
Cholesterol is one of the major membrane component in most eukaryotic cells, where it performs 

multiple functions. Cholesterol regulates the fluidity of cell membranes, influences the activity of 

several membrane proteins and is the precursor of many steroid hormones and bile acids. 
Cholesterol is not a fluorophor or chromophor on its own, therefore it is necessary to visualize it to 

study its localization and distribution in cells. Reporter molecules that can be used for this purpose 

can be classified in two groups: specific cholesterol binding probes and cholesterol analogues. 
Among specific binding cholesterol probes are cholesterol oxidase enzyme that catalyses the 

reaction of cholesterol and oxygen into the products cholest-4-en-3-one and hydrogen peroxide and 

is used to study membrane organization and cholesterol flip-flop kinetics in plasma membrane, the 

polyene filipin forms fluorescent complex with cholesterol and is usually used to gain information 
about cholesterol distribution and localization in cells. Thiol-activated cytolysins and a derivate of 

perfringolysin O – BCθ-toxin – are suitable for recognizing cholesterol-rich domains and 

localization cholesterol in membrane. Cyclodextrins (especially methyl-β-cyclodextrin) selectively 

extract cholesterol from membranes and they can be used as donors of cholesterol or its analogues 

in cholesterol-depleted cells. Among fluorescent cholesterol analogues we can distinguish probes 
with intrinsic fluorescence (for example dehydroergosterol or cholestatrienol) and probes with 

fluorescent groups attached at some position (NBD-cholesterol, dansyl-cholestanol or 

BODIPYcholesterol). 
Photoreactive cholesterol probes are useful for identification of specific cholesterol 

binding proteins. Localization, distribution and behavior of cholesterol can be studied by 

spin-labeled cholesterol analogues. In this bachelor thesis the features of different cholesterol 
reporter molecules are summarized and critically discussed as well as their practical use. 


