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 Membranes define the external boundaries of cells and regulate 

the molecular traffic across that boundary

 Membranes are flexible, self-sealing, and selectively permeable to 

polar solutes

 they retain certain compounds and ions within cells and within 

specific cellular compartments, while excluding others.



The Composition and Architecture

of Membranes

 Membranes have been chemically analyzed – made up of lipids and 

proteins

 Studies showed-phospholipid layer

carbohydrates, present as part of glycoproteins and

glycolipids.



Each Type of Membrane Has 
Characteristic Lipids and Proteins

 The myelin sheath consists primarily of lipids, whereas

 the plasma membranes of bacteria and the membranes of 
mitochondria and chloroplasts contain more protein than lipid

 Plasma membranes, are enriched in cholesterol and contain no 
detectable cardiolipin

 inner mitochondrial membrane of the hepatocyte: very low 
cholesterol and high cardiolipin.

 In a rod cell, more than 90% of the plasma membrane protein is 
rhodopsin

 erythrocyte has about 20 prominent types of proteins, mainly 
transporters



All Biological Membranes Share Some
Fundamental Properties

 Membranes are impermeable to most polar or charged solutes, but 

permeable to nonpolar compounds

 fluid mosaic model



Membrane models



Fluid Mosaic model of membrane



Fluidity of membrane

 Phospholipids in the plasma membrane can move 

 Membranes Are Dynamic Structures

 Lipids and proteins drift laterally >flip/flop



Fluidity of membrane

 At relatively low temperatures, the lipids in a bilayer form a semisolid gel 

phase

 At relatively high temperatures, liquid-disordered state, or fluid state



Transbilayer Movement of Lipids 
Requires Catalysis



A Lipid Bilayer Is the Basic Structural
Element of Membranes

 Glycerophospholipids, sphingolipids, and sterols are virtually insoluble in 

water

 Amphipathic lipid aggregates that form in water



Lipid composition of membrane



Proteins in  Membrane



Classification of integral proteins



Integral Proteins Are Held in the 

Membrane by Hydrophobic 
Interactions with Lipids
 Hydrophobic interactions between the nonpolar amino acids and 

the fatty acyl groups of the membrane lipids firmly anchor the 
protein in the membrane

 The presence of unbroken sequences of more than 20 
hydrophobic residues in a membrane protein is commonly taken as 
evidence that these sequences traverse the lipid bilayer

 The overall hydrophobicity of a sequence of amino acids is 
estimated by summing the free energies of transfer for the residues 
in the sequence, which yields a hydropathy index for that region



Lipid linked membrane proteins



Proteins in membrane





Role of glycoprotein in cell cell

recognition



Membranes Are Asymmetric 
Structures

 outside surfaces different from the inside surfaces.

 regional heterogeneities: Gap junctions, tight junctions

 inside-outside asymmetry of the phospholipids:



Lipid Rafts, Caveolae, & Tight Junctions

Are Specialized Features of Plasma
Membranes





Aritificial membranes

 Liposomes As Carriers of Drugs and Enzymes and DNA






