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            Abstract
Neanderthals and Denisovans are extinct groups of hominins that separated from each other more than 390,000 years ago1,2. Here we present the genome of ‘Denisova 11’, a bone fragment from Denisova Cave (Russia)3 and show that it comes from an individual who had a Neanderthal mother and a Denisovan father. The father, whose genome bears traces of Neanderthal ancestry, came from a population related to a later Denisovan found in the cave4,5,6. The mother came from a population more closely related to Neanderthals who lived later in Europe2,7 than to an earlier Neanderthal found in Denisova Cave8, suggesting that migrations of Neanderthals between eastern and western Eurasia occurred sometime after 120,000 years ago. The finding of a first-generation Neanderthal–Denisovan offspring among the small number of archaic specimens sequenced to date suggests that mixing between Late Pleistocene hominin groups was common when they met.
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                    Fig. 1: Location of Neanderthals, Denisovans and ancient modern humans dated to approximately 40 ka or earlier.[image: ]


Fig. 2: Denisova 11 has both Neanderthal and Denisovan ancestry.[image: ]


Fig. 3: Distribution of Neanderthal-like and Denisovan-like alleles across the Denisova 11 genome.[image: ]


Fig. 4: Relationships and gene flow events between Neanderthal and Denisovan populations inferred from genome sequences.[image: ]
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Extended data figures and tables

Extended Data Fig. 1 Comparison between cortical thickness of long bones from modern humans, Neanderthals and Denisova 11.
Maximum cortical thickness of femora, tibiae, humeri, radii and ulnae from humans from the Bronze Age and two Neanderthals compared to the minimum thickness of Denisova 11 (dashed line).


Extended Data Fig. 2 Comparison of the genome of Denisova 11 and simulated genomes.
Percentage of sites at which Denisova 11 and genomes simulated under the demographic model described in Supplementary Information 6 carry two Neanderthal alleles (NN, blue), two Denisovan alleles (DD, red) or one allele of each type (ND, purple). a, Percentages calculated for two random DNA fragments from Denisova 11 and from simulated F1, F2, Neanderthal (NF0) or Denisovan (DF0) genomes. b, Proportions of sites for the simulated genotypes, before sampling two fragments.


Extended Data Fig. 3 Neanderthal and Denisovan allele proportions from Denisova 11 in 1-Mb windows.
The y axis shows −log(P) of the deviation of Neanderthal and Denisovan allele counts from the genome-wide average (χ2 test of goodness-of-fit; see Supplementary Information 7). The colour shows the proportion of alleles matching the Neanderthal state (%N) within each 1-Mb window (100-kb steps, n = 26,414 windows).


Extended Data Table 1 DNA extracts and DNA libraries prepared from the Denisova 11 specimenFull size table





Supplementary information
Supplementary Information
This file contains Supplementary Information sections 1-8, including Supplementary Text, Figures and Tables and Supplementary References. See contents page for details.


Reporting Summary




Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Slon, V., Mafessoni, F., Vernot, B. et al. The genome of the offspring of a Neanderthal mother and a Denisovan father.
                    Nature 561, 113–116 (2018). https://doi.org/10.1038/s41586-018-0455-x
Download citation
	Received: 20 February 2018

	Accepted: 18 June 2018

	Published: 22 August 2018

	Issue Date: 06 September 2018

	DOI: https://doi.org/10.1038/s41586-018-0455-x


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

                
                    	
                            
                                
                                    
                                        Ancient and recent origins of shared polymorphisms in yeast
                                    
                                

                            
                                
                                    	Nicolò Tellini
	Matteo De Chiara
	Gianni Liti


                                
                                Nature Ecology & Evolution (2024)

                            
	
                            
                                
                                    
                                        The Persian plateau served as hub for Homo sapiens after the main out of Africa dispersal
                                    
                                

                            
                                
                                    	Leonardo Vallini
	Carlo Zampieri
	Luca Pagani


                                
                                Nature Communications (2024)

                            
	
                            
                                
                                    
                                        More than a decade of genetic research on the Denisovans
                                    
                                

                            
                                
                                    	Stéphane Peyrégne
	Viviane Slon
	Janet Kelso


                                
                                Nature Reviews Genetics (2024)

                            
	
                            
                                
                                    
                                        The Allen Ancient DNA Resource (AADR) a curated compendium of ancient human genomes
                                    
                                

                            
                                
                                    	Swapan Mallick
	Adam Micco
	David Reich


                                
                                Scientific Data (2024)

                            
	
                            
                                
                                    
                                        Why the geosciences are becoming increasingly vital to the interpretation of the human evolutionary record
                                    
                                

                            
                                
                                    	Mike W. Morley
	Ian Moffat
	Kira Westaway


                                
                                Nature Ecology & Evolution (2023)

                            


                

            

        
    

            
                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
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                        
                            
                                Collection

                                
                                    Nobel Prize in Physiology or Medicine 2022
                                

                            
                        

                    
                        
                            
                                Collection

                                
                                    Human Evolution
                                

                            
                        

                    
                    
                        
                            
    
        
            
                
                    Manual and automated preparation of single-stranded DNA libraries for the sequencing of DNA from ancient biological remains and other sources of highly degraded DNA
                

                
	Marie-Theres Gansauge
	Ayinuer Aximu-Petri
	Matthias Meyer



                
    
        
            Nature Protocols
        
        Protocol Update
        
        
            01 Jul 2020
        
    


            

        

    


                        

                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            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 — 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: ]
