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Review of doctoral thesis “Representation of chemical compounds and its utilization in similarity 

search” by Mgr. Petr Škoda 

 

General notes 

The thesis deals with in sillico approaches applicable for lead discovery aspects of the drug discovery 

processes that are of growing importance due to increasing demands for novel yet safe and affordable 

drugs. The thesis is based on 12 articles published at reputable conferences and in recognized journals, 

covering a broad spectrum of research areas such as (i) fundamental chemoinformatics research on 

ligand-based molecular descriptor and their application to virtual screening, (ii) bioinformatics research 

on predictions of ligand-binding sites in proteins, (iii)  the development of bioinformatics  and 

chemoinformatics tools, and (iv) the effort to enable reproducible and robust benchmarking of methods 

for ligand-based virtual screenings. Hence, there is no doubt that the topic of the research presented in the 

thesis is very relevant and timely. 

The thesis features very nicely flowing and compact text that is easy to follow, and can be considered as 

an indication of certain scientific maturity of the candidate and his ability to navigate the knowledge 

within these diverse domains, which is well illustrated by more than 286 references present in the 

bibliographic section. Also, the first introduction chapter to the field of drug discovery reaching beyond 

their computer science implications. 

Regarding the research outcomes, the developed ligand-based descriptors showed performance on a par 

with the best-established methods or slightly better. It is very commendable that the author used the 

gained experience to embark on an endeavor critical for the broad research community by dealing with 

the benchmarking of methods in the ligand-based virtual screening. By addressing essential aspects of 

reproducibility, availability, transparency, and the diverse difficulty-levels of used datasets, the work has 

the potential to facilitate the acceptance of the best-performing methods by the practitioners.  

It is worth highlighting that the authors’ interests had not stopped with publications of his methods, and 

he often invested notable effort toward their release as user-friendly tools that will undoubtedly find their 

users herby contributing to the applied research in chemo- and bio-informatics. 

One notable limitation of the thesis is that it lacks details on the individual contribution of the author to 

the research presented here since, in most cases, those are outcomes of collaborative work. Such 

information can be derived neither from the description of “our contribution” on page 5 nor from the 

original manuscripts and needs clarification. 

In summary, this thesis documents the ability of the author to produce original and relevant 

scientific work by integrating across several research domains, clearly fulfilling the requirements 

on the doctoral thesis.   
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Specific comments and questions 

 In chapter 2, the author presents an interesting approach to explore chemical space based on a 

molecular morphing and its further effectivization by utilizing coarse-graning of the morphing via the 

molecular scaffolds.  I would have two questions related to this section: 

o If the author can explain the practical motivation for constraining the explored chemical space to 

paths connecting two or more predefined compounds? 

o What is the benefit of morphing over the search for similar compounds to these compounds 

possibly followed by clustering of results from such searches? 

 

 Whereas the broad focus of the thesis is commendable in general,  the author has unnecessarily 

expanded over his expertise in a few cases. Page 42 discusses the limitations of molecular dynamics 

(MD) simulations in the context of structure-based virtual screening.  This part is very simplified and 

could lead readers to the incorrect perception that the application of MD simulation is ineffective for 

larger systems due to their use of all atoms and that molecular docking is more efficient owing to its 

focus on the interacting parts of the system only. Such a statement is only partially valid for a 

targeted molecular docking but not for the blind docking. The main difference between the efficiency 

of these two methods originates from the fact that docking is searching for optimal binding modes 

among directly generated complexes, while MD simulations need to simulate the whole binding 

process. This discussion would need to be notably expanded or could have easily been left out 

without compromising the quality of the remainder of the chapter.  

 Similarly, the knowledge of the binding site is claimed to be essential for the prediction of ligand-

target interactions on page 43. This statement disregards the blind docking setups which do not 

require such knowledge even though it could be beneficial to overall docking accuracy. 

 I have several concerns about the chapter 3.3.1 that introduces Bayesian optimization of P2rank 

algorithm for a ligand-binding site prediction. First, I dearly miss any information on the obtained 

optimized parameters. Next, the table on page 45 showcases incremental improvement over non-

optimized version of P2rank, caused likely by it already appreciable state-of-the-art performance 

when compared to the other methods. However, the dataset used for this performance evaluation is 

not defined. Leaving a reader to wonder about its quality, diversity, and independence of the training 

sets of compared tools, which is diminishing the importance of achieved results. I can imagine that 

the lack of those crucial details originated from the space restriction in the original short-

communication format of the manuscript. Nonetheless, there is no such limitation in the thesis itself, 

as demonstrated by the fact that another manuscript was expanded to form chapter 7.  In this view, I 

would ask the author to comment on the missing data and present the optimized parameters, the 

composition of the dataset used, and as promised on page 44, to discuss the likely overfitting of 

parameters and what would be suitable solutions to overcome such problem. 
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Formal aspects of the thesis 

 The parts that were adopted from published manuscripts are not well recognizable in the text, despite 

the author’s effort to otherwise. Also, it would be useful for a reader to be able to quickly assign the 

published manuscript without the need for bibliography research. 

 Several references [64-66, 68, 69, 79-81, 146, 205, 261, 262 and 275] do not seem to be complete nor 

specific enough to be of much use. 

 The location of the list of abbreviation at the end of the thesis notably lessens its utility, especially 

since it is not included in the table of contents which causes its rather late discovery. 

 Despite the systematical use of proper English language, the author had not avoided some typos, e.g., 

page 10 “acetypcholine”, page 10 “it’s“ instead of “its”, page 102 “may is introduced” 

 Some abbreviations are not present in their list, nor could I find them introduced in the text with their 

first use like ADME. 

 Page 25 refers to additional file 1, not available with the thesis 

 Figures 2.8 and 3.4 are hardly legible. 
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