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1. A -20°C refrigerator, Model SF-C997(Sanyo, Thailand)

2. A-80°C refrigerator, Model 905 (Thermofisher Scientific, USA))
3. Centrifuge and microcentrifuge

4. Gel document system, Model GZM 20 (Synoptics, USA.)

5.Gel electrophoresis system, Model GE-100 (Bioer Technology co.Ltd., China)
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6. Heat block (Labnet International Inc., USA.)

7. Lamina air flow, Model Bio II A (Telstar, spain)

8. Micropipette (Labnet, USA.)

9. PCR cabinet (Blometra, Germany)

10. PCR tubes and microcentrifuge tube 1.5 ml

11. Vortex, Model K550-GE (Scientific Inc., USA.)

12. PCR assay
12.1 Agarose gel (Molecular grade)
12.2  100bp plus DNA marker (Generuler , Fermantus, Canada)
12.3 * Ethidium bromide 10 mg/ml (Sigma Aldrich Inc, USA.)
12.4 Loading dye (Fermantus, Canada)
12.5 Gel electrophoresis buffer (TBE)
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DNA-Sensor for rapid detection of PCV2

1Dept of Animal Husbandry *Dept of Botany >Dept of Veterinary medicine YDept of Architectur
Chulalongkorn University, Thailand ;

Question : How to know the present of PCV2 in the pigs at the farm level?
Answer : DNA-Sensor of PCV2 test kit based on the LAMP technique.

jiis'pig was suspected to
haye PCV?2 infection?
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Specificity of the amplification of taget ORF2 gene of PCV2 Sensitivity of primers for amplification of tarze: PCI7 of
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SIMPLE AND RAPID DETECTION OF ORF2 OF PORCINE CIRCOVIRUS BY DNA SENSOR

A Suriyasomboon', A Nataprasert’, P Chaumpluk’
! Department of Animal Husbandry, ’Department of Veterinary Medicine, Faculty of Veterinary Science, *Department of
Botany, Faculty of Science, Chulalongkorn University, Bangkok, Th iland, Annop.S@ Chula.ac.th

Introduction

Porcine circovirus (PCV2) was one of the main causes of
pig losses all over the world. PCV2 was associated with
post-weaning multisystemic wasting syndrome (PMWS)
and PCV2-associated diseases. 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 time consuming, skill requirements, and
dependent on the laboratory works. These restrictions
were a barrier to expanding the use of disease
management in the field. The aim of this study was to
development 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)”.

Materials and Methods

Blood and tissues samples were collected from suspected
pigs that showed clinical signs or lesions from 20
commercial pig farms in the central part of Thailand. The
design and development of primers for amplification of
ORF2 DNA of PCV2 were studied. The DNA synthesis
reaction was study by using the specific primers. The
detection of ORF2 genes on the basis of fluorescence
was studied, with bio-fluorescent molecules bound to
DNA binder and DNA products, by using the DNA from
serum and/or tissues. The specificity and sensitivity tests
were performed. Finally, the samples were tested with
the developed DNA sensor.

Results and Discussion

There was some variation in the nucleotide sequences of
ORF2 of PCV2 virus, including the strain that found in
Thai. There was similarity of nucleotide sequence of
ORF2 from 85.69 to 99.20%. However, there were
differences in the nucleotide sequence of ORF2 between
3.06 to 4.59%. The designed primer was covering the
nucleotide sequence into six regions, including B3 B2 Bl
and F3 F2 F1. The primer properties was 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

[
1 A o

positive controll (+1), the PCV2 virus as a positive
control2 (+2), and tested with other viruses i.e. the
PRRSV-EU and -China strain, classical swine fever virus
(CSV), porcine parvovirus (PPV), porcine epidemic
diarrhea (PED), newcastle disease (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) (see Fig 1.). The designed primers were react
directly with the positive control, plasmid DNA and the
PCV?2 virus, however, were not react with the other
viruses. The results were in accordance with the PCR
method. The sensitivity detection of the reaction by using
a piece of the ORF2 gene of known copy number was
performed. The sensitivity of primers can detect at 100
copies of DNA. This was consistent with the detection
by PCR method. For the detection of DNA, the using of
fluorescence signal was used. The DNA binder and
analog DNA probe were showed the strong light
intensity and the fluorescence signal in the form of DNA
binder of the SYBR Green at the concentration of 600X
diluted. Fluorescence signal was expressed by the
amount of DNA of ORF2 genes. The specificity and
sensitivity were 98.1% and 100%, respectively. Take
into account, the overall time was 1| hour from the
extraction of genes to the detection process.

Figure 1. Specificity of the amplification of target ORF2
gene of PCV2

" PRESY

PR
+3 EU CHN PPV CSV_PED ND WSSV IHEY YHV TSV HINI

; LaneNTC: non template
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