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Complete Genome Sequence of Porcine Reproductive and Respiratory
Syndrome Virus Strain QY2010 Reveals a Novel Subgroup Emerging

in China
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QY2010 is a highly pathogenic North American-type porcine reproductive and respiratory syndrome virus (PRRSV). The com-
plete genome sequence shows that QY2010 shares low sequence identity (60 to 88.7%) to all known PRRSV isolates. Phylogenetic
analyses further reveal that QY2010 constitutes a novel subgroup within the North American genotype of PRRSV.

Porcine reproductive and respiratory syndrome (PRRS) is the
cause of an economically important swine disease that has
been devastating the swine industry since the late 1980s (4, 8, 13).
The etiologic agent, PRRS virus (PRRSV), is a positive-strand
RNA virus belonging to the family Arteriviridae (2). PRRSVs are
genetically and antigenically highly heterogeneous and are divided
into European and American genotypes (10, 12). Remarkable se-
quence differences have been found among isolates of the same
genotype, particularly in the Nsp2 and open reading frame 5
(ORF5) genes (3, 9). PRRSV was first reported in 1996 in China.
Most Chinese isolates belong to the American genotype and can be
further classified into four subgroups based on the whole genome
(1, 5). Under the immune pressure caused by the current control
strategy, in which attenuated vaccines are widely used, PRRSV's
are geared for rapid variation through mutation or recombination
(6, 7, 11, 14), resulting in new isolates with different levels of
pathogenicity and virulence.

Here, we report a PRRSV strain, QY2010, isolated from lung
samples of a piglet with respiratory symptoms and PRRSV posi-
tive by reverse transcription (RT)-PCR, in South China in 2010.
Experimental animal infection revealed that all piglets infected
with QY2010 developed typical clinical signs of PRRS, including
labored breathing, lameness, emaciation, and depression, and 3 of
10 piglets had died at the end of the experiment, confirming that
QY2010 was a highly pathogenic PRRSV.

Fourteen pairs of oligonucleotide primers to amplify the dif-
ferent regions of the QY2010 genome were designed based on the
sequences of PRRSV strains VR-2332 and JXA1. The PCR prod-
ucts were purified, cloned into the pMD18-T vector (TaKaRa,
Japan), and sequenced with an automated genome sequencer (Ge-
netic Analyzer 3730XL; Applied Biosystems). The terminal se-
quences were acquired by using a kit for rapid amplification of
c¢DNA ends (RACE) (Clontech, Japan). Sequence alignment was
performed using Clustal X 2.1 (16). A phylogenetic tree was con-
structed using MEGA 4 (15).

The complete genome of the QY2010 strain is 15,514 nucleo-
tides in length, excluding the poly(A) tail. It genome organization
is similar to those of other reported PRRSV genomes. Interest-
ingly, a continuous insertion of 108 nucleotides was found in the
Nsp2 gene (at positions 3771 to 3878), and the insertion shows no
homology with any known proteins. Its origin needs to be identi-
fied. The genome of QY2010 exhibited 86.3% to 88.7% nucleotide
identity to all North American strains of PRRSV and only 60.0%
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nucleotide identity with the European prototype Lelystad virus
(LV). Further phylogenetic analyses based on the genome indi-
cated that QY2010 constitutes a new subgroup, an addition to the
previous 4 to 5 subgroups within the North American subtypes.
These findings reveal the emergence of a new subgroup of Amer-
ican subtypes in China, and the question of how QY2010 acquired
such a large mutation within its genome needs to be investigated
in the future. The genome data for QY2010 will facilitate future
investigations of the evolutionary characteristics and molecular
pathogenesis of PRRSV.

Nucleotide sequence accession number. The genome se-
quence of PRRSV strain QY2010 has been deposited in GenBank
under accession number JQ743666.
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