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New Hope for Cardiac Fabry Disease Across East Asia
— A novel orally available compound that corrects RNA mis-splicing —

Summary / Overview

A research team led by Professor Masatoshi Hagiwara and Associate Professor Tomonari Awaya at
the Graduate School of Medicine, Kyoto University, in collaboration with Daiichi Sankyo Co., Ltd., has
developed a new therapeutic approach that corrects RNA mis-splicing using an orally administrable
small-molecule compound.

The team focused on cardiac Fabry disease caused by a GLA gene mutation (c.639+919G>A),
commonly found across East Asia, including Taiwan and Japan. This mutation leads to cardiac
dysfunction in middle-aged individuals. Using cardiomyocytes derived from patient iPS cells, the team
developed a novel compound named RECTAS-2.0, which successfully restored proper RNA splicing and
enzyme activity. Furthermore, oral administration of this compound also corrected RNA mis-splicing in the
heart tissue of genetically modified mice carrying the same mutation. Unlike conventional enzyme
replacement therapy (ERT), this compound is orally available and efficiently delivered to cardiac tissue,
making it a promising option for early intervention and preventive treatment.

The compound is now being prepared for clinical application in collaboration with Kyoto University—
affiliated venture, BTB Therapeutics, Inc. and Magmitt Pharma Co., Ltd.. The approach is gaining
attention as a potential breakthrough in preemptive RNA-based medicine applicable to a wide range of
genetic disorders caused by splicing defects.

This study was published online in the international scientific journal Science Advances on April 9,
2025 (U.S. Eastern Time).

RNA-Based Oral Drug Candidate for Cardiac Fabry Disease Common in East Asia
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1. Background

RNA splicing is a critical biological process in which non-coding sequences (introns) are removed from
precursor RNA transcripts, and coding sequences (exons) are joined together precisely. When splicing is
disrupted, it can lead to incorrect or deficient protein production and cause a wide range of diseases. In
fact, it is estimated that 30-50% of all genetic disorders are caused by splicing abnormalities due to single-
nucleotide mutations, making RNA splicing regulation an important target in drug discovery.

Fabry disease is a lysosomal storage disorder caused by mutations in the GLA gene, resulting in
reduced activity of the enzyme a -galactosidase A, and subsequent accumulation of globotriaosylceramide
(Gb3) in cells. Among its variants, the ¢.6394+919G>A mutation, which is particularly prevalent in East Asian
populations, leads to a subtype known as cardiac Fabry disease, characterized by progressive cardiac
dysfunction in middle-aged individuals. This specific mutation induces the inclusion of a “poison exon”
during the RNA splicing process. The aberrant exon insertion introduces a premature stop codon, halting
protein translation and severely limiting enzyme production.

Currently, the most common treatment for Fabry disease is enzyme replacement therapy (ERT), which
involves biweekly intravenous infusions of recombinant a -galactosidase. However, ERT is costly, invasive,
and its efficacy—particularly for cardiac symptoms—remains limited. These challenges highlight the urgent

need for more practical and fundamental therapeutic approaches.

2. Methods and Key Findings

To develop an oral therapeutic approach, the research team aimed to identify and evaluate small-
molecule compounds capable of correcting abnormal RNA splicing. In collaboration with Daiichi Sankyo
Co., Ltd., the team modified an existing splicing modulator, RECTAS, and screened 418 derivatives,

ultimately identifying a highly active new compound named RECTAS-2.0.

* RECTAS corrects aberrant splicing and restores enzyme activity:

Initial experiments using blood cells derived from Fabry patients revealed that RECTAS significantly
suppressed the inclusion of the poison exon in GLA mRNA. The team also established a disease model
using cardiomyocytes differentiated from patient-derived iPS cells (iPSC-CMs). In this model, RECTAS
promoted skipping of the poison exon, restored normal GLA splicing, and led to a significant increase in

a -galactosidase A activity, along with a reduction in intracellular Gb3 accumulation.

* RECTAS acts via the splicing factor SRSF6:
Mechanistic studies demonstrated that RECTAS enhances the activity of a splicing factor called SRSF6,
which strengthens recognition of exon 5, located downstream of the poison exon. This selective exon

recognition promotes proper splicing and increases the amount of functional enzyme.

