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* Response and measures to FMD viruses evolutionary



Part 1. FMD situation in China



Global FMD situation
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Regional FMD situation in SEA
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v" SEA: prevalent areas
v FMDV type O and A; Asial has not been reported since 2017 (Myanmar)
v" Endemic countries: Vietnam, Thailand, Myanmar, Laos, Cambodia, Malaysia, Indonesia (2022)



FMD situation in China

 From 2005, total 179 outbreaks reported .

e 2019-2022, general epidemic situation is stable and the number of cases
is reducing.

* Two serotypes, O type and A type. no Asial FMDV found in China since
2009. Type A has been free of epidemics for 4 years

* Three Peak years (2010, 2013,2017-18) : caused by the introduction of

foreign strains.



Details of notified outbreaks in China during 2021-2023

Report Date Type Species Location Province Strain
29/01/21 (o) Cattle Hami, Xinjiang XINJIANG Ind-2001
22/03/21 (0] Pig Huizhou GUANGDONG CATHAY
31/10/21 (0] Cattle Zeku, Qinghai QINGHAI Ind-2001
27/05/22 (0] Pig Wuzhou GUANGXI CATHAY
27/03/23 (0] Cattle Chongzuo GuangXi Ind-2001
13/04/23 (0] Cattle Kuche XINJIANG Ind-2001
12/05/23 (0] Cattle Heshuo XINJIANG Ind-2001

7 FMD outbreaks reported from January 2021 to Sep 2023 in China
2 outbreaks confirmed in pig and 5 in cattle

Ind-2001 is dominantly circulating in cattle populations
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FMD outbreaks mainly occurred with animal movement



Part 2. Epidemic FMDV strains in China



Epidemic FMDVs in China

* Serotype A
— A/Sea/97 since 2009, re-introduced in 2013

* Serotype O
— 0/Mya-98 since 2010
— O/PanAsia since 2011
— O/CATHAY since 2016
— 0/Ind-2001 since 2017

* Serotype Asial
— Asial/GV
— No Asial cases since 2009



1. A/Sea-97 strain in China
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The viruses introduced into China in
2009 and 2013; we divided the
virus into two groups, G1 and G2.
~90-92% percent in VP1 gene
between G1 and G2.

No G2 casese reported since 2019

In 2019, isolated from clinical
healthy cattle OPF

In 2019, VP1 sequencing: ~88%
homology with A/GDMM/2013;
~90% with G1 viruses; ~¥96% with
Vietnam, Thailand and Laos strains
during 2013 to 2014(Genbank)
VNT: using vaccine serum
vaccinated with Re-A/WH/09,
neutralization titer is
1:1024->vaccine effective



2. 0/Mya-98 Strain
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Introduced into China in 2010
continuously circulating even no
outbreaks reported since 2019
Multi-directional evolutionary and
genetic variation

There are two genetic groups observed:

infecting cattle group and infecting pigs
group.

Basic studies have shown that there are
differences in their genomes.

Vaccine strain of O/MYA/BY/2010 is still

protective



3. 0/Ind-2001 strain

*  First case reported caused by this

oy : strain in 2017

*A

‘:  Another new and emergency
FMDV strain found in China
|  Threaten strains introduced from
s other countries again
e Main FMDV strain in cattle in
China
2017 ' 2020
¥ 2018 A 2021
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Epidemiological and Genctic Analysis of Foot-and-Mouth Discase
Virus O/ME-SA/Ind-2001 in China between 2017 and 2021

Xlangle Zhang, Wetinia Ma, Fan Yang. Yamin Yaog, Ly Ly, Jioyes We, Seobasg L3,
Chaschan Shen, Yongise L, Zivkaog Zha, Youlus Shasg lanhong Gos, Nisagleo Lis,
Halvee Zheng , and lijue He
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Using VP1 sequences,

