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Therapeutic systems of muscular dystrophy by morpholino oligonucleotide-loaded nanob
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It is expected that exon skipping, mediated by antisense oligonucleotides (AOs), i
s one of the most promising methods for restoration of dystrophin expression in Duchenne muscular dystroph
y (DMD) treatment. However, efficient delivery method of AOs is still required for the DMD treatment. We h
ave developed the PEG-liposomes entrapping echo-contrast gas, Bubble liposomes (BLs), which can function a
s a novel gene delivery tool with ultrasound (US). In this study, to develop an efficient_phosphorodiamida
te morpholino oligomer (PMO) delivery system, we tested the potency of the BLs combined with US to boost t
he delivery of PMO and increase the skipping of the mutated exon in the DMD model mouse. The results indic
ated that the combination of BLs and US increased the efficiency compared with PMO injection alone, leadin
g to enhanced dystrophin expression in the US-focused muscles. Thus, this US-mediated BLs technique may pr
ovide an effective delivery method for PMO therapy for DMD muscle.
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Fig. 1. Detection of exon 23- skipped dystrophin mRNA by
RT-PCR. Quantitative analysis by RT-PCR. Exon 23-skipping
efficiency in TA muscle was calculated by using the following
formula [(the intensity of skipped band) / (the intensity of
skipped band + the intensity of unskipped band)]. Data (n=8) are
shown as means +S.D. **P<0.01. PMO: Phosphorodiamidate
morpholino oligomer. BL: Bubble liposomes. US: Ultrasound.
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Fig. 2. Detection of dystrophin expressmn
immunohistochemistry. Dystrophin expression in TA muscle
was detected by immunohistochemistry 2 weeks after
intramuscular injection of morpholino with Bubble liposomes
and ultrasound. Dystrophin expression was examined with
fluorescence microscopy.
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Fig. 3. Delivery of morpholino into heart by Bubble liposomes and
Ultrasound Morpholino and Bubble liposomes were injected into
the tail vein of mdx, and ultrasound was focused at heart
transcutaneously. Two weeks after injection, heart was collected
and immunostaining. Dystrophin expression was examined with
fluorescence ~ microscopy.  Magnification, x  20. PMO:
Phosphorodiamidate morpholino oligomer. BL: Bubble liposomes.
US: Ultrasound.
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