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CONCEPT: THE PLASMA MEMBRANE

Plasma Membrane Structure:

e The plasma membrane (or just “cell membrane”) separates the cell itself from the outside extracellular fluid (ECF).

e The plasma membrane is primarily made of

o Phospholipids have charged phosphate head groups on one end and two hydrocarbon chains on the other end.

-The head groups are , 0 they face outward toward the aqueous cytosol or ECF.
-The hydrocarbon chains are nonpolar, so they face inward toward each other.
e The plasma membrane also has lots of proteins inserted in or on the membrane.

o The Fluid Mosaic Model describes the idea that the membrane is a highly surface with

a variety of proteins and other molecules floating around.

EXAMPLE: The Fluid Mosaic Model of cell membranes.
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Communication at the Membrane—Membrane Surface Area

e Cell membranes are the site of

between the cell and the outside world.
o The surface area of the membrane is very important: 1Surface Area— 1Contact with ECF— 1Exchange

EXAMPLE: Microvilli increase the total membrane surface area and, thus, increase exchange.

Communication at the Membrane—Membrane Proteins:

e The membrane is the key site of communication between the cell and the outside world, including other cells.

o Transmembrane proteins—like receptors and ion channels—span the membrane,

allowing molecules outside of the cell to cause changes inside the cell without actually penetrating the membrane.

o Peripheral proteins are anchored in the membrane and project into either the cytosol or the ECF (but not both).

o Junctions are connections between the membranes of adjacent cells (more later).

-Tight Junctions hold adjacent cells together; Gap Junctions connect the cytosol of neighboring cells.

EXAMPLE: Activation of a1 receptors—a transmembrane protein—by epinephrine causes smooth muscle contraction.

Epinephrine

SMOOTH MUSCLE CELL MEMBRANE

A Peripheral Protein

a1 adrenergic receptors are G-protein-coupled receptors on smooth muscle. On the ECF side they bind to the hormone epinephrine. On the inside

they activate a pathway that ultimately causes smooth muscle contraction. (By contrast, peripheral proteins contact only one side of the membrane.)
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PRACTICE 1: The epithelial cells that line the small intestine have microvilli, which helps them to absorb macro- and

micronutrients from food within the lumen of the small intestine. Microvilli accomplish this by:

a) Mixing the food.
b) Increasing the surface area of the membrane.

c) Keeping the food close to the cell surface.

PRACTICE 2: Muscarinic acetylcholine receptors (mAchRs) are proteins inserted in the membranes of various body cells.
On the outside of the cell these proteins bind acetylcholine. On the inside of the cell they bind to and activate a type of
protein called a GTPase. For an mAchR to bind to molecules that are both outside and inside of the cell, which of the

following must it be?

a) Transmembrane protein.
b) Peripheral protein.

c) Junction.

Page 4






