





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Dual airway and alveolar contributions to adult lung homeostasis and carcinogenesis
  
      Magda Spella, Ioannis Lilis, Mario A. Pepe, Yuanyuan Chen, Maria Armaka, Anne-Sophie Lamort, Dimitra E. Zazara, Fani Roumelioti, Malamati Vreka, Nikolaos I. Kanellakis, Darcy E. Wagner, Anastasios D. Giannou, Vasileios Armenis, Kristina A.M. Arendt, Laura V. Klotz, Dimitrios Toumpanakis, Vassiliki Karavana, Spyros G. Zakynthinos, Ioanna Giopanou, Antonia Marazioti, Vassilis Aidinis, Rocio Sotillo, Georgios T. Stathopoulos

  
      doi: https://doi.org/10.1101/531780 

  
  
  

Magda Spella 
1Laboratory for Molecular Respiratory Carcinogenesis, Department of Physiology, Faculty of Medicine, University of Patras, 26504 Rio, Greece

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
lmagsp@upatras.gr
gstathop@upatras.gr
stathopoulos@helmholtz-muenchen.de


Ioannis Lilis 
1Laboratory for Molecular Respiratory Carcinogenesis, Department of Physiology, Faculty of Medicine, University of Patras, 26504 Rio, Greece

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


Mario A. Pepe 
2Comprehensive Pneumology Center (CPC) and Institute for Lung Biology and Disease (iLBD), University Hospital, Ludwig-Maximilians University and Helmholtz Center Munich, Member of the German Center for Lung Research (DZL), 81377 Munich, Germany

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


Yuanyuan Chen 
3Division of Molecular Thoracic Oncology, German Cancer Research Center (DKFZ), Translational Lung Research Center (TLRC), Member of the German Center for Lung Research (DZL), 69120 Heidelberg, Germany

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


Maria Armaka 
4Institute of Immunology, Biomedical Sciences Research Center “Alexander Fleming”, Vari 16672, Greece

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


Anne-Sophie Lamort 
2Comprehensive Pneumology Center (CPC) and Institute for Lung Biology and Disease (iLBD), University Hospital, Ludwig-Maximilians University and Helmholtz Center Munich, Member of the German Center for Lung Research (DZL), 81377 Munich, Germany

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


Dimitra E. Zazara 
1Laboratory for Molecular Respiratory Carcinogenesis, Department of Physiology, Faculty of Medicine, University of Patras, 26504 Rio, Greece

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


Fani Roumelioti 
4Institute of Immunology, Biomedical Sciences Research Center “Alexander Fleming”, Vari 16672, Greece

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


Malamati Vreka 
1Laboratory for Molecular Respiratory Carcinogenesis, Department of Physiology, Faculty of Medicine, University of Patras, 26504 Rio, Greece
2Comprehensive Pneumology Center (CPC) and Institute for Lung Biology and Disease (iLBD), University Hospital, Ludwig-Maximilians University and Helmholtz Center Munich, Member of the German Center for Lung Research (DZL), 81377 Munich, Germany

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


Nikolaos I. Kanellakis 
1Laboratory for Molecular Respiratory Carcinogenesis, Department of Physiology, Faculty of Medicine, University of Patras, 26504 Rio, Greece

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


Darcy E. Wagner 
2Comprehensive Pneumology Center (CPC) and Institute for Lung Biology and Disease (iLBD), University Hospital, Ludwig-Maximilians University and Helmholtz Center Munich, Member of the German Center for Lung Research (DZL), 81377 Munich, Germany

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


Anastasios D. Giannou 
1Laboratory for Molecular Respiratory Carcinogenesis, Department of Physiology, Faculty of Medicine, University of Patras, 26504 Rio, Greece

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


Vasileios Armenis 
1Laboratory for Molecular Respiratory Carcinogenesis, Department of Physiology, Faculty of Medicine, University of Patras, 26504 Rio, Greece

