

Supplementary methods
Organoid fixation and embedding: The organoids were fixed in 2% PFA in PBS for 2 hours at room temperature, resuspended in Histogel (Thermo Scientific, HG-4000-012) followed by standard paraffin embedding. 

Immunostaining: 5-micron sections were processed for immunostaining and antigen retrieval performed with 10 mM Sodium citrate. For CD44, sections were blocked in 5% goat serum, and incubated with diluted antibody (1:1000) overnight at 40C. For Cdx2, the antibody was diluted (1:100) in signal diluent. Secondary antibodies were used according to the manufacturer's protocol (ABC kit, Vector Labs, PK4001), and development of the color reaction after addition of 3,3-diaminobenzidine (Vector Labs, SK-4105) was monitored under a light microscope.

Supplementary Figures
Figure S1. Immunostaining showing the expression of the intestine specific transcription factor Cdx2, and stem cell associated marker CD44 in the villi-derived organoids. Top panel shows nuclear staining (in brown) for Cdx2 and bottom panel shows membrane staining of CD44. The boxed region is shown enlarged on the right. Scale bar, 100 μm.
