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                    Abstract
This study aimed to determine the microbial community structure of seawater in (ICE-1) and out (FUBIAO) of the pack ice zone in the Arctic region. Approximate 10 L seawater was filtrated by 0.2 μm Whatman nuclepore filters and the environmental genomic DNA was extracted. We conducted a detailed census of microbial communities by pyrosequencing. Analysis of the microbial community structures indicated that these two samples had high bacterial, archaeal and eukaryotic diversity. Proteobacteria and Bacteroidetes were the two dominant members of the bacterioplankton community in both samples, and their relative abundance were 51.29% and 35.39%, 72.95% and 23.21%, respectively. Euryarchaeota was the most abundant archaeal phylum, and the relative abundance was nearly up to 100% in FUBIAO and 60% in ICE-1. As for the eukaryotes, no_rank_Eukaryota, Arthropoda and no_rank_Metazoa were the most abundant groups in Sample FUBIAO, accounting for 85.29% of the total reads. The relative abundance of the most abundant phylum in Sample ICE-1, no_rank_Eukaryota and no_rank_Metazoa, was up to 90.69% of the total reads. Alphaproteobacteria, Flavobacteria and Gammaproteobacteria were the top three abundant classes in the two samples at the bacterial class level. There were also differences in the top ten abundant bacterial, archaeal and eukaryotic OTUs at the level of 97% similarity between the two samples.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Cyanobacterial Genomes from a Brackish Coastal Lagoon Reveal Potential for Novel Biogeochemical Functions and Their Evolution
                                        
                                    

                                    
                                        Article
                                        
                                         15 March 2024
                                    

                                

                                Manisha Ray, Shivakumara Manu, … Govindhaswamy Umapathy

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Phenology and ecological role of aerobic anoxygenic phototrophs in freshwaters
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 March 2024
                                    

                                

                                Cristian Villena-Alemany, Izabela Mujakić, … Kasia Piwosz

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Extremely oligotrophic and complex-carbon-degrading microaerobic bacteria from Arabian Sea oxygen minimum zone sediments
                                        
                                    

                                    
                                        Article
                                        
                                         18 March 2024
                                    

                                

                                Jagannath Sarkar, Mahamadul Mondal, … Wriddhiman Ghosh

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Azam F, Malfatti F. 2007. Microbial structuring of marine ecosystems. Nat Rev Microbiol, 5(10): 782–791
Article 
    
                    Google Scholar 
                

	Albers S V, Pohlschröder M. 2009. Diversity of archaeal type IV pilinlike structures. Extremophiles, 13(3): 403–410
Article 
    
                    Google Scholar 
                

	Bowman J S, Rasmussen S, Blom N, et al. 2012. Microbial community structure of Arctic multiyear sea ice and surface seawater by 454 sequencing of the 16S RNA gene. ISME J, 6(1): 11–20
Article 
    
                    Google Scholar 
                

	Bowman J P, McCammon S A, Brown M V, et al. 1997. Diversity and association of psychrophilic bacteria in Antarctic sea ice. Appl Environ Microbiol, 63(8): 3068–3078

                    Google Scholar 
                

	Brinkmeyer R, Knittel K, Jürgens J, et al. 2003. Diversity and structure of bacterial communities in Arctic versus Antarctic pack ice. Appl Environ Microbiol, 69(11): 6610–6619
Article 
    
                    Google Scholar 
                

	Carmack E, Wassmann P. 2008. Food webs and physical-biological coupling on pan-Arctic shelves: unifying concepts and comprehensive perspectives. Prog Oceanogr, 71(2–4): 446–477

                    Google Scholar 
                

	Chaban B, Ng S Y, Jarrell K F. 2006. Archaeal habitats-from the extreme to the ordinary. Can J Microbiol, 52(2): 73–116
Article 
    
                    Google Scholar 
                

	Chun J, Kim K Y, Lee J H, et al. 2010. The analysis of oral microbial communities of wild-type and toll-like receptor 2-deficient mice using a 454 GS FLX Titanium pyrosequencer. BMC Microbiol, 10(1): 101
Article 
    
                    Google Scholar 
                

	Comeau A M, Li W K W, Tremblay J É, et al. 2011. Arctic Ocean microbial community structure before and after the 2007 record sea ice minimum. PLoS One, 6(11): e27492
Article 
    
