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Supplementary Figure 1 AEx50-Dmd-Luc mouse model analysis. Genomic sequence
of targeted locus of WT-Dmd-Luc (top line) and AEx50-Dmd-Luc founder (bottom line)
with a 215 base pair deletion that eliminated exon 50 (indicated in color green). sgRNA-

#1 and #2 are indicated in blue.
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Supplementary Figure 2 AEx50-Dmd-Luc reporter mouse genotyping strategy. (a)
lllustration of the WT-Dmd-Luc and WT-Dmd-Luc genes. (b) Genotyping results of
AEx50-Dmd-Luc reporter mice. Schematic of genotyping strategy and forward (Fw) and

reverse (Rv) primers. The AEx50-Dmd-Luc mouse is the female founder of the colony.
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Supplementary Figure 3 Muscle histological analysis of the AEx50-Dmd-Luc mouse
model. Hematoxylin and eosin (H&E) staining of tibialis anterior, quadriceps and

diaphragm muscles of 6 week old WT-Dmd-Luc and AEx50-Dmd-Luc mice. n=5. Scale

bar: 50um.
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Supplementary Figure 4 Strategy for CRISPR/Cas9-mediated genome editing in AEx50
mice. (a) lllustration of sgRNA binding position and sequence for sgRNA-ex51. PAM
sequence for sgRNA is indicated in red. Black arrow indicates the cleavage site. (b) The
muscle creatine kinase 8 (CK8e) promoter was used to express SpCas9. The U6, H1 and

7SK promoters for RNA polymerase |ll were used to express sgRNAs.
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Supplementary Figure 5 Dystrophin immunohistochemistry of entire tibialis anterior
muscle of WT-Dmd-Luc mice, control AEx50-Dmd-Luc mice and AEx50-Dmd-Luc mice

injected with AAV9-Cas9 and AAV9-sgRNA, 4 weeks after injection.
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Supplementary Figure 6 Correction of dystrophin expression by intra-muscular injection
of AAV9-encoded gene editing components. (a) Bioluminescence imaging of AEx50-
Dmd-Luc mice injected with AAV9-Cas9 and AAV9-sgRNA 1 week and 3 weeks after
injection. (b) Dystrophin immunohistochemistry of tibialis anterior muscle of WT-Dmd-Luc
mice, control AEx50-Dmd-Luc mice and AEx50-Dmd-Luc mice injected with AAV9-Cas9
and AAV9-sgRNA, 1 week and 3 weeks after injection. (¢) Percentage of indels detected
at exon 51 after AAV9-Cas9 and AAV9-sgRNA-51 treatment using tracking indels by
decomposition (TIDE) analysis of genomic DNA and RT-PCR (cDNA) products from
tibialis anterior AEx50-Dmd-Luc mice injected with AAV9-Cas9 and AAV9-sgRNA-51 1
week and 3 weeks after injection. (d) Western blot analysis of dystrophin (DMD),
luciferase (Luc), Cas9 and vinculin (VCL) in tibialis anterior of WT-Dmd-Luc mice, control
AEX50-Dmd-Luc mice and AEx50-Dmd-Luc mice injected with AAV9-Cas9 and AAV9-
sgRNA. (e) Quantification of dystrophin expression from blots after normalization to
vinculin. (f) Quantification of luciferase expression from blots after normalization to

vinculin. Data are represented as mean + SEM. n=5. (***P<0.0005). Scale bar: 50um.
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Supplementary Figure 7 Dystrophin immunohistochemistry of entire tibialis anterior
muscle of WT-Dmd-Luc mice, control AEx50-Dmd-Luc mice and AEx50-Dmd-Luc mice

injected with AAV9-Cas9 and AAV9-sgRNA, 1 week and 3 weeks after injection.
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Supplementary Figure 8 Dystrophin immunohistochemistry of entire tibialis anterior and
triceps muscles of WT-Dmd-Luc mice, control AEx50-Dmd-Luc mice and AEx50-Dmd-

Luc mice injected with AAV9-Cas9 and AAV9-sgRNA, 10 weeks after injection.
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Supplementary Figure 9 Muscle histological analysis of the AEx50-Dmd-Luc mice 10
weeks after systemic injection. Hematoxylin and eosin (H&E) staining of diaphragm,

tibialis anterior and triceps muscles. n=4. Scale bar: 50pum.
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Supplementary Figure 10 Cas9 protein expression 10 weeks following systemic delivery
of AAV9-encoded gene editing components. Western blot analysis of Cas9 and vinculin
(VCL) in liver, quadriceps, diaphragm and heart of AEx50-Dmd-Luc mice 10 weeks after

systemic injection with AAV9-Cas9 and AAV9-sgRNA. n=4.
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Supplementary Figure 11 In vivo Dmd gene editing after systemic delivery of AAV9-
Cas9 and AAV9-sgRNA-51. Percentage of indels detected at exon 51 after AAV9-Cas9
and AAV9-sgRNA-51 treatment using tracking indels by decomposition (TIDE) analysis
of RT-PCR products from diaphragm, heart, tibialis anterior and triceps muscle samples
of untreated AEx50-Dmd-Luc mice and AEx50-Dmd-Luc mice injected with AAV9-Cas9

and AAV9-sgRNA-51. n=4.



