
Abstract 

Mammalian oocyte is a highly differentiated cell which gives rise to an embryo after 

fertilization. Importantly, fully-grown oocytes become transcriptionally inactive at the end 

of the growth phase. During following stages of development, i. e. meiotic maturation of the 

oocyte and early embryonic development, only transcripts previously synthesized and stored 

are used. The tight correlation between mRNA distribution and subsequent protein localization 

and function provides a mechanism of spatial and temporal regulation of gene expression used 

by various cell types. However, not much is known about mRNA localization and translation 

in the mammalian oocyte and early embryo. The aim of my thesis was to determine                                 

the localization of transcripts and components of translational machinery in the mammalian 

oocyte and embryo and to uncover the mechanisms of spatiotemporal regulation of translation                        

as a prerequisite for correct oocyte and embryo development. We have shown that nuclei                    

of both mouse and human oocytes contain RNA molecules and RNA binding proteins. 

Following the nuclear envelope breakdown (NEBD), translational hot-spots occur in the area 

surrounding the nuclear region. We suppose that mRNAs previously retained in the nucleus are 

released to the cytoplasm during NEBD and their subsequent translation gives rise to proteins 

essential for further meiotic progression and embryonic development. We have further shown 

that protein synthesis in the mentioned hot-spots is regulated via mTOR–eIF4F pathway, which 

is activated after NEBD. Taken together our results support the notion that asymmetric 

localization of RNA determines the timing and localization of translation in mammalian oocyte. 

 

 


