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Figure S1. Dynamic range of human milk proteome and identified glycoproteins. 

Figure S2. Global comparison of the glycan composition of N-glycopeptides in human milk 
vs human serum

Figure S3. Represented site occupancy of Asn69 from alpha-S1-casein by one major 
glycopeptide and unmodified peptide.

Supplementary FIG.  4 Protein sequences alignment of alpha-S1-casein across different species.Supplementary FIG. 5 Experimental parameters used in the scheduled targeted assay for 
glycopeptide quantification.
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Figure S4.  Visual summary for each identified glycoprotein. Schematic drawing of 
the sequences of the identified glycoproteins with identified sites and identified different glycan 
compositions. (provided as separate file)

Table S1. 200 possible N-glycan compositions in human without sodium and with multiple 
fucoses

Table S2. Peptide to spectrum matches for EThcD spectra 

Table S3. Identified N-glycopeptides in human milk across lactation 

Table S4. Glycan compositions at identified N-glycosites

Table S5. The identities of the outer nodes in the glycoprotein-glycan network diagram (Figure 
2C)

Table S6. The normalized intensity of glycopeptides across lactation in one single donor



Figure S1. Dynamic range in the human milk proteome and 
identified glycoproteins. The dynamic range of detected glycoproteins spans the whole 
range of proteins detected in the human milk proteome. Proteins detected in the 
human milk proteome are plotted by their intensity in grey and the glycoproteins 
identified are mapped on top of them and colored in green. 

Figure S2. Global comparison of the glycan composition of N-glycopeptides in human 
milk vs human serum. A. Composition of N-linked glycoforms by PSMs in human milk 
based on PSMs (this study). B. Composition of N-linked glycoforms by PSMs in human 
serum based on data from Sun et al.23. In particular, hybrid structures and complex glycans 
harboring multiple fucoses seems to be more abundant in human milk vs serum. 



Figure S3. Represented N-glycan site occupancy of Asn69 on alpha-S1-casein as 
extracted from data from one major abundant glycopeptide and the unmodified 
peptide. A. An illustrative example of XICs of the unmodified peptide 
DTRNESTQNCVVAEPEK and its glycosylated form harboring a 
HexNAc(4)Hex(5)Fuc(1)Sia(1) glycan and other less abundant glycosylated forms. 
B. The XICs of the unmodified peptide DTRNESTQNCVVAEPEK and 
its glycosylated form harboring a HexNAc(4)Hex(5)Fuc(1)Sia(1) glycan 
in all replicates. C. Observed site occupancy across the stages of lactation measured in 
triplicates. The glycosylation site occupancies ranged from 20% (weeks 1 and 12) to almost 
fully occupied 95% (week 16).



Figure S4. Protein sequence alignment for alpha-S1-casein across different species. 
The red colored letters indicate the novel N-glycosylation site found in human alpha-S1-casein. 
This site is not present in isoform 3 of human alpha-S1-casein. It seems to be unique for the 
human orthologue and is not present in related mammalian species.



Figure S5. Experimental parameters used in the scheduled targeted assay 
for glycopeptide quantification. A. With the chosen 3 minutes window, the 
concurrent precursors were at a maximum 37 (blue line). Taking 54 ms as the ion injection 
time, a mass resolution setting of 30,000 and an average peak width of 30 s, at least 
10 data points were taken over each chromatographic peak. B. Overall 
chromatogram of targeted glycopeptides. C. The CVs of all spiked PRTC peptides were 
calculated for all the runs, 70% of them had a CV less than 20%, another 30% had a CV 
less than than 40%. CV: coefficient of variation; PRTC: Pierce Peptide Retention Time 
Calibration Mixture. 




