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TIRF microscopic images showing nonspecific binding of liposome onto 

avidin-immobilized coverglass. 

(page S2) (Figure S1) 

Height distribution of protuberant domain of LH1-RC from the membrane surface. 
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Leakage of Co
2+

 ions through lipid membranes. Time courses of fluorescence quenching by 

Co
2+

 leakage through lipid membranes. 
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Figure S1. TIRF microscopic images of immobilized liposomes with (A) and without 

(B) 1 mol% biotinylated lipid on avidin-immobilized coverglass. LUV suspensions were 

applied onto avidin-immobilized coverglass and incubated for 5 min, followed by 

rinsing with 1M NaCl/HEPES buffer (pH 7.4) to remove unabsorbed vesicles. Scale: 65 

× 65 µm.  
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Figure S2. Height distribution of protuberant domain of LH1-RC from the membrane surface 

estimated by AFM measurement. Gaussian fitting analysis (solid lines) provided two 

components, 2 nm and ~3 nm of maxima, corresponding to periplasmic and cytoplasmic 

(H-subunit side) domains of LH1-RC, respectively. The ratio of peak areas, 

periplasmic/cytoplasmic domains, is 11/89.    
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Figure S3. Left pannel: timecourses of fluorescence intensity of N-Rh-DOPE incorporated into 

the tethered (�) and liposomal membranes (�). Addition of CoCl2 solution (indicated by the 

black arrow) onto the upper aqueous solution of the planar membrane (or into the liposomal 

solution) causes fluorescence quenching of N-Rh-DOPE in the upper (or the outer) leaflet 

immediately. Following the quick quenching (by ~50% of the intensity), the fluorescence 

gradually decreases due to the Co
2+

 ion leakage across the membranes. Right panel: first order 

kinetics of the slow process of the fluorescence quenching for the tethered and liposomal 

membranes.  
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