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Figure S1. Overview of N-glycoproteomes in different sample groups. (A) Dynamic range of identified proteins.

Orange dots indicate identified glycoproteins and blue dots represent proteins without identified glycosylation sites.

(B) Distributions of the numbers of glycosylation sites detected at each identified glycoprotein. (C) Distributions of

the glycosylation sites detected with different numbers of glycans. (D and E) Venn diagrams illustrating (D) the

numbers of glycoproteins and (E) the numbers of glycopeptides identified in each sample group.
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Figure S2. Comparison of N-glycoproteome profiles in the COVID-19 colostrum and Ctrl colostrum groups. (A) A
volcano plot showing changes in glycopeptides. The open circles represent glycopeptides that were exclusively
detectable in the COVID-19 colostrum group; their abundances in the COVID-19 mature group were manually set as
a fixed minimum quantitative value, thereby giving rise to an identical fold-change value in the plot. (B) A bar graph
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Figure S3. Comparison of COVID-19 colostrum and COVID-19 mature sample group proteomes. (A) A volcano plot
of proteomes in COVID-19 colostrum and COVID-19 mature milk. (B) Enriched biological processes of differentially
expressed proteins (p of each Gene Ontology [GO] term < 0.0002). The graph shows both numbers and

percentages of differently expressed proteins in each term group.

s4



A N-glycopeptides C  =COVID-19 colostrum = COVID-19 mature

(COVID-19 colostrum/COVID-19 mature) ® Ctrl colostrum » Ctrl mature
] i . : IGHA1(P01876)
Lo o
7 | ! :
1 1 1l
i ! H
1 1 1
— u 1 1
6 i | H
— | ! H
) | | H
=] ¢ 1 i
e 5 = H 1 H [ )
g o o
= | P N3H4
- 1 1 4
4 N ° N3H4s1
= i : i 0 N3H5S1
HER B :
] | ! I e N3H6
g T O N3H651
T e : pe, e o
__________________ J___'r__‘-_ Y LIS 5 - N4H4S1
14 ! b ’ N4H551
TPy N4H5S2
v 1 O e e e e —————— e m e = = -
0 T T T T | T T T T T 1 Asn340
6 5 4 3 -2 -1 01 2 3 4 5 6 NoHa
Log , (fold change
B g,( ge) e
Site-specific N-glycosylation N2H6
(COVID-19 colostrum vs. COVID-19 mature) N3H3
008431 | MFGM_N238_HexNAc(2)Hex(5)
QU8380|LG3BP_N551_HexNAc(2)Hex(5) = COVID-19 colostrum N3H551
P24821| TENA_N788_HexNAc(4)Hex{5)Fuc(1NeuAc(1
pzasuIT[N(Naziuz:migagHZ(S}F:Eu)Ns:AE:l; = COVID-19 mature N3H6S1
P24821| TENA_N184_HexNAc(4)Hex{5)Fuc(1NeuAc(1)
P24821| TENA_N1034_HexNAc(4)Hex(5)Fuc(1)NeuAc(1) N4H3F1 |,
P24821| TENA_N1018_HexNA(2)Hex(5) .
P24821| TENA_N101 _HE:NAE(Z}H::(S) N4H4F1 —— —
P10909| CLUS_N354_HexNAc(4)Hex(5)Fuc(1)NeuAc(1) 1
P02750| A2GL_N269_HexNAc(4)Hex(5)NeuAc(1) N4H5F151 ——_—
P01877|1GHA2_N92_HexNAc(4)Hex(d)Fuc(1) g
P01877|IGHA2_N92_HexNAc(4)Hex(3)Fuc(1) N4H5F152 — -
PO1877|IGHA2_NAT_HexNAc ue(2) a
PO1877|IGHA2_N47_HexNAc(5)Hex(S)Fuc(1]NeuAc(2) N4H552 —— —
PO1877|IGHAZ_N47_HexNAc( (5)Fuc{1)NeuAc(1) i
PO1877|IGHA2_N47_HexNAc(5)Hex(5)Fuc(1) N5SH4 —
PO1877|IGHA2_N47_HexNAc(5)Hex(4)Fuc(1)
PO1877|IGHA2_NA47_HexNAc(5)Hex(3)Fuc(1)
PO1877 IGHA27N477HZ:MAE(4}H:(S)F:E[urueuﬂ\cu) N5H5F151
PO1877|IGHA2_N47_HexNAc(4)Hex(4)Fuci1) N5H5S1

