RESEARCH AREA

University of Debrecen
Faculty of Medicine
Department of Biophysics and Cell Biology

Address: Egyetem tér 1., H-4032 Debrecen, Hungary,
Life Science Building

SELECTED PUBLICATIONS

The majority of human ABC proteins are active pumps
utilizing the energy of ATP hydrolysis for exporting
various compounds out of cells. Certain ABC transporters
including ABCB1 and ABCG2 have extremely broad
substrate spectra involving xenobiotics, endobiotics and
numerous chemotherapeutic compounds applied in the
treatment of various diseases. Since ABCB1 and ABCG2
are expressed in tissue barriers and in drug metabolizing
and drug excreting organs (e.g., liver and kidney), they
are important determinants of the pharmacokinetics of
chemotherapeutic compounds. In addition, ABCB1 and
ABCG?2 are often overexpressed in tumour cells as well as in
tumour stem cells, and therefore they are key players of the
chemotherapy resistance of tumours. In view of their great
physiological and medical importance, ABC transporters
are important targets for pharmacological modulations.
Therefore, the detailed understanding of the working
mechanism of ABC proteins can promote rational drug
design. On the other hand, the identification of drugs that
can interact with ABCB1 or ABCG2 as substrates/inhibitors
may help to avoid the emergence of drug-drug interactions
upon treatment of various diseases.

TECHNIQUES AVAILABLE IN THE LAB

To gain deeper insight into the working mechanism,
we introduce point mutations into structurally and/or
functionally important parts of the studied transporters.
The functional activity of the mutant variants is studied in
substrate accumulation and efflux assays using fluorescent
substrates as well as in ATPase activity measurements.
The conformational changes are studied by conformation
sensitive antibodies, while the substrate affinity of the
different conformers is monitored in confocal microscopic
fluorescence co-localization assays and by fluorescence
correlation spectroscopy (FCS).
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