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Fluorescence correlation spectroscopy (FCS) is a mature and powerful technique for 
measuring diffusion coefficients. In a standard experiment, it measures the spontaneous 
fluorescence fluctuations arising from a single observation volume defined by confocal optics. 
However, the study becomes uneasy when the diffusion is not free as it is the case for the cell 
membrane components in live cells. We have shown that doing FCS measurements at 
different sizes of observation volumes gives access to the diffusion laws without a priori 
knowledge of the landscape in which molecules are diffusing[1]. We investigate with this 
method the dynamics of cell membrane components. 

 
Our present description of the plasma membrane includes heterogeneities or 

mechanisms that may hinder or even confine the diffusion of membrane particles. Indeed, the 
diffusion of proteins may be impeded by the presence of "corrals" formed by the actin-based 
membrane skeleton, whereas lipid microdomains are thought to transiently sequester 
molecules which are involved in signaling pathways and cell sorting.  

 
We show that FCS observations enable to quantify an average confinement time within a 
microdomain and a related effective diffusion coefficient. Using this strategy on live cells, we 
report that microdomain-associated molecules exhibit different temporal confinements, which 
range from a few to tens of milliseconds. Variation of the cholesterol content results in drastic 
changes of confinement times. Hindrance by the cytoskeleton leads to diffusion laws having a 
different shape. Our method enables to distinguish different mechanisms responsible for the 
confinement of particles diffusing in the plasma membrane. 
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