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Molecular mechanism of Staphylococcal plasmid transfer 
 

Jamie A. Caryl and Christopher D. Thomas 
 
Background 
Horizontal gene transfer in bacteria results in genetic diversity 
with important medical consequences.  Small, non-self 
transmissible, mobilisable, staphylococcal plasmids such as 
pC221 offer a simple system that embodies the initial events in 
plasmid mobilisation. 
 
pC221 is a 4.6kb chloramphenicol resistance plasmid of 
Staphylococcus aureus.  Although not self-transmissible, it can 
be mobilised by a co-resident self-transmissible plasmid such 
as pGO1.  Typically for a small plasmid, pC221 contains only 
those genes required for its own DNA processing and contains 
four such loci: an origin of transfer (oriT); a DNA relaxase, 
MobA; and the putative accessory proteins, MobB and MobC. 
 
Recent findings 
MobC binds to oriT at two sites containing a 9 bp consensus 
sequence (Fig. 1), and additionally within the mobC gene at a 
7 bp conserved sequence.  The addition of MobA to the 
MobC-oriT complex modified the observed footprint profile at 
the nick site and the adjacent MobC binding site.  The oriT has 
recently been functionally characterised with respect to these 
sites.  A 78 bp region of oriT, encompassing the nick site and 
the proximal MobC binding site (MCB) has been used as a 
nicking substrate (Fig. 2).  Mutations in both MCB and the 
region modified by the addition of MobA (SRA) abolish nicking, thus demonstrating that 
nicking by the MobA relaxase requires the binding of MobC, and the presence of an intact 
SRA sequence. 
 

 
The SRA sequence is not conserved between the related oriTs of pC221 and pC223. It was 
thought this sequence may therefore be functionally important in substrate recognition.  The 
SRA regions (which differ by 4 bp) were swapped between the pC221 78 bp nick target and a 
comparable nick target of pC223 (Fig. 2).  Exchange of this region was indeed found to swap 

 

Fig. 1. DNaseI footprinting of 
MobC at oriT.  Titration of 
MobC. Vertical bars indicate 
protection. Arrows indicate 
consensus direct repeats. 

 
Fig. 2.  Schematic detailing SRA-swap between pC221 oriT (white) and pC223 oriT (black), and the 
nickability of recombinant substrates by pC221 MobA 21A or pC223 MobA (23A) 



15 

the substrate specificity, thus SRA represents a recognition sequence by which the relaxases 
recognise their specific substrate. Determination of the corresponding specificity domain in 
the MobA protein and the nature of any MobA-MobC interactions are currently under 
investigation. 
 
Publications 
Caryl, J.A., Smith, M.C.A. and Thomas, C.D. (2004). Reconstitution of a staphylococcal 
plasmid-protein relaxation complex in vitro. J. Bacteriol. 186:  3374-3383. 

Caryl, J.A. and Thomas, C.D. (2005) Initial events in small staphylococcal plasmid transfer.  
In, Thomas, C.M. et al. (eds). Plasmid Biology 2004: International Symposium on Molecular 
Biology of Bacterial Plasmids and other Mobile Genetic Elements. Plasmid 53: p.47-48.  
 
Acknowledgements & Funding 
We thank Val Sergeant for technical support.  This work has been funded by a grant from 
BBSRC. 



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


