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Upoutavka (anotace tématu, vcéetné pripadnych poZadavku na znalosti uchazece, napriklad
., Predpokladané znalosti uchazece na urovni ukonceného magisterského studia v oboru biofyzika a




chemicka fvzika*“. Tato kolonka neni povinnd pro SIS, ale nutnd pro RDSO, aby mohla posoudit
navrhované téma):

Tento projekt se silné piekryva s grantem EXPRO financovanym GACR na roky 2019-2023.
Zamétuje se na zodpovézeni zakladnich otdzek v membranové biofyzice souvisejicich s odliSnymi
rolemi membranovych domén, zakiivenim a palmitoylaci proteint v bunéénych procesech s
vyuzitim arzenalu Spi¢kovych fluorescencnich technik. Otazkami jsou: 1) Akumuluji se
transmembranové proteiny na hranicich domén? 2) Jak ovlivituji rizné charakteristiky domén
akumulaci protein na jejich hranicich? 3) Reguluje zakiiveni membran hromadéni proteinli na
jejich hranicich? 4) Je tento proces regulovan reverzibilni palmitoylaci proteinti? 5) Ovliviiuje
akumulace proteinli na hranicich jejich interakce s jinymi membranovymi molekulami? 6)
Modifikuji ionty vépniku pfitomnost proteini na hranicich domén? Tyto otdzky plénujeme
zodpovédét pomoci modelovych membran slozenych z riznych lipidovych smési,
transmembranovych proteini s palmitoylovanymi cysteiny a bez nich s pouzitim nékolika
fluorescen¢nich technik (napf. 2-colour imaging fluorescence cross-correlation spectroscopy (Im-
FCCS), z-scan FCS/FCCS, Monte-Carlo simulations of Forster resonance energy transfer (MC-
FRET), Super-resolution Optical Fluctuation Imaging (SOFI)). Planujeme pouzit SPB, LUV a
GUYV (podporované fosfolipidové dvojvrstvy a velké nebo gigantické unilamelarni vezikuly) jako
syntetické modely membrdn o kontrolované tloustce a zakfiveni. Projekt bude v ramci grantu
EXPRO realizovan v uzké spolupraci s biochemiky (poskytujicimi na miru $ité transmembranové
proteiny) a vypocetnimi chemiky (interpretace experimentalnich poznatkii na atomistickém
meéftitku).

Upoutavka v anglickém jazyce (pokud je predchozi kolonka v cestiné, neni vsak povinné)

The project is strongly overlapping with a EXPRO grant funded by GACR for 2019-2023. 1t is
focused on answering fundamental questions in membrane biophysics related to distinct roles of
membrane domains, curvature, and protein palmitoylation for cellular processes by using an arsenal
of cutting-edge fluorescence techniques: The questions are: 1) Do transmembrane proteins
accumulate at the boundaries of domains? 2) How do different domain characteristics influence
accumulation of proteins at their boundaries? 3) Does membrane curvature regulate accumulation of
proteins at boundaries? 4) Is this process regulated by reversible palmitoylation of proteins? 5) Does
accumulation of proteins at boundaries influence their interactions with other membrane molecules?
6) Do calcium ions modulate the presence of proteins at the domain boundaries? We will approach
these questions by using model membranes composed of different lipid mixtures, transmembrane
proteins with and without palmitoylated cysteines using a panel of fluorescence techniques (e.g. 2-
colour imaging fluorescence cross-correlation spectroscopy (Im-FCCS), z-scan FCS/FCCS, Monte-
Carlo simulations of Forster resonance energy transfer (MC-FRET) , Super-resolution Optical
Fluctuation Imaging (SOFI)). We will employ SPB, LUV and GUV (Supported Planar Bilayers,
Large Unilamellar Vesicles and Giant Unilamellar vesicles, respectively) as synthetic model
membranes of controlled thickness and curvature. The project will within the framework of the
EXPRO grant be pursued in close collaboration with biochemists (providing tailor-made
transmembrane proteins) and computational chemists (interpreting the experimental findings on an
atomistic scale).



