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PCR for CSFV and PRV and a duplex droplet digital PCR for PRV detection
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Abstract ; Classical swine fever (CSF) and pseudorabies (PR) are major diseases threatening swine health, and pathogen surveillance is a
crucial measure for disease prevention and control on pig farms. In this study, specific primers and probes targeting the conserved regions of
the CSFV E2, PRV gE, and PRV gH genes were designed to establish a triplex quantitative real—time PCR ( qPCR) assay. The triplex
qPCR was optimized, and a standard curve plot targeting each gene was performed. Subsequently, the sensitivity, specificity and repeatability
of the method were evaluated. The results showed that the correlation coefficient (R*) of the standard curves for each target in the triple
gqPCR detection method was greater than 0. 99. The limit of detection (LOD) was 100 copies/pL for PRV gE, and 10 copies/pL for both
CSFV E2 and PRV gH. All tested common swine pathogens and healthy pig samples yielded negative results. The intra— and inter—assay co-
efficients of variation (CV) were both below 5%, demonstrating excellent sensitivity, specificity, and repeatability. When applied to 235 tis-
sue samples and 35 blood samples, the detection results for CSFV and PRV showed 98. 7% (232/235) and 100% (80/80) concordance,
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respectively, compared with the national standard detection methods. Furthermore, a droplet digital PCR ( ddPCR) assay was established

based on the above primers and probes, and the corresponding nucleic acid reference materials PRV-DNA-RM and PRV-AgE-DNA-RM

were prepared. Their assigned values were (911.34+42.92) copies/pL and (1 280. 8+94.4) copies/pL, respectively. The stability of the

two nucleic acid reference materials was evaluated, and it was determined that they could be stably stored at 4 C and at lower temperatures

for more than 14 days and at 37 °C for at least 7 days. Finally, the triplex qPCR and droplet digital PCR methods were compared using nucle-

ic acid reference materials at 20/10/5/1 copies/ L, where the fluorescence quantitative PCR method had more advantages in terms of detec-

tion throughput and duration, while the digital PCR method was more sensitive in detecting samples with low copy numbers ( <5 copies). In

conclusion, this study successfully established a triplex qPCR method that was able to simultaneously detect the CSFV E2, PRV gE and PRV

gH genes, a ddPCR method and two PRV nucleic acid reference materials. These can be widely used for nucleic acid detection of pseudora-

bies virus in pigs, specific identification of vaccines and quality control of detection methods.
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FR & 100 copies/plL, *§ pGEMT-CSFV-E2 FlpGEMT-
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107 16. 48 0.25 1.52 16.58 0.21 1.26

CtfE 10° 22.46 0.47 2. 11 22.52 0.42 1.85

103 28.58 0.22 0.78 28.38 0.17 0. 62

PORMITCSIY=E2 107 7.09 0.09 1.24 7.06 0.09 1.23
¥ DU 10° 4.99 0.16 3.29 4.93 0.17 3.43

103 2.85 0.08 2.7 2.91 0.10 3.41
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Ctf{H 10° 23.24 0.10 0.44 23.59 0.36 1.53
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FERZIR , DAKCTRAE () 35 0 MRAE St ATkl . 45 46 2 Fh PRV AR XTI, | BF 8 MIpg S fb e i b, Y
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PERE CSFV 1 B2 FE AR SF XA Ry #E AR 1 15 | 4K
BE. MiEEXE PRV AR, # A ¥R A5 B |
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AR T OIS, R IRXT gb ik RS I i)
TRURMER — e, e T 2R AR,
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EARKEMFR A 1. 5 copies/plL, H qPCR EA 5 & A
IR, X SRR | Ll Y [ g 4G
—5, M Sedlak % BRFFTRI, FEAMIMEREA
qPCR 1Y Ct {H Pl BEAER BTG4, T ddPCR {/5fig
MM E o, Wil A B RHEARMNKIN, A, ddPCR
BRI Fsf 2 i A B R IR A 50 ) 34 i A2 4
[FREASI 96 NFE S, ddPCR Ay I 24l qPCR
B 2~3 4%, XFEEIFEAR (=10° copies/puL), H
TR ERR, 2 REGINEG SRR E,  HLd A
¥ PCR MR I B A T 57, B AR AT A s T & 2
PRI AN A KA S AU
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