
Objectives 
!  Describe the importance of enzymes to living 

organisms. 

!  Evaluate why enzymes work only with 
specific  substrates. 

!  Explain how enzymes work. 

!  Predict what could happen if an enzyme or its 
substrate denatures. 



Before We Get to Far… 
!   It is important to remember that in biology, 

and elsewhere, form determines function. 
!  This means that the shape of something will 

directly determine what it does. 
!   If the shape of something changes it often 

means that it is no longer capable of doing 
the job for which it was intended. 
!  EXAMPLE: A fork with bent tines, or a knife with a 

dull edge will not work.  A screw that is stripped 
will not function. 



Reaction Rates 
!  The rate of a reaction is a measure of 

how long it takes for the reaction to 
occur. 

!  Some body processes can take too 
long to occur, so the body uses 
proteins called enzymes to speed up 
the reaction rate. 

!  An enzyme is a biological catalyst, 
which increases the speed at which a 
reaction will occur. 



Where Can I Find Enzymes? 

!  Enzymes play a crucial role in : 
!  Digestion 
!  DNA Replication 
!  Protein Synthesis 
!  Blood Filtration 
!  Catabolic Reactions (Breakdown) 
!  Anabolic Reactions (Build-up) 
!  many more… 



How do Enzymes Work? 
!  Enzymes work using the induced fit model. 
!  The enzyme has a place on its surface called 

the active site. 
!  The substrate, the materials the enzyme will 

work with, fit onto the active site because 
their shapes are complimentary. 

!  Once the substrate is on the active site, the 
enzyme can connect them or break them 
apart as needed. 



The Induced Fit Model 



Denaturing Proteins 
!   The shape of the 

enzyme can be 
changed by several 
factors. 

!   If the shape of the 
protein that makes up 
the enzyme, or the 
substrate changes then 
the enzyme will not 
function properly. 

!   Change in temperature, 
pH, viruses, mutations, 
and other factors can 
alter the shape of 
proteins. 



Specificity of Enzymes 

!  The active site of an enzyme has a 
specific shape.   

!  The substrate has a specific shape. 
!  The substrate must fit into the active 

site like a key fits into a lock. 
!  This means that enzymes can only 

work with a specific substrate because 
the shapes must match exactly.   



Enzymes and Digestion 



Enzymes and DNA 
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