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What is Science ？

• Science is a systematic endeavor that builds and
organizes knowledge in the form
of testable explanations and predictions about the universe.

• Science is the pursuit and application of knowledge and
understanding of the natural and social world following a systematic
methodology based on evidence.
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• Awareness, understanding, or information that has been obtained
by experience or study, and that is either in a person's mind or 
possessed by people generally

What is Knowledge？
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What is Technology？

• The application of scientific knowledge for practical purposes, 
especially in industry.
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Biotechnology is technology that utilizes biological systems,
living organisms or parts of this to develop or create different
products. Brewing and baking bread are examples of processes
that fall within the concept of biotechnology (use of yeast (=
living organism) to produce the desired product).

What is Biotechnology？
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Many Scientific disciplines contribute to molecular
biotechnology
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Schematic representaion of aa Eukaryotic structural gene
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Eukaryotic gene structure
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Prokaryotic gene structure
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Formation of an RNA polymerase II transcription initiation complex
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Transcription and translation in eukaryoutes
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Secretion in gram positive bacteria

STUDENTS-HUB.com

https://students-hub.com


Secretion in gram negative bacteria 1

STUDENTS-HUB.com

https://students-hub.com


Secretion in gram negative bacteria 1
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Secretion pathway in eukaryoutes
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Recombinant DNA technology

Recombinant DNA technology, which is also called gene cloning or molecular cloning, is a
general term that encompasses a number ofexperimental protocols leading to the transfer of
genetic information (DNA) from one organism to another.
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Scientists have taken advantage of plasmids to use them as tools to clone,
transfer, and manipulate genes. Plasmids that are used experimentally for
these purposes are called vectors. Researchers can insert DNA fragments
or genes into a plasmid vector, creating a so-called recombinant plasmid.

Recombinant DNA technology
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Restriction Endonucleases
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Screening bacterial colonies for mutant strains by replica plating

• FIGURE 3.12. (A)

• Replica-plating (colony transfer) device; (B) replica-plating technique. Cells from

• each separated colony on a master plate (1) adhere to the velveteen of the replicaplating

• device after it is gently pressed against the agar surface (2). The adhering

• cells are transferred (3), in succession, to a petri plate with complete medium (4)

• and to one with selective medium (5). The pattern of the colonies is consistent

• among the replicated plates because the orientation markers (red squares) are

• aligned for each transfer. In this example, minimal medium is the selective medium

• used to identify colonies that require a nutritional supplement for growth, i.e., auxotrophic

• mutants. The missing colony (dashed circle) on the minimal medium (5)
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Blue white screening
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Blue white screening
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Blue white screening
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Creating and Screening a Library

Making a Genomic Library
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3.2 x 109 bp
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Screening bacterial colonies for mutant strains by replica plating

• In this example, minimal medium is the selective medium used to

identify colonies that require a nutritional supplement for growth, i.e., auxotrophic

mutants. The missing colony (dashed circle) on the minimal medium

(5) denotes an auxotrophic mutation.
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Effect of increasing the time of restriction endonuclease digestion
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Vector backbone exchange
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Screening a library with a labeled DNA probe (colony hybridization)
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Gene cloning by functional complementation.
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The
cosmid contains an E. coli origin of replication
(ori) that allows the cosmid to be

A cosmid cloning system. 
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Genetic Transformation of Prokaryotes

• Heat Shock
• by treating mid-log-phase cells with ice-cold calcium chloride (CaCl2) and 

then exposing them for 2 minutes to a high temperature (42ÅãC). This
treatment creates transient openings in the cell wall that enable DNA 
molecules to enter the cytoplasm. 

• transformation frequency of about 1 transformed cell per 1,000 cells (i.e., 
10−3). The transformation efficiency is approximately 107 to 108 transformed
colonies per microgram of intact plasmidDNA.
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Electroporation

• By subjecting bacteria to a highvoltage

• For E. coli, the cells (~50 microliters) and DNA a single pulse
of 25 microfarads, 2.5 kilovolts, and 200 ohms is
administered for about 4.6 milliseconds.

• Transformation efficiencies of 109 transformants per
microgram of DNA for small plasmids (~3 kb) and 106 for
large plasmids (~136 kb).

• Similar conditions are used to introduce BAC vector DNA

• Plasmids containing inserts that are longer than 100 kb. Very
little is known about the mechanism
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• Streptavidin /ˌstrɛpˈtævɪdɪn/ is a 66.0 (tetramer) kDa protein purified
from the bacterium Streptomyces avidinii. Streptavidin homo-
tetramers have an extraordinarily high affinity for biotin (also known
as vitamin B7 or vitamin H). With a dissociation constant (Kd) on the 
order of ≈10−14 mol/L,[1] the binding of biotin to streptavidin is one of
the strongest non-covalent interactions known in nature. Streptavidin
is used extensively in molecular biology and bionanotechnology due
to the streptavidin-biotin complex's resistance to organic solvents, 
denaturants (e.g. guanidinium chloride), detergents (e.g. SDS, Triton 
X-100), proteolytic enzymes, and extremes of temperature and pH.
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Streptavidin Bitoin

STUDENTS-HUB.com

https://students-hub.com


• Broadly speaking, there are three types of protein microarrays: 
analytical (capture), reverse phase, and functional.
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