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In this study, members in Kyoto University and Gifu University conducted a collaborative research project to establish
induced pluripotent stem (iPS) cells derived from a patient with the PSMB9-G156D mutation. These iPS cells were
differentiated into monocyte-lineage cells and analyzed to elucidate the significance of the PSMB9-G156D mutation and
the pathogenesis of the patient’s condition. Furthermore, iPS cell differentiation and analysis techniques were transferred
to Gifu University, with the aim of establishing a sustainable collaborative research framework between the two

institutions.

The PSMB9-G156D mutation-associated disease is a novel condition resembling proteasome-associated
autoinflammatory syndrome (PRAAS), characterized by autoinflammation along with pulmonary hypertension and
immunodeficiency. The underlying disease mechanisms remain largely unknown. Although knock-in mice harboring the
same mutation exhibited immunodeficiency, they did not display phenotypes suggestive of autoinflammation. Therefore,
studies using human cells are essential for understanding the disease pathology; however, due to the extreme rarity of
the condition and limited sample availability, patient-derived iPS cells serve as a valuable alternative research tool. This
study aims to elucidate the pathophysiology and develop therapeutic approaches for this novel disease involving both

autoinflammation and immunodeficiency by analyzing patient-derived iPS cells with the PSMB9-G156D mutation.

Initially, iPS cells were generated from a patient with the PSMB9-G156D mutation, and the same mutation was
introduced into wild-type iPS cells. These iPS cells were successfully differentiated into macrophages. The iPS cells and

related cell lines are currently undergoing the deposition process at the RIKEN Bioresource Center.

This study established a sustained collaborative research framework between Kyoto University and Gifu University and
promoted the transfer and dissemination of iPS cell-based analysis techniques to Gifu University. The technology transfer
for iPS cell generation and analysis has been completed, and the relevant cell lines have been transferred, enabling Gifu
University to independently conduct immunological disease research using iPS cells. The collaboration will continue,

with future efforts also directed toward expanding the application of these methods to other rare diseases.



