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Introduction to Duchenne muscular dystrophy and CRISPR /Cas9 technology
Which is the cause of DMD? How does CRISPR/Cas9 technology work?

DMD is a is an X-linked recessive disorder caused by mutations in dystrophin gene, that provokes a non-functional protein. When this mutations appear CRISPR/Cas9 is a genome editing tool that uses a guide RNA (gRNA) and a specific nuclease
protein loses its capacity to bind internal cytoskeleton to extracellular matrix in muscular tissue. DMD patients suffer from muscular degeneration, that (Cas9) to cleave a targeted sequence. The result will be a double-strand break in the DNA
over time becomes life-threatening. In contrast, BMD patients develop milder and later symptoms as the mutations lead to a truncated but partially sequence, which the cell will try to repair by either HDR (homology-directed repair) or NHE]

functional dystrophin (non-homologous end-joining), performing the genome edition.
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3 Approaches for gene therapy
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RT-PCR from four mice after AAV-retraorbital injection shows the presence of an excised RT-PCR shows an only band in non-treated animals, in contrast to AAV-CRISPR/Cas9 treated mice that show RT-PCR shows again a non excised band of 700 pb in all mice and in animals treated with
band in time, demonstrating that the CRISPR/Cas9 method had excised exon 23 two bands, the lower corresponding to the missing defective exon 23. AAV-Dmd an additional 500 bp band corresponding to the excised exon.
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The Western blot analysis from Nelson et al. confirmed the presence of dystrophin after the treatment as The Western blot assay confirmed the presence of dystrophin after the treatment as shown

A Western blot was performed to see the dystrophin presence, in this case with 4 mice shown in the positive controls (+). Moreover, the intensity quantification confirms a presence of at least 6% in 7 mice treated with Dmd gRNAs. The intensity quantification confirms the presence of
treated by retraorbital injection at 8 weeks, comparing skeletal TA and heart muscles. of dystrophin in TA muscle and 12% in heart muscle. dystrophin in both heart and TA muscle, compared with the WT and the negative control.
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An immunofluorescence analysis was performed in heart and TA tissue after retraorbital The immunofluorescence comparison between WT, saline (Mdx non-treated) and treated mice show that The immunofluorescence assay from two treated mice show an increase in the presence of
injection and the results show a considerable increase in the presence of dystrophin comparing after AAV-CRISPR intraperitoneal injection, heart and TA have significantly recovered dystrophin. dystrophin in both heart and skeletal muscle cells in comparison to non-treated (vehicle).
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