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            Abstract
Eukaryotic messenger RNAs are translated with unequal efficiencies in vivo1,2 and in vitro3â€“5 and the molecular basis of this phenomenon is not understood. As an approach to understanding the role of the 5' untranslated leader sequence in regulating mRNA translational efficiency, chimaeric mRNAs have been generated by joining a heterologous leader to complementary DNA (cDNA) sequences, followed by in vitro transcription using SP6 RNA polymerase and in vitro protein synthesis. We used the untranslated leader from the coat protein mRNA of alfalfa mosaic virus (AMVRNA 4), a well-translated, highly competitive message5,6, to replace the leader sequence of barley Î±-amylase (BÎ±A) and human interleukin 1Î² (IL-1Î²)cDNAs. Deletion of transcribed vector sequences and replacement of the native untranslated region with the AMV RNA 4 leader can result in as much as a 35-fold increase in mRNA translational efficiency; moreover, the translational efficiency of the chimaeric mRNAs containing the AMV RNA 4 leader is at least as great as that of virion RNA 4. The results suggest that the chimaeric AMV-mRNAs have either a higher relative affinity or a diminished requirement for a limiting component(s) of the translational machinery; in addition, it may be feasible, through use of heterologous leader sequences, to increase expression of engineered genes or cDNAs without changing the antigenic or biological properties of the encoded protein.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        RNA-responsive elements for eukaryotic translational control
                                        
                                    

                                    
                                        Article
                                        
                                         28 October 2021
                                    

                                

                                Evan M. Zhao, Angelo S. Mao, â€¦ James J. Collins

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Rational design of an artificial tethered enzyme for non-templated post-transcriptional mRNA polyadenylation by the second generation of the C3P3 system
                                        
                                    

                                    
                                        Article
                                         Open access
                                         02 March 2024
                                    

                                

                                Marine Le Boulch, Eric Jacquet, â€¦ Philippe H. JaÃ¯s

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Engineering circular RNA for enhanced protein production
                                        
                                    

                                    
                                        Article
                                         Open access
                                         18 July 2022
                                    

                                

                                Robert Chen, Sean K. Wang, â€¦ Howard Y. Chang

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Cordell, B. et al. Cell 31, 531â€“542 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Alton, T. H. & Lodish, H. F. Cell 12, 301â€“310 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lodish, H. F. A. Rev. Biochem. 45, 39â€“72 (1976).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kabat, D. & Chappel, M. R. J. biol. Chem. 252, 2684â€“2690 (1977).
CASÂ 
    
                    Google ScholarÂ 
                

	Herson, D., Schmidt, A., Seal, S. N., Marcus, A. & van Vloten Doting, L. J. biol. Chem. 254, 8245â€“8249 (1979).
CASÂ 
    
                    Google ScholarÂ 
                

	Godefroy-Colbum, T., Thivent, C. & Pinck, L. Eur. J. Biochem. 147, 541â€“548 (1985).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Gehrke, L., Auron, P. E., Quigley, G. Q., Rich, A. & Sonenberg, N. Biochemistry 22, 5157â€“5164 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rogers, J. C. & Milliman, C. J. biol. Chem. 258, 8169â€“8174 (1983).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Auron, P. E. et al. Proc. natn. Acad. Sci. U.S.A 81, 7907â€“7911 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kozak, M. Nature 308, 241â€“246 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kozak, M. Cell 44, 283â€“292 (1986).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ehrenfeld, E. Cell 28, 435â€“436 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Van Vloten-Doting, L. & Neeleman, L. in Translation of Plant Virus RNAs (eds Parthier, B. & Boulter, D.) 337â€“367 (Springer, New York, 1982).

