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Recent advances in molecular genetic analysis, particularly in analyses using next-generation
sequencing (NGS), have drastically accelerated the identification of novel genes involved in
many inherited diseases and expanded the disease phenotype spectrum of known
disease-causing genes. These new technologies have led to significant breakthroughs in the field
of human genetics research; however, at the same time, they have also given rise to new
challenges in the interpretation of the pathogenicity of an extraordinary number of newly
identified genomic variants. For the efficient interpretation of identified variants, integrated
database for unified management of clinical and genetic information by collecting the wide range

of disease analysis results with expert interpretation is desired.

In this research program, we planed to perform clinical next generation sequencing analysis of
the sensory disorders (especially for inherited hearing loss and syndromic hearing loss) and to

construct unified data management storage system for clinical and genome information of these
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patients. In this year, we collected over 1, 200 hearing loss patients and their family member
samples from nation wide collaborators and performed targeted re-sequencing analysis (panel
analysis) of these patients. As a result, we identified many novel pathogenic variants and
diagnosed the genetic cause of many Japanese hearing loss patients. In addition, the parts of
these results were reported as scientific papers (Iwasa et al., PLoS ONE 2016, Kitano et al.,
PLoS ONE 2017).

In addition to the genetic analysis, we developed original data storage system named the
Clinical Next Generation Sequencing Database (Clinical NGS DB), which can be utilized for
efficient clinical next-generation sequencing analysis of inherited diseases through the collection
of data for a large number of variants as well as clinical information in a unified interface.
Recently, new guidelines for sequence variant interpretation have been published by the
American College of Medical Genetics and Genomics (ACMG) and the Association for Molecular
Pathology (AMP). According to these guidelines, variant pathogenicity should be interpreted by
gathering evidence from various sources, such as the position and type of variant, the results of
family segregation analysis, the survey results of many kinds of database including control
population as well as disease-specific databases, the results of in vitro experiments, and the
results of in silico prediction programs. The developed database system in this research offers an
efficient pathogenicity interpretation according to the ACMG guidelines by using the public
control population allele frequency information, disease-specific database annotation
information, in silico predictions and other information. We also reported the utility and benefit
of the developed database software as scientific report and share for academic user to help other

disease research progress (Nishio and Usami, Human Mutation 2017).
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