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Membrane Proteins and Their Functions

* A membrane is a collage of different proteins embedded
in the fluid matrix of the lipid bilayer

* Proteins determine most of the membrane s specific
functions

* Peripheral proteins are not embedded

* Integral proteins penetrate the hydrophobic core and
often span the membrane




Membrane Protein Function
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e Plasma membrane

proteins serve diverse

functions including:

Transport
Enzymatic activity
Signal transduction
Intercellular joining
Cell-cell recognition

Attachment to the
cytoskeleton and
extracellular matrix
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Transport (a) A protein that spans the membrane may provide a
hydrophilic channel across the membrane that is selective for a

particular solute. (b) Some transport proteins hydrolyze ATP as an
energy source to actively pump substances across the membrane.

Enzymatic activity A protein built into the membrane may be an
enzyme with its active site exposed to substances in the adjacent
solution. In some cases, several enzymes in a membrane are ordered
as a team that carries out sequential steps of a metabolic pathway.

Signal transduction A membrane protein may have a binding
site with a specific shape that fits the shape of a chemical
messenger, such as a hormone. The external messenger (signal) may
cause a conformational change in the protein that relays the
message to the inside of the cell.

Intercellular joining Membrane proteins of adjacent cells may be
hooked together in various kinds of junctions (see Figure 7.30).

Cell-cell recognition Some glycoproteins (proteins with short
chains of sugars) serve as identification tags that are specifically
recognized by other cells.

Attachment to the cytoskeleton and extracellular matrix
(ECM) Microfilaments or other elements of the cytoskeleton may be
bonded to membrane proteins, a function that helps maintain cell
shape and fixes the location of certain membrane proteins. Proteins
that adhere to the ECM can coordinate extracellular and intracellular

— changes.

©1999 Addison Wesley Longman, Inc



Carbohydrates diversifv membranes

Membrane carbohydrates
are only found on the
outside (external) face of
membranes

Attach to lipids or protein
(glycolipid/ glycoprotein)
Enable cells to

distinguish/ recognize one
another
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