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6. 9. . Background - Tissue Culture
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A technique is described for the reproducible primary culture of colonic epithelium from adult mice. A collagenase-dispase digestion technique (adapted form Evans et al. 1992) is used to release the epithelium, followed by differential sedimentation to produce a high purity crypt preparation with maintained structural integrity and minimal mesenchymal contamination. The crypt units attach to collagen coated plastic within 24 hr and the epithelial cells quickly begin to migrate outwards producing a monolayer surrounding the attached crypts. Electron microscopy revealed that the migrating epithelial cells possessed both desmosomes and microvilli. Proliferation in the colony supports the outward migration of cells until the migratory cells of adjacent colonies connect and a confluent monolayer begins to form. Proliferation is routinely maintained for 10 days (although cultures have now been maintained without subculturing for 35 days) and is demonstrated by increased cell numbers in spite of continuous cell loss into the culture media. Culture growth is enhanced by increasing concentrations of fetal calf and mouse serum and EGF but does not appear to respond significantly to added transferrin. Growth is also stimulated by a murine small intestinal extract thought to contain a potentially novel growth factor or cocktail of factors. This culture model has considerable potential for studies on growth factor control of this carcinoma-susceptible tissue and its differentiated function as well as studies into the mechanisms of carinogenesis.
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We have previously described a method for the primary culture of adult large intestinal epithelium, suggesting that stem cells had survived both the isolation and the culture procedures. However, as no markers for such cells exist, confirmation of stem cell survival is difficult-only the functional properties can be used to define them. Unfortunately, many of these (e.g., differentiation, crypt regeneration) do not occur in culture, probably due to suboptimal conditions. To address this problem both freshly isolated and cultured small and large intestinal crypts were grown subcutaneously in an immunocompromized mouse. All initially formed cysts lined by a simple epithelium which gradually became multicellular and formed invaginations containing many mitoses and apoptoses. Epithelial differentiation, as assayed by Goblet cell mucin production, was also apparent. Mucin maturation was also typical of the normal intestine. The lumen was frequently filled with mucin and apoptotic bodies. Interestingly, in grafts displaying pronounced crypt-like morphology the regions of proliferation were situated toward the base of the structure and the Goblet cells toward the lumen, i.e., a typical crypt-like morphology. Hence, functional adult stem cells appear to survive isolation and tissue culture, permitting organotypic regeneration, possibly involving homeobox gene expression. This may now allow direct stem cell characterization and experimental manipulation, such as transfection, and may ultimately permit transplantation and therapeutic gene therapy.
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BACKGROUND & AIMS: The factors controlling the proliferation and differentiation of the colonic mucosa are unknown and have proved difficult to identify mainly because of a lack of in vitro methods for studying the proliferative cells of the mucosa. METHODS: We have developed a novel method of preparing a viable single-cell suspension from isolated crypts and cloning these single cells.  RESULTS: We have obtained clonogenic growth from this single-cell suspension with an average of 1 colony per 10(5) cells in control cultures. Addition of conditioned medium from the LIM1863 colon carcinoma cell line increased the mean colony number to 11  3 per 10(5) cells. The cells forming the colonies are still viable after 4 weeks in culture. The epithelial nature of the cells was confirmed by ultrastructural and immunohistochemical methods with staining for keratin 8 and 18 and anti-human epithelial membrane-specific antigen and a

positive result on polymerase chain reaction for keratin 19. CONCLUSIONS: We have successfully cloned single cells from disaggregated colonic crypts from both human and murine colonic mucosa. We have also demonstrated the presence of an active clonogenic factor in the conditioned medium of a colon carcinoma cell line. Assays show that the clonogenic activity in the conditioned medium is not caused by the presence of any of the epidermal growth factor family of growth factors. This is the first report of a clonogenic assay for epithelial cells of normal colonic mucosa.
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