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1. With the extending life expectancy, various degenerative
diseasesassociated with pathological proteinaggregation—
such as Alzheimer's and Parkinson’s disease—pose
increasingly serious problems. We investigate the structure
of the different protein aggregates involved, the conditions
under which they form, the mechanism and kinetics of
aggregation, its thermodynamic background, as well as
possible strategies for inhibiting protein aggregation.

2. We develop methods for determining the structure of
proteins and nucleic acids using spectroscopic techniques.
These methods are of particular importance when 3D
structural determination by X-ray crystallography or NMR is
not feasible, or when we aim to rapidly and cost-effectively
assess the effects of solution conditions (temperature, pH,
ionic strength, presence of additives), verify the native
structure of recombinant proteins, or study the impact of
mutations and post-translational modifications.

3. We study the role of the complement system, a
component of innate immunity, in the brain, specifically
in the elimination of synapses, a process that may become
pathological in various psychiatric and neurodegenerative
disorders.

TECHNIQUES AVAILABLE IN THE LAB

Fundamental biochemical and molecular biology
methods, protein expression and purification, circular
dichroism-, infrared- and fluorescence spectroscopy,
molecular interaction analysis techniques (isothermal
titration calorimetry, surface plasmon resonance, bio-layer
interferometry, fluorescence polarization), synaptosome
preparation, proteomic methods (e.g., 2D-differential gel
electrophoresis), and immunohistochemistry.
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