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Complexity of milk pro-
teomics

Milk proteomics covers the 
identification, characterizati-
on and quantification of milk 
proteins. Its applications
vary from the basic compo-
sition of milk proteins to their 
post-translational modifica-
tions (PTMs), occurring na-
turally or via processing and 
storage. 
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Isoforms and post-translatio-
nal modifications:

 y Protein genetic variants
 y Disulfide bonds
 y (De)Phosphorylations
 y (De)Glycosylations
 y Glycations and further 

Maillard reactions
 y Cross-link (formation of 

LAL/LAN)
 y Deamidation
 y Proteolysis

General proteomics workflow

 y In-solution digest
 y Protein extraction

 y 1 and 2D SDS-PAGE
 y Liquid chromatography (LC)

 y Gel-spot volume determi-
nation by image analysis

 y UV quantification
 y MS quantification (TIC, EIC)
 y Multiple reaction monito-

ring (MRM)

 y Database searching, like 
Mascot

 y Protein databases (Uni-
Prot/Swiss-Prot)

 y Multivariate statistics

Our bioinformatic tools
Protein database and in silico protein 
digestion tool for MRM method de-
velopment: 
www.peptidepredictor.com
Database of milk bioactive peptides 
which extensive search options:
http://mbpdb.nws.oregonstate.edu/

Examples of proteomic/peptidomic applications

 y Influence of protein composition and PTMs on milk coagulation properties (Milk Genomics)
 y Characterization of unwanted side activities of lactase enzymes in lactose-free products 

(Lactolight)
 y Quantitation of molecular markers for processing
 y Composition and mechanism investigation of sediment in UHT products
 y Composition of aggregates in eg whey based drinks and how to avoid them
 y Quantifying differences in digestion of A1 and A2 milk
 y Composition of milk from old, Danish cow breeds
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Sample Separation
Detection/

quantification
Data analysis/
bioinformatics

Proteomics is defined as quantifying and characterizing a specific group of 
proteins in a cell, tissue or other biological sample
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