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Development of a highly efficient gene targeting strategy using adenovirus-mediated
delivery of donor DNA and artificial nucleases

Mitani, Kohnosuke
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Several strategies are known to enhance gene targeting in mammalian cells.
Expression of sequence-specific nucleases, such as TALENs and CRISPRs, introduces DNA double-strand
breaks at the target chromosomal sites, thus stimulating homology-mediated DNA repair. As an alternative
strategy, delivery of donor DNA by a helper-dependent adenoviral vectors (HDAdV), also reportedly
enhances gene tar?eting efficiencies. In this study, we combined TALEN/CRISPR expression and
HDAdV-mediated delivery of donor DNA for gene targeting at the HPRT and the IL2RG loci in human induced
pluripotent stem cells. At both loci, the combination of the nucleases and donor HDAdV enhanced the
targeting efficiencies by ~2 folds. Delivery of both the nuclease and the donor DNA by a single HDAdV
further enhanced the targeting by additional ~2 folds. These results suggest that adenovirus-mediated
gene targeting technologies can be further improved in a variety of cells.
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