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Molecular pathogenesis of bone marrow failure elucidated by comprehensive
sequencing.
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In this study, we clarified novel pathogenesis of bone marrow hypoplasia and

luekemia evolustion in cases with bone marrow failure syndromes by simultaneous genome and
transcriptome analysis.
Genomic and RNA sequencing in the same case revealed that novel mutations, copy number alterations,
and abnormal gene expression were significantly associated with pathophysiology of bone marrow
failure syndromes. For example, gene expression and its associated mutations defined new
classification of bone marrow failures into different groups such as stem cell and erythroid
phenoytpes, which were related to clinical course of leukemia evolution. In addition, novel
SAMD9/SAMDIL mutations and chromosome 7 deletions were coincidently identified in secondary
myelodysplastic syndromes after congenital bone marrow failure. These findings were validated by
analysis using basic animal models and clinical information on prognosis and morphological
phenotype.
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