CHAPTER 4. FLUID MOSAIC MODEL FOR THE STRUCTURE OF BiOLOGICAL MEMBRANES

Depending on the precise conditions and the nature of the lipids, three types of lipid aggregates can
form when amphipathic lipids are mixed with water.

Micelles are spherical structures that contain anywhere from a few dozen to a few thousand
amphipathic molecules.

A second type of lipid aggregate in water is the bilayer, in which two lipid monolayers (leaflets) form a
two-dimensional sheet.

Bilayer formation occurs most readily when the cross-sectional areas of the head group and acyl side
chain(s) are similar, as in glycerophospholipids and sphingolipids. The hydrophobic portions in each
monolayer, excluded from water, interact with each other. The hydrophilic head groups interact with
water at each surface of the bilayer.

Proteins are embedded in this bilayer sheet, held by hydrophobic interactions between the membrane
lipids and hydrophobic domains in the proteins. Some proteins protrude from only one side of the
membrane; others have domains exposed on both sides. The orientation of proteins in the bilayer is
asymmetric, giving the membrane “sidedness”: the protein domains exposed on one side of the bilayer
are different from those exposed on the other side, reflecting functional asymmetry. The individual
lipid and protein units in a membrane form a fluid mosaic with a pattern that, unlike a mosaic of
ceramic tile and mortar, is free to change constantly. The membrane mosaic is fluid because most of
the interactions among its components are noncovalent, leaving individual lipid and protein molecules
free to move laterally in the plane of the membrane.



