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Supplementary Figure S1 | The MALDI-MS of permethylated N-glycans from bovine RNase B at a) 1 ug, b) 5 ug, and c¢) 10 ug, which were
collected separately using the GlycoFilter platform. All known high-mannose type N-glycans (Man 5, Man 6, Man7, Man 8, and Man 9) were
detected in all samples with the same peak intensity pattern as previously reported(1). All ions were single sodium adducts [M+Na]* and the

monoisotopic peak was annotated.
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Supplementary Figure S2 | The MALDI-MS of permethylated N-glycans of bovine fetuin. (a) The remaining N-glycans in the sample chamber of
the filter device without acidification; and (b) the remaining N-glycans in the sample chamber of the filter device after acidification. Highly sialic
acidic N-glycans were selectively retained in the sample chamber (a) due to the ionic interactions between the glycans and protein at neutral or
basic conditions. After acidifying, these interactions were effectively interrupted, allowing the elution of large glycans with multiple sialic acid
residues by filtration (b). All ions were single sodium adducts [M+Na]* and the monoisotopic peak was annotated.
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Supplementary Figure S3 | High mass accuracy ESI-MS and CID MS/MS spectra of two unreported N-glycans released from bovine fetuin: m/z
1486.4001 (3+, A = 8 ppm), Hex;HexNAcgNeu5Ac, (a, ¢); and m/z 1457.0490 (3+, A = 8 ppm), HexsHexNAcsNeu5Acs (b, d). The charge state of the
fragment ions are annotated in parenthesis. All ions were sodium adducts and the monoisotopic peak was annotated.
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Supplementary Figure S4 | The MALDI-MS of permethylated N-glycans from serum IgG. As expected, three IgG-type N-glycans, GOF, G1F, and

G2F, are the most abundant peaks, and the overall intensity pattern and other minor components were the same as other reports (2). All ions

were single sodium adducts [M+Na]" and the monoisotopic peak was annotated.
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Supplementary Figure S5 | An additional urine sample was obtained from the donor of U1, and processed by the GlycoFilter platform. The N-
glycans were eluted by additional acidic washes (X8) to determine if there were residual glycans not captured. The initial three elutions and the
remaining five elutions were respectively combined. Furthermore, the deglycosylated proteins were recovered from the sample chamber of the
filter and passed through a C18 SPE cartridge to determine if there were residual glycans with the protein sample. The MALDI-MS of
permethylated urinary N-glycans were depicted: (a) the combined first three acidic elutions; (b) the remaining five acidic elutions; and (c) the
remaining N-glycans from the protein solution. It clearly demonstrates that three acidic elutions effectively separate the vast majority of urinary
N-glycans (including the complex and large acidic glycans) from the proteins by filtration (a). N-glycans were not detected in the additional acidic
elutions (b), or in the remaining protein sample processed by C18 SPE (c). All ions were single sodium adducts [M+Na]" and the monoisotopic
peak was annotated.
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Supplementary Figure S6 | To evaluate the impact of PNGase F on general proteomic performance, three biological urine samples were each
divided into two equivalent aliquots. One aliquot was processed with the addition of PNGase F (+PNGase F). The other aliquot was processed in

parallel except that there was no addition of PNGase F (Control). The peptides obtained from both aliquots were similarly analyzed by LC-MS/MS
to assess the impact of PNGase F on proteomic performance. (DTT: dithiothreitol; IAA: iodoacetamide)
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Supplementary Figure S7 | MALDI-MS of permethylated N-glycans of three biological plasma samples (a) Plasma 1, (b) Plasma 2, and (c) Plasma
3 separately collected by the GlycoFilter platform. All ions were single sodium adducts [M+Na]* and the monoisotopic peak was annotated.
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Supplementary Table S1 | The monosaccharide compositions of permethylated N-glycans from sample U1. The glycans were detected by high
mass accuracy ESI-MS. The possible N-glycan composition was determined using the online GlycoMod tool (http://web.expasy.org/glycomod/)

with the following parameter limits: 1) all returned compositions were assumed to have a core structure of Man;GIcNAc,, 2) all ions existed as
sodium adducts, and 3) the mass error is less than 10 ppm to the theoretical calculation of proposed composition(3). No further verifications

were conducted. The number in the parenthesis annotates the charge state of ions. H (Hex): hexose; N (HexNAc): N-acetyl hexosamine; F (Fuc):

fucose; A (Neu5Ac): N-acetylneuraminic acid.

