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Faculty of Medicine 

International Master Program 

Molecular and Developmental Stem Cell Biology 

 

Title of module IV Molecular Genetic Methods 

Modulecoordinator PD Dr. Holm Zähres 

 

Credit points 5 
Semester(s) in which 
the module is taught 

2 

Contact hours 3 Workload 150 hours 

 

Lecturer(s) 
PD Dr. Holm Zaehres 

Type of teaching 

Lecture: 2 hours per week; 
exercises: 1 hour per week. 
Lectures and exercises will be assisted by power point presentations and e-learning 
facilities (Blackboard). Development of understanding is supported in team exercises. 
Interactive presentation in front of an audience, note-taking during lectures, 
unsolicited post-preparation of module contents and of relevant literature. 

Relation to 
curriculum 

Compulsory; 
For master students of Biochemistry of RUB also suitable as elective lecture. 

Recommended 
prerequisites 

IV Bioinformatics should be successfully passed; 
Students taking this module will be expected to have a basic understanding of 
molecular genetics. 

Aims 
Students will acquire up to date background of molecular genetics, genomic 
organization and evolution, genomic sequencing, genetic engineering, genes in 
medicine and disease in context with cells, tissues and laboratory animals. 

Learning outcome 

Knowledge: 
Students have learnt: Cloning 1 (Enzymes, Prokaryotic vector systems), Cloning 2 
(RNA, cDNA, Ligation / Recombination techniques), Gene expression / Protein 
analysis, Sequencing / Epigenetic analysis 
 
Skills: 
Students have acquired skills in gene and genome analysis, skills in cloning of gene 
constructs, cell and animal manipulation, protein expression 
 
Competencies: 
Students have acquired concepts and strategies for gene and genome analysis and 
manipulation according to experimental requirements 

Contents of 
module 

 • Essentials of cloning in prokaryotic vector systems: DNA restriction by natural and 
by artificial, custom made enzymes, modification systems, 
 • Prokaryotic vector systems, selection modes, cDNA synthesis, ligation, 
recombination site associated exchange of gene cassettes 
 • Gene expression in E. coli / Protein analysis 
 • State of the art sequencing techniques / Epigenetic genome analysis • In vitro / in 
vivo mutagenesis 
 • Gene transfer and expression (Eukaryotic vector systems, viral, non-viral, episomal 
expression vectors) 
 • Gene targeting / RNA interference (HR, shRNAs, nucleases) 
 • Transgenic animals (Constitutive, conditional, inducible mice) 
 • RNA methods (Modification, mRNA transfer, miRNAs) 
 • Cell physiology methods 1 (FACS) • Cell physiology methods 2 (Electrophysiology) 
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Study and 
examination 
requirements; 
Forms of 
examination 

Discussion and interaction during lectures and presentation of exercises are required. 
 
The assessment is based on an end of term written exam. The mode of examination 
will be as follows: 8 questions in free text have to be answered within 2 hours to 
obtain the full number of points. 
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