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Upoutavka (anotace tématu, vietné pripadnych poZadavki na znalosti uchazece, napriklad
L Predpokldadané znalosti uchazece na urovni ukonceného magisterského studia v oboru biofyzika a
chemicka fyzika“. Tato kolonka neni povinna pro SIS, ale nutna pro RDSO, aby mohla posoudit
navrhované temay):

Membréanova fuze je kli¢ovy proces odehravajici se ve vSech zivych bunkach, nebot’ usnadiiuje
transport molekul mezi buiikami nebo v jejich ramci. Jsou to pfedevsim rizné membranou uzaviené
kompartementy eukaryotickych bunék, které potfebuji vyménovat svoje obsahy a komunikovat ptes
membranu. Je zndmo, ze efektivni a kontrolovatelna fuze biologickych membran je pohdnéna tzv.
SNARE proteiny, které predstavuji centrdlni komponenty zodpovédné za fuzi synaptickych vezikul
s plazmatickou membranou.
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V nedavné dobé byl vyvinut zjednoduseny systém pro membranovou fuzi inspirovany SNARE
proteiny a zalozeny na komplementarnich lipopeptidech CPnE4 a CPnK4. Sklada se z cholesterolu (C),
poly(etylenglykol)ové spojky (Pn) a bud’ kationického peptidu K4 (KIAALKE)4 nebo anionického
peptidu E4 (EIAALEK)4. Tato prace si klade za cil 1) v detailu objasnit mechanismus, jakym fuze
probiha na molekularni irovni a 2) identifikovat nejvice efektivni fusogenni lipopeptidy, které by
mohly byti pouzity v in-vivo aplikacich.

Uchaze¢ bude pouzivat moderni fluorescen¢ni metody zalozené na detekci jednotlivych molekul:
FCS (fluorescen¢ni korelaéni spektroskopie), SPT (single particle tracking = monitorovani
jednotlivych molekul v ¢ase a prostoru), FRET (Forsteriiv pfenos energie) a ruzné fluorescencni
zobrazovaci techniky. Tento projekt je spolecnym projektem mezi J. Heyrovsky tstavem fyzikalni
chemie, Praha, a univerzitou v Leidenu, Nizozemi.

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

Membrane fusion is a key process in all living cells, as it facilitates the transport of molecules between
and within cells. In particular, the various membrane-enclosed compartments in eukaryotic cells need
to exchange their contents and communicate across membranes. Efficient and controllable fusion of
biological membranes is known to be driven by cooperative action of SNARE proteins, which
constitute the central components of the eukaryotic fusion machinery responsible for fusion of
synaptic vesicles with the plasma membrane.

Recently, a simlified model system for membrane fusion, inspired by SNARE proteins and based on
two complementary lipopeptides CPnE4 and CPnK4, has been developed. It consists of cholesterol
(C), a poly(ethylene glycol) linker (Pn) and either a cationic peptide K4 (KIAALKE)4 or an anionic
peptide E4 (EIAALEK)4. This work aims at 1) elucidating in detail the mechanism by which fusion
progresses at the molecular lever and 2) to identify the most efficient fusogenic lipopeptides which
could potentially be used for in-vivo applications.

The applicant will use most modern single molecule fluorescence techniques including FCS
(fluorescence correlation spectroscopy), a recently established technique in our lab SPT (single
particle tracking), FRET (Forster resonance energy transfer) and various fluorescence imaging
techniques. This project is a joint project between J. Heyrovsky Institute of Physical Chemistry,
Prague, and Leiden University, The Netherlands.



