The Early Mitotic Inhibitor 2 (Emi2) regulates M-phase in mouse oocytes.
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M-phase surveillance in Mitosis and Meiosis I (MI) is regulated by the Spindle Assembly Checkpoint (SAC). The SAC blocks M-phase exit, in response to spindle or genomic damage, by inhibiting the Anaphase Promoting Complex/Cyclosome (APC/C) ligase and therefore preventing CyclinB-Cdk1 downregulation. Metaphase II (MII) arrest occurs naturally in mammalian oocytes awaiting fertilization. MII arrest is maintained through the action of the APC/C inhibitor, Early Mitotic Inhibitor 2 (Emi2). We are examining whether Emi2 functions as a general surveillance factor that may arrest oocytes in M-phase when the spindle is damaged. Emi2-depleted  (RNAi) mouse oocytes and oocytes from knock out mice incubated with Taxol fail to launch a MI arrest response. Therefore, the SAC is not sufficient to maintain MI arrest without the support of Emi2. Interestingly, we find that during prolonged exposure to spindle poisons, SAC components fail to maintain their localization at the kinetochores. Thus, Emi2 is the major regulator of prolonged MI arrest. With this work we identify a novel mechanism controlling M-phase arrest which functions through the Emi2-dependent inhibition of APC/C activation and Cyclin B – CDK1 downregulation. 
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