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Proteomics of protein 

post-translational modifications



DNA encodes functions

mRNA transfers functions

Proteins fulfill functions

PTMs regulate functions

Post-Translational Modifications (PTMs) 
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Post-Translational Modifications (PTMs) 
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1. Phosphorylation
2. Ubiquitination
3. Lysine PTMs (acetylation, methylation, …)
4. Arginine methylation 
5. Glycosylation (N-linked & O-linked)
6. Cysteine redox PTMs
7. Proteolytic processing (terminal modifications)
8. …



Phosphorylation
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Immobilized Metal ion Affinity 
Chromatography (IMAC)

High specificity: >95%

Fe3+ NTA-Agarose magnetic beads

Fe3+

beads

Titanium oxide beads

Metal Oxide Affinity 
Chromatography (MOAC)

High specificity: >90%
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Phosphorylation
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Phosphorylation

Ti (4+)-IMAC

High specificity: >98%
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Phosphorylation on tyrosine
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A total of 12.5 mg of protein lysate per experiment
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Ubiquitination 
E1 10
E2 ~40
E3 >600
DUB ~90

Phosphorylation
Kinase >500
Phosphatase ~140

Cohen et al, Cell, 2010.

Ubiquitination 
Ubiquitin: 76 AA polypeptide that conjugates with other proteins

Hurley et al, BJ, 2006

DUB

DUB
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Anti-KGG antibody

Xu et al, Nat Biotech, 2010
Mol Cell Proteomics. 2013 Mar;12(3):825-31
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15 mg of peptides
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Lysine acetylation
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Lysine PTMs
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Lysine methylation

S-Adenosyl methionine (SAM)



Lysine acetylation
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7.5 mg of proteome
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Lysine acetylation
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