Transgenic Plants

Transgenic plants are the ones, whose DNA is modified usinggenetic
engineering techniques.

The aim is to introduce a new trait to the plant which does not occur
naturally in the species.

A transgenic plant contains a gene or genes that have been artificially
inserted.

The inserted gene sequence is known as the transgene, it may come from
an unrelated plant or from a completely different species.
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Fig. 1 — Agrobacterium mediated transformation.



Types

Transgenic plants have genes inserted into them, deriving from other
species. The inserted genes can come from species within the same
kingdom (plant to plant) or between kingdoms (bacteria to plant).

In many cases, the inserted DNA has to be modified slightly in order to
correctly and efficiently express in the host organism. Transgenic plants are
used to express proteins, like the cry toxins from Bacillus thuringiensis,
herbicide resistant genes and antigens for vaccinations

Cisgenic plants are made up of using genes, found within the same species
or a closely related one, where conventional plant breeding can occur.

Some breeders and scientists argue that cisgenic modification is useful for
plants that are difficult to crossbreed by conventional means (such as
potatoes).

Those plants in the cisgenic category should not require the same level of
legal regulation as other genetically modified organisms



Benifits

Nutritional benefits

Vitamin A deficiency causes half a million children to become partially or
totally blind each year.

Milled rice is the staple food for a large fraction of the World’s human
population. Traditional breeding methods have been unsuccessful in
producing crops, containing a high concentration of vitamin A.

Researchers have introduced three genes into rice: two from daffodils and
one from a microorganism.

The transgenic rice exhibits an increased production of beta-carotene as a
precursor to vitamin A and the seed is yellow in color.

Such yellow, or golden, rice may be a useful tool to treat the problem of
vitamin A deficiency in young children living in the tropics.



Herbicide resistant plants
Plants that can tolerate herbicides are called Herbicide Resistant Plants.

Glyphosate is an active ingredient of many broad spectrum herbicides.
Glyphosate resistant transgenic tomato, potato, tobacco, cotton etc are
developed by transferring

A gene into a glyphosate EPSP synthetase from Salmonella typhimurium
and E. coli Sulphonylurea resistant tobacco plants are produced by
transforming the mutant ALS (acetolactate synthetase) gene from
Arabidopsis.

QB protein of photo system |l from mutant Amaranthus hybrids is
transferred into tobacco and other crops to produce atrazine resistant
transgenic plants.



Insect resistant plants

Bacillus thuringiensis is a bacterium that is pathogenic for a
number of insect pests.

Its lethal effect is mediated by a protein toxin it produces.

Through recombinant DNA methods, the toxin gene can be
introduced directly into the genome of the plant, where it is
expressed and provides protection against insect pests of the
plant.



Virus resistant plants

TMV resistant tobacco and tomato plants are produced by introducing
viral coat proteins.

Other viral resistant transgenic plants are (a) Potato virus resistant
potato plants (b) RSV resistant rice, (c) YMV resistant black gram and
(d) YMV resistant green gram etc.

Pest resistant plants There is clearly a benefit to farmers, if transgenic
plants are developing a resistant into specific pest. For example,
Papayaring-spot-virus resistant papaya has been commercialized and
grown in Hawaii since 1996.

There may also be a benefit to the environment, if the use of pesticides is
reduced. Transgenic crops, containing insect resistance genes from
Bacillus thuringiensis, have made it possible to reduce significantly the
amount of insecticide, applied on cotton in the USA.

However, populations of pests and disease, causing organisms, adapt
readily and become resistant to pesticides.



