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Gene editing for corneal dystrophy using CRISPR/Cas9
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Granular corneal dystrophy (GCD) is caused by a point mutation in the
transforming growth factor-f3 -induced (TGFBI) gene. To correct genetic defects in GCD patient cells,
we designed a disease-specific guide RNA (gRNA) targeting the R124H mutation of TGFBI. An R124H
mutation in human corneal keratocytes derived from a GCD patient was corrected by delivering a
CRISPR plasmid expressing Cas9/gRNA and a single-stranded oligodeoxynucleotide HDR donor template in
vitro. No off-target effects were detected.
R124C mutation in TGFBI causes lattice corneal dystrophy type 1. We used CRISPR-Cas9 to establish
the Tgfbi mutant mouse model. TGFBI-R124C mice were generated using ssODN-mediated base-pair
substitution introduced via CRISPR-Cas9. Mice carrying base substitution in Tgfbi showed high
frequency of corneal opacity. Corneal epithelial wound healing was affected by TGFBI-R124C mutation.
This mouse model will help delineate the pathogenic mechanisms of human corneal dystrophy.
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