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Aims of the genetics engineering course

To study the structure of DNA , and the process of gene expression.
To understand the process of DNA cloning.

To design the primer of the gene cloning using NCBI database.

To understand the types and function of restriction enzymes.

To understand the types of vectors using in DNA cloning.

To create a recombinant DNA containing the gene of interest.

To study the steps of PCR technique and gel electrophoresis.

To study the human genome and the types of gene therapy.

To study the genetically modified organisms.

To study the regulation of genetic modification.



Time table for weekly planning for genetic engineering

Syllabus view

Structure of DNA and gene expression
DNA cloning
Primer design

Lectures

Restriction enzymes (types and functions)
Types of vectors using in DNA cloning
Creating of a recombinant DNA
PCR technique and gel electrophoresis

human genome and the types of gene therapy
Written Exam
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The genetically modified organisms
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the regulation of genetic modification



Assessment

* Lecture
* Monthly exam (20%)
 Attendance, participation, and homework (10%)
* Final exam (40%)
* 70% of total grade

* Laboratory
* 30% of total grade



Introduction to Genetics Engineering
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* A gene is a stretch of DNA that codes for a type of protein
that has a function in the organism.

e Itis a unit of heredity in a living organism. All living
things depend on genes

* Genes hold the information to build and maintain an
organism's cells and pass genetic traits to offspring.

(Genes contain:

EXONS: a set of coding regions.

INTRONS: Non-coding regions removed sequence and are
therefore labeled split genes (splicing).

Genome: The genetic complement of an organism, including
all of its GENES, as represented in its DNA
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http://en.wikipedia.org/wiki/DNA
http://en.wikipedia.org/wiki/Protein
http://en.wikipedia.org/wiki/Cell_(biology)
http://en.wikipedia.org/wiki/Trait_(biology)
http://upload.wikimedia.org/wikipedia/commons/0/07/Gene.png
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http://en.wikipedia.org/wiki/Gene
http://en.wikipedia.org/wiki/Gene_product
http://en.wikipedia.org/wiki/Gene_product
http://en.wikipedia.org/wiki/Protein
http://en.wikipedia.org/wiki/Eukaryotes
http://en.wikipedia.org/wiki/Prokaryotes
http://en.wikipedia.org/wiki/Virus
http://en.wikipedia.org/wiki/Macromolecule

Steps of gene expression

(1) Transcription (mRNA synthesis),

(2) Post-transcriptional process (RNA splicing),

(3) Translation (protein synthesis)

(4) Post-translational modification of a protein.
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The genetic code is universal...

» All living organismes...
* Use the same DNA
* Use the same code
* Read their genes in the same way
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What is the difference between a mutation and a
recombinant DNA?

Wild-type hemoglobin DNA Mutant hemoglobin DNA

A mutation: is a change in the nucleotide d K v ¥ LI 4
sequence of a short region of a genome. H U U u I/\J L\j U U U U U U u H L\] U |_| H
* Many mutations are point mutations that replace

one nucleotide with another; others
involve insertion or deletion of one or a few mRNA
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Mutations result either from errors in DNA B
replication or viruses or from the damaging
effects of mutagens, such as chemicals and
radiation, which react with DNA and change the
structures of individual nucleotides. Normal hemoglobin Sickle-cell hemoglobin
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https://www.ncbi.nlm.nih.gov/books/n/genomes/A9089/def-item/A9787/
https://www.ncbi.nlm.nih.gov/books/n/genomes/A9089/def-item/A9787/
https://www.ncbi.nlm.nih.gov/books/n/genomes/A9089/def-item/A9787/
https://www.ncbi.nlm.nih.gov/books/n/genomes/A9089/def-item/A9355/
https://www.ncbi.nlm.nih.gov/books/n/genomes/A9089/def-item/A9355/
https://www.ncbi.nlm.nih.gov/books/n/genomes/A9089/def-item/A9355/
https://www.ncbi.nlm.nih.gov/books/n/genomes/A9089/def-item/A9685/

d Recombination: The exchange of corresponding DNA
segments between adjacent chromosomes during the
special type of cell division that results in the production
of new genetic make up..

d In genetic engineering:

oRecombination is the process of breaking and
recombining segments of DNA from different
organisms to create a recombinant DNA.

oThis recombination mechanism generates genetic
variation at the gene level.

olt represents species-specific variances in DNA
sequences.

% Genetic engineering is also known as genetic
modification, is the process of changing the DNA in
an organism’s genome.
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http://en.wikipedia.org/wiki/Genetic_engineering
http://en.wikipedia.org/wiki/Genetic_engineering
http://en.wikipedia.org/wiki/Genetic_engineering
http://en.wikipedia.org/wiki/Recombinant_DNA
http://en.wikipedia.org/wiki/Recombinant_DNA
http://en.wikipedia.org/wiki/Recombinant_DNA

https://www.youtube.com/watch?v=DIM38NIkWEo






