
Objective:  You will be able to describe the 
properties of enzymes. 

 Compile a list of things that you can remember about enzymes 

 Proteins 

 Organic catalysts 

 Specificity 

 Names end in –ase 

 Contains an “active site” where reactions occur 

 Are not used up in the reactions 



For an enzyme-mediated chemical reaction to occur, the 

shape and charge of the substrate must be compatible with 

the active site of the enzyme.   
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Figure 6.14 
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The shape of enzymes, active sites and interaction with specific 
molecules are essential for basic functioning of the enzyme. 

The Induced Fit 
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Objective:  You will be able to explain how the 
cellular environment affects enzyme activity. 

Do Now: 

 Take out the enzyme packet 

 Compile a list of environmental variables that could 

impact enzyme activity. 



 

 

     ATP + H2O                    ADP + Pi 

The relative concentrations of substrates and products 
determine how efficiently an enzymatic reaction 
proceeds.   
 



The environment in which the enzyme acts can enhance or 

inhibit enzyme activity.  

Using the above graphs, make a claim (or 2) about the 

impact of environmental temperature on the function of 

enzymes.  Explain the reasoning for your claim. 



Figure 3.23-2 
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In some cases, enzyme denaturation is reversible, 

allowing the enzyme to regain activity.  
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Figure 3.23-2 

Normal protein Denatured protein 



Competitive inhibitor molecules can bind reversibly or 

irreversibly to the active site of the enzyme.   

Noncompetitive inhibitors can bind allosteric sites, 

changing the activity of the enzyme.    



What would happen if: 

• You increased the substrate concentration involving a 

reaction controlled by a  competitive inhibitor? 

 

• By a noncompetitive inhibitor?  



Figure 6.18a 

(a) Allosteric activators and inhibitors 
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Objective:  You will be able to describe the role of 
energy in living things. 

 



All living systems require constant input of 
energy. 

Life requires a highly ordered system and does 

not violate the second law of thermodynamics 

 

Energy input must exceed energy loss to 

maintain order and to power cellular processes.  

 

Loss of order or energy results in death 

 



ATP 



 An exergonic reaction proceeds with a net release 

of free energy 



 An endergonic reaction absorbs free energy from 

its surroundings 



Energy Coupling 

Cellular processes that 

release energy may be 

coupled with cellular 

processes that require 

energy. 

 



Figure 6.9 

(a) Glutamic acid conversion to glutamine 
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(c) Free-energy change for coupled reaction  
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GGlu  3.4 kcal/mol  
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If the ∆Gglu was +7.3, why 

would it require 2 ATP? 



Figure 6.10 

(a) Transport work: ATP phosphorylates transport proteins.  

(b) Mechanical work: ATP binds noncovalently to motor proteins 
 and then is hydrolyzed.  
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