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            Abstract
The rapid cell turnover of the intestinal epithelium is achieved from small numbers of stem cells located in the base of glandular crypts. These stem cells have been variously described as rapidly cycling or quiescent. A functional arrangement of stem cells that reconciles both of these behaviours has so far been difficult to obtain. Alternative explanations for quiescent cells have been that they act as a parallel or reserve population that replace rapidly cycling stem cells periodically or after injury; their exact nature remains unknown. Here we show mouse intestinal quiescent cells to be precursors that are committed to mature into differentiated secretory cells of the Paneth and enteroendocrine lineage. However, crucially we find that after intestinal injury they are capable of extensive proliferation and can give rise to clones comprising the main epithelial cell types. Thus, quiescent cells can be recalled to the stem-cell state. These findings establish quiescent cells as an effective clonogenic reserve and provide a motivation for investigating their role in pathologies such as colorectal cancers and intestinal inflammation.
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                    Figure 1: 
                        Identification and isolation of YFPâ€“LRCs.
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Figure 2: 
                        YFPâ€“LRCs are a discrete Lgr5-expressing subpopulation.
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Figure 3: 
                        Acquisition of Paneth and enteroendocrine cell characteristics from YFPâ€“LRCs.
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Figure 4: 
                        LRCs only demonstrate clonogenicity after injury 
                        in vivo.
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Whether slowly cycling or quiescent stem cells co-exist with more rapidly cycling stem cells in the intestinal crypt is a matter of intense debate. Using a new method to trace the lineage of slowly cycling label-retaining cells (LRCs) in vivo, Douglas Winton and colleagues have identified a population of LRCs that has features of committed Paneth cells but still expresses stem cell markers such as Lgr5. The slowly cycling cells differentiate into Paneth cells without cell division, but in response to injury, they can also repopulate the stem cell niche and contribute to the regeneration of the all intestinal lineages. This work suggests that quiescent cells do act as a clonogenic reserve that could play a part in the pathology of intestinal cancers and inflammation.
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