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CATALOGUE DESCRIPTION:   

A study of advanced problems and concepts on topics such as the nature and function of
genetic material, regulation of gene expression in bacteria and higher organisms, and coverage
of advanced topics in recombinant DNA technology.

COURSE PREREQUISITES:    Biology 201, 202, 220
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COURSES FOR WHICH THIS IS A RELATED COURSES
PREREQUISITE:

None Biology 401: Molecular Biology of the
 Cell I
Biology 402: Molecular Biology of the
Cell II

TEXTBOOKS, REFERENCES, MATERIALS   (List reading resources elsewhere)

TEXTS: Molecular Biology of the Gene, J.D. Watson, N.H. Hopkins, J.W. Roberts, J.A.
Steitz and A.M. Weiner: 1987

Supplemented with current research papers

OBJECTIVES:

This course will provide the student with an advanced understanding of molecular
biology as well as expose the student to many of the common techniques employed in
a modern recombinant DNA laboratory.

METHODS:

Lecture, Demonstration, Small group practice, Discussion, Audiovisual presentation,
Use of models and charts.

STUDENT EVALUATION PROCEDURE:

Midterms 2 × 15% 30%
Lecture final 40%
Lab Reports 15%
Lab Final or Lab Project 15%
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COURSE CONTENT

MOLECULAR GENETICS

The course consists of 30 two hour lecture periods. A weekly three hour lab
period will supplement lecture material. The course is designed to give the
student a foundation in molecular biology as well as introduce the student to
recent developments in recombinant DNA technologies.

Part I DNA: Structure and Function

• structure of DNA
• organization of DNA into chromosome
• eukaryotic genomes
• replication
• recombination at the molecular level
• DNA repair mechanisms
• gene structure and organization

Part II DNA: Structure and Function

• RNA structure
• transcription
• control of transcription
• RNA processing

Part III Protein: Structure and Function

• protein structure
• translation
• enzymes
• protein modification
• protein synthesis and function in bacteria

Part IV Recombinant DNA Technology

• modern cloning methods
• creating libraries
• vectors
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LABORATORY EXPERIMENTS

• Restriction enzyme digestion and Gel electrophoresis

• Restriction map analysis

• Purification of DNA: genomic, plasmid and phage

• Southern analysis

• Northern analysis

• Creating a library

• Titering of a lambda phage library

• Screening of a cDNA library

• Subcloning

• Transformation

• Computer analysis of DNA and protein sequence data

• Introduction to polymerase chain reaction (PCR) techniques

• PCR of genomic DNA and mRNA
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SUPPORTING LABORATORY EQUIPMENT AVAILABLE

• DC Power pacs

• Horizontal submarine gel apparatus

• Pipetmans

• Microfuge

• Centrifuges

8 clinical

2 high speed

• Spectrophotometers

• Water baths

• Incubators

• Transilluminator

• -70EEC freezer

• Miscellaneous lab equipment sufficient for 24 students

balances

digital pH meters

hot plates / stirrer

vortexer

SUPPORTING LABORATORY EQUIPMENT REQUIRED

• PCR machine

• Camera equipment

• 486 computer with DNA analysis software
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LIBRARY RESOURCES:

Molecular Biology of the Gene Watson et al  4th Ed.

Principles of Gene Manipulation Old and Primrose

Introduction to Molecular Neurobiology Zack Hall

Molecular Cell Biology Darnell, Lodish and Baltimore

Immunology Roitt, Brotsoff and Male

Annual Reviews of Biochemistry

Annual Reviews of Genetics

Annual Reviews of Cell Biology

Science

Nature

PNAS

Journal of Biological Chemistry

Journal of Cellular Biochemistry

Molecular and General Genetics

Trends in Biotechnology

Trends in Genetics

Trends in Endocrinology and Metabolism


