





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Heterogeneous progenitor cell behaviors underlie the assembly of neocortical cytoarchitecture
  
      Alfredo Llorca, Gabriele Ciceri, Robert Beattie, Fong K. Wong, Giovanni Diana, Eleni Serafeimidou, Marian Fernández-Otero, Carmen Streicher, Sebastian J. Arnold, Martin Meyer, Simon Hippenmeyer, Miguel Maravall, Oscar Marín

  
      doi: https://doi.org/10.1101/494088 

  
  
  

Alfredo Llorca 
1Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London SE1 1UL, United Kingdom
2MRC Centre for Neurodevelopmental Disorders, King’s College London, London SE1 1UL, United Kingdom

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Gabriele Ciceri 
1Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London SE1 1UL, United Kingdom
2MRC Centre for Neurodevelopmental Disorders, King’s College London, London SE1 1UL, United Kingdom
6Center for Stem Cell Biology, Memorial Sloan-Kettering Cancer Center, New York 10065, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Robert Beattie 
3Institute of Science and Technology Austria, Am Campus 1, 3400 Klosterneuburg, Austria

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Fong K. Wong 
1Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London SE1 1UL, United Kingdom
2MRC Centre for Neurodevelopmental Disorders, King’s College London, London SE1 1UL, United Kingdom

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Giovanni Diana 
1Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London SE1 1UL, United Kingdom
2MRC Centre for Neurodevelopmental Disorders, King’s College London, London SE1 1UL, United Kingdom

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Eleni Serafeimidou 
1Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London SE1 1UL, United Kingdom
2MRC Centre for Neurodevelopmental Disorders, King’s College London, London SE1 1UL, United Kingdom

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Marian Fernández-Otero 
1Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London SE1 1UL, United Kingdom
2MRC Centre for Neurodevelopmental Disorders, King’s College London, London SE1 1UL, United Kingdom

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Carmen Streicher 
3Institute of Science and Technology Austria, Am Campus 1, 3400 Klosterneuburg, Austria

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Sebastian J. Arnold 
4Institute of Experimental and Clinical Pharmacology and Toxicology, Faculty of Medicine, University of Freiburg, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Martin Meyer 
1Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London SE1 1UL, United Kingdom
2MRC Centre for Neurodevelopmental Disorders, King’s College London, London SE1 1UL, United Kingdom

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Simon Hippenmeyer 
3Institute of Science and Technology Austria, Am Campus 1, 3400 Klosterneuburg, Austria

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Miguel Maravall 
5Sussex Neuroscience, School of Life Sciences, University of Sussex, Brighton BN1 9QG, United Kingdom

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Oscar Marín 
1Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London SE1 1UL, United Kingdom
2MRC Centre for Neurodevelopmental Disorders, King’s College London, London SE1 1UL, United Kingdom

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
oscar.marin@kcl.ac.uk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    SUMMARY
The cerebral cortex contains multiple hierarchically organized areas with distinctive cytoarchitectonical patterns, but the cellular mechanisms underlying the emergence of this diversity remain unclear. Here, we have quantitatively investigated the neuronal output of individual progenitor cells in the ventricular zone of the developing mouse neocortex using a combination of methods that together circumvent the biases and limitations of individual approaches. We found that individual cortical progenitor cells show a high degree of stochasticity and generate pyramidal cell lineages that adopt a wide range of laminar configurations. Mathematical modelling these lineage data suggests that a small number of progenitor cell populations, each generating pyramidal cells following different stochastic developmental programs, suffice to generate the heterogenous complement of pyramidal cell lineages that collectively build the complex cytoarchitecture of the neocortex.
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