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Highly pathogenic avian influenza H5N1 and H5N6 subtypes of highly pathogenic avian
influenza viruses and H7N9 subtype of avian influenza viruses are occurred human infection.
The Middle East respiratory tract (MERS) coronaviruses also are occurred human to human
infection. By the clinical symptoms with these viral infection, there are difficult to distinguish
to cause viruses. In such as medical institutions, public health centers, quarantines and local
public health institutes, it is important to have a diagnosis system with quick, highly sensitive,
specific and low cost method for a public health policy. In this study, we are developing simpler
point-of-care (POC) genetic testing system such as operation is same as the rapid antigen
diagnostic kit. The sensitivity and specificity of this POC system using direct RT-LAMP method
with micro flow channel chip are comparable such as real-time RT-PCR method. And we also
developed simplified POC genetic testing system by commercially available real-time PCR
instruments using reagents dried and solidified beforehand in 8 or 12 strip tubes for the ability
to conduct screening of viral genomes specifically for a short time (less than 30 minutes). The
aim of this study is applying and improving in a diagnostic function of an infective disease.

As a prototype, one of system which is possible to detect Type A, B, C influenza viruses, and
H7 and H5 HA subtype of avian influenza virus which is occurred a lot of human infection in
China and subtyping seasonal influenza viruses (H1pdmO9 and H3) was developed and the
substantiation trial were performed for introducing a measuring device rationale identify
machine and applying to an evaluation of a detectability, and the clinical medical examination
in the hospitals. Moreover, the MERS coronaviruses is possible to import from overseas which
an initial symptom resembles to influenza and a clinical medical examination is difficult to
distinct from another respiratory virus. Furthermore, measles and rubella virus is difficult to
distinguish from another respiratory virus in the initially phase with infection. Improving of the
detecting method for MERS coronaviruses, measles viruses and rubella viruses using the
fluorescent direct RT-LAMP methods to have the ability to diagnose emerging and re-emerging
infections by the group of assignment researchers, Drs. Shutoku Matsuyama, Katsuhiro Komase
and Yoshio Mori (National Institute of Infectious Diseases, the department of virus III),
respectively. Moreover, in order to conduct a differential diagnosis from other respiratory viral
infections, the detection systems of causing respiratory infection (such as RS virus,
coronaviruses HKU 1, NL 63, OC 43, 229 E, human metapneumovirus, parainfluenza 1, 2, 3,
type A rhinovirus, human Boca virus, adenovirus) were developed and improved by assignment
researchers, Drs. Mina Nakauchi, Ikuyo Takayama, Hitoshi Takahashi (National Infection
Research Center for Influenza Virus Research Center), respectively. The chip type kits of RT-
LAMP were introduced to 8 hospitals including specified medical hospitals with specific
infectious diseases, and the tube type of RT-LAMP kits were verified at 12 local governments
(sampling in hospitals, testing in local public health institutes) and at 6 quarantine stations. We
have established a system capable of conducting genetic testing that can detect rapidly, easily,

highly sensitive and specifically. At the same time, there were obtained the ability of diagnosis



of MERS-CoV and H7 subtype of avian influenza virus and seasonal influenza virus (H1 pdm09
subtype, H3 subtype, type B) by direct fluorescent RT-LAMP method at local public heath
institutes and quarantine stations. In addition, a group of assignment researchers, Drs.
Kunihiro Ohba (Showa General Hospital in Kodaira City, Tokyo) and Hideyuki Kubo (Osaka
City Municipal Environmental Science Institute), respectively, conducted a viral respiratory
infection using a chip type POC system in the vicinity of Kodaira City in Tokyo and Osaka City
and constructed a hospital network (2 locations around Kodaira City and 3 locations in Osaka
City) for the diagnosis of disease and establishment of local real-time pathogen surveillance
network, and clinically examined this system. Moreover, in cooperation with 2 national research
institutes in Vietnam and one national research institute and 4 of local public health institutes
in Mongolia, assignment researchers, Drs. ITkuyo Takayama and Mina Nakauchi with others
researchers validated of the tube type RT-LAMP kits for detection and diagnosis of some
respiratory infection viruses and used the data for viral surveillance. As the results, the tube
type RT-LAMP kits were found that high sensitivity and specific for viral identification and it is
possible in a short time (within 30 minutes). Both simple and rapid diagnosis kits using chip
type and tube type were considered to be useful for diagnosis and surveillance.

Moreover, enterovirus D68 type (EV-D68) was prevalent in Osaka city, and molecular
epidemiological analysis by group of Dr. Hideyuki Kubo revealed that the different viruses in
genetic group were spreading in each year. In addition, the development of a detection system
using the real-time RT-PCR method of HOIN2 subtype avian influenza virus which has been
reported in many cases of human infection in recent years and rapid antigen diagnosis kit by
immunochromatography for H7N9 subtype avian influenza viruses.

Furthermore, a group of assignment researcher, Dr. Takato Odagiri (National Institute of
Infectious Diseases, Influenza Virus Research Center) and others have conducted the whole
genome sequencing of the seasonal influenza virus isolates in the past three seasons to enrich
the gene sequence database. And using these database, the group have established a new
research infrastructure incorporating in silico technology to investigate characteristic mutations

on drug susceptibility and pathogenicity of influenza viruses.
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