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The S3 segment of the kidney proximal tubule is highly susceptible
to ischemia insults but has a remarkable capacity to repair its structure and function. By
applying the "toxin receptor mediated cell knockout" method under the control of the S3
segment-specific promoter Gsl5, we established a transgenic mouse line expressing the
human diphtheria toxin (DT) receptor only in the S3 segment. The administration of DT to
these transgenic mice caused the selective ablation of S3 segment cells in a dose-dependent
manner. These results indicate that this transgenic mouse can suffer acute kidney injury
(AKI) caused by S3 segment-specific damage after DT administration. This transgenic line
offers an excellent model to uncover the mechanisms of AKI and its rapid recovery.

We tried to establish differentiation method of ES cells and iPS cells into renal tubular
cells. In ES cells, Activin enhanced the differentiation of ES cells to tubular cells, judging
by expression of Ksp-Cadherin, the epithelial marker. Activin also enhanced the
differentiation of iPS cells to tubular cells, although the enhancement was lower than in ES
cells. We generated monoclonal antibody against the extracellular domain of Ksp-Cadherin.
Flow cytometry using the antibody purified the Ksp-positive cells, which formed tubular
structure on Matrigel. We established the differentiation method of ES and iPS cells into
renal tubular cells.
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