
 

Abstract 
Once considered as ‘transcriptional noise’ noncoding RNAs (ncRNAs) nowadays are known to be key 

molecules in major cellular processes. NcRNAs are expressed at very high levels as only 2% of 

transcribed genome corresponds to protein-coding RNAs in higher eukaryotes. Various ncRNAs are 

known to have structural, functional, or regulatory roles, but the influence of the majority of non-coding 

transcripts is still unclear. Among ncRNAs, long ncRNAs (lncRNAs, longer than 200 bp) are of 

particular interest. LncRNAs do not have a uniform function but many studies observed lncRNA-based 

regulations at the transcriptional and translational levels. Therefore, novel lncRNAs could specifically 

fine-tune protein synthesis in the highly differentiated cell types. Particularly, fully-grown mammalian 

oocyte and early embryo require precisely controlled translation of maternal transcripts to coordinate 

meiotic progression and early embryo development while transcription is silent. We aimed to study the 

involvement of ncRNAs in protein synthesis and consequent influence on the oocyte and early embryo 

physiology.  

For the first time, we analysed the expression and distribution of several ncRNAs, namely Brain 

cytoplasmic RNA 1 (BC1), lncRNA in Oocyte Specifically Expressed (Rose), RNA Component of 7SK 

Nuclear Ribonucleoprotein (Rn7sk), Nuclear Enriched Abundant Transcript 2 (Neat2) 

and Intracisternal A Particle Long terminal repeat RNA (IAPLtr1a) during meiotic maturation and 

early embryo development. We found that selected ncRNAs exhibited defined nuclear or cytoplasmic 

localization on the GV stage. The expression pattern of selected ncRNAs declined during maturation 

and development. As ncRNAs functions are directly connected to their subcellular location, we selected 

for further analysis two cytoplasmic ncRNAs: BC1 and Rose. We observed that BC1 and Rose are 

ribosome-associated ncRNAs which hint at their role in translational regulation and physiology of the 

mammalian oocyte. 

Our results indicated that ncRNA BC1 represses cap-dependent translational initiation in GV in 

accordance with its proposed role in dendrites. However, we also demonstrated that BC1 inhibits 

translation of specific mRNAs, Dlg4 and Actb via interaction with 3’UTR. We showed that such 

interaction requires a protein interplay similarly to many regulatory ncRNAs which act as a part of 

ribonucleoprotein complexes. Moreover, we developed a new RNA-PLA approach enabling us to detect 

proximity of target RNA and protein. RNA-PLA allowed us to visualize multiple spots of interaction 

in the GV oocyte between BC1 and its proposed binding partner Fragile X Mental Retardation Protein 

(FMRP). Furthermore, clustering of the FMRP protein in the cytoplasm was induced by overexpression 

of BC1 in MII oocyte. Thus, we confirmed that ncRNA BC1 is modulating translation of maternal 

mRNA pool in the oocyte.  

Next, we focused on second ribosome-associated lncRNA Rose expressed in two variants in the oocyte 

and one is oocyte-specific.  Rose is localized in the cytoplasm and nucleus at transcriptionally active 

stages and only in the cytoplasm during transcriptionally silent stages. Although overexpression of Rose 

did not affect oocyte maturation downregulation of Rose resulted in abnormalities in 

oocyte cytokinesis and impaired preimplantation embryo development.  

Altogether, we studied a number of ncRNAs and their expression and localization within subcellular 

context during meiotic maturation and early development. Moreover, we identified ncRNAs that 

contribute to the cellular physiology of the oocyte and early embryo development. Our results improve 

understanding of ncRNA-based regulatory networks during developmental events in the mammalian 

oocyte and embryo. 


