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Abstract

Kidney cells and tissues derived from human pluripotent stem cells (hPSCs) may enable organ regeneration,
disease modeling and drug screening. We report an efficient, chemically defined protocel for differentiating
hPSCs into multipotent nephron progenitor cells (WPCs) that can form nephron-like structures. By
recapitulating metanephric kidney development in vitro, we generate SIX2 SALL1TTWT1 PAX2™ NPCs with
90% efficiency within 9 days of differentiation. The NPCs possess the developmental potential of their in vive
counterparts and form PAXSTLHX1™ renal vesicles that self-organize into nephron structures. In both two- and
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