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            Abstract
A central question in the development of multicellular organisms pertains to the timing and mechanisms of specification of the embryonic axes. In many organisms, specification of the dorsoventral axis requires signalling by proteins of the Transforming growth factor-Î² and Wnt families1,2,3. Here we show that maternal transcripts of the zebrafish Nodal-related morphogen, Squint (Sqt), can localize to two blastomeres at the four-cell stage and predict the dorsal axis. Removal of cells containing sqt transcripts from four-to-eight-cell embryos or injection of antisense morpholino oligonucleotides targeting sqt into oocytes can cause a loss of dorsal structures. Localization of sqt transcripts is independent of maternal Wnt pathway function and requires a highly conserved sequence in the 3â€² untranslated region. Thus, the dorsoventral axis is apparent by early cleavage stages and may require the maternally encoded morphogen Sqt and its associated factors. Because the 3â€² untranslated region of the human nodal gene can also localize exogenous sequences to dorsal cells, this mechanism may be evolutionarily conserved.




            
                
                    

    
        
            
                
                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
        



    

                
                    Figure 1: 
                        Sqt
                         RNA localizes in early embryos.
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Figure 2: 
                        The 
                        sqt
                         3â€² UTR is necessary and sufficient for dorsal localization.
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Figure 3: 
                        Removal of cells with 
                        sqt
                         RNA from embryos or injection of 
                        sqt
                         morpholinos into oocytes leads to loss of dorsal structures.
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Figure 4: 
                        Localization and function of 
                        sqt
                         RNA is independent of 
                        Î²-catenin2
                         function.
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Nature 438, 1030â€“1035 (2005); doi:10.1038/nature04184 In Fig. 3p and q and Supplementary Table 3 of this Letter, the data for sqt MO2 and sqt MO3 were inadvertently mislabelled and should be swapped. The text on page 1033 that describes Fig. 3p and q should therefore read â€˜sqt MO2â€™ not â€˜sqt MO3â€™ on lines 4 and 13 of the second full paragraph of the left column.
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Several decades of work in frogs and fish led to the hypothesis that â€˜localized determinantsâ€™ deposited in the egg by the mother establish the dorsal axis of the developing embryo, but the nature of the determinants has remained a mystery. New work in the zebrafish embryo identifies Squint, a Nodal-related transforming growth factor-Î² signal, as a possible localized dorsal determinant. Squint is present in the two- and four-cell embryo, suggesting that embryonic polarity is established very early on in development. The presence of Squint element in mammals suggests that this mechanism of polarity determination is conserved in the higher vertebrates.
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