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            Abstract
OUR understanding of the biology and origins of human immunodeficiency virus type 2 (HIV-2) derives from studies of cultured isolates from urban populations experiencing epidemic infection and disease1â€“8. To test the hypothesis that such isolates might represent only a subset of a larger, genetically more diverse group of viruses, we used nested polymerase chain reactions to characterize HIV-2 sequences in uncultured mononuclear blood cells of two healthy Liberian agricultural workers, from whom virus isolation was repeatedly unsuccessful, and from a culture-positive symptomatic urban dweller. Analysis of pol, env and long terminal repeat regions revealed the presence of three highly divergent HIV-2 strains, one of which (from one of the healthy subjects) was significantly more closely related to simian immunodeficiency viruses infecting sooty mangabeys and rhesus macaques (SIVSM/SIVMAC) than to any virus of human derivation. This subject also harboured multiply defective viral genotypes that resulted from hypermutation of G to A bases. Our results indicate that HIV-2, SIVSM and SIVMAC comprise a single, highly diverse group of lentiviruses which cannot be separated into distinct phylogenetic lineages according to species of origin.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        Characterization of a large cluster of HIV-1 A1 infections detected in Portugal and connected to several Western European countries
                                        
                                    

                                    
                                        Article
                                         Open access
                                         10 May 2019
                                    

                                

                                Pedro M. M. AraÃºjo, Alexandre Carvalho, â€¦ Nuno S. OsÃ³rio

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Transmission patterns of HIV-1 non-R5 strains in Poland
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 March 2019
                                    

                                

                                Joanna SmoleÅ„-Dzirba, Magdalena RosiÅ„ska, â€¦ Tomasz J. WÄ…sik

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Identification of CRF89_BF, a new member of an HIV-1 circulating BF intersubtype recombinant form family widely spread in South America
                                        
                                    

                                    
                                        Article
                                         Open access
                                         01 June 2021
                                    

                                

                                Elena Delgado, Aurora FernÃ¡ndez-GarcÃa, â€¦ Michael M. Thomson

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Guyader, M. et al. Nature 326, 662â€“669 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Zagury, J. F. et al. Proc. natn. Acad. Sci. U.S.A. 85, 5941â€“5945 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Franchini, G. et al. Proc. natn. Acad. Sci. U.S.A. 86, 2433â€“2437 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kumar, P. et al. J. Virol. 64, 890â€“901 (1990).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Hasegawa, A. et al. AIDS Res. hum. Retrovir. 5, 593â€“604 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kirchboff, F., Jentsch, K. D., Stuke, A., Mous, J. & Hunsmann, G. AIDS 4, 847â€“857 (1990).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Dietrich, U. et al. Nature 342, 948â€“950 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schulz, T. F. et al. J. Virol. 64, 5177â€“5182 (1990).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Clark, S. J. et al. New Engl. J. Med. 324, 954â€“960 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Allan, J. S. et al. J. Virol. 65, 2816â€“2828 (1991).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Mullis, K. B. & Faloona, F. A. Meth. Enzym. 155, 335â€“350 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Myers, G., Berzofsky, J. A., Korber, B., Smith, T. F. & Pavlakis, G. N. Human Retroviruses and AIDS (Los Alamos National Laboratory, New Mexico, 1991).

                    Google ScholarÂ 
                

	Meyerhans, A. et al. Cell 58, 901â€“910 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Vartanian, J.-P., Meyerhans, A., Asjo, B. & Wain-Hobson, S. J. Virol. 65, 1779â€“1788 (1991).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Fitch, W. M. Syst. Zool. 20, 406â€“416 (1971).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Saitou, N. & Nei, M. Molec. biol. Evol. 4, 406â€“425 (1987).
CASÂ 
    
                    Google ScholarÂ 
                

	Felsenstein, J. Evolution 39, 783â€“791 (1985).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Hirsch, V. M., Olmsted, R. A., Murphey-Corb, M., Purcell, R. H. & Johnson, P. R. Nature 339, 389â€“392 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	T-W-Fiennes, R. N. Zoonoses and the Origins and Ecology of Human Disease (Academic, London, 1978).

