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The cell cycle is tightly controlled by precisely timed and coordinated gene 

expression. The most profound change in mRNA transcription and 

polyadenylation can be found in mitosis, although progression through G1/S 

and S/G2 cell cycle phase borders also results in significant change in mRNA 

composition. Gene expression alteration has been studied on transcriptional 

level so far; here we aim at changes that occur also at the level of mRNA 

translation.  

Thus, the intended thesis will focus on gene expression analysis of selected 

mRNAs during G1, S, G2 and M phases of the cell cycle. The candidate 

mRNAs are selected from published Next Generation Sequencing (NGS) results 

of the human adherent cell line RPE-1 (derived from retinal epithelium) and from 

our own sequencing results of the human suspension cell line Nc-Nc (white blood 

cell precursor). For your thesis, you will be involved in tissue culture propagation 

including cell cycle synchronization, isolation of total and polysomal RNA, 

quantitative RT-PCR, protein detection by Western blot, cloning into reporter 

plasmids, flow cytometry and microscopy. The thesis will optimally conclude 

with the analysis of RNA binding proteins in order to understand the mechanism 

of regulation of expression of the studied mRNAs as they pass through the cell 

cycle. 
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