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Background

 Nonstructural protein，Nsp

 ORF1a and ORF1b 

 Replicase protein

 Cut into 13  Nsp

 Structural protein，SP

 ORF2a-5 coding Gp

 ORF6 coding M

 ORF7 coding N
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Clinical outbreak of PRRS caused by highly 
pathogenic PRRSV in China during 2006-

2007

Background

College of Veterinary Medicine, China Agriculture University

 Body temperature reach 
40-42C

 Both can reach100%

 Almost spread the whole 
country

 Affected over2,000,000/ 
400,000 fatal cases

 2006, outbreak of atypical PRRS（Tian et al., 2007)

HP-

PRRSV

High fever

42C
High mobidity

High mortality

Economic

loss

Acute

Widespread

Why its pathogenicity 

has increased?

？

Background
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HP-PRRSV

30-aa deletion

Background

LP-PRRSV

without deletion

Phylogenetic analysis of Chinese 

PRRSV strains base on whole genomic 

sequences
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Genomic characteristic of highly 

virulent PRRSV in China ——unique 

deletion in Nsp2

Background
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Question:

Whether the 30–aa deletion in Nsp2 is 

related to the virulence and 

pathogenicity of HP-PRRSV?
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 Design

JXwn06

ÅHighly pathogenicity

ÅMortality 100%
ÅNsp2 30-aa deletion

HB-1/3.9

ÅLow pathogenicity

ÅMortality 0%
ÅNsp2 no deletion

Identity of whole genome is 97.4%

Relation of Nsp2 30-aa deletion with virulence

HB-1/3.9ða low-virulence strain, adapted in 

MARC-145 cells from HB-1(sh)/2002 isolated 

in 2002. (GenBank no. EU360130 ) 

 Use revers genetic system to exchange the 

deletion region
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Strategy for the construction of cDNA clones
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Rescue virus from cDNA clones

 Wide-type rescued virus

 RvJXwn from pWSK-JXwn

 RvHB-1/3.9 from pWSK-HB-1/3.9

 Recombined virus

 RvJXwn-HB1nsp2 from pWSK-JXwn-HB1nsp2

 RvHB1-ND30 from pWSK-HB1-ND30
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Identification of the rescued viruses

 IFA

 Detection of genetic markers

 Detection of Nsp2 fragment by RT-PCR

 In vitro stability 
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Identification of the rescued viruses

IFA

Genetic 

markers
Nsp2

fragment 



2010/8/2

3

College of Veterinary Medicine, China Agriculture University

In vitro propagation stability of rescued viruses
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Passage to F12

Detect virus titer of each third passage

Grow stably on MARC-145 cells
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Pathogenicityanalyses of the rescued viruses

 Seven groups of SPF piglets were intranasally 

inoculated with 2ml of 105 TCID50 virus, respectively

 JXwn06

 RvJXwn

 RvJXwn-HB1nsp2

 HB-1/3.9

 RvHB-1/3.9 

 RvHB1-ND30

 Control
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RvJXwn, RvJXwn-HB1nsp2, JXwn06

 Depression and anorexia 

 Lethargy and rubefaction

 Respiratory distress and shivering 

RvHB-1/3.9, RvHB1-ND30, HB-1/3.9 

 No obvious clinical presentations

 Occasional depression and anorexia when the body 

temperature rose.

Clinical signs
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Body Tm of pigs infected with rescued virus

 Tm rise at 1DPI（all inoculated groups) 

 Tm reached 40.0 ° C on 4 DPI (JXwn06, RvJXwn, and 
RvJXwn-HB1nsp2)

 Peak Tm could reach 41.4° C
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Survival curve of inoculated groups
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JXwn06                             5-10DPI          5/5

RvJXwn                             7-14DPI          5/5

RvJXwn-HB1nsp2           10-17DPI          5/5

The rest groups                all survival
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 RvJXwn-HB1nsp2 was lethal to piglets though the 

survival time of the infected animals was prolonged

 RvHB1-ND30 retained its low-virulence like RvHB-

1/3.9 and the parent virus

Pathogenicity of recombined viruses
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Question 2:

Which part of genome is related to the 

virulence and pathogenicity of

HP-PRRSV?

College of Veterinary Medicine, China Agriculture University

 Design

 Construct 6 chimeric cDNA clone

 pWSK-JH1a

 pWSK-HJ1a

 pWSK-JH1b

 pWSK-HJ1b

JXwn06

ÅHighly pathogenicity

Å5‘UTR+ORF1a

ÅORF1b

ÅSP

HB-1/3.9

ÅLow pathogenicity

Å5‘UTR+ORF1a

ÅORF1b

ÅSP

Find the region related with virulence

 pWSK-JHSP

 pWSK-HJSP
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 Body Tm

RvJH1a<RvJXwn 

RvHJ1a<RvHB-1/3.9 

RvJH1b reach 40 ᴈ

6d later than RvJXwn

RvHJ1b>RvHB1-1/3.9

( to 41.3ᴈ)

RvJHSP<RvJXwn 

RvHJSP<RvHB-1/3.9 

Body Tm of pigs infected with chimeric virus
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Mortality of chimeric viruses infection

 Mortality

RvJH1a: 1/5, 21DPI

RvHJ1a: 0/5

RvJH1b: 3/5, 10-13DPI

RvHJ1b: 2/5, 17-18DPI

RvJHSP: 4/5, 16-20DPI

RvHJSP: 0/5
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 Our findings indicate that the 30 amino acids deletion 

in Nsp2-coding region of highly pathogenic  PRRSV is 

not related to its high virulence

 The Nsp2 deletion can be used to distinguish the 

Chinese highly pathogenic virus from other North 

America strains as a marker, not be utilized as a 

definition of highly pathogenic strain of PRRSV

 The ORF1b of highly pathogenic PRRSV correlated 

with its increased pathogenicity 

Conclusion
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Journal of Virology
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