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Targeted genome editing via engineered nucleases, particularly the CRISPR-Cas system, is
revolutionizing biomedical research and holds tremendous potential for gene therapy. However, despite
these advantages, CRISPR-Cas based gene—editing therapies are still in their infancy. On reason is that
current genome-editing tools cannot efficiently target post-mitotic cells, which constitute most cell
types of the adult body. Previously, I reported a robust and efficient non-homologous end joining
(NHEJ) —based homology-independent targeted integration (HITI) method, which is an effective tool for
invivo targeted transgene integration inboth proliferating and post-mitotic cells (Suzuki et al, Mature
2016). HITI is superior to the conventional targeted gene knock-in method, namely homology-directed
repair (HDR), which can only be used in dividing cells. As proof of concept, HITI was used to restore
visual function in a rat model of retinitis pigmentosa (RP) by targeted insertion of the functional
exon 2 of the Mertk gene to correct the deletion that causes RP. However, the low efficiency of
HITI-mediated gene correction is still inappropriate for treating a number of genetic defects

In the current study, to see the rescue of disease phenotypes inmultiple organs, I systemically treated
a mouse model of premature aging. Correcting the disease—causing mutation /n vivo ameliorated
aging-related phenotypes in multiple organs simultaneously, highlighting the potential of this HITI
methodology for a broad range of /n vivo genome—editing applications




