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BIOTECHNOLOGY: MEANING & SCOPE

© Biofechnology uses living organisms, cells or their e Main application areas: agriculture, medicine,
componen’cs to make useful produc’cs and processes. industry and environmental momageme,n{'.

e Traditional examples: curd, bread and fermented bevemje.s. e Useful products must be safe, effective

e Modern bio’cechnology manipulates DNA and grows and reproducible.
engineered cells under controlled conditions.

[ MODERN BIOTECHNOLOGY |

TRADITIONAL BIOTECHNOLOGY Manipulates DNA and grows engineered cells
under controlled conditions.
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Uses natural microorsanisms and simple
processes like fermentation.
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Made by fermentation using beneficial
microorganiSrns.
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Bioremediation,
= ~ bioplastics waste treatment
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AGRICULTURE MEDICINE IND
Improved crops, Vaccines, antibiotics, Enzymes, biofuels,
biopesticides, biofertilizers  biopharmaceuticals

— | components to make useful products and processes. .
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CORE TECHNIQUES OF MODERN BIOTECHNOLOGY

1. GENETIC ENGINEERING

 DNA is cut, joined and introduced
into a host to change its genetic
material.

* A chosen gene can be cloned or
expressed as a useful product.
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GENETIC ENGINEERING
makes the desired organism
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2. BIOPROCESS ENGINEERING

e Only the desired microbe or cell is grown
under sterile conditions.

e Temperature, pH, oxygen and nutrients
are controlled at large scale.

e The product is recovered and purified.
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WHY RECOMBINANT DNA TECHNOLOGY?

SEXVAL REPRODUCTION TRADITIONAL HYBRIDISATION
* Recombines whole genomes. Tt can transfer desired and unwanted genes together.
* Usually +Y:,°|rks only between o A precise gene cannot easily be moved between
companibie. OVgamsSms. OFFSPRING unrelated species.
AT SRobsoMeEs e PARENT 1 PARENT 2 OFFSPRING
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RECOMBINANT DNA SOLVUTION

@ Select the @ Join it o a @ Introduce the @ Clone the gene
desired gene. self-replicating recombinant vector or express its
vector. into a host cell. product.
DONOR DNA =

L, EDEO

HOST CELL CLONE (MANY CELLS) EXPRESSED
(BACTERIUM) PRODUCT

g RECOMBINANT DNA TECHNOLOGY wmoves a selected DNA fragment

precisely and allows it to be cloned or expressed.
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ORIGIN OF REPLICATION & CLONING LOGIC

ORIGIN OF REPLICATION (ori)

e ori is the DNA site where
replication begins.
e A vector must have an ori

recognised by the host cell.
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HOW CLONING WORKS
@ Desired gene is joined

to the vector.

deswed gene @ Q/

@ Recombinant plasmid enters

a host bacterium.

recombinant

plasmid

recombinant

' plasmid
Q 5 —~— host cell

@ The host copies the plasmud

(bacterium)

while it divides.
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@ Many daugh’rer cells contain

many copies of the gene.
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COPY NUMBER

o Copy number = number of
vector molecules per host cell.

e Some plasmids stay at a few
copies; others reach many copies.

* A high-copy vector can give
many copies of the inserted gene.

LOW COPY NUMBER

HIGH COPY NUMBER

2 Plasmids

many plasmids

DNA linked to a vector is copied only when the vector can replicate in the host.
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