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“Drebrin and myosin VI: Cytoskeletal regulators of the development of the postsynaptic 
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Under the supervision of Professor Maria Jolanta Rędowicz, Ph.D., DSc 

and dr Marta Gawor, Ph.D. (Auxiliary supervisor) 

 

It is widely accepted that the actin cytoskeleton determines the shape of the cell and is 

involved in cell division, movement of organelles, movement of the cell, and adhesion 

of the cell to other cells. However, it is also involved in a variety of other cellular 

processes. An example is the involvement of the actin cytoskeleton in postsynaptic-

regulating processes, including local delivery and recycling of synaptic components, 

stabilization of postsynaptic complexes, and recruitment of other cytoskeletal filaments. 

As morphological and functional aberrations in these processes often lead to 

neuromuscular disorders, it is understandable that there is interest in fully understanding 

these processes. The proper functioning of the actin cytoskeleton in a cell depends on 

the proper interaction of many proteins. One of the interesting proteins of this group is 

drebrin. Although the role of this protein in postsynaptic regulation in the central 

nervous system has been described, the potential role of drebrin in neuromuscular 

junction formation is unclear. The second very interesting protein from the point of 

view of the mechanism of neuromuscular junction formation is myosin VI. Myosin VI 

is a very unusual myosin. It was the first myosin discovered to move toward the minus 

end of actin filaments. Myosin VI is involved in various cellular processes such as 

endocytosis, cell migration, maintenance of Golgi morphology, and cancer cell 

metastasis. Myosin VI is also involved in skeletal muscle differentiation and the 



 

 

organization of postsynaptic machinery, however, its role at the neuromuscular junction 

formation is not clear. 

Mgr Paloma Álvarez Suárez focused in her thesis on the role of the actin-regulating 

proteins drebrin and myosin VI in the context of the murine neuromuscular junction’s 

structure and function. In particular, she tried to verify three hypotheses: (i) drebrin is a 

synaptic component of neuromuscular junctions, (ii) drebrin mediates cytoskeleton-

dependent regulation of the postsynaptic machinery through actin stabilization, (iii) 

myosin VI plays a role in the mobility of the postsynaptic machinery through 

endocytosis. The topic of the thesis seems to be very interesting from a scientific point 

of view. The rationale for the research and the reason the research was being carried out 

are well established. In addition, it should be mentioned that the doctoral dissertation of 

Mgr Paloma Álvarez Suárez was conducted within a team with extensive experience in 

this type of research. 

 

 The doctoral dissertation submitted for evaluation was written in English and 

consists of 183 typescript pages. There are 63 figures, 13 tables, and 343 references in 

the text. The dissertation has a typical layout for this type of study and consists of the 

following chapters: table of contents, summary in English and Polish, list of the Ph.D. 

student's publications, list of abbreviations, introduction, objectives, materials and 

methods, results, discussion, summary and conclusions, and references. In an extensive 

32-page introduction, the author presented a carefully prepared set of information that 

helps the reader understand the work. In the first part of the introduction, the author 

discusses the organization of the peripheral nervous system and mouse skeletal muscle 

development. In the second part, divided into two chapters, the author presents 

information on cytoskeletal dynamics in the nervous system and the role of drebrin and 

myosin VI in this process. In my opinion, the introduction chapter is written clearly and 

well prepares the reader for the issues that are the subject of the doctoral dissertation. It 

is worth emphasizing the careful and extensive selection of the most important 

information, which means that the text is very informative, and it clearly leads to the 

presentation of the detailed goals of the work. I have only two minor comments on this 

part of the dissertation – (i) I think in the first sentence on page 18, it would be better to 

use the terms "to allow ions such as sodium (Na+), potassium (K+), and Ca2 + to pass 

through the membrane" instead of "leads to the influx of sodium (Na+), potassium (K+), 



 

 

and Ca2+ ions"; (ii) How should the different colors of actin monomers be interpreted in 

Figure 1.9? If this is only to facilitate the visualization of the filament, why do we also 

have two classes of monomers marked with different colors before polymerization? 

Although I think I understand what the author intended to present in this drawing, in 

fact, the drawing may suggest that the conversion of ADP to ATP in actin monomers 

occurs after attachment to the filament. 

 In the chapter that describes the materials and methods used, the author provides 

comprehensive information on the biological material and the experimental methods 

used. Several biochemical, molecular biology, and cell biology methods, which are 

undoubtedly appropriate to solve the problem that is the subject of the doctoral 

dissertation, were presented. The description of the methods is clear and accurate, 

making it possible to repeat the described experiments. Clear diagrams make it easier to 

understand how the experiments were carried out. However, I would like to ask the 

author to clarify two points: to induce AChR cluster formation, two different protocols 

were used, depending on the experimental design (i) Neuron-derived agrin-mediated 

model and (ii) Laminin-mediated model. What was the reason for using two different 

models? And what is the reason for various efficiencies of cluster formation in these 

models (Fig.4.8 vs 4.9)? To study the insertion of new AChRs to preexisting clusters on 

the cell surface upon myosin VI knockdown, the author used immunofluorescence 

analysis of AChR turnover. If we use this method, can we be sure that BTX-AlexaFluor 

TM 555 does not dissociate from the receptor during a 6-hour incubation?  

