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Synopsis of project (background/research question/methods to be used/relevant key references):
In humans the majority of embryonic aneuploidy originates from chromosome mis-segregation during oocyte meiosis I. Furthermore, the incidences of aneuploidy increase during maternal ageing. These might be due to specific nature of meiosis in oocytes. Mammalian oocytes undergo DNA replication and form crossovers before birth, which is followed by a prolonged arrest in meiotic prophase (equivalent to G2-phase) until the resumption of meiosis I taking place in adulthood. During this protracted arrest, chiasmata and sister chromatid cohesion mediated by the cohesin complex must be sustained for the accurate meiotic chromosome segregation. 

Secure maintenance of the cell cycle arrest in meiotic prophase is another important aspect in mammalian oocytes. Recent in vitro studies have proposed an involvement of the anaphase-promoting complex (APC/C) in the maintenance of this arrest. We have an in vivo system to inactivate the APC/C activity specifically during oocyte growth in mice that have conditional knockout Apc2 allele (Apc2flox) and a transgene expressing Cre recombinase driven by the Zona Pellucida 3 promoter (Zp3-cre). We will investigate oocyte growth and follicular development in oocytes which lacks the APC/C activity.  

Key Techniques: Histological sample preparations, immunohistochemistry, immunofluorescence microscopy, in vitro oocyte culture, oocyte microinjection, time-lapse live cell imaging

Lab Web Site:

http://www1.imperial.ac.uk/surgeryandcancer/divisionofcancer/reproductivebiology/gonandal/nobu_kudo/
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