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    Abstract
In animals, growth is regulated by the complex interplay between paracrine and endocrine signals. When food is scarce, tissues compete for nutrients, leading to critical resource allocation and prioritization. Little is known about how the immune system maturation is coordinated with the growth of other tissues. Here, we describe a signaling mechanism that regulates the number of hemocytes (blood cells) according to the nutritional state of the Drosophila larva. Specifically, we found that the adipokine NimB5 is produced in the fat body upon nutrient scarcity downstream of metabolic sensors. NimB5 is then secreted and bind to hemocytes to down-regulate their proliferation and adhesion. Blocking this signaling loop results in conditional lethality when larvae are raised on a poor diet, due to excessive hemocyte numbers and insufficient energy storage. Similar regulatory mechanisms shaping the immune system in response to nutrient availability are likely to be widespread in animals.
Author summary Drosophila larval hemocytes (blood cells) are found in two compartments: the lymph gland considered as a reservoir, and the peripheral compartment. Peripheral hemocytes form sessile patches attached to the internal surface of the larval body wall or are found freely circulating in the hemolymph. Little is known about the signals that regulate hemocytes proliferation and localization in the peripheral compartment. In this study, we have identified a new gene, NimrodB5, coding for the NimB5 protein, which is secreted by the fat body and binds to hemocytes. NimB5 inhibits hemocyte proliferation while promoting sessility, leading to an increased number of circulating hemocytes and adhesion defects in NimB5 mutant. We show that nimrodB5 expression by the fat body is controlled by metabolic cues to adjust hemocyte number to the physiological state of the larvae.
Interestingly, deregulation of NimB5 causes lethality when larvae are raised on a poor diet due to a defect in regulating hemocytes proliferation. In conclusion, we have identified a new adipokine that optimizes hemocytes number to the physiological state of larvae. Our study also reveals a major role of the fat body in peripheral hematopoiesis regulation and outline how it can be costly to maintain a basal immune defense.





  


  
  



  
      
  
  
    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-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted May 24, 2019.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 Metabolic adjustment of Drosophila hemocyte number and sessility by an adipokine



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Metabolic adjustment of Drosophila hemocyte number and sessility by an adipokine
    

  
      Elodie Ramond, Bianca Petrignani, Jan Paul Dudzic, Jean-Philippe Boquete, Mickaël Poidevin, Shu Kondo, Bruno Lemaitre

  
      bioRxiv 648626; doi: https://doi.org/10.1101/648626 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
        
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Metabolic adjustment of Drosophila hemocyte number and sessility by an adipokine
    

  
      Elodie Ramond, Bianca Petrignani, Jan Paul Dudzic, Jean-Philippe Boquete, Mickaël Poidevin, Shu Kondo, Bruno Lemaitre

  
      bioRxiv 648626; doi: https://doi.org/10.1101/648626 

  
  
  


  

  
  	      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 Area

    
  
  
    	Immunology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5127)

	Biochemistry (11504)

	Bioengineering (8581)

	Bioinformatics (28742)

	Biophysics (14745)

	Cancer Biology (11864)

	Cell Biology (17076)

	Clinical Trials (138)

	Developmental Biology (9278)

	Ecology (13974)

	Epidemiology (2067)

	Evolutionary Biology (18078)

	Genetics (12114)

	Genomics (16566)

	Immunology (11660)

	Microbiology (27563)

	Molecular Biology (11336)

	Neuroscience (59870)

	Paleontology (447)

	Pathology (1841)

	Pharmacology and Toxicology (3169)

	Physiology (4858)

	Plant Biology (10227)

	Scientific Communication and Education (1666)

	Synthetic Biology (2829)

	Systems Biology (7272)

	Zoology (1607)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  