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Complete Genome Sequence of Two Novel Chinese Virulent Porcine
Reproductive and Respiratory Syndrome Virus Variants
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A highly pathogenic strain of porcine reproductive and respiratory syndrome virus (PRRSV), characterized by a discontinuous
30-amino-acid deletion in its Nsp2-coding region, has been emerging in China since 2006. Here, we report the complete genomic
sequence of two novel Chinese virulent PRRSV variants with additional NSP2-gene deletions, which will help us understand the
molecular and evolutionary characteristics of PRRSV in Asia.

Porcine reproductive and respiratory syndrome (PRRS) is one  from HP-PRRSV within the past 5 years, fewer outbreaks of HP-
of the most prevalent diseases in swine that causes great eco- PPRSV have been reported. However, field isolates which evaded
nomic losses to the swine industry worldwide. Merely within the
United States, the annual losses to PRRS are around $560 million
(3). The recent pandemics in China of highly pathogenic PRRS
virus (HP-PRRSV) have resulted in the deaths of millions of pigs o
and the loss of billions of Yuan (Chinese currency). This PRRSV Aadress CorrESpor_]dence toKegong T_‘an’ t_'ankg@%s'net'
variant is characterized by a discontinuous 30-amino-acid dele- 2Z.and XL contributed equally to this article,

tion (amino acids 481 and 533 to 561) in its Nsp2-coding region
(4). With the wide use of modified live attenuated vaccine derived

Received 15 March 2012 Accepted 16 March 2012

Copyright © 2012, American Society for Microbiology. All Rights Reserved.
doi:10.1128/JV1.00663-12

2, 760 2,780 2,800

| |
JXA1 ggltt BooMEoEEEE totHoctoglt EEEEtEEETT 2500
NVDC-GD22011 JIGEEEEEEGTE BETE- - - - - - ---------- ----cccoe oeeeee--- 2763
NVDC-JS2-2011 GGTT BGGHACEEAE TcTHccEceT BEEBETEAATT 2300

Consensus CGACAATGTC CCTAACGGTT CGGAAGAAAC TGTCGGNGGT CCCCTCAATT

1 [T DAY (TS T
searcece. (GAGAASGTC CCTRACGGTT CGOAAGAAAC TGTCGG#GGT CCCCTEAATT

| |
A1 TEEcEEEEE EtEE.E.EEs @t AEEEEtE tolotcEoEE EotEEttotg 2850
NvDC-GD2-2011 T EECANAEE ATEScccEEc ATCAENAEETA TcHcTGEGTE BcTAETTGTG 2813
Nnoe-Js22011 THHEHCEEEEE BPl- - - - - - ---------- - --------- oo 2814

Consensus TTCCGACACC ATCCGNGCCG ATGACACCTA TGAGTGAGNC CGTACTTGTG

100%

Canssciakin [0 A OO s AT

0%
2.0bits

TTCCGACACC ATCCGchce ATGACACCTA TGAGTGAGC CGTACTTGTG

2 860 2 880 2.900

JXA1 gogtBo gl 2900
NVDC-GD2-2011 GlG GG 2863
NVDC-JS2-2011 = c-ccceccen cceccceacan- GGGTEGGHE 2843

Consensus CCCGCGTCGC GACGTGTNCC CAAGCTGATG ACACCTTTGA GTGGGTCGGC

100%

Consenaton, [N MANCAM=MN [0

seavenceroso (006061066 GACGTCT<0C CAAGCTGATG ACACCTTTGA GTGQGTCGGC

FIG 1 Strains NVDC-GD2-2011 and NVDC-JS2-2011 PRRSV show additional deletions, of 36 and 57 nt, respectively, in the Nsp2 region.
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the vaccination emerged within the immunized pig population.
Here, we report two complete genomic sequences of novel viru-
lent Chinese HP-PRRSV, characterized by the additional NSP2
gene deletion, which were isolated from vaccinated pigs.

PRRSV is an enveloped, single-stranded positive-sense RNA
virus that belongs to the Arteriviridae family. The 15-kb genome
consists of two large open reading frames (ORFs), ORFlaand -1b,
that comprise 75% of the viral genome. After being processed
from ORF1a protein, Nsp-2 plays an important role in viral rep-
lication and pathogenesis (2). The hallmark of the Nsp-2 gene is
the flexibility of natural deletions/insertions in field isolates. Two
Chinese PRRSVs have been isolated from pigs naturally infected
with PRRSV in 2011. Their genomes were generated with PCR
using 18 pairs of primers amplifying 18 overlapped fragments of
PRRSV (5). The PCR products were purified and cloned into
PGEM-T Easy vector (Promega) and sequenced with an auto-
mated sequencer (Genetic Analyzer 3730XL; Applied Biosys-
tems). The complete genomic sequences of NVDC-GD2-2011
and NVDC-JS2-2011 are 15,311 and 15,290 nucleotides (nt) long,
with a 5" untranslated region (UTR) of 189 nt, followed by a poly-
protein precursor coding sequence and a 3" UTR of 177 nt. The
comparison of NVDC-GD2-2011 (strain A) and NVDC-JS2-
2011(strain B) with JXA1 by whole-genome BLAST techniques
shows that there are further deletions of 36 and 57 nt, respectively,
in the Nsp2 region (see Fig. 1). The genomic similarities between
the two novel variants described above and JXA1 are 98.9% (strain
A) and 97.1% (strain B).

Artificially rescued PRRSV with a single 1,209-nt deletion in
the Nsp-2 gene has so far been reported with the advent of reverse
genetics (1). However, these recombinant viruses are not stable in
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vivo. The complete genomic sequences described here, of two
PRRSV variants isolated from naturally infected pigs, are the first
containing additional 36-nt and 57-nt Nsp-2 region deletions,
which will contribute to further studies focusing on the molecular
evolution of emerging PRRSV strains.

Nucleotide sequence accession numbers. The complete ge-
nome sequences of strains NVDC-GD2-2011 and NVDC-JS2-2011
are available in GenBank under accession numbers JQ715697 and
JQ715698.
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