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Label-free
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Label-free quantification: principle 
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J Proteomics. 2010 Sep 10;73(10):1954-73

Label-free quantification

 Spectral counting
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Label-free quantification



7

Spectral counting

Stochastic sampling
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Counting the number of MS/MS spectra
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Spectral counting is semi-quantitative!



Time

20 s

Time

Depending on how complex the sample is at a specific retention time, 
the machine might be busy (i.e., doing many MS2) 
or idle (i.e., few or none MS2)

Spectral counting
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2 counts

2 counts

Spectral counting: limitation



Label-free: peak area (QQQ MS)
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Label-free: Area Under Curve measurement



MS2 scan

Ion intensity
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Retention Time

Label-free: Area Under Curve measurement



Importance of Resolution for label-free
: MS1 level feature detection
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Spectral counting



Cox and Mann, Nature Biotechnol 26, 2008.

Importance of Resolution for label-free
: MS1 level feature detection



J. Proteome Res., 2014, 13 (11), pp 5041–5050

Label-free: Area Under Curve
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1. Retention time
2. Peak intensity
3. Monoisotopic mass accuracy
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Cox and Mann, Nature Biotechnol 26, 2008.

Area Under Curve measurement



Regarding Label-free…

- Calculate individual peptide “Intensity”. 
Protein Intensity = mean of peptides intensities

- LFQ normalization



Label-free is Reliable?

Yeast model

Ghaemmagami S. et al., Nature 425, 2003

Huh WK. et al., Nature 425, 2003



Ghaemmagami S. et al., Nature 425, 2003 De Godoy LM. et al, Nature, 2008.

‐Label‐free became reliable AND 
showed good correlation with a 
well‐established model

Label-free is Reliable?
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Label-free is Reliable?

Mol Cell Proteomics 2014 Sep;13(9):2513-26

Spectral countingIntensityMaxLFQ





Label-free in primary cells

Immunity 32, 279–289, February 26, 2010



29



30



31


