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(3% 3E) Practical Research Project for Rare / Intractable Diseases
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(¥ FE) Case collection and pathogenetic analysis of rare genetics
disorders associated with genome instability
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(3% FE) Enrollment and diagnosis of patients with nucleotide excision

repair disorders (xeroderma pigmentosum, Cockayne syndrome)
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(¥ FE) Development of diagnostic technology for diseases with
genomic instability using precise DNA repair assay combined

with next generation sequencing
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Nagasaki University, Atomic Bomb Disease Institute, Associate

Professor, Norisato Mitsutake
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(D Molecular diagnosis of novel collected samples with DNA repair
deficiency @ Sorting of collected samples @ Establishment of
cell library and genomic DNA bank
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Collect and diagnosis of photosensitive patients with

deficient nucleotide excision repair.
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D Collection and diagnosis of cases with DNA damage response

- Cell cycle checkpoint disorder (Seckel syndrome / Primary
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microcephaly / Re - Fraumeni related syndrome) @ Study of

diversity of clinical course of Cockayne syndrome
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Neurology, Director, Masaya Kubota
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(D Diagnosis ans collection of cases of syndrome of defective
nucleotide excision repair (NER) @ Development of system for
imaging analysis of cell death ® Development of system for

analysis of aberrant chromosome including telomere
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Diagnosis and collection of patients with radiation—sensitive

disease group (RS) or familial juvenile thyroid tumor.
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Director of Endocrine Surgery, Shinya Uchino

OV r— 2 BERERE (V= VP —JEGRRE/ B AL R - R ALY UE
o HE-RECQLA 527 i /Bloom SEMRHE) DIEBIILEE & W @Bloom AEMHEE
B kO 1PS Ml DO ERK & RRE DO BEt @TP53 A48 D7\ Li-
Fraumeni JE{EREDIFRRE DR E]

@D The case collection and diagnosis of the diseases with
helicase disorder (Werner syndrome/Rothmund-Thomson
syndrome/Bloom syndrome). @ The establishment of iPS cell from
Bloom syndrome and the elucidation of the pathogenesis of Bloom
syndrome. 3 The study of Li—Fraumeni syndrome without TP53 gene

mutation.
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(3% FE) Diagnosis and sample collection of cases with abnormal double
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In our research group, we have been collecting clinical samples and performing
diagnosis of patients suffering from intractable genetic disorders associated with

genome instability caused by deficiencies in the DNA repair and DNA damage response



systems. Three years of the study period, we have developed a research / clinical
diagnosis network. Since standard laboratory diagnoses for genome instability disorders
were not available for general clinical use, we have founded a diagnostic center at
Nagasaki University Hospital and started a nationwide service providing for definitive
clinical diagnosis of the genome instability disorders. In the diagnosis centre, we can
perform comprehensive screenings of various DNA repair activities, identification of
pathogenic mutations and protein factors by next generation sequencing and high—
resolution accurate mass—spec proteomics analyses. The information we have collected,
including DNA repair capacities, potentially pathogenic mutations, proteome data as well
as clinical features, are used for building an integrated database, which can be
accessed by the members of our research group and used for the rapid discovery of
responsible genes of genomic instability disorders. We have developed the database as an
information infrastructure to share clinical diagnostic information to elucidate the
molecular mechanism of disease in this project

We also considered a protection of the rare clinical samples and data we collected from
a natural disaster; we built up backs up of patient cell bank / DNA bank both in Nagoya
and Nagasaki so that we decrease the risk of sample and data loss

We developed cost—effective and accurate genome sequencing methods as powerful
diagnostic tools. We have also established a new efficient genome editing strategy;
using this, we tried to develop human cell strains with designated mutations / deletions

in various pathogenic candidate genes identified from the diagnoses and screenings
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