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Primary oocytes lose their centrosomes at pachytene stage. Chromosome movements during oocyte 
meiotic maturation are mediated by a barrel-shaped acentrosomal spindle, a unique situation for animal 
cells. Spindle poles are assembled from numerous small microtubule organizing centers. Microfilaments 
initially accumulate in the subplasmalemmal and perinuclear regions, then surround the spindle and 
form an actin cap. They mediate spindle migration and anchoring to the cell cortex, spindle rotation and 
the highly asymmetric cytokinesis. Cytokeratins and vimentin have also been shown to be present in 
mammalian oocytes and to undergo redistribution during oogenesis, though their precise functions are 
still to be clarified.
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Mammalian germ cells differentiate early in prenatal development in extraembry-
onic tissues and then migrate to the embryo proper, settle in gonadal ridges and prolife-
rate by mitosis. During this process, they resemble undifferentiated somatic cells [15]. 
In female embryos, with the development of gonadal ridges into ovaries, primordial 
germ cells differentiate to oogonia. At this stage, their tubulin cytoskeleton is character-
ized by a typical juxtanuclear centrosome with a pair of centrioles and dense pericen-
triolar material rich at gamma tubulin which nucleates microtubules [11]. Microtubules 
are needed for the formation of Balbiani body, a transient complex of organelles that 
forms in oogonia and is the first lineage-specific morphological feature of female germ 
cells [5]. Microfilaments are located in the peripheral layer of cytoplasm, beneath the 
plasma membrane [11]. This cortex of fibrillar actin will persist throughout oogenesis 
and after fertilization [14].

During later prenatal development, oogonia differentiate into primary oocytes and 
start meiosis. It is arrested upon reaching diplotene. At the same stage, centrosomes 
degenerate, presumably to prevent parthenogenetic development. Centrioles are dis-
assembled. The gamma tubulin from the pericentriolar material is included into two 
multivesicular aggregates. These structures, however, do not take over the function of 
centrosomes as microtubule organizing centers and do not nucleate microtubules, sug-
gesting that gamma tubulin in them is inactive [6]. 
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