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Reviwer’s Report on Mgr. Daniela Paňková’s PhD thesis „Molecular 
mechanisms of amoeboid invasion of cancer cells“. 
 

Dissertation thesis of Mgr. Daniela Paňková was carried out under 
supervision of Dr. Jan Brábek and Dr. Daniel Rösel at the Department of Cell 
Biology, Faculty of Science at Charles University in Prague. The PhD thesis is 
presented as a shortened version of four published manuscripts with general 
introduction and extended discussion sections pertinent to each manuscripts. As 
concerns the contribution, the candidate is the first author on manuscript 
published in European Journal of Cell Biology. 

In the presented diploma thesis Mgr. Daniela Paňková focused on the 
molecular mechanism of amoeboid and mesenchymal mode of invasion of 
cancer cells. As a model system the author used cancer cells with different 
metastatic potential and she examined their mode of migration in 3D conditions. 
A recurring theme in presented work is tight coupling of Rho-ROCK signaling 
pathway with amoeboid, matrix metaloproteases independent, mode of 
migration. From my point of view the key and a very interesting part is finding the 
role for NG2 as a switch between amoeboid and mesenchymal migration.  

This work brings novel findings that substantially and non-trivially broaden our 
knowledge about signaling mechanisms of cell migration and invasion in complex 
3D environment. From the perspective of the opponent I consider crucial fact that 
the results of this dissertation are part of four original manuscripts, including one 
with first authorship, published in respected scientific journals. This work also 
demonstrates that the author has mastered advanced methods in molecular and 
cellular biology, and that she is able to design experimental procedure and 
interpret the data. High level of achievement does not diminish the fact that the 
author joined three projects in various stages of completion. 

Presented PhD thesis is very well written and I really enjoyed reading it. In the 
first part of introduction the author presents findings concerning the 
mesenchymal and amoeboid mode of migration and basic regulatory 
mechanisms of these processes. This part reads very well although it is, in my 
opinion, too general. In the second part of introduction, quite understandably the 
focus is on NG2 proteoglycan. The author in details describes the known facts 
about the structure and function of NG2. Discussion part summarizes and in 
some cases slightly extends the published work with decent analysis of results.  

I have only minor concerns. Yet rarely, the work contains some very 
generalized and inaccurate claims. As an example, the description of metastatic 
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cascade on page 9 includes as a first step the epithelial-mesenchymal transition. 
While this statement is probably correct for carcinomas it is not necessarily true 
for tumors of non-epithelial origin such as melanomas or sarcomas. I would also 
appreciate if the published Supplementary data were included with the thesis as 
they are integral part of the original manuscript. In addition, figures shown in the 
introduction section are not mentioned in the text at all.  

I appreciate the fact that the thesis is written in English. As far as I can judge, 
presented thesis contains minimum number of grammatical errors, typos and 
stylistic clumsiness typical for this kind of work. I have stated selected examples 
of the errors in the appendix of this report.  These examples are intended for the 
author's information and reflection and I do not consider it necessary to be 
answered during the thesis defense.  

Given that the results are presented in the form of peer-reviewed manuscripts 
I feel that it would be splitting hairs to look for the flaws in the experimental 
procedures or interpretation of obtained results as is expected in such a report. 
Thus, with one exception my questions are of more general nature:  

 

1. NG2 contributes to the proliferation and motility of immature or progenitor 
cell types prior to maturation, and is normally down-regulated as they 
undergo terminal differentiation. The progenitors may be compared to 
adult stem cells. Could the author speculate whether NG2 is specific 
marker of progenitor cancer cells (similarly to CD34 of Cancer stem cells)? 

2. I feel that the results are very strong in providing a fresh insight into the 
complex regulation of cellular motility by NG2. In addition, in the text and 
in Figure 7, the author identified several candidate players downstream of 
NG2 (such as MUPP1, Amot and Syx) that could link NG2 to Rho-ROCK 
signaling pathway. Did the author use interfering RNA for knocking down 
candidate signaling components and estimated their role in amoeboid-
mesenchymal migration?  

3. On page 31 the author states that “NG2 binding to the collagen VI 

preferentially activates ERK-PKC-MAPK cascade which is associated 
with modulation of cytoskeletal dynamics.” Could the author explain what 

is the ERK-PKC-MAPK cascade and how it affects cytoskeleton?  

 

 

Conclusion: 

Despite above-mentioned comments regarding the shortcomings of a formal 
nature, the methodological and professional level of work is very good. From the 
results presented it is clear that the goals of this study have been achieved. The 
author applied multiple experimental approaches, many procedures and 
techniques as well as decent analysis of obtained results. Taken together, it 
indicates that the author is fully prepared for the scientific carrier she has chosen. 
Based on the quality of Daniela Paňková PhD thesis I recommend this thesis to 



be fully accepted as the fulfillment of the requirements for the degree of 
philosophiæ doctor. 

 

 

Prague, October 7, 2012     Tomáš Vomastek, PhD 

 

 

 
 
Appendix to PhD thesis of Mgr. Daniela Paňková „Molecular mechanisms 
of amoeboid invasion of cancer cells“. 
 
Editing and typos: 
There are also some editing and typographical errors typical for this kind of work. 
These are mentioned for author’s information and it is not necessary to answer 
them during public defense: 
 
Pg. 7. Typo “srůznými” 

Pg. 14. Typo “catepsins”  

Pg. 14. “This motif it seems to be…” 

Pg. 15. Sentence “C-terminus of most MMPs may contain” should read “C-

terminus of MMPs may contain” or “C-terminus of most MMPs contains” 

Pg. 16. Sentence “Proteases enriched in structures are called invadopodia.” 

sounds strange. 

Pg. 17. Typo “Metallopoteases” 

Pg. 18. I think that “Calpain” was mistaken for “cathepsin” 

Pg. 20. Figure legend contains wrongly used bracket.  

Pg. 33. Was “higher expression of both  RhoA-GTP and RhoC-GTP” really 

confirmed by Rho-GTPases assay? 

Pg.33. “…expression of -integrin…” Does it mean -integrins in general or 

specific-integrin subunit? 

Pg. 35. “Mysitiras” used instead of “Myzitiras” 

Pg.35. The sentence “gelatin degradation that has been resulted by activation of 

matrix mataloproteases” is weird.  


