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The purpose of this study was to generate the therapeutic medicines for muscular dystrophy or for

psychiatric diseases in Down syndrome.

[Muscular dystrophy]
Duchenne muscular dystrophy (DMD) is a genetic disorder. It is characterized by progressive
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muscle degeneration and weakness due to the absence of dystrophin. Current therapeutic
approaches attempt to restore dystrophin protein expression by induction of exon skipping. We
have reported on the small molecule TG003 that promotes exon skipping in previous studies
(Muraki et al, J Biol Chem. 2004;279:24246, Nishida et al., Nat Commun. 2011;2:308). In addition,
we have found an alternative splicing intervention compound RECTAS (Yoshida et al, Proc Natl
Acad Sci U SA. 2015;112:2764). It have operated a genetic sequence that is different from
TGO03 targeting sequences. These findings suggested a possibility that more patients would
be treated. In this study, we aimed to identify POC in clinical study after both nonclinical
studies and GMP manufacturing using the candidate compound.

From fiscal year 2012 to fiscal year 2016, we carried out a candidate compound selection, a
large amount synthesis, evaluations of physical properties, and nonclinical studies. We estimated
the dosage amount of the candidate compound by both Toxicity Studies and Safety Pharmacology
Studies. We implemented nonclinical studies on getting advice from ARO in Kyoto University
Hospital "Institute for Advancement of Clinical and Translational Science". We demonstrated that
oral administration of a candidate compound could modulate pre-mRNA splicing in the skeletal
muscle (Sako et al, Sci Rep. in press). To our best knowledge, this is the first study to modulate
splicing in the skeletal muscle by using a small molecule. These findings indicate that a compound
can calibrate expression of dystrophin in muscular tissues and it can alleviate the symptom of the
muscular dystrophy. Taken together, we completed a confirmation of in wivo POC
pharmacologically about splicing regulation by using a CLK inhibitor. We aim to derive a

compound to companies for the practical use from now on.

[Psychiatric disorders in a Down syndrome patient and the obstinate disease such as cancer]
A Down syndrome (DS) is the chromosomal disorder, with a frequency of one in approximately 700
births worldwide (Antonarakis, Nat Rev Genet. 2017;18:147). The human DYRKIA gene is located
on trisomic chromosome 21 in DS patients, leading to its overexpression (Dowjat et al., Neurosci Lett.
2007;413:77). In this study, we aimed to introduce a small molecule (DYRK1A inhibitor) to clinical
trial after behavioral pharmacological analysis, pharmaceutical studies, and nonclinical studies.
From fiscal year 2012 to fiscal year 2016, we established a large amount synthesis of a
candidate compound and promoted pharmacological studies. We completed a confirmation of in
vivo POC pharmacologically about "Down syndrome" and "Cancer" by using a different compound

each. We aim to derive a compound to companies for securing the clinical trial costs from now on.
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