





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Coronary blood vessels from distinct origins converge to equivalent states during mouse and human development
  
       View ORCID ProfileRagini Phansalkar, Josephine Krieger, Mingming Zhao, Sai Saroja Kolluru, Robert C. Jones, Stephen R Quake, Irving Weissman, Daniel Bernstein, Virginia D. Winn, Gaetano D’Amato, Kristy Red-Horse

  
      doi: https://doi.org/10.1101/2021.04.25.441380 

  
  
  

Ragini Phansalkar 
1Department of Genetics, Stanford University School of Medicine, Stanford, CA, 94305, USA
2Department of Biology, Stanford University, Stanford, CA, 94305, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ragini Phansalkar


Josephine Krieger 
2Department of Biology, Stanford University, Stanford, CA, 94305, USA

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


Mingming Zhao 
4Division of Pediatric Cardiology, Department of Pediatrics, Stanford University School of Medicine, Stanford, CA, 94305, UCA
5Stanford Cardiovascular Institute, Stanford University School of Medicine, Stanford, CA, 94305, USA

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


Sai Saroja Kolluru 
6Department of Bioengineering and Department of Applied Physics, Stanford University, Stanford, CA, 94305, USA
7Chan Zuckerberg Biohub, Stanford, CA, 94305, USA

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


Robert C. Jones 
6Department of Bioengineering and Department of Applied Physics, Stanford University, Stanford, CA, 94305, USA

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


Stephen R Quake 
6Department of Bioengineering and Department of Applied Physics, Stanford University, Stanford, CA, 94305, USA
7Chan Zuckerberg Biohub, Stanford, CA, 94305, USA

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


Irving Weissman 
3Institute for Stem Cell Biology and Regenerative Medicine, Stanford University School of Medicine, Stanford, CA, 94305, USA

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


Daniel Bernstein 
4Division of Pediatric Cardiology, Department of Pediatrics, Stanford University School of Medicine, Stanford, CA, 94305, UCA
5Stanford Cardiovascular Institute, Stanford University School of Medicine, Stanford, CA, 94305, USA

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


Virginia D. Winn 
8Department of Obstetrics and Gynecology, Stanford University School of Medicine, Stanford, CA, 94305, USA

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


Gaetano D’Amato 
2Department of Biology, Stanford University, Stanford, CA, 94305, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
kredhors@stanford.edu
damatog@stanford.edu


Kristy Red-Horse 
2Department of Biology, Stanford University, Stanford, CA, 94305, USA
3Institute for Stem Cell Biology and Regenerative Medicine, Stanford University School of Medicine, Stanford, CA, 94305, USA
5Stanford Cardiovascular Institute, Stanford University School of Medicine, Stanford, CA, 94305, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
kredhors@stanford.edu
damatog@stanford.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Most cell fate trajectories during development follow a diverging, tree-like branching pattern, but the opposite can occur when distinct progenitors contribute to the same cell type. During this convergent differentiation, it is unknown if cells “remember” their origins transcriptionally or whether this influences cell behavior. Most coronary blood vessels of the heart develop from two different progenitor sources—the endocardium (Endo) and sinus venosus (SV)—but whether transcriptional or functional differences related to origin are retained is unknown. We addressed this by combining lineage tracing with single-cell RNA sequencing (scRNAseq) in embryonic and adult mouse hearts. Shortly after coronary development begins, capillary ECs transcriptionally segregated into two states that retained progenitor-specific gene expression. Later in development, when the coronary vasculature is well-established but still remodeling, capillary ECs again segregated into two populations, but transcriptional differences were related to tissue localization rather than lineage. Specifically, ECs in the heart septum expressed genes indicative of increased local hypoxia and decreased blood flow. Adult capillary ECs were more homogeneous and lacked indications of either lineage or location. In agreement, SV- and Endo-derived ECs in adult hearts displayed similar responses to injury. Finally, scRNAseq of developing human coronary vessels indicated that the human heart followed similar principles. Thus, over the course of development, transcriptional heterogeneity in coronary ECs is first influenced by lineage, then by location, until heterogeneity disappears in the homeostatic adult heart. These results highlight the plasticity of ECs during development, and the validity of the mouse as a model for human coronary development.
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