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Development of a site-specific gene insertion method using an artificial zinc-finger protein
(Graduate School of Interdisciplinary Science and Engineering in Health Systems, Okayama
University) OMika Sumitomo, Tatsuhiko Sumikawa, Serika Ohno, Tomoaki Mori, Koichi
Mori, Takashi Sera

Retroviral vectors that can be adapted to dividing cells have often been used as gene
therapy vectors, but past clinical trials have reported cases of leukemia due to undesirable
activation of endogenous genes caused by unexpected insertion into specific genomic sites.
Therefore, it is desirable to develop a technology that can introduce therapeutic genes into
desired locations on the genome without affecting the expression of endogenous genes. We
have devised a new method to insert a therapeutic gene into a target position on the genome
by bring a therapeutic gene into spatial proximity to a target site on the genome using
artificial zinc finger protein (AZP). In this system, we used ®C31 integrase, which has been
reported to cause efficient recombination reactions in human cells, as a gene insertion
enzyme. We first tested this concept in an in vitro experiment. We used an acceptor DNA
plasmid as a genomic DNA model and a donor DNA plasmid as a therapeutic gene model,
and prepared tandem AZPs, in which two types of AZPs recognizing different 19 bp target
DNAs on each plasmid were joined via a peptide linker. We succeeded in preferentially
inserting the donor DNA into the target acceptor DNA by using tandem AZPs. The details of
this study will be reported.
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