M hari
Glycans onosacc' 'a ride Theoretical (1+) Observed (2+) Observed (3+)
composition

1 H16N4A2 5037.4812 1694.4924
2 H8N7F1A3 4675.3247 1573.77

3 H7N6F1A4 4587.2724 1544.4178
4 H7N6A4 4413.1832 1486.3867
5 H16N4 4315.1336 1453.7136
6 H7N6F1A3 4226.0986 1424.0246
7 H6NS5F1A4 4138.0463 1394.6776
8 H7N6A3 4052.0094 1365.9952
9 H6N6F1A3 4021.9988 1355.9896
10 H6N5F2A3 3950.9617 1332.3132
11 H7N6F1A2 3864.9248 1303.6342
12 H7N5A3 3806.8831 1284.2864
13 H6NS5F1A3 3776.8725 1899.9268 1274.2826
14 H10N6F1 3754.8766 1266.9561
15 H7N6A2 3690.8356 1245.6038
16 H6N6F1A2 3660.825 1235.6006
17 H6N6F3A1 3647.8296 1231.2625
18 H6N5A3 3602.7833 1812.886 1216.2532
19 H7N6F1A1 3503.751 1183.243
20 H6N6A2 3486.7358 1177.5708
21 H6N6F2A1 3473.7404 1173.2303
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

H7N5A2
H6N5F1A2
H10N5
H5N4F1A3
H6N6F1A1
H6N5A2
H5N5F1A2
H6N4F1A2
H5N4F2A2
H6N6A1
H6N6F2
H7N5A1
H6N5F1A1
H5N5A2
H5N5F2A1
H4ANS5F1A2
H6N4A2
H5N4F1A2
H6N5A1
H5N5F1A1
H5NS5F3
H4NS5F4
H5N4A2
H6NS5F1
H5N5A1
H4NS5F1A1
H6N4A1
H5N4F1A1
H4N4A2
H5N3A2
H5N5F1

3445.7093
3415.6987
3335.6611
3327.6464
3299.6512
3241.6095
3211.5989
3170.5724
3140.5618
3125.562
3112.5666
3084.5355
3054.5249
3037.5097
3024.5143
3007.4991
2996.4832
2966.4726
2880.4357
2850.4251
2837.4297
2807.4191
2792.3834
2693.3511
2676.3359
2646.3253
2635.3094
2605.2988
2588.2836
2547.2571
2489.2513

1719.342

1675.3169

1632.3006
1617.2924

1567.7746

1538.7569

1523.7511

1509.7359
1494.7299
1451.7097
1436.7086

1407.6851

1349.6651
1334.6577
1329.1497
1314.1434
1305.6373
1285.1222

1163.8964
1153.8923
1127.2164
1124.5475
1115.2097
1095.8619
1085.8586
1072.1839
1062.1793
1057.179
1052.8407
1043.5046
1033.501
1027.8294
1023.4971
1017.8246
1014.1536
1004.1501
975.4707
965.4683
961.1346
951.1247
946.1203
913.1102
907.4393
897.4326
893.7627
883.7587

864.4116
845.0767
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53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

H4AN5A1
H5N4A1
H4N4F1A1
H9N2
H6N3A1
H5N3F1A1
H3N6F1
H6N4
H5N4F1
H4N4F1
H4N4A1
H3N4F1A1
H8N2
H5N3A1
HAN3F1A1
H3N3A2
H4NS5
H5N4
H7N2
H4N3A1l
H3N3F1A1
H3N4F1
H5N3
H4N3F1
H6N2
H3N3A1l
H3N4
H4N3
H3N3F1
H5N2
H3N2A1

2472.2361
2431.2096
2401.199
2396.1824
2390.1831
2360.1725
2326.178
2274.1356
2244.125
2040.0252
2227.1098
2197.0992
2192.0826
2186.0833
2156.0727
2139.0575
2111.0623
2070.0358
1987.9828
1981.9835
1951.9729
1835.9254
1824.9095
1794.8989
1783.883
1777.8837
1661.8362
1620.8097
1590.7991
1579.7832
1532.7574

1247.6106
1227.0989
1212.0939
1209.5819
1206.5847
1191.5802
1174.5813
1148.5603
1133.5577
1031.5117
1125.0487
1110.0443
1107.5344
1104.5356
1089.5306
1081.0231
1067.0246
1046.5129

1987.979 (1)
1981.9794 (1)
987.4805
929.4585
923.9495
908.9457
903.4346
900.4362
842.4131
821.8994
806.8941
801.3859
777.8726

825.729
815.7257
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84
85
86
87

