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The proposed research was aimed to develop universal influenza vaccines which are safe
and effective against different subtypes of influenza A viruses. Present influenza
vaccines are ineffective to antigenic variations through antigenic drift and shift, which
generated pandemic virus strains four times during the last 100 years and seasonal strains
that have annually caused > 290,000 excess death world-wide. Thus, the development of
universal influenza vaccines is listed as one goal of WHO Global Influenza Strategy that
need to be achieved by 2030. However, to date, there are no universal influenza vaccines
regardless of enormous efforts and social needs for the vaccine development and licensure
in world-wide.

By performing high—throughput epitope mapping analysis on infection—induced antibody
responses, we have successfully developed new formulation of vaccine antigens which are
able to elicit broadly protective antibodies upon vaccination in mice. Our vaccine antigen
seed is unique in the formulations and simplicity for manufacturing process. Although our
vaccine antigen seed is as effective as other vaccine antigen seeds by itself, it is
possible that the antigen improves the efficacy when it is co—administered with novel TLR7
adjuvants which have been developed by the pharmaceutical company in our research group.
Therefore, universal vaccine seeds composing of our antigen and novel TLR7 adjuvants have
the possible superior efficacy to that provided by the previously published vaccines seeds.
In this research and development, we have screened and evaluated the immunogenicity and
efficacy of our universal vaccine seeds using several animal models including humanized
mouse and crab—eating macaque model. We showed here that the universal vaccine candidate
elicited elevated amounts of LAH IgG antibody in mouse model, a surrogate for broadly
protective antibodies we have recently identified (Adachi et al., Nat. Commun., 2019).
Moreover, the vaccinated mice conferred protection against lethal infection by
antigenically drifted viruses. The vaccine candidate was administered into humanized mice
in which immune memory cells in original donors are reconstituted. Even under the humanized
mouse model, we found sufficient immunogenicity of the vaccine candidate for eliciting
human LAH IgG antibodies. Finally, the vaccinated crab—eating macaque demonstrated an
immunogenicity of the vaccine candidate for eliciting LAH IgG antibodies. Thus, by
combining the unique antigen and novel TLR7 adjuvant, we have developed the universal
vaccine candidate that elicits immune surrogate for broadly protective antibodies 1in
humanized mouse and crab—eating macaque models, thereby accelerating pre—-clinical and

clinical development of our universal vaccine candidate.
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