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PCR and qPCR for detection of Porcine Circovirus type 2 (PCV2)
in captive collared (Pecari tajacu) and white-lipped (7ayassu pecari)
peccaries from Southern Brazil
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Abstract

Porcine circovirus type 2 (PCV2) is an emergent virus found in commercial pig farms and may
cause clinical or subclinical infection. The collared peccary (Pecari tajacu) and white-lipped peccary
(Tayassu pecari) may also be infected by PCV2. Accordingly, the aim of this study was to identify
PCV2 in whole blood samples of captive peccaries (16 collared and 6 white-lipped) by conventional and
quantitative PCR (qPCR). Although the housekeeping gene (c-myc) DNA was successfully amplified,
all 22 peccaries tested were negative for PCV2 by both molecular methods. In conclusion, although
PCV2 may be endemic in free ranging wild pigs of Central and Northern Brazil, lack of serological and
molecular PCV2 evidence (in whole blood) of both captive and free-range wild pigs may indicate low
risk of disease in Southern Brazil.
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Resumo

O circovirus suino tipo 2 (PCV2) é um virus emergente encontrado em granjas comerciais de suinos
que pode causar infeccdo clinica ou subclinica. Os catetos (Pecari tajacu) e as queixadas (Tayassu
pecari) também podem se infectar com PCV2. Deste modo, o objetivo deste estudo foi identificar
o PCV2 em amostras de sangue total de pecaris de cativeiro (16 catetos e seis queixadas) por PCR
convencional e quantitativo (QPCR). Embora o gene constitutivo (c-myc) tenha sido amplificado com
sucesso, todas as 22 amostras de pecaris avaliadas foram negativas para PCV2 em ambos os métodos
moleculares. Em conclusdo, embora o PCV2 seja endémico em suinos selvagens de vida livre do
Centro e Norte do Brasil, a auséncia de evidéncia soroldgica e molecular de PCV2 (em sangue total)
de ambos pecaris de cativeiro e de vida livre no Sul do Brasil podem indicar baixo risco de doenga no

Sul do Brasil.
Palavras-chave: Pecaris. Pecari. PCV2.

Collared peccary (Pecari tajacu) and white-
lipped peccary (Tayassu pecari) are largely
distributed in (REDFORD;
EISENBERG, 1992) belonging to the same
order as commercial pigs, but in distinct families
(CASTRO et al., 2014). Monitoring peccary health
status, mainly for infectious diseases, may be
crucial since the Brazilian Institute of Environment
and Renewable Natural Resources (IBAMA, 2008)
has been regulating commercial farms for meat
production and conservation.

South America

Porcine circovirus (PCV) is a small single-
stranded DNA, non-enveloped and circular
virus found in pigs (ALLAN; ELLIS, 2000),
and considered very resistant to inactivation
(MARTIN et al., 2008). Two types of virus, a
nonpathogenic (type 1- PCV1) and a pathogenic
(type 2 - PCV2) have been described (GERBER
et al., 2012; CASTRO et al., 2014). PCV2 is a
systemic virus with different cellular tropism
and may infect respiratory, urinary, reproductive,
and digestive systems (ALLAN; ELLIS, 2000;
SANCHEZ et al., 2004). Previous studies with
commercial pigs have evidenced that PCV2 single
infection may not cause clinical manifestations
and thus, high prevalence rates may be usually
due to subclinical infections (PATTERSON et
al., 2015). However, the high mortality rate and
consequently economic impact on swine industry
may highlight the importance of such potential

emergent disease (SLIZ et al., 2015).

Previous studies have shown several domestic
swine infectious agents in peccaries (CASTRO
et al., 2014), demonstrating that peccaries may
play a role as reservoirs for domestic pig diseases.
Accordingly, the aim of this study was to identify the
PCV2 in whole blood samples by conventional and
quantitative PCR (qPCR) of previously surveyed
approved under IBAMA and ethical committee for
other pathogens (VIEIRA et al., 2011) of adults
captive peccaries from Curitiba Zoo in Parana State,
Brazil (16 collared and 6 white-lipped).

