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Summary

This study aimed to establish the foundational technologies and collaborative framework
necessary for disease modeling and therapeutic development of the rare neurodegenerative disorder
SENDA/BPAN, using patient—derived induced pluripotent stem cells (iPSCs). This project focused
on the development of iPSC-based resources and protocols for neural differentiation, as well as
the transfer of these technologies to disease researchers who had limited prior experience with

iPSC handling.

Through this collaboration, we found that a “side-by-side support model” , where iPSC
specialists provide direct technical assistance and training while tailoring tools to the needs
of disease researchers, 1is highly effective in enabling non—specialists to utilize iPSC
technology. In particular, we developed and transferred optimized neural differentiation systems

and reporter cell lines suitable for visualizing autophagy, mitochondrial function, and iron
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metabolism, key processes implicated in SENDA/BPAN pathogenesis.

While the project did not yield immediate disease—specific phenotypes in iPSC—derived neural
cells, it successfully laid the groundwork for future discoveries. We systematically developed
experimental protocols, established quality control measures, and transferred both materials
and techniques to disease researchers. This has resulted in a robust infrastructure—both
technical and collaborative—that will support future phenotypic analyses and therapeutic

screening.

Importantly, this effort also highlighted that successful application of iPSC technology in
rare disease research requires more than the mere availability of cell lines. Rather, it demands
a sustained and integrative transfer of practical knowledge, with particular attention to

reproducibility and cellular maturity in disease modeling.

The collaborative framework established in this project, where iPSC researchers serve as
technical partners and disease researchers lead the biological investigation, offers a valuable
model for cross—disciplinary research. We anticipate that this framework will be applicable not
only to SENDA/BPAN but also to other intractable and rare diseases. Moving forward, we will
continue to refine our disease models and promote broader utilization of iPSC-based platforms

for drug discovery across various disease areas