H3N3
HAN2
H3N2F1
H3N2

1416.7099
1375.6834
1345.6728
1171.5836

719.8489
1375.6831 (1)
1345.6725 (1)
1171.5844 (1)
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Supplementary Table S2 | The monosaccharide compositions of permethylated N-glycans from sample U2. The glycans were detected by high
mass accuracy ESI-MS. The possible N-glycan composition was determined using the online GlycoMod tool (http://web.expasy.org/glycomod/)

with the following parameter limits: 1) all returned compositions were assumed to have a core structure of Man;GIcNAc,, 2) all ions existed as
sodium adducts, and 3) the mass error is less than 10 ppm to the theoretical calculation of proposed composition(3). No further verifications

were conducted. The number in the parenthesis annotates the charge state of ions. H (Hex): hexose; N (HexNAc): N-acetyl hexosamine; F (Fuc):

fucose; A (Neu5Ac): N-acetylneuraminic acid.

Monosaccharide

Glycans .. Theoretical (1+) Observed (2+) Observed (3+)
composition

1 H13N11F1A1 5953.9813 1505.7388 (4+)
2 H12N10A1 5330.666 1792.2243
3 H8N8F6 4707.3397 1584.4523
4 H8NS8F5 4533.2505 1526.4176
5 H7N7F5 4084.0244 1376.6821
6 H7N6F4 3664.8448 1236.9391
7 H6NG6F4 3460.745 1741.8633 1168.906
8 H6NG6F3 3286.6558 1654.8181 1110.8761
9 H6N5F4 3215.6187 1087.1967
10 H6N6F2 3112.5666 1567.7749

11 H5N6F3 3082.556 1552.7699

13 H5N5F4 3011.5189 1517.2513

14 H6N6F1 2938.4774 1480.7307

15 H5N6F2 2908.4668 1465.7241

16 H6N5F2 2867.4403 1445.212

18 H5N5F3 2837.4297 1430.2068

20 H5N4A2 2792.3834 1407.6919

21 H6N6 2764.3882 1393.6865

22 H6N5F1 2693.3511 1358.1688

23 H3N6F3 2674.3564 1348.6761

24 H5N5F2 2663.3405 1343.1629
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

HANG6F1
H6N5
H5N5F1
H4ANS5F2
H6NA4F1
H5N4F2
HON2
H4NA4F3
H3N6F1
H4ANS5F1
H6N4
H5N4F1
H4N4F2
H8N2
H3N4F3
H4N5
H3N5F1
H5N4
H4N4F1
H3N4F2
H5N3F1
H7N2
H3N5
H4N4
H3N4F1
H6N2
H3N3F2
H3N4
H4N3
H3N3F1
H5N2

2530.2778
2519.2619
2489.2513
2459.2407
2448.2248
2418.2142
2396.1824
2388.2036
2326.178
2285.1515
2274.1356
2244.125
2214.1144
2192.0826
2184.1038
2111.0623
2081.0517
2070.0358
2040.0252
2010.0146
1998.9987
1987.9828
1906.9625
1865.936
1835.9254
1783.883
1764.8883
1661.8362
1620.8097
1590.7991
1579.7832

1276.6336
1271.1238
1256.1191
1241.1133
1235.6085
1220.6005
1209.578
1205.6067
1174.586
1154.0694
1148.5621
1133.5562
1118.5515
1107.5326
1103.5477
1067.0246
1052.0195
1046.5121
1031.506
1016.5012
1010.9938
1005.4849
964.9765
944.4627
929.4564
903.4352
893.9376
842.4115
821.8983
806.8929
801.3851

811.3966
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59
60
61

H4N2
H3N2F1
H3N2

1375.6834
1345.6728
1171.5836

1375.6826
1345.6710 (1+)
1171.5821
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Supplementary Table S3 | The monosaccharide compositions of permethylated N-glycans from sample U3. The glycans were detected by high
mass accuracy ESI-MS. The possible N-glycan composition was determined using the online GlycoMod tool (http://web.expasy.org/glycomod/)
with the following parameter limits: 1) all returned compositions were assumed to have a core structure of Man;GIcNAc,, 2) all ions existed as
sodium adducts, and 3) the mass error is less than 10 ppm to the theoretical calculation of proposed composition(3). No further verifications

were conducted. The number in the parenthesis annotates the charge state of ions. H (Hex): hexose; N (HexNAc): N-acetyl hexosamine; F (Fuc):

fucose; A (Neu5Ac): N-acetylneuraminic acid.