Diaphragm DNA
Mouse #2 Mouse #3 Mouse #4

Mouse #1

I NE
M +ININS
IF INS

[ OFINS
B Del

Type % reads reads Type % reads reads Type % reads reads Type % reads reads

NE 87.74 120195 NE 88.41 108050 NE 88.51 107426 NE 89.27 180278

+1N INS 10.14 13887 +1IN INS 10.07 12313 +1NINS 9.56 11607 +1N INS 9.28 18749

IFINS 0.10 134 IF INS 0.05 59 IF INS 0.07 91 IF INS 0.11 217

OF INS 1.04 1423 OF INS 0.65 800 OF INS 0.54 652 OF INS 0.58 1167

Del 0.78 1354 Del 0.59 990 Del 01-10 0.80 1595 Del 01-10 0.54 1531

Diaphragm cDNA
Mouse #1 Mouse #2 Mouse #3 Mouse #4
I NE
M +1ININS
IF INS

" OFINS
M Del

Type % reads reads Type % reads reads Type % reads reads Type % reads reads

NE 26.03 34270 NE 39.75 57886 NE 30.42 41306 NE 28.08 19036

+1N INS 63.29 83309 +1N INS 50.82 73997 +1N INS 59.13 80292 +1N INS 60.52 41032

IF INS 0.48 635 IF INS 0.36 520 IF INS 0.32 428 IF INS 0.32 217

OF INS 2.35 3100 OF INS 2.06 3000 OF INS 263 3570 OF INS 267 1807

Del 3.78 10324 Del 7.01 10212 Del 7.51 10197 Del 8.42 5706

Supplementary Figure 12 In vivo Dmd gene editing 10 weeks after systemic delivery of
AAV9-Cas9 and AAV9-sgRNA-51. Genomic deep sequencing analysis of DNA from
diaphragm muscles of AEx50-Dmd-Luc mice injected with AAV9-Cas9 and AAV9-
sgRNA-51 10 weeks after systemic injection (top panel). Genomic PCR amplicons
generated across the exon 51 target site were analyzed by deep sequencing. RT-PCR
(cDNA) deep sequencing analysis of RNA from diaphragm muscles of AEx50-Dmd-Luc

mice injected with AAV9-Cas9 and AAV9-sgRNA-51 10 weeks after systemic injection



(lower panel). RT-PCR with primers for sequences in exons 48 and 53 were subjected to
amplicon deep-sequencing. The alignment of reads at the cleavage site was further
analyzed and regrouped in non-edited (NE), single nucleotide insertion (+1N INS), in

frame insertion (IF INS), out of frame insertion (OF INS) and deletion (DEL) groups. n=4.
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Supplementary Figure 13 Full diaphragm western blot scan corresponding to Figure 4.

Dystrophin (DMD) and vinculin (VCL).
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Supplementary Figure 14 Full heart western blot scan corresponding to Figure 4.

Dystrophin (DMD) and vinculin (VCL).
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Supplementary Figure 15 Full triceps western blot scan corresponding to Figure 4.

Dystrophin (DMD) and vinculin (VCL).
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Supplementary Figure 16 Full tibialis anterior western blot scan corresponding to
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Figure 4. Dystrophin (DMD) and vinculin (VCL).
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Supplementary Figure 17 Full tibialis anterior western blot scan corresponding to

Supplementary Figure 6.
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Supplementary Figure 18 Full liver western blot scan corresponding to Supplementary

Figure 10.
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Supplementary Figure 19 Full quadriceps western blot scan corresponding to

Supplementary Figure 10. Dystrophin (DMD) and vinculin (VCL).
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Supplementary Figure 20 Full diaphragm western blot scan corresponding to

Supplementary Figure 10. Dystrophin (DMD) and vinculin (VCL).
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Supplementary Figure 21 Full heart western blot scan corresponding to Supplementary

Figure 10. Dystrophin (DMD) and vinculin (VCL).



Supplementary Table 1 Primer sequences.

Experiment Primer name Primer sequence (5'-3')

