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ABSTRACT
To investigate, whether mosquitoes could be potential vectors that maintain or
transmit PCV2, 59 mosquito samples were collected from suspicious PCV2-infected
pig farms in Hubei and Anhui province, China. Total DNA from these mosquitoes
was extracted and then tested for presence of PCV2 nucleic acid by PCR. Four
(6.78%) samples showed the positive result. Subsequently, the positive PCR
product was cloned into pEASY-T1 vector and sequenced. Sequence analysis
displayed that homology between the PCR products and PCV2 strains were more
than 94%. These results demonstrate that PCV2 nucleic acid exists in these
mosquitoes, which suggests that mosquitoes could serve as mechanical transmission
vectors of PCV2.
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INTRODUCTION

MATERIALS AND METHODS

Porcine circovirus (PCV) is a non-enveloped, circular
single-stranded DNA virus that belongs to the genus
circovirus in the family of circoviridae. This virus is
usually divided into two groups: porcine circoviruses type
1 (PCV1) and porcine circoviruses type 2 (PCV2) (Allan
et al., 1998). PCV2 are associated with many diseases,
such as postweaning multisystemic wasting syndrome and
porcine dermatitis nephropathy syndrome, which are also
related to porcine respiratory disease complex and many
other diseases (Chae, 2005). In recent years, the presence
of PCV2 nucleotide in domestic pigs, mice, rats (Lorincz
et al., 2010) and wild boars (Schulze et al., 2003) has
been reported. However, the presence of PCV2 in cattle,
horse, sheep and humans is still controversial (Allan et al.,
2000; Ellis et al., 2001).
Mosquitoes, as one of the most well known vectors of
pathogens, have great impact on public health. They can
carry pathogen and transmit diseases including protozoan
diseases i.e., malaria, filarial diseases, e.g., dog heartworm
and viral diseases such as dengue, Japanese encephalitis
and yellow fever (Hemingway et al., 2006). So far, there
hasn’t been any information whether mosquitoes can
maintain or transmit PCV2. Thus, the purpose of our
research is to investigate the presence of PCV2 in
mosquitoes, and its roles in transmission of PCV2.

Mosquito (n=59) samples were collected from
suspicious PCV2-infected pigs in 9 farms in Hubei and
Anhui province in China, and all of them were identified
as mosquitoes-Culex. Total DNA of these mosquitoes
were extracted and then detected for PCV2 nucleic acid
by PCR. The nucleotide sequences for the sense primer
(5’-CACGGATATTGTAGTCCTGGT-3’) and anti-sense
primer (5’-GACAGTATATCCGAAGGTGCGG-3’) were
specific for conserved regions of the ORF2 gene. PCR
was performed under the following conditions:
denaturation for 5 minutes (min) at 95°C; 30 cycles of 1
min at 95°C, 30 s at 56°C, and 45 s at 72°C; the final step
for 10 min at 72°C. The amplified PCR products were
verified in 0.8% agarose gel.
RESULTS AND DISCUSSION
Among all the samples being tested, four (number 5,
13, 14, 15) out of 59 showed the positive bands (Fig. 1),
while no signal was detected in negative control (water as
sample). Subsequently, the positive PCR product was
cloned into pEASY-T1 vector and sequenced. The result
of sequence analysis showed that the matching rate was
more than 94% between the PCR products and PCV2
strains, indicating that PCV2 exist in these mosquitoes.
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Fig.1: Detection of PCR products for PCV2. Total DNA of these mosquitoes were extracted and then detected for PCV2 nucleic acid by PCR. The
amplified PCR products were verified in 0.8% agarose gel. M DL5, 000 DNA marker; 2~16: PCR products; 1: positive control; 17: negative control.

Beside domestic pigs, whether non-pig animals, such
as mice, rats, ringdoves, sparrows, mosquitoes and flies,
can act as natural reservoirs for PCV2 remains unclear. In
natural, the biological transmission of PCV2 arises only
among pigs, but not via other carriers such as insects or
other animals living in pig herd (Yang et al., 2007). Under
laboratory conditions, PCV2 could replicate in mice after
inoculation intraperitoneally, intranasally or per os and
the virus could transmit directly between mice (Cságola et
al., 2008). These findings displayed that mice might be a
kind of natural reservoir and could transmit PCV2. Our
results showed that PCV2 can be present in mosquitoesCulex, which deduced that mosquitoes could serve as
mechanical transmission vectors of PCV2. It has been
reported that mosquitoes-Aedes vexans can serve as
mechanical vectors of Porcine Reproductive and
Respiratory Syndrome Virus (PRRSV), but are not likely
to serve as biological vectors of PRRSV (Otake et al.,
2003) for PRRSV can not survive in this mosquitoes.
However, they could survive in mosquitoes-Culex
tritaeniorhychus (Shi et al., 2009). Mosquitoes still can
act as a potential vector that transmits PRRSV.
The findings of our research demonstrated that PCV2
could present in mosquitoes, and also indicated that
mosquitoes could serve as the potential vector during the
transmission of PCV2. However, whether mosquitoes
play an important role in the transmission of PCV2 is still
need further research.
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