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Labeling, Curing and Identification of Nodulation Ability
of Symbiotic Plasmids in Mesorhizobium huakuii

HU Guo-Yuan'~ LI Wei-Wei' ZHOU Jun-Chu?

(1. Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan Institute of Technology, Wuhan 430073)
(2. State Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University, Wuhan 430070)

Abstract: The symbiotic plasmid pMh7653Rb of Mesorhizobium huakuii strain 7653R was labeled by
TnS5-mob-sacB insertion, the mutant strain 7653RT14 labeled its symbiotic plasmid was obtained . Plasmid
curing experiment was carried out using the sacB positive selection method, the derivative 7653R-1 of sym-
biotic plasmid cured was obtained. Transpositional frequency of transposon Tn5-mob-sacB was higher than
107, Cultural characteristics of the mutant derivatives were similar to wild type strain 7653R. The nodula-
tion tests presented that 7653RT14 could form pink effective nodules, the result showed that pMh7653Rb
inserted by Tn5-mob-sacB did not lost nodulation ability. However, 7653R-1 lost nodulation ability or only
formed a few small null nodules. The results of stability tests indicated that 7653RT14 carrying symbiotic
plasmid inserted by Tn5-mob-sacB was stably inherited under the conditions tested, and could be used as

donor strain of symbiotic plasmid transfer.
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Bacterial strains and plasmids tested in this study

Strains or plasmids

Relevant characteristics

Source or reference

Mesorhizobium huakuii

7653R Wild strain, Nod "™, Fix" This lab
7653RT14 Derivative of 7653R, pMh7653Rb labeled with Tn5-sacB This work
7653R-1 7653R, cured pMh7653Rb This work
Escherichia coli
S17-1 Containing pMH1701, Tc" Km' Nal® [11]
Plasmid
pPMH1701 Containing Tn5-mob-sacB, Tc" Km" [11]
pMh7653Rb The largest plasmid of 7653R (pSym)7653R This work
pMh7653Ra The second largest plasmid of 7653R This work
1.2 EFEMEREH TY
YMA BTy N TY+Nal SM+ Nal
GBr 28 ,2d~4d 1 , Nal’
LB oy 37 S17-1
(ng/mL) (Km), 50; 1 mL >
(Nal), 20; (Tc),10 80 uL TY ) TY
1.3 R¥BE FALE B4R 10 E AR BY f ik 5 FRiC Bk » 28 ld~2d , 2mL
BY3H PR , 10 107" TY+Nal+ Km
, 28 3 d~4 d, ,
[2,3,11] SM+Nal+Km 1 R
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20 V 30 min, 100 V 6 h, Nal , Km; S1701(pMH1701)
EB Nal S Te Km , Km
1.5 HEYSEBXRE , — Nal
, E. coli S1701(pMH1701) 7653R
, 95% 5 min, , ,
0.1% HgCl, 5 min, , Tn5-mob-sacB 10°C 2)
8~10 , SM+Nal+Km 286
, 22 2d Tn5-mob-sacB
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Table 2 Transpositional frequency of transposon TnS-mob-sacB

Mating tests no. Selection plates Counting plates Frequencies of Spontaneous Km-
(S17-1x7653R) (SM + Nal+ Km) (SM + Nal) transposon Tn5-mob-sacB resistant mutation frequencies

1 1.71x10* 4.75x10° 3.60x107° 107

2 3.80x10° 1.15x10° 3.33x107° 107

3 3.51x10° 2.15x10° 1.634x107° 107

4 1.86x10* 6.35x10° 2.77x107° 107

5 1.33x10* 4.05x10" 3.28x107° 107

5

Note: The data are the means of CFU number from five culture plates

sacB Tn5
TY+7% TY , 37 , ,
28 2 d, Tc SM
T 7653R

pMH1701 ,  Tn5-mob-sacB s 7653R
TY+7% 7653R-1(pMh7653Rb"),

TY+7% 10 7653R-2(pMh7653Ra"),

SM  SM+Km s , ,
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2.2 7653R EFRFRICE R R E BRI BREY R R

BIIEFRIFIE S 45988 N E
(LPS) )
(LPS)

