





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Complement- and inflammasome-mediated autoinflammation-paroxysmal nocturnal hemoglobinuria
  
      Britta Hoechsmann, Yoshiko Murakami, Makiko Osato, Alexej Knaus, Michi Kawamoto, Norimitsu Inoue, Tetsuya Hirata, Shogo Murata, Markus Anliker, Thomas Eggerman, Marten Jaeger, Ricarda Floettmann, Alexander Hoellein, Sho Murase, Yasutaka Ueda, Jun-ichi Nishimura, Yuzuru Kanakura, Nobuo Kohara, Hubert Schrezenmeier,  View ORCID ProfilePeter M. Krawitz,  View ORCID ProfileTaroh Kinoshita

  
      doi: https://doi.org/10.1101/635573 

  
  
  

Britta Hoechsmann 
1Institute of Transfusion Medicine, University of Ulm and Institute of Clinical Transfusion Medicine and Immunogenetics, German Red Cross Blood Transfusion Service and University Hospital Ulm, Ulm, Germany

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


Yoshiko Murakami 
2Research Institute for Microbial Diseases, Osaka University, Japan
3WPI Immunology Frontier Research Center, Osaka University, Japan

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


Makiko Osato 
2Research Institute for Microbial Diseases, Osaka University, Japan
4Department of Hematology and Oncology, Graduate School of Medicine, Osaka University, Japan

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


Alexej Knaus 
5Institute for Genomic Statistics and Bioinformatics, Rheinische Friedrich-Wilhelms-Universität Bonn, Germany

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


Michi Kawamoto 
6Department of Neurology, Kobe City Medical Center General Hospital, Japan

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


Norimitsu Inoue 
7Department of Tumor Immunology, Osaka International Cancer Institute, Japan

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


Tetsuya Hirata 
2Research Institute for Microbial Diseases, Osaka University, Japan

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


Shogo Murata 
2Research Institute for Microbial Diseases, Osaka University, Japan
8Department of Hematology/Oncology, Wakayama Medical University, Japan

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


Markus Anliker 
1Institute of Transfusion Medicine, University of Ulm and Institute of Clinical Transfusion Medicine and Immunogenetics, German Red Cross Blood Transfusion Service and University Hospital Ulm, Ulm, Germany

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


Thomas Eggerman 
9Institute for Human Genetics, RWTH, Aachen, Germany

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


Marten Jaeger 
10Department of Medical Genetics, Charite Hospital, University of Berlin, Germany

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


Ricarda Floettmann 
10Department of Medical Genetics, Charite Hospital, University of Berlin, Germany

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


Alexander Hoellein 
11MLL Muenchner Leukaemielabor GmbH, Munich, Germany

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


Sho Murase 
6Department of Neurology, Kobe City Medical Center General Hospital, Japan

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


Yasutaka Ueda 
4Department of Hematology and Oncology, Graduate School of Medicine, Osaka University, Japan

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


Jun-ichi Nishimura 
4Department of Hematology and Oncology, Graduate School of Medicine, Osaka University, Japan

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


Yuzuru Kanakura 
4Department of Hematology and Oncology, Graduate School of Medicine, Osaka University, Japan

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


Nobuo Kohara 
6Department of Neurology, Kobe City Medical Center General Hospital, Japan

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


Hubert Schrezenmeier 
1Institute of Transfusion Medicine, University of Ulm and Institute of Clinical Transfusion Medicine and Immunogenetics, German Red Cross Blood Transfusion Service and University Hospital Ulm, Ulm, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
tkinoshi@biken.osaka-u.ac.jp
Bonnpkrawitz@uni-bonn.de
pkrawitz@uni-bonn.de
h.schrezenmeier@blutspende.de


Peter M. Krawitz 
5Institute for Genomic Statistics and Bioinformatics, Rheinische Friedrich-Wilhelms-Universität Bonn, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Peter M. Krawitz
	For correspondence: 
tkinoshi@biken.osaka-u.ac.jp
Bonnpkrawitz@uni-bonn.de
pkrawitz@uni-bonn.de
h.schrezenmeier@blutspende.de


Taroh Kinoshita 
2Research Institute for Microbial Diseases, Osaka University, Japan
3WPI Immunology Frontier Research Center, Osaka University, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Taroh Kinoshita
	For correspondence: 
tkinoshi@biken.osaka-u.ac.jp
Bonnpkrawitz@uni-bonn.de
pkrawitz@uni-bonn.de
h.schrezenmeier@blutspende.de




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Paroxysmal nocturnal hemoglobinuria (PNH) is an acquired hematopoietic stem cell disorder characterized by complement-mediated hemolysis and thrombosis, and bone marrow failure. Affected cells harbor somatic mutation in X-linked PIGA gene, essential for the initial step in glycosylphosphatidylinositol (GPI) biosynthesis. Loss of GPI biosynthesis results in defective cell-surface expression of GPI-anchored complement regulators CD59 and DAF. The affected stem cells generate many abnormal blood cells after clonal expansion, which occurs under bone marrow failure. Here, we report the mechanistic basis of a disease entity, autoinflammation-paroxysmal nocturnal hemoglobinuria (AIF-PNH), caused by germline mutation plus somatic loss of PIGT on chromosome 20q. A region containing maternally imprinted genes implicated in clonal expansion in 20q-myeloproliferative syndromes was lost together with normal PIGT from paternal chromosome 20. Taking these findings together with a lack of bone marrow failure, the mechanisms of clonal expansion in AIF-PNH appear to differ from those in PNH. AIF-PNH is characterized by intravascular hemolysis and recurrent autoinflammation, such as urticaria, arthralgia, fever and aseptic meningitis. Consistent with PIGT’s essential role in synthesized GPI’s attachment to precursor proteins, non-protein-linked free GPIs appeared on the surface of PIGT-defective cells. PIGT-defective THP-1 cells accumulated higher levels of C3 fragments and C5b-9 complexes, and secreted more IL-1β than PIGA-defective cells after activation of the complement alternative pathway. IL-1β secretion was dependent upon C5b-9 complexes, accounting for the effectiveness of the anti-C5 drug eculizumab for both intravascular hemolysis and autoinflammation. These results suggest that free GPIs enhance complement activation and inflammasome-mediated IL-1β secretion.
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