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Upoutávka (anotace tématu, včetně případných požadavků na znalosti uchazeče, například 
„Předpokládané znalosti uchazeče na úrovni ukončeného magisterského studia v oboru biofyzika a 
chemická fyzika“. Tato kolonka není povinná pro SIS, ale nutná pro RDSO, aby mohla posoudit 
navrhované téma): 
 
 
Upoutávka v anglickém jazyce (pokud je předchozí kolonka v češtině, není však povinné) 
 
Galectins are mammalian lectins that bind gangliosides (glycolipids) in the cellular membrane. 
Galectins act as regulators of many cellular processes, such as intracellular trafficking and cell–cell 
signalling. They have also been identified as important modulators of immune responses and 
positively correlated with increased aggressiveness of tumors. As such, galectins are certainly 
enticing targets for medical intervention, however, their interactions with the glycolipid receptors 
needs to be understood in order to guide the design of selective galectin-targeting therapeutics. 

The function of galectins has been associated with their ability to crosslink their glycan 
receptors. The type of ganglioside and/or their organisation on the cellular membrane may be linked 
to the different functionalities. Characterisation of these galectin/glycolipid interactions and the 
understanding of their effect on biological function of galectins is still incomplete. The PhD work 
will be focused on obtaining molecular insights regarding the interaction of galectins and 
gangliosides, and the process of oligomerisation of galectins. Particular aspects under study will be 
the influence of the nanoscale organisation of gangliosides on the interaction with galectins (e.g. 
Gal-1 WT, Gal-3 WT, engineered Gal-3NT/1), and the characterisation of the formed oligomeric 
galectin structures. The experimental work will be performed on model membrane systems using 
state-of-the-art advanced fluorescence spectroscopy and microscopy at the single molecule level. 
Work will be done in collaboration with Prof. Hans-Joachim Gabius at the Ludwig-Maximilians-
Univeristy in Munich, Germany. 