EDTA-blood samples previously surveyed for
hemotropic mycoplasmas (VIEIRA et al., 2011)
were used in this study. DNA was extracted using
an available commercial kit (Tlustra™ GFX™
Genomic Blood DNA Purification Kit, GE
Healthcare, Buckinghamshire, UK), according to the
manufacturers’ instructions. Real Time PCR reaction
was performed with a commercial gPCR Master
Mix (GoTaq, Promega, Madison, WI, USA) with
standard cycling parameters and melting curve for a
commercial PCR system (7300 Real Time, Applied
Biosystems, Waltham, MA, USA) using primers
5’-GATGATCTACTGAGACTGTGTGA-3’(sense)
and 5’-AGAGCTTCTACAGCTGGGACA-3’(anti-
sense) todetect PCV (PCV1and PCV2)aspreviously
described (LADEKJAER-MIKKELSEN et al.,
2002). A conventional PCR reaction was performed
for peccary samples with an odd melting curve
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applying primers for PCV1 and PCV2 as previously
described (LAROCHELLE et al., 2000). Cycling
conditions were performed as following: 5 min at
94°C; 40 cycles with 1 cycle consisting of 1 min
at 94°C, 1 min at 60°C, and 1 min at 72°C; final
extension step of 5 min at 72°C.

All 22 peccary samples evaluated were
negative for PCV2 by both molecular assays with
housekeeping gene DNA (c-myc) successfully
amplified and negative and positive controls were
also included. A standard curve constructed with
plasmid (pGEM Promega) was also included with
four dilutions points from 2.96x10° to 2.96x10>
Although peccaries may be potential reservoirs
of infectious diseases, captive animals from the
present study were also previously negative for

Mycoplasma suis by PCR (VIEIRA et al., 2011).

Despite the emergent importance of PCV2
in domestic pigs, PCV2 has been only recently
detected in wild pigs from Northern and Central
Brazil (CASTRO et al., 2014). The present study
may have failed in detect PCV2 in EDTA-blood
samples while previous study has used lung and
spleen tissues, emphasizing that samples with the
highest chance of containing PCV2 DNA may relay
on the viral tropism and time of infection. However,
another study in Southern Brazil has found no anti-
PCV2 antibodies in 49 free-ranging white-collared
peccaries (GERBER et al., 2012). Since PCV2 is
a systemic virus, bloodstream detection would be
limited to early acute infection (REAL et al., 2010;
GERBER et al., 2012). Further studies should be
performed to fully establish whether tissue samples
may have higher sensitivity than whole blood
for molecular detection of PCV2, and how long
antibody levels against PCV2 may be detected in
serum of peccaries following infection.

Researches in commercial pigs with intranasally
inoculated of PCV and later euthanized, showed 6/8
(75.0%) different tissues samples testing positive by
qPCR, even with no onset clinical signs (NUNEZ-
HERNANDEZ et al, 2015). And the whole blood

of 14 free ranging feral pigs from wildlife areas of
Central Brazil have shown that genetic diversity
of PCV2 may impair fully establishment of virus
infection and maintenance (FRANZO et al., 2015).

Although different wild pig samples from
different Brazilian regions have been evaluated in
previous studies (REAL et al., 2010; GERBER et
al., 2012; CASTRO et al., 2014). The present study
has investigated a captive population from Parana
State, Southern Brazil while free-ranging peccaries
have been evaluated in Central and Northern
Brazil, suggesting viral tropism for lymphoid
tissues and high viral titers (NAUWYNCK et al.,
2012).

In conclusion, although PCV2 may be endemic
in free-ranging wild pigs of Central and Northern
Brazil, lack of serological and molecular PCV2
evidence in both captive and free-range wild
pigs may indicate low risk of disease in Southern
Brazil. Moreover, since porcine circovirus has been
considered an emergent infectious agent of modern
commercial farm systems, further studies should
report the epidemiology and wildlife role in viral
transmission and wildlife cycle.
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