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How can bacteria produce insulin that can be used by humans?
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Various stages in the production of bacteria that are capable

of producing insulin.
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Production of insulin through genetic engineering
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Change brought about in the genetic constitution of bacteria.
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The bacterium's plasmid DNA is isolated, then the insulin-producing gene
in human DNA also isolated, and this gene is combined with plasmid and
re-deposited in the bacterium.

New trait formed in this bacterium. O
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New species of bacteria (plasmid-the Circular DNA of bacteria-containing
the gene that capable of production of human insulin) produce inactivated
insulin.
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Ability of production of insulin by succeeding generations of this
bacterium.
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Bacteria with a new genetic make-up have the ability to produce inactive
insulin.

Bacteria multiply in the culture medium
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The use of microorganisms and biological processes for various human
requisites is called Biotechnology. BeTuse T miCIooraanie
QPP R IEwlo] E NI [\ RO DR To TR [ \OE ol o KR e« BEZTle and biological processes for
afloflw @RI BB ANV DRIEWRIO sl IO Dllwhlagy  Various human requisites
NICLINSERHIBEA ag)M” A lOQIMN is called Biotechnology.

Prepared by Augustine A S GHS koonathara




From BC 4000 onwards organisms like yeast, a kind of fungus, were used
to prepare food items like bread. The ability of fungi and bacteria to
convert sugar into alcohol was utilised to make wine, appam and cake.
These can be considered as traditional methods of biotechnology. Genetic
engineering is the modern form of biotechnology.
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Today, we can produce things essential for humans by bringing about
changes in the genetic material of organisms. Genetic engineering is the
technology of controlling traits of organisms by bringing about desirable
changes in the genetic constitution of organisms. The basis of this is the
discovery of the fact that genes can be cut and joined.
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How are the very minute genes cut and joined?
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Enzymes are used to cut and join genes. The enzyme restriction
endonuclease is used to cut genes. This enzyme is known as ‘genetic
scissors’. The enzyme ligase is used for joining. This enzyme is called

‘genetic glue’.
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Genetic scissors Genetic glue
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How was the insulin producing gene of humans transferred into bacteria?
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A gene from one cell is transferred to another cell by using suitable
vectors. Vectors which contain ligated genes enter target cells. Plasmids in
bacteria are generally used as vectors. In this way, the new genes become a
part of the genetic constitution of target cells.
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Gene therapy

Genetically modified animals and crops
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Genetic engineering has made a great leap in the treatment of genetic
diseases. Gene therapy is a method of treatment in which the genes that
are responsible for diseases are removed and normal functional genes are
inserted in their place. This has triggered great hope in the control of
genetic diseases.
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How can the genes that are responsible for diseases be identified from
among thousands of microscopic genes?
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In 1990, the Human Genome Project was started as an attempt to identify the
exact gene responsible for a specific trait and its location. 2003, the secrets of
human genome were revealed. The technology known as gene mapping
helped to identify the location of a gene in the DNA responsible for a particular
trait. The complete genetic material present in an organism is called its genome.
In human DNA, majority of genes, except the genes that code for protein are
non-functional. They are called illnk genes.
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There is only 0.2 percent difference in DNA among humans.
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