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I1. Summary of results (Overall Research Report)
In 2014, autochthonous dengue cases occurred in Japan after approximately 70 years. Imported cases of dengue
fever have been increasing year by year and the dengue vector mosquito, Aedes albopictus, has been widely
distributes south of Honshu district. Because similar incidents are expected to occur in the future, it is essential
to promptly obtain information from endemic areas worldwide. In FY2016, we collected genome information
on dengue virus (DENV) and dengue vector mosquitoes from both domestic and international sources. We aim
to contribute to epidemic prediction and prevention of dengue fever in Japan by strengthening and promoting
the known database and using this database effectively. Achieving these goals would allow for response
measures upon occurrence of dengue fever in Japan, contributing to epidemic prediction of dengue fever and
the development of new insecticides.

1. Collection of genome information and biological characteristics of dengue vector mosquitoes

1) We continued evaluating the susceptibility of DENV on vector mosquitoes inhabiting neighboring countries.
We performed oral infection of DENV to mosquitoes using an artificial blood feeding system. However, this
plan could not be completed within FY2016, because enough numbers of infected mosquitoes were not
prepared. In the future, we will perform the infection experiment again considering the physiological
condition of mosquitoes and changes in viral proliferation.



2) We surveyed mosquito habitats in residential areas and parks in northern Vietnam (Hanoi), the highlands
(Dak Lak province), and southern Vietnam (Ho Chi Minh). We performed an insecticide-resistant assay for
13 Ae. aegypti and 24 Ae. albopictus against pyrethroid insecticide, permethrin. All Ae. aegypti and some Ae.
albopictus showed resistant to the permethrin. Analysis of the nucleotide sequence of sodium channels of
resistant individuals revealed 5 resistant haplotypes in Ae. aegypti and new amino acid substitutions in Ae.
albopictus. We colonized Ae. albopictus with this substitutions and are analyzing insecticide susceptibility.

2. Collection of genome information of DENV

1) Using a genome analysis system with a next-generation sequencer developed previously, we analyzed 140
human-derived samples with dengue fever and registered 63 cases on a database platform, GenEpid-J.
Furthermore, we began registering genome information of DENV obtained in Vietnam under the cooperation
of NEKKEN, Nagasaki University.

2) Invasion of DENV serotype 2 (DENV-2) cosmopolitan genotype may cause to a large outbreak, thus, it is
important to detect it as promptly as possible. We analyzed the viral genes of DENV obtained from patients
with imported cases for whom laboratory diagnosis was performed. Classification using a DENV genome
database visualization tool, Dengue Genograph Viewer (DGV) showed that Asian and American genotypes
of DENV were likely “expanded types” that were similar to the DENV-2 cosmopolitan genotype.

3) We registered 11 complete genome sequences of DENV isolated from Ae. albopictus captured in parks in
Tokyo Metropolis during the 2014 outbreak in Japan in GenEpid-J. We attempted to isolate DENV from a
total of 1,400 Ade. aegypti and Ae. albopictus out of 6,406 mosquitoes captured in Vietnam. Although DENV
was not isolated, Aedes flavivirus, Goutanap virus, and an unclassified virus (family Reoviridae) were
detected.

3. Construction and utilization of the genome database integrating DENYV and its vector mosquitoes

1) As the number of foreign visitors in Japan is increasing, it is important to identify the genotypes and origins
of pathogens as much as possible. In FY2016, we collected all DENV sequences registered in the published
database (1945-2016), created a database of countries and regions in which the virus was isolated, and
documented the serotypes and genotypes for display on Google Maps.

2) We developed DGV which clearly shows the limited distribution of each DENV genotype and habitats of the
vector mosquitoes. Furthermore, to develop a genome database of vector mosquitoes, we simplified
information analysis for easy genotyping and specification of a target genomic region. We prepared a
function to evaluate regional characteristics such as species of vector mosquitoes and their habitats, which is
displayed on the map.
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