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e LSDV specific Real-time PCR
e LSDV, GTPV, SPPV differential triplex Real-time PCR

* OlIE recommended methods: PCR, Real-time PCR, ...
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Quantitative real-time PCR
detection and analysis of a
lumpy skin disease outbreak in
Inner Mongolia Autonomous
Region, China

Lin Li", Chuanxiang Qi*?', Jinming Li*, Wenlong Nan*,
Ying Wang!, Xing Chang?, Tianying Chi!, Mingxia Gong®
Da Ha®, Jide De?, Lifeng Ma* and Xiaodong Wu'*

al Health and Epidemiol e, i

Lumpy skin disease (LSD) is a severe disease of bovine characterized by nodules
on the skin, mucous membranes, and profuse nasal discharge which causes
severe economic losses. In October 2020, an LSD outbreak case was found
in Inner Mongolia Autonomous Region, China. A total of 1,206 cattle were
sold from the same imported animal quarantine field to 36 farms after the
quarantine period finished, and over 30 farmers reported symptoms such as
skin scabs found in newly arrived cattle shortly after that. A large-scale LSD
outbreak investigation was launched after laboratory diagnosis confirmed LSD.
The clinical samples of 1,206 cattle from 36 farms, including 1,206 whole
blood, 1,206 oral and nose swabs, and 355 scabs, were collected for the
QRT-PCR test. The result showed that 51 whole blood samples (4.23%), 580
swab samples (48.09%), and 350 skin scabs (98.59%) were lumpy skin disease
virus (LSDV) positive, 33 of 36 farms were affected. This study aims to provide
a basis for LSD epidemiological traceability, movement control, and measures
for prevention and control

LSDV, quantitative real-time PCR (qPCR), China, outbreak, Inner Mongolia
Autonomous Region, 2020

Introduc

Lumpy skin disease (LSD) is a severe disease of bovine characterized by multifocal
cutaneous nodules which were caused by the lumpy skin disease virus (LSDV).
LSDV is classified into the genus Capripoxvirus of the family Poxviridae. As a large
double-stranded DNA virus, LSDV encodes 156 putative viral genes with a genome of
151kb (1). Unlike other Capripoxvirus which infect sheep and goats, LSDV is highly
host-specific and mainly infects cattle and buffalo under natural conditions. The severity
of clinical signs of LSD varies from subclinical to fatal depending on the virulence of the
strains and the host susceptibility.

LSD
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Li et al. BMC Veterinary Research  (2022) 18:426
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Genetic analysis of genome sequence

®

Tpdates

characteristics of two lumpy skin disease viruses

isolated from China

Lin Li'*, Zhenzhong Wang'?!, Chuanxiang Qi'?, Shan Liu', Mingxia Gong', Jinming Li', Xiaodong Wu'" and

Zhiliang Wang'*

Abstract

Background: Lumpy skin disease (LSD) is an acute or subacute infectious disease caused by lumpy skin disease
virus (LSDV) of genus Capripoxvirus. The outbreaks of LSD were confirmed in the Yili area of the Xinjiang autonomous
region in August 2019 and the Fujian province in June 2020. We detected LSDV in our daily monitoring work, then
isolated, identified and sequenced the virus, and analyzed the whole genome characteristics of the isolated strain.
Results: Whole genome sequencing revealed that the strains isolated were all LSDV and were named as LSDV
XJ201901 and LSDV FJ2019. The results showed that the identity based on whole genome sequences between LSDV
XJ201901 and LSDV FJ2019 was 100% and the identity based on whole genome sequences between the two isolated
strains and the global LSDV strains was 97.28%-99.99%, with the strain LSDV72/PrachuapKhiriKhan/Thailand/2021
(99.99%) having the highest sequence identity. Analysis of potential recombination events revealed that a total of

18 potential recombination events were identified in strains LSDV XJ201901 and LSDV FJ2019. The two strains are a
recombination of Neethling vaccine LW 1959 (GeneBank: AF409138.1) with KSGP 0240 (GeneBank: KX683219.1). It
was observed that Neethling vaccine LW 1959 (11/18) and KSGP 0240 (10/18) are involved in most of the potential

recombination events.

Conclusions: The virus isolate in this study was LSDV and was identified as a vaccine recombinant strain. The most
likely potential parent strains of the two strains in this study are Neethling vaccine LW 1959 and KSGP 0240. The strains
in this study are very similar to those isolated in East and Southeast Asia since 2019.

