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Abstract 

One key tenet of the lipid raft hypothesis is that the formation of sphingolipid and cholesterol 
rich domains can be driven solely by characteristic lipid-lipid interactions suggesting that 
visible rafts may form in model membranes composed of appropriate lipids. In fact, using 
fluorescence microscopy, less fluid domains with raft-like properties were found to coexist 
with more fluid lipid regions in both planar supported lipid layers and in giant unilamellar 
vesicles (GUV) formed from (1) equimolar mixtures of phospholipid-cholesterol-
sphingomyelin or (2) from the natural lipids extracted from brush border membranes which 
are rich in sphingomyelin and cholesterol. This fluidfluid phase coexistence was characterized 
by domains several microns in diameter while non-raft mixtures (phospholipids-cholesterol) 
appeared homogeneous. Consistent with the raft hypothesis, GM1, a glycosphingolipid, was 
highly enriched in the more ordered domains that were resistant to Triton X100 detergent 
extraction. Thus, many of the tenets of the raft hypothesis can be confirmed in model 
membrane systems. Raft existence in natural membranes is more controversial however, and, 
and as will be discussed, conclusions derived from various light microscopic techniques differ 
widely. This work was supported by NIH GM41402 (KJ), NIH RR03155 (EG and LAB), NSF 
MCB-982116, a VA Merit review Grant (ML) and the Deutsche Forschungsgemeinschaft 
scholarship Di 691/1-1 (CD). 
 




