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This research project aimed to establish a novel antisense oligonucleotide design strategy targeting the splicing branchpoint
(BP-AON) as a platform for exon-skipping drug discovery. Using the DMD gene, the causative gene for Duchenne muscular
dystrophy, as a model, we demonstrated that BP-targeted oligonucleotides can induce exon skipping in constitutive exons and
identified multiple candidate sequences with promising activity. Patient-derived cellular models were used to evaluate the

approach, supporting its potential as an integrated platform for rational design and preclinical evaluation.

Unlike conventional antisense oligonucleotide strategies that target splicing regulatory elements such as ESEs and ESSs, this
approach directly targets the splicing branchpoint (BP), an essential cis-element for spliceosome assembly. Because
conventional design often requires empirical screening of many candidate sequences, BP targeting provides a more rational

and potentially broadly applicable strategy for inducing exon skipping.

In cultured cells, BP-AONs designed against therapeutically relevant regions of the DMD gene showed exon-skipping activity,
and several candidates exceeded the activity of a benchmark sequence derived from an approved exon-skipping drug under
the same experimental conditions. The identified lead sequences are being considered for further development, and a patent
application has been filed to protect these findings. In patient-derived induced myogenic cells, BP-AON treatment induced
the intended exon-skipping event and restored expression of a shortened dystrophin protein, indicating that the approach can

lead to functional protein recovery.

We also explored the applicability of BP-AONs to pseudoexon-generating variants identified from genome sequencing data
in muscle disease patients. This workflow links genomic diagnosis to therapeutic oligonucleotide design and may serve as a
basis for individualized or N-of-1 nucleic acid therapies. Mechanistic analyses further suggested that BP-AON efficacy is

influenced not only by the targeted BP but also by surrounding splicing architecture, including alternative BP usage.

Overall, this project established BP-AON design as a promising strategy for exon-skipping drug discovery. Future work will
focus on improving delivery, optimizing oligonucleotide chemistry, and developing predictive models for BP-AON efficacy,

with the goal of accelerating the development of nucleic acid therapeutics for genetic diseases.



