





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Luminal Calcification of the Microvasculature in Fetuin-A Deficient Mice Leads to Premature Aging and Death
  
      Marietta Herrmann, Anne Babler, Irina Moshkova, Felix Gremse, Fabian Kiessling, Ulrike Kusebauch, Valentin Nelea, Rafael Kramann, Robert L. Moritz, Marc D. McKee,  View ORCID ProfileWilli Jahnen-Dechent

  
      doi: https://doi.org/10.1101/577098 

  
  
  

Marietta Herrmann 
1Helmholtz Institute for Biomedical Engineering, Biointerface Lab, RWTH Aachen University Hospital, Aachen, Germany
6IZKF Group Tissue Regeneration in Musculoskeletal Diseases, University Clinics and Orthopedic Center for Musculoskeletal Research, University of Wuerzburg, Wuerzburg, Germany

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


Anne Babler 
1Helmholtz Institute for Biomedical Engineering, Biointerface Lab, RWTH Aachen University Hospital, Aachen, Germany

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


Irina Moshkova 
1Helmholtz Institute for Biomedical Engineering, Biointerface Lab, RWTH Aachen University Hospital, Aachen, Germany

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


Felix Gremse 
2Helmholtz Institute for Biomedical Engineering, Experimental Molecular Imaging, RWTH Aachen University Hospital, Aachen, Germany

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


Fabian Kiessling 
2Helmholtz Institute for Biomedical Engineering, Experimental Molecular Imaging, RWTH Aachen University Hospital, Aachen, Germany

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


Ulrike Kusebauch 
3Institute for Systems Biology, Seattle, WA, USA

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


Valentin Nelea 
4Faculty of Dentistry, Faculty of Medicine (Dept. of Anatomy and Cell Biology), McGill University, Montreal, Quebec, Canada

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


Rafael Kramann 
5Division of Nephrology, RWTH Aachen University Hospital, Aachen, Germany

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


Robert L. Moritz 
3Institute for Systems Biology, Seattle, WA, USA

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


Marc D. McKee 
4Faculty of Dentistry, Faculty of Medicine (Dept. of Anatomy and Cell Biology), McGill University, Montreal, Quebec, Canada

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


Willi Jahnen-Dechent 
1Helmholtz Institute for Biomedical Engineering, Biointerface Lab, RWTH Aachen University Hospital, Aachen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Willi Jahnen-Dechent




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Objective The plasma protein fetuin-A mediates the formation of protein-mineral colloids known as calciprotein particles (CPP) ‒ rapid clearance of these CPP by the reticuloendothelial system prevents errant mineral precipitation and therefore ectopic mineralization (calcification). The mutant mouse strain D2,Ahsg-/- combines fetuin-A deficiency with the mineralization-prone DBA/2 genetic background, having a particularly severe compound phenotype of intravascular and soft tissue mineralization. Here we studied the sequence of events leading to soft tissue mineralization, organ damage and premature aging in these mice.

Approach and Results We analyzed mice longitudinally by echocardiography, X-ray-computed tomography, analytical electron microscopy, histology, mass spectrometry proteomics, and genome-wide microarray-based expression analyses of D2 wildtype and Ahsg-/- mice.
Fetuin-A deficient mice had calcified lesions in myocardium, lung, brown adipose tissue, reproductive organs, spleen, pancreas, kidney and the skin, associated with reduced growth, cardiac output and premature aging. Importantly, early stage calcified lesions presented in the lumen of the microvasculature suggesting precipitation of mineral containing complexes from the fluid phase of blood. Genome-wide expression analysis of calcified lesions and surrounding (not calcified) tissue, together with morphological observations, indicated that the ectopic mineralization was not associated with osteochondrogenic cell differentiation, but rather with thrombosis and fibrosis.

Conclusions Collectively, these results demonstrate that pathological mineralization can start by intravascular mineral deposition, which impacts on growth, cardiac health and survival. Our study underscores the importance of fetuin-A and related systemic regulators of mineralized matrix metabolism to prevent cardiovascular disease, especially in dysregulated mineral homeostasis.

Subject Codes Animal Models of Human Disease, Fibrosis, Inflammation, Proteomics, Peripheral Vascular Disease
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