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Reviewer’s report on Ph. D. thesis of Sofia Chatrzigeorgiou 

Hyaluronan-degrading enzymes and their utilization as tools for the preparation of 
oligosaccharides and derivatives 

 
The submitted work has been completed at the Institute of Immunology and Microbiology, 
Charles University in Prague.  The text follows a common form of classically written Ph.D.   
The PhD thesis focuses on β-GUS from Bacteroides fragilis (rBfGUS), aiming to develop 
efficient production, purification, and immobilization processes for the recombinant enzyme, as 
well as to investigate its activity and kinetics. Enzymatic tools, such as β-D-glucuronidases (β-
GUS), play an essential role in the development of HA-based materials. These enzymes catalyze 
the hydrolysis of a β-D-glucuronic acid residue from the non-reducing end of substrates. 
However, most β-GUS enzymes lack specificity toward HA, and the high cost and limited purity 
of those that act on HA hinder their widespread application.   The PhD candidate was successful 
in developing high-yield processes for producing active rBfGUS with sufficient purity for HA 
applications. To enhance reusability and ensure enzyme-free HA product preparation, she 
successfully immobilized the enzyme on two types of magnetic, macroporous cellulose beads. 
Both immobilized forms demonstrated adequate operational and storage stability. The enzyme's 
optimal conditions and kinetic parameters were characterized using a chromogenic β-GUS 
substrate and HA oligosaccharides (oHAs). Additionally, she confirmed rBfGUS activity on 
native, modified, and derivatized oHAs. 
The second part of the thesis was devoted to the investigation of the bioavailability of orally 
administered hyaluronan (HA) in the gut, which is essential to understanding its mechanism of 
action as a dietary supplement. While several clinical studies have demonstrated HA’s ability to 
provide numerous physiological benefits, the underlying processes by which it exerts these 
effects remain unclear. Sofia examined the degradation of HA in vitro, focusing on specific 
bacterial strains comprising the oMM12 microbiota. Using 13C-labeled HA and native HA 
oligosaccharides as substrates, she tested 12 bacterial strains. Among these, Bacteroides 
caecimuris emerged as the primary consumer of HA, degrading the substrate within 24 hours 
and producing HA unsaturated disaccharides and acetic acid as metabolic byproducts. 
 
The thesis follows the standard structure and format, including both Czech and English 
summaries, a theoretical section, a description of individual projects, the obtained results, and 
their discussion. The theoretical section is concise, with only a limited number of formal errors 
or incompleteness, such as the use of decimal commas instead of points, Sepharose resin for 
IMAC should contain NTA in its name, apparatus used for IMAC is missing, etc. 
If the enzymatic activity was measured at 30-second intervals and the kinetics of the enzymatic 
reaction were monitored kinetically over a period of 2 minutes, it cannot be considered as the 
end-point method, which measures total turnover of the substrate. I also miss the information, 
which concentration of the substrate was used for affinity measurements (not a general statement 



 
 

“saturating”). Additionally, the quality of the figures could be improved, as many appear to be 
direct copy-pastes from cited journal publications. The accumulation of citations in a single 
section covering multiple topics is not ideal, as it requires readers interested in a specific topic 
to refer to several papers to identify the relevant one. The objectives of the work should not 
describe the achieved results. However, these are minor issues. Sofia is the author or co-author 
of four publications, two directly related to the PhD topic. 
 
I would like to raise the following comments and questions related to the written text: 
 
1. I found it fascinating that a significant amount of GAGs is present in cell nuclei. What is their 
expected function specifically in the nucleus? 
2.  Is it true that one-third of HA in the body is renewed daily? Should be an energy-intensive 
process. 
3.  On page 10, it is mentioned that high-molecular-weight HA is eliminated through urine. How 
does it reach the urinary system? 
4. How was SDS-PAGE utilized to evaluate the efficiency of enzyme immobilization on 
cellulose particles, particularly with the covalently bound enzyme? 
5. You see different enzyme activities with pNP-GlcA in different buffers of the same pH (fig 
23). Did you test the effect of buffers on pNP-GlcA in the absence of the enzyme/stability of the 
substrate in those buffers? Have you considered the pKa values of individual substrates (e.g., the 
pKa of pNP-GlcA would be around 3.2 thus very close to the optimal pH)?  
6. Can you describe the advantages/disadvantages of oxidizing divalent Co2+ ions to trivalent 
ones for protein binding? 
7. In Fig. 21, while evaluating reproducibility; why is the initial substrate concentration at time 
zero not the same across all the samples? 
8. How do you explain the different decrease rates in operational activity of immobilized 
enzymes on identical particles caused by different substrates? 
9. Table 7 – were substrate’s concentrations really of 2.5 M? 
 
In conclusion, despite the criticisms mentioned above, I consider this PhD thesis to be a high-
quality work. The PhD candidate has demonstrated a deep understanding of the studied field, 
and the thesis represents a substantial contribution, based on a significant amount of original 
experimental data, which is also inspirational for future research. The processing of both 
theoretical and experimental data gives evidence of the author’s scientific expertise and creative 
potential. Given the originality and quality of the presented results, I fully recommend the thesis 
for defense. Upon successful completion of the defense, I recommend conferring the PhD degree 
to the candidate. 
 
In Brno, January, 16, 2025 
 
 
Michaela Wimmerova 
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