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Construction of an Armored RNA Positive Control for Real-time RT-PCR Detection

of Porcine Reproductive and Respiratory Syndrome Virus Genotype 2
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Abstract: This study aimed to prepare a positive control for RT-qPCR detection of Porcine
Reproductive and Respiratory Syndrome Virus genotype 2 (PRRSV-2) by utilizing the property of
MS2 phage capsid protein to self-assemble and encapsulate exogenous nucleic acids into armored
RNA, and to investigate its stability and RNase resistance. The specific target gene (conserved
region of ORF7) of PRRSV-2 was inserted downstream of the PAC site in the pET28a( + )/CP-A
recombinant plasmid to construct a recombinant vector. Through prokaryotic expression, ammonium
sulfate precipitation, and gel filtration chromatography purification, uniform MS2 virus-like particles
(VLPs) with a diameter of 20-28 nm were obtained. Benzonase nuclease digestion and RT-qPCR

were used to verify its thermal stability and RNase resistance. The recombinant vector containing
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MS2 phage capsid protein, PAC site, and PRRSV-2 target gene was successfully constructed. After

purification, armored RNA encapsulating the target gene was formed, which was resistant to RNase

degradation and stable for 7 days at 37 “C under sterile conditions. This armored RNA can serve as a

positive control for PRRSV-2 RT-qPCR detection. Compared with traditional synthetic nucleic

acids, its advantages include: 1) simulating the nucleic acid state of real viruses and monitoring the

entire detection process; 2) strong RNase resistance; 3) intra- and inter-batch coefficients of variation
(CV) of <<2% among 3 batches; 4) stable storage at 37 °C for 7 days. It provides a reliable quality

control tool for PRRSV -2 detection.
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A. Recombinant protein SDS-PAGE analysis (M. Protein marker; 1. Product after gel filtration chromatography); B. Transmission
electron micrograph of armored RNA (120 000X, Scale bar: 50 nm)
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Fig.1 Recombinant protein purity and armored RNA morphological characteristics
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A. Real-time RT-PCR curves after nuclease digestion (Red. Direct detection after digestion; Blue. Detection after RNA extraction

and reverse transcription); B. RT-PCR curves of RNase resistance assay (Red. Without RNase treatment; Green. Treated with

RNase at 37 °C for 60 min); C. Agarose gel electrophoresis of RNase resistance assay (M. DNA molecular weight marker; 1-3.

Without RNase treatment; 4-6. Treated with RNase)
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Fig. 2 Functional validation results of armored RNA
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Fig. 3 Uniformity and stability verification of armored RNA positive quality control materials
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