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2. The objective and task

The objective. The programme provides thorough training and hands-on
experience in enhanced practical skills required for employment as a biochemical
scientist. It covers material related to biochemical research including theory, practice,
calculations, experimental approaches, safety, troubleshooting, literature searches,

writing, etc.

The task is to expand knowledge of Biochemistry beyond the basic course and
to prepare Graduates for research-oriented careers in government, academia and

private industry.

This course is closely related to the following science fields or courses: Organic
Chemistry, General Biochemistry, Physical Chemistry, Biophysics, Physiology, etc.
The subject areas for the course are weak acids and bases, spectrophotometry,

organelles, enzymes, lipids, proteins, etc.

The objectives for the course are for PhD students to:

1. Develop the ability to design logical experiments given specific experimental
objectives, perform these experiments successfully and independently, properly
interpret the data, and clearly present the data in writing.

2. Work safely in biochemistry laboratories (legal awareness).

3. Learn modern biochemical laboratory methodology and techniques, preparing to
work, using modern techniques and tools.

4. Further develop:

a. quantitative laboratory skills.
b. the ability to keep a clear and complete lab notebook as preparation for a
career in scientific research.
c. the ability to complete analyse of laboratory data.
d. skill in writing scientific laboratory reports.
5. Understand the concepts on which the laboratory experiments are based and related

concepts (largely covered in lecture and homework problems).



6. Improve an ability to communicate scientific research by writing and reviewing

scientific research papers.

3. Organization of Course

_ hours
Topic total practic independent
work
1 2 3 4
1. | Lab introduction; check in; safety 2 2 -
tour
2. | Ultracentrifugation: 4 2 2
Definition of Svedberg Coefficient
3. | Practice with spectrophotometers, 4 2 2
including recorder set-up and
operation
4. | Purity of light, wavelength 4 2 2

accuracy, absorbance accuracy,
absorbance linearity, recorder use

5. | Buffer preparation; pH 4 2 2
measurements - effects of salt &
dilution on pH of a buffer

6. | Standard curve data collection 4 2 2
7. | lon-exchange column 6 4 2
chromatography
8. | Sephadex column chromatography 6 4 2
9. | HPLC Chromatographic 4 - 4
Techniques Separate Amino Acids,
Peptides, and Proteins
10. | Affinity Chromatography 4 - 4
11. | SDS-PAGE/Protein Assays 8 4 4
Liver mitochondria preparation 8 2 6
- protein assay of liver
mitochondria fractions
12. Enzyme assays of liver fractions 8 2 6
13. Immunoassays 8 4 4
14. Low- and high density lipoprotein 8 2 6
methods
15. Chemical and enzyme Kinetics. 8 4 4
Km and Vmax and inhibition
evaluation

Total 90 38 52




Formal Written Report

As part of this laboratory class, you will learn to communicate your scientific
results through writing a research article, as is commonly done in laboratory research.
The format should adhere to the standards of a chosen scientific journal and be
comprised of 2000 to 3000 words. Required sections are the Title, Abstract,
Introduction, Materials and Methods, Results, Discussion, Acknowledgements, and
References. We will be working on drafts of this article throughout the semester, and
you will have additional in-class time to work on your reports. Your work will be
reviewed by teacher and your peers; you will also be reviewing the work of your
peers. To help you learn more about the scientific writing of a research article, we
will have lectures and examine published research papers to determine the
components and style of scientific writing; these papers are a useful resource for
writing your lab report.

Four drafts of this report will be due throughout the semester. Dr. Ayres will
critically review and grade the second and fourth drafts, while your peers will review
the first and third drafts. If any of your three drafts for peer review are submitted after
the deadline, there will be a one point penalty off your final grade for each late

submission.
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