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Course Description 
The course provides a comprehensive overview on stem cell biology, including fundamental 
aspects of embryonic and adult stem and progenitor cells, the processes of organogenesis and 
cellular differentiation especially in the central nervous system, as well as relevant research 
techniques. Reviews and original papers of important contributions from the literature are used 
as teaching material. Besides presenting the general properties of stem cells in different tissue 
types, discussed topics include the molecular and (epi)genetic control of cell fate specification 
and differentiation as well as the practical application and therapeutic potential of stem cells in 
regenerative medicine.  
 
Course Topics and Schedule 
 

#1 Principles of stem cell biology (2/23/2018) 
Concept of stem cells. Hierarchy of stem cell potency and functions in organisms. Basic 
mechanisms of pluripotency. Regulatory signals influencing “stemness” and self-renewal.  
 
#2 Embryonic stem cells (3/2/2018) 
Early lineage segregation in the mammalian zygote. Origin of embryonic stem cell lines. 
Comparison of mouse and human stem cell lines.  Stem cell derived organoids.  
 
#3 Reprogramming pluripotency – the iPSC saga (3/9/2018) 
Generation of induced pluripotent stem cells (iPSC). The Yamanaka-factors. Experimental 
breakthroughs and limitations – progress. 
 
#4 Stem cells and niches (3/23/2018) 
Overview of stem cell niche theory. Similarities and tissue specific differences in stem cell 
microenvironments. Comparison of skin, hair follicle, intestinal and muscle stem cell 
niches. 
 
#5 Stem cells within the developing and adult brain (4/6/2018) 
Embryonic development of the mammalian CNS. Characterization of embryonic neural stem 
cells. Neurogenic niches in the adult brain, adult neuronal stem cells. 
 
#6 Stem cell models of brain diseases (4/13/2018) 
From in vivo development to in vitro differentiation: reprogramming or direct conversion. 
Patient-specific models. Generation of specific neuronal subtypes (excitatory cortical 
neurons, GABAergic neurons, dopaminergic neurons, motor neurons, etc.) 

 
#7 Stem cell therapies in CNS diseases (4/20/2018) 
Use of stem cells for cell replacement, remyelination, regeneration or enzyme replacement 



therapies. Trials to treat Parkinson’s disease, ALS, Batten disease, Duchenne muscular 
dystrophy, and spinal cord injuries. 
 
#8 Ethical implications (7/27/2018) 
Translation of stem cell studies from basic research to preclinical studies and clinical 
investigations. Controversial source of cells. Copyright issues. Stem cell banks or patient-
specific applications? Applications for iPS cells: disease modeling and drug discovery.  
 

 
 
Course materials & Recommended readings: 
All lecture slides and supplementary materials will be available on the course website: 
http://physiology.elte.hu/ossejt.html.  
 
There is no textbook on this topic. Basic information about stem cells is available on NIH 
website (https://stemcells.nih.gov/info/basics/1.htm). 
For online source we recommend the StemBook and recent review papers discussed during the 
lectures. Stem Book is an open access collection of invited, original, peer-reviewed chapters 
covering a range of topics related to stem cell biology and written by top researchers in the field 
at the Harvard Stem Cell Institute and worldwide. StemBook can be accessed at 
http://www.stembook.org. 
 