SgRNA for Dmd-Ex79-Top CACCGAGGCTTCCTACATTGTGTCC
Targeting the end

exon 79 for Kl Dmd-Ex79-Bottom AAACGGACACAATGTAGGAAGCCTC

sgRNA for exon 50

Dmd exon 50-Top-1

CACCGAATGATGAGTGAAGTTATAT

Dmd exon 50-Bottom-1

AAACATATAACTTCACTCATCATTC

Dmd exon 50-Top-2

CACCGGTTTGTTCAAAAGCGTGGCT

Dmd exon 50-Bottom-2

AAACAGCCACGCTTTTGAACAAAC

Genotyping of Geno-Ex50-F GGATTGACTGAAATGATGGCCAAGG

AEx50 Geno-Ex-50-R CTGCCACGATTACTCTGCTTCCAG
Geno-KLuci-F AGCAGGCAGAGAAGGTGGTA

Genotyping of KI 1 g6 kiuci-wT-R GCGTGTGTGTTTGTTTAGGG

Luciferase

Geno-Kluci-KI-R

GGGCGTATCTCTTCATAGCCTT

sgRNA for exon 51

Dmd-Ex51-Top

CACCG CAC TAG AGT AAC AGT CTG AC

Dmad-Ex51-Bottom

AAAC GTCAGACTGTTACTCTAGTG C

RT-PCR primer Dmd-Ex48-F AGGTTCACTTAAAAGATTTTAGGCAG
flanking exon 48

and exon 53 TIDE Dmd-Ex52-R TAACATTTCATTCAACTGTTGTCTCC
Primer flanking Dmd-Ex48-F GATAAATCCTGAAAATTCCCCAATA
genomic exon 51

locus TIDE Dmd-Ex52-R TTTCACCCTAACTTTTCATCCCTT

Primers for Mi-seq
mouse genomic
DNA amplicon deep

Dmd-Ex51-Mi-seq-F

TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGGAAATTTTACCTCAAACTGTTGCTTC

Dmd-Ex51-Mi-seq-F

GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGAGGGAAATGGAAAGTGACAATATAC

sequencing

Primers for Mi-seq | Dmd-Ex51-cDNA-Mi- TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGGGAAATTTATAACCAACCAAGTCAGG
Mouse cDNA seq-F

:renq'ﬂl::;:geep SD emqf’éExm -CDNA-Mi- GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGAATGATTGTTCTAGCTTCTTGATTGC

Primers for Mi-Seq
for PCR with Bar
Codes

Univ-F AATGATACGGCGACCACCGAGATCTACACTCGTCGGCAGCGTC

BC1-F CAAGCAGAAGACGGCATACGAGATACATCGGTCTCGTGGGCTCGG
BC2-F CAAGCAGAAGACGGCATACGAGATTGGTCAGTCTCGTGGGCTCGG
BC3-F CAAGCAGAAGACGGCATACGAGATCACTGTGTCTCGTGGGCTCGG
BC4-F CAAGCAGAAGACGGCATACGAGATATTGGCGTCTCGTGGGCTCGG
BC5-F CAAGCAGAAGACGGCATACGAGATGATCTGGTCTCGTGGGCTCGG
BC6-F CAAGCAGAAGACGGCATACGAGATTACAAGGTCTCGTGGGCTCGG
BC7-F CAAGCAGAAGACGGCATACGAGATCGTGATGTCTCGTGGGCTCGG
BC8-F CAAGCAGAAGACGGCATACGAGATGCCTAAGTCTCGTGGGCTCGG
BC9O-F CAAGCAGAAGACGGCATACGAGATTCAAGTGTCTCGTGGGCTCGG
BC10-F CAAGCAGAAGACGGCATACGAGATAGCTAGGTCTCGTGGGCTCGG

BC11-F

CAAGCAGAAGACGGCATACGAGATGTCGTCGTCTCGTGGGCTCGG




BC12-F

CAAGCAGAAGACGGCATACGAGATCGATTAGTCTCGTGGGCTCGG

BC13-F CAAGCAGAAGACGGCATACGAGATGAATGAGTCTCGTGGGCTCGG
BC14-F CAAGCAGAAGACGGCATACGAGATCTTCGAGTCTCGTGGGCTCGG
BC15-F CAAGCAGAAGACGGCATACGAGATCTCTACGTCTCGTGGGCTCGG
BC16-F CAAGCAGAAGACGGCATACGAGATAGGAATGTCTCGTGGGCTCGG
BC17-F CAAGCAGAAGACGGCATACGAGATGCTACCGTCTCGTGGGCTCGG
BC18-F CAAGCAGAAGACGGCATACGAGATATCAGTGTCTCGTGGGCTCGG
BC19-F CAAGCAGAAGACGGCATACGAGATTATACTGTCTCGTGGGCTCGG
BC20-F CAAGCAGAAGACGGCATACGAGATCAACAAGTCTCGTGGGCTCGG
BC21-F CAAGCAGAAGACGGCATACGAGATGTTGTTGTCTCGTGGGCTCGG
BC22-F CAAGCAGAAGACGGCATACGAGATTCGGTTGTCTCGTGGGCTCGG
BC23-F CAAGCAGAAGACGGCATACGAGATAGTATTGTCTCGTGGGCTCGG
BC24-F CAAGCAGAAGACGGCATACGAGATTTAATTGTCTCGTGGGCTCGG
BC25-F CAAGCAGAAGACGGCATACGAGATGAGTGTGTCTCGTGGGCTCGG
BC26-F CAAGCAGAAGACGGCATACGAGATAATGGTGTCTCGTGGGCTCGG
BC27-F CAAGCAGAAGACGGCATACGAGATGGCGGTGTCTCGTGGGCTCGG




