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            Abstract
With the goal of modeling human disease of the large intestine, we sought to develop an effective protocol for deriving colonic organoids (COs) from differentiated human embryonic stem cells (hESCs) or induced pluripotent stem cells (iPSCs). Extensive gene and immunohistochemical profiling confirmed that the derived COs represent colon rather than small intestine, containing stem cells, transit-amplifying cells, and the expected spectrum of differentiated cells, including goblet and endocrine cells. We applied this strategy to iPSCs derived from patients with familial adenomatous polyposis (FAP-iPSCs) harboring germline mutations in the WNT-signaling-pathway-regulator gene encoding APC, and we generated COs that exhibit enhanced WNT activity and increased epithelial cell proliferation, which we used as a platform for drug testing. Two potential compounds, XAV939 and rapamycin, decreased proliferation in FAP-COs, but also affected cell proliferation in wild-type COs, which thus limits their therapeutic application. By contrast, we found that geneticin, a ribosome-binding antibiotic with translational 'read-through' activity, efficiently targeted abnormal WNT activity and restored normal proliferation specifically in APC-mutant FAP-COs. These studies provide an efficient strategy for deriving human COs, which can be used in disease modeling and drug discovery for colorectal disease.
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                    Figure 1: A defined strategy for deriving colonic organoids from human embryonic stem cells (hESCs).[image: ]


Figure 2: Global gene-expression analysis of hESC-derived COs or SIOs.[image: ]


Figure 3: FAP colonic organoids show enhanced WNT activity and increased cell proliferation.[image: ]


Figure 4: A platform for evaluating drug candidates that can rescue APC-mutation-induced hyperproliferation in human COs.[image: ]
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Change history
	13 March 2018
In the version of this article initially published, there were several instances of duplication of confocal microscopy images presented in Figures 1e, 3i and 4c,h,j. These errors occurred during the final preparation of the figures, when representative images were selected to illustrate the results obtained from multiple independent experiments. To ensure that these errors did not affect the paperâ€™s conclusions, the authors verified all raw data used to quantify the results. The results presented in the original Figures 3j and 4d were not affected, but the quantification in Figure 4i was. This quantification was performed again, and the results supported the original conclusions of the paper. In addition, the western blot shown in Figure 3d came from a different replicate experiment than the one represented in Supplementary Figure 9g,h (which shows the raw data). The original blot has been replaced with the correct blot that matches the raw data originally provided. The conclusions of this experiment remain unchanged. All affected images have been now corrected in the HTML and PDF versions of the article.
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