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 The thesis of Mgr. Barbora Profantová-Řezáčová was devoted to investigation of the 

MADS-box binding domain of an eponymous family of transcriptions factors. The aim was 

to obtain, by using spectroscopic experiments, new knowledge of the structure, flexibility, 

and other physico-chemical properties of this protein segment in natural aqueous 

environment, which would help to elucidate the molecular mechanism of the target DNA 

regulatory segment recognition by the transcription factor. The Ph.D. project was prepared 

and realized within the framework of a collaboration between University of Pierre et Marie 

Curie (Paris VI) and Charles University in Prague.  

 The first experience with the MADS box (oligopeptide consisting of 56 amino acids) 

in aqueous solution revealed its high sensitivity to intermolecular interactions causing 

formation of clusters and sample precipitation. This has led to the need to work with low 

concentration samples and thus fluorescence spectroscopy became the main methodology of 

the study. Fluorescence measurements were complemented with results of UV absorption, 

circular dichroism, Raman spectroscopy and absorption in the IR domain.  

Great attention was paid on the effect of environmental conditions, in particular pH 

value. Carefully performed titration experiments analyzed by means of powerful 

mathematical procedures (factor analysis) allowed data on acido-basic transitions to be 

obtained not only of the tyrosine residues serving as internal fluorescent probes, but also of 

the neighboring histidine. To obtain a more accurate picture of the surroundings and 

spectroscopic characteristics of individual tyrosines, a comprehensive study of short 

oligonucleotide sequences has been undertaken as a part of the work, where the results of 

optical spectroscopy were confronted with theoretical analysis based on molecular dynamics 

simulations and quantum-chemical calculations of vibrational spectra. 

The main achievements of the thesis are the structural characteristics of the short 

oligopeptides representing particular tyrosine sites in the MADS-box, determination and 

interpretation of pKa constants corresponding to acido-basic transitions of the MADS box in 



the vicinity of a neutral pH, determination of the MADS-box secondary structure in solution 

and basic spectroscopic characterization of its interaction with DNA. Besides this, several 

original methodological approaches, suitable in general for spectroscopic investigation of 

protein segments, were developed within the framework of the thesis. 

Mgr. Barbora Profantová-Řezáčová devoted extraordinary efforts to solve the tasks 

of her Ph.D. project. She demonstrated her high experimental skills, imagination, analytical 

thinking ability and independence in determining the successive steps of the experimental 

study. The main part of the obtained results has been or soon will be published in respected 

international journals. The candidate has thus clearly demonstrated her ability for scientific 

work. 

 In our opinion, the work certainly fulfils the requirements for Ph.D. thesis, and we 

recommend it for the defense. 
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