
 

Macromolecules 

 To identify the characteristic structures of protein, carbohydrate and lipid 
molecules 

 To describe the principal elements of their formation from and 
breakdown to their molecular subunits 

 To identify the importance of these molecules in cell structure and in 
nutrition 

- Protein  
 STRUCTURE:  

 Amino acids are monomers 

 
 Polypeptides are polymers 
 One or more polypeptides folded together is a protein 
 3D Structure determines protein functions 
 20 types of amino acids – 1000s of protein combinations 

 IMPORTANCE FOR CELL STRUCTURE / NUTRITION: 
 Enzymes are catalytic proteins that speed up chemical 

reactions without being consumed 
 Antibodies protect the body from foreign objects 
 Hormones such as insulin to regulate body functioning 
 Structural proteins such as keratin and collagen 
 Motor proteins such as actin and myosin for muscle 

movement 
- Carbohydrate  

 STRUCTURE: 
 Monosaccharides are monomers (glucose)  
 Polysaccharides are polymers (cellulose / starch) 



  
 IMPORTANCE FOR CELL STRUCTURE / NUTRITION: 

 Polysaccharides divided into 2 groups: 
o Storage Polysaccharides 

 Starch (energy stored by plants) 
 Glycogen (energy stored by animals) 

o Structural Polysaccharides 
 Cellulose (plant cell wall) 
 Chitin (exoskeletons of 

insects/spiders/crustaceans) 
- Lipids  

 STRUCTURE: 
 Fatty acids and glycerols are the monomers 
 Lipids are the polymers 
 Are hydrophobic (non-polar) 
 Fatty acids vary in LENGTH, NUMBER and POSITIONS of double 

bonds 
o Saturated  

 NO double bonds in C – H chain  

  
o Unsaturated 

 One or more double bonds in C – H chain  

  
 To make a fat:  

o 3 Fatty acid molecules + Glycerol  Triglyceride 



  
- ATP Synthesis 

 Made in 2 main ways 
 Oxidative Phosphorylation 

 Inorganic phosphate (Pi) is added to ADP to produce ATP 
 Occurs in a process driven by redox reactions of the electron 

transport chain (covered later…) 
 Substrate-level Phosphorylation 

 Enzyme transfers a phosphate group from a substrate 
molecule to ADP 

  
- Role of Oxygen 

 Catabolic (destroying stuff) processes in higher animals require 
oxygen – i.e. AEROBIC processes 

 EXAMPLE: Respiration 

  
 Catabolic processes in many protists and bacteria do not require 

oxygen – i.e. ANAEROBIC processes 
 EXAMPLE: Fermentation (remember high school – anaerobic) 

  

  
 
 



 Explain the basic differences between respiration and fermentation 
- Refer to stuff right above  
- MAIN DIFFERENCE:  

 Respiration is an AEROBIC process (needs O2) 
 Fermentation is an ANAEROBIC process (no O2) 

 Define the processes of oxidation and reduction with respect to redox 
reactions in metabolism 

- Oxidation Is Loss of electrons (CATABOLISM) 
- Reduction Is Gain of electrons (ANABOLISM) 
- OILRIG 
- When one molecule is oxidised, another must be simultaneously reduced and 

vice versa 
 Outline mechanisms for controlling metabolic processes 

- Regulation is often achieved by a FEEDBACK INHIBITION, where a product of 
the pathway inhibits an enzyme at the start of the pathway 

-  
- Enzymes must have allosteric properties to be able to control metabolic 

processes 
 Allosteric regulation may inhibit or stimulate enzyme activity 
 Occurs when a regulatory molecule binds to an enzyme at one site 

and affects the function at another site 
 ACTIVE SITES and ALLOSTERIC SITES are different on an enzyme 


