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Why quantitative proteomics?

Quantitative proteomics for identification of cancer biomarkers



Why do we need to quantify protein phosphorylation 
changes?

Quantitative phosphoproteomics applied to the yeast pheromone signaling pathway

Increased phosphorylation

Decreased phosphorylation

Unchanged phosphorylation

How quantitative proteomics?

1. Label-free 

2. SILAC (Stable Isotope Labelling with Amino acids in 
Cell culture)

3. iTRAQ (isobaric Tags for Relative and Absolute 
Quantitation)

4.  



Label-free approach

Integration of extracted ion chromatogram peaks (Higgs et al., 2005) 

Spectral counting (Pang et al., Gao et al.)
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Representative MS spectrum generated using SILAC
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iTRAQ reagent structure

4 different iTRAQ reagents, 4 different reporters, same total mass, same 
behavior in MS
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1) Extract
2) Digest
3) Label
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Representative MS spectrum generated using iTRAQ
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Which is the best approach?

SILAC requires living (and 
auxotrophic) organisms

iTRAQ involves a derivatization step 
that might not be complete or 

introduce side products

Fractionation and purification steps before 
iTRAQ labeling might introduce errors in 

quantitation

iTRAQ requires a new 
fragmentation mechanism (PQD)

SILAC: quantitation in full MS, identification in MS/MS

iTRAQ: identification and quantitation in MS/MS

Which is the best approach?
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