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Subject/Course/Term BIOC 220

one term

Credit Weight or CEU's 3 credits

Course Activities Schedule Type Hours per week

A - Lecture 2

L - Laboratory 5

Total Hours per Week : 7
Total Number of Weeks : 12

Course Title Official Course Title : Laboratory in Biochemistry
1

Course Title in Calendar
:

Laboratory in Biochemistry
1
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.
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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 
Introductory Lectures: 
(1) Introduction to Data Analysis and Statistics 
(2) Safety Protocols and WHMIS 
 
Experiment 1: Basic Essential Skills in a Biochemistry Laboratory (1 week) 
Accurate measurement and dispensing of liquids and solids using volumetric and 
gravimetric methods; accurate preparation of solutions, including buffers for biochemical 
research. Spectrophotometric determination of analyte concentrations. Data analysis will 
include calculations of the average, standard deviation and standard error of replicate 
measurements as well as graphical presentation of data including experimental 
error/uncertainty. 
 
Experiment 2:  Enzyme Kinetics and Data Presentation (1 week) 
Spectrophotometric determination and analysis of kinetics of the enzyme β-galactosidase, 
with particular emphasis on proper analysis and presentation of quantitative data. 
 
Experiment 3:  Subcellular Fractionation, Marker Enzymes and Western Blot (2 
weeks) 
Separation and characterization of subcellular fractions from liver cells by differential 
centrifugation and assays of marker enzyme activities in the different fractions to assess 
their purity.  
 
Experiment 4:  Lipid Purification  (1 week) 
Use of adsorption (thin-layer) chromatography to separate and structurally analyze the 
different lipids found in liver cell membranes.  
 
Experiment 5:  DNA Purification (2 weeks) 
Isolation of DNA from a biological source, characterization of its behavior in solution, 
and paper chromatography of nitrogenous bases derived from DNA hydrolysis.  
 
Experiment 6:  Protein Expression and Purification (3 weeks) 
Expression, affinity purification and SDS-PAGE detection of glutathionyl-S-transferase 
(GST) and GST-fusion proteins expressed in E. coli. Demonstration of the inhibitory 
effects of a GST-fused form of the protein 4E-BP1 on translation of a messenger RNA 



encoding the firefly luciferase protein, using the rabbit reticulocyte in vitro translation 
system and bioluminence detection.  
 


