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The purpose of this project is to confer functions to the human iPS cell-derived kidney tissues by manipulating
the differentiation processes. The kidney develops through mutual interactions between the nephron progenitors
and ureteric bud, which give rise to glomeruli and collecting ducts, respectively. We previously reported a
protocol to induce iPS cells toward glomeruli by way of nephron progenitors. One of the aims of this project is
to reconstitute functional glomeruli in vitro by seeding iPS cell-derived podocytes onto the microdevices. At
present, it takes 14 days to induce iPS cells to nephron progenitors, and 10-20 more days from nephron
progenitors to the glomeruli. To shorten these processes, we developed a method to maintain and expand the
nephron progenitors for one week, and aim to achieve longer self-renewal. To further simplify the protocol, we
also try to trigger differentiation of nephron progenitors by using chemicals instead of the spinal cord, which is
routinely used at present. In addition, our collaborators developed a prototype microdevice for seeding
glomerular podocytes. We plan to maintain their polarity and reconstitute the filtration function of glomeruli in
vitro.

The second aim of this project is to induce and transplant the ureteric bud and reconstitute the functional
Kidney tissues in vivo. We developed a re-aggregation method of the ureteric bud and nephron progenitors, both
of which were derived from mouse embryos. We also optimized transplantation techniques with high success
rates. These achievements will serve as basis for induction and transplantation of the kidney tissues induced
from mouse ES cells and human iPS cells.
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