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In this research, we aimed to develop a novel vaccine against human herpesvirus 6B (HHV-6B), which causes a high
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disease burden for children. The planned product is a subunit vaccine using a HHV-6B glycoprotein complex as an
immunogen with adjuvants to increase immune response. There were three bottlenecks toward the practical use; (1) the
substrate cells used for the antigen production in laboratory was ineligible for the clinical use, thus a new production
system with approved substrates cell is required; (2) the formulation of the vaccine and the administration protocol need
to be optimized to maximize the efficacy; (3) because no animal infection model are available for HHV-6B, development
of an animal infection model using humanized mice is required to recapitulate the human-specific infection of HHV-6B
and to evaluate the vaccine efficacy.

In Kobe University, the following tasks were addressed to solve the bottlenecks.

1. Production of HHV-6B antigen by using substrate cells approved for vaccine production

2. Analysis of the immunization efficacy in mice with the vaccine composed of HHV-6B antigen and adjuvants

3. Development of an animal model for HHV-6B infection

The summary and result of each task were described below.

1. Production of HHV-6B antigen by using substrate cells approved for vaccine production
We have established a production system of HHV-6B glycoprotein complex (gH/gL/gQ1/gQ2; hereafter tetramer)
using the 293 cells which are not approved as substrate cells for vaccine production. For clinical use of the antigen,
the substrate cells were need to be changed. We examined Vero cells which are currently approved and actually used
for the production of Japanese encephalitis virus vaccine, Rotavirus vaccine, and hepatitis A virus vaccine. As the
result, we obtained tetramer-stably-expressing Vero cells. The tetramer produced from the Vero cells has the binding
activity to the receptor CD134, thereby proving that the functional form of the tetramer was maintained. We
successfully purified the tetramer from the cells, and the tetramer contained complex type glycans as the native
tetramer on the HHV-6B particle has.
We established the tetramer expression system with Vero cells which approved for vaccine production, and it allowed
us to select the substrate cells for practical production.

2. Analysis of the immunization efficacy in mice with the vaccine composed of HHV-6B antigen and adjuvants
We immunized mice by subcutaneously injecting the tetramer produced by 293 cells with aluminum adjuvant (Alum),
which is currently used for several vaccines, and analyzed the immune response. We also examined CpG DNA
adjuvant for the tetramer vaccine. As the result, immunization of tetramer with Alum showed increasing antibody
tighter for tetramer and induced neutralizing antibodies against HHV-6B infection in a dose-dependent manner.
Furthermore, concurrent use of Alum and CpG DNA adjuvant effectively induced immune response even in a low
tetramer dose. The immunization of tetramer with Alum induced Th2 cytokines, indicating the induction of humoral
immunity. The tetramer produced by Vero cells was also analyzed by immunization with Alum. It was revealed that
the tetramer produced by Vero cells also induced neutralizing antibodies against HHV-6B as the tetramer produced by
293 cells.
CD8* T cell epitope in the gQ1 of the tetramer was explored. As the result, we found several gQ1 peptides with IFN-
vy induction activity. Two of them were recognized as CD4* T cell epitopes and the other two were recognized as CD8*
T cell epitopes. Because the two peptides of CD8+ T cell epitope contained an overlapping sequence, we identified
the actual epitope sequence in the overlapping region by a detailed analysis.
We found effective adjuvants and administration protocols suitable for the tetramer vaccine, and obtained knowledge
about the cytokine response by the tetramer immunization, and the T cell epitopes in the antigen.

3. Development of an animal model for HHV-6B infection
Because HHV-6B infect only human, there is no animal infection model. Thus we tried to make an animal model for
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HHV-6B infection using humanized mice. This research was conducted in collaboration with a research group in the
Kobe University. We generated the immune-cell-humanized mice by injecting human cells into immune-deficient
mice, and used for HHV-6B infection experiment.

In Osaka University, we have developed T cell response inducing adjuvant for HHV-6B antigen. Considering
effectiveness, safety, and physicochemical feature, we created several CpG based adjuvants, which effectively induce T
cell responses with lower amount of HHV-6B antigen immunization in mice.



