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OFFICIAL UNDERGRADUATE COURSE OUTLINE INFORMATION 

 
Students are advised to keep course outlines in personal files for future use. 

Shaded headings are subject to change at the discretion of the department – see course syllabus available from instructor  
 

BIO 403    BIOLOGY DEPARTMENT 4 
COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 

MOLECULAR TECHNIQUES I 
COURSE DESCRIPTIVE TITLE 

CALENDAR DESCRIPTION:  
This is an intensive practical laboratory course that provides students with an applied introduction to the methodology used in recombinant DNA 
technology. The course encompasses an integrated series of molecular biology laboratory exercises that involve the cloning and analysis of the 
bioluminescence genes from a marine bacterium.  The course focuses on the basic techniques of modern molecular biology including: DNA 
isolation and restriction analysis, agarose gel electrophoresis, ligations, transformation of recombinant DNA, preparation and screening of a 
genomic library, and Southern blotting and hybridization.  The course is appropriate as a molecular biology component of microbial genetics, 
genetics, biochemistry, or advanced microbiology programs of study.   
 
After completing the course students will be comfortable in a laboratory setting and will be prepared for careers in research or the 
biotechnology/pharmaceuticals industry.   
 

 

PREREQUISITES: BIO 202, BIO 220, BIO 203 AND one of BIO 312, 320, 325 or 401. 
COREQUISITES: None 
PRE or COREQUISITES: None 

SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces:             
(b) Cross-listed with:              
(c) Cannot take:       for further credit.  

TOTAL HOURS PER TERM: 90  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures: 25 Hrs  Hours per day:     
Seminar:       Hrs    
Laboratory: 65 Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 24  
Student directed learning:       Hrs  Expected frequency of course offerings: Annual  
Other (specify):             Hrs  (every semester, annually, every other year, etc.) 

WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 
 

COURSE IMPLEMENTATION DATE: May 2005 
COURSE REVISED IMPLEMENTATION DATE: September 2009 
COURSE TO BE REVIEWED: January 2013 
(four years after UPAC approval) (month, year) 

Course designer(s): Stephen Thomas  
Department Head: Barbara Moon   Date approved: October 17, 2008  
Supporting area consultation (UPACA1)   Date of meeting: October 22, 2008  
Curriculum Committee chair: Barbara Moon   Date approved: October 31, 2008  
Dean/Associate VP: Dan Ryan   Date approved: December 23, 2008  
Undergraduate Program Advisory Committee (UPAC) approval   Date of meeting: January 30, 2009  
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LEARNING OUTCOMES: 

Upon successful completion of this course, students will: 
 
be able to organize the exercises as part of a single project.  Students will complete a cloning project.  Students will perform DNA cloning 
techniques that are in common use in research molecular biology laboratories today.   
 
Successful students will: 
1.  Work independently within a laboratory setting. 
2.  Prepare chemicals and media used in their projects. 
3.  Record and interpret scientific data to support their ongoing projects and aid in troubleshooting. 
4.  Describe the biochemistry and biophysics of a symbiotic relationship. 
5.  Isolate and clone DNA from a marine bacterium which encodes proteins responsible for bioluminescence.   
6.  Manipulate DNA using recombinant DNA technology, including restriction analysis, agarose gel electrophoresis, ligations, transformation, 
     preparation and screening a genomic library, and Southern blotting and hybridizations. 
7.  Use bioinformatics to screen genomic and protein data bases to understand the structure/function of the genes and gene products from the 
     bioluminescence operon from a marine bacterium.   
8.  Demonstrate familiarity with the use of laboratory equipment. 
 
 
METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

Laboratory exercises, lectures, maintaining a laboratory manual and completing problem sets 
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify):       
 

 PLAR cannot be awarded for this course for the following reason(s):       
 
TEXTBOOKS, REFERENCES, MATERIALS: 
[Textbook selection varies by instructor. An example of texts for this course might be:] 

Text: 
Unravelling DNA - Molecular Biology For The Laboratory, Winfrey et al.  1997 
Laboratory Resources: 
The following books will be available in the laboratory: 
Molecular Cloning (3rd)  Sambrook and Russell  2001 
Molecular Biology of the Gene (5th) Watson et al. 2004 
Lab Handouts 
 
SUPPLIES / MATERIALS: 
Students are required to supply a lab coat and a bound laboratory note book 
 
STUDENT EVALUATION: 
[An example of student evaluation for this course might be:] 

Laboratory reports & assignments: 10% 
Maintenance of lab journal:             15% 
Midterm                                            20% 
Pre-lab quizzes:                               20% 
Final exam:                                       35% 
 
COURSE CONTENT: 

[Course content varies by instructor. An example of course content might be:] 

1.  Laboratory techniques: 
     - Introduction to the laboratory, basic equipment, and bacteriological techniques 
     - Preparation of media and reagents used in molecular biology 
     - Proper use of micropipettes 
 
2.  DNA Isolation and analysis: 
     - Isolation of chromosomal DNA from Vibrio fisheri 
     - Large scale purification of plasmid DNA 
     - Spectrophotometric analysis of DNA 
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3.   Cloning of the lux operon: 
     - Restriction digestion of genomic and plasmid DNA 
     - Ligation of restriction fragments of genomic DNA to a plasmid vector 
     - Preparation of competent E. coli 
     - Transformation of competent E. coli with recombinant plasmids 
     - Screening of the genomic library for light producing clones 
 
4.  Restriction mapping and Southern blotting: 
     - Small scale plasmid isolations (mini-preps) from bioluminescent clones 
     - Southern blotting and hybridization to detect the luxA gene 
 
5.  Subcloning the luxA gene: 
     - Restriction mapping of lux plasmids and cloning vector for subcloning luxA 
     - GEl purification of DNA restriction fragments containing luxA 
     - Subcloning luxA into a plasmid vector 
     - Transformation of competent E. coli with subcloned DNA 
     - Colony hybridization to screen for luxA subclones 
     - Small scale plasmid isolations (mini-preps) from luxA subclones 
 
6.  Use of bioinformatics in analysis of DNA sequence 
     - Computer analysis of the lux operon DNA sequence 
     - Computer analysis of the lux protein sequences 
 
 
 
 


