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In this research and development, we focused on Genomic Instability Diseases, particularly Xeroderma Pigmentosum (XP)
and Cockayne Syndrome (CS), aiming to resolve Variants of Uncertain Significance (VUSs) identified through next-
generation genome analysis. Our goal was to identify the mutations that contribute to the diseases and obtain potential
therapeutic candidates (ASO-based therapies). With the widespread adoption of next-generation genome analysis, numerous
genetic mutations related to the onset of various diseases, including genetic disorders, have been identified. However, many
of the identified mutations are located in the protein-coding regions or boundaries between protein-coding and non-coding
regions, where determining their pathogenicity is relatively straightforward. On the other hand, with the accumulation of a
vast amount of genomic data, a large number of VUSs are also being detected. However, the validation of the involvement
and pathogenicity of these VUSs in disease onset has not been fully conducted.

We have been conducting continuous research aiming to identify the causes of intractable genetic disorders that demonstrate
genomic instability and to elucidate their molecular pathogenesis. Genomic instability refers to various diseases that occur
due to abnormalities in DNA repair mechanisms and DNA damage response mechanisms, which are necessary for maintaining
and transmitting genetic information in a stable manner. Collectively, these diseases are referred to as a group of genomic
instability disorders. The XP and CS, which is the subject of this research proposal, falls under the category of genomic
instability disorders. With genomic analysis alone, many cases (XP and CS) have emerged where the genetic mutations related
to disease onset have not been identified, leading to the accumulation of VUS. Therefore, in this research project, our team
has focused on developing a screening system to assess the involvement of VUS in disease onset and an associated method
for identifying potential drug targets.

The research has resulted in the development of effective methods for evaluating VUS and identifying potential drug targets
for multiple different genetic disorders. This breakthrough has expanded the possibilities for drug discovery in cases that were
previously considered to have unknown disease-causing mutations. In the future, it is anticipated that the wider adoption of
whole-genome analysis will lead to an increase in the number of diseases and cases that can benefit from ASO-based therapies
targeting intronic mutations. We aim to further contribute to the field of drug discovery for rare diseases by applying the

evaluation system developed by our research team.



