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In FY 2016, we conducted following seven studies.

1. For optimizing the challenge condition of mumps virus (MuV) in marmoset, we conducted the
intranasal infection at a lower dose (100 PFU/head) of 2 mumps isolates, Odate-3 and Y#01.
Animals were sampled sequentially until 2 weeks, and were sacrificed. However, no animals caused
MuV infection. In addition, to evaluate the neurovirulence of 4 mumps isolates with different
genotypes, 02-49, MNG#24, Y#01, C#02, we conducted a neurovirulence test in newborn rats.
Subsequently, C#02 showed the most attenuated phenotype.

2. Serological study on mumps antibody levels among children and nursing school students revealed
that mumps IgG seropositive rates were 40% and 51% after single-dose vaccination, respectively.
Mumps vaccine against nursing school students with low antibody titer showed acceptable
immunogenicity. These data suggest the booster dose of mumps vaccine should be recommended
throughout childhood and adolescence. Vaccine safety study showed incidence rate of parotid gland
swelling was 0.12% at one year of age, increasing with age to be 0.68% (relative risk:5.86) at 10 to
19 years of age. The result suggested that vaccination at younger age should be recommended to
avoid adverse reactions.

3. By using the AIK-C strain as a vector, we constructed the chimeric viruses whose ectodomains of
the F and H proteins were replaced by that of F and HN proteins of the mumps Hoshino strain. The
chimeric virus exhibited hemagglutination of guinea pig RBCs, suggesting the expression of active
mumps HN protein, while retaining the ts phenotype of parental AIK-C vaccine strain.

4. Paraffin-embedding tissues were prepared from marmosets on days 14 after intranasal inoculation
with a wild strain MuV. The viral RNA was detected on the brain tissues by RNA in situ
hybridization (RNA Scope, Advanced Cell Diagnostics, Inc). The MuV RNA positive signals were
observed coincidentally in the viral antigen-positive sites.

5. Six marmosets were infected intra-nasally with 106PFU of Odate-3 strain. All monkeys showed
transient lymphocyte depletion in peripheral blood until 10 days post inoculation (p.i.), and a
half of the monkeys showed lymphocytosis at 14 days p.i. A similar change of lymphocyte
number was observed in the marmosets inoculated with the same dose of recombinant Odate
(r-Odate) strain. In addition, since the same phenomenon was observed in intravenous
infection of r-Odate to marmosets, this characteristic change of lymphocyte numbers was one
of the important clinical features of MuV infection in a marmoset.

6. We determined the crystal structure of the MuV attachment protein hemagglutinin-neuraminidase
(MuV-HN) alone and in complex with the receptor, a trisaccharide containing a2,3-linked sialic acid
in unbranched sugar chains. Structure-based in silico screening was performed against the site,
and then picked up about 500 compounds.

7. We evaluated the neurovirulence of a novel mumps vaccine candidate, rOdate/miR, using an
intraspinal inoculation into marmosets. Although the phases of viremia and fever of rOdate/miR-
inoculated group were delayed comparing with that of the parental strain rOdate group, there
were no significant differences between two groups in the magnitudes of viral loads in CNS and the

neutralization antibody titers at 2 weeks post infection.
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