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            Abstract
Cancer stem cells are remarkably similar to normal stem cells: both self-renew, are multipotent and express common surface markers, for example, prominin 1 (PROM1, also called CD133)1. What remains unclear is whether cancer stem cells are the direct progeny of mutated stem cells or more mature cells that reacquire stem cell properties during tumour formation. Answering this question will require knowledge of whether normal stem cells are susceptible to cancer-causing mutations; however, this has proved difficult to test because the identity of most adult tissue stem cells is not known. Here, using an inducible Cre, nuclear LacZ reporter allele knocked into the Prom1 locus (Prom1C-L ), we show that Prom1 is expressed in a variety of developing and adult tissues. Lineage-tracing studies of adult Prom1+/C-L mice containing the Rosa26-YFP reporter allele showed that Prom1+ cells are located at the base of crypts in the small intestine, co-express Lgr5 (ref. 2), generate the entire intestinal epithelium, and are therefore the small intestinal stem cell. Prom1 was reported recently to mark cancer stem cells of human intestinal tumours that arise frequently as a consequence of aberrant wingless (Wnt) signalling3,4,5. Activation of endogenous Wnt signalling in Prom1+/C-L mice containing a Cre-dependent mutant allele of Î²-catenin (Ctnnb1lox(ex3) ) resulted in a gross disruption of crypt architecture and a disproportionate expansion of Prom1+ cells at the crypt base. Lineage tracing demonstrated that the progeny of these cells replaced the mucosa of the entire small intestine with neoplastic tissue that was characterized by focal high-grade intraepithelial neoplasia and crypt adenoma formation. Although all neoplastic cells arose from Prom1+ cells in these mice, only 7% of tumour cells retained Prom1 expression. Our data indicate that Prom1 marks stem cells in the adult small intestine that are susceptible to transformation into tumours retaining a fraction of mutant Prom1+ tumour cells.
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                    Figure 1: 
                        Generation of 
                        Prom1
                        C-L
                         mice and reporter analysis.
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Figure 2: 
                        Prom1 marks small intestinal crypt stem cells.
                      [image: ]


Figure 3: 
                        Tumorigenesis in the mouse small intestine is initiated in Prom1
                        +
                         crypt stem cells.
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Figure 4: Ctnnb1 -mutant Prom1+ crypt stem cells produce diffuse small intestinal tumours in adult  Prom1+/C-L ; Rosa26-YFP; Ctnnb1+/ lox(ex3) mice.[image: ]
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