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Overview of the Dissertation Thesis

The submitted dissertation explores the research on glucuronidase enzymes that target various forms
of hyaluronic acids as substrates. The study focuses on the preparation and characterization of a
recombinant glucuronidase from Bacteroides. The author successfully developed an expression system
in E. coli, optimized protein purification, and performed detailed assays to evaluate the enzyme's
activity, stability, and kinetic parameters on different substrates.

In the second part of the work, the author focuses on how individual strains of the oligo mice gut
microbiota consortium contributes to the degradation of hyaluronic acids.

The research presented in the dissertation was published in two papers, both in the prestigious journal
Carbohydrate Polymers (IF 10, D1). The author of the dissertation is the first author in one of the
publications.

Formal Aspects

The dissertation is written in fluent and clear English, complying with scientific standards, even though
it contains some expressions that are, in my opinion, too informal. It follows the logical structure of a
standard dissertation thesis, with main chapters comprising the introduction, materials and methods,
results, and discussion.

The introduction with the literature review provides adequate background on hyaluronic acid and its
processing by recombinant enzymes, focusing on glucuronidases, and gut microbiota. The content is
relevant and sufficiently concise, avoiding unnecessary details.

The methodological approach is diverse and appropriate for the conducted research. The methods
include molecular cloning, gene expression in E. coli, protein purification with affinity chromatography,
protein immobilization, enzymatic assays (monitored by HPLC and LC-MS), and microbiological studies
under anaerobic conditions.

The results section presents sufficient data for a standard dissertation. The findings are well-organized
and supported by appropriate experimental evidence. The discussion carefully provides context to the
results within the existing literature and is divided into subsections; only the use of letters (A, B, C, D)
instead of standard numbering is inconsistent with the remaining parts of the thesis.

The dissertation predominantly cites primary sources, with the number of references appropriate for
a thesis in this scientific field. The graphical quality of the work, however, is inconsistent, as noted
below.

Weaknesses (minor points)
1. Graphical Quality:

- Some figures (e.g., Fig. 1, 6, 12 on pages 2, 18, 30) are slightly blurred and could be of higher
quality.
- Figure 7 (page 20) contains parts that are not legible.
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The ladder in Fig. 15 (page 48) is barely visible.

Labeling in Fig. 20B (page 54) is crossed with the red oval (and similarly also in other figures).
Figure 32 (page 71) has poor peak labeling: software-generated labeling noise is present in
panels C and D.

Figure 19 (page 53) - combining two gels together into one figure may be considered
inappropriate.

2. Other:

- avoid overuse of abbreviations, especially for one-word terms;

- In some parts (e.g., the beginning of the conclusion, page 96), the text suggests that the role
of gut microbiota in hyaluronic acid degradation was studied, but the research actually focuses
only on several specific strains. This is later clarified in other sections of the thesis.

- atypo on page 9, "human gut macrobiota" instead of "microbiota”.

Strengths

1. The study addresses a highly relevant topic with industrial significance.

2. The experimental design is thorough, it covers diverse methods.

3. The discussion puts the results in a broader scientific context.

4. The author’s publication activity is solid, with outputs in highly ranked journals.

Field Contribution and novelty

The dissertation presents the first report of a bacterial glucuronidase accepting hyaluronic acid as a
substrate. The advantages of using bacterial enzymes compared to other sources are well justified, and
the findings add significant value to the field. Also, the dissertation provides novel insights into the
industrially relevant preparation of customized variants of hyaluronic acid with potential applications
in medicine and cosmetics.

Queries for the Author

1.

Is the PUL gene cluster encoding glycosaminoglycan-degrading enzymes specific to
Bacteroides, or is its distribution broader? Can you suggest bioinformatics tools to explore this
aspect?

Could an in silico approach be used to predict the substrate preferences (specifically for various
forms of hyaluronic acid) of different GUS enzymes with known protein structures? Do you
believe that hyaluronic acids are the main native substrate of the GUS of B. fragilis?

What is meant by “gene expression in BL21 and RV308 was not conclusive” (page 47)? Was
the issue related to expression levels or protein solubility?

In HPLC with UV detection (e.g., Fig. 17, page 50), how can you confirm that AN8 was
transformed specifically into NN7 without showing an authentic standard for NN77?

Can you comment on multiple peaks in the EICs for AN6 and NN5 in Fig. 32, page 71)?

Can you clarify which protein bands correspond to the purified protein of your interest in Fig.
20C, D, page 54, based on the silver and Coomassie blue staining?

In Table 8 (page 74), which compounds were used as external and internal standards for the
absolute quantitation of the labeled products?

2/3



8. Which method was used to analyze acetic acid (and other SCFAs) (page 73, 74, Table 8)? Is it
included in the Material and Method section?

9. Are the characteristics of the immobilized enzymes that you investigated (stability, kinetics)
sufficient for industrial applications?

10. Did you ensure some IPP regarding the research, like patenting the use of the studied enzyme
for the preparation of customized HA variants?

Overall Assessment

The dissertation is a well-written and methodologically sound work that addresses an important topic
with potential industrial applications. Despite minor graphical shortcomings, the dissertation meets
the standards for a doctoral thesis.

|, therefore, recommend the dissertation for defense.

In Prague, January 16%, 2025
Zdenék Kamenik, PhD.
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