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


Kristina A.M. Arendt 
2Comprehensive Pneumology Center (CPC) and Institute for Lung Biology and Disease (iLBD), University Hospital, Ludwig-Maximilians University and Helmholtz Center Munich, Member of the German Center for Lung Research (DZL), 81377 Munich, Germany

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


Laura V. Klotz 
2Comprehensive Pneumology Center (CPC) and Institute for Lung Biology and Disease (iLBD), University Hospital, Ludwig-Maximilians University and Helmholtz Center Munich, Member of the German Center for Lung Research (DZL), 81377 Munich, Germany

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


Dimitrios Toumpanakis 
51st Department of Critical Care Medicine and Pulmonary Services, Evangelismos Hospital, School of Medicine, National and Kapodistrian University of Athens, 10675 Athens, Greece

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


Vassiliki Karavana 
51st Department of Critical Care Medicine and Pulmonary Services, Evangelismos Hospital, School of Medicine, National and Kapodistrian University of Athens, 10675 Athens, Greece

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


Spyros G. Zakynthinos 
51st Department of Critical Care Medicine and Pulmonary Services, Evangelismos Hospital, School of Medicine, National and Kapodistrian University of Athens, 10675 Athens, Greece

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


Ioanna Giopanou 
1Laboratory for Molecular Respiratory Carcinogenesis, Department of Physiology, Faculty of Medicine, University of Patras, 26504 Rio, Greece

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


Antonia Marazioti 
1Laboratory for Molecular Respiratory Carcinogenesis, Department of Physiology, Faculty of Medicine, University of Patras, 26504 Rio, Greece

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


Vassilis Aidinis 
4Institute of Immunology, Biomedical Sciences Research Center “Alexander Fleming”, Vari 16672, Greece

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


Rocio Sotillo 
3Division of Molecular Thoracic Oncology, German Cancer Research Center (DKFZ), Translational Lung Research Center (TLRC), Member of the German Center for Lung Research (DZL), 69120 Heidelberg, Germany

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


Georgios T. Stathopoulos 
1Laboratory for Molecular Respiratory Carcinogenesis, Department of Physiology, Faculty of Medicine, University of Patras, 26504 Rio, Greece
2Comprehensive Pneumology Center (CPC) and Institute for Lung Biology and Disease (iLBD), University Hospital, Ludwig-Maximilians University and Helmholtz Center Munich, Member of the German Center for Lung Research (DZL), 81377 Munich, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
lmagsp@upatras.gr
gstathop@upatras.gr
stathopoulos@helmholtz-muenchen.de




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Lung adenocarcinoma (LUAD) and chronic lung diseases caused by smoking and environmental noxious agents are the deadliest diseases worldwide, sharing a partially charted pathobiology of dysfunctional alveolar repair. Here we sought to identify the respiratory epithelial dynamics and molecular signatures participating in adult lung maintenance and chemical carcinogenesis. We employed novel mouse models of respiratory epithelial marking and ablation, a battery of pulmonary toxins and carcinogens, experimental protocols of carcinogen-induced LUAD, tobacco carcinogen-induced LUAD cell lines, and human transcriptomic data and identified a prominent involvement of airway molecular programs in alveolar maintenance and carcinogen-induced LUAD. The airway-specific transcriptomic signature was redistributed to the alveoli after toxic and carcinogenic insults and resulted in marked contributions of airway-labeled cells to injury-recovered alveoli and LUAD. Airway cells maintained Kras mutations and therefore possibly contributed to lung cancer initiation, while LUAD were spatially linked to neighboring airways. Transcriptomic profiling of carcinogen-induced murine and human LUAD revealed enrichment in airway signatures, while ablation of airway cells distorted alveolar structure and function and protected mice from LUAD development. Collectively, these results indicate that airway cells and/or transcriptomic signatures are essential for alveolar maintenance and LUAD development.
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