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BIOLOGY (SUB) 

Grade 12 (sub)       By Mrs F Joomun Baureek 

Learning outcomes from syllabus 

Fluid mosaic model: 

a) describe and explain the fluid mosaic model of membrane structure, including an outline 

of the roles of phospholipids, cholesterol, glycolipids, proteins and glycoproteins. 

b) Outlines the roes of cell surface membranes including references to carrier proteins, 

channel proteins, cell surface receptors and cell surface antigens. 

c) Outline the process of cell signalling involving the release of chemicals that combine 

with cell surface receptors on target cells, leading to specific responses. 

 

 

Chapter: Cell membranes and transport 

All living cells have a cell membrane.  The cell membrane is a boundary between the cell and its 

environment.  It controls the exchange of materials like nutrients and waste products between the 

cell and its surroundings.  The cell membrane may permanently exclude certain substances from 

the cell while permanently retaining others.  Some substances may pass freely in and out through 

the cell membrane.  Some substances may be excluded at one moment only to pass freely across 

the membrane on other occasion.  Since the cell membrane can permit different substances to 

pass across it at different rates, it is said to be partially permeable. 

The cell membrane is made up of 2 main chemical groups: 

1 proteins 

2 phospholipids 

 

Phospholipids A phospholipid molecule is made up of one glycerol molecule, 2 fatty 

acids chains and one phosphoric acid (page 38 in book).  Each phospholipid molecule has a polar 

hydrophilic (water loving) head and non polar hydrophobic (water hating) tails.  In water, the 

hydrophilic head face into the water and the tails face outwards (page 74 figure 4.2).   

Phospholipids can form a bilayer which is the basic structure of membranes.  

The fluid mosaic model (page 75 figure 4.4) 

The phospholipid bilayer in membrane structure can be viewed using an electron microscope.  

The bilayer membrane is about 7nm wide.   Singer and   Nicolson used the freeze fracture 

method to establish a model of the cell membrane called the fluid mosaic model.  In the model, 
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the phospholipid molecules form a bilayer.  The hydrophobic tails associate with each other at 

the center of the membrane with the hydrophilic heads extend towards the surface.  (figure 4.2c 

page 74) 

The membrane is fluid because   both the phospholipid and the protein can move about by 

diffusion.  The phospholipids can move sideways in their own layers.  Some proteins can also 

move about within the phospholipid layers.   

Mosaic describes the pattern produced by the scattered protein molecules when the surface of the 

membrane is viewed from above.  The proteins are dotted throughout the phospholipid layer in a 

mosaic arrangement. 

The protein molecules vary in size and have a much less regular arrangement.  Some proteins 

occur on the surface of the phospholipid layer, while others extend into it.  Some proteins even 

extend across completely. 

Features of the fluid mosaic model 

- It is a double layer or bilayer of phospholipid molecules.   

- Some phospholipids are saturated and some are unsaturated.  The unsaturated fatty acid 

tails are bent and fit together more loosely.  The membrane fluidity increases when there 

are more unsaturated phospholipids.  The length of the tail also affects fluidity of the 

membrane.  The longer the tail, the less fluid is the membrane. 

- There are 2 types of protein in the fluid mosaic model according to their position in the 

membrane.  Intrinsic/integral and extrinsic/peripheral proteins.     

Some protein occur on the surface of the phospholipid layer (extrinsic protein) while 

others are found in the inner layer or the outer layer (intrinsic proteins) and some extend 

completely across the membrane (transmembrane proteins). 

Intrinsic proteins have both hydrophilic (made from hydrophilic amino acids) and 

hydrophobic (made from hydrophobic amino acids) regions.  The hydrophobic regions of 

the protein are next to the hydrophobic tails of the phospholipids.  The hydrophobic 

regions of the protein are repelled by the watery environment on both sides of the 

membrane.   

The extrinsic proteins are found on the inner or outer surface of the membrane. 

- Branching carbohydrate chains attached to the protein (glycoprotein) or phospholipid 

(glycolipid) project out into the watery fluids surrounding the cell.  Glycolipid consists of 

carbohydrate chain attached to a lipid polar head.  Glycolipid acts as recognition sites.   

- Cholesterol consists of non polar tails only.  They prevent the close packing of 

phospholipids and keep them more fluid.  Cholesterol increases flexibility and stability of 

membranes.  Without cholesterol, membranes would break up. At low temperatures 

cholesterol increases the fluidity of the membrane, preventing it from becoming too rigid.  
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At high temperatures, cholesterol helps to stabilize cells when the membrane could 

otherwise become too fluid. 


