
 

 

Supplemental Data 

Supplemental Figure 1 

Axin2 is preferentially expressed in E7.5-E8.75 endoderm and is expressed at lower levels in anterior 

endoderm. 

Graph displaying the rank invariant-normalized arbitrary unit microarray expression values of Axin2 in 

definitive endoderm from multiple embryonic stages and from E8.5 anterior definitive endoderm. 

 

 

  



 

 

Supplemental Figure 2 

Timecourse and age-dependence of Cdx2 induction by CA β-catenin 

(A-C) Wholemount confocal immunofluoresence images of E8.25 foregut and midgut 4 hours (A), 8 

hours (B), 12 hours (C), and 72 hours (D) after electroporation with CA β-catenin and placement in whole 

embryo culture (A-C) or whole embryo culture for 24 hours followed by explants culture for 48 hours 

(D). Embryos are stained for GFP (green), Cdx2 (red) and Sox2 (blue). (E-G) Wholemount confocal 

immunofluorescence images of E7.75 anterior endoderm (E) and E9.5 stomach (F-G) electroporated with 

CA β-catenin and placed in explant culture for 24 hours. Embryos are stained for GFP (green), Cdx2 

(red), and Foxa2 (blue). Scale bar equals 200 µm in A-D, 50 µm in E-G. 



 

 

 



 

 

 

Supplemental Figure 3 

Optimization of ES cell differentiation toward definitive endoderm  

(A-J) Immunofluorescence analysis of ES cells treated with Activin A from days 2-5 (A-B), Activin A 

from days 2-5 and GSK3iXV from day 2-3 (C-D), Activin A from days 2-5 and the Wnt inhibitor 

PNU74654 from day 2-3 (E-F), Activin A from days 2-5 and the Bmp inhibitor Dorsomorphin from days 

3-5 (G-H), or Activin A from days 2-5 and Bmp4 from days 3-5 (I-J) before fixation and stained for 

Sox17 (green) and Foxa2 (red). Nuclei are stained with Hoechst 33342 (B, D, F, H, J). (K) Graph 

displaying percentage of Sox17
+
Foxa2

+
 endoderm at day 5 following indicated treatment. (L-M) 

Immunofluorescence analysis of HUES8 human ES cell-derived endoderm stained for Sox17 (green) and 

Foxa2 (red). Nuclei are stained for Hoechst 33342 (M). (N) Graph displaying percentage of Foxa2
+
 

endoderm cells that are Cdx2
+
 after 24 hours of the indicated treatment. Scale bar equals 50 µm in B, D, 

F, H, J, and M. 



 

 

 

 

 

  



 

 

Supplemental Figure 4 

Additional examples of genes expressed in distinct anterior-posterior regions of the intestine. 

(A-B, D-F) Wholemount in situ hybridization images of E10.5 embryos (A-B) and E14.5 gut (D-F) 

showing expression of posterior small intestine-specific Cib2 (A, D) and Fzd10 (B, E) and cecum-specific 

Hoxd10 (F). (C, G) Wholemount immunofluorescence images of E14.5 gut showing expression of 

anterior small intestine-specific Anpep (C) and large intestine-specific Xpnpep2 (G). Green arrows refer 

to the anterior border of the intestinal staining and red arrows refer to the posterior border of the intestinal 

staining.  

 



 

 

 

Supplemental Figure 5 

High-levels of Cdx2 upregulate large intestinal genes in ES-derived endoderm. 

Graph displaying the normalized microarray expression values of large-intestine specific genes in ES-

derived endoderm treated with DMSO (blue), GSK3iXV (red), Doxycycline to induce ectopic Cdx2 

(purple) or GSK3iXV and Doxycycline (green). 

 

 

 

  



 

 

Supplemental Table 1 

Complete list of genes significantly affected by GSK3iXV treatment in E8.25 foregut endoderm.  

Expression of these genes is changed >3-fold in EpCAM
+
 endoderm by 24-hour treatment of E8.25 

foregut endoderm with 10 mM GSK3iXV beads.   



 

 

 

 



 

 

 

Supplemental Table 2 

Complete list of genes significantly affected by GSK3iXV treatment in ES cell-derived endoderm.  

Expression of these genes is changed >3-fold by treatment of ES cell-derived endoderm with 50 nM 

GSK3iXV. 



 

 

 

 



 

 

Supplemental Table 3 

Complete list of genes preferentially expressed in specific E14.5 gut segments. 

These genes have expression >3-fold higher in one E14.5 gut segment as compared to all other segments. 

 

  



 

 

Supplemental Table 4 

Complete list of genes significantly affected by GSK3iXV treatment in ES cell-derived endoderm, 

grouped based on whether or not they are coordinately changed by Cdx2 induction.  

Expression of these genes is changed >2.5-fold by treatment of ES cell-derived endoderm with 50 nM 

GSK3iXV. 



 

 

 