YMA , . PA
7653R (LPS)
7653RT14 7653R-1

, 7653RT14 , Tn5
7653R-1

2.3 FRRFRIER ERBITRE SN E

7653RT14 TY 15 R
TY , 28 4d

http://journals.im.ac.cn/wswxtbcn

10 TY+Km R

Km R

2RI HK 7653RT14 A Bk B
Fig. 2 Plasmid profiles of mutant strains 7653RT14
1: 7653R; 2,3: 7653RT14

3 it
M. huakuii Km
, 7653R 107°C  2),
7653R  Str Rif ,
7653RSR
Hynes
[11]
pMh7653Rb 9023

B

Tn5-mob-sacB

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



1419

7653RT14 (pMh7653Rb:: Tn5-mob-

sacB)
7653RT14
2 % X M

(1]

(2]

(3]

(4]

Zou XH, Li FD, Chen HK. Characteristics of plasmids in
Rhizobium huakuii. Curr Microbiol, 1997, 35: 215-220.

, 1998.

Hu GY, Li YG, Zhou JC. Biological characteristics of
plasmids of Mesorhizobium huakuii HN3015 from Astra-
galus sinicus. World Journal of Microbiology and Bio-
technology, 2007, 23: 845-851.

s s s

o 1L

(3]

(6]

[7]

(8]

[9]

[10]

(11]

[12]

[13]

1987, 6(2): 156—164.

Zhang Z, Chen H, Li F, et al. Construction of gene library
and isolation of pRaZl15 containing complete nodulation
genes in Rhizobium astragali. Chin J Biotechnol, 1991, 7:
213-219.

Zhang XX, Zhou JC, Zhang ZM, et al. Behavior of plas-
mid pJBSJI in Rhizobium huakuii under free-living and
symbiotic conditions. Curr Microbiol, 1995, 31: 97-101.
Zhang XX, Turner SL, Guo XW, et al. The Common
nodulation genes of Astragalus sinicus rhizobia are con-
served despite chromosomal diversity. App! Environ Mi-
crobiol, 2000, 66: 2988—-2995.

Vincent J. A manual for the practical study of root nodule
bacteria (IBP Handbook 15). Oxford: Blackwell Scientific
Publications, 1970.

Beringer JE. R factor transfer in Rhizobium legumino-
sarum. J Gen Microbiol, 1974, 84: 188—198.

Sambrook J, Fritsch EF, Maniatis T. Molecular cloning: a
laboratory manual. Cold Spring Harbor: Cold Spring Har-
bor Laboratory Press, 1989.

Hynes MF, Jurgen Q, O’Connell MP, et al. Direct selec-
tion for curing and deletion of Rhizobium plasmids using
transposon carrying the Bacillus subtilis sacB gene. Gene,
1989, 78: 111-120.

Eckhardt T. A rapid method for the identification of plas-
mids deoxyribonucleic acid in bacteria. Plasmid, 1978, 1:
584-588.

s s . s

, 1996, pp.95-99.

(D000 D010 (D0 1D0 D0 (Do D0 (D0 D0 (D0 (D0 (D0 10 (D0 (D0 1D (Do 1D (D0 (D (Do 10 (Do tDe (D0 (Do Do (Do D (D0 (D0 (D0 10 (D0 (Do (D (Do D (Do (Do (Do (D0 (Do tDe (Do

B 5 M

SD

© FERZERMEDFHRFATIKSHELL http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



	华癸中生根瘤菌共生质粒的定向标记、 消除与结瘤功能的鉴定 
	胡国元1*  李伟伟1  周俊初2 
	Labeling, Curing and Identification of Nodulation Ability  of Symbiotic Plasmids in Mesorhizobium huakuii 
	HU Guo-Yuan1*  LI Wei-Wei1  ZHOU Jun-Chu2 

	1  材料与方法 
	1.1  菌株和质粒 
	1.2  培养基和培养条件 
	1.3  根瘤菌质粒定向标记菌株的筛选与标记质粒的消除 
	1.4  根瘤菌质粒的快速检测 
	1.5  植物结瘤实验 

	2  结果与分析 
	2.1  7653R Tn5-mob-sacB转座突变株的获得与标记质粒的消除 
	2.2  7653R菌株标记菌株及其质粒消除的突变株的培养特征与结瘤能力测定 
	2.3  质粒标记突变株的稳定性测定 

	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


