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Figure 1. Chamber used for temperature control and vesicle observation. More details on assembling the chamber as well as photos, can be found in Ref. [20]. 
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Figure 2. Domains in gel-phase DPPC giant vesicles after a heating/cooling treatment. Two GUVs (labeled with Rh-DPPE) prepared at 60 °C, cooled at a rate of 0.15 K/min  to room temperature, diluted in glucose, and then reheated above the phase transition temperature (to 60 °C) followed by cooling to room temperature and imaging: (A) equatorial cross section; (B) confocal image of the upper parts of the vesicles and (C) phase contrast are shown: the left vesicle has leaked as judging from the lost contrast, while the membrane of the right vesicle is not compromised. Scale bar: 20 μm. (D) Line profile across the domain indicated with a yellow line in (B) shows that the domain diameter is approximately 3 μm.  
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Figure 3. Formation of dye-depleted domains and stripe-like structures in DPPC GUVs during cooling. The GUVs were prepared in 200 mM sucrose, slowly cooled down to room temperature, diluted in glucose, reheated above TM and observed with confocal microscopy while cooling (for cooling rate see C). (A, B) The images show confocal snapshots at different times as illustrated in panel (C). They were recorded at the bottom of the chamber where the vesicles are almost flat and convenient for imaging (similar behavior was observed on the upper pole of the GUV, not adhering to the substrate). (A) Fluid black domains nucleation and growth several degrees above the main phase transition temperature (see panel (C)). Time zero refers to the last frame before domains were detected. The arrowheads point to domains with heart-like shapes and arrows to kinks at the domain boundaries. (B) Appearance and growth of stripe-like structure, enriched in dye, preferentially accumulated at the rim of the black domains. Time zero refers to the last frame before stripe-like structures were observed. (C) Temperature decay in the experimental chamber with time (n=1). The light grey area indicates the times, when domains are observed to nucleate as shown in (A). The dark grey area shows the period when stripe-like structures form as shown in (B). The main phase transition temperature of DPPC GUVs TM(GUVs) = 41.7°C following [37] is indicated with the dashed line and the hatched region around it shows the corresponding half-width of the transition. Scale bars: 20 μm.   
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Figure 4. Reversible domain formation and domain fluidity in DPPC GUVs. (A) DPPC GUVs (same vesicles on all snapshots) recorded at 52°C, cooled to 49 °C, and reheated to 52 °C. Small domains in the lower part of the vesicles are observed at 49 °C (more clearly seen in the larger vesicle with zoomed insert, see Fig. S6 for additional micrographs of the upper part of this vesicle). (B) Time series showing domain coalescence at 51°C. Initially, black domains that appear circular are free to diffuse over the GUV surface, over time domains start to fuse and show a slow relaxation towards more rounded shape. Images obtained by epifluorescence microscopy. Scale bars 10 μm. 
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Figure 5. Domains in quasi single-component vesicles made of different phosphatidylcholines. The vesicles were prepared from (A) DSPC, (B) DPPC and (C) SOPC, as explained in the text, and cycled across the main phase transition temperature of the respective lipid. All images were taken at the bottom of the experimental chamber after equilibration at room temperature. In these conditions, the vesicles made of DSPC and DPPC are in the gel phase and exhibit domains with facets (A, B), whereas SOPC vesicles are in the fluid phase and the domains have smooth boundaries (C). Scale bars: 10 μm. 

niehaus
Typewritten Text







             
             
             
            
           

               
           








           

           
             


          
    
  







     

          
            


            
              
           

            
             


             

           

            
    
            

niehaus
Typewritten Text





niehaus
Typewritten Text
Figure 6. Formation of micron-sized domains is suppressed by adding lipids in mM concentration. Surface patterns on GUVs prepared in 0.2 M sucrose, cooled down and diluted 1:1 with (A) 0.2 M glucose, (B) 0.2 M glucose containing 1 mM SOPC SUVs, and (C) 0.2 M glucose containing 10 mM SOPC SUVs (employing DPPC SUVs gave similar results). The vesicles were then heated to 60 °C, cooled down and imaged. Confocal section of the vesicle poles were acquired at room temperature. Scale bars 10 μm. 
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