Keywords: China, Genome sequence, Genetic analysis, LSDV

Background

Lumpy skin disease (LSD) is an acute or subacute infec-
tious disease caused by lumpy skin disease virus (LSDV)
of genus Capripoxvirus in Poxviridae. Cattle are the nat-
ural host of LSDV, and all kinds of cattle are susceptible
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1, Qingdao 266032, Shandong,
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to LSDV [1]. LSDV infection can lead to weight loss, sig-
nificant reduction of milk production and even death in
cattle. The mortality rate of cattle infected with LSDV
was up to 10% and even 20%, causing serious economic
losses and affecting international trade [2]. Water buf-
falos (3], antelope [4] and giraffe can also be infected
with LSDV. LSD is a notifiable disease stipulated by the
World Organization for Animal Health (OIE, 2017) and
1 of the 15 class I infectious diseases stipulated by List of
imported animal quarantine diseases of the China. LSD
was first observed in 1929 in Zambia in East Africa [5],
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Fig. 4 Potential gene recombination events. All global LSDV strains were divided into 3 groups to analyse the gene recombination events involved
in LSDV isolates using RDP4 and Simplot. Possible reorganization events and locations are marked in the figure
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GLOBAL FRAMEWORK FOR THE
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Food and Agriculture World Organisation
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UUUUUUU ations Founded as OIE

Control Measures

* Emerging treatment for the infected farm:

Stamping out the affected cattle : clinical signs, LSDV positive.

Separate and quarantine other cattle.

Cleaning and disinfection.
Ak fl“‘.
Insecticide treatment. =W Al

FENY B AL 5R 17w FF L - China Animal Health and Epidemiology Center - 255 M R Fkim (LSD)
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Control Measures

* Emerging response for the affected county:

Live cattle movement is restricted for 30 days.

Separate and quarantine the introduced cattle.

Vaccination campaigns for unaffected herds.

Outbreak investigation, traceability forward/backward for last 30 days.

* Vector control.

g‘?//’ 30days /N\ /

FENY B AL 5R 17w FF L - China Animal Health and Epidemiology Center - 255 M R Fkim (LSD)



GF-TADs

GLOBAL FRAMEWORK FOR THE
PROGRESSIVE CONTROL OF

Control Measures

TRANSBOUNDARY ANIMAL DISEASES

Food and Agriculture World Organisation
Organization of the for Animal Health
United Nations Founded as OIE

* Emerging response for other counties:

* Enhance surveillance, especially for related counties and neighbor counties.
* Enhance quarantine inspection for animal movements.
* Awareness campaigns.

* Vaccination is required for animal movement at least 30 days before the date of

departure.

Y/ - A/

/

FENY B AL 5R 17w FF L - China Animal Health and Epidemiology Center - 255 M R Fkim (LSD)



GF-TADs

GLOBAL FRAMEWORK FOR THE
PROGRESSIVE CONTROL OF
TRANSBOUNDARY ANIMAL DISEASES

Food and Agriculture World Organisation
Organization of the for Animal Health
United Nations Founded oy OlE

Control Measures

HOES: BI5EF 151824003 s H Zybio A

IE Sk ® 1M 5 mim)
- : P F A L AR
2/R7x H \
kv g

Uniasmm)

: l:,m.uwnnw«moa-.umt R
' ' —— RS 45 2000
Goat Pox Vaccine, Live v U EEEEE Sreaal L
(ERS5MR) BFRBLEERAEE. [£&5#HE] o m-_g Goat Pox Vaccine, Live S EeMaKaRRAn
BHE~SAAERAN, REMBIIA. o i s ERTmsseei mase s
BEBERIRERAMIBASE. G Fad=} )] Bum” & Wi5EF070224003 / {ERE0432-62451620  FABE www \zyoh0 com
[(BESHRN] 2~8'CIR%, HRHR18
AB. 1 #)

LWEARZBEDHRBEARLQ A

N

FE Y A 5RITRFF0 - China Animal Health and Epidemiology Center - £ 2535 M Bk (LSD)



GF-TADs

GLOBAL FRAMEWORK FOR THE
PROGRESSIVE CONTROL OF
TRANSBOUNDARY ANIMAL DISEASES

F d dAJ World Organisation
izatio i th for Ammul Health
U t d N tio

® L) Goat Pox Vaccine Manufactur:
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Control Measures

National Surveillance Plan
2022

Provinces: 27

Samples: 9498
swabs: 4423
serum: 4434

Farms: 427
Data source: CAHEC

FENY B AL 5R 17w FF L - China Animal Health and Epidemiology Center - 255 M R Fkim (LSD)
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Control Measures

Post Vaccination Evaluation
2022

* 913 samples, 95 farms (vaccinated)

* |D Screen Capripox double antigen
Multi-species ELISA kit ( ID Vet,

Montpellier, France)

* Positive rate 28.4% (259/913 )

Data source: CAHEC

FENY B AL 5R 17w FF L - China Animal Health and Epidemiology Center - 255 M R Fkim (LSD)
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Thank You

lijinming@cahec.cn
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Ministry of Agriculture and Rural Affairs of the People's Republic of China

= African Swine Fever

= Bovine Spongiform Encephalopathy

= Newcastle Disease

World Organisation
for Animal Health
Founded as QIE

= African Swine Fever

= Newcastle Disease

= Peste des petits ruminants

\W/ Food and Agriculture
M Organization of the

United Nations

= Peste des petits ruminants
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