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Applications of entirely plasmid-based reverse genetics system on rotavirus
research
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Reverse genetics technology allows one to engineer infectious viruses from
cloned cDNAs at will. We developed an efficient reverse genetics system that makes it possible to
generate infectious rotaviruses (RVAs) from just 11 T7-driven plasmids encoding an RVA genome when
the quantity ration of the 2 rescue T/-driven plasmids for the NSP2 and NSP5 genes is increased by
3-fold in relation to that of the other 9 plasmids (11 plasmid-only system). Furthermore, it is now
possible to rescue recombinant RVAs even with severely less efficient infectivity such as RVA
vectors by using the 11 plasmid-only system, which has not been possible with the original RVA
reverse genetics system. Finally, the successful generation of the first infectious human RVA was
achieved when we made minor modification to the 11 plasmid-only system by increasing the trypsin
concentration in the maintenance medium of the cell culture and applying the roller-culture
technique to grow human RVAs.
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