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 主编点评 
 

溶氧量与谷氨酸棒杆菌代谢 
周宁一 

(《微生物学通报》编委会  北京  100101) 

自从 1957 年 Kinoshita 等首次描述谷氨酸棒杆菌(Corynebacterium glutamicum)为谷氨酸产生菌[1]以来，

其已成为用于氨基酸生产的主要菌株。目前，全世界每年利用谷氨酸棒杆菌生产约 100 万 t L-谷氨酸用于

食品调味剂和约 45 万 t L-赖氨酸用作食品添加剂[2]。通过谷氨酸棒状杆菌发酵获得谷氨酸的发酵水平已较

高，通过进一步优化工艺来提高产量具有较大困难[3]。近年来，基于代谢流分析的代谢调控策略的提出[4]

为发酵过程优化提供了新的可能。研究表明氧气是谷氨酸棒状杆菌发酵过程中重要的控制参数，在不同溶

氧条件下其代谢流分布也不同，并在不同生长阶段对溶氧的需求量也不同[5]。目前，溶氧影响谷氨酸棒杆

菌代谢的具体调控机制仍未有详尽阐述，因此研究不同溶氧条件下谷氨酸发酵的中间代谢物和关键酶活的

变化对于工艺控制具有重要意义。  
本刊于 2016 年第 11 期刊登了杨艳坤、王芬等的论文“不同溶氧对谷氨酸棒杆菌代谢的影响”[6]。作者

分别控制 0、30%、50% 3 种溶氧水平进行发酵，监测代谢过程中中间代谢物和关键酶酶活的变化。研究

通过荧光定量 PCR 检测了关键途径中重要基因的转录情况，考察不同溶氧水平下物质代谢发生的变化，通

过检测胞内还原力和 ATP 的含量来分析不同溶氧水平对能量代谢产生的影响。结果发现谷氨酸棒杆菌代谢

支路受溶氧的影响而发生改变，氨基酸、有机酸的产量也随之改变。在优化策略上，作者提出可以在菌体

的快速生长期提高溶氧水平加快细胞合成速率，使菌体充分生长；当进入产物的合成期后，降低溶氧水平

控制细胞生长速率，使碳源更多流向产物的合成。期待作者进一步开展溶氧影响谷氨酸棒杆菌代谢调控机

制的研究，从而更好地优化溶氧的控制策略，使代谢流分布向有利于目的产物生成的方向移动，以较低的

成本实现发酵水平的充分提高。 

关键词：谷氨酸棒状杆菌，溶氧，代谢流 

参考文献 
[1] Kinoshita S, Udaka S, Shimono M. Studies on the amino acid fermentation [J]. The Journal of General and Applied Microbiology, 1957, 3(3): 193-205  
[2] Li ZT, Lu ZH, Lv YY, et al. The influence of different oxygen supply conditions to the metabolic flux of L-glutamic acid biosynthesis in 

Corynebacterium glutamicum S9114 [J]. China Brewing, 2010(10): 72-76 (in Chinese) 
李智涛, 卢志洪, 吕扬勇, 等. 谷氨酸棒杆菌 S9114 在不同溶氧条件下发酵生产谷氨酸的代谢流分析[J]. 中国酿造, 2010(10): 72-76  

[3] Lu ZH, Liu ZC, Zheng SP. Analysis of metabolites and changes in enzyme activities in the glutamate fermentation under different dissolved 
oxygen concentration [J]. China Brewing, 2010(6): 28-31 (in Chinese) 
卢志洪, 刘志成, 郑穗平. 不同溶氧条件下谷氨酸棒杆菌发酵过程代谢物及关键酶酶活分析[J]. 中国酿造, 2010(6): 28-31  

[4] Matsuokaa Y, Shimizu K. Current status of 13C-metabolic flux analysis and future perspectives[J]. Process Biochemistry, 2010, 45(12): 1873-1881 
[5] Mentz A, Neshat A, Pfeifer-Sancar K, et al. Comprehensive discovery and characterization of small RNAs in Corynebacterium glutamicum 

ATCC 13032[J]. BMC Genomics, 2013, 14: 714  
[6] Yang YK, Wang F, Sun Y, et al. Effect of different dissolved oxygen concentrations on metabolism in Corynebacterium glutamicum[J]. 

Microbiology China, 2016, 43(11): 2540-2549 (in Chinese) 
杨艳坤, 王芬, 孙杨, 等. 不同溶氧对谷氨酸棒杆菌代谢的影响[J]. 微生物学通报, 2016, 43(11): 2540-2549 

 

Influence of dissolved oxygen on the metabolism in  
Corynebacterium glutamicum 

ZHOU Ning-Yi 
(The Editorial Board of Microbiology China, Beijing 100101, China) 

Keywords: Corynebacterium glutamicum, Dissolved oxygen, Metabolic flux
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


