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Annotation:

The organisation of cellular membranes is critical for the function of all living organisms and
any defect can lead to the disease. Oxidised phospholipids and increased temperature have been
proposed to influence the molecular membrane organisation. In our group we have a long term
experience with microscopy and spectroscopy analysis of model membranes. The arrival of Marek
Cebecauer, a senior biologist/biochemist with a long-term experience in cellular membrane studies,
opened the possibility to supplement our biophysical observations with experiments performed on
living cells.

The potential student is expected to apply a novel fluorescence fluctuation techniques (FCS,
RICS and N&B) to study the effect of oxidised phospholipids and temperature on membrane
properties (e.g. molecular order) and the dynamic behaviour of integral membrane molecules (proteins
and lipids) in these structures. Above mentioned methods (RICS and N&B) are largely based on the
advanced data processing and the good knowledge of mathematics (and physics) is more essential for
success than a broad biological background. The student will be trained in the state-of-the-art imaging
and spectroscopy methods, model membranes preparation and simple work with cells but her/his main
focus will be on accurate data processing and their interpretation.

Anotace Cesky:

Uspotadani bunécnych membran je kritické pro fungovani vSech organizmu a jeho naruseni
vede k onemocnénim. Oxidované fosfolipidy a zvySena teplota . V nasi laboratofi mame dlouhodobé
zkuSenosti s mikroskopii a spektroskopii modelovych membran. Pfichod Marka Cebecauera, biologa a
biochemika s bohatou praxi ve vyzkumu bunéénych membran, umoznil spojit nase biofyzikalni
postupy s experimenty na zivych buiikéach.

Potencialni doktorand by vyuzival nové techniky fluorescencni fluktuacni spektroskopie (FCS,
RICS a N&B) ke studiu vlivu oxidovanych fosfolipidi a teploty na uspotradani molekul v membranach
a jejich dynamické chovani. Vyse zminéné techniky vyuzivaji pokrocilé zpracovani dat a zvladnuti

vvvvvv

Doktorand se sezndmi s nejmodernéj$imi zobrazovacimi a spektroskopickymi technikami, pfipravou

modelovych membran a jednoduchou praci s zivymi buiikami, ale hlavni t€zisté prace bude presné
zpracovani dat a jejich interpretace.
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