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Membrane Composition and Structure

Key Points

e The ©principal components of the plasma membrane are
lipids (phospholipids and cholesterol), proteins, and
carbohydrates.

¢ The plasma membrane protects intracellular components
from the extracellular environment.

e The plasma membrane mediates cellular ©processes by
regulating the materials that enter and exit the cell.

¢ The plasma membrane carries markers that allow cells to
recognize one another and can transmit signals to other
cells via receptors.

Key Terms
¢ Plasma membrane: The semipermeable barrier that surrounds
the cytoplasm of a cell.
¢ Receptor: A protein on a cell wall that binds with
specific molecules so that they can be absorbed into the
cell.

Structure of Plasma Membranes

The plasma membrane (also known as the cell membrane or
cytoplasmic membrane) 1is a biological membrane that separates
the interior of a cell from its outside environment.

The primary function of the plasma membrane is to protect the
cell from its surroundings. Composed of a phospholipid bilayer
with embedded proteins, the plasma membrane is selectively
permeable to ions and organic molecules and regulates the
movement of substances in and out of cells. Plasma membranes
must be very flexible in order to allow certain cells, such as
red blood cells and white blood cells, to change shape as they
pass through narrow capillaries.

The plasma membrane also plays a role in anchoring the
cytoskeleton to provide shape to the cell, and in attaching to
the extracellular matrix and other cells to help group cells
together to form tissues. The membrane also maintains the cell
potential.



In short, 1f the cell is represented by a castle, the plasma
membrane is the wall that provides structure for the buildings
inside the wall, regulates which people leave and enter the
castle, and conveys messages to and from neighbouring castles.
Just as a hole in the wall can be a disaster for the castle, a
rupture in the plasma membrane causes the cell to lyse and
die.

Since most cells live 1n an aqueous environment and the
contents of the cell are also mostly aqueous, 1t stands to
reason that a membrane that separates one side from the other
must be hydrophobic to form an effective Dbarrier against
accidental leakage of materials or water.

In the earlier chapter on the basic biomolecules, cellular
membranes were partially defined as being composed primarily
of phospholipids: molecules consisting of a phosphorylated
polar head group attached to a glycerol backbone that has two
long hydrocarbon tails. The composition of the hydrocarbons
can vary in length and degree of saturation, and there is also
variation in the head groups.

It is also important to remember that although we concentrate
on the phospholipids as the primary components of the
membrane, there are other significant parts: other lipids,
including cholesterol, integral and peripheral membrane
proteins, and glycosylated lipids and proteins.

Fig: Formation of a missile



On the other hand, a phospholipid bilayer could form a fatty
acyl sandwich in which the polar head groups face outward to
interact with an aqueous environment, and the fatty acids are
sequestered 1in between. However, this does not resolve the
problem on the edges of the sandwich. Sometimes, a collapsed
micelle can form a closed bilayer in which the edges appear to
be sealed, but due to the shape of the phospholipids, there is
poor contact Dbetween acyl chains. Such a tight bend is
unstable and the edge phospholipids are likely to break apart
from one another. So, the solution to the ideal phospholipid
structure in an agqueous environment is a spherical
phospholipid bilayer: no edges mean no exposed hydrophobicity.

Fig: Phospholipid bilayer
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