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I1. Summary of the results (Overall Research Report)

This study is investigation and research to collect the basic information for establishing vector control methods,

including effective control methods, based on the possibility that vector arthropods of emerging and re-emerging

infectious diseases, e.g., dengue fever, chikungunya fever, and zilka virus infection, may be migrating Japan from

overseas, and based on changes in the arthropods’ distribution and habitat within Japan.

1. Preparation of specimens including DNA data of vector arthropods and surveillance of invasive infectious

diseases

1) We prepared specimens of adult mosquitoes collected in Japan, and registered the genetic information of DNA
barcoding region (COI partial sequence, approximately 650 bp) in GenBank. We conducted field experiments in
Nagasaki City to ascertain whether that area was the overwintering region for Aedes aegypti. We suggested that
Ae. aegypti could survive the winter only at egg stage. We clarified that vector mosquito of Japanese
encephalitis virus (JEV), Culex tritaeniorhynchus, is separated into 2 types, the continental and the Japanese
types, by the DNA barcoding and also by morphological characteristics.

2) In areas where large numbers of severe fever with thrombocytopenia syndrome (SFTS) patients were reported

and in the surrounding areas (total of 4 sites), we surveyed the species composition and seasonal prevalence of

ticks. Haemaphysalis longicornis was dominant in all the surveyed areas in the seasons with large numbers of

SFTS cases occurred (from spring to early summer). We suggested that the species composition of the ticks in



these areas was strongly influenced by inhabitation of Japanese deer, Cervus nippon. Thus, we established an
experimental system to identify the blood meal source of the ticks, enabling us to ascertain the blood meal
history of these ticks inhabiting the field.

2. Virological studies

1) We are continuing virus isolation and detection to establish new analysis methods for highly efficient, rapid,
and comprehensive identification of the virus from mosquitoes and ticks, and viral genome information.
According to our methods, multiple viruses including JEV were successfully isolated and detected. We
established an experimental system for metagenomics analysis with a next-generation sequencer to find
viruses from vector arthropods and succeeded in detecting known and novel viruses from wild caught
mosquitoes and ticks.

2) We isolated novel viruses, genera Orbivirus and Phlebovirus, from ticks collected from animals such as wild
boars and from the animals’ surrounding habitat, and confirmed that all the viruses showed virulence to
suckling mice. We also confirmed that cynomolgus monkeys, Macaca fascicularis, inoculated with the zika
virus presented with viremia.

3) We confirmed amplification of the genotype I, III, and V of JEV with the GIGIIIGV universal primer set
(3’NCR region) developed in FY2016. Furthermore, changing the probe of the E region and designing
GIGIIIGV common primers can specifically detect each genotype-enabled manufacture of primers and
probe set for the genotype V of JEV.

3. Establishment of vector control system, including effective control methods

1) We confirmed that the Japanese Ae albopictus larvae have not yet developed an insecticide resistant to 3
types of insect growth regulators (IGRs), and no sodium channel amino acid substitutions related to
pyrethroid insecticide resistance are present in the adult Ae. albopictus. We confirmed for the first time in an
insect species with genome editing using CRISPR/Cas9 systems that changes in the pyrethroid sensitivity
VGSC target sequence of Ae. aegypti can occur at the egg stage. This suggests that CYP9J48 of P450 may
be the main gene responsible for the metabolic resistance in pyriproxyfen-resistant strains of Cx. p. form
molestus.

2) To assist in the understanding of to control vector mosquitoes, we manufactured 3 videos as follows:
“Human bait collection methods for adult Ae. albopictus”, “Control of Ae. albopictus with CO, gas
formulation”, and “Control of Ae. albopictus with ULV sprayer”. We also manufactured 2 educational videos
on the ecology of Ae. albopictus. Based on the results of a survey of 929 municipalities nationwide Japan
(response rate, 51.7%), we drew up a report entitled “The Current Response to Medically important
arthropods (2015)”, and distributed this material.

3) We conducted field investigations to verify the controlling effect of insecticides for infectious disease
control on mosquitoes and ticks, approved by the Medicinal Product and Medical Devices Act. We
investigated the used concentration and spraying method of each chemical used to control adult Ae.
albopictus and verified the effect of low-dose spraying. We also confirmed the immediate and persistent
effects of various insecticides on ticks in the field. Moreover, we conducted educational activities on
mosquito control in an elementary school, and provided posters and pamphlets to the persons involved.
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