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What are catalyst?

• Participate in reaction 

• Not consumed or any permanent change

• Required in very small quantities. 

• Lowers the activation energy 

• Enhance the rate of reactions 

• Do not change the equilibrium. 

• Do not influence free energy change. 
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Enzymes/Biocatalyst:

• Proteins or RNA

• Substrate specific, stereo-specific

• Enhance rate of reaction by forming weak 

interactions with substrates. 

• Work at optimum pH and temperature
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Active site of enzyme

The active site is a 3-D cleft formed by R-groups of amino acids that come from different 

parts of the amino acid sequence.

The active site takes up a relatively small part of the total volume of an enzyme.  

More than 100 aa
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Enzyme Specificity
Non-covalent Interactions 

between enzyme and substrate
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Free energy of activation 
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Transition-state stabilization: 

Binding energy due to multiple weak interactions with substrate, decreases activation 

energy required to achieve transition state
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FACTORS AFFECTING REACTION  VELOCITY 

A. Substrate concentration
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B. Temperature 
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C. pH 
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Enzyme Classes: International Union of Biochemistry and Molecular Biology (IUMB) 
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Cofactor

Inorganic

Metals

Organic

Co-enzymes

Weak binding
Strong binding

Prosthetic group
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Inorganic Co-factors
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Co-enzyme: carriers of specific chemical groups
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ENZYME KINETICS 
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Assumptions of Michaelis and Menten Equation

1. Initial velocity

2. [S]>>[E] 

3. ES dissociation is insignificant

4. Steady-state assumption:

5. Rate limiting step is K2
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What is Km?

Dissociation constant for ES complex

Substrate concentration where Vo=0.5 Vmax

KM does not vary with the concentration of enzyme. 



LECTURE 1 APPLIED BIOLOGY1
14



LECTURE 1 APPLIED BIOLOGY1
14

Apply your Mind

The enzyme alkaline phosphatase was tested for its catalytic activity using the substrate

para-nitrophenylphosphate. The Km obtained was 10 mM and Vmax was 100 umol/min.

Which one of the following options represents the initial velocity of the reaction at a

substrate concentration of 10 mM?

(1) 50 μmol/min

(2) 100 μmol/min

(3) 500 μmol/min

(4) 20 μmol/min
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Apply your Mind

What is the fold difference between v at [S] = ½ Km and v at [S] = 2Km where v is the 

initial velocity of an enzyme catalyzed reaction, [S] is substrate concentration and Km is 

the Michaelis constant? 
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What is Kcat or turnover number?

Kcat = Vmax/ET
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Fast and slow enzymes
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Kcat/Km of 2 X 108 for enzyme indicates that the value is close to diffusion controlled 

rate of encounter

Specificity constant or catalytic efficiency 

Kcat/Km is rate constant that refers to properties and reactions of free enzyme and free 

substrate
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