
ABSTRACT 

RNA polymerase (RNAP) transcribes DNA into RNA and is the only transcriptional enzyme 

in bacteria. This key enzyme responds to external and internal signals from the cell, resolves 

the intensity of transcription of individual genes and thus regulates gene expression. RNAP is 

not only affected by its own subunits, but also protein factors, small molecules or small RNAs 

(sRNAs). 

The aim of this Thesis was to contribute to the understanding of the regulation of the RNAP 

and to add missing fragments to this broad topic. The first part of this Thesis is focused on the 

influence of selected proteins (δ, YdeB, GreA) on the sensitivity of RNAP to the 

concentration of the initiating nucleoside triphosphate ([iNTP]) during transcription initiation 

in Bacillus subtilis. We showed that δ affects the sensitivity of RNAP to [iNTP] at  

[iNTP]-sensitive promoters, but not at [iNTP]-insensitive promoters neither in vitro nor in 

vivo. The δ subunit is essential for cell survival during competition with other strains, because 

it enables the cell to react immediately to changing conditions. Further we showed that YdeB 

protein does not bind to RNAP in B. subtilis, and has not shown any effect on transcription in 

vitro. We found that both, GreA and YdeB proteins (unlike δ subunit) were unable to affect 

RNAP by [iNTP] at [iNTP]-sensitive promoters in vitro. 

In the second part of this Thesis we characterized the newly discovered sRNA from 

Mycobacterium smegmatis – Ms1. Ms1 is strongly produced in stationary phase. We 

determined its transcriptional origin and proved the importance of the central bubble for 

RNAP binding. We showed that the Ms1 binds to the RNAP core (RNAP without σ factor), 

unlike the 6S RNA that binds to the RNAP holoenzyme (RNAP with the primary σ factor). 

We discovered a new type of interaction between RNAP and sRNA. Furthermore, we showed 

that Ms1 has a mild inhibitory effect on transcription in vitro, but does not affect the affinity 

of σ to RNAP. Finally, we pointed out the difference in the amount of RNAP holoenzyme in 

stationary phase in E. coli and M. smegmatis. In summary, we contributed to a better 

understanding of transcription regulation in the bacterial cell. 

 


