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    Abstract
Plant-based bio-production of insect sex pheromones has been proposed as an innovative strategy to increase the sustainability of pest control in agriculture. Here we describe the engineering of transgenic plants producing (Z)-11-hexadecen-1-ol (Z11-16OH) and (Z)-11-hexadecenyl acetate (Z11-16OAc), two main volatile components in many Lepidoptera sex pheromone blends. We assembled multiple multigene DNA constructs encoding the pheromone biosynthetic pathway and stably transformed them in Nicotiana benthamiana plants. The constructs comprised the Amyelois transitella AtrΔ11 desaturase gene, the Helicoverpa armigera farnesyl reductase HarFAR gene, and the Euonymus alatus diacylglycerol acetyltransferase EaDAct gene in different configurations. All the pheromone-producing plants showed dwarf phenotypes, whose severity correlated with pheromone levels. All but one of the recovered lines produced high levels of Z11-16OH but very low levels of Z11-16OAc, probably as a result of recurrent truncations at the level of the EaDAct gene. Only one plant line (S×Pv1.2) was recovered harbouring an intact pheromone pathway and producing moderate levels of Z11-16OAc (11.8 μg g−1 FW), next to high levels of Z11-16OH (111.4 μg g−1). Z11-16OAc production was accompanied in S×Pv1.2 by a partial recovery of the dwarf phenotype. S×Pv1.2 was used to estimate the rates of volatile pheromone release, which resulted in 8.48 ng g−1 FW per day for Z11-16OH and 9.44 ng g−1 FW per day for Z11-16OAc. Our results suggest that pheromone release acts as a limiting factor in pheromone bio-dispenser strategies and establish a roadmap for biotechnological improvements.

Competing Interest Statement
The authors have declared no competing interest.



  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted March 31, 2021.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Production of Volatile Moth Sex Pheromones in Transgenic Nicotiana benthamiana Plants



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Production of Volatile Moth Sex Pheromones in Transgenic Nicotiana benthamiana Plants
    

  
      Rubén Mateos-Fernández, Elena Moreno-Giménez, Silvia Gianoglio, Alfredo Quijano-Rubio, Jose Gavaldá-García, Lucía Estellés, Alba Rubert, José Luis Rambla, Marta Vazquez-Vilar, Estefanía Huet, Asunción Fernández-del-Carmen, Ana Espinosa-Ruiz, Mojca Juteršek, Sandra Vacas, Ismael Navarro, Vicente Navarro-Llopis, Diego Orzáez

  
      bioRxiv 2021.03.31.437903; doi: https://doi.org/10.1101/2021.03.31.437903 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Production of Volatile Moth Sex Pheromones in Transgenic Nicotiana benthamiana Plants
    

  
      Rubén Mateos-Fernández, Elena Moreno-Giménez, Silvia Gianoglio, Alfredo Quijano-Rubio, Jose Gavaldá-García, Lucía Estellés, Alba Rubert, José Luis Rambla, Marta Vazquez-Vilar, Estefanía Huet, Asunción Fernández-del-Carmen, Ana Espinosa-Ruiz, Mojca Juteršek, Sandra Vacas, Ismael Navarro, Vicente Navarro-Llopis, Diego Orzáez

  
      bioRxiv 2021.03.31.437903; doi: https://doi.org/10.1101/2021.03.31.437903 

  
  
  


  

  
  	      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

    
  
  
    	Synthetic Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5179)

	Biochemistry (11649)

	Bioengineering (8683)

	Bioinformatics (29027)

	Biophysics (14867)

	Cancer Biology (12002)

	Cell Biology (17274)

	Clinical Trials (138)

	Developmental Biology (9367)

	Ecology (14089)

	Epidemiology (2067)

	Evolutionary Biology (18208)

	Genetics (12187)

	Genomics (16708)

	Immunology (11796)

	Microbiology (27875)

	Molecular Biology (11486)

	Neuroscience (60509)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  