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Co-expression of trpBA and serA Genes in Escherichia coli
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Abstract: Escherichia coli trpBA-encoded tryptophan synthetase (TSase) and serA-encoded D-3-pho-
sphoglycerate dehydrogenase (PGDH) are key enzymes in tryptophan and serine biosynthesis pathway, re-
spectively. In order to improve bio-production of tryptophan through bioengineering means, a feedback inhi-
bition resistant serA gene was cloned by PCR and co-expressed with ##pBA gene, which was cloned and ex-
pressed before. Four recombinant plasmids were constructed successfully in the recombinant strains.
SDS-PAGE (sodium dodecyl sulfate polyacrylamide gel electrophoresis) showed target protein products of
37 kD (PGDH), 29 kD (TSase a subunit), 44 kD (TSase B subunit). The enzyme activity analysis indicated
the specific activities of TSase was increased by 2~4-fold, and that of PGDH was increased by 2.1~3.6-fold,
compared to the control. High enzyme activities could lead to high tryptophan production by the shake flask
fermentation. The amount of tryptophan biosynthesis in ABA-I strain was increased by 20.2 folds compared
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with that of the host strains.

Keywords: Tryptophan, Escherichia coli, serA, trpBA, Co-expression
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Fig. 1
; L trpBA ( T7
M: DNA marker III; 1: PCR product of #rpBA gene with T7 promoter; 2: PCR product of serA gene with T7 promoter.
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Fig. 2 Construction of recombinant plasmids of #rpBA and serA co-expression
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Fig. 3 Digestion of ABA- and ABA- recombinant
plasmids
M1 M2: DNA ; 2: ABA- EcoR +Hind
; 3: ABA- Bgl +Xho ; 4: ABA- Bgl
+Xho 1 ; 5: ABA- EcoR  +Hind

M1: DNA marker 1V; 2: ABA-
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Fig. 4 Digestion of BAA- and BAA- recombinant plas-
mids
M1 M2: DNA ; 2: BAA- EcoR ;
3: BAA- BamH ; 4: BAA-II EcoR

; 5: BAA- BamH

M1: DNA marker 1V; 2: BAA-I/EcoR 1; 3: BAA-I/BamH 1,
4: BAA-1I/BamH 1; 5: BAA-II/EcoR I; M2: DNA marker III.
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Fig. 5 SDS-PAGE analysis of total protein for the single-
and co-expression of trpBA and/or serA in E. coli DE3-491
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3 M: .
1: DE3-491/pET22b(+)-trpBA; 2: DE3-491/pET22b(+)-serA;
3: DE3-491/pET22b(+); 4: DE3-491/BAA-I; 5: DE3-491/ABA-II;
6: DE3-491/BAA-II; 7: DE3-491/ABA-I; M: Protein molecular
weight markers.
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Table 1

=1

TREMMEBIBRABTELR

Tryptophan production of engineered strains compare with that of the host strain

Engineered strains

Heterologous genes

Yields in flask culture (mg/L)

Relative yields of trp (Times)

DE3-491(Control) pET22b(+) plasmid 2.0 1.0
DE3-491-BA trpBA 9.8 4.9
DE3-491-A serA 12.4 6.2
BAA- serA trpBA cis-promoter 24.2 12.1
BAA- serA trpBA trans-promoter 26.6 13.3
ABA- trpBA serA cis-promoter 40.4 20.2
ABA- trpBA serA trans-promoter 14.0 7.0
6.2 12.1 7 133
. » ’
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29(4): 379-382.
(2] , .
, 1989, 29(3): 174-179.
[3] Joachim WS, Klaus M, Matthias R, ef al. Metabolic de-

sign based on a coupled gene expression-metabolic net-

work model of tryptophan production in Escherichia coli.
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drogenase of Escherichia coli K-12 and its possible im- (1] ’ A, > PpsA, pekA
plications for human 2-hydroxyglutaric aciduria. J bacte- . ( ), 2002,
riol, 1996, 178(1): 232-239. 41(1): 31-35.
[7] : : [12] : : :
> . , 2008, 24(5):
1990, 12(1): 25-29. 844-850.

R Y oY R Y SRY R RY RY R R RY SR R RY R R RY R R RY R R RY RY R RY RY R RY R R RY RY R RY Y SR R Y SR LY R SR R R SR R RY R R RY RY R RY RY R R

B EMTE
AR RN IZ B BT A IEFEER

. i © MERFRMEDARTATIKSHEE http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



	大肠杆菌trpBA和serA基因的串联表达 
	张绪梅1,2  郭长江1*  刘  云3  徐琪寿3 
	Co-expression of trpBA and serA Genes in Escherichia coli  
	ZHANG Xu-Mei1,2  GUO Chang-Jiang1*  LIU Yun3  XU Qi-Shou3 

	1  材料与方法 
	1.1  材料 
	1.2  方法 

	2  结果 
	2.1  serA、trpBA基因的扩增 
	2.2  serA和trpBA基因串联表达重组子的构建 
	 
	 
	2.3  二基因串联表达重组子的鉴定 
	2.4  二基因串联质粒在DE3-491中的表达 
	2.5  二基因串联表达重组菌表达的目的蛋白在DE3-491中酶活性测定 
	2.6  基因串联表达对色氨酸发酵产量的影响 

	3  讨论 
	参 考 文 献 




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


