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            Abstract
Observations in insects reveal sexual differences in the central nervous system (CNS), associated with sexually dimorphic patterns of reproductive behaviour1â€“9. For example, in certain species of moths, including the sphinx moth Manduca sexta, only males fly towards a sexually receptive female or towards a source of the female sex pheromone10,11. In Manduca, specialized olfactory receptor cells found only on male antennae12,13 respond sensitively and selectively to the female sex pheromone (unpublished experiments with K.-E. Kaissling and R. J. O'Connell). Their axons project into the macroglomerular complex (MGC), which is characteristic of male, but not female, antennal lobes (ALs; Fig. 1b, d)1â€“3,5,8,9,14. These afferents to the MGC presumably synapse with male-specific AL neurones8,15 to begin the processing of phenomonal information. We have now devised a surgical procedure for producing antennal gynandromorphs of Manduca in which one of the two ALs receives sensory innervation from an antenna formed by a transplanted imaginal disk of the opposite sex. We report here that in these gynandromorphs, the physiological and morphological properties of certain AL neurones are influenced by the gender of the antennal sensory axons contacting them. In particular, neurones resembling the male-specific AL neurones appear in female ALs innervated by sensory axons from a grafted male antenna.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Morphology and physiology of olfactory neurons in the lateral protocerebrum of the silkmoth Bombyx mori
                                        
                                    

                                    
                                        Article
                                         Open access
                                         12 November 2019
                                    

                                

                                Shigehiro Namiki & Ryohei Kanzaki

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sexually dimorphic peripheral sensory neurons regulate copulation duration and persistence in male Drosophila
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 April 2022
                                    

                                

                                Shreyas Jois, Yick-Bun Chan, â€¦ Adelaine Kwun-Wai Leung

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Neural circuit mechanisms of sexual receptivity in Drosophila females
                                        
                                    

                                    
                                        Article
                                        
                                         25 November 2020
                                    

                                

                                Kaiyu Wang, Fei Wang, â€¦ Barry J. Dickson

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Boeckh, J., Boeckh, V. & Kuhn, A. Olfaction Taste, Paris 6, 315â€“321 (1977).

                    Google ScholarÂ 
                

	Boeckh, J. & Boeckh, V. J. comp. Physiol. 132, 235â€“242 (1979).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Camazine, S. & Hildebrand, J. Soc. Neurosci. Abstr. 5, 155 (1979).

                    Google ScholarÂ 
                

	Hausen, K. & Strausfeld, N. J. Proc. R. Soc. B208, 57â€“71 (1980).
ADSÂ 
    
                    Google ScholarÂ 
                

	Hildebrand, J. G. et al. in Insect Neurobiology and Pesticide Action (ed. Rickett, F. E.) 375â€“382 (Society for Chemical Industry, London, 1980).

                    Google ScholarÂ 
                

	Strausfeld, N. J. Nature 283, 381â€“383 (1980).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Wohlers, D. & Bacon, J. Cell Tissue Res. 209, 371â€“382 (1980).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Matsumoto, S. G. & Hildebrand, J. G. Proc. R. Soc. B213, 249â€“277 (1981).
ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Prillinger, L. Cell Tissue Res. 215, 563â€“575 (1981).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Allen, N. & Hodge, C. R. J. econ. Ent. 48, 526â€“528 (1955).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Allen, N., Kinard, W. S. & Jacobson, M. J. econ. Ent. 55, 347â€“351 (1962).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Sanes, J. R. & Hildebrand, J. G. Devl Biol. 51, 300â€“319 (1976).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sanes, J. R. & Hildebrand, J. G. Devl Biol. 51, 282â€“299 (1976).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Jawlowski, H. Annls Univ. Mariae Curie, Sklodowska C8, 403â€“434 (1954).

                    Google ScholarÂ 
                

	Tolbert, L. P. & Hildebrand, J. G. Proc. R. Soc. B213, 279â€“301 (1981).
ADSÂ 
    
                    Google ScholarÂ 
                

	Sanes, J. R. & Hildebrand, J. G. Wilhelm Roux's Arch. devl Biol. 178, 71â€“78 (1975).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Sanes, J. R., Prescott, D. J. & Hildebrand, J. G. Brain Res. 119, 389â€“402 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hildebrand, J. G., Hall, L. M. & Osmond, B. C. Proc. natn. Acad. Sci. U.S.A. 76, 499â€“503 (1979).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schneiderman, H. A. in Methods in Developmental Biology (eds Wilt, F. H. & Wessels, N. K.) 753â€“766 (Crowell, New York, 1967).

                    Google ScholarÂ 
                


Download references




Author information
Author notes	Anne M. Schneiderman
Present address: Department of Biological Sciences, 901 Fairchild, Columbia University, New York, New York, 10027, USA


Authors and Affiliations
	Department of Neurobiology, Harvard Medical School, Boston, Massachusetts, 02115, USA
Anne M. SchneidermanÂ &Â Steven G. Matsumoto

	Department of Biological Sciences, Columbia University, New York, New York, 10027, USA
John G. Hildebrand


Authors	Anne M. SchneidermanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Steven G. MatsumotoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	John G. HildebrandView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Schneiderman, A., Matsumoto, S. & Hildebrand, J. Trans-sexually grafted antennae influence development of sexually dimorphic neurones in moth brain.
                    Nature 298, 844â€“846 (1982). https://doi.org/10.1038/298844a0
Download citation
	Received: 27 April 1982

	Accepted: 16 June 1982

	Issue Date: 26 August 1982

	DOI: https://doi.org/10.1038/298844a0


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Mixture and odorant processing in the olfactory systems of insects: a comparative perspective
                                    
                                

                            
                                
                                    	Marie R. Clifford
	Jeffrey A. Riffell


                                
                                Journal of Comparative Physiology A (2013)

                            
	
                            
                                
                                    
                                        Antagonistic roles of Wnt5 and the Drl receptor in patterning the Drosophila antennal lobe
                                    
                                

                            
                                
                                    	Ying Yao
	Yuping Wu
	Huey Hing


                                
                                Nature Neuroscience (2007)

                            
	
                            
                                
                                    
                                        Olfaction in Lepidoptera
                                    
                                

                            
                                
                                    	B. S. Hansson


                                
                                Experientia (1995)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
