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Title of module I Stem Cell Physiology 

Module coordinator Prof. Dr. Beate Brand-Saberi 

 

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

1  

Contact hours 3 Workload 150 hours 

 

Lecturer(s) Brand-Saberi, Fragale 

Type of teaching 

Lecture (2 hours per week) 
Seminar (1 hour per week) 
Discussions in context with lectures and seminar; lecturers ask for feedback 
regarding understanding and progress; Moodle 
Skills for efficient research interactions will be trained during the seminars which will 
be taught in a compact course organized as a mini-symposium organized by the 
students themselves. 

Relation to 
curriculum 

Compulsory;  
For master students of Biology/Biotechnology and Biochemistry of RUB, this module 
is suitable as an elective lecture. 

Recommended 
prerequisites 

No prerequisites from curriculum; 
Students taking this module will be expected to have a basic understanding of cell 
biology. 

Aims 

The module “Stem Cell Physiology” provides a molecular, cytological and 
developmental basis by which students will acquire a deep insight into the 
physiology, derivation and characteristics of well-known types of stem cells including  
complex stem-cell-based in vitro models. 

Learning outcome 

Knowledge: 
Students can describe the principles and chronology of vertebrate development and 
stem cell types and stem-cell-derived 3D models. 
Skills: 
Students have understood and are able to explain basic processes of development. 
They can summarize and interpret developmental and stem cell related primary 
literature. Students can interpret basic and advanced problems in stem cell biology 
and relate morphological data. They can discuss the advantages and limitations of 
organoids in precision medicine. 
Competencies: 
Students can integrate and evaluate relevant stem cell-related textbook knowledge 
and research data at the morphological, developmental and molecular level. 
They can design and adequately present advanced level Power-Point based talks, 
relate them to background knowledge and critically discuss new data. They are 
capable of communicating in a scientific context in front of an international audience. 

Contents of 
module 

Cell cycle control and its implications for stem cell biology 
Principles of vertebrate development  
Gametogenesis and fertilization 
Reproductive medicine 
Early development: cleavage, blastocyst, gastrulation 
The three germ layers: ectoderm, mesoderm, endoderm and their derivatives 
Species-specific aspects of development 
Stem cell classification: 
 - Hematopoietic stem cells 
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 - Mesenchymal stem cells, mesangioblasts 
-  Embryonic stem cells 
 - Fetal stem cells 
 - Adult stem cells 
-  Induced pluripotent stem cells 
- Stem cell-based 3D culture techniques 
- Embryoid bodies,Embryoids  
- Organoids, Organ-on-Chip 
 

Study and 
examination 

requirements; 
Forms of 

examination 

Students performance during discussions and interactions in the context of the 
lectures and in the seminar with lecturers and fellow students; 
Presentations during the seminar. 
 
The mode of examination will be an end-of-term exam consisting of multiple choice 
questions with five choices and text question. Each examination will be of one hour 
and the question paper will consist of 30 MC questions and five text questions. 
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