                    Google ScholarÂ 
                

	Marx, P. A. et al. J. Virol. 65, 4480â€“4485 (1991).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Khan, A. S. et al. J. Virol. 65, 7061â€“7065 (1991).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Novembre, F. J., Hirsch, V. M., McClure, H. M., Fultz, P. N. & Johnson, P. R. Virology 186, 783â€“787 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fultz, P. N., Gordon, T. P., Anderson, D. C. & McClure, H. M. AIDS 4, 619â€“625 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Letvin, N. L. et al. Science 230, 71â€“73 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Li, Y. et al. J. Virol. 65, 3973â€“3985 (1991).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Johnson, P. R., Hamm, T. E., Goldstein, S., Kitov, S. & Hirsch, V. M. Virology 185, 217â€“228 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gilks, C. Nature 354, 262 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kimura, M. J. molec. Evol. 16, 111â€“120 (1980).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Higgins, D. G., Bleasby, A. & Fuchs, R. Comp. appl. Biosci. 8, 189â€“191 (1992).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Swofford, D. L. PAUP: Phylogenetic Analysis Using Parsimony (Illinois Natural History Survey, Champaign, Illinois, 1991).

                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Department of Medicine, University of Alabama at Birmingham, Birmingham, Alabama, 35294, USA
Feng Gao,Â Ling Yue,Â Albert T. White,Â Peter G. Pappas,Â Joseph Barchue,Â Aloysius P. Hanson,Â Bruce M. Greene,Â Paul M. Sharp,Â George M. ShawÂ &Â Beatrice H. Hahn

	Division of Hematology/Oncology, University of Alabama at Birmingham, Birmingham, Alabama, 35294, USA
Feng Gao,Â Ling YueÂ &Â Beatrice H. Hahn

	Division of Geographic Medicine, University of Alabama at Birmingham, Birmingham, Alabama, 35294, USA
Albert T. WhiteÂ &Â Bruce M. Greene

	Division of Infectious Diseases, University of Alabama at Birmingham, Birmingham, Alabama, 35294, USA
Peter G. Pappas

	Liberian Institute for Biomedical Research, Robertsfield, Liberia
Joseph BarchueÂ &Â Aloysius P. Hanson

	Department of Genetics, Trinity College, Dublin, 2, Ireland
Paul M. Sharp


Authors	Feng GaoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Ling YueView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Albert T. WhiteView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Peter G. PappasView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Joseph BarchueView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Aloysius P. HansonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Bruce M. GreeneView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Paul M. SharpView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	George M. ShawView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Beatrice H. HahnView 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
Gao, F., Yue, L., White, A. et al. Human infection by genetically diverse SIVSM-related HIV-2 in West Africa.
                    Nature 358, 495â€“499 (1992). https://doi.org/10.1038/358495a0
Download citation
	Received: 27 May 1992

	Accepted: 26 June 1992

	Issue Date: 06 August 1992

	DOI: https://doi.org/10.1038/358495a0


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

                
                    	
                            
                                
                                    
                                        Evasion of cGAS and TRIM5 defines pandemic HIV
                                    
                                

                            
                                
                                    	Lorena Zuliani-Alvarez
	Morten L. Govasli
	Greg J. Towers


                                
                                Nature Microbiology (2022)

                            
	
                            
                                
                                    
                                        Current and historic HIV-1 molecular epidemiology in paediatric and adult population from Kinshasa in the Democratic Republic of Congo
                                    
                                

                            
                                
                                    	Marina Rubio-Garrido
	JosÃ© MarÃa GonzÃ¡lez-Alba
	Ã�frica HolguÃn


                                
                                Scientific Reports (2020)

                            
	
                            
                                
                                    
                                        A conflict of interest: the evolutionary arms race between mammalian APOBEC3 and lentiviral Vif
                                    
                                

                            
                                
                                    	Yusuke Nakano
	Hirofumi Aso
	Kei Sato


                                
                                Retrovirology (2017)

                            
	
                            
                                
                                    
                                        High Prevalences and a Wide Genetic Diversity of Simian Retroviruses in Non-human Primate Bushmeat in Rural Areas of the Democratic Republic of Congo
                                    
                                

                            
                                
                                    	Ahuka-Mundeke Steve
	Ayouba Ahidjo
	Peeters Martine


                                
                                EcoHealth (2017)

                            
	
                            
                                
                                    
                                        Mechanistic differences between HIV-1 and SIV nucleocapsid proteins and cross-species HIV-1 genomic RNA recognition
                                    
                                

                            
                                
                                    	Klara Post
	Erik D. Olson
	Judith G. Levin


                                
                                Retrovirology (2016)

                            


                

            

        
    

            
                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: ]
