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Porcine circovirus 2 (PCV2) is associated with post-weaning multisystemic wasting syndrome (PMWS) and
PCV2-associated diseases (PCV-AD) which caused the main losses in swine production. The clinical
diagnosis of PCV2 was done by examining the necropsy and tissue lesions, and/or confirmed by immuno-
histochemistry or by in situ hybridization or polymerase chain reaction (PCR) methods. These methods have
limitations in the complexity of the time comsuming, skill requirements, and dependent on the laboratory
works. These restrictions were a barrier to expand the use of disease management in the field. The aim of this
study was to develop a DNA sensor, for simple and rapid detection of PCV2 virus in pigs, based on loop
mediated isothermal DNA amplification technique (LAMP) with the fluorescent detection (Bio-fluorescent).
The primers of ORF2 were designed and developed based on the nucleotide sequences of the PCV2 virus. The
DNA synthesis reaction was studied by using the specific primers. Specificity, sensitivity and reproducible
test were performed. The detection system was studied based on the fluorescence technique. Blood serum or
tissue samples of pigs were tested with the DNA sensor. There were some variation in the nucleotide
sequences of ORF2 of 24 PCV2 virus, including the strain that found in Thailand. There were nine hot spots,
similar variation, in nucleotide sequence of the peptide at the 62-110 131-165 193-227 249-263 278-296 301-
315 334-353 376-388 and 510-536. There was similarity of nucleotide sequence of ORF2 from 85.69 to
99.20%. However, there were 3.06 to 4.59% differences in the nucleotide sequences of ORF2. The designed
primer was covering the nucleotide sequence into six regions, including B3 B2 B1 and F3 F2 FI1. The
specificity test, by the Basic Local Alignment with Blastn software, showed that the binding of primer and the
target virus was done. The primer properties showed the thermodynamic property in accordance with the
terms of the LAMP reaction, the Tm was in the 59.30-60.95°C. The mixture of primers can increase the
amount of the DNA of the ORF2 on the LAMP reaction. The DNA product size was 180/226 nucleotide,
when incubated the reaction at 63°C for 40 minutes. The LAMP results were comparative with the results of
the PCR technique. The specificity of the LAMP reaction was performed by using the plasmid DNA
containing the ORF2 gene as a positive controll (+1), the PCV2 virus as a positive control2 (+2), and tested
with other pig viruses i.e. the PRRS virus strain EU and CHINA, porcine parvovirus (PPV), classical swine
fever virus (CSV), porcine epidemic diarrhea virus (PED), and other viruses spicies i.e. newcastle disease
virus (NDV), white spot syndrome virus (WSSV), infectious hypodermal and hematopoietic virus (IHHNV),
yellow head virus (YHV), taura syndrome virus (TSV), and human influenza virus (HIN1). The designed
primers were reacted directly with the positive controls, plasmid DNA and the PCV2 virus. However, the

designed primers were not reacted with the other viruses. The results were inaccordance with the PCR
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method. The sensitivity detection of the reaction by using a piece of the ORF2 gene of known copy riumber
was performed. The sensitivity of primers can detect at 100 copies of DNA. This was consistent with
detection by the PCR method. Fluorescence signals were used to detect the binding of DNA and specific
binder. The DNA binder and analog DNA probe showed the strong light intensity and the fluorescence signal
in the form of DNA binder of the SYBR Green, at the concentration of 600 times diluted. Fluorescence signal
was expressed by the amount of DNA of ORF2 genes. The overall time was one hour from the extraction of

genes to the detection process.

Keywords: DNA sensor, LAMP, ORF2, PCR, Porcine circovirus, Swine
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