Supplementary Figure Legends:

Supplementary Figure S1: Notch2 protein expression is first detectable at the stage when the Six2-GFP::Cre is first uniformly expressed. 

(A –A’’) The Notch2 protein (red) is expressed in the induced cap mesenchyme/pre-tubular aggregates (ICM/PA), which is also positive for NCAM (green).  (B , C) The Six2-GFP::Cre protein (green) has a mosaic expression pattern within the uninduced capping mesenchyme (UCM). It is expressed in many, but not all, progenitor cells. As the cap mesenchyme is induced, the Six2-GFP::Cre becomes more uniformly active, overlapping with accumulating Notch2 protein. Six2-GFP::Cre becomes uniformly expressed in cells exiting the progenitor pool and accumulating Notch2 protein  (A and A”) while endogenous Six2 protein (red) is down-regulated (B,C). Six2-GFP::Cre continues to be detected in the pre-tubular aggregates, (B) overlapping with Notch2 protein. (D) A schematic of some of the different mesenchymal compartments surrounding the ureteric bud (UB). From this data we deduce that Notch2 mRNA is transcribed, and Notch protein synthesized, in induced cap mesenchyme/pre-tubular aggregates prior to complete inactivation of the Notch2 floxed alleles by Six2-GFP::Cre. We further assume that a small amount of Notch2 remained within the RV of Six2Cre;N2f/f kidneys which, in combination with Notch1, supports proper nephron segmentation. Since only a few cells within the induced cap condensates are likely to specify the proximal segment, only a few cells need to retain low levels of Notch2 for proper nephron segmentation. For more details, see Surendran et al, 2009.


1 ADDIN EN.CITE  (E) A schematic of the three* axes in a renal tubule (BM-blue, lumen-green). Mitotic spindles are normally oriented parallel to the length of the tubule (X-axis, example 1). Aberrant orientation of the mitotic spindles parallel to the width of the tubule (Y-axis, example 2) is thought to increase diameter of the tubule; the epithelium remains a monolayer because all division planes are still properly oriented relative to the BM. Aberrant orientation of mitotic spindles perpendicular to the basement membrane (Z-axis, example 3) will result in epithelial stratification. 

Supplementary Figure S2: Notch-deficient cysts are not lined by parietal epithelia. And a schematic of a tubule depicting three different mitotic spindle orientations each parallel to each of the three dimensions. 

(A,B) Claudin-1 protein (red) is detected in parietal epithelia of glomeruli (arrowheads) but not in the epithelia lining the cysts (* marks the lumen of cysts). 

Supplementary Figure S3: Electron micrographs of post-natal day one wild type kidneys (A,D,G) reveal that renal tubules are composed of simple epithelia with adherence junctions (arrows) between cells. Examination of Notch signaling deficient kidneys reveals simple epithelia lining some proximal tubules (B) and stratification of epithelia in pre-cystic normal diameter tubules (C, E and F) and cystic tubules (H, I, J and K).  The asterisks are placed on the nuclei of abnormally located epithelia that form the stratified epithelia. The ‘L’ marks the lumen. 

Supplementary Figure S4: (A,B) The phospho-ser 10-Histone H3 (red) was used to identify mitotic cells, which in the wild type one year old mouse kidneys are restricted to the peri-vascular regions.  V marks the lumen of blood vessels.  (C,D)  Cytokeratin 7 is not expressed in the microadenomas of Six2-GFP::Cretg;N2f/f kidneys (arrowheads in D) but is present in the transitional epithelium of the renal pelvis (arrowheads in C). (E) Expression profiling of 22 human type 1 papillary renal cell carcinoma specimens revealed an increase in FHL1, a negative regulator of canonical Notch signaling, and a reduction in the canonical Notch target Hey 1. This is suggestive of a reduction in Notch signaling in human type 1 PRCC.  All scale bars are 100um.
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