMD eradicated:

Subsequent
outbreaks:
Current status:
Useful websites:
SEI’O!!QE
FMDV-Untyped:
FMDV-0:
FMDV-A:
FMDV-C:
FMDV-Asia 1:
FMDVW-SAT 1:
FMDV-SAT 2:
FMDV-SAT 3:

HongKong and Taiwan

Hong Kong SAR

Hong Kong Special Administrative Region of

the People's Republic of China

HKMN
No

Endemic

Years

2010

1956-1964, 1966-1999,2001-2011
1953-1955, 1957, 1959, 1964, 1973

0000
1955-1059, 1962, 1974-1976, 1980, 2005
0000

0000

0000

HKN/12/2010 SEA Mya-98
HKN/13/2010 SEA Mya-98
HKN/14/2010 SEA Mya-98
HKN/15/2010 SEA Mya-98
HKN/18/2010 SEA Mya-98
HKN/19/2010 SEA Mya-98
- WRLFMD/ZO].O/OOOOQ 05/03/2010 FMDV- HKN/2/2010 nd nd
GD HKN/3/2010 nd nd
HKN/5/2010 nd nd
HKN/16/2010 nd nd
HKN/17/2010 nd nd
@ WRLFMD-2010- 16/03/2010 0 HKN/20/2010 SEA Mya-98
00010
- WRLFMD/2010/00013 23/03/2010 0 HKN/21/2010%* nd nd
- WRLFMD/2010/00013 23/03/2010 FMDV- HKMN/22/2010 nd nd
GD
- WRLFMD/2010/00013 23/03/2010 NVD HKN/23/2010 - -
@ WRLFMD/ 2010700047 08/12/2010 0 HKN/24/2010 CATHAY unnamed
HKN/25/2010 CATHAY unnamed
HKMN/258/2010 ~ATH unnamed
T WRLFMD/2011/00022 20/04/2011 Cwuzon SEA Mva}-
HKMN/2/2011 SEA Myas
@ WRLFMD)/2011/00039 15/08/2011 o] HKN,/ 3 HAY unnamed
T/4/2011% nnamed
HKN/5/2011 CATHAY Ramed
HKN/6/2011 CATHAY unnymed
HKN/7/2011% CATHAY fmed
@ WRLFMD)/2011/00047 07/12/2011 o] HKN/8/2011 CATHAY named
PG 20 1 o

unnamed




HongKong and Taiwan

Pig-adapted type O FMDV == E
reappeared in swine -
herds in 2009 .

8 outbreaks being found %;fi

in 2009

Vaccination program gj@ﬁ

resumed in August 2009

4 outbreaks have been
found in 2010

9 outbreaks have been
found in 2011 o TN

|:| Mo information

Animal Health Information
Information zoosanitaire
informacion Zoosanitaria

7 s

www.chinataiwan.org


http://www.chinataiwan.org/

Threatened outbreaks or strains from neighboring country

A/Ilran/05
O/PanAsia-2
Asial/GVII? é

0/Mya-98
O/PanAsia
A/ASIA

A seacemn
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e |dentification of the agen

Diagnostic technlques

xﬁ S
°' &30‘! .’-'
) "“‘E . _\ 3

Virus Isolation

FMD Serotyping ELISA
FMD Serotyping RT-PCR
FMD multiplex RT-PCR
FMD real-time RT-PCR
FMDV VP1 sequencing and molecular eidemiology

Other Techniques for Identification of The Agent
e Complement Fixation Test (CFT)

Reverse Indirect Hemagglutination Assay (RIHA)

VNT with reference serum

FMD RT-LAMP | \ V] ,
Colloid-gold test strips s Efp:
\ T i 300bp—|




e FMD Immune Antibody Detection Technique

— LPB-ELISA I I |
— SPC-ELISA I

03 0.60.750.91.051.2 1.351.5 1.65 1.8 1.95 2.1 2.4 2.7
LPBE antibody titer (logl0)

— IHA

2008.12.18 11:10

l SeAcFmMD



e FMD Infected Antibody Detection Technique -*+ .-

— FMDV NSP-3ABC ELISA
— FMDV NSP-2C3AB ELISA e e

— FMDV NSP-2C3AB antibody colloid-gold test strips J»¥ < J»X

— Dot-ELISA
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FMD routine surveillance & active monitoring
in 2011

From 15th April to 15th June 2011, an active, routine and large-scale
epidemiological survey was organized and implemented with China
Animal Disease Center under direction of Veterinary Bureau of MoA,
China.

The monitoring activity covered seven provinces : Yunnan, Guangxi,
Guizhou, Guangdong, Hunan, Sichuan and Chongging, in southwest of
China

Covered 87 sampling sites in 28 counties

Collected 2198 sera and 2011 etiology samples (ruminant OPF and pig
submaxillary lymph nodes)

Valuable for FMD prevention and control in above zones (data not
shown).




Gl

O Sampling counties




e 4 emergency epidemiological surveys were carried out in
Xinjiang Autonomous Region, Guizhou Province and Tibet
after FMD outbreaks in 2011;

¢ Quarterly monitoring for Hainan Island FMD-free zone with
immunization was kept implementing;

e Yongji, Jinlin province, FMD free zone with vaccine (building),

AR S RERNBRX
gaaEH

Erdia g

LR .o . . 0 .
=a moamess | Yongji FMD-free zone wit nization




Future directions and needs

e Take an active part in PCP for FMD control as OIE RL

e SEACFMD Campaign
— Joined in 2010

SEACFMD 2020
——

— SEACFMD 2020 Roadmap x%;w




e In 2012, a systematic epidemiological survey will be
held across the border area in Xinjiang Autonomous

Region.
/




Needs

e More information of FMD situation and strains

— Strengthen disease information sharing

— risk evaluation

— FMD surveillance, especially ecological distribution of virus and
disease prevalence

e Cooperation ( Epidemiology/Information exchange,
Joint control, Research/Project...)

e Training (lab diagnostic methodes, field
epidemiology training...)

& EWL. O &



-----

Welcome to Lanzhou
Veterinary Research
Institute i 4}



