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to an
organism’s to

+ An organism such as animal, plant or
mijcroorganism that is
is
known as

+ Genetic engineering involves
from one
organism to another by

+ By using the techniques and
procedures in the recombinant
technology, biologists can

(a complete set
of DNAs) of an organism

(GMOs) are that
» Recombinant DNA technology

» An organism that
is known as

» Examples of genetically modified
organisms (GMO)
1) The genetically modified cow
produces milk which does
, a
type of protein that
among some children
2) The genetically modified goat

which
and this
iS in
the goat’s milk can be
and used to
- technology has
many
(paddy,

oil palm, pineapple, corn and soya
bean) and livestock (salmon, cattle
and goat)

— Genetically modified food (GMF)

from other species of

plant or animal

— Consumption of GMF by humans may

which are

still unknown

CHARACTERISTICS OF GMF

® Resistance to herbicides
® Resistance to disease
® Application in medicine



® Tolerance to heavy metals into the of
® Resjstance to pest

O H ;
THE ADVANTAGES OF GMF ence, is
which and can
Q) Overcome worldwide food shortage be throughout the year

by producing high quality transgenic
crops and livestock
Reduce cost of food production

D D

Increase nutritional value of crops

QO Reduce problems of crops related to
pests

O Reduce usage of pesticides

A Increase in production reduces price

of food, thus increase food

availability Effect of frost on potatoes
THE DISADVANTAGES OF GMF 0 is an to
A Endangered natural species people who
A There is a slight possibility that the Q Itis to
foreign gene in GMF may be and
transferred to humans, for example, Q from plant,
antibiotic-resistance gene which to
A May have adverse effects on human condition is into
health and genetic material to
that can
EXAMPLES OF GMF n

Recombinant DNA technology

= A Bacillus thuringiensis is
into corn to
against

Effect of growth on salmon

0 isa
which is by
the Food and Drug Administration N You have already learnt the concept
(FDA) as for of homeostasis in regulating blood
in United States of glucose level
America and Canada N is
0 Itis by which

from



N In the older days, ,
from
or to

N Nowadays, can be
by

colj
for patients with /i

N Besides insulin, other
include

A plasmid is a
o Insulin gene circular DMA,
—— o found in bacteria
|- L1 which is used as

A spliced human DNA with a cloning wector
insulin gene Plasmid
Insulin gene is cut with The plasmid is cut with
restriction enzymes restriction enzymes
= I—
Insulin gene
A cut plasmid
o DMA ligase enzyme J
A recombinant plasmid . )
which is successfully Human insulin a
inserted with human gene is inserted
insulin gene into a plasmid AT
A recombinant
plasmid
The recombinant plasmid is
introduced into a bactenium
A transgenic bacterium
i Insulin
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» iS which
or method to
for

» Bjotechnology aims
and as well
as
for specific purposes
» Since biotechnology involves various
disciplines of science, therefore each
discipline that involves the use of
living organisms for a specific
purpose is given

» Although ten biotechnology
activities are identified, the
are , , and
biotechnology activities

TYPES OF BIOTECHNOLOGY ACTIVITIES
BASED ON COLOURS

Industrial processes that
involve microorganisms

Impraving i
agricultural E& Medicine and

products | human health
Biotechnology
of desert and Marine

dry regions biotechnology
BIOTECHNOLOGY

Bioinformatics Erwvironmental
and computer biotechnology
science

Law, ethics and

Biotemrorism ey \ o
and biological t\_/- philosophy
warfare Food and
nutrition
Figure 13.3

Types of biotechnology activities based on colours

< is used or
¢ In gene therapy, is
into to
** The diseases that can by
are ,
and

A cell with an
abnormal gene

Insertion of normal gene to
replace the abnormal gene
using a virus

The cell performs
normal functions
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Y, by

¥ DNA profiling is a technique used in
forensic to identify individuals,
based on their DINA

¥ This is due to the fact that an
individual’s DNA s unique, except

V' X-ray film is processed to show the
positions of DNA bands that form
the DNA profile

Puosducion of ingeck
loleal; plasily

e Farming cotton breed with high yield
and resistant to pests such as Bt
cotton in cotton farms has reduced

between identical twins

¥ A human DNA set js different from
animals

¥ An individual can be identitied based
on the DNA obtained from his/her
blood, semen (for male) or skin

» Identify criminal

the use of pesticides

e TheBtcropis injected with genes
from Bacij/lus thuringiensis (Bt), o
type of soil bacteria that secretes
toxins

Settle paternity and maternity
dispute
Identify genetic disease

e This effort has saved cost by

reducing the use of pesticides and
also increases cotton yield

e Besides cotton, other Bt crops are
corn and brinjal

» Determine suitability of organ donor
and recipient

v Blood, semen or skin sample is
obtained from an investigation scene
(e.9., a crime scene)

v\ DNA is extracted from the sample

v' Restriction enzymes cut the DNA into
different sizes of DNA fragments

v The DNA fragments of different
sizes are then separated by oel
electrophoresis

v DNA fragments of different sizes are
transterred from the gel to & nylon

membrane
v\ Radioactive probes are added to the

nylon membrane
v\ Xeray film is then placed on top of
the nylon membrane

Bt cotton

Normal corn
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THE EFFECT OF BT CROPS ON PEST

- from
Bacillus thuringiensis is into
the plant’s genome

- on the plant which

—> The toxins

of the and

a is which

to

d Itis
in the ocean

O Most molecules in and

can be

U For example, A/canivorax

borkumens;s, that

for its
is widely used to

.

1

N
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® The field of biotechnology has

developed rapidly in Malaysia and has

in both

developing and developed countries

® Biotechnology is often associated

with , ,
and other fields

®

Rapid development in biology and
technology

with the current and

in

producing many types of products
that
Besides contributing to increase the
yields in food, agriculture and
medicine, biotechnology also
improves a country’s economy
specifically in the industrial sector

THE CONTRIBUTIONS OF BIOTECHNOLOGY
TO LIFE

Agriculture

0

0

Produce and
as the tissue culture method
and cloning technique have expedited
plant reproduction
Produce which give
more yield and mature faster
enables mass

reproduction and produces

Use of hormones expedite
and

Medicine

N

Can modify the of
an individual

Reduce of mental disease
Prevent such as
cancer and inherited diseases

Human with dwarf genetics can

Assist mothers with
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Forensic Environment
A Can identify criminal based on tissue = Microbes can expedite decay of
or body fluid such as blood, semen, waste products created by humans
skin or hair follicle = Mijcrobes can also dcorade faeces
completely

4 Reduce pollution to protect humans
and the environment

“WMemorylFlashback

Genetic Technology

¢ ®

Genetic engineering Biotechnology
Meaning Applications Meaning Applications Importance

Genetically Genetically Insulin Gene Pest tolerant

modified modified therapy plants

organism  food (GMF)

(GMOs)

® P
DNA Cleaning of
profiling oil spills
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