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Agenda

1. Cell metabolism II
1. Catalysis – Inlfuencing factors on enzyme reaction kinetics
2. Enzyme specificity
3. Enzyme nomenclature & classification
4. Importance of enzymes
5. Industrial applications of enzymes

2. Exercise 3
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Catalysis– Influencing factors of enzyme reaction kinetics

• 1. Substrate concentration
• 2. Temperature
• 3. pH-value
• 4. Inhibition
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Rate of reaction ”r”:



Catalysis– Influencing factors of enzyme reaction kinetics

• 1. Substrate concentration
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Special Cases: If cs big à reaction rate independent of substate 
concentration (enzyme always satisfied

If cs small à reaction rate increases linearly with 
the substrate concentration

Remember: KM is a measure for 
substrate affinity (cs where half of 
vmax is accomplished)



Catalysis– Influencing factors of enzyme reaction kinetics

• 2. Temperature
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• Below the optimal enzyme-reaction-temperature 
Reaction rate increases with increasing temperature 
according to Arrhenius:

• Beyond the optimal enzyme-reaction-temperature 
Enzyme denatures with increasing temperature:

• Secondary and tertiary structures of the protein are
destroyed -> protein loses biological function

• Protein goes from its soluble state into an insoluble
state:

Kd – reaction constant 
itself again temperature 
dependent (Arrhenius)

Optimal enzyme-reaction-temperature is 
organism dependent (for humans ca. 37°C 
à body temperature)



Catalysis– Influencing factors of enzyme reaction kinetics

• 3. pH-value
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Why does pH have an effect on proteins?

pH = - log (cH3O+)

Proteins (Enzymes) are 3D folded chains of amino 
acids

à There are acidic and basic amino acids that can, 
depending on the pH, be protonated or deprotonated 
à changes properties of amino acids and thus 3D 
folding of the protein and protein’s function



Catalysis– Influencing factors of enzyme reaction kinetics

• 3. pH-value
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• pH-Optimum can be very different depending on 
organ or cell compartment.

• Pepsin pH 2 (stomach)
• Trypsin pH 8 (small intestine)

Impact of pH on enzyme reaction kinetics:
• Changes electrical charge of the enzyme
• Changes in pH can lead to changes in substrate 

structure à substrate affinity for the enzyme might 
be increased or decreased

• Big pH deviations from its optimum  can lead to 
irreversible denaturation à 3D fold of enzyme 
irreversibly damaged



Catalysis– Influencing factors of enzyme reaction kinetics

• 4. Inhibition
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Competitive inhibition: Inhibitor structurally similar 
to substrate occupies the active site

Noncompetitive inhibition: Inhibitor binds 
allosterically (at some other site of the enzyme) and 
thus leads to allosteric inhibition (ex. By changing 
enzyme structure to block active site)

Excess of substrate: ES à ES2

• Enzymes can (despite high specificity) bind other substances than its substrates

• Enzyme can either be inhibited, or its reaction slowed down or blocked

• Inhibitors can bind the enzyme itself or the substrate-enzyme-complex



Catalysis– Influencing factors of enzyme reaction kinetics

• 4. Inhibition

15.03.22 9

Competitive Inhibition: rmax at substrate saturation does not change

Affinity of between substrate and enzyme is 
decreased à Higher substrate 
concentrations needed to reach rmax

Michaelis-constant KM is increased



Catalysis– Influencing factors of enzyme reaction kinetics

• 4. Inhibition
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Excess of substrate:
If substrate concentration very high:

An enzyme-substrate-substrate-complex 
(ES2 can be produced) à blocks the 
active site

The bigger the excess of substrate the 
stronger the effect of inhibition



Enzymes specificity
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Substrate specificity – Normally enzymes only bind one specific substrate BUT extent of substrate 
specificity differs between enzymes.

Regiospecificity – Enzymes can distinguish between chemically similar groups within the same 
molecules/substrate and only manipulate one specific group (only blue circled, not red circled groups)



Enzymes specificity

15.03.22 12

Reaction specificity– The enzyme only catalyses one 
specific reaction, the substrate can potentially undergo.

Enantiomer specificity & selectivity

Enantiomer specificity – Enzyme only reacts 
with one substrate enantiomer (form of 
substrate specificity)

Enantiomer selectivity – Enzyme only produces 
one of two possible enantiomers from a certain 
substrate



Enzyme nomenclature & classification
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• Name of the substrate + ending “-ase”
• Saccharose is cleaved by the enzyme Saccharase

• Enzymes with similar effects/catalysing 
reactions are grouped together. The group 
name is the description of that reaction + 
ending “-ase”

• Transferases transfer molecular groups
• Dehydrogenases have a dehydrogenating 

effect



Importance of Enzymes
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Industrial applications of Enzymes

15.03.22 15


