[tk A
REEEES 24bn1423026h0002 1ERL EH B SH7E5A308

HARERMZEBRREME — FA - MRRER - B HeRESNEET e 77 A
(FRABSFRA 1PS IR 2 AV 7R BBARRT - BISERFZTRRER)
£ ik

NE:

I EARER
WFZEBR R RS« (AARGE) BBEIEEZ W, DIVED T#% 42 BT 2 BTN IRIGRE D
BA s

(£ F&) Development of a novel antiarrhythmic therapy using nucleic acid drug to

improve the prognosis of cardiomyopathy
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This project aims to develop a novel nucleic acid drug with anti-arrhythmic properties that can improve heart failure prognosis
by verifying whether arrhythmic activity decreases at the cardiomyocyte level. Specifically, we targeted the gene expression
of gene X, previously identified by the applicant as associated with heart failure, using nucleic acid drugs in cardiomyocytes

derived from patients with severe heart failure complicated by ventricular arrhythmias.

As planned, we established iPS cell lines from four patients with cardiomyopathy complicated by ventricular arrhythmias,
each with different genetic mutations. These iPS cells were successfully differentiated into cardiomyocytes. Furthermore,

elevated expression of gene X was confirmed in two of these cardiomyocyte lines.

We identified a potent antisense nucleic acid sequence that effectively reduced the expression of the target gene X in
healthy human iPS-derived cardiomyocytes. By modifying the target mRNA recognition region of this hit sequence, we

synthesized 20 novel antisense nucleic acids and identified a more active and less toxic seed sequence.

Additionally, we established an experimental system for detecting arrhythmic activity at the cardiomyocyte level and
confirmed that introducing these antisense nucleic acids significantly suppressed arrhythmic activities in cardiomyopathic
cells. Moreover, using a contraction evaluation assay system, we demonstrated that these antisense nucleic acids did not

adversely affect contractile function.

Future studies will combine evaluations in cardiomyopathy model mice in vivo, aiming toward clinical application of the
nucleic acid drug. Although currently targeting ventricular arrhythmias due to the clarity of evaluation, the mechanism

underlying gene X could potentially extend its application to more generalized heart failure.

Considering the rapidly increasing population of heart failure patients, now numbering around 1.2 million nationwide,
compared to 1 million cancer patients, the potential impact of expanding therapeutic applications to heart failure is
substantial. Furthermore, advancing technologies for delivering antisense nucleic acids to the heart through this research
could accelerate nucleic acid drug development for other cardiac diseases and genetic targets. Antisense nucleic acids have
the advantage of allowing rapid drug development for different targets using a unified platform, assuming adequate safety is
demonstrated with lead products. Although N-of-1 drug development for rare diseases has already been realized in Europe
and the US, it currently faces significant restrictions based on target organs. Through this series of research efforts, the heart

is anticipated to become a viable target organ for N-of-1 drug development.



