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Background: The GI tract is composed of three distinct layers, i.e., epithelium, 

connective tissue layer and musculature including enteric neurons. The development of 

the GI tract in the embryo requires consecutive interactions among these three layers. 

Recently, although differentiation of each tissue layer has been clarified much using a 

culture system in vitro, the development of the GI tract as a three-dimensional organ 

remains to be elucidated. Especially, differentiation of the outer layer of the GI tract, i.e., 

musculature involving ICC and smooth muscle cells, must be clarified. It has been 

suggested that ICC and smooth muscle cells are originated from common precursor 

cells. The differentiation of some class of ICC requires c-kit signaling and smooth 

muscle cells need PDGF-A for their musculogenesis. We also established an in vitro 

developmental model of the GI tract using mouse ES cells that mimic the 

developmental process of the embryonic gut in vivo
1)

. We then investigated the 

differentiation of the musculature using both in vivo and in vitro systems. 

Materials and Methods:  Mouse embryos from embryonic day 11 (E11) to day 19 

(E19) and neonates were used for immunofluorescent staining and in situ hybridization. 

Ileums or hindguts were used for organ culture with PDGF-A
2)

. Embryoid bodies (EBs) 

corresponding to mouse early embryos were formed by hanging drops of mouse ES 

cells for 6 days. They were cultured on gelatin-coated dishes or embedded into the 

AteloCell (type one collagen gel) and then incubated to form gut-like structures. Nexr 

they were implanted with agarose beads soaked with BMPs. Formation of gut-like 

structures was recorded and processed for immunofluorescent staining. The expression 

of mRNAs was analyzed by real-time PCR
3)

.  

Results and Conclusion: Interaction between BMP and PDGF signalings on smooth 

muscle progenitors is crucial for differentiation of smooth muscle cells in the mouse GI 

tract, and c-kit is of critical importance for ICC differentiation. The signal cascade was 

realized by in vivo and in vitro experiments. 
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