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Background 

Epithelial stem cell progenitors, which reside in the intestinal crypt compartment, 

differentiate into either secretory (goblet, enteroendocrine, Paneth) or absorptive (enterocytes) 

lineages, that in turn, provide a range of digestive and host defense functions within the 

gastrointestinal tract. Studies suggest that epithelial cell maturation, differentiation, and turn-

over occur through a complex orchestration of cellular adhesion and dissociation, migration, and 

programmed cell death [1, 2]. These events, and digestive and defense functions of the 

maturing cells, are likely accompanied and/or driven by wholesale alterations in gene 

expression. Three of the epithelial cell types migrate upward along the villus - absorptive 

enterocytes, goblet cells, and the far less abundant enteroendocrine cells. Absorptive 

enterocytes perform their nutrient absorptive and digestive functions via nutrient transport 

proteins and hydrolytic enzymes [3-5]. Goblet cells perform cytoprotective, anti-inflammatory, 

and maintenance functions through synthesis and secretion of trefoil factors and mucins [6, 7]. 

Enteroendocrine cells are individually dispersed neuroendocrine cells that represent less than 

1% of the gut epithelial cells and produce a variety of gut hormones [8]. Paneth cells, on the 

other hand, remain in the crypt and reside at the base, where they provide innate antimicrobial 

functions through production and secretion of antibiotics that combat invasion by potential 

pathogens and may help regulate the composition of commensal bacteria [9-12]. 

 A range of human diseases and digestive disorders have been linked to disruptions in 

the proper maturation and/or terminal function of these epithelial lineages, highlighting the need 

to increase our knowledge of their basic physiology. Biochemical, genetic, and gene expression 

studies in mouse models and in vitro epithelial cell lines have, in recent years, provided insights 

towards understanding both the roles of Wnt signaling in mediating proliferation of intestinal 

stem cell populations [13, 14], and of Wnt and Notch signaling in the differentiation of secretory 
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