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            Abstract
Adult stem cells maintain organ systems throughout the course of life and facilitate repair after injury or disease1. A fundamental property of stem and progenitor cell division is the capacity to retain a proliferative state or generate differentiated daughter cells2; however, little is currently known about signals that regulate the balance between these processes. Here, we characterize a proliferating cellular compartment in the adult Drosophila midgut. Using genetic mosaic analysis we demonstrate that differentiated cells in the epithelium arise from a common lineage. Furthermore, we show that reduction of Notch signalling leads to an increase in the number of midgut progenitor cells, whereas activation of the Notch pathway leads to a decrease in proliferation. Thus, the midgut progenitor's default state is proliferation, which is inhibited through the Notch signalling pathway. The ability to identify, manipulate and genetically trace cell lineages in the midgut should lead to the discovery of additional genes that regulate stem and progenitor cell biology in the gastrointestinal tract.
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                    Figure 1: 
                        Cellular organization of the adult 
                        Drosophila
                         midgut epithelium.
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Figure 2: 
                        Cell proliferation in the adult 
                        Drosophila
                         midgut.
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Figure 3: 
                        Cells of the midgut arise from a common lineage.
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Figure 4: 
                        Notch pathway regulates the number of midgut progenitors.
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Gut feeling
In vertebrates, the cells of the intestine are continually replenished by multipotent stem cells. The discovery of a similar regime in the fruitfly Drosophila has come as a surprise, but a welcome one. With such a well developed genetic model to hand, it should be possible to make great strides in the study of normal and abnormal intestinal function.
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