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Dﬁvelopment of effective and safe nasal vaccines based on the control of antigen
inetics
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Unlike conventional injectable vaccines, nasal vaccines can induce antibody
production not only in the blood but also in the upper respiratory tract, the site of initial
infection with many pathogens. However, the lack of "antigen kinetics control methods"™ and "
appropriate adjuvants™ has been an issue for nasal vaccines, making their practical application
extremely difficult. In this study, we tried to develop an innovative adjuvant-free intranasal
vaccine by controlling antigen kinetics.
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Figure 1. Adjuvant-free intranasal vaccination with RBD-HA induces both systemic IgG and mucosal IgA. (a)
Experimental scheme: BALB/c mice were intranasally infected with flu virus (flu-mice), followed by intranasal immunization
with RBD-HA without adjuvant, RBD plus c-di-GMP, and subcutaneous immunization with RBD plus alum at 30 and 51
days after flu infection. (b-d) The RBD-specific levels were evaluated using ELISA (b) plasma IgG levels after primary
immunization, (c) plasma IgG levels after boost, (d) nasal wash IgA levels after boost immunization.
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Figure 2. Intranasal subunit vaccine platform that utilizes pre-existing immunity is highly versatile. (a-e) Flu-mice
were immunized intranasally with (a) NTD-HA, (b, d, ) PspA-HA, or (c) G-HA at 30 and 51 days after flu infection. (a-c)
The levels of (a) NTD-, (b) PspA-, (c) G-specific IgA in nasal wash were evaluated using ELISA. (d, e) fourteen days after
boost immunization, flu-mice were challenged with S. pneumoniae to achieve lower respiratory tract infection. The
percentage changes in (d) body weight and (e) survival were monitored after challenge with S. pneumoniae. (f)
Experimental schema: BALB/c mice were infected intranasally with S. pneumoniae, followed by intranasal immunization
with RBD-PspA or RBD without adjuvant at 30 and 51 days after S. pneumoniae infection. (g) The RBD-specific nasal
wash IgA levels were evaluated using ELISA.
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