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Neuraminidase-mediated influenza virus egg growth without hemagglutinin
antigenic changes
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Vaccination is one of the major strategies to control influenza. However,
upon repeated passaging during vaccine production, H3N2 viruses acquire hemagglutinin (HA) mutations
that allow them to recognize egg receptors, resulting in changes in antigenicity. Consequently, the
effectiveness of the vaccine is appreciably reduced. Here, we show that mutations in neuraminidase
(NA) confer efficient replication in eggs to recent human H3N2 viruses without the acquisition of
egg-adaptive HA mutations at the major antigenic sites. The mutant NA allowed viruses to aggregate
chicken red blood cells, suggesting the mutant NA serves as a receptor-binding protein in place of
HA. The amino acid residues located in major antigenic sites remain unchanged during passages in
eggs, demonstrating the potential to generate H3N2 vaccine viruses that would not change HA
antigenicity during vaccine production, suggesting a potential new approach for the development of
high-efficacy influenza vaccines.
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RECOMBINANT INFLUENZA VIRUSES WITH STABILIZED HA FOR REPLICATION IN EGGS
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