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Lipid biosynthesis/metabolism in protozoan parasites

There are currently no effective treatments against many of the debilitating and fatal diseases caused by insect-transmitted
protozoan parasites such as Trypanosoma brucei (African sleeping sickness), Trypanosoma cruzi (Chagas’s) Leshmania,
Plasmodium (malaria) and Toxoplasma. The cell-surface’s of these parasites are covered in glycosylphosphatidylinositol
(GPI) anchors and related molecules (1). T. brucei biosynthesis of GPI anchors are required for their abundant variant
surface glycoprotein which protects them against the harsh environment of the bloodstream. This GPI anchor biosynthesis
is a proven genetic and chemical target for therapeutic drugs (2-4). Our research is concerned with the biosynthetic
pathways of the building blocks required for GPI assembly (Pl, PE, Dol-P-Man and other related phospho- and glyco-
lipids). We are finding significant exploitable differences between human and parasitic biosynthetic pathways and enzymes
(5-6). Inhibitor studies and chemical synthesis followed by screening of focussed compounds libraries for lead compounds
will ultimately result in therapeutic drugs against these Third World diseases.

The multi-disciplinary research approach involves:

(a) In vivo and in vitro biosynthetic studies, to investigate how the parasites de novo synthesise their lipids and GPlIs.

(b) Bioinformatics, molecular biology and molecular parasitology are used to clone novel genes, allowing gene-
knockout and/or RNAi approaches to genetically validate them as drug targets (3).

(c) Biochemical phenotyping of these modified parasites using labelling methods, quantification of metabolites and
proteins, enzymatic assays, various mass spec methods and lipidomic approaches to help us understand the
parasite’s responses.

(d) Recombinant expression and development of enzymatic assays, ultimately for high-throughput screening, in
conjunction with the design and chemical synthesis of biosynthetic inhibitors as drug leads.

SELECTED RECENT PUBLICATIONS

Ferguson, M.A.J. et al Biochim. Biophys. Acta 1999 1455: 327-340.
Nagamune, K. et al Proc. Natl. Acad. Sci. U.S.A. 2000 97: 10336-10341.
Chang, T. et al J. Biol. Chem. 2004 277: 50176-50182

Smith, T.K. et al EMBO J. 2004 23: 4701-4708.

Smith, T.K. et al EMBO J. 2001 20: 3322-3332.

Smith, T.K. et al J. Biol. Chem. 2002 277: 37147-37153

oakwN~

OTHER SELECTED PUBLICATIONS FROM THE GROUP

Smith, T.K. et al JBC 282 (44) 32042-32042.

Richmond, G. & Smith, T.K., BJ 2007 405 (2), pp. 319-329

Byres, E. Smith, T.K. and Hunter WN. J Mol Biol 2007 371 (2), pp. 540-553.
Richmond G.S. and Smith, T.K. Molec Micro 2007 63 (4), pp. 1078-1095.
Martin, K. & Smith, T.K. BJ 2006 396: 287-295.

Martin, K. & Smith, T.K. Molec Micro 2006 61(1): 89-105.

ok wn =

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


