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The Mutagenesis and Screening of Carotenoid Mutant
in Hydrogen-producing Photosynthetic Bacteria

ZHAO Jun LIAN Jian-Ke ZHAO Chun-Gui YANG Su-Ping"

(School of Life Science and Technology, Key Laboratory of Chemical Biology and Molecular Engineering of
Ministry of Education, Shanxi University, Taiyuan 030006)

Abstract: Mutagenesis and screening of hydrogen-producing photosynthetic bacteria, Rhodobacter sp. R7
strain, was investigated by using the combination mutation of ultraviolet ray and LiCl and layer plating
methods. A carotenoid mutant named R726 strain was obtained. The plate phenotype properties in carotenoid
mutant were different from that of parent strains. Living cells spectra showed that absorption peak of 550 nm
was appeared in carotenoid mutant, but not in parent strain. The absorption spectra of extraction of pigment
further confirmed the difference of carotenoid composition between the mutant and parent strains. The result
of TLC on silica gel plate showed that mutant has a lack of yellow carotenoid composition which occurs in
parent strain. H, productivity and biomass in carotenoid mutant was higher than that of parent strain. These
results revealed that mutant has a modified carotenoid biosynthesis pathway.
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Fig. 3 Living cells spectra of R726 and parent strain
1: parent strain ; 2: R726 mutant
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Fig. 4 Extraction spectra of R726 and parent strain
1: parent strain; 2: R726 mutant

5 R726 ()

( )TCL
Fig. 5 TLC of R726 (left) and parent strain (right)

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en



81

2.6 I 16S rDNA FHI4 47 :
9
R726
R726 , & & X K
165 rDNA > [1] Moskalenko AA, Makhneva ZK, Fiedor L, et al. Effects of
o carotenoid inhibition on the photosynthetic RC-LHI1
3 ﬁjl‘ﬁ complex in purple sulphur bacterium Thiorhodospira si-
birica. Photosynth Res, 2005, 86 (1-2): 71-80.
4 [2] Kakitani Y, Akahane J, Ishii H, et al. Conjugation-length

dependence of the T1 lifetimes of carotenoids free in so-
DNA lution and incorporated into the LH2, LHI1, RC, and

RC-LHI1 complexes: possible mechanisms of triplet-en-

ergy dissipation. Biochemistry, 2007, 46 (8): 2181-97.

B

Vasilyeva

(3] ; , . LH2
Rhodobacter sphaeroides , (GM309)
- (C ), 2003, 33(5): 385-340.
’ [4] Guillermo GA, Helen PL, Richard JC, et al. Carotenoid
> - diversity:a modular role for the phytoene desaturase
s step. Trends in Plant Science, 1998, 3 (11): 445-448.
R726 (5] , . :
: , 2003, 43 (2): 257-263.
TLC , R726 [6] ) . -
) : : , 1997.
16S rDNA Y (7] > ) )
R726 (Rhodobacter . , 2002, 18(4): 486-491.
sp.R7) , [8] Vasilyeva L, Miyake M, Khatipov E, et al. Enhanced

hydrogen production by a mutant of Rhodobacter sphaer-
oides having an altered light-harvesting system. J Biosci
> Bioeng, 1999, 87(5): 619-624.

EAAN. Frapte N P e pNU Pt X Flo o p N o ot bV F e N Flopna uN o o N Fo pta a N Pl nin pNl P a0 e a8 Do e oV o pia gV 3, sian . 3%, ong

Fo e SHREL

© PEMZFRMENARMATIKSHIES htto://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



	产氢红杆菌类胡萝卜素突变株的诱变和筛选 
	赵  军  连建科  赵春贵  杨素萍* 
	The Mutagenesis and Screening of Carotenoid Mutant  in Hydrogen-producing Photosynthetic Bacteria 
	ZHAO Jun  LIAN Jian-Ke  ZHAO Chun-Gui  YANG Su-Ping* 

	1  材料与方法 
	1.2  培养基和培养条件[5] 
	1.3  菌悬液制备  
	1.4  紫外线和氯化锂复合诱变  
	1.5  细胞生物量和类胡萝卜素特征性吸收峰测定 
	1.6  类胡萝卜素的提取纯化与分离 
	1.7  类胡萝卜素含量分析[6] 
	1.8  产氢装置和氢含量的测定[5, 7] 

	2  结果 
	2.1  紫外线-氯化锂复合诱变 
	2.2  突变株表型特征 
	2.3  突变株和出发菌株生长和产氢性能比较 
	2.4  突变株类胡萝卜素含量 
	2.5  突变株类胡萝卜素定性 
	2.6  突变株16S rDNA序列分析 

	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


