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Development and Application of SYBR Green | Fluorescent Quantitative
PCR Assay for Detecting the G3 Genogroup of Porcine Bocavirus
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LIN Jiawen',ZHANG Yuyan',HONG Jun', LI Zhigang”

(1.School of Life Sciences and Engineering , Henan University of Urban Construction, Pingdingshan 467036, China;

2. Pingdingshan Animal Husbandry Development Center, Pingdingshan 467000, China)

Abstract: Porcine bocavirus(PBoV) is widely prevalent in swine populations worldwide, among which the G3 genogroup
(PBoV G3) has been associated with diarrheal outbreaks and has emerged as an important pathogen threatening the swine
industry. To develop an efficient method for PBoV G3 detection, in this study, specific primers targeting the conserved region
of the VPI gene were designed based on sequences available in GenBank, and a recombinant plasmid(pCE3 Blunt-VP1I)
containing the VPI gene fragment was constructed as a standard template. Following optimization of reaction conditions, a
SYBR Green I-based fluorescent quantitative PCR(qPCR) assay was established to detect PBoV G3. Methodological
evaluation demonstrated that the assay achieved a minimum detection limit of 4.51 copies/pl, with a sensitivity approximately
100-fold higher than that of conventional PCR. No cross—reactivity was observed with PBoV G1, PBoV G2, or other common
porcine enteric viruses, indicating high specificity. Both intra—and inter-assay coefficients of variation were below 2%,

confirming good repeatability. Application to clinical samples revealed that the detection rate of PBoV G3 using the established
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qPCR was 41.0%(87/212) in diarrheic fecal specimens, significantly higher than 33.5%(71/212) obtained by conventional

PCR, with a concordance rate of 92.5% between the two methods. In conclusion, this assay combined high sensitivity, strong

specificity, and reliable stability, making it suitable for large—scale clinical sample screening. It provided a robust technical tool

for elucidating the epidemiological characteristics of PBoV G3 and supporting related disease prevention and control efforts.
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PBoV-qPCR-R

TTATCGACTCKTTGCAGTCTG 167
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Fig.1 Sequence alignment of primer regions in the VPI gene of PBoV G1, G2, and G3
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Fig.2 Identification effect of the recombinant

plasmid standard by PCR
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Fig.3 Standard curve (A) and melt curve (B) of PBoV G3 qPCR
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Fig.4 The specific test of fluorescence qPCR
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1 000 bp
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M.DL2000 DNA Marker; 1~7.4.51 X 10~4.51 X 10°#% U1 /L 1 5 25 J50 00 5 E b
M. DL2000 DNA Marker; 1-7. 4.51X 10°~4.51 X 10° copies/pL of recombinant plasmid standards
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Fig.5 Sensitivity assay of the qPCR (A) and conventional PCR (B)
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Tab.2 Results of qPCR repeatability test

Bk e/ (B 01 /pl)  EEWREL

Concentration of stan-  Times of rep-

MM EE LR Intra-assay repeatability test

b R MRS Inter-assay repeatability test

dard plasmid etition SEHB Mean BRA/ % CV SEHEC Mean BRAM/ % CV
4.51%x10° 3 10.61 0.473 10.44 0.953
4.51X10° 3 13.15 0.180 13.42 0.738
4.51x10* 3 18.25 0.265 18.01 0.476
4.51Xx10° 3 22.70 0.167 22.65 0.680
4.51X10° 3 26.80 0.035 26.65 0.323
451 10" 3 31.83 0.151 31.84 1.067
4.51x10° 3 33.56 0.252 33.40 1.185
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