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After the understanding of solvent relaxation (SR) in isotropic solvents, scientists started about
10 years ago to characterise SR in supra- and biomolecular assemblies. It was the group of Martin Hof
that established the SR method for probing micro-mobilities and -polarities in biomembranes. These
quantities are directly related to the value of the total time-dependent Stokes shift and its kinetics,
respectively. When applying the SR method in bio-assemblies, the exact knowledge of the location of
the used dyes, the careful interpretation of the time-resolved emission spectra (TRES), as well as the
time-zero estimation are main prerequisites for valuable conclusions. On the other hand, the SR
technique can give direct information on hydration and mobility in defined domains of fully hydrated
bilayer.

Within this PhD work the techique will be used for investigating the influence of Oxidised
Phosphoilipids as well as Ions at biological membranes. These bulk fluorescence measurements will
be paralleled by lateral lipid diffusion determinations by z-scan Fluorescence Correlation Spectroscopy
using supported phospholipids bilayers (SPBs) as well as giant unilamellar vesicles (GUVs) as model
membrane systems. The fluorescence measurements will be supported by MD simulation in the group
of Doc. P. Jungwirth (UOCHB AVCR) and we are aimimg for a general understanding of ion effects at
biological surfaces analogous to the Hofmeister series

Anotace Cesky:

Po prozkoumani principu relaxace rozpoustédla (SR) ve fluorescenci, zacali védci piiblizné
pted 10 lety zkoumat SR v nadmolekularnich strukturach. Urcovani lokalni polarity a lokalni viskozity
v biomembranach pomoci SR mé sviij ptivod v laboratoii Martina Hofa. Tyto charakteristiky uzce
souviseji s celkovym Stokesovym posuvem a jeho ¢asovou zavislosti. Vyziti SR v biomolekularnich
strukturdch vyzaduje pfesnou znalost umisténi fluoroforu a peclivou interpretaci casove rozliSenych
emisnich spekter. Za téchto predpokladli poskytuje SR pifimou informaci o hydrataci a pohyblivosti
molekul v pln€¢ hydratovanych membranach.

V ramci doktorské prace bude tato technika pouzita ke studiu vlivu oxidovanych fosfolipidi a
iontii na biologické membrany. Tyto experimenty budou doplnény méfenim lateralni diftize lipida
v modelovych membranach (podporovanych lipidovych dvojvrstvach a gigantickych jednolamelarnich
Ves1ku1ach) pomoci fluorescenéni korelacni spektroskopie. Fluorescencni experimenty budou
porovnavany se simulacemi provadenyrm skuplnou Doc. Pavla Jungwirtha (UOCHB AVCR) pro
dosazeni obecného porozuméni efektim iontd na povrSich biologickych struktur analogicky
Hofmeisterove fadé.
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