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Abstract: Norovirus is the main foodborne pathogen of human acute gastroenteritis. Due to its rapid
mutation and lack of a robust cell culture system and small animal infection model, thus hinders our in-depth
study of this pathogen. In recent years, the discovery of culturable murine norovirus, the establishment of
human norovirus intestinal enteroids cell culture system, and the construction of reverse genetic operation
system of norovirus have provided favorable tools for the systematic study of the pathogen, and deepen our
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understanding of its life cycle, replication mechanism, pathogenic mechanism, virus-host interaction, and so
on. In this paper, we reviewed the progress of reverse genetics in norovirus research and discussed the
application and development foreground of reverse genetics technology in norovirus molecular virology
research and vaccine preparation, aiming to provide new strategies for virus prevention and exploring new
drug targets against norovirus, and further promoting the food safety risk prevention and control in our country.

Keywords: norovirus, reverse genetics, gastroenteritis, infectious clones
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Table 1 Summary of norovirus reverse genetics system and virus rescue efficiency

Virus strain Method Promoter Helper virus Transfected cells  Viral yield References
Gl.1 NoV Plasmid transfection T7 MVA HEK293T 8.5x10" virion from 12 T-75 flasks [7]
GI1.3 U201 NoV  Plasmid transfection T7 MVA HEK293T 1.32 g/cm® [8]
Gl.1 NoV In vitro transcription T7 / Huh7 and BHK21 2.6x10™ g.e./ug-RNA [9]
and 8.0x10° g.e./ug-RNA
MNV-1 Plasmid transfection T7 FPV BHK21 5x10* TCIDso per 35 mm dish [10]
MNV Plasmid transfection pol Il / HepG2 10° PFU/mL [11]
MNV-1 In vitro transcription T7 / Raw 264.7 4.5x10° TCIDso per 35 mm dish [12]
MNV-3 Plasmid transfection T7 FPV BSR-T7 6.3x10° TCIDso/mL [13]
MNV In vitro transcription T7 / BSR-T7 1x10° TCIDso/mL [14]
MNV Plasmid transfection T7 FPV BSR-T7 1x10* TCIDso/mL [14]
GI1.3 U201 NoV Plasmid transfection EF-l1o. / COS7, HEK293T, 8.0x10%1.4x10% 2.4x10? and [15]
Huh?7, Caco-2 1.3x10" copies per 10° cells, respectively

MNV-1 CW1 Plasmid transfection T7 / BSR-T7 2.6x10° PFU/mL [16]
GIl.4 Sydeny NoV Plasmid transfection CMV / Caco-2 Not reported [17]

Note: HEK293T: Human embryonic kidney 293T cells; Huh7: Human hepatocellular carcinoma cell line; BHK21: Baby hamster kidney
fibroblast cells; HepG2: Human hepatocellular carcinoma cell line G2 cells; Raw 264.7: Mouse leukemia cells of monocyte macrophage;
BSR-T7: Baby hamster kidney cells expressing T7 RNA polymerase; COS7: African green monkey kidney cell; Caco-2: Human
colorectal adenocarcinoma cells; MVA: Modified vaccinia ankara; FPV: Fowlpox virus; PFU/mL: Plaque forming units/mL; g.e.:
Genome equivalents; /: The system does not require the presence of the helper viruses
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Figure 1 Application of norovirus reverse genetic systems (created with BioRender.com)
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