





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Comprehensive and quantitative analysis of white and brown adipose tissue by shotgun lipidomics
  
       View ORCID ProfileMichal Grzybek,  View ORCID ProfileAlessandra Palladini, Vasileia I Alexaki,  View ORCID ProfileMichal A. Surma,  View ORCID ProfileKai Simons,  View ORCID ProfileTriantafyllos Chavakis, Christian Klose,  View ORCID ProfileÜnal Coskun

  
      doi: https://doi.org/10.1101/470690 

  
  
  

Michal Grzybek 
1Paul Langerhans Institute Dresden of the Helmholtz Centre Munich at the University Clinic Carl Gustav Carus, TU Dresden, Dresden, Germany
2German Center for Diabetes Research (DZD e.V.), Neuherberg, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Michal Grzybek


Alessandra Palladini 
1Paul Langerhans Institute Dresden of the Helmholtz Centre Munich at the University Clinic Carl Gustav Carus, TU Dresden, Dresden, Germany
2German Center for Diabetes Research (DZD e.V.), Neuherberg, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Alessandra Palladini


Vasileia I Alexaki 
3Institute for Clinical Chemistry and Laboratory Medicine, Faculty of Medicine, Technische Universität Dresden, Dresden, Germany

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


Michal A. Surma 
4Lipotype GmbH, Dresden, Germany
5PORT Sp. z o.o., Wroclaw, Poland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Michal A. Surma


Kai Simons 
4Lipotype GmbH, Dresden, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Kai Simons


Triantafyllos Chavakis 
1Paul Langerhans Institute Dresden of the Helmholtz Centre Munich at the University Clinic Carl Gustav Carus, TU Dresden, Dresden, Germany
2German Center for Diabetes Research (DZD e.V.), Neuherberg, Germany
3Institute for Clinical Chemistry and Laboratory Medicine, Faculty of Medicine, Technische Universität Dresden, Dresden, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Triantafyllos Chavakis


Christian Klose 
4Lipotype GmbH, Dresden, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
coskun@plid.de
klose@lipotype.com


Ünal Coskun 
1Paul Langerhans Institute Dresden of the Helmholtz Centre Munich at the University Clinic Carl Gustav Carus, TU Dresden, Dresden, Germany
2German Center for Diabetes Research (DZD e.V.), Neuherberg, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ünal Coskun
	For correspondence: 
coskun@plid.de
klose@lipotype.com




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Shotgun lipidomics enables an extensive analysis of lipids from tissues and fluids. Each specimen requires appropriate extraction and processing procedures to ensure good coverage and reproducible quantification of the lipidome. Adipose tissue (AT) has become a research focus with regard to its involvement in obesity-related pathologies. However, the quantification of the AT lipidome is particularly challenging due to the predominance of triacylglycerides, which elicit high ion suppression of the remaining lipid classes. We present a new and validated method for shotgun lipidomics of AT, which tailors the lipid extraction procedure to the target specimen and features high reproducibility with a linear dynamic range of at least 4 orders of magnitude for all lipid classes. Utilizing this method, we observed tissue-specific and diet-related differences in three AT types (brown, gonadal, inguinal subcutaneous) from lean and obese mice. Brown AT exhibited a distinct lipidomic profile with the greatest lipid class diversity and responded to high-fat diet by altering its lipid composition, which shifted towards that of white AT. Moreover, diet-induced obesity promoted an overall remodelling of the lipidome, where all three AT types featured a significant increase in longer and more unsaturated triacylglyceride and phospholipid species.
The here presented method facilitates reproducible systematic lipidomic profiling of AT and could be integrated with further –omics approaches used in (pre-)clinical research, in order to advance the understanding of the molecular metabolic dynamics involved in the pathogenesis of obesity-associated disorders.
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