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scope of activities:  

- Crystallographic studies of proteins and their complexes with ligands, as well as 

peptides and small biomolecules; 

- Diffraction measurements of protein crystals and small molecules on synchrotron 

lines and on a laboratory diffractometer; 

- Determination of crystal structure of biomolecules on the basis of a monocrystal 

diffraction experiment; 

- Structural analysis of protein-ligand interactions e.g. enzyme-inhibitor, antibody-

ligand; protein-protein; protein-nucleic acids; 

- Determination of protein structure - function relationship, analysis of the mechanism 

of reactions catalyzed by enzymes based on protein-ligand crystal structures; 

- Structural studies of biologically active compounds in terms of their use in medicine 

and biotechnology. 
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present activities:  

We are currently performing crystallographic studies of mammalian serum albumins.  

Albumins developed a dozen of binding pockets in the process of evolution that 

changed the selectivity and affinity for specific ligands. The team's research allows to 

trace the development of ligand binding sites and correlate this process with the 

evolution of vertebrates. The second currently conducted research topic is the 

structural study of psychrophilic enzymes. Determining the crystal structures of 

enzymes operating under extreme conditions allows for the explanation of the 

structural adaptations that are responsible for their unique properties. Psychrophilic 

enzymes have the ability to catalyze reactions at a lower temperature than mesophilic 

enzymes. It brings with it a number of advantages, the most important of which is the 

reduction of energy consumption costs during biotechnological processes. The next 

group of structurally studied macromolecules are transcription factors and signalling 

proteins responsible for the increase of antibiotic resistance of pathogenic bacteria. 

The study of the structure of these macromolecules is crucial in explaining the 

phenomenon of increasing drug and antiseptic resistance. 

Future activities:  

In the nearest future the team will be focused on a new project related enzymes  involved in the arginine metabolic 

pathway in plants. Crystal structures of these enzymes will allow to better explain the mechanism of arginine production 

and conversion.  Determined structures will be a good molecular target in the design of new herbicides and plant 

protection products.  
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List of internship proposal in this research team: 

Doctoral theses and internships will be in an agreement with the current group’s research topics. 


