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There are no preventive measures or therapeutics against some of severe emerging and
re-emerging infectious diseases such as Ebola virus disease and Nipah virus disease. The fact
indicate that occurrence of the diseases within Japan might cause huge influence on the
public health, the society, and/or the economy. Rapid and accurate laboratory diagnosis of
suspected clinical samples lead to adequate responses to confirmed patients, prevent
secondary infection, and reduce social confusion. Whereas highly pathogenic microorganisms
can be used in bioterrorism, preventive measures or therapeutics against the diseases
prevent or reduce scale of bioterrorism.

In the research project, several targets have been selected considering accumulated
knowledge, materials, facilities, machineries, networks, the national interests, room for
improvement for them, etc. from the field of emerging and re-emerging infectious diseases
including viral hemorrhagic fevers, and four persons of talents have been selected to work on

them. Proceedings on each of the targets in the fiscal year of 2016 are as follow:

1. Rapid detection of pathogens

To reduce time required for detection of Crimean-Congo hemorrhagic fever virus, a real
time RT-PCR method was developed which can detect all seven genotypes, being based on
Atkinson’s report in 2012. Evaluation with synthesized RNA revealed that the developed
method could detect less than ten viral RNA copies, suggesting that the method has a high
sensitivity. For conventional RT-PCR method to detect Lassa virus, time required to perform
the method was shorten approximately 3 hours by replacing reagents designated previously

with latest ones.

2. Nipah virus diseases

2-1. Vaccines and animal models: Nipah virus was obtained from Nakasaki University,



expanded in Vero cells, and stocked in freezers in National Institute of Infectious Diseases. To
develop Nipah virus vaccine(s), an application document for recombinant gene experiments
dealing with Nipah virus genes and a small pox vaccine Lc16m8 was sent to Ministry of
Education, Culture, Sports, Science and Technology.

2-2. Diagnosis: Nipah virus diseases are expanding from Malaysia, India, and
Bangladesh to Philippines. We aimed to establish serological diagnosis methods using
recombinant antigens of Nipah and Hendra viruses and their pseudovirus, We obtained the
following results in this fiscal year; i.e.,

1) Neutralizing antibody test using a VSV pseudotype (G / F-VSVp) bearing G / F
proteins of Nipah virus has been already established but a G / F-VSVp for Hendra virus
was not established. Hendra-G / F - VSVp showed a high level of infectivity when the
cytoplasmic regions of G and F proteins were partially deleted. Nipah virus G antibody
and F antibody, respectively, showed 20 to 50 times higher neutralization titers to Nipah
virus G / F-VSVp than to Hendra virus G / F-VSVp. This indicated that both virus
diseases might be differentiated serologically.

2) ELISA based on a recombinant Nipah virus N protein has been developed, however, to

improve the system, a recombinant baculovirus in which his-tag is added to the

C-terminus is prepared. ELISA based on a recombinant Hendra virus N protein will be

prepared in the next fiscal year. Indirected immunofluorescent antibody test based on

recombinant N protein expressing HeLa cells were established, and that for Henda virus
will be established in the next fiscal year.

3) Antibodies against each virus protein of Nipah virus were prepared by DNA

immunization. Antibodies against each viral protein of Hendra virus will be prepared in

the next fiscal year.

4) The virus neutralizing antibody assay method was developed as described above 1).

Other serological diagnostic methods will be established in the next fiscal year.

3. Mechanism of Viral Hemorrhagic fevers

The mechanism of severe illness caused by hemorrhagic fever viruses, such as Ebola
virus, remains unknown. It is believed that severe disease is the result of the strong host
responses to viral infection. Coagulation system disorder, and disruption of barrier function
in endothelial cells are thought to be involved in hemorrhage, there must be common
mechanism among viral hemorrhagic fevers. In this study, we aimed to find common
mechanisms and host factors, which play major role in severe hemorrhagic fever, in order to
find a new approach for therapy. We performed comprehensive transcriptome analysis using
mouse model, showing severe hemorrhagic fever. By this analysis, we identified a set of genes,

demonstrating dynamic changes of transcription.

4. Emerging infectious disease, a respiratory disease caused by reovirus

The fusogenic Nelson Bay orthoreovirus (NBV) is a bat-borne zoonotic virus associated
with severe respiratory tract infections in humans and encodes FAST consisting of 95 amino
acid residues as a FAST protein. To determine the biological functions of the FAST protein,
we first tried to generate a FAST-deficient NBV by using newly developed reverse genetics

system and succeeded in rescue of a replication competent FAST-deficient virus, suggesting



that FAST is not essential for replication of NBV. Replication kinetics of the FAST-deficient
virus was significantly lower than those of wild-type NBYV, suggesting that FAST protein is
dispensable but required for an efficient propagation of NBV in vitro. Intranasal inoculation
of wild-type NBV into 4-weeks-old C3H mice induced lethal lung infection, while no sign of
illness was observed in mice inoculated with FAST-deficient virus. These results suggest that
FAST protein of NBV plays crucial role in pathogenesis of in vivo. FAST mutants may be
attractive candidates for development of new attenuated NBV vaccines. Furthermore, we
found that FAST protein could accelerate replication of other members of the family
Reoviridae, including mammalian reovirus and rotavirus, that do not encode a FAST homolog
in their own gene segments. Based on these findings, we developed a plasmid-based reverse

genetics system for rotaviruses.
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The mechanism of severe illness caused by hemorrhagic fevers viruses, such as Ebola virus,
remains unknown. It is believed that severe disease is the result of the strong host responses
to viral infection. Coagulation system disorder, and disruption of barrier function in
endothelial cells are thought to be involved in hemorrhage, there must be common
mechanism among viral hemorrhagic fevers. In this study, we aimed to find common
mechanisms and host factors, which play major role in severe hemorrhagic fever, in order to
find a new approach for therapy. We performed comprehensive transcriptome analysis using
mouse model, showing severe hemorrhagic fever. By this analysis, we identified a set of genes,

demonstrating dynamic changes of transcription.
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