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 Enzymes are specialized proteins that function in the acceleration of 

chemical reactions

 Rate or velocity

 Catalyst



Characteristics of enzyme catalysts 

 not changed as a result of catalysis

 does not change the equilibrium constant



 The Free-Energy Change Provides Information About the 

Spontaneity but Not the Rate of a Reaction

 Enzymes Alter Only the Reaction Rate and Not the Reaction 

Equilibrium

 Enzymes accelerate reactions by decreasing the activation energy

 The essence of catalysis is specific binding of the transition state.



 Apoenzyme

 Cofactor

 Prosthetic group

 Holoenzyme





Classification of Enzymes

 International Union of Biochemistry and Molecular Biology (IUBMB)

 Recommended name

 Systematic name



Active site

 Specificity:substrate binding site



Features of active site

 3D cleft formed by groups that come from different parts of the 

amino acid sequence

 takes up a relatively small part of the total volume of an enzyme

 clefts or crevices

 Substrates are bound to enzymes by multiple weak attractions



 The Formation of an Enzyme-Substrate Complex Is the First Step in 
Enzymatic Catalysis







Transition state



 Enzymes lower activation energy by stabilizing transition state

 The active site can provide catalytic groups that enhance the 

probability that the transition state is formed



Factors affecting reaction velocity

Substrate concentration

 The rate of an enzyme-catalyzed reaction increases with substrate 

concentration until a maximal velocity (Vmax) is reached



 Temperature

 Increase of velocity with temperature

 Decrease of velocity with higher temperature



 pH

 Effect of pH on the ionization of the active site

 Effect of pH on enzyme denaturation

 Variable pH optimum



MCQ

 A patient was born with a congenital mutation in an enzyme, 
severely affecting its ability to bind an activation-transfer coenzyme.

As a consequence,

(A) the enzyme would be unable to bind the substrate of the reaction.

(B) the enzyme would be unable to form the transition state complex.

(C) the enzyme would normally use a different activation-transfer 
coenzyme.

(D) the enzyme would normally substitute the functional group of an 
active site amino acid residue for the coenzyme.

(E) the reaction could be carried out by the free coenzyme, provided 
the diet carried an adequate amount of its vitamin precursor.



 An individual had a congenital mutation in glucokinase in which a 
proline was substituted for a leucine on a surface helix far

 from the active site, but within the hinge region of the actin fold. This 
mutation would be expected to

 (A) have no effect on the rate of the reaction because it is not in the 
active site.

 (B) have no effect on the rate of the reaction because proline and 
leucine are both nonpolar amino acids.

 (C) have no effect on the number of substrate molecules reaching the 
transition state.

 (D) probably affect the binding of ATP or a subsequent step in the 
reaction sequence.

 (E) probably cause the reaction to proceed through an alternate 
mechanism.


