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Our current research projects are centered on determining the molecular mechanisms involved in
electron transfer in flavin and metal-containing enzymes. This involves an interdisciplinary research
team investigating the physiochemical properties of heme proteins. The group has a number of
enzymes cloned and expressed and is successfully analysing their molecular properties using a
combination of protein engineering with kinetic and spectroscopic techniques.
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We have recently determined
the  high-resolution  X-ray
structure of Tryptophan
Dioxygenase. This  figure
shows the active site of the
enzyme with the heme group
Arg117 in red and the bound
tryptophan in green.
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Systems currently being analysed using a combination of protein engineering with kinetic and
spectroscopic, electrochemical and structural techniques are described in detail at the following web
site: http://www.chem.ed.ac.uk/chapman/

SELECTED RECENT PUBLICATIONS

1. “Molecular insights into substrate recognition and catalysis by tryptophan 2,3-dioxygenase” F.
Forouhar, J.L.R. Anderson, C.G. Mowat, S.M. Vorobiev, A. Hussain, M. Abashidze, C. Bruckmann, S.J.
Thackray, J. Seetharaman, T. Tucker, R. Xiao, L-C. Ma, L. Zhao, T.B. Acton, G.T. Montelione, S.K.
Chapman, and L. Tong, Proc.Natl.Acad.Sci.USA 2007, 104, 473-478.

2. “An octaheme c-type cytochrome from Shewanella oneidensis can reduce nitrite and hydroxylamine”
S.J. Atkinson, C.G. Mowat, G.A. Reid, and S.K. Chapman, FEBS.Letts. 2007, 581, 3805-3808.

3. “The second enzyme in pyrrolnitrin biosynthetic pathway is related to the heme-dependent dioxygenase
superfamily” W. De Laurentis, L. Khim, J.L.R. Anderson, A. Adam, R.S. Phillips, S.K. Chapman, K-H.
van Pee and J.H. Naismith, Biochemistry, 2007, 46, 12393-12404.

4. “Histidine 55 of tryptophan 2,3-dioxygenase is not an active site base but regulates catalysis by
controlling substrate binding” S. J. Thackray, C. Bruckmann, J.L.R. Anderson, L. P. Campbell, R.Xiao, L.
Zhao C.G. Mowat, F. Forouhar, L. Tong, and S.K. Chapman, Biochemistry, 2008, 47, 10677-10684.

5. “Rhodobacter sphaeroides haem protein: a novel cytochrome with nitric oxide dioxygenase activity” B-R.
Li, J.L.R. Anderson, C.G. Mowat, C.S. Miles, G.A. Reid and S.K. Chapman, Biochem.Soc. Trans., 2008,
36, 992-995.

EﬂStCH EM The Edinburgh and St Andrews Research School of Chemistry





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /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 <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


