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 “Examiners’ Detailed Comments”  
 

As the title indicates the submitted thesis is focused on the thorough characterization 

of SPM domain of FrpC protein belonging to bacterial RTX toxins. Due to its highly flexible 

nature, its properties are hardly accessible with a standard techniques commonly used for the 

protein structure characterization. Therefore, an innovative set of fluorescence and other 

optical techniques was introduced to address the structural behavior of this hardly 

approachable domain.  

The thesis starts with the introduction providing all the important information on the 

FrpC protein and sufficiently describing the motivation of the presented research. Following 

methodological section comprises all the experimental details, which are lined up in a clear 

and comprehensive manner. The section summarizing the achieved results and following 

discussion is divided into several sub-sections. First of all, the characterization of the isolated 

wild type SPM protein and its two tryptophan variants are shown, proving their activity and 

self-cleavage properties. Next chapters are devoted to the characterization of the 

conformational changes of SPM upon the ion binding and the description of the ion binding 

site. Furthermore, the mode of Ca2+ and Tb3+ binding to SPM was thoroughly mapped 

bringing the crucial conclusion that Tb3+ is a fully valid analogue of Ca2+. This finding opened 



a new direction of the research since Tb3+ phosphorescence can be used to study the SPM – 

ion binding properties. The detectable FRET between one of the Trp and Tb3+ indeed brought 

quantitative information on the distance between Trp451 residue and the ion binding site. Last 

sections deal with the characterization of the SPM tryptophans by means of steady state and 

time resolved fluorescence, and fluorescence anisotropy. The profound data analysis revealed 

close proximity of the Tryptophans and enabled the estimate of their mutual orientation. All 

these crucial results were concluded in the pivotal article published in “Soft Matter” bringing 

unique insight into the structural arrangements within the SPM domain of the FrpC protein. 

Mgr. Petra Lišková herein demonstrated her broad scope in the protein science ranging from 

the biochemical approaches (protein mutagenesis, protein isolation), advanced spectroscopic 

measurements (time resolved fluorescence and anisotropy techniques even in the 

experimentally difficult UV region) and careful spectral analysis. On top of that, the list of the 

published results, which are not included in the submitted thesis, indicate her deeper research 

overview. Specifically, she managed to map the impact of diamond nanoparticles on the 

bacterial growth, revealed the effect of alcohols on DesK-DesR signalling in Bacillus subtilis, 

and described the role of the membrane potential on Daptomycin pore formation. In 

conclusion, Mgr. Petra Lišková proved her high scientific competence during the PhD. 

Studies. She serves as the first author of two articles. Moreover, she is a co-author of 3 more 

contributions, plus two more articles with her significant scientific contribution are being 

reviewed.  

Overall the thesis fulfills the standards for obtaining a PhD not only on the Czech 

level, but also internationally. Thus I conclude, that the author of the thesis proved to have the 

ability to perform research and to achieve scientific results. I do highly recommend the thesis 

for presentation with the aim of receiving the Degree of Ph.D. 
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