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1. General activities of project: Professors Kawaguchi (Project Director), Inoue (Chief of
China-Japan Joint Laboratories in Beijing) and Yoshiike visited the China-Japan dJoint
Laboratories in Beijing to hold the research or progress meetings of the China-Japan Joint
Laboratories in Beijing. Profs. Kawaguchi and Inoue visited three times this year and Prof.
Yoshiike once. In April, they held the steering committee meetings for the Joint Laboratories
with the Institute of Biophysics, Chinese Academy of Sciences (IBPCAS) and the Institute of
Microbiology, Chinese Academy of Sciences (IMCAS), where the China-Japan Joint Laboratories
in Beijing are located, to actively discuss future management of the project and collaboration for
the first time in the Phase III Project.

2. Basic studies of controlling infection of several enveloped viruses including Dengue virus: We
found that the peptide derived from the C1 region of HIV-1 Env blocked HIV-1 Env-mediated
membrane fusion by disrupting the interaction between gp120 and gp41. In collaboration with
Prof. Inoue’s group, the membrane fusion assay system for DENV E using a mosquito cell line
and split reporter protein, DSP, was established (see 3. below). Using this assay, we identified a
histidine mutant of E that shows an altered pH sensitivity. Furthermore, we have shown that
our assay system can be used to measure membrane fusion by the E proteins derived from other
flaviviruses.

3. Screening of chemical compounds that block infection of several enveloped viruses including
Dengue virus: In a screening of about 1,000 drugs approved for use by the U.S. Food and Drug
Administration for the envelope protein-dependent cell-cell fusion, Nafamostat, a serine
protease inhibitor clinically applied to pancreatitis, was identified as a potent inhibitor of
MERS-CoV infection. In a screening of about 10,000 chemicals from Drug Discovery Initiative,
The University of Tokyo, several compounds were identified as an inhibitor of CXCR4-tropic
HIV-1 entry, which were not reported before. We have also successfully established a high
throughput screening system to search for drugs that block DENV infection using a mosquito
cell line.

4-a. Investigation of host factors involved in HIV-1 replication: We identified several host factors
that are likely to regulate the latent infection of HIV-1 by a genome-wide screening, by applying
a human gene knock-down library to our model latent cell lines. Using the same model cell lines

and a library of known chemicals, we also identified five potential latency-reversing agents



(LRAs): two of which broke the latency alone; and the other three worked synergistically with
other known LRAs. To determine whether osteoclasts may serve as a new HIV-1 target in vivo,
we used a monkey/SIV system instead and established the method to detect the SIV-infected
cells in bone samples. We are in negotiations with the hospital in Beijing, which we have been
collaborating with, to create a new framework of collaboration for human bone samples. We are
also negotiating for the use of the patients’ materials to study the co-receptor usage of HIV-1 in
China.

4-b. Epidemiological study of viral diarrhea in China: Currently, little information is available
for the gastroenteritis of virus origin in China. We are continuing our negotiation with the
hospital in Beijing to establish a potential framework of collaboration to perform an
epidemiological study of norovirus.

5. Development of novel influenza diagnostic kits and prophylactic therapeutic antibodies:

1. In China, the number of human cases of highly pathogenic H7TN9 avian influenza virus has
increased since the end of 2016. To analyze the properties of this H7N9 virus, we worked with
the China CDC, the Taiwan CDC, and the National Institute of Infectious Diseases to import the
virus safely to Japan.

2. We tested nine naturally occurring Egyptian H5N1 viruses (isolated in 2014—2015) in ferrets
and found that three of them were transmitted via respiratory droplets, causing a fatal infection
in one of the exposed animals. Our findings arouse concern regarding the pandemic potential of
recent Egyptian H5N1 influenza viruses.

3. We established broadly reactive human anti-influenza virus antibodies that target the HA
stem. Among these antibodies, clone S9-1-10/5-1 reacted with 18 subtypes of HA, protected mice
from lethal infection, and suppressed the replication of heterotypic influenza A viruses. These
results indicate that S9-1-10/5-1 may be useful as a prophylactic / therapeutic antibody against
influenza A virus.

6. Genetic analyses of avian influenza viruses: We isolated 12 strains of influenza viruses from
birds in Indonesia in 2016, but all of them were H5N1 viruses and H7N9 virus was not isolated.
This finding indicates that H7TN9 virus has not spread to Indonesia. In addition, sequence data
from 9 strains of H5N1 virus isolated from Egyptian birds between 2014 and 2015 were added to
the Hokkaido University database.

7. Establishment of the system for gathering epidemiological information of drug-resistant
bacteria: China Antimicrobial Resistance Surveillance System (CARSS) was identified as a focal
point of antimicrobial resistance surveillance of China. We agreed to continue mutual exchange
of information. We started collaboration on molecular epidemiology of antimicrobial resistance

with the Department of Clinical Laboratory of Sun Yat-sen University.
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