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Abstract: In this study, patterns of proteome expression were monitored and specifically expressed proteins in
human milk were detected in collected human milk after 1 week, 3 weeks, and 6 weeks from delivery. A quantitative
shotgun proteomic approach was used to identify human milk proteins and reveal their relative expression amounts.
For each sample, two independent human milk samples from two mothers were pooled, and then three replicated
shotgun proteomic analyses were carried out. Casein, which is a highly abundant protein in human milk, was
removed, and then trypsin was treated to produce a digested peptide mixture. The peptides were loaded in the
home-made reversed-phase C18 fused-silica capillary column, and then the eluted peptides were analyzed by using
a linear ion-trap mass spectrometer. The relative quantitation of proteins was performed by the normalized spectral
count method. For each sample, 81-109 non-redundant proteins were identified. The identified proteins consisted
of glycoproteins, metabolic enzyme, and chaperon enzymes such as lactoferrin, carboxylic ester hydrolase, and
clusterin. The comparative analysis for the 63 proteins, which were reproducibly identified in all three replications,
revealed that 25 proteins were statically significant differentially expressed. Among the differentially expressed
proteins, Ig lambda-7 chain C region and tenascin drastically decreased with the delivery time.
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Fig. 1. Schematic diagram of proteomic analysis from human-
milk.
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Table 1. The list of the 15 highest expressed proteins in human milk

Accession Number® Protein name # AAsY MW9[kDa] pl¥
Q5EK51 Lactoferrin 711 78.27 8.18
P47710 Alpha-S1-casein 185 21.66 5.38
075612 Carboxylic ester hydrolase (Fragment) 612 66.32 6.64
E7ER44 Lactotransferrin 708 77.92 8.12
P07498 Kappa-casein 182 20.29 8.92
P05814 Beta-casein 226 25.37 5.78
Q6IBD7 FABP3 protein 133 14.82 6.8
P01833 Polymeric immunoglobulin receptor 764 83.23 5.74
Q96K 68 cDNA FLJ14473 fis 494 53.05 6.86
P10909 Clusterin 449 52.46 6.27
Po1011 Alpha-1-antichymotrypsin 423 47.62 5.52
QOKKI6 Immunoblobulin light chain (Fragment) 219 24.01 8.06
L8E7Z2 Alternative protein DLG1 65 7.38 6.51
Q56G89 Serum albumin 609 69.04 6.2
P63261 Actin, cytoplasmic 2 375 41.77 5.48

niProt Knowledgebase name, Pnumber of amino acid, ®molecule weight, Visoelectric point
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Fig. 2. Distribution of pl value (A) and molecular weight (B) of proteome in casein removed human milk.

Table 2. Enriched GO term of total proteins in casein removed human milk

GO term Description P-value FDR g-value
GO0:0046902 regulation of mitochondrial membrane permeability 8.06E-05 2.21E-01
GO0:0090559 regulation of membrane permeability 8.06E-05 1.11E-01
GO0:0009056 catabolic process 2.14E-04 1.96E-01
G0:0007006 mitochondrial membrane organization 4.16E-04 2.85E-01
GO:0055074 calcium ion homeostasis 4.31E-04 2.37E-01
Biological process  GO:0072507 divalent inorganic cation homeostasis 4.31E-04 1.97E-01
GO0:0021762 substantia nigra development 4.84E-04 1.90E-01
GO:0048857 neural nucleus development 4.84E-04 1.66E-01
GO0:0044712 single-organism catabolic process 5.59E-04 1.70E-01
GO0:0032496 response to lipopolysaccharide 9.27E-04 2.55E-01
GO:0002237  response to molecule of bacterial origin 9.27E-04 2.31E-01
Cellular component  GO:0005739 mitochondrion 8.52E-04 3.33E-01
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Fig. 3. Composite protein expression patterns of gene function categories.
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