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Platform Program for Promotion of Genome Medicine (FY2016)
Summary Statement
Study Title: Development of genetic disease medicine by pharmacogenomics analysis of splice-switching
compounds
Investigator: Masatoshi Hagiwara, MD, PhD, Professor and Vice Dean, Department of Anatomy and Developmental
Biology, Kyoto University Graduate School of Medicine
Major Progress during FY2016:

Major progress during FY2016 include development of prototype algorism for targeting rule of splice-
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switching compounds, functional analysis of those compounds, optimization of iPS cell experimental conditions and

initiation of international collaboration, as described below.

1. Targeting rule analysis for splice-switching compounds

We have conducted RNA-Seq for human cell lines, treated with either exon skipping- or exon inclusion-
inducing compounds. By analyzing those transcriptome datasets, we developed prototype algorism for splicing
targeting rule to sort out those genetic disease with an expected therapeutic effect by treatment with splice-switching
compounds.

During FY2016, we also found several additional genetic diseases, as promising targets by splice-switching
compounds. For those target splicing events, we initiated functional study for their splicing regulation and
pharmaceutical action of compounds. As a result, we successfully identified specific set of alternative splicing factors
that mediate splice-switching following compound treatment. Those experimental evidences will provide a feedback
to further improve algorism to predict target splicing events and genetic diseases. We will further continue functional

analysis for more expanded set of target splicing events during the next fiscal year.

2. Synthetic development and preclinical assessment for splicing manipulating compounds

We examined preclinical assessment for splice-switching compounds, regarding pharmacokinetics, general
toxicity, and genotoxicity. For one of the compounds, which showed poor blood stability, we conducted synthesis of
derivative compounds to obtain backup compound with improved blood stability with a comparable splicing

manipulating activity.

3. Pharmacological efficacy test in iPS cells as a genetic disease model.

During FY2016, we optimized culturing and differentiation condition for iPS cells, aiming their application
for pharmacological efficacy tests for genetic diseases. For those genetic diseases confirmed for splicing recovery
following compound treatment, we obtained iPS cells and completed preparation of own cell culture stock for use in

further study.

4. Preparation for a future clinical trial.

Epidemiological survey has been conducted for those genetic diseases, identified as a promising target by
splice-switching compounds for a therapeutic effect. In many cases, patients are common in foreign districts, thereby
we initiated collaboration with foreign research or medical institutes aiming future cooperation on clinical

investigation.
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