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We report here the genome sequence of a recombinant porcine circovirus type 2 strain SD-3, isolated from a commercial swine
farm with an outbreak of postweaning multisystemic wasting syndrome (PMWS) in pigs in Shandong Province of China. The
complete circular genome of this isolate is 1,767 nucleotides in length. This recombinant isolate has the ORF1 regions from
PCV2a viruses and ORF2 regions from PCV2b. The findings will help us to understand the molecular evolution of porcine circo-
virus type 2 and the relationship between porcine circovirus type 2 and disease.

Porcine circovirus (PCV) is the smallest animal virus known
which can be divided into two groups: nonpathogenic vi-

ruses, which make up the PCV1 group, and the PCV2 group,
whose members are recognized as the causative agents of
postweaning multisystemic wasting syndrome (PMWS) (6).
PCV2 belongs to the family Circoviridae and to the genus Circo-
virus, which has two major open reading frames (ORF1 and
ORF2). ORF1 is found to encode the two replication-associ-
ated proteins (Rep and Rep=) (2), while ORF2 encodes a major
structural capsid protein (Cap) (3).

Studies of PCV2 genomic sequences show that the viruses can
be further divided into distinct subtypes also known as genotypes
(1). PCV2 genotype definition and nomenclature has been pro-
posed (4), with three genotypes identified to date (5), including
types a (PCV2a) and b (PCV2b), which are the two main phylo-
genetic groups, and a third genotype, type c (PCV2c), which has
been found only in Denmark.

We isolated a recombinant porcine circovirus type 2 strain,
SD-3, from a commercial swine farm with an outbreak of PMWS
in Shandong Province of China. Subsequently, nucleotide se-
quences were amplified by PCR. The PCR product was purified
with a QIAquick gel extraction kit (QIAquick) and cloned using
the pMD18-T vector (TaKaRa) according to the manufacturer’s
instructions. Three positive clones for each fragment were se-
quenced by Sangon Biotech (Shanghai) Co., Ltd., using M13 uni-
versal forward and reverse sequencing primers. Genomic analysis
was conducted using DNASTAR software (DNASTAR Inc.).

The complete circular genome of this isolate is 1,767 nucleo-
tides in length. The ORF2 nucleotide sequences of this isolate
occupy 702 bp. At positions of the ORF2 gene corresponding to
amino acids 88 to 89 are PR, which is characteristic of group 1
PCV2.

Comparison of the variable ORF1- and ORF2-encoded amino
acids in PCV2 strain SD-3 with those of PCV2a, PCV2b, and
PCV2c viruses showed that PCV2 strain SD-3 shared the same
variable sites as PCV2a in ORF1 and PCV2b in ORF2. Therefore,
we conclude that PCV2 strain SD-3 was derived from a recombi-
nation event.

Analysis of ORF1-encoded amino acid sequences showed that
three potential glycosylation positions, at amino acids 24 to 26

(NPS), 256 to 258 (NQT), and 286 to 288 (NAT), have no signif-
icant differences. Among ORF2-encoded protein sequences, the
variation was due mainly to the variability of four major regions
observed at amino acid positions 51 to 68, 86 to 91,121 to 134, and
185 to 191. The potential glycosylation position of the Cap pro-
tein, 143 to 145 (NYS), has no variation.

These findings will help us to understand the molecular evolu-
tion of porcine circovirus type 2 and the relationship between
porcine circovirus type 2 and disease.

Nucleotide sequence accession number. The GenBank acces-
sion number for the genome sequence of PCV2 strain SD-3 is
EU366323.
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