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Course Description

This module introduces students to molecular biology techniques and demonstrates the influence of recombinant DNA technology in modern Biotechnology. The module will include lectures on the key principles and techniques in molecular biology that are required for this process, including the concept of molecular cloning, cloning vectors (plasmids, bacteriophage lambda and others) and their hosts, expression vectors and their construction, synthetic DNA (synthesis of primers), amplifying DNA (The polymerase chain Reaction, PCR), C0T curves, transfection, reverse transcription and DNA sequencing, hybridization and labeling of nucleic acids. Construction principles and uses of gene/chromosome libraries (human, animal and plant gene libraries) as well as restriction fragment length polymorphism (RFLP) analysis will be covered under this module. Bacterial expression systems are the most commonly used in biotechnology therefore a component of the course will focus on cloning and expression of mammalian and plant genes in bacteria, and will also cover the use of in vitro and site-directed mutagenesis to change the sequences and properties of the recombinant proteins being expressed. The module ends with applications of genetic engineering in biotechnology and demonstrates the influence of Recombinant DNA technology in the production of mammalian products (such as human growth hormones and insulin) and vaccines, gene therapy, transgenic plants and animals, food processing as well as environmental bioremediation. 

The course is divided into two major topics shown below:

· Genetic engineering (Recombinant DNA technology): Principles and techniques

· Practical Applications of genetic engineering (Recombinant DNA technology)

Course Objectives
The objectives of this course are to develop an awareness of:

Advanced Molecular Biology

· Advances in Molecular Biology – concepts and techniques

· The influence of recombinant DNA technology on modern biotechnology

· The fact that basic principles of gene expression underpin many, but not all, of the recombinant DNA techniques used in the biotechnology industry

· Biotechnology encompassing the exploitation of natural as well as engineered microorganisms and that designing an industrial scale-process requires special additional consideration.
Teaching and Assessment Pattern

Duration of Course

The content of this course will be covered in 7.5 weeks of a one 15-week University academic semester with six hours lectures per week and four hours of practical/group discussion sessions to review the homework assignments and/or tests given.  A total of 45 lectures and 30 practicals/tutorial hours will cover the content of this course. 

Mode of Instruction

· The instruction will be both lecture-oriented and interactive discussions during lecture sessions

· Students are encouraged to source information  from other facilities such as the web/internet, text books and discussions with other biochemistry instructors and fellow students

· At least two major homework assignments and two tests will be given to students     

Assessment Pattern

The following instruments will be used to assess the student’s ability to understand and describe several advanced recombinant DNA techniques crucial to the design, expression and production of commercially important recombinant products.

Requirements

No. of Units

Contribution

Tests



(2)


30%

Final examination

(1)


70%


Total






100%

Reading List

Wolf SL (1995) cell and molecular Biology, Wadsworth publishing companies California U.S.A.

Lewin B (1997) Genes Oxford University Press Inc. New York.

Weaver R.F. (1996) Molecular Biology 2nd Ed. Mc Graw-Hill Scinece.

Brown T.A. (2001) Gene cloning and DNA anlaysis 4th Ed. Blackwell Publishers.

The recommended reading will include but not limited to the following text books.

· From Genes to Genomes (2002 First edition). Jeremy Dale and Malcolm Schantz. Wiley.

· Gene Cloning and DNA analysis (2001 4th edition). Brown, T.A. Blackwell Scientific Press.

· Principles of Gene Manipulation (2001 6th edition) Primrose, Twyman and Old. Blackwell Scientific Press.

· Brock. Biology of Microorganisms (2000 9th edition). Michael T. Madigan, John M. Martinko and ack Parker. Prentice Hall International, Inc.

· Industrial Microbiology: An Introduction. (2001 1st edition). Waites, Morgan, Rockey and Higton. Blackwell Scientific Press.

Course Outline 

Genetic engineering (Recombinant DNA technology): Principles and techniques

The concept of molecular cloning, cloning vectors (plasmids, bacteriophage lambda and others), Hosts for cloning vectors, finding the right clone, expression vectors and their construction, synthetic DNA (synthesis of primers), amplifying DNA (The polymerase chain Reaction, PCR), C0T curves, transfection, reverse transcription and DNA sequencing, hybridization and labeling of nucleic acids will be covered in this module. Construction principles and uses of gene/chromosome libraries (human, animal and plant gene libraries), restriction fragment length polymorphism (RFLP), cloning and expression of mammalian and plant genes in bacteria, and the use of in vitro and site-directed mutagenesis to change the sequences and properties of the recombinant proteins being expressed will also be covered. 

Practical applications of genetic engineering (Recombinant DNA technology)

Production of mammalian products (such as human growth hormones and insulin) and vaccines by genetically engineered microorganisms, genetic engineering in plant agriculture, genetic engineering in animal and human genetics, genetic engineering and microbial fermentations/food processing, environmental biotechnology (environmental bioremediation).
Suggested Teaching Program
1
Genetic engineering (Recombinant DNA technology): Principles and techniques




[4 Weeks, 40 hours]

Assignment 1

· Molecular cloning
· Cloning vectors (plasmids, bacteriophage lambda and others),
· Hosts for cloning vectors
· Finding the right clone
· Expression vectors and their construction
· Synthetic DNA (synthesis of primers)
· DNA amplifying (The polymerase chain Reaction, PCR)
· C0T curves, transfection, reverse transcription
· DNA sequencing, hybridization and labeling of nucleic acids,
· Construction principles and uses of gene/chromosome libraries (human, animal and plant gene libraries)
· Restriction fragment length polymorphism (RFLP)
· Cloning and expression of mammalian and plant genes in bacteria
· Use of in vitro and site-directed mutagenesis to change the sequences and properties of the recombinant proteins being expressed.
TEST 1

2
Practical applications of genetic engineering (Recombinant DNA technology)






[3.5 Weeks, 35 hours]

Assignment 2

· Production of mammalian products (such as human growth hormones and insulin) and vaccines by genetically engineered microorganism
· Genetic engineering in plant agriculture
· Genetic engineering in animal and human genetics
· Genetic engineering and microbial fermentations e.g food processing

· Genetic engineering and environmental remediation (environmental biotechnology)
TEST 2

Responsibility of the Student
The student is charged with the responsibility of regular attendance, do all assignments, homework, tests and source for literature outside lecture rooms.

Responsibility of the Course Lecturer
The instructor is responsible for regular and punctual teaching, accurate and prompt grading of assignments, homework, tests and examinations and availability to assist students after formal lectures.

