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Rotaviruses, members of the family Reoviridae, are a highly prevalent cause of severe diarrhea in infants and young
children worldwide and are responsible for approximately 215,000 deaths annually, mostly in developing countries.
Two licensed rotavirus vaccines, Rotarix (GSK) and RotaTeq (Merck), are currently available. Although these
vaccines are effective against rotavirus-associated severe gastroenteritis, concerns about their efficacy, safety, and

cost have inspired the development of new vaccines.
The absence of a reliable reverse genetics platform has been a major roadblock in the rotavirus field, precluding

numerous studies of rotavirus replication and pathogenesis and hampering efforts to develop the next generation

of rotavirus vaccines. Recently, we have developed a plasmid-based reverse genetics system for rotavirus. Using

this technology and resource of clinical rotavirus isolates, we tried to develop next-generation vaccines as follows.
1) Development of high-yield rotavirus vaccine seed viruses in cell lines for vaccine production.

To obtain high-yield vaccine seed viruses in cell lines approved for vaccine production, we serially
passaged simian rotavirus strain SA1l in a cell line for vaccine production. We found that strain SA11
could replicate efficiently in a cell line for vaccine production after serial passage. Sequence analysis of
the adapted-SA11 virus identified several gene segments associated with highly replication in a cell line
for vaccine production. To confirm the effect of gene segments of the adapted virus in viral replication, we

generated recombinant rotaviruses containing the identified gene segments derived from the adapted virus.
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Replication kinetics of the generated recombinant viruses showed efficient replication in a cell line for
vaccine production. These results suggested that the adapted viruses may serve as a promising candidate
for rotavirus vaccine seed viruses.

2) Development of highly attenuated vaccine seed viruses.

Rotavirus nonstructural protein 4 (NSP4) is responsible for the enterotoxin activity, which plays its role
in the epithelial cells and causes diarrhea. To develop attenuated rotavirus vaccine candidates, we generated
various NSP4 amino acid mutant viruses by reverse genetics system. Using a mouse model of
gastrointestinal rotavirus infection , several NSP4 mutant viruses have shown to reduce rotavirus-induced
diarrhea in the mouse model. Such NSP4 mutant viruses can be used to generate effective recombinant
vaccines to inhibit rotavirus infection.

3) Development of clade-specific and broadly reactive rotavirus virus vaccines.

Rotavirus virion is packaged within VP7 and VP4 coat proteins, which define G and P serotypes,
respectively. A significant number of rotavirus strains with diverse serotypes are prevalent worldwide. We
propose to establish a platform for tailoring rotavirus vaccines to meet regional needs by modifying outer
capsid proteins VP4 and VP7 using plasmid-based reverse genetics. We generated recombinant viruses
using the simian rotavirus strain SA11l (G3P[2]) genome, and VP4 and VP7 coat proteins from human
rotavirus strains. A neutralization assay using a monoclonal antibody against strain SAl1l VP4
demonstrated clear alterations in the antigenicity of the recombinant VP4 variants. Mouse anti-SA11
antiserum neutralized VP4/VP7 variants to different degrees, indicating that both VP4 and VP7
individually affected viral antigenicity. This strategy of generating viruses with novel VP4 and VP7

combinations contributes to rapid production of tailor-made vaccine strains.
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