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Lipids actively influence the function of transmembrane
proteins through direct binding or indirect effects
mediated by alterations in biophysical parameters (fluidity,
hydration, dipole potential) and lateral organization (lipid
raft, ceramide platform microdomains) of biological
membranes. Since these parameters are determined by the
lipid composition of bilayers, it is reasonable to assume that
they may change in diseases characterized by alterations in
membrane lipid levels. Such conditions include metabolic
(hypercholesterolemia), neurodegenerative (Alzheimer's
disease, Parkinson's disease) and lysosomal storage
disorders (Niemann-Pick type C, Gaucher’s disease) as well.
However, the biological roles of changes in biophysical
parameters and lateral organization of membranes in the
regulation of proteins and the pathomechanism of diseases
are still largely unexplored. By means of the wide variety of
fluorescence-based measurement techniques available at
our department, we investigate the presence and roles of
such alterations in the above-mentioned diseases, which
can represent novel therapeutic targets, and, in addition,
help to better understand these pathological conditions.

TECHNIQUES AVAILABLE IN THE LAB

Basic cell biology, molecular biology and immunological
techniques (cell culturing, transfection, immunofluorescence
labeling, Western blot, ELISA, RNA interference), quantitative
fluorescence methods (spectrofluorometry, flow cytometry
and confocal laser scanning microscopy, digital image
processing and analysis, fluorescence resonance energy
transfer), as well as generation and application of cellular
and animal models of various diseases will be used.
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