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SOP preparation for NGS-based pathogen detection and the development of informatics analysis tools.
For patients whose causative pathogen is unknown, establishing a prompt pathogen diagnosis using
next-generation sequencing (NGS) method was performed as following: nucleic acid purification of

clinical specimens; NGS; informatics analysis method; data sharing with medical sites. In cooperation



with pediatrician of this research project, we have conducted a search for causative pathogens by NGS for
90 samples of 31 patients. Provisional standard operational protocol (SOP) at this stage has already been
released (https://gph.niid.go.jp/gs_app/ngs sop_draft verl.pdf).

We have constructed GenEpid-J database, which can integrate NGS raw data, resulting metagenomic
information, and the metadata of patients. The database can be viewed remote from the clinical and
laboratory site. It demonstrated that the NGS testing carried out in this research group facilitate the
clinical treatment in about one day after sample receipt, and it is useful for establishing a rapid diagnosis
method of unknown infectious cases. We will continue to consider more samples and consider

standardization of work process with the aim of creating Standard Operating Protocol (SOP).

2. We have been analyzing the major antigenic genes of various respiratory viruses including influenza
virus, respiratory synsytial virus, human metapneumovirus, and human parainfluenza virus. We also
analyzed various pathogenic genomes in unknown etiology using metagenome analysis method. Moreover,

we integrated the genetic data derived from various virus genomes above mentioned.

3. We have been developing the protein active array (PAA), a microarray loaded with full-length viral
proteins, which are all expressed with wheat germ cell-free system and arrayed on the substrate without
being dried up. Using this system, we attempted to develop simple and rapid diagnostic tests that readily
detect virus-specific antibodies in serum samples. Moreover, we have established effective monoclonal

antibodies against Zika virus without any cross-reactivity to related viruses.

4. Construction of risk management system for infectious disease. “TSUBUYAKI-kun” have been
developed to monitor the topic level of specific diseases and symptoms, a system to detect early epidemics
of infectious diseases was constructed. In order to judge whether proper detection can be done, we carried
out comparative evaluation with the test result at joint research with Gunma Prefectural Institute of Public
Health and Environmental Sciences

We analyzed 304 cases of bacterial or viral specimens etc. by NGS for the purpose of pathogen
detection system of Tokyo Metropolitan Government contributing to the Tokyo Olympics (2020). The
NGS test method has been an extremely effective technique for analyzing infectious diseases occurring in

the city.
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