Ultrasound-mediated delivery of non-viral full-length dystrophin vector to skeletal,
| >m muscle tissues in DMD mice and non-human primates.
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length DMD gene. Transcutaneous ultrasound-mediated gene delivery
(UMGD) offers a noninvasive, non-viral and spatially targeted approach to
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Figure 6: Mouse heart was single or double UMGD-treated with transgene expressing firefly luciferase (A) IVIS
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treated mice
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Figure 9: Full length human dystrophin is expressed in 7 weeks old mdx mouse diaphragm upon UMGD treatment (A)

Vector 1 Vector 2 Q%é:\ Q%@’ Schematic representation DNA vectors expressing full length human DMD under control of human-specific
ector ector %Q\ @2‘ promoter. (B) Capillary western blot analysis of mdx mice diaphragm tissue UMGD treated with full length human
A B DMD expression vector utilizing anti-DMD antibody. Untreated tissue was used as negative control. Indicated
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— 1 S:Jgs: ° c -QEJ [] Vector 1 length human DMD. (D) IHC analysis of age matched untreated diaphragm mouse skeletal muscle utilizing anti-DMD
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Figure 1: Expression of transgene in mouse skeletal muscle upon multiple UMGD-mediated delivery of DNA & I Dorsal Ventral
vector expressing firefly luciferase under control of muscle-specific promoter. (A) IVIS measurements over o‘*"é Q\{‘\

275 days of observation. Error Bars SEM. (B) representative IVIS images. _ _ _ _ _
Figure 10: (A) RNAscope analysis of transgenic DNA delivery to the NHP heart (Blue — DAPI; yellow — transgenic

DNA/RNA), (B) HALO gquantification of number of cells with transgenic DNA/RNA (C) ddPCR analysis of transgenic
DNA copy number per diploid genome
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¥ & b ' Figure 11: (A) RNAscope analysis of transgenic DNA delivery to the NHP diaphragm (Blue — DAPI; yellow —
| transgenic DNA/RNA), (B) HALO quantification of number of fibers with transgenic DNA/RNA
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Figure 5: Expression of full length human DMD in NHP skeletal muscle. (A) Capillary western
blot analysis of NHP skeletal tissue UMGD treated with full length human DMD expression
_ _ _ _ vectors utilizing anti-DMD antibody. Untreated tissue was used to evaluate background level
Figure 2: Expression of EGFP in mouse skeletal muscle one week post single treatment. (A) of endogenous NHP DMD protein expression. Of note, the anti-DMD antibody used cannot Summar
blot analysis of treated and untreated tissues with anti-EGFP antibody. C2C12 cells transfected with EGFP signal quantification of the total DMD protein abundance. DMD signal normalized to the total « established ultrasound-mediated gene delivery conditions for efficient and durable
expressing plasmid were used as positive control protein. (C) BaseScope analysis of the treated NHP muscle tissues utilizing probe detecting transgenic DNA delivery to mouse and NHP skeletal, hear and diaphragm muscle tissues
transgenic DMD mRNA (yellow — transgenic DMD mRNA; green — WGA). Untreated NHP
muscle tissue was stained as negative control. Yellow arrows mark transgenic DMD mRNA « developed potent full-length human DMD expression vector allowing full restoration of
signal. (D) IHC analysis of NHP skeletal muscle tissue UMGD treated with DNA vector DMD expression in human DMD myocytes
expressing HA-tagged full-length human DMD. The signal was detected by anti-HA antibody
(red — HA; green — WGA). Yellow arrows mark skeletal fibers expressing full-length human « in DMD disease mouse model, achieved robust full length human DMD expression in
DMD protein. major organs affected in DMD patients
* up to 50% of normal full length DMD expression is achieved in NHP skeletal tissue




