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Data Analysis Methods for Quantitative Proteomics

Research
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Gene expression
Data analysis methods

for quantitative proteomics research

Protein amount depends on
« Protein synthesis rate
‘s Degradation rate

+ Cell growth rate -»protein dilution
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Relative quantitation Relative quantitation
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Dala analysis mathods for quantifative proteomics research

Absolute quantitation

Real sample A l
- (x/2 * o) ug/ml
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Reference sample |
(known amount
& pg/ml) ‘-

KL ERIENaIngTe

#d Gt A MY XE (2006, 2, 16-17)
Dsta ansysis mﬂndsqutmﬁtaivamm

2D—gel spot vs. microarray
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Clustermg 2D—gel spots
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Biomarker discovery
by 2D-gel analysis
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Peptide Mass Fingerprinting
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Quantitation by PMF
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Data analysis methods for quantitative proteommics research.

MS and MS/MS spectrum
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Protein Abundance Index (PAI)

(the number of observed peptides per protein)
I= (the number of observable peptides per piotein)

PA

Exponentially modified PAI
emPAl = 10°A — 1

Protein content

(mol %) =—20PAL_ 460
% (emPAI)
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Evaluation of PAI
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Labeled Quantitation
by mass spectrometry

+ Isotope Coded Affinity Tag (ICAT)

« Stable isotope labeling with amino
acids in cell culture (SILAC)

* iTRAQ
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Relative quantitation by tagging
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iTRAQ for .4 samples
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iTRAQ data analysis
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ESI-MS analysis

1. Ingel or solution digested protein
2. Nanoflow ESI—LC/MS seﬂ'ing
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XIC (extraoted ion Chromatogram)
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Snapshot of msInspect (from Fred Hutchinson Cancer Rescarch Center)
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LC/MS/MS quantitation tools

ASAPRatio / XPRESS
« msQuant
« mslnspect
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Data analys:s methods for quantitative proteomics research

Relative quantitation from two
experiments
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Label-free quantitation

Detection of Saimonclls Proteins inducod
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mRNA vs. Protein
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Discussion

« New high—throughput quantitative proteomics techniques
continue to emerge,

« New quantification methods are accompanied with large—
scale data analysis algorithms.

« The improvement of data reproducibility and accuracy at
mass spectrometry enhances the reliability of quantitative
analysis resuit.

» The integrated data analysis of the proteome,
transcriptome and genome is expected to provide new
information and knowledge in life science.
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