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Development of CRISPR/Cas9-based gene therapy mouse models using all-in-one
adenovirus knock-in vectors
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Phenylketonuria (PKU), caused by recessively inherited phenylalanine
hydroxylase (PAH) deficiency, is one of the most common inborn errors of metabolism and results in
hyperphenylalaninemia. Adenoviral vectors (AdV) can hold large amount of foreign DNA compared to
other viral vectors. Taking advantage of this property, we have developed a triple all-in-one AdV
carrying all components necessary for knock-in, such as Cas9 nuclease, guide RNAs, and donor DNA
that can target PAH. We also designed an excision-type AdV that can separate the donor DNA from the
AdV. By inoculating these AdVs to PKU neonatal mice, we established an in vivo knock-in system in

liver.
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