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This collaborative research aims to develop easy-to-use rapid diagnosis test kits for dengue
(DENV), chikungunya (CHIKV) and influenza viruses (FluV), for epidemiological study and the
foundation of epidemics prevention by spreading diagnosis kits to bedside clinicians. Detailed
activities are summarized as follows.

1. Development of a dengue virus detection kit and analysis of viral character: We aimed to



obtain good antibodies to react to dengue virus. We immunized mice with viruses produced in
mouse cells, and obtained many hybridomas, producing antibodies reacting to DENV. We
selected antibodies which react to all serotypes of DENV or react specifically to one serotype
of DENV, and tried producing test diagnosis kit. We also performed mouse experiment to
characterize virulence, and identify a set of host genes related to stability of blood vessel and
severe condition. The results of these observations are very useful for future development of
diagnosis kit, which predict severe case of dengue.

2. Development of a diagnosis kit for CHIKV: We visited Sufdarjung Hospital and International
Centre for Genetic Engineering and Biotechnology, India in 2016 to examine an economical
strip kit; however, we met with several critical problems. Therefore, we improved kit and
visited India again in January of 2017. New version of kit demonstrated over 93% sensitivity.
Intensity of bands corresponded to the viral RNA levels measured by real-time RT-PCR. IgM
to CHIKV or co-infection with DENV did not change sensitivity of kit. Although we confirmed
that kit does not react with sera from DENV-infected patients without CHIKYV infection, we
further need to exam if it reacts with sera from patients with non-CHIKYV infection, such as
malaria. Sequence analysis of CHIKV isolated from patients using NGS is in progress.

3. Evaluation of an influenza kit: In addition to test commercial kit for influenza diagnosis, we
examined the test kit, which was newly developed by Dr. Kaihatsu, Osaka University. This
kit specifically targets nucleotide of pdmH1N1 FluV. Reactivity of kit to clinical specimens
was not examined in Japan because pdmH1N1 had not been prevalent for last few years in
Japan. However, the situation in India was different. We could examine it because India had
cases from 2015 to 2016.

4. Outreach of early diagnosis: We held a seminar to clinical staffs at Safdarjung Hospital, Delhi
in order to enlighten importance of early diagnosis. Three Japanese experts and 2 Indian
clinical staffs gave talks entitled, “Overview of benefit of early diagnosis”, “Prevalence of
CHIKV and its situation of diagnosis kit”, A new method for diagnosis/ DNA/RNA based
specific diagnosis”, ”Chikungunya- An update”, and "Chikungunya outbreak in Delhi during
2016”. We had

Two Indian researchers visited Japan, gave presentations at 2nd Scientific Symposium of Japan-

India Research Exchange Projects within SICP in addition to 3 Japanese members, and had

meeting about this project.
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We aimed to develop rapid diagnosis test kits for dengue (DENV) and chikungunya viruses



(CHIKV). We firstly intend to obtain good-reactive antibodies to all serotypes of DENVs
from mice immunized with DENV antigens and screened them, and examined their
reactivity to viral antigens to develop diagnosis kit for identification of all serotypes of
DENVs. As a result, we have successfully obtained many hybridomas, reacting to all
serotypes of DENVs. We further examined their reactivity to determine target viral
proteins with National Institute of Infectious Diseases, Japan. Besides, we developed
CHIKV diagnosis strip test kit and examined sensitivity of kit. We also confirmed it

corresponds to viral titer in patients sera by quantitative analysis.
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