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In this research project, we established the Medical Genome Center at the University of Tokyo
Hospital. Using next-generation sequencers and bioinformatics analysis, we aimed to identify novel
pathomechanism of intractable neurodegenerative or muscular disorders and to establish treatments
on the basis of molecular mechanism of the diseases. We performed several lines of studies described

below.

1. We further improved our pipelines for genome analysis and applied them to many fields of genome
analysis.

2. To identify causative genes for hereditary epilepsy, hereditary spastic paraplegia, and multiple
system atrophy with multiple affected members. Using linkage analysis based on SNP genotyping
by microarray and exome/whole-genome analysis, we identified causative genes for hereditary
spastic paraplegia. We also identified promising candidate genes for hereditary epilepsy.

3. To identify susceptible genes for sporadic neurodegenerative disorders, we performed exome
analysis of 1000 patients with multiple system atrophy, 300 patients with amyotrophic lateral
sclerosis, and 1200 control subjects, leading to the identification of novel candidate genes relevant
to these diseases.

4. To identify modifying genes for clinical presentations of adrenoleukodystrophy (ALD) or
adrenomyeloneuropathy (AMN), we performed exome analysis of 82 patients with ALD/AMN.
Considering disease pathways and in silico prediction of functional impairment of variants, we
1dentified novel candidate genes as disease-modifying genes.

5. To establish efficient way of establishing diagnoses for undiagnosed patients, we established an
integrated method based on copy number variants, whole exome sequencing and target
sequencing.

6. To examine a possibility of impact of somatic mutation in neurodegenerative diseases, we
introduced droplet digital PCR methods and applied this technology for evaluating somatic

mutations responsible for neurological disorders.
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