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The goal of this study is to regenerate iPS cell-derived human kidneys in mice and to establish a model
of drug-induced renal injury by administering nephrotoxic drugs. Furthermore, we aim to develop new
technologies in chimeric kidneys so that the regenerated kidneys can be used to treat renal failure.
Research and development achievements.

(i) Development of iDROP (interspecies dual replacement of progenitor).

We have developed mice in which nephron progenitor cells(tNPCs) and stromal progenitor cells(SPCs)
can be removed simultaneously. This enabled simultaneous regeneration of nephrons and stromal cells
from NPCs and SPCs extracted from rats. This system was named iDROP, and it was shown that chimeric
kidneys regenerated by iDROP suppressed T cell infiltration after xenotransplantation and reduced the
number of nephrons due to rejection with a smaller dose of immunosuppressive drugs than in conventional
xenotransplantation.

(ii) Validation of improved regenerative range and vitrification freezing.

To increase the number of regenerated nephrons, the transplantation method was improved and the
number of regenerated nephron-generating regions increased approximately 2.5-fold. In addition, it was
verified that the vitrification freezing method could be used to freeze and thaw foetal kidneys.

(iii) Regeneration of human-mouse chimeric nephrons.

The Six2-DTA model, which allows the use of human cells as donor cells, was developed and successfully
used to regenerate human-mouse-connected immature nephrons.

(iv) Establishment of an evaluation system using interspecies chimeric organoids.

Heterologous chimeric organoids were constructed to examine the chimerisation potential of induced cells.
By optimising the medium and sorting induced cells, the chimera formation rate of human and mouse
nephrons was increased to about 60%.

(v) Generation of novel mice with immunodeficiency system capable of progenitor cell replacement.
Conventional methods require complicated processes such as removal of fetal kidneys and transplantation
of donor progenitor cells in order to construct an animal experimental system for human nephrons.
Therefore, we developed a new method to produce chimeric kidneys specifically for the evaluation of drug-
induced renal injury models.

(vi) Generation of novel mice capable of progenitor cell replacement with an immunodeficiency system.
The newly developed mouse model is equipped with immunodeficient function, while the inducer does not

affect renal development and the speed of induced death is fast.

Much of the research and development in this study was aimed at the clinical application of kidney
regeneration as a regenerative medicine, albeit in rodents. Although still in the process of development,
we hope to further increase the number of regenerative areas and constituent cells in the future, leading
to the development of novel therapies for patients with renal failure. It is also expected to contribute to
the reduction of kidney damage from long-term chronically administered drugs and the side effects of
immunosuppressive drugs associated with kidney transplantation, as well as to the development of
treatments for various renal diseases. If these technologies are further developed and their safety and
reproducibility are ensured, the practical application of human kidneys in regenerative medicine will

become a reality.



