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Flavivirus infections are serious infectious diseases that have become a threat domestically and internationally due to the
effects of global warming and increased number of travelers. Major viruses, including Japanese encephalitis virus, Dengue
virus, and Zika virus, cause serious infectious diseases, such as encephalitis and viral hemorrhagic fever. Antiviral drugs
against the wide-ranging flaviviruses are necessary; however, no effective therapeutic drugs have been developed. This
study aims to develop effective broad-spectrum therapeutic drugs against the wide-ranging flaviviruses, focusing on the
nuclear transport of viral proteins that are common to the life cycle of flaviviruses.

In this study, we searched for nuclear translocation inhibitors in the interaction between the viral protein and nuclear
transporters. Specifically, we established a protein-protein interaction (PPI) assay system using recombinant proteins and
performed PPI screening using multiple compound libraries, including proprietary low-molecular-weight compounds of
companies and medium-molecular-weight peptides of cooperating institutions. Moreover, we conducted infection
experiments using cultured cells and verified the inhibitory effects on nuclear transport for compounds with strong
inhibitory effects; eventually, we succeeded in identifying several promising compounds. We discovered a phosphorylation
inhibitor in the nuclear transport of the viral protein and identified phosphorylation sites on the proteins based on the
inhibitor properties. Additionally, we performed analyses using recombinant viruses with pseudophosphorylated proteins
and showed that regulating the proteins’ phosphorylation is important for forming virus particles. We also searched for an
overseas joint study colleague to proceed the preparation of clinical trials. This led to the initiation of an international joint
study with researchers in Singapore, where dengue fever has become a serious social problem. Consequently, an
international collaboration system for the development of therapeutic drugs for flavivirus infections was established, which
paved the way for non-clinical to clinical studies.

The study provided significant results that serve as the first step in developing broad-spectrum drugs for flavivirus

infections.
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