





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Pluripotent Stem Cell-derived Cerebral Organoids Reveal Human Oligodendrogenesis with Dorsal and Ventral Origins
  
      Hyosung Kim, Ranjie Xu, Padmashri Ragunathan, Anna Dunaevsky, Ying Liu, Cheryl F. Dreyfus,  View ORCID ProfilePeng Jiang

  
      doi: https://doi.org/10.1101/460907 

  
  
  

Hyosung Kim 
1Department of Cell Biology and Neuroscience, Rutgers University, Piscataway, NJ 08854, USA

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


Ranjie Xu 
1Department of Cell Biology and Neuroscience, Rutgers University, Piscataway, NJ 08854, USA

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


Padmashri Ragunathan 
2Department of Developmental Neuroscience, Munroe-Meyer Institute, University of Nebraska Medical Center, Omaha, NE 68198, USA

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


Anna Dunaevsky 
2Department of Developmental Neuroscience, Munroe-Meyer Institute, University of Nebraska Medical Center, Omaha, NE 68198, USA

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


Ying Liu 
3Department of Neurosurgery, University of Texas Health Science Center at Houston, Houston, TX 77030, USA
4Center for Stem Cell and Regenerative Medicine, the Brown Foundation Institute of Molecular Medicine for the Prevention of Human Diseases, University of Texas Health Science Center at Houston, Houston, TX 77030, USA

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


Cheryl F. Dreyfus 
5Department of Neuroscience and Cell Biology, Rutgers Robert Wood Johnson Medical School, Piscataway, NJ 08854, USA

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


Peng Jiang 
1Department of Cell Biology and Neuroscience, Rutgers University, Piscataway, NJ 08854, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Peng Jiang
	For correspondence: 
peng.jiang@rutgers.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Oligodendrocytes, myelin-forming glia in the central nervous system (CNS), are the last major type of neural cells formed during the CNS development. Although the process of oligodendrogenesis has been relatively well delineated in the rodent brain at embryonic and early postnatal stages, it remains largely unknown whether analogous developmental processes are manifested in the human brain. Here, we report oligodendrogliogenesis in brain region-specific forebrain organoids, generated by using OLIG2-GFP knockin human pluripotent stem cell (hPSC) reporter lines. We found that OLIG2/GFP exhibited distinct temporal expression patterns in ventral forebrain organoids (VFOs) vs. dorsal forebrain organoids (DFOs). Two-photon calcium imaging demonstrated functional neurons and astrocytes in the DFOs. A small subset of cells in early stage DFOs expressed OLIG2 and subsequently gave rise to glutamatergic neurons. Interestingly, oligodendrogenesis could be induced in both VFOs and DFOs after neuronal maturation promoted by the newly-designed BrainPhys medium. More importantly, rebuilding neural network by fusing VFOs with DFOs to generate fused forebrain organoids (FFOs) could promote the maturation of the oligodendroglial cells. Furthermore, dorsally-derived oligodendroglial cells were able to outcompete ventrally-derived oligodendroglia and constituted the majority of the mature oligodendrocytes in FFOs after long-term culture. Thus, our organoid models that recapitulate the oligodendrogenesis with ventral and dorsal origins will serve to study the phenotypic and functional differences between human ventrally- and dorsally-derived oligodendroglia and to reveal disease mechanisms of neurodevelopmental disorders associated with cortical myelin defects.
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