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Conclusions

« The combination of immunoaffinity depletion, isotopic
labeling, and fractionation with the AMT tag approach
enables effective proteomic studies of systemic
inflammation in humans. The validity of the current
strategy is supported by the fact that a number of
proteins having known positive acute phase expression

Methods Results

Sample:

Overview

* Analysis of temporal changes in plasma protein
abundances within 24 h upon
lipopolysaccharide (LPS) administration.
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the AMT tag database by 11 Da, and merged with the original database
FDR = (# of matches from shifted DB)/(# of matches from normal DB)

FDR is estimated to be ~4%
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* Prepared from a healthy subject using intravenous administration of
LPS: T=0, 2, 4, 6,9, and 24 h.

Top-12 protein depletion:

+ A combined strategy of immunoaffinity top-12
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Inflammation:

AMT tag approach3:

» Peptide identification: paired mass-elution time features observed in
LC-FTICR analyses were matched against corresponding

Fig. 2. Error distribution histograms for (A) mass and (B) NET of unique peptides
matching to the merged AMT tag Blue di
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proteins (upper panel) and down-regulated proteins (lower panel) that were quantified

from the time point samples.

While abundances of the majority of proteins quantified
in this study remained unchanged, a number of proteins
were determined to have significantly altered

* A hallmark of many human diseases ¢ A shifted part of the merged database. 3 3 ed ltered
. . . . databases using a error tolerance window of 2 ppm and 1.5% =,/A =, /A abundances within 24 h upon LPS administration,
* Previous studies have relied heavily on gene normalized elution time (NET) 8 2 providing new candidates for further validation
expression analysis of blood leukocytes and ) - 300 Quantitation accuracy g 1 ) experiments.
other tissues (from critically injured patients) * A new LCMSWARP algorithm was applied 250 + Two identical aliquots of T, Fo 3
High-throughput quantitative proteomics ma g samples were labeled in either £ 1 2 - Acknowledgements
. R s S
9 . 9 ,p . a p y Time point Oh g0 H,'60 or H,'%0 82 g 21 Haptoglobin This research was supported by the National Institute of General
provide new insights B 150 1 « A total of 1499 peptides were 5 - 3 Medical Sciences (Large Scale Collaborative Research Grants U54
3 identified and quantified from this h T T T T T h T T T T T GM-62119-02) and the NIH National Center for Research
% 100 1 1:1 labeled sa?nple Oh 2h 4h 6h oh 24h Oh 2h 4h 6h Sh 24h Resources (RR18522). Experimental portions of this research were
. vy ) L 3 performed in the Environmental Molecular Sciences Laboratory, a
Advantages of current approach: 50 1 « Average Log, ratio: 0.02+0.37 = 5 2 B U.S. Department of Energy (DOE) national scientific user facility
« Increased dynamic range of detection: top-12 0 w w 2 g ] located ai (e Pacific Nortnwost National Laboratory (PNL) in
. : . . . 2 1 0 1 2 Fig. 3. Ratio distribution of all peptides g Q ichland, Washington. is a multiprogram national laboratory
protein depletion, cysteinyl peptide enrichment Log2[Ratio(180/160)] from the 1:1 labeled plasma sample. 5 o operated by Battelle for the DOE under Contract No. DE-ACO5-
. £ 2 76RLO 1830.
« Greater proteome coverage: combined results g % 4
from both Cys- and non-Cys-peptides. e . . e 824 ; References
uantificati ively low-abu i ) . )
Accurate quintitation posi/diZeZtion 120 Quantification of relatively low-abundance proteins* C . ", Von Willebrand factor 1. Liu T, Qian WJ, Strittmatter EF, et al. Anal. Chem. 2004, 76,
. . - E —_— —_—
. . R 1Pl Description Conc. (ng/mL; h 2h 4h 6h 9h 24h 5_345’53_53 )
labeling (with incorporation of two 180 atoms) /\ /\ /\ /\ /\ /\ TPI00297646.1 |Collagen alpha 1(7) chain. 03 s Oh2h 4h Bh oh 24 s o gh 9 2. Liu T, Qian WJ, Chen WN, et al. Proteomics. 2005, 5, 1263-1273.
1P100024825.1 |Megakaryocyte stimulating factor. 1 c c 3. Smith RD, Anderson GA, Lipton MS, et al. Proteomics. 2002, 2,
* Increased throughput: LC-FTICR and AMT LC-FTICR analysis 1P100022296.1 [Mast/stem cell growth factor receptor (CD117). 48 3 21 g 2 513-523.
tag approach. + Peptide and protein ID :g:ggg?gggq Z:Zag‘liast‘);pen IV collagenase (MMP2). g.g g 4] 5 1 4. Jaitly N, Monroe ME, Petyuk, VA, et al. Anal. Chem. In press.
- Time point/control ratio 1PI00022446.1 p,ate‘; factor 4. 97 <, %; o e 5. Qian WJ, Monroe ME, Liu T, et al. Mol. Cell. Proteomics. 2005, 4,
IPI00018274.1 |Epidermal growth factor (EGF) receptor. 1 2 3 ; . ;00-7§il Sharow V. White J. ot al. Biofechni 2003, 34 374
. . . Fig. 1. The combined strategy using the AMT tag approach. 1P100293276.7 |Macrophage migration inhibitory factor (MIF). 11.1 x -1 £ 19 . Saeed Al, Sharov V, White J, et al. Biotechniques. , 34, 374-
Previously established AMT tag database: 1PI00032292.1 [Metalloproteinase inhibitor 1 (TIMP-1). 14 %, %, Fibrinogen A chain 378.
: A A : Data analysis: IP100297284.1 |Insulin-like growth factor (IGF) binding protein 2. 15 - = -
+ Through various studies involving human —ata analysis: IPI00218795.1 |1 3 Contact Information
« 180)/16 10" : ; 5 .1 |L-selectin. 17 -3 T T T T T T T T T T
plasma O/'80 ratios: calculated as p"eV|0U§|Y described ) ] IPI00292218.3 |Hepatocyte growth factor-like protein. 20 oh 2h 4h 6h oh 24h Oh 2h 4h 6h oh 24h Tao Liu, Ph. D.
Cys datab: 9145 tides; 2342 tei * Results from Cys- and non-Cys-peptides were combined for final :E:ggg;g;g: xat(‘;lmihagelcwony ihmma‘mg factor (WCSF)recopror gg Fig. 5. K lusteri lysi Fig. 6. Increased abundances are Biological Sciences Division, K8-98
. S database: eptlides; roteins in i ifi i ifi ] -1|Antileukoproteinase 1. ig. 5. K-means clustering analysis. ig. 6. u Pacific Northwest National Laborat
Y pep P prOte{n identification and quaf_ﬂmcatlon IPI00005721.1 |Neutrophil defensin 1. 42 Expression graphs are shown for shown for selected proteins: (A) p_aé'_ 'Bcoxoggg‘," ;Sich|:nlzn3w;a9;:;gzory
+ Non-Cys database: 13,534 peptides, 2603 + Protein ID redundancy: Protein Prophet 1P100008494.3 |Intercellular adhesion molecule-1 (ICAM1). 43 typical up (A), p in; (B) Von Wi omail tao.liu’@pnl.govy
proteins + Clustering: TIGR MultiExperiment Viewer® *Reference concentrations are from healthy individuals. (B), and down-regulated (C) proteins. factor; and (C) fibrinogen A chain. Phone: (509) 376-4145





<<
  /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


