
1 Introduction   
 

Viruses are the most abundant biological entities on 
Earth. They can influence the succession of individual 
microbial populations, biogeochemical cycles of C/N and, 
ultimately, microbial community structure through killing 
specific host species and thus releasing cellular nutrients 
(Suttle 2007; Zhong and Jacquet 2014). Tailed viruses are 

capable  of  attacking  and  breaking  down  the  cell 
wall peptidoglycan. As a set of tailed dsDNA viruses, 
Myoviridae  are  commonly  dominant  in  aquatic 
ecosystems. T4-like myoviruses are a major component in 
Myoviridae and could be classified into five groups (i.e., 
T-evens, Pseudo T-evens, Schizo T-evens and Thermo T-
evens  and  Exo  T-evens)  with  known  cultured 
representatives  (Bellas  and  Anesio  2013).  Previous 

WU Geng, GUO Qinggong, JIANG Hongchen, YANG Jian, GUO Feng, LIU Wen, ZHANG Guojing and DONG Hailiang, 2014. 
Diversity of the T4-like Myoviruses Community in Response to Salinity in Saline Lakes of the Qinghai-Tibetan Plateau. Acta Geologica 
Sinica (English Edition), 88(supp. 1): 114-115. 
 
 

Diversity of the T4-like Myoviruses Community in Response to Salinity  
in Saline Lakes of the Qinghai-Tibetan Plateau 

 
 

WU Geng1, GUO Qinggong2, JIANG Hongchen1, YANG Jian1, GUO Feng1, LIU Wen1,  
ZHANG Guojing1 and DONG Hailiang1 

 
1 State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences, Wuhan, 430074, 
China 
2 School of Life Science, Wuhan University, Wuhan, 430072, China 

 Vol. 88   Supp. 1                                                                                                                                                                                 

* Corresponding author. E-mail:  jiangh@cug.edu.cn 

 

 

114 

ACTA GEOLOGICA SINICA (English Edition)  
http://www.geojournals.cn/dzxben/ch/index.aspx     http://mc.manuscriptcentral.com/ags June 2014 

Fig. 1. A geographic map showing the locations of the studied lakes on the Qinghai-Tibet Plateau, China. 
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bacteriophage diversity studies were mainly focused in 
ocean  and  freshwater,  but  little  is  known  about  the 
bacteriophage distribution in the saline and hypersaline 
lakes,  which  accounted  for  more  than  a  half  of  the 
terrestrial  aquatic  systems  (Wilhelm and  Suttle  1999; 
Wommack and Colwell 2000). In order to investigate how 
T4-like bacteriophage distribute in response to salinity 
change in saline and hypersaline lakes, T4-like myovirus 
diversity was examined in six saline and hypersaline lakes 
with  salinity  ranging  10.5~241.2g/L  on  the  Qinghai-
Tibetan Plateau, China (Fig. 1) by using major capsid gene 
(g23)-based  phylogenetic  analysis  (Filée  et  al.  2005; 
López-Bueno et al. 2009; Bellas and Anesio 2013). 

 
2 Result and Discussion 
 

A total of 223 g23 gene clones were obtained and were 
clustered into  53 operational  taxonomic  units  (OTUs) 
(Fig. 2). Among the identified OTUs, 19 and 32 OTUs 
were  affiliated  with  to  marine-  and freshwater-related 
myoviridae, respectively; and two OTUs were classified 
into an unknown group. The identified T4-like phage 
OTUs in the studied saline and hypersaline lakes were 
unique. The relative abundance of marine-related T4-like 
phage OTUs in saline lakes showed positive correlation 

with salinity of the lake water (R2=0.594). For example, 
about 40% of T4-like phage OTUs from Chaka Lake 
(Salinity, 241.2g/L) were affiliated with marine group, and 
about 75% of T4-like phage OTUs from Qinghai Lake 
(Salinity, 10.8g/L) were clustered to freshwater group. 
Together our results suggest that salinity is an important 
factor influencing diversity and distribution of T4-like 
bacteriophage community in saline and hypersaline lakes.   
 
 

Key words: T4-like bacteriophages, major capsid gene 
(g23), saline lake, Qinghai-Tibet Plateau. 

 
Acknowledgements  
 

This research was supported by the National Natural 
Science Foundation of China (Grant Nos. 41002123 & 
41030211), the National Basic Research Program of China 
(Grant  No.  2011CB808800),  State  Key Laboratory of 
Biogeology  and  Environmental  Geology,  China 
University  of  Geosciences  (No.  GBL11201),  and  the 
Fundamental  Research  Funds  for  National  University, 
China University of Geosciences (Wuhan). 
 
References 
Bellas, C., Anesio, A., 2013. High diversity and potential origins 

of T4-type bacteriophages on the surface of Arctic glaciers. 
Extremophiles, 17: 861-870. 

Filée, J., Tétart, F., Suttle C.A., Krisch, H., 2005. Marine T4-
type bacteriophages,  a  ubiquitous component  of  the dark 
matter of the biosphere. Proceedings of the National Academy 
of Sciences of the United States of America, 102: 12471-
12476. 

López-Bueno,  A.,  Tamames,  J.,  Velázquez,  D.,  Moya,  A., 
Quesada, A., Alcamí, A., 2009. High diversity of the viral 
community from an Antarctic lake. Science, 326: 858-861. 

Suttle, C. A., 2007. Marine viruses-major players in the global 
ecosystem. Nature Reviews Microbiology, 5: 801-812. 

Wilhelm, S.W., Suttle, C.A., 1999. Viruses and nutrient cycles in 
the sea. Bioscience, 49: 781-788. 

Wommack, K.E., Colwell, R.R., 2000. Virioplankton: viruses in 
aquatic  ecosystems.  Microbiology  and  Molecular  Biology 
Reviews, 64: 69-114. 

Zhong, X., Jacquet, S., 2014. Differing assemblage composition 
and dynamics in T4-like myophages of two neighbouring sub-
alpine lakes. Freshwater Biology, doi: 10.1111/fwb.12365 Fig. 2. Venn diagram illustrating the distribution of the OTUs of T4

-like bacteriophages in the studied lakes.  

CK

XCDGH

TS

QH



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


