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In this study, we demonstrated that intranasal administration of uPIC combined with an
inactivated influenza virus HA subunit vaccine (H1N1pdmO09) induced protective immunity
against HIN1pdm virus challenge in monkey model. Furthermore, we analyzed the effect of
mucoadhesive excipient, carboxy-vinyl polymer (CVP), on the intranasal whole inactivated
influenza vaccine in terms of vaccine antigen dynamics and antibody responses to determine

the mechanisms of immune responses elicited by this vaccine.
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The objective is to obtain basic knowledge of adjuvant suitable for intranasal administration
by analyzing the mechanism of induction of IgA production by concurrent intranasal
administration of influenza vaccine and polyl:C, which is a typical adjuvant. We revealed
that polyl: C induces CD103+ dendritic cell activation and expression of molecules involved

in IgA production mechanism in TLR3-dependent manner in nasal-associated lymphoid
tissues (NALT).
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To obtain basic data towards practical use of a nasal vaccine we have developed a method for
high-throughput analysis of isotype for antibody expressed in each single plasma cell isolated

from subjects who were vaccinated subcutaneously or nasally inoculated.
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We demonstrated that intranasal vaccination with formalin-inactivated influenza virus
vaccine and poly(I:C) for five consecutive days elicits high levels of virus-specific nasal IgA
and serum IgG responses in naive animals. Intranasal vaccination with influenza virus
vaccine and poly(I:C) protected mice against homologous and heterologous influenza virus

challenge.
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In this fiscal year, we evaluated the quality and the efficacy of mucosal immunity inducible
influenza vaccine. In the quality study, we verified the quality of pilot-scale products which
have undergone UV-irradiation process. In the efficacy study, we confirmed that intranasal

influenza vaccine induced cross-protective mucosal immunity in mice.
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In order to quantitate mucosal IgA after intranasal vaccination, we have developed a novel
sensitive method using liquid chromatography—mass spectrometry. Furthermore we have
improved our method to permit direct and highly accurate estimation of ratios of IgAl and
IgA2 subclasses in human mucosal tissues, which cannot be achieved by conventional

immunochemical assay.
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Mice given nasal influenza HA-VLP plus G9.1 showed complete protection and showed higher
levels of HA-specific SIgA Ab responses in the upper respiratory tract and when compared
with those mice given nasal HA-VLP alone, X179A plus G9.1 or X179A alone. These results
showed that nasal vaccination with HA-VLP plus G9.1 is an effective strategy to induce
HA-specific protective SIgA Ab responses in the URT against influenza virus infection.
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To establish the method to produce virus-like particles (VLPs) for nasal influenza vaccine, we

examined several culture systems and plasmid systems. The expression level of viral antigen



was higher in the human embryonic kidney cell line than the others. In addition, the system
using only one plasmid produced more viral antigen than the system using three plasmids.
Our study clarified points to be considered in producing VLP in mammalian cell culture

systems.
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We selected three H1N1pdm viruses propagated from eggs or culture cells which are
genetically and antigenically correspond to the representative clinical isolates in 2009-10
influenza seasons when antigenic drift occurs. These viruses are useful tools for the vaccine
evaluation of the nasal influenza vaccines (NIV) or NIV virus-like particles derived from past

influenza season.
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To evaluate the efficacy and safety of the novel adjuvant CpG-ODN G 9.1, first, stability of
(9.1, interaction with antigen protein and toxicity in vivo were examined. The activity of
G9.1  was found to be stabilized in the presence of serum protein and to potentiate it in the
presence of antigen protein. The interaction between G9.1 and proteins should be examed.
The lethal toxicity of G9.1 administered i1.p. and i.v. to mice was not observed up to 25 mg / kg.
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We developed a measurement technique for SC-IgA in mice serum. It was also possible to
evaluate SC-IgA contained in saliva and nasal wash of mice using the same technique. In the
non-immunized mice SC-IgA measurement using the Raman method, we obtained a
particular signal to antigen-specific SC-IgA. This result indicated the measurement method

using the Raman method can be applied to the serological efficacy evaluation method of NIV.
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To evaluate the effectiveness of the VLP nasal influenza vaccine, new Secretory IgA (SIgA)

titer assays were examined. The new SIgA titer assays were compared with the assay of SIgA

titer in concentrated nasal washes used conventionally. Consequently, it was confirmed that

enough quantity of SIgA in Saliva were collected by using of Salisoft which was placed

sublingually.
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