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Elucidation of the molecular pathogenesis of aging and related diseases through
analysis of multilayered models
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Werner syndrome, a notable ?enetic remature aging disorder, triggers the
early onset of symptoms such as graying hair, hair loss, bilateral cataracts, diabetes,
atherosclerotic diseases, and malignant tumors after puberty. In this study, we generated
patient-derived induced pluripotent stem cells (iPS cells), performed genome editing using
CRISPR-Cas9 to repair the WRN gene, and then differentiated these cells into mesenchymal stem cells.
Our analysis revealed that these cells undergo early epigenomic changes as demonstrated by
multi-omics analysis. In addition, we developed a novel primate model for Werner syndrome by
performing WRN knockout (KO) in common marmosets and successfully generated the world®s first WRN KO

marmoset. Future research using these models is expected to provide important insights into novel
aging mechanisms common to general aging.
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