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The targets of our groups’ studies are pathogens that were proved or strongly suggested to be responsible for
serious human diseases but culture systems of these pathogens were not yet established or very limited. The
main targets of pathogens are human norovirus (NoV), sapovirus (SaV), rotavirus (RoV), polyoma virus (PyV),
papilloma virus and hepatitis E virus. This study aims to develop diagnosis, treatment and prevention for
pathogen-derived diseases using virus-like particles produced by insect cell/baculovirus expression system or

mammalian cells.

1) Establishment of diagnosis, development of animal model and analysis of viral life cycles

We constructed infectious clone of camel hepatitis E virus and confirmed that this virus is infectious for rhesus
monkeys. By introducing cell-to-cell fusion protein of reovirus and vaccinia virus capping enzyme, we established
an entirely plasmid-based reverse genetic system of RoV. This technology will provide opportunities for studying
RoV biology and foster development of RoV vaccines and therapeutics. Using multivalent carbohydrate chain
clusters we could efficiently concentrate PyV such as MCV and BKV. We started to utilize this system for
surveillance of the prevalence of PyV in Japan. We established the organoid of human small intestinal epithelial
cells and applied for culture system of NoV. We confirmed that using this organoid human NoV could be
efficiently amplified. This system is very useful for the study of NoV biology. We also constructed mouse NoV

vactor system that consisted of ORF3-deficient clone and expression plasmid of ORF3.

2) Analysis of host immune response and development of prevention and treatment of pathogen-derived diseases

To determine the distribution of NoV genotypes in natural river water in Thailand, we conducted a genome



analysis using a next-generation sequencer. Several samples contained multiple NoV GII genotypes: GIL4, GIL6,
and GII.17. Our data showed that GII.17 had already emerged in August 2013 as a minor population, and it
became a major genotype in December 2014. Our findings indicate that the virus was likely to have been
circulating in the community before it appeared in the river water. We have established a mammalian two-hybrid
system to monitor the cellular levels of HPV16 E1 protein. Using this system we performed screening of
cellular ubiquitin E3 ligases that affect the E1 levels, and found that RNF146 up-regulated the E1 levels. In
addition, we have started to construct a new experimental system to detect and determine HPV integration sites
in the human genome using HPV-specific capture oligonucleotides and next generation sequencing techniques.
To conduct basic research for development of novel anti-HPV drugs, we attempted to develop an inhibitor for
deubiquitylating enzyme USP15 that removes ubiquitylation of USP15 and works for stabilization of HPV16E6
protein. We screened for anti-USP15 inhibitors and found that NSC663284 was most potent among the
compounds tested in this study. Next, we screened for macrocyclic N-methyl peptides which can bind the UCH

domain of USP15 using RaPID system and obtained 4 macrocyclic N-metyl-peptides.
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