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Ludmila Lackova submitted the doctoral thesis on description of protein folding from a semiotic point of view. The inspiration for this thesis she found in some earlier attempts to analogize the rules encoded in genetic sequences to natural language grammar. Such rules should govern process of folding of a certain peptide chain to a well-defined fold. Ms Ludmila Lackova tried to conceive this analogy in a more complex way. She proposed to search not for a purely syntactic way of description but rather for a way of explaining the complicated relation between linearity and non-linearity.

This PhD thesis is well structured and correctly presented. Its consists of 7 main chapters. At the beginning of this dissertation summary and résumé of singular chapters are presented. Finally, scientific activity of the PhD student is introduced. 
This thesis is perfectly written and very well documented. There are some typing errors but not much. The text is well written in clear and concise manner. To summarize my impression of the contents of the thesis is worth to note that the Author has studied carefully research subject with critical view, and used appropriate number of bibliography sources. It is an evident fact that Ludmila Lackova deeply understood the theoretical knowledge and the discussed problems. Considering an extreme complexity of the problem I would mention that the novelty as well as scientific level of the thesis is very good, considering the importance of the research subject and its interdisciplinary nature. 
However, the are some remarks which occurred to me and need to be explained in details.
· Discussing the linguistic analogy between the role of the context in determining protein functions and in determining meanings of words, I propose to mention a rather novel review from Koonin’s group of NCBI (Faure, 2017). Let me rephrase the authors of the review (I do it on the purpose to strengthen its importance for the thesis): “Translation is the universal process of decoding one linear sequence (of 4 letters) into another linear sequence (of 20 letters), into the amino acid sequence of a protein. The rate of translation however, can greatly vary depending on environmental conditions,1-3 development states,4 between species,5,6 and between genes within the same organism.6 Even along a particular mRNA molecule, the speed of translation changes depending on codon usage,7,8 RNA secondary structure9-11 and the distribution of charged amino acid residues12-15 in the produced protein.” The rate of translation, in other words – FOLDING TIME, is also partially dependent on sequence7-15. 
· I would propose to discuss an earlier review16 as well. Let me cite its abstract here: 
DNA accommodates numerous codes that overlap protein coding sequences and are responsible for multiple levels of regulation and generation of biological complexity. Silent or synonymous codon positions, which do not determine amino acid sequences of the encoded proteins, define mRNA secondary structure and stability and affect the rate of translation, FOLDING and post-translational modifications of nascent polypeptides. … Here we provide a comprehensive overview of the studies that define the role of silent positions in regulating RNA structure and processing that exert downstream effects on proteins and their functions.”
What exactly I propose to discuss? To show that (a) generally, the DNA coding sequence but not the produced chain of amino-acids controls protein folding; (b) DNA sequence cannot be the only factor affecting protein folding ;(c) to ask a question: Are these “codes of regulation of translation rate” could be called “codes” from a semiotic point of view? Two examples of such codes to discuss: whether evolutionary usage of synonymous codons to control translation rate may be considered as one of translational codes? And whether secondary RNA structures in certain positions of a coding sequence may be considered as codes from a semiotic point of view?
· My suggestion to add a new topic to Chapter 6 (6.2-6.4): a relationship between a notion of “disordered proteins” in biochemistry, Hjelmslev’s notion of “participative opposition” and the notion catégorie zéro by Peškovskij. Look: (from Wikipedia) – 
“An intrinsically disordered protein (IDP) is a protein that lacks a fixed or ordered 3D structure. IDPs cover a spectrum of states from fully unstructured to partially structured proteins. They constitute one of the main types of protein (alongside globular, fibrous and membrane proteins). The discovery of IDPs has challenged the traditional protein structure paradigm, that protein function depends on a fixed three-dimensional structure. This dogma has been challenged over the 2000s and 2010s by increasing evidence from various branches of structural biology, suggesting that protein dynamics may be highly relevant for such systems. Despite their lack of stable structure, IDPs are a very large and functionally important class of proteins. In some cases, IDPs can adopt a fixed three-dimensional structure after binding to other macromolecules. Overall, IDPs are different from structured proteins in many ways and tend to have distinct properties in terms of function, structure, sequence, interactions, evolution and regulation. Many disordered proteins reveal low complexity sequences. While low complexity sequences are a strong indication of disorder, the reverse is not necessarily true, that is, not all disordered proteins have low complexity sequences. Disordered proteins have a low content of predicted secondary structure.”
· Intrinsically disordered proteins may appear as a very appealing topic for linguists. See (Das, 2015)17. Look, for example, at a subsection in17: “A formal language for describing conformational preferences of IDPs”. Or, another subsection: “Connecting sequence patterns to conformational properties”.
· A small remark: I would not use a term “Russian” with regards to Roman Jacobson.
· In subsection 7.4 which is devoted to evolution I would like to find more examples of protein evolution. The most interesting side of protein diversity for semioticians could be its seemingly unnecessity from the engineer’s point of view. Here could be a great opportunity to discuss arbitrariness of unexpected variety of solutions that were created by evolution.
To sum up, the dissertation thesis represents high level scientific work. It seems to be an interesting topic both for linguists and Bioinformaticians. The topic is generally well presented and very interesting to read. The speculations are suitable and focused on the relevant topics. It is noteworthy that the wide spectrum of work executed new applications of the famous ideas.
In my opinion, the reviewed thesis fulfills all requirements posed on theses aimed for obtaining PhD degree. This thesis is ready to be defended orally, in front of respective committee. My suggestions and remarks may be taken into account for further preparation of material for publication.
I would like also to propose to reward Ludmila Lackova’s doctoral dissertation due to the following aspects: scientific novelty, an extensive range of research, meritorious presentation and discussion of obtained results, outstanding scientific activity confirmed by papers published in well-known and highly ranked scientific journals.
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