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CATHEGORY: Amino Acid Disorders: PKU Gene Therapy

O-011 - GENE THERAPY USING CRISPR-NCAS9 SYSTEM IN PHENYLKETONURIA
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Phenylketonuria (OMIM # 261600) is a phenylalanine metabolism defect produced by mutations in the
gene encoding phenylalanine hydroxylase (PAH) (EC 1.14.16.1) which catalyzes the conversion of
phenylalanine to tyrosine. Consequently, patients with this disease have high levels of phenylalanine in
the blood. If not treated in time, the increase in phenylalanine has a negative effect on the central
nervous system, producing mental deficiency, epilepsy and behavioral disorders. The global incidence of
this disease is estimated at 1: 10,000 births. Early and continuous treatment can mitigate the damage in
cognitive development reaching average levels. The treatment most used to date consists of dietary
phenylalanine restriction. Although this therapeutic strategy has proven to be effective, it still fails to
correct the typical neurocognitive defect in these patients, not to mention the difficulty that patients find
in adhering to the diet. Other treatment strategies have been implemented such as the use of
tetrahydrobiopterin or the subcutaneous administration of phenylalanine ammonium lyase (Pegvaliase).
However, limitations such as reduced effectiveness in patients with severe phenotype or immune
reaction respectively are important limitations of these therapeutic approaches. To date, gene therapy
studies using CRISPR-Cas9 or adeno-associated vectors have already been used in murine models with
decreased serum phenylalanine. In this work, we tested the use of a nCas9 to direct an expression
cassette for PAH directed towards the human AAVS1 locus in primary fibroblast lines GM00006 and
GM00937 obtained from the Coriell Institute (NJ, USA) using a commercial system of cationic liposomes
(Lipofectamine 3000 TheroFisher, Scientific) and a new transfection system based on magneto
liposomes. The results showed a cell-to-cell variation in the reduction of phenylalanine in the culture
medium, with one of the primary fibroblast lines showing a better response to the genome-editing
treatment than the other. These results show the potential of this strategy for PKU treatment and
highlight the importance to include different patient cell lines during the early evaluation of genome
editing strategies.
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