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Proteome analysis of the bovine milk fat globule: enhancement in the membrane purification
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The MFGM is the protective coat surrounding lipid globules in milk, which allows the dispersion of the fat in the milk plasma. This coat material is a tripartite structure that is partially derived
from the apical plasma membrane, from the endoplasmic reticulum and from other intracellular compartments of the mammary epithelial cell. This membrane prevents flocculation and
coalescence of lipid droplets and protects the fat against lipolysis (1). As MFGM acts as a natural emulsifying agent, it should be considered as a potential stabilizing agent in the preparation of
certain foods, e.g. creams and emulsions, infant formulas, and reduced-fat products (2). Furthermore, in recent years, different factors with health beneficial properties (cholesterolemia-lowering
factor, inhibitions of cancer cell growth...) have been detected in bovine MFGM components (3).

The protein composition of MFGM is completely different from the skim milk one. Milk is composed of numerous specific proteins (caseins, whey proteins). Even if bovine skim milk proteins
are well identified and characterized, the total identification of the bovine MFGM proteins has not yet been concluded. Many proteins that are present in low concentration may be easily missed
due to the overwhelming amounts of other contaminant proteins. Therefore, it is often necessary to reduce the complexity of the mixtures before the proteins can be identified.

The application of a method to obtain purified fat globules with a minor non globular-component is detailed. Additionally, four different detergents were tested: CHAPS, amidosulfobetaine-14

(ASB 14), Sodium Lauroyl sarcosinate (Sarkosyl) and Sodium deoxycholate, in order to maximize the membrane proteome extraction to be observed by following 2-DE.
MALDI-TOF MS and MS/MS was used to identify most proteins from the MFGM.
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- Protein spots of interest from bovine MFGM were excised from 2-DE, trypsin digested and identified by PMF and subsequent MS/MS analysis

The MFGM was extracted from fresh unpasteurised cream (Holstein milk). Cream was washed with phosphate buffer (0.01 M Na2HPO4/NaH2PO4; 0.9% NaCl; pH 7.2) and subjected to centrifugations between washes. Washed fat
globules were resuspended in distilled water and allowed to crystallise for twenty hours at 4°C. Globules were churned at 4°C until fat and sera (MFGM suspension) were separated. The total sera was centrifuged twice (5000 x g, 15
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1. Extraction of membrane proteins by detergents

2. 2-DE analysis of milk fat globule membrane

3. Identifications of proteins by PMF and subsequent MS/MS
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- Our method for the MFGM preparation allowed maximal elimination of non-MFGM proteins
- Extraction of membrane proteins by 4% CHAPS or 4% ASB 14 gave good results on a 2-DE map
- Presence of the most abundant proteins in the MFGM and further identification of MFGM minor proteins for additional completion of the proteome were confirmed.
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