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S H O RT  C O M M U N I C AT I O N

Abstract: Hemoglobinopathies are important inherited disorders with high prevalence in

many tropical countries. Prediction of protein nanostructure and function is a great challenge

in proteomics and structural genomics. Identifying the point vulnerable to mutation is a new

trend in research on disorders at the genomic and proteomic level. A bioinformatics analysis

was performed to determine the positions that tend to correspond with peptide motifs in the

amino acid sequence of alpha and beta globin chains. To identify the weak linkage in alpha

globin and beta globin chains, a new bioinformatics tool, GlobPlot, was used. For the alpha

globin chain, 22 positions were identified: the disorders were found at positions 3–8, 38–42,

46–51, and 75–79. For the beta globin chain, 46 positions were identified: the disorders were

found at positions 61–146. The study showed that weak linkages in alpha globin and beta

globin chains can be identified and provide good information for predicting possible new

mutations that could lead to new hemoglobinopathies.
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Introduction
Hemoglobinopathies are important inherited disorders with high prevalence in many

tropical countries (Atweh et al 2003). In structurally abnormal hemoglobins, the

following mechanisms can be invoked: single nucleotide base substitutions leading

to amino acid replacement or chain termination variants; nucleotide deletions (or

additions) leading to deletion and frameshift variants; and nonhomologous crossing

over leading to the production of fused globin chains (Forget 1979). A defect in the

globin chain is the main cause of hemoglobinopathies. The molecular basis of the

hemoglobinopathies, disorders characterized by the absence of, or decreased, synthesis

of alpha globin or beta globin chains, is quite heterogeneous (Forget 1979). The

mutation in the gene coding for alpha globin or beta globin chains is the underlying

pathogenesis of hemoglobinopathies (Atweh et al 2003). Clinical manifestations of

these disorders vary from mild to severe presentations (Atweh et al 2003).

Predicting protein nanostructure and function is a great challenge in proteomics

and structural genomics. Identifying the point vulnerable to mutation is a new trend

in research on disorders at the genomic and proteomic level (Levin et al 2002; Lee

and Wang 2005). Generally, disordered regions in proteins often contain short linear

peptide motifs that are important for protein function. Identification of the peptide

motifs in the amino acid sequence can give a good prediction of the weak linkages in

a protein (Levin et al 2002; Lee and Wang 2005). A bioinformatics analysis was

peformed to determine positions that tend to correspond with peptide motifs in the

amino acid sequence of alpha globin and beta globin chains.

Materials and methods
Obtaining the amino acid sequence
The database ExPASy (Gasteiger et al 2003) was used for searching the amino acid

sequence of normal human alpha globin and beta globin chains. The derived sequences

were then used to identify the weak linkage.
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Where is the weak linkage in the globin chain?
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Identification of weak linkage in the
globin chains
To identify the weak linkage in alpha globin and beta globin

chains, a new bioinformatics tool, GlobPlot (Linding et al

2003), was used. GlobPlot is a web service that allows the

user to plot the tendency within the query protein for order/

globularity and disorder (Linding et al 2003). It successfully

identifies interdomain segments containing linear motifs,

and also apparently ordered regions that do not contain any

recognized domains (Linding et al 2003).

Results
Twenty-two positions were identified for the alpha globin

chain (Figure 1). The disorders were found at positions 3–

8, 38–42, 46–51, and 75-79. Forty-six positions were

identified for the beta globin chain (Figure 2). The disorders

were found at positions 61–146.

Discussion
Structural aberration is believed to be the main underlying

pathogenesis in hemoglobinopathy (Atweh et al 2003).

Some disorders are described as a single substitution with

other effects on the sequence frame; other disorders are

mentioned as a frameshift (Atweh et al 2003). The mutations

in globins can bring clinical manifestation in affected

subjects. There are many reported mutations of globin and

there are many undetermined ones. In the present study, an

algorithm was used to identify the positions in the amino

acid sequences of alpha globin and beta globin chains that

can mutate.

Many positions were identified; some are known and

others are newly discovered. Of interest, fewer positions

were identified in alpha globin than in beta globin. More

points with known mutations have been reported for beta

globin than for alpha globin (Atweh et al 2003). The present

study shows that weak linkages in the alpha globin and beta

globin chains can be identified and can provide good

information for predicting possible new mutations that can

lead to new hemoglobin disorders.
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mvLSPADKtn vkaawgkvga hageygaeal ekmflsfPTT

KTyfpHFDLS Hgsaqvkghg kkvadaltna vahvDDMPNa

lsalsdlhah klrvdpvnfk llshcllvtl aahlpaeftp avhasldkfl

asvstvltsk yr

Figure 1 Identified positions (in capitals) that correspond with peptide motifs
in amino acid sequence of alpha globin.

vhltpeeksa vtalwgkvnv devggealgr llvvypwtqr ffesfgdlst

pdavmgnpkv KAHGKKVLGA FSDGLAHLDN

LKGTFATLSE LHCDKLHVDP ENFRLLGNVL

VCVLAHHFGK EFTPPVQAAY QKVVAGVANA

LAHKYH

Figure 2 Identified positions (in capitals) that correspond with peptide motifs
in amino acid sequence of beta globin.

Powered by TCPDF (www.tcpdf.org)



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


