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Syllabus:

The course consists of six, 6-hour laboratories, plus six, hour long meetings.

Laboratory 1: Enzyme Kinetics

Butyryl cholinesterase is used as a model to learn about basic enzyme kinetics.

1) Measurement of the reaction rate at different substrate concentrations and estimation of kinetic
parameters from a graph of [V] vs. [S].

2) Extrapolation of kinetic parameters from the reciprocal Lineweaver Burke plot.

3) Study of enzyme inhibition using the leading Alzheimer's medications and measurement of the
inhibition coefficient Ki.

Laboratories 2 and 3: Separation and characterization of proteins

1) Separation of proteins in a mixture using anion exchange chromatography.

2) Learning different methods for protein determination; use of Bradford to determine protein
concentration.

3) Characterization of proteins by their enzymatic activity.

4) Molecular mass determination using denaturing polyacrylamide gel electrophoresis.

5) Learning the concepts of enzyme units, specific activity, level of purification and yield.

Laboratory 4: Induction of human y -glutamyl transpeptidase in mouse cells

1) Use of Zinc as an inducer of gene expression.

2) Determination of the enzyme specific activity as a function of inducer concentration.
3) Localization of the enzyme within the cellular fractions.

Laboratory 5: Transcription

RNA synthesis from a DNA template and characterization of the transcription products.

1) In vitro transcription of two DNA sequences from the same template, each controlled by a unique
promoter.

2) Separation of transcription products using agarose-gel electrophoresis.

3) Identification and characterization of the DNA template and its RNA transcription products in the gel
using infra-red probes.

Laboratory 6: Biosynthesis of Lipids

Use of radioactive 1*C as a tracer for following the metabolic pathway of lipid biosynthesis.

1) Creation of fatty acids by soluble enzymes in rat/chick liver.

2) Incorporation of fatty acids into glycerides and phospholipids by membrane-bound enzymes from rat
liver.

3) Separation of lipid biosynthesis pathway products by Thin Layer Chromatography.

4) Use of a beta-radiation scintillation counter and phosphorimager to identify and quantify the labelled
products.

5) Radiation safety guidelines.

The course takes place during the second half of the second semester.



At the beginning of each week, a short lecture/question and answer session will be given as an
introduction to that week's laboratory. Attendance is mandatory.

The course consists of only six laboratories. Preparation for the laboratories is complicated and
expensive. Therefore, the two-week "drop out" rule does not apply for this course. Absence, except for
illness or reserve duty, will be factored into the final grade. The actual dates of the laboratories will be
announced at the beginning of the year.

**Note: The course content is liable to change. Changes, if they occur, will be announced on the course
site at the latest a week before the beginning of the course.

Goal of the course:

Learning the basic concepts, methods and quantitative techniques used in biology laboratories.
Prerequisites: The course "Biochemistry-enzymology and metabolism" or an equivalent course.
Attendance: required, for both the lecture and the lab.

Grading:

Lab reports: 50% (For the last laboratory, there will be a summarizing quiz instead of a lab report).
Teacher evaluation: 30%

Weekly quizzes: 20% (Six short quizzes, one at the beginning of each lab session).



