
Abstract  

Hyaluronan (HA) is a simple glycosaminoglycan, which is found in all vertebrate 

tissues as an essential component of the extracellular matrix. Its molecular weight can 

vary from several MDa down to less than one kDa. Based on its size, it acquires 

numerous biological properties and thus it can be utilized in the cosmetics and 

pharmaceutical industries for various applications. 

Two of the main challenges in the field are: A) The preparation of novel and cost-

effective HA products and development of new tools for their analysis. Enzymatic tools 

play a key role in the development of new HA-based materials. A category of such 

promising enzymes are β-D-glucuronidases (β-GUS). β-GUSs catalyze the hydrolysis 

of a β-D-glucuronic acid residue from the non-reducing end of various substrates. 

However, lack of specificity towards HA for most β-GUSs along with the high cost and 

low purity of those active on HA, have prevented their widespread application. 

Therefore, the aim of this study was to investigate β-GUS from Bacteroides fragilis 

(rBfGUS). To achieve that, we aimed to develop both the upstream (production) and 

downstream (purification and immobilization) processes of the recombinant form of 

rBfGUS and investigate its activity parameters and kinetics.  We have developed a 

process with high-yield production of active rBfGUS on HA, and sufficient purity. To 

increase reusability of rBfGUS and ensure the preparation of enzyme-free HA products, 

we successfully immobilized the enzyme on two types of magnetic microporous bead 

cellulose particles. Both immobilized forms of rBfGUS demonstrated sufficient 

operational and storage stabilities. We characterized the enzyme’s optimal reaction 

conditions and kinetic parameters, using chromogenic β-GUS standard substrate and 

HA oligosaccharides (oHAs). We also demonstrated rBfGUS’s activity on native, 

modified and derivatized oHAs. Our findings suggest that native and derivatized-oHA 

materials can be prepared using this bacterial β-GUS, and, thus, a novel biocatalyst with 

enhanced operational parameters has been developed with a potential for industrial use.  

B) The investigation of bioavailability and fate of orally administered HA in the gut. 

The ability of HA as a dietary supplement to exert numerous physiological benefits has 

been demonstrated in several clinical studies, however its mechanism of action remains 

unclear. To understand the mechanism of action, determining hyaluronan's fate in the 

gut is crucial. Here, we looked into the degradation of HA in vitro, focusing on specific 

bacterial strains which comprise the oMM12 microbiota. By using 13C- labeled HA and 

native oHAs as substrates, we tested individually 12 strains. Bacteroides caecimuris 

revealed to be the main consumer of HA degrading the substrate within 24 h and 

producing HA unsaturated disaccharides and acetic acid.  
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