                    Google Scholar 
                

	Cottrell M T, Kirchman D L. 2000. Community composition of marine bacterioplankton determined by 16S rRNA gene clone libraries and fluorescence in situ hybridization. Appl Environ Microbiol, 66(12): 5116–5122
Article 
    
                    Google Scholar 
                

	Crump B C, Adams H E, Hobbie J E, et al. 2007. Biogeography of bacterioplankton in lakes and streams of an Arctic tundra catchment. Ecology, 88(6): 1365–1378
Article 
    
                    Google Scholar 
                

	Darling K F, Kucera M, Pudsey C J, et al. 2004. Molecular evidence links cryptic diversification in polar planktonic protists to Quaternary climate dynamics. Proc Natl Acad Sci USA, 101(20): 7657–7662
Article 
    
                    Google Scholar 
                

	Dowd S E, Callaway T R, Wolcott R D, et al. 2008. Evaluation of the bacterial diversity in the feces of cattle using 16S rDNA bacterial tag-encoded FLX amplicon pyrosequencing (bTEFAP). BMC Microbiol, 8: 125
Article 
    
                    Google Scholar 
                

	Fuhrman J A. 2009. Microbial community structure and its functional implications. Nature, 459: 193–199
Article 
    
                    Google Scholar 
                

	Galand P E, Casamayor E O, Kirchman D L, et al. 2009. Ecology of the rare microbial biosphere of the Arctic Ocean. Proc Natl Acad Sci USA, 106(52): 22427–22432
Article 
    
                    Google Scholar 
                

	Junge K, Imhoff F, Staley T, et al. 2002. Phylogenetic diversity of numerically important Arctic sea-ice bacteria cultured at subzero temperature. Microb Ecol, 43(3): 315–328
Article 
    
                    Google Scholar 
                

	Kirchman D L, Cottrell M T, Lovejoy C. 2010. The structure of bacterial communities in the western Arctic Ocean as revealed by pyrosequencing of 16S rRNA genes. Environ Microbiol, 12(5): 1132–1143
Article 
    
                    Google Scholar 
                

	Kirchman D L, Elifantz H, Dittel A I, et al. 2007. Standing stocks and activity of Archaea and Bacteria in the western Arctic Ocean. Limnol Oceanogr, 52(2): 495–507
Article 
    
                    Google Scholar 
                

	Li An, Chu Ya'nan, Wang Xumin, et al. 2013. A pyrosequencing-based metagenomic study of methane-producing microbial community in solid-state biogas reactor. Biotechnol Biofuels, 6(1): 3
Article 
    
                    Google Scholar 
                

	Lovejoy C, Potvin M. 2011. Microbial eukaryotic distribution in a dynamic Beaufort Sea and the Arctic Ocean. J Plankton Res, 33(3): 431–444
Article 
    
                    Google Scholar 
                

	Mou Xiaozhen, Sun Shulei, Edwards R A, et al. 2008. Bacterial carbon processing by generalist species in the coastal ocean. Nature, 451: 708–711
Article 
    
                    Google Scholar 
                

	Muller F, Brissac T, Le B N, et al. 2010. First description of giant Archaea (Thaumarchaeota) associated with putative bacterial ectosymbionts in a sulfidic marine habitat. Environ Microbiol, 12(8): 2371–2383
Article 
    
                    Google Scholar 
                

	Naganuma T, Kimura H, Karimoto R, et al. 2006. Abundance of planktonic thraustochytrids and bacteria and the concentration of particulate ATP in the Greenland and Norwegian Seas. Polar Biosci, 20: 37–45

                    Google Scholar 
                

	Pearce D A, Van Der Gast C J, Lawley B, et al. 2003. Bacterioplankton community diversity in a maritime Antarctic lake, determined by culture-dependent and culture-independent techniques. FEMS Microbiol Ecol, 45(1): 59–70
Article 
    
                    Google Scholar 
                

	Pedrós-Alió C. 2006. Marine microbial diversity: can it be determined?. Trends Microbiol, 14(6): 257–263
Article 
    
                    Google Scholar 
                

	Pester M, Schleper C, Michael W. 2011. The Thaumarchaeota: an emerging view of their phylogeny and ecophysiology. Curr Opin Microbiol, 14(3): 300–306
Article 
    
                    Google Scholar 
                

	Petri R, Imholff J F. 2001. Genetic analysis of sea-ice bacterial communities of the western Baltic Sea using an improved double gradient method. Polar Biol, 24(4): 252–257
Article 
    
