







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 12 March 2008



                    Functional metagenomic profiling of nine biomes

                    	Elizabeth A. Dinsdale1,5Â na1, 
	Robert A. Edwards1,2,3,6Â na1, 
	Dana Hall1, 
	Florent Angly1,4, 
	Mya Breitbart7, 
	Jennifer M. Brulc8, 
	Mike Furlan1, 
	Christelle Desnues1Â nAff15, 
	Matthew Haynes1, 
	Linlin Li1, 
	Lauren McDaniel7, 
	Mary Ann Moran10, 
	Karen E. Nelson11, 
	Christina Nilsson12, 
	Robert Olson6, 
	John Paul7, 
	Beltran Rodriguez Brito1,4, 
	Yijun Ruan12, 
	Brandon K. Swan13, 
	Rick Stevens6, 
	David L. Valentine13, 
	Rebecca Vega Thurber1, 
	Linda Wegley1, 
	Bryan A. White8,9 & 
	â€¦
	Forest Rohwer1,2Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 452,Â pages 629â€“632 (2008)Cite this article
                    

                    
        
            	
                        11k Accesses

                    
	
                        695 Citations

                    
	
                            12 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    A Corrigendum to this article was published on 09 October 2008

                
            
        

    

    
    

                
            


        
            Abstract
Microbial activities shape the biogeochemistry of the planet1,2 and macroorganism health3. Determining the metabolic processes performed by microbes is important both for understanding and for manipulating ecosystems (for example, disruption of key processes that lead to disease, conservation of environmental services, and so on). Describing microbial function is hampered by the inability to culture most microbes and by high levels of genomic plasticity. Metagenomic approaches analyse microbial communities to determine the metabolic processes that are important for growth and survival in any given environment. Here we conduct a metagenomic comparison of almost 15 million sequences from 45 distinct microbiomes and, for the first time, 42 distinct viromes and show that there are strongly discriminatory metabolic profiles across environments. Most of the functional diversity was maintained in all of the communities, but the relative occurrence of metabolisms varied, and the differences between metagenomes predicted the biogeochemical conditions of each environment. The magnitude of the microbial metabolic capabilities encoded by the viromes was extensive, suggesting that they serve as a repository for storing and sharing genes among their microbial hosts and influence global evolutionary and metabolic processes.
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                    Figure 1: 
                        Functional analysis of microbial and viral metagenomes.
                      [image: ]


Figure 2: 
                        A one-dimensional representation of the environmental metabolic profiles for the microbial and viral metagenomes sampled from the nine environments.
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Figure 3: 
                        A comparison of the distribution of sequences similar to motility and chemotaxis genes identified within the microbiomes (
                        n
                         = 43) and viromes (
                        n
                         = 41).
                      [image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A hostâ€“microbiota interactome reveals extensive transkingdom connectivity
                                        
                                    

                                    
                                        Article
                                        
                                         20 March 2024
                                    

                                

                                Nicole D. Sonnert, Connor E. Rosen, â€¦ Noah W. Palm

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The interplay between microbial communities and soil properties
                                        
                                    

                                    
                                        Article
                                        
                                         20 October 2023
                                    

                                

                                Laurent Philippot, Claire Chenu, â€¦ Noah Fierer

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Genome-scale community modelling reveals conserved metabolic cross-feedings in epipelagic bacterioplankton communities
                                        
                                    

                                    
                                        Article
                                         Open access
                                         28 March 2024
                                    

                                

                                Nils Giordano, Marinna Gaudin, â€¦ Samuel Chaffron

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Accession codes

              
              
                Primary accessions

                
                  GenBank/EMBL/DDBJ
	
                    
                        28351
                      

                  
	
                    
                        28353
                      

                  
	
                    
                        28355
                      

                  
	
                    
                        28357
                      

                  
	
                    
                        28359
                      

                  
	
                    
                        28361
                      

                  
	
                    
                        28371
                      

                  
	
                    
                        28373
                      

                  
	
                    
                        28375
                      

                  
	
                    
                        28377
                      

                  
	
                    
                        28379
                      

                  
	
                    
                        28381
                      

                  
	
                    
                        28383
                      

                  
	
                    
                        28385
                      

                  
	
                    
                        28387
                      

                  
	
