13.2
Biotechnology
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Biotechnology

* is a field which utilises
technology or method to
manipulate organisms for the
production of biological
products
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Biotechnology

e aims to improve the quality of
livestock and crops as well as to
develop the application of
microorganisms for specific
purposes.

biotechnology involves various
disciplines of science

each discipline that involves the
use of living organisms for a
specific purpose is given a specific
colour code

Industrial processes that
involve microorganisms

Improving ~—
agricultural g8 268 28
products

Medicine and
human health

Biotechnology :
of desert and - Marlne
: biotechnology
dry regions

BIOTECHNOLOGY

Environmental
biotechnology

Bioinformatics
and computer
science

Law, ethics and

and biological Philosophy

warfare

Food and
nutrition

www.biologywithteacherrezz.com 12023l



Applications of Biotechnology in Life

Applications of
Biotechnology
in Life

Production of
Gene Therapy DNA Profiling Insect Tolerant
Plants

Cleaning of Qil

Spills
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a) Gene Therapy

* is used to treat or prevent genetic diseases.
* normal gene is inserted into the patient to replace the abnormal gene

A cell with an Insertion of normal gene to The cell performs
abnormal gene replace the abnormal gene normal functions
using a virus
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a) Terapi
Gen
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* The diseases that can be
cured by gene therapy are
cystic fibrosis, muscular
dystrophy and a few types
of cancer.

Altered cells produce
desired protein
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b) DNA
Profiling

Identity criminal

Settle paternity and

* is atechnique used in _ |
maternity dispute

forensic to identify
individuals, based on their
DNA.

* Anindividual can be
identified based on the
DNA obtained from
his/her blood, semen (for
male) or skin.

Identity genetic disease

Determine suitability of organ
donour and recipient
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Blood, semen or skin Radioactive probes are added X-ray film is processed

sample is obtained from to the nylon membrane. X-ray to show the positions of
an investigation scene film is then placed on top of DNA bands that form the
(e.g. a crime scene). the nylon membrane. DNA profile.

1 1T

DNA i extracted From J DNA fragments of different

the sample sizes are transferred from the
- gel to a nylon membrane.

1 1

Restriction enzvmes The DNA fragments
cut the DNA into of different sizes are
ditferent sizes of DNA then separated by gel
fragments. electrophoresis.

DNA from DNA from

suspect  blood stain Gel
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* Farming cotton breed with high yield and resistant to
pests such as Bt cotton in cotton farms has reduced the

Production of Insect use of pesticides.

To|e rant P | ants * The Bt crop is injected with genes from Bacillus
thuringiensis (Bt), a type of soil bacteria that secretes
toxins

Gene that produces Bt toxins
trom Bacillus thuringiensis is
inserted into the plant’s genome.

L 2

Pest teeds on the plant which
produces Bt toxins.

L 2

The toxins atfect the
digestive system of the pest
and kills it.

J

Bt cotton and cotton from an untreated control plot, Source
Califormia Agriculture
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Production of Insect Tolerant Normal crop
Plants

* This effort has saved cost by reducing
the use of pesticides and also
increases cotton yield.

* Besides cotton, other Bt crops are corn
and brinjal.
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Cleaning of Qil Spills

 Bioremediation is a method which uses bacteria
to clean up environmental pollutants.

* |tis effective to treat oil spillage in the ocean.

* Most molecules in crude oil and purified oil
products can be degraded by bacteria.

* For example, Alcanivorax borkumensis a type of
bacteria that depends on oil for its source of
energy is widely used to treat oil spills.



Importance of Biotechnology
in Life



Agriculture

Contributions

Produce the best livestock and crop breeds. The tissue culture method and
cloning technique have expedited plant reproduction.

Produce paddy varieties which give more yield and mature taster.

Animal cloning enables mass reproduction and produces

disease-resistant clones.

Use of hormones expedite animal growth and maturity.

Medicine

Can modify the genetic contents of an individual.

Reduce risk of mental disease.

Prevent specific diseases such as cancer and inherited diseases.
Human with dwart genetics can have normal children.

Assist mothers with difficulty to conceive.

Forensic

Can identifv criminal based on tissue or body fluid such as blood, semen,
skin or hair follicle.

Environment

Microbes can expedite decay of waste products created by humans.
Microbes can also degrade faeces completely.
Reduce pollution to protect humans and the environment.
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