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STEMdiff™™ Kidney Organoid Kit vs.

Published Medium (A) Bright-field microscopy of Day 18 kidney organoids
Chronic kidney disease (CKD) represents a significant global health problem and is associated with high economic costs to our healthcare system. CKD is the condition of . o STEMI Kidney derived from H9 ES cells or WLS-1C iPS cells (scale
gradual loss of kidney function by irreversible damage to nephrons, which affects about 10% of the adult population worldwide. The ability to differentiate human embryonic =8 . . | ~ bars =200 ym). (B) Lower magnification of various ES cell
stem (ES) and induced pluripotent stem (iPS) cells to functional kidney tissues provides novel tools for the development of new treatments to slow down kidney disease 35 . o [DheANECMEY (SI_TlgPS (I\)/Ir H1)—d.er|vedk_ and iPS  cell (V\é)LS—1C O][
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model patient-specific kidney disease, study kidney development, and perform nephrotoxic compound screening. In recent years, several groups have established direct s e 3 E 104 ey grea) of a 96-well platye o% Day 18pgenerated from rr?ultiple
differentiation protocols by guiding human pluripotent stem cells (hPSCs) in a stepwise manner through stages of late primitive streak, intermediate mesoderm, and = EE I L3 PSS S U <. ES cell (H9,H1) and iPS cell (WLS-1C,STiPS-M001) lines
metanephric mesoderm to give rise to pretubular aggregates, then renal vesicles that ultimately form kidney organoids (Figure 1). However, many protocols require n=2 3 9 4 10 5 & 3 using either STEMdiff™ Kidney Organoid Kit or homemade

differentiation cultures to be dissociated into single-cell suspensions and re-aggregated during their differentiation, which may result in decreased efficiencies, lower kidney S & @SS S medium as published by Freedman et al.' (mean + SD, n > 2
organoid yields, and higher experimental variability. To standardize the generation of kidney organoids, we developed STEMdIiff™ Kidney Organoid Kit, containing a o G T T as shown in the graph). All four cell lines tested were capable
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nephron—composed of podocytes and proximal and distal tubules—and its associated endothelium and mesenchyme. Furthermore, we minimized cell culture manipulations gt e & g ¢ & g form convoluted tubular structures with high efficiency.
with a simple two-stage differentiation system, which is compatible with high-throughput phenotypic screening in 96- and 384-well plates. H1(WAO1)  H9 (WA09) WLS-ICIPS  STIPS-M001 FIGURE 5. hPSC-Derived Kidney Organoids Express Key Kidney
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Kidney organoids cultured using STEMdifft™ Kidney Organoid Kit exhibit the  bars = 200 um. (C) Assessment of kidney organoid-specific cytotoxicity after gentamicin treatment, which causes
RESULTS FIGURE 3. Overlay of Single-Cell Seeded hPSCs with expected changes in gene expression as the cells differentiate and form  damage to renal tubules as observed by bright-field microscopy (scale bar = 50 um) and (D) reduced cell
Corning® Matrigel® Efficiently Generates Undifferentiated, organoids with podocytes, proximal tubules, distal tubules, and the associated  survival in a dose-dependent manner using a quantitative, luminescence-based viability assay. (E) Human
Cavitated PSC Spheroids mesenchyme and endothelium. Marker levels were assessed in four independent  PSC-derived kidney organoids express kidney injury molecule-1 (KIM-1), a specific biomarker expressed in
At 24 hours post seeding of sinale-cell suspensions. cells were overlaid experiments by RT-gPCR, normalized to expression levels of housekeeping  damaged tubules, upon treatment of organoids with a sub-lethal dose of gentamicin as assessed by
with I\/Iatrigepl® maintair?ed forgz additionpal days i MTeSR™1 and genes, and displayed as fold change differences from undifferentiated cells. immunofluorescence analysis (scale bar = 200 um) or (F) measured by ELISA.
cavitated PSC spheroids were analyzed by (A) bright-field microscopy
(scale bars = 450 pm) and (B) immunocytochemistry staining for Summary
gg;jeé%isé&%?ﬂge?? r;necglsrcCJ)];atuhset ?onr(role?igenng?tggviﬁzdcggétigie?gigi ¢ Kidney organoids generated using STEMdiff™ Kidney Organoid Kit model the developing nephron with its typical segmentation of podocytes and
was observed Across multiple human ES cell (H9, HA) andpiPS cel proximal and distal tubules, and the associated endothelium and mesenchyme
(WLS-1C, STiPS-M001) lines, which uniformly express markers OCTA4 ¢ STEMdIitf™ Kidney Organoid Kit promotes efficient and reproducible differentiation across multiple ES and iPS cell lines due to its optimized
and SOX2 of undifferentiated stem cells. (C) Biological controls were formulation and rigorous quality control
simultaneously stained with antibodies against OCT4 and SOX2 and e Kidney organoids were generated using a simple, two-stage differentiation with minimized culture manipulations and following an easy-to-use protocol
ﬁ]”a‘f’i“nﬁier?e q bgn Icluac’[)lriegse(lz@enc;[u|tE?;TjUr\:\(/)ifhy(ia’[cZenmg?;[;¥iayHritaiE§ q %legl;ﬁ o Differentiation of hPSCs to kidney organoids using STEMdiff™™ Kidney Organoid Kit is compatible with 96- and 384-well plates for
expression of both OCT4 and SOX2 (top image). Negative control of high-throughput assays such as nephrotoxic compound screening
H9 ES cells differentiated to mid-/hindgut (bottom image).
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