
 

 

 Mgr. Ladislav Bumba, PhD. 
 Laboratory of Molecular Biology of Bacterial Pathogens 
 Institute of Microbiology 
 Vídeňská 1083 
142 20 Praha 4 
 Tel: 241062016 

    E-mail: bumba@biomed.cas.cz 
 
 
 

Opponent's review of the doctoral thesis given by Mgr. Kseniya Ustinova entitled 

“Substrate specificity of histone deacetylases“ 

 

The submitted doctoral thesis by Kseniya Ustinova deals with the structure-function 

relationships of the histone deacetylase 6 (HDAC6), a unique Class IIb subclass of HDAC 

superfamily with two homologous catalytic domains. The enzymatic activity of HDAC6 

involves the removal the acetyl group from specific lysine residues of many non-histone 

substrates in the cell cytoplasm and as such, it plays a major role in many cellular processes, 

such as cell migration, proliferation, signaling and stress or immune response. The first part 

of the thesis describes the determination of the HDAC6 enzyme specificity for tubulin 

proteins. The author demonstrated that HDAC6 recognizes preferentially the acetylated 

lysine residue (K40) on free tubulin rather than that on assembled microtubules and the 

HDAC6 deacetylation of microtubules occurs stochastically along the entire microtubule 

fibers. The second part of the thesis concerns the physical interaction between HDAC6 and 

tubulin showing that the deacetylation of free tubulin dimers both in vitro and in vivo is 

dependent on molecular recognition and ionic interactions between the positively charged 

residues in the N-terminal region of HDAC6 and negatively charged residues on the tubulins. 

The third part of the thesis is focused on the design, synthesis and structure-function 

characterization of a novel HDAC6 inhibitor (SS-208). This set of data is very interesting and 

important for the overall understanding of the biology of both HDAC6 and cytoskeleton.    

The PhD thesis contains 101 pages (including the printed version of the articles) and it 

is conceptualized as a set of the three commented publications equipped with the 

Introduction section (26 pages), the Discussion and Conclusions section (5 pages), and the 

list of 174 references. The Results section is based on the results from three articles, which 

have been recently published in well-known international scientific journals. Indeed, the 

author of the doctoral thesis has the first authorship on one of the publications and she is 

the second and the third author of the other publications. The thesis is written in English, 

with minimum typographical or grammar errors. The text is logically constructed and well 

accompanied with the graphical support. 

However, there are several points that should be commented: 

 

- The Thesis is consistently focused on HDAC6, why the Thesis has a more general 

name „Substrate specificity of histone deacetylases“? 

- The aims of the Thesis are not properly formulated. 
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