* Development of RECTAS-2.0 with superior oral bioavailability and heart delivery:
Although RECTAS showed promising activity, it required high doses to achieve effective concentrations

in blood, and its distribution to heart tissue was limited. To overcome this limitation, the team synthesized



and screened 418 derivatives, identifying RECTAS-2.0 as a lead compound with approximately 10 times

higher splicing correction activity and significantly improved tissue distribution to the heart.

* In vivo efficacy confirmed in transgenic mice:

To evaluate the in vivo effect, the team generated transgenic mice carrying the human GLA gene with
the ¢.639+919G>A mutation and orally administered RECTAS-2.0. They confirmed the restoration of normal
splicing of the human GLA gene specifically in heart tissue, marking a major step forward in the
development of an orally available splicing modulator. RECTAS-2.0 has also passed multiple preclinical
safety and toxicity tests, with no significant adverse findings to date, supporting its potential for clinical

application.

3. Impact and Future Outlook

The research team is currently collaborating with BTB Therapeutics, Inc., a Kyoto University-affiliated
startup, and Magmitt Pharmaceuticals Co., Ltd. to prepare for clinical trials in humans. Before proceeding,
the efficacy and safety of RECTAS-2.0 in humans must be carefully evaluated, and the team is committed
to advancing the clinical development in a rigorous and stepwise manner.

This study not only demonstrates a promising treatment for cardiac Fabry disease but also suggests
broader applications of the approach to other inherited disorders caused by RNA mis-splicing. In particular,
this strategy holds potential for preventive therapy, in which treatment is initiated before the onset of
symptoms. As such, this work represents a major step toward establishing a new model of RNA-based

preventive medicine that could reshape the future of genetic disease management.

4. About the Research Project

This research was conducted as a collaborative project between the Graduate School of Medicine,
Kyoto University, Daiichi Sankyo Co., Ltd., and Taipei Veterans General Hospital. The project received
funding from the following organizations and programs: Japan Society for the Promotion of Science (JSPS):
Grants-in-Aid for Scientific Research (Grant Numbers: 15H05721, 21H05042, 19K07367); Japan Science
and Technology Agency (JST): CREST Program (Grant Number: JPMJST2181); Japan Agency for Medical
Research and Development (AMED): (Grant Numbers: 20lm0203054, 20ek0109327, 22gm4010013,
201k0201003j0001, 21bm0104001, 23bm1323001); Kyoto University: ISHIZUE 2022 Support Program;

Sanofi: Educational Research Grant; iPS Cell Research Fund.

Glossary

1. RNA Splicing: A process in which non-coding sequences (introns) are removed from precursor RNA (pre-
mRNA), and the coding sequences (exons) are joined together to form mature mRNA. Proper splicing is
essential for correct protein production.

2. Poison Exon: An aberrant exon that is mistakenly inserted into the mRNA, leading to premature stop
codons and mRNA degradation, thus reducing protein production.

3. iPS Cells (Induced Pluripotent Stem Cells): Artificial stem cells derived from somatic cells (such as skin



or blood) that can be differentiated into various cell types. Used for disease modeling and analysis.

4. Splicing Regulatory Factor (SRSF6): A protein that regulates RNA splicing and plays a key role in the
selection of correct exons.

5. Cardiac Fabry Disease: A hereditary disorder caused by GLA gene mutations, leading to the accumulation
of glycosphingolipid Gb3 in the heart and resulting in cardiac dysfunction.

6. Enzyme Replacement Therapy (ERT): A treatment in which the missing enzyme is administered via
regular intravenous infusions. It is costly and invasive.

7. Preemptive RNA Therapy: A novel medical strategy aimed at correcting RNA abnormalities before

disease onset to prevent the development of genetic disorders.

Researchers’ Comments

Masatoshi Hagiwara (Professor, Kyoto University Graduate School of Medicine): “It is estimated that more
than 10,000 people in western Japan and Taiwan may carry the mutation responsible for cardiac Fabry
disease. We hope to make this oral therapeutic compound available as soon as possible. We aim to
establish the world’s first preemptive RNA-based therapy, in which rare diseases are diagnosed at the

genetic level and prevented through RNA-targeted treatment.”

Tomonari Awaya (Associate Professor, Kyoto University Graduate School of Medicine): “This study was
made possible thanks to the cooperation of patients with Fabry disease in Japan and Taiwan, allowing us
to confirm the compound’s effects at the cellular level. To ultimately deliver this treatment to patients, we
must continue rigorous safety and toxicity assessments and carefully evaluate its efficacy in humans. We

sincerely appreciate your ongoing support and collaboration.”
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