                    Google ScholarÂ 
                

	Zagorski, W. Eur. J. Biochem. 86, 465â€“472 (1978).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Joshi, S. & Haenni, A.-L. FEBS Lett. 177, 163â€“174 (1984).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Atabekov, J. G. & Morozov, S. Yu. Adv. Virus Res. 25, 1â€“91 (1979).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Loesch-Fries, L. S., Jarvis, N. P., Krahn, K. J., Nelson, S. E. & Hall, T. C. Virology 146, 177â€“187 (1985).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Friesen, P. D. & Rueckert, R. R. J. Virol. 49, 116â€“124 (1984).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Gough, N. M., Metcalf, D., Gough, J., Grail, D. & Dunn, A. R. EMBO J. 4, 645â€“653 (1985).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Iserentant, D. & Fiers, W. Gene 9, 1â€“12 (1980).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sonenberg, N., Guertin, D., Cleveland, D. & Trachsel, H. Cell 27, 563â€“572 (1981).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	McGarry, T. J. & Lindquist, S. Cell 42, 903â€“911 (1985).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ray, B. K. et al. J. biol. Chem. 260, 7651â€“7658 (1985).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Sonenberg, N., Guertin, D. & Lee, K. A. W. Molec. cell Biol. 2, 1633â€“1638 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gehrke, L. Gene Analysis Techniques 3, 45â€“52 (1986).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Brederode, R. T., Koper-Zwarthoff, E. C. & Bol, J. F. Nucleic Acids Res. 8, 2213â€“2223 (1980).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kozak, M. Microbiol. Rev. 47, 1â€“45 (1983).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Kozak, M. Nature 308, 241â€“246 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lockard, R. E. & RajBhandary, U. L. Cell 9, 747â€“760 (1976).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Maniatis, T., Fritsch, E. F. & Sambrook, J. Molecular Cloning; a Laboratory Manual (Cold Spring Harbor Laboratory, New York, 1982).

                    Google ScholarÂ 
                

	Edery, I. & Sonenberg, N. Proc. natn. Acad. Sci. U.S.A. 82, 7590â€“7594 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Harvard-MIT Division of Health Sciences and Technology, Massachusetts Institute of Technology, E25â€“545, Cambridge, Massachusetts, 02139, USA
Stephen A. JoblingÂ &Â Lee Gehrke

	Department of Anatomy and Cellular Biology, Harvard Medical School, Boston, Massachusetts, 02115, USA
Lee Gehrke


Authors	Stephen A. JoblingView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Lee GehrkeView 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
Jobling, S., Gehrke, L. Enhanced translation of chimaeric messenger RNAs containing a plant viral untranslated leader sequence.
                    Nature 325, 622â€“625 (1987). https://doi.org/10.1038/325622a0
Download citation
	Received: 30 June 1986

	Accepted: 03 December 1986

	Issue Date: 18 February 1987

	DOI: https://doi.org/10.1038/325622a0


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

                
                    	
                            
                                
                                    
                                        Targeted, efficient sequence insertion and replacement in rice
                                    
                                

                            
                                
                                    	Yuming Lu
	Yifu Tian
	Jian-Kang Zhu


                                
                                Nature Biotechnology (2020)

                            
	
                            
                                
                                    
                                        BjuWRR1, a CC-NB-LRR gene identified in Brassica juncea, confers resistance to white rust caused by Albugo candida
                                    
                                

                            
                                
                                    	Heena Arora
	K. Lakshmi Padmaja
	Deepak Pental


                                
                                Theoretical and Applied Genetics (2019)

                            
	
                            
                                
                                    
                                        Integrative Approach with Electrophysiological and Theoretical Methods Reveals a New Role of S4 Positively Charged Residues in PKD2L1 Channel Voltage-Sensing
                                    
                                

                            
                                
                                    	Tomohiro Numata
	Kunichika Tsumoto
	Yasuo Mori


                                
                                Scientific Reports (2017)

                            
	
                            
                                
                                    
                                        Expression of Glycosyl Hydrolases in Lignocellulosic Feedstock: An Alternative for Affordable Cellulosic Ethanol Production
                                    
                                

                            
                                
                                    	Yao Xiao
	Charleson Poovaiah
	Heather D. Coleman


                                
                                BioEnergy Research (2016)

                            
	
                            
                                
                                    
                                        Expression of an apoplast-directed, T-phylloplanin-GFP fusion gene confers resistance against Peronospora tabacina disease in a susceptible tobacco
                                    
                                

                            
                                
                                    	Antoaneta B. M. Kroumova
	Dipak K. Sahoo
	George J. Wagner


                                
                                Plant Cell Reports (2013)

                            


                

            

        
    

            
                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: ]
