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The main interests of our group are structural studies of various proteins of biological or medicinal interest using the method of
protein crystallography. We use the structural knowledge to understand the protein function and in some projects also in modulating
its function by design of specific inhibitors.

In our structure-based drug discovery project, we target enzymes from pathogenic organisms as well as human enzymes [e.g. human
nucleotidases or cancer-specific carbonic anhydrase IX]; the knowledge of protein structures provides a platform for the rational
design of specific inhibitors.

Our group also focuses on engineering recombinant antibody fragments of potential diagnostic use. We employ several approaches
aiming at practical use of recombinant antibody fragments.
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Fig. 1. Carhorane-based inhibitors of human carbonic anhydrase IX were designed using Fig. 2. High-resolution crystal structures of mitochondrial and cytosolic 5'- Fig. 3. Thermodynamic and structural analysis of HIV protease resistance to clinically used drug
a structure-based approach (reference 4). deoxyribonucleotidases with active site phosphate ions were used to estimate phosphate darunavir: analysis of heavily mutated patient-derived HIV-1 proteases [reference 3).

protonation and investigate differences in the active sites. These findings were applied to the
design of a specific inhibitor (reference 2).

. TACR, TADO2010797 - Labelling of recombinant antibody fragments with use of microfluidic systems, 2012-2014, J. Sedlacek
. GACR, GA203/09/0820 - Structure-based drug design of specific nucleotidase inhibitors, potentially pharmacologically important compounds, 2008-2013, J. Brynda
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From the left standing: Petr Pachl, MSc / PhD Student, Petr Tésina, MSc / PhD Student, Juraj Sedlacek, DSc / Research Fellow, Irena Sieglova, MSc / Research Assistant, Pavlina Maloy Rezagova, PhD / Head of Laboratory, Assoc Prof Jifi Brynda, PhD / Research Fellow, Jitka Kredbova / Technician,
Milan Fabry, PhD / Research Fellow

From the left sitting: Magdalena Hofejsi, MSc / Research Assistant, Jana Skerlova, MSc/ PhD Student, Véra Mrkvikova / Technician, Vlastimil Kral, PhD / Research Associate

Not in the picture: Veronika Krejcifikova, PhD / Postdoctoral Fellow [maternity leave])
Background: crystal structure of HIV protease in complex with a carborane inhibitor (PDB code 1777)
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