
ABSTRACT 

The goal of the thesis was to characterize transcriptional profiles of in vivo and in vitro 

derived embryos during bovine minor and major embryonic genome activation and to identify 

mRNA transcripts newly synthesized during these stages. In our first work we have 

concentrated on the study of minor genome activation at the 4-cell stage of embryo. Using 

SSH, we have identified 31 amplicons homologous with already identified genes. We have 

selected 5 of these for detailed study of their expression during the whole period of 

preimplantation development: centromere protein, 350/400 kDa (CENPF, mitosin), splicing 

factor arginine/serine-rich 3 (SRFS3), high mobility group nucleosomal binding domain 2 

(HMGN2) protein and eukaryotic translation initiation factors EIF4A2 a EIF4E. All these 

genes play an important role in the early embryo development. SRFS3 is the first described 

gene with an important function in preimplantation development, which is expressed already 

during bovine minor genome activation, and its transcription is α-amanitin sensitive during 

this period. We have selected CENPF gene for a more thorough study. By silencing its 

expression by the injection of CENPF dsRNA into the zygote, we have studied its function 

throughout the whole preimplantation development of bovine embryo. Microinjection of 

CENPF dsRNAS resulted in specific and effective degradation of CENPF mRNA. 

Immunofluorescence staining with anti-CENPF antibody showed very low fluorescence levels 

in CENPF dsRNA injected embryos comparing to uninjected controls and blastomeres of 

CENPF dsRNA injected embryos often had fragmented or missing nuclei. There was apparent 

marked decrease in a developmental competence, only 28.1% of the CENPF dsRNA injected 

8-cell stage embryos reached 16-cell stage. It can be concluded, that depletion of CENPF 

mRNA leads to dramatic decrease of developmental competence of bovine embryos at the 

stage of major genome activation. We have used bovine preimplantation embryo specific 

cDNA microarray (BlueChip) to characterize transcriptional profile of the in vivo derived and 

in vitro prepared bovine embryos at the stage of minor (4-cell stage) and major (8-cell stage) 

genome activation. First we have prepared SSH cDNA libraries (4-cell stage embryos – MII 

oocytes, 4-cell stage embryos – 8-cell stage embryos and 8-cell stage embryos – 4-cell stage 

embryos) and selected cDNAs from these libraries were used in BlueChip version 3 array 

design. We have identified 134 genes as differentially expressed between bovine 4-cell stage 

in vivo and in vitro embryos and 97 genes as differentially expressed between 8-cell stage in 

vivo and in vitro embryos. Using qRT-PCR, we have characterized expression profile of 7 

selected genes (BUB3, CUL1, FBL, NOLC1, PCAF, GABPA and CNOT4) throughout 

preimplantation development. Our analysis revealed significant changes in the level of 

expression of BUB3, NOLC1, PCAF, GABPA and CNOT4 at the late 8-cell stage. We have 

also identified switch in the expression of two related genes, from the cullin 1-like, transcript 

variant 1 (UniGene ID BT.36789) to cullin 1, transcript variant 3 (UniGene ID BT.6490) 

during the time of major genome activation at 8-cell stage. Using immunofluorescence 

staining, we have found fibrillarin protein already at the early 8-cell stage in vitro cultured 

embryos. This finding was also confirmed on mRNA level by qRT-PCR. The complex of 

these genes could be used as a tool for assessing embryo quality for optimization of IVP 

embryo culture conditions. 


