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            Abstract
In blastocyst chimeras, embryonic stem (ES) cells contribute to embryonic tissues but not extraembryonic trophectoderm. Conditional activation of HRas1Q61L in ES cells in vitro induces the trophectoderm marker Cdx2 and enables derivation of trophoblast stem (TS) cell lines that, when injected into blastocysts, chimerize placental tissues. Erk2, the downstream effector of Rasâ€“mitogen-activated protein kinase (MAPK) signaling, is asymmetrically expressed in the apical membranes of the 8-cell-stage embryo just before morula compaction. Inhibition of MAPK signaling in cultured mouse embryos compromises Cdx2 expression, delays blastocyst development and reduces trophectoderm outgrowth from embryo explants. These data show that ectopic Ras activation can divert ES cells toward extraembryonic trophoblastic fates and implicate Ras-MAPK signaling in promoting trophectoderm formation from mouse embryos.
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                    Figure 1: Induction of activated Ras expression promotes formation of trophoblastic tumors from ES cells.[image: ]


Figure 2: Trophoblastic stem cell establishment from iRasES cells.[image: ]


Figure 3: Expression of Cdx2, Nanog and Oct4 in response to Ras-MAPK signaling in ES cells.[image: ]


Figure 4: Ras-MAPK signaling regulates Cdx2 expression and trophoblast outgrowth in mouse embryos.[image: ]
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