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Objectives

• Be able to describe the structure of a 
membrane

• Be familiar with the structure and function 
of the lipid, protein, and carbohydrate 
components of a membrane

• Be familiar with the formation of a 
membrane



What is a membrane?

• Membranes are the borders between 
different regions of a cell.  

• Where membranes exist, differing cell 
environments can be maintained.

• The plasma membrane borders the 
entire cell separating the internal 
environment from the external 
environment



Membrane Structure
• Lipids and proteins are the chief ingredients 

of membrane
– Phospholipid is amphipathic, both a 

hydrophobic and a hydrophilic region
– Membrane proteins are also amphipathic

• Phospholipid is arranged as a bilayer
– Hydrophilic heads exposed, hydrophobic tails 

protected
• Proteins are embedded in the phospholipid

bilayer



Membrane Structure

• Not all membranes are identical
– Membranes with different functions differ in 

their chemical composition and structure
• Fluid Mosaic Model best describes our 

current understanding of membrane 
structure
– a mosaic of proteins bobbing in a fluid bilayer

of phospholipids



Fluidity
• Membranes are maintained by 

hydrophobic interactions of the 
phospholipids resulting in the 
alignment of the polar phosphate 
regions toward the aqueous 
environment and the nonpolar
regions’ hydrocarbon chains 
toward each other.

• Membranes are in motion with 
fast drifting lipids and slower 
drifting proteins



•Membrane fluidity may be 
influenced by presence/absence 
of unsaturated FA chains and 
Cholesterol
•Fluidity of membranes is 
important for proper function



Fluidity Influences Permeability

• Permeability deals with the movement of materials 
across a membrane

• The hydrophobic portion of the lipid bilayer is 
selectively permeable; allowing only certain 
substances to cross



How are fluidity and permeability 
connected?

• Space must be present for molecules to cross 
the bilayer.

• “Available” space between phospholipid
molecules allows for movement within a layer 
as well as the movement of molecules across 
the layer
– Large polar molecules cannot fit between the lipid 

spaces
– Charged molecules or atoms are chemically 

“repelled” by the hydrophobic component of the 
lipid 



Mosaic
• Combination of proteins

makes membrane unique
• Membrane proteins may 

be fluid or anchored
• Proteins may penetrate the bilayer fully (integral) or 

reside on the surfaces of membranes (peripheral)
• Integral proteins typically have hydrophobic regions 

that span the bilayer as a result of nonpolar amino 
acids arranged as helices

• Anchored proteins strengthen membranes



Protein function

• Plasma membrane 
proteins serve diverse 
functions including:
– Transport
– Enzymatic activity
– Signal transduction
– Intercellular joining
– Cell-cell recognition
– Attachment to the 

cytoskeleton and 
extracellular matrix 



Carbohydrates diversify 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



Traffic Across Membranes

• Active Transport is the 
pumping of solutes 
against their gradients

• Sodium-Potassium 
pump

• Cotransport
• Exocytosis, 

Endocytosis, and 
Pinocytosis

• Passive Transport is 
diffusion across a 
membrane

• Osmosis is the passive 
transport of water

• Cell survival depends 
on balancing water 
uptake and loss

• Facilitated Diffusion


