Techniques for Modeling Human Intestinal Cancer in Mice

October 22-26, 2000

Presented by

The Jackson Laboratory

Faculty:  Catherine Booth, William F. Dove, Jeffrey I. Gordon, Richard B. Halberg, Julie Ann O'Shea, Thaddeus S. Stappenbeck, and Robert H. Whitehead

Edited by:  W. F. Dove, R. B. Halberg, L. Clipson,

and I. L. Riegel

The McArdle Laboratory for Cancer Research

University of Wisconsin-Madison

Send any corrections or additions to dove@oncology.wisc.edu

8. Background - In Vivo Analysis
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A variety of enzymic and non-enzymic methods to isolate epithelium from the small intestine have been previously published. Sequential fractionation of cells from the villus to the crypt has been reported in some of these papers, which allows the comparative study of terminally differentiated and proliferative cell phenotypes. However, these methods often involve the incubation of tissues at 37(C, which may affect the structural and biochemical integrity of the cells. We have developed a rapid low-temperature (4(C) method for isolating purified populations of crypt and villus cells from mouse and rat intestines. The fractionated cells have been partially characterized, and the potential value of the procedure has been indicated by the ability to analyze the comparative protein and mRNA expression along the crypt-villus axis.
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All epithelial cells in the small and large intestine are thought to originate from stem cells located towards the base of the crypts of Lieberkuhn. To-date, there are no specific intestinal stem cell markers, hence stem cell properties can only be inferred. A range of experimental techniques have been employed including cell position mapping, radiation regeneration (clonogenic) assays, chimeric and transgenic mice. This review discusses the implications of experiments performed using these techniques in order to deduce the number, location and functional properties of stem cells. Stem cell homeostasis is maintained by cell proliferation and death 'through apoptosis'. The various growth and matrix factors and genes that may control these processes, and be important for stem cell function, are discussed along with their carcinogenic and clinical implications.
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