
  
  
  



  


    
        
    




    
      
        
        	
            
    Deutsch


          
	
            
  
    
    
      
    
  



          
	
            

          


      


      
        
          
            
              Toggle navigation
              
              
              
              
            
          

        


        

          
            
              
  
    
    
      
    
  



            

              

          


          
            	
      About us
      
    		Profile	Portrait
	Sustainability
	Facts and Figures
	Procedures and Regulations
	Governing Bodies


	Administration & Offices	Administrative Headquarters
	Central facilities
	Central Gender Equality Officer
	Employee Representation
	Ombudspersons




		President	Speeches
	Recent Videos & Podcasts
	Photo Gallery
	Scientific Vice-Presidents
	Former Presidents


	History	75 years Max Planck Society
	Max Planck Society
	Kaiser Wilhelm Society
	Researching and processing the past
	Max Planck - Revolutionary against his will




		Conflict Management	Reporting Point Misconduct


	Publications	Annual Report
	Yearbook Highlights
	Statements


	Supporting Max Planck




	
      Research
    		Institutes	Search by region


	Scientific Members
	Research and society	Animal Studies
	Genome Editing
	Climate & Sustainability
	Open Access




		Awards to Max Planck Scientists	Nobel Prize
	Japan Prize
	Fields Medal
	Lasker Award
	Leibniz Prize


	Awards of the Max Planck Society	Max Planck-Humboldt Research Award
	Harnack Medal
	Awards for early career researchers




		Centrally Funded Projects	Cooperation with Fraunhofer
	Lise Meitner Groups
	Research Groups at Universities


	Research Services
	Knowledge Transfer	Max Planck Innovation
	Technology Fields
	Technology Transfer
	Success Stories






	Newsroom
	
      Career
      
    		Jobboard
	What makes us special	Diversity and Inclusion
	Family and career
	Gender-equal career development
	Women in science
	Public sector employer


	Services & Administration


		First steps to Max Planck
	Bachelor Students
	Doctoral Students	International Max Planck Research Schools
	Max Planck Graduate Center
	Max Planck Schools


	Postdocs	Career Steps


	Research Group Leaders	Lise Meitner Excellence Program
	Max Planck Research Groups
	Elisabeth-Schiemann-Kolleg
	Carbon Capture Groups




		Planck Academy
	Alumni	Alumni Representatives
	Max Planck Alumni Clubs
	Max Planck Alumni Association e.V.


	HR Development & Opportunities




	International		Max Planck worldwide	Post from...


	Facts & Figures
	Max Planck Centres
	Partner Groups
	Dioscuri Programme


		Country Portals	Europe
	North America
	Israel
	Asia
	Russia
	Latin America
	Africa









          
            
    Deutsch


          

        

      
    

  




  
    
      
        
              
                Max-Planck-Gesellschaft
              
        

      

    

  




  
    
    

    
      
        
          
            
              
  
    	
            
              Homepage
            
            






	
            
              Newsroom
            
            

	
            
              Research News
            
            

	
        Stem cells of humans and mice differ
        


  
  
  Stem cells of humans and mice differ

  Stem cells of humans and mice differ more strongly than suspected. New study calls research factors into question
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  They are considered to be the most important model organism for research into human biology: mice may look totally different, but they are in many ways similar to Homo sapiens on a fundamental level. For instance, an impressive 99 per cent of the mouse genes are matched by a corresponding sequence in the human genome. That is also why the law in this part of the world only permits scientists to conduct research on human embryo stem cells when they have "clarified in advance" their specific questions by using animal cells as far as possible. However, such tests are often pointless - and sometimes even misleading, as a recent study by scientists working with Hans Schöler at the Max Planck Institute for Molecular Biomedicine in Münster demonstrates. (Cell Stem Cell, March 5th, 2010)
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For years scientists have puzzled over to what extent the findings of studies on the embryonic stem cells (ES cells) of mice are transferable to humans. It is certainly true that human and mouse ES cells are both pluripotent. That means they are capable of forming any of the body’s cell types, numbering more than 200 in all. And both types of cells have an active Oct4 transcription factor, for example. This is the gene that is essential for maintaining pluripotency, and is what makes egg cells, as well as embryonic stem cells and early embryos, potentially immortal.


In other aspects, though, as scientists have known for some time now, human and mouse ES cells differ enormously. Certain signalling substances that can be used to turn mouse cells into liver, nerve or muscle cells, for instance, produce either no effect or totally different effects in human ES cells.


The reasons for this are still uncertain. However, in 2007 two research teams succeeded in isolating a promising new type of pluripotent cells from mice embryos (see Brons et al., Nature 448, 2007). Known as epiblast stem cells (EpiSC), these cells are also pluripotent. However, they stem from a later stage of embryonic development: unlike ‘traditional’ ES cells, which are harvested from a few-days-old embryo in the blastocyst stage, these are harvested from an embryo that has just lodged itself in the uterus and which is referred to as an epiblast.


The astonishing thing about it is that although epiblast stem cells are actually a step ahead in their development, they appear to be more similar to human ES cells than ‘classic’ mouse ES cells are. For example, both epiblast stem cells and human ES cells can, with the addition of a certain hormone, the FGF2 growth factor, be grown and held in a state in which they can turn into any tissue at all. "Epiblast stem cells from mice are therefore more-or-less equated with human ES cells in the general scientific discussion," says Boris Greber, the lead author of the study.


Differing effects of signal molecules


But Greber, a biochemist, wanted to know more. In their latest study, he and his fellow scientists therefore looked at how mouse epiblast and human embryonic stem cells react to different growth factors and inhibitors - and they found that the two types of cells do, in fact, differ on a crucial point. Whereas the FGF growth factor actively supports the self-renewal of human ES cells, this is not the case with mouse epiblast cells.


"Ultimately, what this means is that many preliminary tests on animal cells - particularly in medically relevant projects - may not only be useless, but the findings from this kind of early testing may even be misleading," explains Hans Schöler, who goes on to say that human ES cells will therefore continue to be absolutely essential for stem cell research in the future. "The recent successes in reprogramming mature human somatic cells sometimes make it look as though tests using human ES cells are nowadays redundant. But appearances are deceptive." Neither the technologies for reprogramming nor those for purposefully differentiating cells are as yet fully-developed.


Human stem cells remain indispensable


Only a fraction of the cells that the scientists treat with their formulas go on to display the right attributes. And only through elaborate, time-consuming tests can the successfully transformed cells be picked out from among the large numbers of cells that failed to be completely reprogrammed. "Our latest study demonstrates that animal model systems are inadequate for a great many tests of this kind," says Schöler. "Particularly when we’re talking about developing safe and effective stem cell therapies, we will still need human ES cells as the gold standard against which to compare everything else. In such cases, lengthy preliminary testing on animal cells risks wasting valuable time and resources."
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