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Each investigators recruited regional patients with various rare genetic diseases while
performing as the national referral center.

Areas of strength included congenital malformation, pediatric neurology, nephrology,
hepatology, immunology, and mitochondrial diseases. We digitally described patients'
phenotype with the help of the human phenotype ontology system. Most patients could be
encoded by existing code / terminology. Patients with mitochondrial disorders were often
difficult to code because they tend to have relatively nonspecific symptoms such as lethargy
and failure to thrive. HPO terms to describe microscopic lesions which are to be identified
through evaluations by pathologists. We performed comprehensive genomic analysis after
obtaining appropriate informed consent with unified forms. We solicited our project at
various academic meetings including Japan Society of Pediatric Genetics. Many
academicians were in need of comprehensive genetic testing service for patient with
"atypical" presentations of classic rare genetic diseases in our country. Quality assurance was
an important issue of our research activities. Advices from commercial testing was obtained.
NATA guideline on clinical use of NGS was particularly helpful. We have developed what we
referred to as "HPO-added VCF format". Patient's phenotype summary information is
encoded using the HPO system within the header section of the regular VCF files before the
section listing variants. Storage of variant information together with phenotype information
in a single file greatly facilitated clinical interpretation of the genotyping results. Use of such
program as Exomiser enhanced prioritization of the variants in reflection of the phenotype
data. Phenotype of the patients were described using Human phenotype ontology. HPO data
were written within the header section of the VCF file (HP-added VCF format). Pathogenic
variants newly obtained from the current project and completed ones were deposited into the

designated database "Database of Pathogenic Variants".
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