 

The next chapter focuses on presenting the results of the entire study. The main key 

points and research achievements can be divided into two parts. 

In the first part the author presented that: 

1/ drebrin is present at the muscle postsynaptic machinery, both in vivo and in vitro, and 

at the contractile machinery in mice  

2/ drebrin is involved in the organization of postsynaptic machinery in vitro  

3/ drebrin regulates microtubule recruitment under ACHR clusters in vitro  

4/ drebrin loss mildly impairs postsynaptic machinery organization in vivo  

5/ drebrin is upregulated in primary myotubes lacking myosin VI  

 



 

 

In the second part, the author showed that myosin VI loss does not impair postsynaptic 

machinery organization in vitro; however, this protein is involved in the postsynaptic 

machinery organization in vivo. 

The presented research results allowed the author to draw interesting and well-

motivated conclusions. The most important conclusions from the work include the 

statement that drebrin is a novel component of murine postsynaptic machinery, synaptic 

podosomes in myotubes, and of sarcomeres in skeletal muscle. Furthermore, drebrin 

participates in the stability and maturation of AChRs in vitro through the regulation of 

actin cytoskeleton rearrangements and binds to the AChR anchoring protein rapsyn and 

the microtubule +TIP protein EB3 in order to stabilize the postsynaptic machinery by 

recruiting microtubules and their anchorage to the synaptic membrane. Equally 

interesting are the conclusions regarding the role of myosin VI in the processes studied. 

The author points out that myosin VI contributes to muscle contraction efficiency in 

vivo and loss of myosin VI affects the maturation and maintenance.  

In summary, the author obtained original, interesting, and consistent results, 

convincingly proving that drebrin can be a novel regulator of postsynaptic machinery 

that cross-links two major cytoskeletal components involved in the stabilization of 

neurotransmitter receptor - microtubules and actin.   

 

Reading this very interesting part of the work raises some questions: 

1/ In Figure 4.5., the signal from the ‘phospho-dead’ drebrin E mutant seems to be 

slightly stronger than from the wild-type drebrin E. Can it have any biological 

significance? 

 

2/ As far as I understood, in experiments on the effects of BTP2 on C2C12 myotubes 

(Fig 4.10), control cells were treated with the same concentration of DMSO as 5 μM 

BTP2 experimental cells (0.02%). I guess that at 10 μM BTP2, the concentration of 

DMSO was 0.04%. What was the effect of DMSO at this concentration on the area 

covered by the myotubes? 

 

3/ Taking into the account the author's experience with the machine-learning-based 

algorithm, I would like to ask for her opinion on the reliability of this method. 



 

 

 

4/ As some effects of myosin VI knockout were sex-dependent, what was the sex of the 

mice from which the cells were isolated for in vitro culture? Was it taken into account? 

 

5/ Are the differences in Figure 4.33 really statistically significant? The differences 

seem to be very small with a relatively large SEM. 

 

In the extensive 17-page chapter "Discussion", the author critically and carefully 

assesses her results against the background of literature data. The discussion is very well 

written. The author discusses all of the presented results in great detail and describes the 

possible directions of development of future research and proposes several additional 

experiments as a continuation of her investigations. The chapter "Summary and 

conclusions" presents the main research achievements and conclusions from the 

conducted research. 

 

The comments and questions presented here do not in any way negate the most positive 

assessment of the entire doctoral dissertation. On the contrary, they prove that the work 

is read with great interest and the results obtained are an incentive to ask many new 

questions. My final evaluation of the doctoral dissertation is very positive. 

 

The results of the Ph.D. thesis have already been published in three papers in peer-

reviewed, indexed scientific journals. In two of them, the Ph.D. candidate is the first 

author. These works have already been cited 16 times in the literature. Moreover, she is 

co-author of two papers not directly related to the Ph.D., which were published during 

her Ph.D. studies in internationally recognized journals. 

 

In summary, I highly rate both the academic achievements and the doctoral dissertation 

of mgr Paloma Alvarez Suarez. In my opinion, the author has obtained valuable 

scientific results that open up broad research perspectives for the future. The doctoral 

dissertation meets the conditions set out in Art. 187 of the Act of July 20, 2018 Law on 

Higher Education and Science (Journal of Laws of 2021, items 478, 619, 1630). 

Therefore, I am asking the Council of the Nencki Institute of Experimental Biology, 

Polish Academy of Sciences to admit Mgr Paloma Alvarez Suarez to the next stages of 



 

 

her doctoral dissertation. In addition, as the results of the doctoral thesis have already 

been published in 3 papers, and considering the high scientific level of the dissertation, I 

would like to request that the dissertation be distinguished with an appropriate award. 

 

 

 

(Zbigniew Madeja) 
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