                    
                        28389
                      

                  
	
                    
                        28391
                      

                  
	
                    
                        28393
                      

                  
	
                    
                        28395
                      

                  
	
                    
                        28401
                      

                  
	
                    
                        28403
                      

                  
	
                    
                        28405
                      

                  
	
                    
                        28407
                      

                  
	
                    
                        28409
                      

                  
	
                    
                        28411
                      

                  
	
                    
                        28413
                      

                  
	
                    
                        28415
                      

                  
	
                    
                        28417
                      

                  
	
                    
                        28419
                      

                  
	
                    
                        28421
                      

                  
	
                    
                        28423
                      

                  
	
                    
                        28425
                      

                  
	
                    
                        28427
                      

                  
	
                    
                        28429
                      

                  
	
                    
                        28431
                      

                  
	
                    
                        28433
                      

                  
	
                    
                        28435
                      

                  
	
                    
                        28437
                      

                  
	
                    
                        28439
                      

                  
	
                    
                        28441
                      

                  
	
                    
                        28443
                      

                  
	
                    
                        28445
                      

                  
	
                    
                        28447
                      

                  
	
                    
                        28449
                      

                  
	
                    
                        28451
                      

                  
	
                    
                        28453
                      

                  
	
                    
                        28455
                      

                  
	
                    
                        28457
                      

                  
	
                    
                        28459
                      

                  
	
                    
                        28461
                      

                  
	
                    
                        28463
                      

                  
	
                    
                        28465
                      

                  
	
                    
                        28467
                      

                  
	
                    
                        28469
                      

                  
	
                    
                        28597
                      

                  
	
                    
                        28599
                      

                  
	
                    
                        28601
                      

                  
	
                    
                        28603
                      

                  
	
                    
                        28605
                      

                  
	
                    
                        28607
                      

                  
	
                    
                        28609
                      

                  
	
                    
                        28611
                      

                  
	
                    
                        28613
                      

                  
	
                    
                        28619
                      

                  


                
              
              
                Data deposits

                The metagenomes used in this paper are freely available from the SEED platform and are being made accessible from CAMERA and the NCBI Short Read Archive. The accession numbers are shown in Supplementary Table 1. The NCBI genome project IDs used in this study are: 28619, 28613, 28611, 28609, 28607, 28605, 28603, 28601, 28599, 28597, 28469, 28467, 28465, 28463, 28461, 28459, 28457, 28455, 28453, 28451, 28449, 28447, 28445, 28443, 28441, 28439, 28437, 28435, 28433, 28431, 28429, 28427, 28425, 28423, 28421, 28419, 28417, 28415, 28413, 28411, 28409, 28407, 28405, 28403, 28401, 28395, 28393, 28391, 28389, 28387, 28385, 28383, 28381, 28379, 28377, 28375, 28373, 28371, 28361, 28359, 28357, 28355, 28353 and 28351.

              
            

References
	Newman, D. K. & Banfield, J. F. Geomicrobiology: how molecular-scale interactions underpin biogeochemical systems. Science 296, 1071â€“1076 (2002)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Prosser, J. I. et al. The role of ecological theory in microbial ecology. Nature Rev. Microbiol. 5, 384â€“392 (2007)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ley, R. E., Turnbaugh, P. J., Klein, S. & Gordon, J. I. Microbial ecology: human gut microbes associated with obesity. Nature 444, 1022â€“1023 (2006)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Medini, D. et al. The microbial pan-genome. Curr. Opin. Genet. Dev. 15, 589â€“594 (2005)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Coleman, M. L. et al. Genomic islands and the ecology and evolution of Prochlorococcus . Science 311, 1768â€“1770 (2006)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	DeLong, E. F. et al. Community genomics among stratified microbial assemblages in the oceanâ€™s interior. Science 311, 496â€“503 (2006)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tringe, S. G. & Rubin, E. M. Metagenomics: DNA sequencing of environmental samples. Nature Rev. Genet. 6, 805â€“814 (2005)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Edwards, R. A. et al. Using pyrosequencing to shed light on deep mine microbial ecology. BMC Genomics 7, 57 (2006)
ArticleÂ 
    
