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Validation

All in vitro and in cell culture experiments were performed in technical triplicates. For in vivo experiments, n= 3 - 5 mice were used for
analysis. No sample size calculation was performed. Sample sizes were estimated based on standards of the field.

For IVIS imaging analysis, dead mice were excluded. For CIRCLE-seq analysis, unmapped reads and non-specific peaks (no defined cutting
edge) were excluded.

Multiple mice or cell samples were examined for each experiment. All findings can be reproduced with the same methodology in the multiple
experiments. Key experiments (i.e. LNP injection and assessment of in vivo genome editing) were confirmed by more than two researchers.

Littermate mice were classified based on body weight and randomly separated into experimental groups, so that each group has similar
average body weight. No randomization was done for cell based experiments because multiple conditions are well controlled among multiple
samples.

Blinding was not used in this study, to avoid sample misidentification. Bias cannot alter the outcome of the delivery efficiencies and genome
editing patterns.

<Western blot>

Rabbit polyclonal anti-dystrophin (cat #ab15277, Abcam, Cambridge, UK; 2,000-fold dilution),

Rabbit anti-GAPDH (cat #2118, Cell Signaling Technology, Danvers, MA; 4,000-fold dilution),

Rabbit polyclonal anti-Cas9 (cat #632607, Takara Bio; 1,000-fold dilution),

anti-rabbit IgG HRP-linked whole antibody (cat#NA934-aML, GE Healthcare, Chicago, IL, 5,000-fold dilution for dystrophin, 1,000- or
5,000-fold dilution for GAPDH or 1,000-fold dilution for Cas9)

<Immunohistochemistry>

polyclonal anti-dystrophin (cat #ab15277, Abcam, Cambridge, UK; 100-fold dilution)

polyclonal anti-Laminin 2 alpha (cat #ab11576, Abcam, Cambridge, UK; 1,000-fold dilution)

rabbit anti-rat IgG (H + L), biotinylated (cat#BA-4000, Vector laboratories, CA, 200-fold dilution)

goat anti-Rabbit IgG (H;L) Highly Cross-Adsorbed Secondary Antibody, Alexa Fluor 568 (cat#A11036, Thermo Ficher Scientific,
Waltham, MA, 200-fold dilution)

All the antibodies used in the study were validated by the manufacture.

anti-dystrophin: https://www.abcam.co.jp/dystrophin-antibody-ab15277.html

anti-GAPDH: https://www.cellsignal.jp/products/primary-antibodies/gapdh-14c10-rabbit-mab/2118

anti-Cas9: https://www.takarabio.com/products/gene-function/gene-editing/crispr-cas9/cas9-antibodies