PO1877|IGHA2_N47_HexNAc(4)Hex(3]Fuc(1)

PO1877|IGHA2_N205_HexNAc(4)Hex(5)Fuc(1)NeuAc(1)
PO1877|IGHA2_N205_HexNAc(4)Hex(4)Fuc(1)
PO1877|IGHAZ_N205_HexNAc(4)Hex(3)Fuc(1)
PO1877|IGHA2_N205_HexNAc(3)Hex(4)Fuc(1)
PO1877|IGHA2_N205_HexNAc(3)Hex(3)Fuc(1)

40 35 30 25 201510 5 0 5 10 15 20 25 30 35 40
intensity (spectral count)

P01877|IGHA2_N205_HexNAc(2]Hex(3)fuc(1) - . 5
PO1876|IGHAT_N340_HexNAc(5)Hex(5)NeuAc(1) D = COVID-19 colostrum COVID-19 mature
PO1876IGHA_N340_HexNAC(5)Hex() u Ctrl colostrum u Ctrl mature

P01876|IGHA1_N340_HexNAc(4]Hex(S)Neusc(2)
P01876|IGHA1_N340_HexNAc(4)Hex(5)Fuc(1)NeuAc(2)

LTF (P02788)

Ui M [ 1“n“'mu il ww '!”T“w””

PO1876|IGHAL_N340_HexNAc(4)Hex(5)Fuc(1)NeuAc(1) Asn156

PO1876|IGHA_N340_HexNAc(4)Hex(4)Fuc(1)

PO1876|IGHA1_N340_HexNAc(4)Hex(3)Fuc(1) NAHS5F1

PO1876|IGHAL_N340_HexNAc(3)Hex(5)NeuAc(1)

PO1876|IGHAL_N340_HexNAc(3]Hex(3)

PO1876|IGHAI_N340_HexNAc(2)Hex(s) N4HEF2

PO1876|IGHAT_N340_HexNAc(2)Hex(5)

PO1876|IGHAL_N340_HexNAc(2)Hex(4) N5HBF1S1

P01876|IGHAL_N144_HexNAc(4)Hex(5)NeuAc(2)

PO1876]IGHA1_N144_HexNAc(4)Hex(5) (1) N6H7F1

P01876|IGHA_N144_HexNAc(4)Hex(4)NeuAc(1)

P01876|IGHAl_NlM_HexNA:(Sj\ (1) N6H7F251

POLSTG[IGHAL NIAd HertlAc(HHexds) =@ lmmm—¢ e e e eeeesen Bl s s s e s e

PO1876|IGHAL_N144_HexNAc(3)Hex(5)NeuAc(1)

PO1876|IGHAL_N144_HexNAc(3)HexdNeuAc(1) Asn497

P01876|IGHAL_N144_HexNAc(2)Hex(5) N2H5

P01876|IGHAL_N144_HexNAc(2)Hex(4)

PO1876|IGHAT_N144_HexNAc(2)Hex(3)

P01833| PIGR_N493_HexNAc(4]Hex{5)NeuAc(2) N3HA4F151

PO1833| PIGR_N499_HexNA Fuc(2)NeuAc(1)

P01833|P\GR_NdSB_nexwm: Hex(SJFuc{3)NeuAc(1) N3H651

P01833| PIGR_N462_HexNAc(4]Hex{S)Fuc(1)NeuAc(2)