                    Google ScholarÂ 
                

	Breitbart, M. et al. Metagenomic analyses of an uncultured viral community from human feces. J. Bacteriol. 185, 6220â€“6223 (2003)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Breitbart, M. et al. Genomic analysis of uncultured marine viral communities. Proc. Natl Acad. Sci. USA 99, 14250â€“14255 (2002)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wegley, L., Breitbart, M., Edwards, R. A. & Rohwer, F. Metagenomic analysis of the microbial community associated with the coral Porites astreoides . Environ. Microbiol. 9, 2707â€“2719 (2007)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Angly, F. et al. The marine viromes of four oceanic regions. PLoS Biol. 4, e368 (2006)
ArticleÂ 
    
                    Google ScholarÂ 
                

	Breitbart, M. & Rohwer, F. Method for discovering novel DNA viruses in blood using viral particle selection and shotgun sequencing. Biotechniques 39, 729â€“736 (2005)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fierer, N. et al. Metagenomic and small-subunit rRNA analyses reveal the genetic diversity of Bacteria, Archaea, Fungi, and viruses in soil. Appl. Environ. Microbiol. 73, 7059â€“7066 (2007)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Overbeek, R. et al. The subsystems approach to genome annotation and its use in the project to annotate 1000 genomes. Nucleic Acids Res. 33, 5691â€“5702 (2005)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mira, A., Ochman, H. & Moran, N. A. Deletional bias and the evolution of bacterial genomes. Trends Microbiol. 17, 589â€“596 (2001)
CASÂ 
    
                    Google ScholarÂ 
                

	Lozupone, C. A. & Knight, R. Global patterns in bacterial diversity. Proc. Natl Acad. Sci. USA 104, 11436â€“11440 (2007)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Shashar, N., Cohen, Y. & Loya, Y. Extreme diel fluctuations of oxygen in diffusive boundary layers surrounding stony corals. Biol. Bull. 185, 455â€“461 (1993)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Iwanicka-Nowicka, R. et al. Regulation of sulfur assimilation pathways in Burkholderia cenocepacia: identification of transcription factors CysB and SsuR and their role in control of target genes. J. Bacteriol. 189, 1675â€“1688 (2007)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Aksnes, A., Hope, B., Hostmark, O. & Albrektsen, S. Inclusion of size fractionated fish hydrolysate in high plant protein diets for Atlantic cod, Gadus morhua . Aquaculture 261, 1102â€“1110 (2006)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dinsdale, E. A. et al. Microbial ecology of four coral atolls in the Northern Line Islands. Plos One 3, e1584 (2008)
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Sano, E., Carlson, S., Wegley, L. & Rohwer, F. Movement of virus between biomes. Appl. Environ. Microbiol. 70, 5842â€“5846 (2004)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Davis, B. M. & Waldor, K. in Mobile DNA II (ed. Craig, N. L., Gragie, R., Gellert, M. & Lambowitz, A. M.) 1040â€“1055 (ASM, Washington DC, 2002)
BookÂ 
    
                    Google ScholarÂ 
                

	Rohwer, F. et al. The complete genomic sequence of the marine phage Roseophage SIO1 shares homology with nonmarine phages. Limnol. Oceanogr. 45, 408â€“418 (2000)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mann, N. et al. Marine ecosystems: bacterial photosynthesis genes in a virus. Nature 424, 741 (2003)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hendrix, R. W., Smith, M. C. M., Burns, R. N. & Ford, M. E. Evolutionary relationships among diverse bacteriophages and prophages: all the worldâ€™s a phage. Proc. Natl Acad. Sci. USA 96, 2192â€“2197 (1999)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wadhams, G. H. & Armitage, J. P. Making sense of it all: bacterial chemotaxis. Nature Rev. Mol. Cell Biol. 5, 1024â€“1037 (2004)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hendrix, R. W. Bacteriophage: evolution of the majority. Theor. Popul. Biol. 61, 471â€“480 (2002)
ArticleÂ 
    
