
 
 
 

 
 

In Prague on November 19th, 2023 

Review of the PhD thesis „The role of CRL4 ubiquitin ligase complex in homeostasis and regeneration 
of gastrointestinal tract“  

Author: Mgr. Veronika Daněk 

The present work focuses on the role of E3 ubiquitin ligases, particularly Cul4a, in 
gastrointestinal tract homeostasis and tumorigenesis. The first part comprises a first-authored 
publication that examines the expression profiling of E3 ubiquitin ligases in the mouse stomach, small 
intestine, and colon, and compares their tissue-specific combinations. In this study, a method of 
semantic clustering of genes according to their ontological and functional relationships was introduced 
to classify groups of ubiquitin ligases in the three tissues. The study further demonstrated altered gene 
expression and potential redundancy of ubiquitin ligases in these ontological clusters during epithelial 
regeneration after injury. The main part of the thesis involves the investigation of the E3 ubiquitin 
ligase CUL4A function in the homeostasis of the small intestine, and colon, its role in colorectal tumor 
development when combined with aberrant activation of the Wnt pathway and CUL4A signaling 
through Huwe1 and Smad3. Furthermore, possible role of CUL4A in breast cancer development is 
explored. This part of the thesis is written up in the form of individual results in figures, on the basis of 
which a manuscript was composed; the manuscript is currently being submitted to an impact journal. 
The last part of the thesis is a study addressing the role of a tumor suppressor ATF2, a substrate of Cul3 
ubiquitin ligase, in the invasiveness of colorectal cancer. This study identified a novel target gene of 
the ATF2 transcription factor, Trop2, which is negatively regulated by ATF2 and is known to be linked 
to the tumor progression and invasiveness in various tissues. Veronika Daněk was a co-author on this 
publication in Cellular and Molecular Life Sciences (IF 8.7); unfortunately, it is not defined which parts 
of the study she was involved in or what results she contributed to. 

The entire thesis is introduced by an adequate literature review. However, especially in the 
first part, a large number of reviews is cited, some of them are not recent („Ubiquitination is the most 
common post-translational protein modification“ Berndsen et Wolberger, 2014. Is this textbook 
statement still valid after another 9 years?). Some information would merit citation of original work, 
for example when describing the Apc-min mouse strain that is used as a model of intestinal 
tumorigenesis.  The presented research contains a large number of original and relevant results, and 
is supported by two peer-reviewed publications. The main part of the results is compiled into a 
manuscript, which has not yet undergone revision. Despite its comprehensive form, it lacks some 
methodological information, e.g. at what stage of development and through what Cre the conditional 
knock-out of the Cul4a gene in the mouse was achieved. The results obtained in all parts of the thesis 
are further well discussed, although I would have appreciated a deeper integration of the results with 
the existing knowledge available in the literature. 

 



 
 
 

 
 

In summary, the author of the presented PhD thesis has demonstrated that she has mastered 
a wide range of methods and is able to acquire and interpret new scientific knowledge. Overall, I 
consider this thesis to be of high quality despite the above-mentioned shortcomings. I therefore 
recommend it for acceptance and the award of the degree of Ph.D. 

 
I have the following comments and questions: 

 
1) Can you put Cul4a in the context of expressing ubiquitin ligase mapping in GIT? Was its 

expression dominant or low in some GIT tissues compared to others? You show localization in 
the small intestine and colon, however, data from the stomach or expression levels are not 
available. It would be a nice link between the first and second part of the thesis. 
 

2) Figure 24 - it is a bit confusing to use the word "expression" in the sense of gene expression 
and nuclear/cytoplasmic localization at the same time. Do I understand correctly that cellular 
localization of CUL4A is more determinant of tumor progression than the absolute level of the 
gene expression? The discussion states that CUL4A expression is regulated by the Wnt pathway 
according to available publications, but this probably refers to the gene expression. Rather, 
the protein localization in the cell may be determined by post-translational modifications such 
as phosphorylation. Does CUL4A contain sites for post-translational modifications and which 
ones? 
 

3) According to your results, Trop2, the protein negatively regulated by the transcription factor 
ATF2, promotes tumor invasiveness through its involvement in epithelial-to-mesenchymal 
transition (EMT). In contrast, some publications show activation of EMT via TGF-b/JNK/ATF2 
signaling. What is known about the role of Cul3-AFT2 in EMT? 
 

 
Mgr. Lucie Janečková, Ph.D. 

 

 


