





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Flotillin-dependent lipid-raft microdomains are required for functional phagolysosomes against fungal infections
  
      Franziska Schmidt, Andreas Thywißen, Marie Röcker, Cristina Cunha, Zoltán Cseresnyés, Hella Schmidt, Silvia Galiani, Markus H. Gräler, Georgios Chamilos, João F. Lacerda, António Campos Jr., Christian Eggeling, Marc Thilo Figge, Thorsten Heinekamp, Scott G. Filler, Agostinho Carvalho, Axel A. Brakhage

  
      doi: https://doi.org/10.1101/606939 

  
  
  

Franziska Schmidt 
1Department of Molecular and Applied Microbiology, Leibniz Institute for Natural Product Research and Infection Biology – Hans Knöll Institute (HKI), 07745 Jena, Germany
2Department of Microbiology and Molecular Biology, Institute of Microbiology, Friedrich Schiller University Jena, 07745 Jena, Germany

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


Andreas Thywißen 
1Department of Molecular and Applied Microbiology, Leibniz Institute for Natural Product Research and Infection Biology – Hans Knöll Institute (HKI), 07745 Jena, Germany
2Department of Microbiology and Molecular Biology, Institute of Microbiology, Friedrich Schiller University Jena, 07745 Jena, Germany

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


Marie Röcker 
1Department of Molecular and Applied Microbiology, Leibniz Institute for Natural Product Research and Infection Biology – Hans Knöll Institute (HKI), 07745 Jena, Germany
2Department of Microbiology and Molecular Biology, Institute of Microbiology, Friedrich Schiller University Jena, 07745 Jena, Germany

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


Cristina Cunha 
4Life and Health Sciences Research Institute (ICVS), School of Medicine, University of Minho, Campus de Gualtar, 4710-057 Braga, Portugal
5ICVS/3B’s – PT Government Associate Laboratory, Braga/Guimarães, Portugal

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


Zoltán Cseresnyés 
6Research Group Applied Systems Biology, Leibniz Institute for Natural Product Research and Infection Biology (HKI), 07745 Jena, Germany

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


Hella Schmidt 
1Department of Molecular and Applied Microbiology, Leibniz Institute for Natural Product Research and Infection Biology – Hans Knöll Institute (HKI), 07745 Jena, Germany
2Department of Microbiology and Molecular Biology, Institute of Microbiology, Friedrich Schiller University Jena, 07745 Jena, Germany

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


Silvia Galiani 
7MRC Human Immunology Unit, Weatherall Institute of Molecular Medicine, University of Oxford, Headley Way, Oxford OX3 9DS, UK

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


Markus H. Gräler 
8Department of Anesthesiology and Intensive Care Medicine, Center for Sepsis Control and Care (CSCC), and the Center for Molecular Biomedicine (CMB), University Hospital Jena, 07740 Jena, Germany

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


Georgios Chamilos 
9Department of Medicine, University of Crete, and Institute of Molecular Biology and Biotechnology, Foundation for Research and Technology, 71300 Heraklion, Crete, Greece

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


João F. Lacerda 
10Serviço de Hematologia e Transplantação de Medula, Hospital de Santa Maria, 1649-035 Lisboa, Portugal, and Instituto de Medicina Molecular, Faculdade de Medicina de Lisboa, 1649-028 Lisboa, Portugal

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


António Campos Jr.
11Serviço de Transplantação de Medula Óssea (STMO), Instituto Português de Oncologia do Porto, 4200-072 Porto, Portugal

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


Christian Eggeling 
12Institute of Applied Optics, Friedrich Schiller University Jena, and Department of Biophysical Imaging, Leibniz Institute of Photonic Technology (IPHT), Jena, Germany

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


Marc Thilo Figge 
6Research Group Applied Systems Biology, Leibniz Institute for Natural Product Research and Infection Biology (HKI), 07745 Jena, Germany

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


Thorsten Heinekamp 
1Department of Molecular and Applied Microbiology, Leibniz Institute for Natural Product Research and Infection Biology – Hans Knöll Institute (HKI), 07745 Jena, Germany

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


Scott G. Filler 
13Division of Infectious Diseases, Los Angeles Biomedical Research Institute at Harbor-UCLA Medical Center, Torrance CA 90502, USA, David Geffen School of Medicine at University of California, Los Angeles, Los Angeles, California, USA

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


Agostinho Carvalho 
4Life and Health Sciences Research Institute (ICVS), School of Medicine, University of Minho, Campus de Gualtar, 4710-057 Braga, Portugal
5ICVS/3B’s – PT Government Associate Laboratory, Braga/Guimarães, Portugal

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


Axel A. Brakhage 
1Department of Molecular and Applied Microbiology, Leibniz Institute for Natural Product Research and Infection Biology – Hans Knöll Institute (HKI), 07745 Jena, Germany
2Department of Microbiology and Molecular Biology, Institute of Microbiology, Friedrich Schiller University Jena, 07745 Jena, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
axel.brakhage@leibniz-hki.de




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    SUMMARY
Lipid rafts form signaling platforms on biological membranes with incompletely characterized role in immune response to infection. Here we report that lipid raft microdomains are essential components of the phagolysosomal membrane of macrophages. Genetic deletion of the lipidraft chaperons flotillin-1 and flotillin-2 demonstrate that the assembly of both major defense complexes vATPase and NADPH oxidase on the phagolysosomal membrane requires lipid rafts. Furthermore, we discovered a new virulence mechanism leading to the dysregulation of lipid-raft formation by melanized wild-type conidia of the important human-pathogenic fungus Aspergillus fumigatus. This results in reduced phagolysosomal acidification. Phagolysosomes with ingested melanized conidia contain a reduced amount of free Ca2+ ions as compared to phagolysosomes with melanin-free conidia. In agreement with a role of Ca2+ for generation of functional lipid rafts, we show that Ca2+-dependent calmodulin activity is required for lipid-raft formation on the phagolysosome. We identified a single nucleotide polymorphism in the human FLOT1 gene that results in heightened susceptibility for invasive aspergillosis in hematopoietic stem-cell transplant recipients. Collectively, flotillin-dependent lipid rafts on the phagolysosomal membrane play an essential role in protective antifungal immunity in humans.
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