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            Abstract
Diseases affecting the kidney constitute a major health issue worldwide. Their incidence and poor prognosis affirm the urgent need for the development of new therapeutic strategies. Recently, differentiation of pluripotent cells to somatic lineages has emerged as a promising approach for disease modelling and cell transplantation. Unfortunately, differentiation of pluripotent cells into renal lineages has demonstrated limited success. Here we report on the differentiation of human pluripotent cells into ureteric-bud-committed renal progenitor-like cells. The generated cells demonstrated rapid and specific expression of renal progenitor markers on 4-day exposure to defined media conditions. Further maturation into ureteric bud structures was accomplished on establishment of a three-dimensional culture system in which differentiated human cells assembled and integrated alongside murine cells for the formation of chimeric ureteric buds. Altogether, our results provide a new platform for the study of kidney diseases and lineage commitment, and open new avenues for the future application of regenerative strategies in the clinic.
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                    Figure 1: Differentiation of human PSCs towards intermediate mesoderm-like cells.[image: ]


Figure 2: Differentiation of human PSCs into intermediate mesoderm ureteric bud progenitor-like cells.[image: ]


Figure 3: Maturation and integration of differentiated human PSCs into ureteric bud on 3D organ culture.[image: ]


Figure 4: Differentiated human PSCs demonstrate a ureteric-bud-committed fate.[image: ]


Figure 5: Differentiation and integration of polycystic kidney disease patient iPSCs into ureteric bud structures in 3D organ cultures.[image: ]
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Supplementary Figure 1 iPS cells derived by non-integrative approaches demonstrated the typical hallmarks of pluripotency.
a) Immunofluorescence analysis demonstrating expression of pluripotency markers. b) Karyotype of iPSCs (Fibro-Epi). (c) mRNA fold change of pluripotency markers and different lineage markers during EB differentiation of iPSC/ESCs. (d) Copy numbers of episomal vectors in iPSCs (Fibro-Epi), human ESCs and fibroblasts infected with episomal vectors. Data are represented as mean +/âˆ’ SD. *p<0.05, (c,d)Â nâ€‰=â€‰6 (3 dishes-containing cells per experiment x 2 independent experiments). Scale bars: 100â€‰Î¼m (a).


Supplementary Figure 2 Differentiation of hPSCs into intermediate mesodermlike cells does not induce other lineages.
a,b)Â mRNA fold change of endodermal and ectodermal-related genes during the course of differentiation of human iPSCs (a) and ESCs (b). Data are represented as mean +/âˆ’ SD. *p<0.05, nâ€‰=â€‰9 (3 dishes-containing cells per experimentÃ—3 independent experiments).


Supplementary Figure 3 Differentiation of hPSCs into intermediate mesoderm UB progenitor-like cells.
a)Â Immunofluorescence analysis demonstrating specificity of the Human Nuclear antigen antibody used in the presence of pure murine cultures. b,c) Immunofluorescence analysis demonstrating specificity of the in vitro differentiation protocol of human PSCs. Non-renal epithelial cells of human origin failed to induce any chimeric UB-like structure. nâ€‰=â€‰>3. Scale bars: 50â€‰Î¼m (a,b,c).
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The video displays one UB arm comprised with only human H1(GFP)-derived UB progenitor-like cells that is surrounded by Six2+ mouse cap metanephric mesenchyme cells.
GFP: human cells; Red: CK8; Magenta: Six2. (MOV 14113 kb)


The video displays one UB arm comprised with only human H1-derived UB progenitor-like cells that is surrounded by Six2+ mouse cap metanephric mesenchyme cells.
Green: HuNu; Red: CK8; Magenta: Six2. (MOV 13954 kb)
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