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Abstract 

The distribution of cholesterol in natural membranes is highly heterogeneous. When 
cholesterol is removed from the membrane by an acceptor, the kinetics of the process can be 
quantified by measuring the amount of cholesterol on the acceptor as a function of in time. 
However, in order to locate where the cholesterol is being extracted from, we need to visualize 
and quantify the donor (the membrane containing the cholesterol. The combination of dual-
channel, two-photon fluorescence microscopy and the membrane fluorescent dye Laurdan, 
allows for the visualization and quantification (Laurdan generalized polarization (GP) value) 
of the cholesterol content in the membrane. We have used two cholesterol donors: GUVs 
made of POPC containing 20% cholesterol and two raft mixtures: 
POPC/Sphingomyelin/cholesterol and DOPC/DPPC/cholesterol. The first mixture, POPC (20% 
cholesterol), shows a homogeneous cholesterol distribution from 60 to 20ºC. The raft 
mixtures, however, show coexistence of domains depending on the temperature and the 
cholesterol content. We have studied the removal of cholesterol from these membrane using 
two acceptors: methyl-beta-dextrin, and two reconstituted HDL particles. The process of 
cholesterol removal from POPC GUVs containing 20% cholesterol using any of the acceptors 
follows first order kinetics, in agreement with the homogeneous distribution of cholesterol in 
the bilayer. In the case of the raft mixtures, the kinetics of the two coexisting phases can be 
followed independently and the results suggest that both acceptors used, methyl beta dextrins 
and rHDL particles mainly remove cholesterol and POPC from the liquid phase following first 
order kinetics. The data show that 2-photon ... [truncated at 250 words] 
 




