
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Pharmacological Reviews]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Pharmacological Reviews]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit Pharm Rev on Facebook
	 Follow Pharm Rev on Twitter
	 Follow ASPET on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Review ArticleReview Article

  
      

  
      Homeoprotein Signaling in Development, Health, and Disease: A Shaking of Dogmas Offers Challenges and Promises from Bench to Bed
  
    	 Julien Spatazza, Elizabeth Di Lullo, Alain Joliot, Edmond Dupont, Kenneth L. Moya and Alain Prochiantz
 Glenda E. Gillies, ASSOCIATE EDITOR


  
    	Pharmacological Reviews January 2013,  65 (1) 90-104; DOI: https://doi.org/10.1124/pr.112.006577 

  
  
  


Julien Spatazza 
Development and Neuropharmacology Group (J.S., E.D.L., K.L.M., A.P.), and Cell Biology of Homeoproteins Group (A.J., E.D.), College de France, Centre for Interdisciplinary Research in Biology, CNRS UMR 7241/INSERM U1050, Labex Memolife, PSL Research University, Paris, France

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


Elizabeth Di Lullo 
Development and Neuropharmacology Group (J.S., E.D.L., K.L.M., A.P.), and Cell Biology of Homeoproteins Group (A.J., E.D.), College de France, Centre for Interdisciplinary Research in Biology, CNRS UMR 7241/INSERM U1050, Labex Memolife, PSL Research University, Paris, France

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


Alain Joliot 
Development and Neuropharmacology Group (J.S., E.D.L., K.L.M., A.P.), and Cell Biology of Homeoproteins Group (A.J., E.D.), College de France, Centre for Interdisciplinary Research in Biology, CNRS UMR 7241/INSERM U1050, Labex Memolife, PSL Research University, Paris, France

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


Edmond Dupont 
Development and Neuropharmacology Group (J.S., E.D.L., K.L.M., A.P.), and Cell Biology of Homeoproteins Group (A.J., E.D.), College de France, Centre for Interdisciplinary Research in Biology, CNRS UMR 7241/INSERM U1050, Labex Memolife, PSL Research University, Paris, France

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


Kenneth L. Moya 
Development and Neuropharmacology Group (J.S., E.D.L., K.L.M., A.P.), and Cell Biology of Homeoproteins Group (A.J., E.D.), College de France, Centre for Interdisciplinary Research in Biology, CNRS UMR 7241/INSERM U1050, Labex Memolife, PSL Research University, Paris, France

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


Alain Prochiantz 
Development and Neuropharmacology Group (J.S., E.D.L., K.L.M., A.P.), and Cell Biology of Homeoproteins Group (A.J., E.D.), College de France, Centre for Interdisciplinary Research in Biology, CNRS UMR 7241/INSERM U1050, Labex Memolife, PSL Research University, Paris, France

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


Glenda E. Gillies 
Development and Neuropharmacology Group (J.S., E.D.L., K.L.M., A.P.), and Cell Biology of Homeoproteins Group (A.J., E.D.), College de France, Centre for Interdisciplinary Research in Biology, CNRS UMR 7241/INSERM U1050, Labex Memolife, PSL Research University, Paris, France

Roles: ASSOCIATE EDITOR
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Homeoproteins constitute a major class of transcription factors active throughout development and in adulthood. Their membrane transduction properties were discovered over 20 years ago, opening an original field of research in the domain of vector peptides and signal transduction. In early development, homeoprotein transfer participates in tissue patterning, cell/axon guidance, and migration. In the axon guidance model, homeoproteins exert their non–cell autonomous activity through the regulation of translation, in particular, that of nuclear-transcribed mitochondrial mRNAs. An important aspect of these studies on patterning and migration is that homeoproteins sensitize the cells to the action of other growth factors, thus cooperating with established signaling pathways. The role of homeoprotein signaling at later developmental stages is also of interest. In particular, the transfer of homeoprotein Otx2 into parvalbumin-expressing inhibitory neurons (PV-cells) in the visual cortex regulates cortical plasticity. The molecular deciphering of the interaction of Otx2 with binding sites at the surface of PV-cells has allowed the development of a specific Otx2 antagonist that reopens plasticity in the adult cortex and cures mice from experimental amblyopia, a neurodevelopmental disease. Finally, the use of homeoproteins as therapeutic proteins in mouse models of glaucoma and Parkinson disease is reviewed. In the latter case, engrailed homeoproteins protect mesencephalic dopaminergic neurons by increasing the local translation of complex I mitochondrial mRNAs. In conclusion, this review synthesizes 20 years of work on the fundamental and potentially translational aspects of homeoprotein signaling.
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