                    Google Scholar 
                

	Quast C, Pruesse E, Yilmaz P, et al. 2013. The SILVA ribosomal RNA gene database project: improved data processing and webbased tools. Nucleic Acids Res, 41: D590–D596
Article 
    
                    Google Scholar 
                

	Rappé M S, Giovannoni S J. 2003. The uncultured microbial majority. Annu Rev Microbiol, 57: 369–394
Article 
    
                    Google Scholar 
                

	Reddy P V V, Rao S S S N, Pratibha M S, et al. 2009. Bacterial diversity and bioprospecting for cold-active enzymes from culturable bacteria associated with sediment from a melt water stream of Midtre Lovenbreen glacier, an Arctic glacier. Res Microbiol, 160(8): 538–546
Article 
    
                    Google Scholar 
                

	Sala M M, Arrieta J M, Boras J A, et al. 2010. The impact of ice melting on bacterioplankton in the Arctic Ocean. Polar Biol, 33(12): 1683–1694
Article 
    
                    Google Scholar 
                

	Screen J A, Simmonds I. 2010. The central role of diminishing sea ice in recent Arctic temperature amplification. Nature, 464: 1334–1337
Article 
    
                    Google Scholar 
                

	Shivaji S, Kumari K, Kishore K H, et al. 2011. Vertical distribution of bacteria in a lake sediment from Antarctica by culture-independent and culture-dependent approaches. Res Microbiol, 162(2): 191–203
Article 
    
                    Google Scholar 
                

	Sogin M L, Morrison H G, Huber J A, et al. 2006. Microbial diversity in the deep sea and the underexplored "rare biosphere". Proc Natl Acad Sci USA, 103(32): 12115–12120
Article 
    
                    Google Scholar 
                

	Tedersoo L, Nilsson R H, Abarenkov K, et al. 2010. 454 Pyrosequencing and Sanger sequencing of tropical mycorrhizal fungi provide similar results but reveal substantial methodological biases. New Phytol, 188(1): 291–301
Article 
    
                    Google Scholar 
                

	Wu Shangong, Wang Guitang, Angert E R, et al. 2012. Composition, diversity, and origin of the bacterial community in grass carp intestine. PLoS One, 7(2): e30440
Article 
    
                    Google Scholar 
                

	Yin Qi, Fu Bingbing, Li Bingyu, et al. 2013. Spatial variations in microbial community composition in surface seawater from the ultra-oligotrophic center to rim of the South Pacific Gyre. PLoS One, 8(2): e55148
Article 
    
                    Google Scholar 
                

	Zeng Yinxin, Zhang Fang, He Jianfeng, et al. 2013. Bacterioplankton community structure in the Arctic waters as revealed by pyrosequencing of 16S rRNA genes. Antonie van Leeuwenhoek, 103(6): 1309–1319
Article 
    
                    Google Scholar 
                

	Zeng Yinxin, Zou Yang, Grebmeier J M, et al. 2012. Culture-independent and -dependent methods to investigate the diversity of planktonic bacteria in the northern Bering Sea. Polar Biol, 35(1): 117–129
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	The First Institute of Oceanography, State Oceanic Administration, Qingdao, 266061, China
Yang Li, Zhen Wang & Xuezheng Lin

	Key Laboratory of Marine Bioactive Substances, State Oceanic Administration, Qingdao, 266061, China
Yang Li, Zhen Wang & Xuezheng Lin


Authors	Yang LiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zhen WangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Xuezheng LinView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Xuezheng Lin.


Additional information
Foundation item: The National Natural Science Foundation of China under contract No. 41176174; the Chinese Polar Environment Comprehensive Investigation and Assessment Program under contract Nos CHINARE2013-03-05 and CHINARE 2014-03-05; the Public Science and Technology Funds for Ocean Projects under contact No. 201205020-5.


Rights and permissions
Reprints and permissions


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



Cite this article
Li, Y., Wang, Z. & Lin, X. Microbial community structure of Arctic seawater as revealed by pyrosequencing.
                    Acta Oceanol. Sin. 35, 78–84 (2016). https://doi.org/10.1007/s13131-015-0742-4
Download citation
	Received: 09 March 2015

	Accepted: 07 August 2015

	Published: 08 June 2016

	Issue Date: June 2016

	DOI: https://doi.org/10.1007/s13131-015-0742-4


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
                        


Keywords
	Arctic seawater
	pyrosequencing
	microbial community








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.202.61.50
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    