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GENETICALLY MODIFIED ENZYMES AND THEIR 

Aim.
Research and analysis of bibliographic information of the different
genetically modified enzymes used in the food industry.

- Study the operation and application of food enzymes.
- Analyze main strategies for genetically modifying enzymes.
- Know a specific example of a genetically modified enzyme.
- Learn the main safety concerns and regulations

Origin of enzymes used in the food industry

Enzymes produced by genetically
modified microorganisms

Natural enzymes

Introduction.
Enzymes have been used in industrial processes for thousands of
years.
Enzymes do not adapt well to industrial processes, for this reason
there is great interest in generating new enzymatic variants.

Example 1: Site-directed mutagenesis

Figure 2. Wild-type pullulanase [2]. Figure 3. Mutant pullulanase [2].

Example 2: Directed evolution

Four rounds of DNA
shuffling and subsequent
recombination of the
mutations.

Conclusion.
The field of enzymology can be very promising for the future.
Obtain enzymes with extraordinary properties improve food production.
The main strategies for genetically modifying are site-directed
mutagenesis, directed evolution and semi-rational design.
The quality and quantity of hydrogen bonds, enhancing hydrophobic
interactions, and avoiding bulky side chains can increase thermostability.
If the structure becomes very rigid, the catalytic activity may decrease.

Figure 4. Mutant maltogenic amylase [3].

Figure 1. Strategies for genetically modifying enzymes [1].
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