
The hydrophobic effect drives the 

aggregation of amphiphilic lipids in water
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Hydrophobic tails



The shape of the lipid determines the 

structural features of the aggregate



Packing at bilayer edges is crowded, so 

bilayers merge their edges to form vesicles

The bilayer separates the internal cavity 

from the external aqueous environment
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Liposomes (vesicles) are bilayer-enclosed 

aqueous environments

leaflet leaflet

bilayer



Biological membranes are heterogeneous 

lipid bilayers with proteins



Protein and lipid content of biological 

membranes varies between species



Membrane lipid composition varies within a 

cell



Membrane lipid composition varies between 

leaflets



Membrane composition even varies within 

each leaflet!  (non-random distribution)

Membrane microdomain (raft)



Atomic force microscopy reveals the 

presence of membrane microdomains (rafts)



Different lipid composition leads to different 

properties of the membrane, like fluidity



Temperature also affects bilayer fluidity



At physiological temperatures, membrane 

bilayers are (and must be) quite fluid



E. coli can change its lipid composition to 

achieve ideal fluidity of its membrane



Lipids diffuse readily within one leaflet of the 

bilayer, but not between leaflets



Biological membranes are ‘fluid mosaics’ –

proteins and lipids diffuse laterally

Photobleaching allows measurement of diffusion rates in the membrane



The membrane ‘skeleton,’ which shapes the 

cell, limits movement of proteins and lipids



The ‘fencing-in’ and diffusion of lipids can be 

observed using fluorescent microscopy