                    Google ScholarÂ 
                

	Dunbar, J., Ticknor, L. O. & Kuske, C. R. Assessment of microbial diversity in four southwestern United States soils by 16S rRNA gene terminal restriction fragment analysis. Appl. Environ. Microbiol. 66, 2943â€“2950 (2000)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Frigaard, N.-U., Martinez, A., Mincer, T. J. & Delong, E. F. Proteorhodopsin lateral gene transfer between marine planktonic Bacteria and Archaea. Nature 439, 847â€“850 (2006)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gunn, M. R. et al. A test of the efficacy of whole-genome amplification on DNA obtained from low-yield samples. Mol. Ecol. Notes 7, 393â€“399 (2007)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Margulies, M. et al. Genome sequencing in microfabricated high-density picolitre reactors. Nature 437, 376â€“380 (2005)
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Meyer, F. et al. The metagenomics RAST server â€” a public resource for the automatic phylogenetic and functional analysis of metagenomes. BMC Bioinf. (submitted)

	DeSantis, T. Z. et al. Greengenes, a chimera-checked 16S rRNA gene database and workbench compatible with ARB. Appl. Environ. Microbiol. 72, 5069â€“5072 (2006)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Cole, J. R. et al. The ribosomal database project (RDP-II): introducing myRDP space and quality controlled public data. Nucleic Acids Res. 35, D169â€“D172 (2007)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wuyts, J., Perriere, G. & de Peer, Y. V. The European ribosomal RNA database. Nucleic Acids Res. 32, D101â€“D103 (2004)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
This project was supported by the Gordon and Betty Moore Foundation Marine Microbial Initiative, National Science Foundation grants (F.R. and D.L.V.), a Department of Commerce ATP grant (F.R.), a National Research Initiative Competitive Grant from the USDA Cooperative State Research, Education and Extension Service (B.W.), the National Institute of Allergy and Infectious Diseases, the National Institutes of Health and the Department of Health and Human Services (R.S.).
Author Contributions E.A.D. conceptualized the project, conducted the CDA and wrote the manuscript. R.A.E., R.O. and R.S. performed the bioinformatics. D.H. conducted the non-parametric statistical analysis. F.R. oversaw most of the metagenomic projects. All other authors collected the metagenomes and provided comments on the manuscript.


Author information
Author notes	Christelle Desnues
Present address: Present address: UnitÃ© des Rickettsies, CNRS-UMR 6020, FacultÃ© de mÃ©decine, 13385 Marseille, France., 

	Elizabeth A. Dinsdale and Robert A. Edwards: These authors contributed equally to this work.


Authors and Affiliations
	Department of Biology,, 
Elizabeth A. Dinsdale,Â Robert A. Edwards,Â Dana Hall,Â Florent Angly,Â Mike Furlan,Â Christelle Desnues,Â Matthew Haynes,Â Linlin Li,Â Beltran Rodriguez Brito,Â Rebecca Vega Thurber,Â Linda WegleyÂ &Â Forest Rohwer

	Center for Microbial Sciences,, 
Robert A. EdwardsÂ &Â Forest Rohwer

	Department of Computer Sciences, and, 
Robert A. Edwards

	Computational Science Research Centre, San Diego State University, San Diego, California 92182, USA , 
Florent AnglyÂ &Â Beltran Rodriguez Brito

	 School of Biological Sciences, Flinders University, Adelaide, South Australia 5042, Australia , 
Elizabeth A. Dinsdale

	Mathematics and Computer Science Division, Argonne National Laboratory, Argonne, Illinois 60439, USA, 
Robert A. Edwards,Â Robert OlsonÂ &Â Rick Stevens

	 University of South Florida, College of Marine Science, 140 7th Avenue South, St Petersburg, Florida 33701, USA , 
Mya Breitbart,Â Lauren McDanielÂ &Â John Paul

	Department of Animal Sciences, and, 
Jennifer M. BrulcÂ &Â Bryan A. White

	The Institute for Genomic Biology, University of Illinois, Urbana, Illinois 61801, USA , 
Bryan A. White

	Department of Marine Sciences, University of Georgia, Athens, 30602 Georgia, USA, 
Mary Ann Moran

	 The J. Craig Venter Institute, 9712 Medical Center Drive, Rockville, Maryland 20850, USA , 
Karen E. Nelson

	 Genome Institute of Singapore, 60 Biopolis Street, 02-01, Genome, Singapore 138672, Singapore , 
Christina NilssonÂ &Â Yijun Ruan

	Department of Earth Science, University of California Santa Barbara, Santa Barbara, California 93106, USA, 
Brandon K. SwanÂ &Â David L. Valentine


