
8.1 – METABOLISM 
 

METABOLISM 

 Metabolism = All the enzyme-catalyzed reactions in an organism 

    (All the catabolic and anabolic reactions) 

Chains and cycles 

  Most metabolic reactions need multiple steps 

o Each step has its own substate and product 

o Each step is catalyzed by a different enzyme 

 

Chain reactions (ex. Glycolosis) 
 

 
 

Cyclic reactions (ex. Krebs cycle) 
 

 
 

  



ENZYME CATLYSIS 

 

Induced fit = Enzyme model where active site changes shape when the substrate binds 

o Explains why some enzymes can use more than one substrate 

o Helps the enzyme put pressure on substrate 

 
 

  Activation Energy = EA = The energy needed to make a reaction happen  

o Enzymes lower the energy of activation 

 Helps reactions happen more quickly  

 Controls which reactions actually happen 

o Allow reactions to happen at body temperature  

 

 

 
 

 

  



ENZYME INHIBITION 
 

  Inhibitor = Something stops (prevents) an enzyme from working 
 

Competitive inhibition Non-competitive (Allosteric) inhibition 

Inhibitor is similar shape to substrate Inhibitor is a different shape than the active 
site 

Inhibitor binds to the active site Inhibitor does not bind to the active site /  
Inhibitor binds to a different part of the 
enzyme (called the allosteric site) 

Active site is occupied 
(but does not change shape) 

Active site is empty, but changes shape 
(because of inhibitor in allosteric site) 

So the substrate cannot bind to active site So the substrate cannot bind to active site 

There is no reaction There is no reaction 

Example:  
   Enzyme: Folic acid synthase 
   Substrate: PABA 
   Product: Folic acid 
   Inhibitor: Sulfanilamide 

Example: 
   Inhibitor: Silver or lead 

 

 

Effect of increasing substrate concentration on rate of enzymatic reaction 
 

 Competitive inhibitor will inhibit the enzyme less if you add more substrate 

o Enzyme becomes more likely to bind to substrate than inhibitor 
. 

 
 

 Non-competitive inhibitor always slows down the rate of reaction 

o Inhibitor can always bind to allosteric site even if there is more substrate  
. 

 



 End-product inhibition = When the end product inhibits the first enzyme in a chain 

o If too much end-product, the chain stops working 

o If too little end-product, the chain works because inhibitor is used up 

o End-product inhibition is normally noncompetitive 

 End product does not normally fit in the active site 

 

Example) 

o In bacteria, threonine (substrate)  isoleucine (end-product) by a chain reaction  

o First enzyme is threonine deaminase 

o Isoleucine inhibits threonine deaminase 

 

 

 

 


