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Subject/Course/Term BIOC 320

one term

Credit Weight or CEU's 3 credits

Course Activities Schedule Type Hours per week

A - Lecture 1

L - Laboratory 5

Total Hours per Week : 6
Total Number of Weeks : 12

Course Title Official Course Title : Laboratory in Biochemistry
2

Course Title in Calendar
:

Laboratory in Biochemistry
2

Rationale BIOC 220 and BIOC 320 are two one-semester
introductory-level laboratory courses, to be offered in
Winter U1 and Fall U2, respectively, that will replace BIOC
300, our current full-year introductory laboratory course in
biochemistry. BIOC 300 is offered in U2, while our first
lecture course in Biochemistry (ANAT/BIOC 212) is taught
in Winter U1. The failure to accompany lectures by any
practical, laboratory-based training in Biochemistry during
U1 has a number of negative pedagogic consequences for
students and instructors alike, as both groups have
repeatedly noted. The proposed new BIOC 220/BIOC 320
sequence will rectify this ‘disconnect,’ helping our students
(particularly but not only in U1) to understand better the
experimental bases for the material they are learning in
lectures. BIOC 220/ BIOC 320 together will offer much of
the same content as the current BIOC 300, but portions of
BIOC 220 will be adapted to strengthen students’ training
in fundamental biochemistry lab skills and data analysis.

Responsible Instructor José Teodoro
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Course Description Modern molecular-biological methods for isolation and
characterization of nucleic acids and for analysis of RNA
and protein expression, including: plasmid expression,
isolation, restriction and ligation; electrophoretic methods
and Western blotting; PCR and qPCR applications;
immunofluorescence microscopy and basic bioinformatics
approaches.

Teaching Dept. 0216 : Biochemistry

Administering
Faculty/Unit

SC : Faculty of Science

Prerequisites BIOC 220; CHEM 222 is recommended
Web Registration Blocked? : Y
Minimum Grade or Test Scores : Pass (C)
Prereq course or test taken at the same time? : N

Corequisites

Restrictions Not open to students who have taken BIOC 300D1/D2 or
BIOL 301. For students in Biochemistry programs, others
with permission of instructor.

Supplementary Calendar
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Additional Course
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Campus Downtown

Projected Enrollment 60

Requires Resources Not
Currently Available

N
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201609
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BIOC 320 ‘Laboratory in Biochemistry 2’ - Course Syllabus 
 
 
Basic Course Information 
BIOC 320 (Laboratory in Biochemistry 2) will be a 3-credit course that teaches current laboratory 
techniques in molecular and cell biology. The course consists of introductory orientation and 
laboratory-safety lectures, one 5-hour laboratory session per week (total of eleven weeks) and a one-
hour lecture before each new experiment (six in all – some experiments span multiple weeks).   
Prerequisites: BIOC 220; CHEM 222 is recommended.  
Restrictions: Not open to students who have taken BIOC 300D1/D2 or BIOL 301. For students in 
Biochemistry programs, others with permission of instructor.  
Course Coordinator: Dr. Jose Teodoro (Goodman Cancer Research Centre, 1160 Pine Ave., Room 
616; tel 514-398-3273; Email: jose.teodoro@mcgill.ca.  
Textbook: There will be no textbook associated with this course.  Students will be provided with a 
laboratory manual that describes the experimental procedures, data collection and analysis for each 
laboratory session. 
Grading 
50% of the course mark will be based on grading of laboratory reports and 50% based on a final 
examination. 
 
 
Course Description for Calendar 
Modern molecular-biological methods for isolation and characterization of nucleic acids and for 
analysis of RNA and protein expression, including: plasmid expression, isolation, restriction and 
ligation; electrophoretic methods and Western blotting; PCR and qPCR applications; 
immunofluorescence microscopy and basic bioinformatics approaches.  
 
 
Course Description and Objectives 
BIOC 320 is intended to follow BIOC 220 and will provide a special emphasis on basic methods in the 
purification and analysis of nucleic acids and modern techniques in molecular biology.  Topics that will 
be addressed experimentally include: manipulation and plasmid transformation of E. coli; isolation and 
analysis of plasmid DNA from E. coli; restriction digestion and molecular cloning; polymerase chain 
reaction (PCR), real time PCR and isolation and analysis of RNA; cDNA preparation using reverse 
transcriptase; PCR and Western-blotting analysis of gene expression (at the protein and RNA levels) in 
mammalian and bacterial cells; immunohistochemistry, fluorescence microscopy and basic tools in 
bioinformatics.  
 
Each laboratory session will consist of 25-30 students per day (based on current enrolment in BIOC 
300D) and will be supervised by two teaching assistants. A one-hour lecture will be presented before 
each new experiment. Weekly laboratory sessions will be five hours in length. Following completion of 
each experiment (some of which will comprise more than one laboratory session), students will prepare 
and submit reports comprising these sections:  1) an Introduction, outlining the rationale behind the 
experiments and their goal; 2) a Results section, providing a narrative description of the experimental 
procedure and the results obtained (supported by suitable figures/graphs and quantitative data analysis); 
and 3) a Discussion describing how the results compare to those predicted and how they fits within the 
current state of knowledge in the field. As noted above, beyond describing experimental protocols, the 
laboratory manual will guide students in collecting and analyzing their findings.  
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Laboratory safety 
All students will be given a mandatory WHMIS course offered by the Environmental Health and Safety 
Office, as well as a lecture about laboratory safety (including handling of biohazardous materials), 
before the first laboratory session. Teaching assistants will ensure compliance with all applicable safety 
regulations at all times. Students will be required to purchase lab coats and safety glasses and to wear 
them at all times in the laboratory.  
 
 
Detailed List of Experiments 
Experiment 1: The lac Operon: Experimental Induction of β-Galactosidase (1 week) 
Monitoring bacterial growth in liquid culture by several techniques; assay of the induction of β-
galactosidase activity.  
 
Experiment 2: Plasmid cloning: Transformation, Isolation, and Restriction Digestion (3 weeks) 
Preparation of competent bacterial cells and transformation with plasmids; plasmid isolation from 
bacterial cultures; plasmid analysis by agarose gel electrophoresis and restriction mapping; creation of 
recombinant plasmids by DNA ligation and propagation in bacteria.  
 
Experiment 3: The Polymerase Chain Reaction (PCR) (2 weeks) 
Application of PCR to four different applications: genotyping unknown samples, amplification of 
specific fragments of a gene, site-directed mutagenesis and quantitative PCR. 
 
Experiment 4: Isolation of RNA and Analysis of Gene Expression by qPCR and Western Blot (3 
weeks) 
Use of qPCR to monitor siRNA-mediated knockdown of gene expression in a eukaryotic system. The 
experimental sequence will include isolation of RNA, reverse transcription of the mRNA into cDNA 
and quantitation of a specific mRNA and its corresponding protein, using qPCR and Western blotting, 
respectively, to examine siRNA-mediated knockdown of gene expression.  
 
Experiment 5: Immunofluorescence detection of adenovirus-infected cells and determination of viral 
titre (1 week) 
Immunofluorescence staining and microscopic visualization/localization of an adenovirus-encoding 
protein in infected cells; determination of the titre of an adenoviral stock. (Safety note: students handle 
adenovirus-infected cells only after the cells are fixed [with methanol, by the Lab Technician]; they do 
not work with samples containing live virus.)  
 
Experiment 6: Bioinformatics (1 week) 
Basics of bioinformatics; use of common databases to research a protein of interest and to gain insight 
into its function. 
 
 
 
 


