





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Endogenous itaconate is not required for particulate matter-induced NRF2 expression or inflammatory response
  
      Kaitlyn A. Sun, Yan Li, Angelo Y. Meliton, Parker S. Woods, Lucas M. Kimmig,  View ORCID ProfileRobert B. Hamanaka,  View ORCID ProfileGökhan M. Mutlu

  
      doi: https://doi.org/10.1101/2020.01.19.911917 

  
  
  

Kaitlyn A. Sun 
1Department of Medicine, Section of Pulmonary and Critical Care Medicine

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


Yan Li 
2Center for Research Bioinformatics, The University of Chicago, Chicago, IL 60637

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


Angelo Y. Meliton 
1Department of Medicine, Section of Pulmonary and Critical Care Medicine

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


Parker S. Woods 
1Department of Medicine, Section of Pulmonary and Critical Care Medicine

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


Lucas M. Kimmig 
1Department of Medicine, Section of Pulmonary and Critical Care Medicine

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


Robert B. Hamanaka 
1Department of Medicine, Section of Pulmonary and Critical Care Medicine

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Robert B. Hamanaka


Gökhan M. Mutlu 
1Department of Medicine, Section of Pulmonary and Critical Care Medicine

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Gökhan M. Mutlu
	For correspondence: 
gmutlu@medicine.bsd.uchicago.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Particulate matter (PM) air pollution causing significant cardiopulmonary mortality via macrophage-driven lung inflammation; however, the mechanisms are not completely understood. RNA-sequencing demonstrated Acod1 (Aconitate decarboxylase 1) as one of the top genes induced by PM in macrophages. Acod1 encodes a mitochondrial enzyme that produces itaconate, which has been shown to exert anti-inflammatory effects via NRF2 after LPS. Here, we demonstrate that PM induces Acod1 and itaconate, which reduced mitochondrial respiration via complex II inhibition. Using Acod1-/- macrophages, we found that Acod1/endogenous itaconate was not required for PM-induced inflammation or NRF2 activation. In contrast to endogenous itaconate, exogenous cell permeable form of itaconate (4-octyl itaconate (OI)) attenuated the PM-induced inflammation and activated NRF2 but NRF2 was not required for the anti-inflammatory effects of OI. We conclude that the effects of itaconate production on inflammation are stimulus-dependent, and that there are important differences between endogenous and exogenously-applied itaconate.




  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted January 20, 2020.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Endogenous itaconate is not required for particulate matter-induced NRF2 expression or inflammatory response



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Endogenous itaconate is not required for particulate matter-induced NRF2 expression or inflammatory response
    

  
      Kaitlyn A. Sun, Yan Li, Angelo Y. Meliton, Parker S. Woods, Lucas M. Kimmig, Robert B. Hamanaka, Gökhan M. Mutlu

  
      bioRxiv 2020.01.19.911917; doi: https://doi.org/10.1101/2020.01.19.911917 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Endogenous itaconate is not required for particulate matter-induced NRF2 expression or inflammatory response
    

  
      Kaitlyn A. Sun, Yan Li, Angelo Y. Meliton, Parker S. Woods, Lucas M. Kimmig, Robert B. Hamanaka, Gökhan M. Mutlu

  
      bioRxiv 2020.01.19.911917; doi: https://doi.org/10.1101/2020.01.19.911917 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5175)

	Biochemistry (11637)

	Bioengineering (8678)

	Bioinformatics (29011)

	Biophysics (14859)

	Cancer Biology (11996)

	Cell Biology (17261)

	Clinical Trials (138)

	Developmental Biology (9359)

	Ecology (14079)

	Epidemiology (2067)

	Evolutionary Biology (18197)

	Genetics (12183)

	Genomics (16700)

	Immunology (11788)

	Microbiology (27848)

	Molecular Biology (11469)

	Neuroscience (60459)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3212)

	Physiology (4913)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2865)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  