* Belonged to O/ME-
SA/Ind-2001e

* High identity with those
viruses collected in
Bangladesh during 2015-
2016, with sequences
published on Genbank

* 0/Ind-2001 e formed
into three genetic
clusters:

Cluster 1: 2017
Cluster 2: 2018-2021
Cluster 3: 2021-now



4. O/CATHAY strain v'Since 2016, CATHAY strain has gradually
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Summary: FMD epidemiological characteristics in China in recent years

1) The general situation is stable but the strain is complex

Epidemic
2018 | 2019 | 2020 | 2021 | 2022 | 2023
Strains
O/CATHAY 8 0 1 1 1 0
0/Ind-2001 9 4 2 2 0 3
0/Mya-98 3 0 2 0 0 0
O/PanAsia 6 1 0 0 0 0
A/Sea-97 1 0 0 0 0 0
Total

27 5 5 3 1 3

outbreaks

v
v

Type A is not detected since 2019
Generally, total number of clinical
cases is decreasing

Field strains are also decreasing

Active surveilance indicates that O/Ind-
2001 is still mainly circulating in China

in 2023



Summary: FMD epidemiological characteristics in China in recent years

2) Epidemic FMD viruses were all from foreign countries

Genotyping report from WRL, Pirbright,UK

| Report on FMDV O in P.R. China

Cin 2011
| VP1 sequonce recewed from LVRI, 10052011

| Report on a FMDV O VP1
| sequence from the People’'s
' Republic of China in 2010
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AL, Garsey PR Chins, 11 Maon 2010
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Summary: FMD epidemiological characteristics in China in recent years

3) FMD strains and animal susceptibility

generally,
— Asial strain: cattle
— O/PanAsia: cattle
— A/Sea-97 G1: cattle
— 0O/Mya-98 strain: cattle+ Pig
— A/Sea-97 G2: Cattle, pig
— 0/Ind-2001: cattle (field ); pig(lab)



Part 3. Response and measures to
FMDVs evolutionary or variation



1. Surveillance

® Clinical surveillance

® Virological surveillance

a) confirm clinically suspected cases;

b) follow up positive serological results;

c) characterise isolates for epidemiological studies and vaccine matching;

d) monitor risk for the presence and transmission of FMDV

® Serological surveillance:
Serological surveillance may be used to:

a) estimate the prevalence or substantiate freedom from FMDV infection or transmission;

b) monitor population vaccinatioon.



Surveillance system and framework in China
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* 450 animal epidemic surveillance stations were established across the country
* surveillance network covers more than 2800 counties in China

e Early detection and warning to FMD outbreaks and viruses variation



2. Compulsory vaccination

» vaccination against FMD type O
and/or A for all cattle, sheep,

camels and deer

» vaccinated with type O FMD for
all pigs, and type A FMD based on

the risk evaluation results

» Pushing the policy of “vaccinate

first, pay later"
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Vaccine matching

Field isolate Animal Vaccine strain Vaccine strain
O/BY/2010 Re-O
2021-008 pig N M
2021-A011 cattle M M
2021-A052 pig M M
2021-021 pig N nd
2020-A136 cattle M M
2022-031 pig N N
2023007-013 pig M M
2023039-28 pig N M(re-O/17002)
2023015 cattle M No data
2023025 cattle M No data




Vaccine matching and animal challenge test

Name of

(vaccine strain)

Vacci . Name of Challenge strain Result
accine strain
Re-O 10/10
(vaccine strain) O/Mya-98 protective
0/2021008
Re-O/17002 (©/ ) 9/(10-1)
(alternative vaccine strain) protective
P
O/CATHAY
Re-O 021-A052 10/10
(SID50>6.0)




3. Alert of the threatened strains
— A-lran-05
— A/India (A/G-VII)
— 0O-PanAsia-2
— Asial Sindh-08
— SAT2




4. International exchange and cooperation

e " Information and

Laboratory Network

technology exchange
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