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            Abstract
Intestinal polyposis, a precancerous neoplasia, results primarily from an abnormal increase in the number of crypts, which contain intestinal stem cells (ISCs). In mice, widespread deletion of the tumor suppressor Phosphatase and tensin homolog (PTEN) generates hamartomatous intestinal polyps with epithelial and stromal involvement. Using this model, we have established the relationship between stem cells and polyp and tumor formation. PTEN helps govern the proliferation rate and number of ISCs and loss of PTEN results in an excess of ISCs. In PTEN-deficient mice, excess ISCs initiate de novo crypt formation and crypt fission, recapitulating crypt production in fetal and neonatal intestine. The PTEN-Akt pathway probably governs stem cell activation by helping control nuclear localization of the Wnt pathway effector Î²-catenin. Akt phosphorylates Î²-catenin at Ser552, resulting in a nuclear-localized form in ISCs. Our observations show that intestinal polyposis is initiated by PTEN-deficient ISCs that undergo excessive proliferation driven by Akt activation and nuclear localization of Î²-catenin.
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                    Figure 1: Inactivation of PTEN leads to intestinal polyposis.[image: ]


Figure 2: PTEN expression in the intestine and the impact of PTEN inactivation on the activity of the PI3K-Akt pathway and on the expression of cell cycle regulators.[image: ]


Figure 3: PTEN-deficient intestinal stem cells were found at the initiation of crypt budding and fission.[image: ]


Figure 4: PI3K-Akt pathway and its downstream targets operate in ISCs when PTEN is inactivated.[image: ]


Figure 5: Identification of the Akt phosphorylation site at the C terminus of Î²-catenin.[image: ]


Figure 6: Akt activity coincides with nuclear p-Î²-cat-Ser552 and Î²-cateninâ€“dependent transcriptional activity in ISCs.[image: ]


Figure 7: Cells with nuclear p-Î²-cat-Ser552 initiate crypt fission and budding.[image: ]
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