
Doctoral Thesis Review 

 

Title: Role of formins in the organization and dynamics of intracellular structures in 

Arabidopsis thaliana 

 

Author: Elvia Amparo Rosero Alpala 

 

University: Charles University, Faculty of Sciences, Department of Experimental Plant 

Biology 

 

The presented PhD thesis concerns with a very interesting topic – role of formins in actin 

cytoskeleton dynamics and in a crosstalk between actin and microtubule cytoskeletons in 

Arabidopsis thaliana cells.  

The thesis is conceived as a compilation of three articles, two of them were published and one 

was submitted for review. The author of the thesis is the first author of each paper and her 

contribution to the manuscripts is well stated. Formally, the thesis is divided into following 

sections – Abstract, Introduction, Aims of the thesis, Thesis outline, Discussion, Conclusions 

and References. Here I have the first comment I think that a list of applied methods that the 

candidate had to learn and description of those that are not described in details in the 

presented articles to allow reproducing the experiments is missing. Introduction into literature 

covers the aims of the thesis however I would expect an introduction going into more details. 

Sentences are often very long and sometimes difficult to follow. Some figures to demonstrate 

described processes or cytoskeletal organization in cells would also be instrumental to readers 

of the thesis.  

Results obtained are presented in three papers. The first one entitled “AtFH1 formin mutation 

affects actin filament and microtubule dynamics in Arabidopsis thaliana” describes a detailed 

characterization of actin and microtubule (MT) cytoskeletons in two AtFH1 mutants 

cultivated without or with inhibitors of both cytoskeletons. It is very interesting that the main 

housekeeping formin has so little impact on actin cytoskeleton that an actin inhibitor had to be 

used to make its phenotype more pronounced. Treatment with the FH2-domain inhibitor 

SMIFH2 was applied to compare its effect on the wild-type cells with phenotypes of the 

formin mutants and represents the first documented assay of this inhibitor in plant cells. In 

vivo observations of actin in rhizodermis cells showed that actin bundles are more 

pronounced in the fh1 mutant than in the wild-type cells. The AtFH1 formin was described by 



Martiniere et al., Plant Journal, 2011, to promote actin bundling, how the phenotype of its 

mutants having even thicker actin bundles can be explained? What can mediate actin bundling 

in the fh1 mutants? It seems that the AtFH1 formin might have a more important role in actin-

microtubule crosstalk or actin spatial distribution than in actin nucleation as also indicated by 

SMIFH2 experiments. It would also be interesting to monitor the function of AtFH1 in actin 

nucleation and its possible association with MT in vitro. What is the most probable way 

AtFH1 participates in actin-MTs cross-talk - through a direct association with both 

cytoskeletons or with some motor proteins or MAPS or actin-binding proteins? Decreased 

growth rates of MTs plus-ends were described in the paper. Is there any connection possible 

between the plus-ends of MTs and proteins localizing there and formins in plant cells?  

The second paper entitled “AtFH1 and AtFH2 formins affect pavement cell morphogenesis 

and vascular patterning in Arabidopsis by modulating cytoskeleton and membrane dynamics” 

revealed an interesting genetic interaction between formins FH1 and FH2 when at least one of 

these should be present to get a fit progeny. What kind of microtubule-mitosis defects were 

observed in defective pollen of fh1 and fh2 heterozygote plants? Have you tried to cross fh1-2 

mutant with the mutant of AtFH2? Then the FH1 protein should be produced even though at a 

lower level and it would be interesting to monitor the dosage effect of FH1 in the presence or 

absence of FH2. The nature of the fh2 mutant is not clear from the paper, is there any FH2 

protein produced? This study further confirmed a role of the formin AtFH1 in dynamics of 

actin and microtubule cytoskeletons as found in the first paper. Interestingly, it also indicated 

a role of the AtFH1 formin in endocytosis. Are there any data on participation of plant 

formins in clathrin–coated vesicles endocytosis? Can the author comment on the Fig.9, 

especially what is meant as “bundled cytoplasmic actin”?  

Quantitative image analyses were employed and presented in both papers and the protocols 

currently used in the host laboratory are summarized in the third paper with the aim to 

contribute to standardization of quantification methods. That is clear that just an “optical” 

analysis is not anymore sufficient and new algorithms are needed to describe an image 

obtained by fluorescence microscopy in an unbiased way. Not only quantification of the 

overall fluorescence but also its localization to various structures and also cell morphology are 

very important parameters to follow. The major problem that the authors also emphasize is 

that various algorithms often “home-made” are used, although usage of one or just a handful 

of them would be beneficial for an easier comparison between different studies. So, I wish the 

authors to have as many citations of this paper as possible confirming that their protocols are 

recognized. 



General discussion is divided into sub-chapters covering all the topics presented in the thesis 

and short conclusions summarize the major findings. 

Although I had several comments in my review, I think that Amparo Rosero proved her 

ability to perform an independent research. She obtained very interesting results on such a 

complex topic as formins and mastered analyses in a quit difficult model system like 

Arabidopsis. Her work fulfilled all the conditions of a doctoral thesis therefore it can be 

accepted for defense. After a successful defense, I recommend to award Ph.D. degree to 

Amparo Rosero. 
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