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CATHEGORY: Lysosomal disorders: Gene Therapy

O-006 - CRISPR-MEDIATED GENOME EDITING ALLOWS THE PHENOTYPE RECOVERY OF THREE
LYSOSOMAL STORAGE DISEASES
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Lysosomal storage diseases (LSD) are a group of several pathologies all of them characterized by
mutations on genes encoding for proteins related to the lysosomal function. Consequently, partially, or
not degraded substrates are accumulated into the lysosomal lumen leading to mechanisms that active
pathophysiological events such as oxidative stress. Given that, delivering the therapeutic gene could
resolve the genetic problem and related altered process as well. To test our presumption, we decided to
use CRISPR/nCas9 to modify the AAVS1 locus using lipofection as a delivery strategy. Initial validation of
our system showed that donor vector was successfully introduced on the AAVS1 region with non-
detectable Off-target effect, using HEK293FT as an easy cell transfection model. Also, we used primary
fibroblasts isolated from patients suffering Tay-Sach, Sandhoff and mucopolysaccharidoses IVA diseases
and we subjected them to transfection of CRISPR/nCas9 and donor plasmids during 7, 15 and 30 days.
Upon the time of transfection, we measured enzyme activity, lysosomal mass, total GAGs accumulation,
mitochondrial oxidative stress. Our results show an increase up to 10%, 12% for HEXA, and HEXB., with
respect to wild-type levels Also, a reduction in lysosomal mass was reached with consistent GAGs level
decrease, as well as mitochondria-dependent oxygen species. With GALNS, we found the highest levels
reaching 100% at 30 días post-transfection, reduced lysosomal mass and the normalization of GAGs to
lower levels of wild type. Similar behavior was observed on the ROS assays. In conclusion, we have
designed a system able to recover partially the fibroblast phenotype of three LSD.
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