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Abstract 

We studied the dynamics of phase transition between the liquid-crystalline and the gel states 
on GUVs using two-photon excitation microscopy. To visualize the lipid phases we used the 
spectral properties of LAURDAN whose emission spectrum shifts more than 40 nm between 
the two phases. To quantify this shift we used the GP function. GUVs made of a binary mixture 
show phase coexistence in a temperature range between the phase transition temperatures 
of the two components. We compared the properties of the gel domains in these vesicles with 
those of GUVs made of a single lipid component. Two photon excitation images of the top of 
the GUVs membrane were used to calculate the GP pixel distribution for both types of vesicles. 
The pure gel and liquid phases in vesicles made of a single lipid species are characterized by 
two specific values of the GP function. We found that the GP value calculated in the gel regions 
of GUVs made of a binary mixture showing phase coexistence is intermediate between the 
two GP values of the pure lipid phases. We also studied the formation of gel domains, their 
morphological changes and the dynamic of coupling between the two layers of the membrane. 
We used dual-channel scanning FCS to determine the average intensity and the GP function 
during the formation of the lipid domains. We observed that the coupling between the two 
layers of the bilayer occurs rapidly after the separation of the phase in one of the bilayers. 
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