Cross Section Analysis of a Plasma Membrane
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The lipid bilayer is very thin compared to its lateral dimensions. If a typical mammalian
cell (diameter ~10 micrometre) were magnified to the size of a watermelon (~1 ft/30 cm),
the lipid bilayer making up the plasma membrane would be about as thick as a piece of
office paper. Despite being only a few nanometers thick, the bilayer consists of several
distinct chemical regions across its cross-section. These regions and their interactions
with the surrounding water have been characterized over the past several decades with x-
ray reflectometry,™ neutron scattering!® and nuclear magnetic resonance techniques.

The first region on either side of the bilayer is the hydrophilic headgroup. This portion of
the membrane is completely hydrated and is typically around 0.8-0.9 nm thick. In
phospholipid bilayers the phosphate group is located within this hydrated region,
approximately 0.5 nm outside the hydrophobic core.! In some cases, the hydrated region
can extend much further, for instance in lipids with a large protein or long sugar chain
grafted to the head. One common example of such a modification in nature is the
lipopolysaccharide coat on a bacterial outer membrane,” which helps retain a water layer
around the bacterium to prevent dehydration.

Next to the hydrated region is an intermediate region which is only partially hydrated.
This boundary layer is approximately 0.3 nm thick. Within this short distance, the water
concentration drops from 2M on the headgroup side to nearly zero on the tail (core)
side.®! The hydrophobic core of the bilayer is typically 3-4 nm thick, but this value
varies with chain length and chemistry. 22 Core thickness also varies significantly with
temperature, particularly near a phase transition.



