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Research progress on reverse genetics of coronavirus
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Coronaviruses are rapidly evolving pathogens capable of infecting a wide range of animals and humans,
causing mild to severe respiratory infections,and are widely prevalent globally, especially with the unprecedented SARS-
CoV-2 outbreak in 2019, which has resulted in a severe public health crisis and significant economic losses to society,and
an urgent need to deepen the understanding of coronavirus biology. . Reverse genetics is a powerful platform for studying
the structure and function of viral genomes,and has been widely applied to the study of viral replication and pathogenesis,
characterization of protein function, development of attenuated vaccines, and screening of antiviral therapeutics. In this
paper,we summarize the progress of coronaviruses and the coronavirus reverse genetics system and provide an outlook,

which is expected to provide new insights for further basic research on coronavirus pathogenicity and prevention,as well as

applied research on the construction of coronavirus vectors and the development of novel vaccines.
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Table 1 Construction and application of reverse genetics in different members of the coronavirus Family
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Note:In the first stage, PEDV-S protein is replaced by MHV-S

protein based on a targeted RNA recombination strategy, resulting in a

chimeric virus mPEDV carrying the MHV-S protein. In the second

stage, mPEDYV virus was used as a receptor virus to construct a PEDV

lacking ORF3 gene (PEDV - AORF3) by reintroducing the ORF3 gene

deletion genome through targeted RNA recombination technology.
Fig.2 PEDV targeting RNA recombination strategy
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A Genome diagram of SARS-CoV-2 B  The SARS-CoV-2
genome without S gene was separated into 6 fragments for ¢cDNA
synthesis,and then all fragments were assembled in PC-MCS to produce
SARS-CoV-2 replicators, in which the 5’ terminal CMV promoter of
fragment 1 was fused. The 3’ terminus of fragment 6 was fused with
PolyA, Hepatitis delta virus ( HDV), and Bovine growth hormone
(BGH) terminators

Fig.3 Construction of SARS-CoV-2 replicators based
on BCA system
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A Genome diagram of MERS-CoV B The full-length MERS-
CoV genome was eventually divided into seven continuous cDNA
fragments,named A-F,flanked by unique Bgll sites,allowing directional
assembly of full-length cDNA. The A fragment contains a T7 initiation
site, while the F fragment terminates in the assembly of the virus full-
length ¢cDNA in vitro by 25 thymine residues.

Fig. 4 Full-length cDNA clones of MERS-CoV were assembled

by an in vitro ligating system
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Fig. 5 Construction of SARS-CoV-2 infectious clone based
on yeast TAR clone
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A SARS-CoV-2 genome diagram B
SARS-CoV virus was divided into five continuous cDNA fragments
(SARS-1 to SARS-5) to generate two recombinant vaccinia viruses V1
(1-20288) and V2(20272-29727) ,and the infected clones of full-length
c¢DNA were generated by in vitro ligations.

Fig. 6 Assembly of SARS-CoV replicators based on vaccinia virus
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