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We utilized the transcription factor (TF)-inducible human ES lines, analyzed correlation of gene
expression response to the induction of human TFs with tissue-specific gene expression in silico,
and identified candidate TFs for differentiating towards renal lineages. Based on in-silico analysis,
we have identified a set of four TFs that induce nephron progenitor cells (NPCs) and another set
of four TFs that help differentiate toward pretubular aggregate-like cells. Two days after the
transfection of the first set of four TFs together into hESCs, NPCs were induced efficiently (~92%).
Subsequent administration of the second set of four TFs transfection induced differentiation into
pretubular aggregate-like cells. On day 14, epithelial characteristic changes and multi-segmented
kidney structures containing podocyte, proximal tubules, and distal tubules were observed in 3D
cultures. RNA-Seq analysis also showed the global expression profile closely resembled human
kidney profile.
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We utilized the transcription factor (TF)-inducible human ES lines, analyzed

correlation of gene expression response to the induction of human TFs with tissue-specific gene
expression in silico, and identified candidate TFs for differentiating towards renal lineages. Based
on in-silico analysis, we have identified a set of four TFs that induce nephron progenitor cells
(NPCs) and another set of four TFs that help differentiate toward pretubular aggregate-like cells.
Two days after the transfection of the first set of four TFs together into hESCs, NPCs were induced
efficiently (~92%). Subsequent administration of the second set of four TFs transfection induced
differentiation into pretubular aggregate-like cells. On day 14, epithelial characteristic changes
and multi-segmented kidney structures containing podocyte, proximal tubules, and distal tubules were
observed in 3D cultures. RNA-Seq analysis also showed the global expression profile closely
resembled human kidney profile.
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