





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The cardiopharyngeal mesoderm contributes to lymphatic vessel development
  
       View ORCID ProfileKazuaki Maruyama, Sachiko Miyagawa-Tomita, Yuka Haneda, Mayuko Kida,  View ORCID ProfileFumio Matsuzaki, Kyoko Imanaka-Yoshida,  View ORCID ProfileHiroki Kurihara

  
      doi: https://doi.org/10.1101/2022.03.30.486479 

  
  
  

Kazuaki Maruyama 
1Department of Physiological Chemistry and Metabolism, Graduate School of Medicine, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan
2Department of Pathology and Matrix Biology, Graduate School of Medicine, Mie University, 2-174 Edobashi Tsu, Mie 514-8507, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Kazuaki Maruyama
	For correspondence: 
k.maruyama0608@gmail.com
kuri-tky@umin.net


Sachiko Miyagawa-Tomita 
1Department of Physiological Chemistry and Metabolism, Graduate School of Medicine, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan
3Heart Center, Department of Pediatric Cardiology, Tokyo Women’s Medical University, 8-1 Kawada-cho, Shinjuku-ku, Tokyo 162-8666, Japan
4Department of Animal Nursing Science, Yamazaki University of Animal Health Technology, 4-7-2 Minami-osawa, Hachiouji, Tokyo 192-0364, Japan

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


Yuka Haneda 
1Department of Physiological Chemistry and Metabolism, Graduate School of Medicine, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

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


Mayuko Kida 
1Department of Physiological Chemistry and Metabolism, Graduate School of Medicine, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

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


Fumio Matsuzaki 
5Laboratory for Cell Asymmetry, RIKEN Center for Developmental Biology, 2-2-3, Minatojiima-Minamimachi, Chuou-ku, Kobe 650-0047, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Fumio Matsuzaki


Kyoko Imanaka-Yoshida 
2Department of Pathology and Matrix Biology, Graduate School of Medicine, Mie University, 2-174 Edobashi Tsu, Mie 514-8507, Japan

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


Hiroki Kurihara 
1Department of Physiological Chemistry and Metabolism, Graduate School of Medicine, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Hiroki Kurihara
	For correspondence: 
k.maruyama0608@gmail.com
kuri-tky@umin.net




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Lymphatic vessels are crucial for tissue homeostasis and immune responses in vertebrates. Recent studies have demonstrated that lymphatic endothelial cells (LECs) arise from both venous sprouting (lymphangiogenesis) and de novo production from non-venous origins (lymphvasculogenesis), which is similar to blood vessel formation through angiogenesis and vasculogenesis. However, the contribution of LECs from non-venous origins to lymphatic networks is considered to be relatively small. Here, we identify the Islet1 (Isl1)-expressing cardiopharyngeal mesoderm (CPM) as a non-venous origin of craniofacial and cardiac LECs. Genetic lineage tracing with Isl1-Cre and Isl1-MerCreMer mice suggested that a subset of CPM cells gives rise to LECs. These CPM-derived LECs are distinct from venous-derived LECs in terms of their developmental processes and anatomical locations. Later, they form the craniofacial and cardiac lymphatic vascular networks in collaboration with venous-derived LECs. Collectively, our results demonstrate that there are two major sources of LECs, the cardinal vein and the CPM. As the CPM is evolutionarily conserved, these findings may improve our understanding of the evolution of lymphatic vessel development across species. Most importantly, our findings may provide clues to the pathogenesis of lymphatic malformations, which most often develop in the craniofacial and mediastinal regions.
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