Authors	Elizabeth A. DinsdaleView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Robert A. EdwardsView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Dana HallView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Florent AnglyView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mya BreitbartView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jennifer M. BrulcView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mike FurlanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Christelle DesnuesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Matthew HaynesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Linlin LiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Lauren McDanielView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mary Ann MoranView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Karen E. NelsonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Christina NilssonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Robert OlsonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	John PaulView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Beltran Rodriguez BritoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Yijun RuanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Brandon K. SwanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Rick StevensView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	David L. ValentineView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Rebecca Vega ThurberView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Linda WegleyView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Bryan A. WhiteView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Forest RohwerView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                Elizabeth A. Dinsdale.


Supplementary information

Supplementary Information
The file contains Supplementary Tables S1-S4 and Supplementary Figures S1-S6 with Legends. The Supplementary Tables present accession numbers and descriptions of metagenomes, phage and prophage content of each metagenome, the motility proteins present in the microbial and viral metagenomes and statistical comparisons of the proportions of metabolic processes across the nine biomes. The Supplementary Figures provide information about the geographic separation of samples, diversity versus sequences number, comparison of diversity between metagenomes and sequenced whole bacterial genomes, the fine-scale details about the sulfur metabolic processes, and two experiments that show the strength of the CDA across multiple groupings. (PDF 855 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Dinsdale, E., Edwards, R., Hall, D. et al. Functional metagenomic profiling of nine biomes.
                    Nature 452, 629â€“632 (2008). https://doi.org/10.1038/nature06810
Download citation
	Received: 18 November 2007

	Accepted: 06 February 2008

	Published: 12 March 2008

	Issue Date: 03 April 2008

	DOI: https://doi.org/10.1038/nature06810


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

                
                    	
                            
                                
                                    
                                        Structural diversity of bacterial communities in two divergent sunflower rhizosphere soils
                                    
                                

                            
                                
                                    	Blessing Chidinma Nwachukwu
	Ayansina Segun Ayangbenro
	Olubukola Oluranti Babalola


                                
                                Annals of Microbiology (2023)

                            
	
                            
                                
                                    
                                        Extracellular vesicles are the main contributor to the non-viral protected extracellular sequence space
                                    
                                

                            
                                
                                    	Dominik LÃ¼cking
	Coraline Mercier
	Susanne Erdmann


                                
                                ISME Communications (2023)

                            
	
                            
                                
                                    
                                        Microbial Catabolic Activity: Methods, Pertinence, and Potential Interest for Improving Microbial Inoculant Efficiency
                                    
                                

                            
                                
                                    	Papa Mamadou Sitor Ndour
	Adnane Bargaz
	Karim Lyamlouli


                                
                                Microbial Ecology (2023)

                            
	
                            
                                
                                    
                                        Coral and Seawater Metagenomes Reveal Key Microbial Functions to Coral Health and Ecosystem Functioning Shaped at Reef Scale
                                    
                                

                            
                                
                                    	LaÃs F. O. Lima
	Amanda T. Alker
	Elizabeth A. Dinsdale


                                
                                Microbial Ecology (2023)

                            
	
                            
                                
                                    
                                        The Epidermal Microbiome Within an Aggregation of Leopard Sharks (Triakis semifasciata) Has Taxonomic Flexibility with Gene Functional Stability Across Three Time-points
                                    
                                

                            
                                
                                    	Michael P. Doane
	Colton J. Johnson
	Elizabeth A. Dinsdale


                                
                                Microbial Ecology (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
            
        

        
    



            

        
    


    
        Editorial Summary
Microbial profiles
Nearly 15 million sequences were used in a comparative metagenomic study of 45 microbiomes and 42 viriomes (the latter dominated by bacteriophage) from nine distinct types of ecosystem, varying from coral reefs and rivers to deep mines. While the core metabolic traits were represented in microbial genomes from all environments, a characteristic microbial fingerprint was found for each of the nine different ecosystem types based on a roster of metabolic capabilities. The analysis also reveals a surprising array of viral metabolic capabilities, suggesting that viruses may serve as a gene pool for sharing genes among their microbial hosts.

show all

    

    
    

    
        
            
                
                    
                        
                            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: ]
