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What lessons can be learnt from the 
genetic analysis of Chinese PRRSV 

strains 

Porcine Reproductive and Respiratory Syndrome 
(PRRS)

ÅImportant infectious disease

ÅReproductive failure, respiratory 
distress

ÅEconomic losses 

Å Family Arteriviridae

ï enveloped, ss (+) RNA

ï genome contains 9 ORFs

ï 13non-structural proteins (Nsps): Nsp1a, Nsp1b, 
and Nsp2ς12. 

ï 7structural proteins: GP2, E, GP3, GP4, GP5, 
M,and N. 

PRRSV

Å Two genotypes

ï the North American type (NA-type)

ï the European type (EU-type) 

In China:  NA-type; First reported in 1996; Spread widely

The PRRSVs isolated before 2006 in China

An T, et al., Vet Microl 2007.

V All the isolates belonged to the North 

American type

V Two subgroupswith great diversity were classified

VThe amino acid sequence identity within each group:           

92.0%-100% for Subgroup1 

95.5%-100% for Subgroup2

The two subgroups shared an identity of 85.0-89.5% 

Molecular characterization of GP5

13

R13ŸQ13

Molecular characterization of GP5

151

R151ŸG151
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Residues associated with virulence

. Subgroup 1 isolates were identical to VR-2332, the parental strain.(R13, R151)

. Subgroup 2 isolates were accordant with the MLV RespPRRS/Repro vaccine 

strain. (Q13, G151)

. The virulence of Subgroup 1 seems to be stronger than that of subgroup 2.

.Residues 13 and 151 of GP5 were believed to be associated with virulence of 

PRRSV. 

. R13 and R151 were altered to Q13 and G151, respectively, when VR-2332

was attenuated to the MLV RespPRRS/Repro vaccine strain. 

VR-2332                MLV RespPRRS/Repro

R13        Ÿ     Q13 

R151      Ÿ     G151

Subgroup 1            Subgroup 2 Subgroup 1 isolates were found to be high variable 

in PNE and contained a mutation at 39 (L39 Ÿ I39). 

This might allow Subgroup 1 to escape the 

neutralization by the antibody against the PNE.

Primary Neutralizing Epitope (PNE) 

decoy epitope

PNE (aa 37ï45)

Subgroup1

Subgroup2

39 (L Ÿ I).

PNE (aa 37ï45)

Potential glycosylation sites of GP5 

Subgroup2 VLANASNDSSSHLQL IY NLTLCELNGTD

33                    44            51

3 glycosylation sites 

(All the Subgroup 2 isolates)

4 glycosylation sites 

(Almost all the Subgroup1 isolates)

VLANASNDNSSHIQL IY NLTLCELNGTD

VLANASNDSSSHIQL IY NLTLCELNGTD

33                    44            51

33,35          44            51

VLANASNNSSSHIQL IY NLTLCELNGTDSubgroup1
33,34             44            51

Relationship with vaccine strains

.MLV RespPRRS/Repro vaccine was located in 
Subgroup 2. 

.CH-1a, did not belong to either of the two subgroups. 

But this isolate was more similar to subgroup1

. No vaccine strain was located in subgroup1

.Subgroup 1 has the putative ability of 

escape from the immunological net 
which made by the two vaccines

PRRSV vaccines used in China before 2006
Å Attenuated Vaccine :

MLV RespPRRS/Repro(Boehringer Ingelheim Vetmedica, Inc.)

Å Killed Vaccine: CH-1a(HVRI, China)

MLV RespPRRS/Repro

Subgroup 2

Subgroup 1

CH-1a

Geographical location

1. Subgroup 1 was mainly restricted to regions in southeast China.

2. This suggests there are more virulent isolates in this area. 

In early 2006,a highly pathogenic PRRS (HP-
PRRS)appeared in pigs in southeast China

Amost all 

provinces

Hunan

Anhui

Jiangxi

Highly pathogenic PRRS(HP-PRRS)

dominating in China
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Deletions in NSP2

482aa 533-561aa

All the HP-PRRSV isolates contained a discontinuous deletion of 1

and 29 amino acids in NSP2 protein at positions 482 and 533ï561

HP-PRRSV strains

1 29

All the HP-PRRSV isolates were located in

Subgroup 1.

Phylogenetic analysisbased on GP5
Subgroup 2

Subgroup 1

Sequence comparison and analysis of GP5 

Subgroup 2

Subgroup 1PNE

13

Sequence comparison and analysis of GP5 

151

Subgroup 1

Subgroup 2

VLANASNDNSSHIQL IY NLTLCELNGTD

VLANASNDSSSHIQL IY NLTLCELNGTD

33                    44            51

33,35           44            51

VLANASNNSSSHIQL IY NLTLCELNGTD

Subgroup1

33,34             44            51

Subgroup2 VLANASNDSSSHLQL IY NLTLCELNGTD

33                    44            51

VLANASNNNSSHIQL IY NLTLCELNGTD

33,34,35     44            51HP-PRRSV

3 glycosylation sites 

3- 4 glycosylation sites 

5 glycosylation sites

Potential glycosylation sites of GP5 

VLANASNNNSSHIQLIY NLTLCELNGTD HP-PRRSV

VLANASNDSSSHLQLIY NLTLCELNGTD

N-glycosylated      

site(s)

33                    44            51

34, 35         44            51

33,33/34,34/35,35 44            51

glycan-shielding mechanism

VLANASNNNSSHIQLIY NLTLCELNGTD

PNE

Subgroup1

Subgroup2

Potential glycosylation sites of GP5 


