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Report on doctoral thesis 

 of 

Mgr.Barbora Profantová-Řezáčová 

 

„Molecular mechanism of DNA regulatory segment recognition by MADS box family 

transcription factors“ 

 

 

The dissertation of Mgr.Profantová is a valuable contribution to the study of one of the 

most important biological processes namely the transcription of genes. It deals particularly 

with the elucidation of physico-chemical properties of binding domain for transcription - so 

called MADS box. The whole work represents very suitable combination of various 

biochemical and physical experimental methods. The biochemical part consists in the study of 

mutual interactions of model oligopeptides with selected segments of MADS box as well as 

of their analogs with a point mutation.   

 

A wide range of different spectroscopic techniques was applied in this study: 

absorption, circular dichroism, FTIR (Fourier transform infra red) spectroscopy, fluorescence 

and advanced Raman scattering spectroscopies. Also the data processing has been done using 

modern  approaches including multi-variate methods. 

 

 The theoretical introduction provides a  concise nice description of the gene 

transcription in general as well as of the role of proteins of MADS box in particular,  in 

various organisms from bacteria till higher plants and animals.  

 

MADS box consists of a conserved sequence of 56 amino acids. Special attention is  

here given to their  both polarity and ability to interact with water. In fluorescence studies the 

tyrosine was with advantage chosen as an inner fluorescent marker in MADS box. For this 

reason both fluorescence and Raman chracteristics of tyrosine are also  duly supplied in this 

dissertation.   

 

So far not very  much is known about the process of DNA recognition and the 

mechanism of DNA binding. Both DNA chain and the MADS box proteins  may be 

influenced by the state of their  hydration  shell  as well as by the ionic content. Therefore  the 

dissertation is duly focused on the study of acid-base equilibria and on the possible effect of 

concentration of selected ions. As model oligopeptides were chosen those from the human 

SRF (serum response factor) MADS box. Model DNA oligonucleotides were synthetized and 

purified at Central-European Technology Institute of the Masaryk University in Brno. In 

addition oligopeptides were  then repurified before measurements.  

 

The main results of this dissertation concern the optical properties of shorter and 

longer segments of MADS box,  of the MADS box as a whole,  together with  their 

dependence on temperature and pH:  

 

1.There are data on  fluorescence and pH dependence of CH 08 and JS 01 segments. 

 

2. Data from fluorescence quenching to reveal possible accessibility of  the nonionic 

quencher to the tyrosine marker. 
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3. Data from CD spectra of given oligopeptides to obtain information about secondary 

structure of the motif. 

 

4. Data from Raman scattering  and IR spectroscopies of oligopeptides mentioned 

above for information about the influence of protonation. 

 

In the dissertation are also presented data of the study of peptide/DNA interaction 

connected with an aggregation which leads to increase of elastic scattering.  

 

The dissertation itself,  as far as I can judge,  is written in good and understandable 

English. Its graphical lay-out is perfect with appended nice instructive coloured pictures. 

 

 Attachments to this work contain in extenso  published articles. The majority of results 

was already published in two rather long articles in renowned international journals. The third 

one has been submitted to the editor. The first publication has been in addition reprinted as an 

independent chapter in the book „Spectroscopy of biological molecules“, Amsterdam 2013. 

This very fact facilitates  my task as a reviewer because the main results of this work had been 

already subjected to professional scientific scrutiny.  

 

 It is evident without any doubts from this dissertation that Mgr.Profantová masters 

profoundly not only molecular genetics of nucleic acids but also rather wide range of 

advanced physical experimental techniques. She knows how to suitably  applied them to get 

valuable results.    

 

 Therefore I the most sincerely  strongly recommend  to accept this dissertation as 

a base for the granting to Mgr.Profantová  doctoral degree with higher classification.   

 

 Je recommend chaleuresement de délivrer a Mgr.Profantová un diplôme de 

doctorat avec une évaluation plus élevée. 
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