PO1833| PIGR_N421_HexNAC (3)NeuAc(2) N4H4F1

PO1833| PIGR_N421_HexNAC uc(1)NeuAc(2)

PO1833| PIGR_N421_HexNAc(4)Hex(S)Fuc(3)NeuAc(1) N4H5F152

PO1833| PIGR_N421_HexNAc(4]Hex{5)Fuc(2)NeuAc(2)

P01833| PIGR_N186_HexNAc(4)Hex(S)NeuAc(2) N4H5F251

PO1833| PIGR_N186_HexNAc(4]Hex{s)Fuc(2)NeuAc(1)

P01833|PIGR_N186_HexNAc{4)Hex(5)Fuc{1)NeuAc(2) N4AH552

PO1833| PIGR_N135_HexNAc(4)Hex{S)Fuc(3)NeuAc(1)

P01591|1GJ_N71_HexNAc(4)Hex(5)Fuc{1)

PO15911G/_N71_HexNAc(3)Hex(S)Fuc(1) N5H6F1

PO1009|ALAT N70_HexNAC(S)Hex(6)NeuAc(3) |

PO1009| ALAT_N70_HexNAc(4)Hex(5)Fuc(1)NeuAc(2) Asnb42

Q13410|BT1AT_N55_HexNAc(d)Hex(5)Fuc(2)NeuAc(1)

P02788| TRFL_N642_HexNAc(4jHex(5)Fuc{2)NeuAc(1) N4H5F151

P02788| TRFL_NB42_HexNAC(4)Hex(5)Fuc{1)NeuAc(1)

P02788| TRFL_N4S7_HexNAc(4)Hex(5)Fuc{2)NeuAc(1)

P02788| TRFL_N497_HexNAc| 2 Ea Fu o N4H5F152

P02788| TRFL_N156_HexNAc(4}Hex(5)Fuc{1)

Pnom|HPLN2417HexNAc(A;Lax{E]NauAcgz) N4H5F251
0 5 10 15 20 25 30 35 40 40 3530 252015 10 5 0 5 10 15 20 25 30 35 40

intensity (spectral count) intensity (spectral count)

Figure S4. Comparisons of the N-glycoproteome profiles between the four sample groups. (A) A volcano plot
showing changes in glycopeptides during milk maturation. The open circles represent glycopeptides that were
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exclusively detectable in the COVID-19 colostrum group; their abundances in the COVID-19 mature group were
manually set as a fixed minimum quantitative value, thereby giving rise to an identical fold-change value in the plot.
(B) A bar graph showing changes in site-specific N-glycosylation during milk maturation. (C) Comparisons of site-
specific immunoglobulin heavy constant alpha 1 (IGHA1) N-glycopeptides in the four sample groups. (D)
Comparisons of site-specific lactoferrin (LTF) N-glycopeptides in the four sample groups. Bars indicate means and
whiskers indicate SDs.
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Figure S5. Changes in site-specific N-glycosylation during maturation of breastmilk from healthy women (Ctrl

groups). Bars indicate means and whiskers indicate SDs.
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Figure S6. Comparisons of the proteome (A) and glycoproteome (B) profiles between mature milk samples from
COVID-19 patients (COVID-19 mature) and healthy women (Ctrl mature). The red dots in the volcano plots indicate
up-regulated (A) proteins and (B) N-glycopeptides in COVID-19 milk and the blue dots indicate the down-regulated

ones.
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SUPPLEMENTARY TABLE CAPTIONS

Table S1. List of proteins identified in all sample groups

Table S2. Enriched gene ontology (GO) terms associated with the differentially expressed proteins in COVID-19
colostrum and Ctrl colostrum sample groups

Table S3. Enriched GO terms associated with the differentially expressed proteins in COVID-19 colostrum and COVID-
19 mature sample groups

Table S4. Peptide to spectrum matches (PSMs) of identified glycopeptides

Table S5. List of unique N-glycopeptides
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