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We have been developing systematic analysis protocol of antibody repertoire elicited by
influenza vaccine using next generation sequencer (NGS) in order to describe the antibody
responses as expression patterns of antibody repertoire. Vaccines derived from chicken
egg-adapted viruses elicit high antibody response to the vaccine viruses, but not to the
circulating viruses. This observation was analyzed through the newly developed approach.
Unique usage patterns of antibody repertoires were found between mice immunized with
either egg-derived or cell-derived vaccine. Antibody responses induced by whole and split
virus vaccines were also investigated. We are seeking the establishment of new quality
control tests based on this unique approach.

Investigation on the different protective ability between whole and split virus vaccines in
mice revealed that this difference was caused by antibody binding avidity to the virus rather
than the hemagglutination inhibition (HI), virus neutralizing and ELISA antibody titers,
which have been used for measurement of antibody titer as protective surrogate indicators.
Different formulation of the vaccines induced different activation of NF-k B pathway in
human macrophage-like cells. Whole virus vaccine highly activated NF- « B pathway, but not
split virus vaccine. Recombinant hemagglutinin vaccine produced by using recombinant DNA
technology could not activate NF- k B pathway like as split virus vaccine. This in vitro assay
can be used for measurement of protective potency of whole virus vaccine. On the contrary,
other assays based on the different pathway are required to measure protective potency of
split and recombinant vaccines because both vaccines do not show any activation in this
assay.

Single radial immuno-diffusion (SRID) assay is currently used to measure the HA content
of each influenza vaccine component. However, cross-reactivity of antisera against two
lineages of influenza B virus frequently hampers accurate quantification of HA content in
quadrivalent influenza vaccine (QIV) introduced since 2016 season by SRID assay. We
produced new monoclonal antibodies (mAbs) specific for B/Yamagata-lineage (BYam) and
B/Victoria-lineage (BVic) viruses to quantitate the HA content of each IFVB components in
QIV. It was found that these mAbs can be used for a novel alternative potency assay such as
antigen-capture ELISA, and applicable for SRID assay, suggesting potential usage of the
mAbs within the short time of period.

Live attenuated influenza vaccine has been developed to gain the better protection from the
infection at the respiratory epithelial cells, and are currently seeking for marketing
licensures in Japan. Potency of live vaccine is usually measured for its infectivity on the
susceptible cells. However, it is well recognized that potency will be fluctuated depending on
the cells used for the assay. We measured potencies of the several viruses using different
origin of the susceptible cells, and found that cells are the key factor of the accuracy of the

measurement.
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