Monosaccharide

Glycans .. Theoretical (1+) Observed (2+) Observed (3+)
composition
1 H12N10A1 5330.666 1792.2294
2 H8N8F6 4707.3397 1584.4523
3 H7N7F5 4084.0603 1376.6918
4 H11N6 3784.8872 1903.9352 1276.9489
5 H6N5F1A3 3776.8725 1274.2952
6 H7N6A2 3690.8356 1245.617
7 H6NG6F4 3460.745 1741.8821
8 H6N5F1A2 3415.6987 1719.359
9 H6NG6F3 3286.6558 1654.8354
10 H5N6F4 3256.6452 1639.8211
11 H6N5F2A1 3228.6141 1625.812
12 H5N5F1A2 3211.5989 1617.3088
13 H6N4F1A2 3170.5724 1596.7837
14 H6N6F2 3112.5666 1567.7921
15 H5N6F3 3082.556 1552.7827
16 H6N5F1A1 3054.5249 1538.7705
17 H5N5F2A1 3024.5143 1523.7503
18 H5N5F4 3011.5189 1517.2657
19 H12N2 3008.4818 1515.738
20 H6N4A2 2996.4832 1509.75 1014.1637
21 H5N4F1A2 2966.4726 1494.7438 1004.159
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

H6N6F1
H5N6F2
H6N5A1
H6NS5F2
H5N5F1A1
H5NSF3
HAN5F2A1
H5N4A2
H6N6
H5N6F1
H6NS5F1
H5NS5F2
HANS5F1A1
H4NSF3
H5N4F1A1
H5N3A2
H6NS5
H5NS5F1
H4AN5A1
H4NS5F2
H5N4A1
H5N4F2
H4N4F1A1
H4NA4F3
H4NS5F1
H6N4
H5N4F1
H4N4F2
H8N2
H5N3A1
H3N4F3

2938.4774
2908.4668
2880.4357
2867.4403
2850.4251
2837.4297
2820.4145
2792.3834
2764.3882
2734.3776
2693.3511
2663.3405
2646.3253
2633.3299
2605.2988
2547.2571
2519.2619
2489.2513
2472.2361
2459.2407
2431.2096
2418.2142
2401.199
2388.2036
2285.1515
2274.1356
2244.125
2214.1144
2192.0826
2186.0833
2184.1038

1480.7455
1465.7373
1451.7252

1436.721

1421.6994
1407.6986
1393.6993
1378.6849
1358.1821
1343.176
1334.67
1328.1699
1314.1556
1285.1347
1271.1357
1256.1313
1247.6244
1241.1263
1227.11
1220.6105
1212.0925
1205.6073
1154.0691
1148.5725
1133.5675
1118.5614
1107.5447
1104.5459
1103.5467

994.8271

975.4798
971.1467

961.1442

946.1288

883.7664
864.4191

825.736
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53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

H4N5
H3NS5F1
H5N4
H4N4F1
H3N4F2
H7N2
H4N4
H3N4F1
H4N3F1
H6N2
H3N3A1l
H3N3F2
H3N4
H4N3
H3N3F1
H5N2
H4N2
H3N2F1
H3N2

2111.0623
2081.0517
2070.0358
2040.0252
2010.0146
1987.9828
1865.936
1835.9254
1794.8989
1783.883
1777.8837
1764.8883
1661.8362
1620.8097
1590.7991
1579.7832
1375.6834
1345.6728
1171.5836

1067.0359
1052.0302
1046.5231
1031.5176
1016.5022
1009.4959
944.4722
929.4658
908.9522
903.4439
900.444
1764.888 (1+)
842.42
821.9062
806.9007
801.3928
1375.6828 (1+)
1345.6715 (1+)
1171.5824 (1+)
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Supplementary Table S4 | A summary of the urinary proteins co-identified in both +PNGase F and Control aliquots (Supplementary Fig. $6). The

urinary proteins were divided into two distinct groups, glycoproteins and other proteins. Glycoproteins were defined as proteins being identified

by at least one deglycopeptide from +PNGase F aliquots. Other proteins were defined as protein identified without any deglycopeptides. The

unique peptide count for every co-identified protein was calculated and averaged into two groups: glycoproteins and other proteins.

Approximately 2 or more additional unique peptides per protein were identified for the glycoproteins due to the effect of upfront de-N-

glycosylation. There was no increase in unique peptides for other proteins after de-N-glycosylation.

Co-identified proteins

Ave. unique peptide count

( + PNGase F vs. Control )

Urine Co-identified proteins

Sample Glycoproteins Other proteins Glycoproteins Other proteins
U1 846 250 596 12.7 vs. 10.2 5.6vs.5.3
U2 880 272 608 11.0vs. 9.5 5.4vs.5.6
u3 966 310 656 11.6vs. 9.8 5.6vs. 5.6
Total 2692 832 1860 11.7 vs. 9.8 5.5vs. 55
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Supplementary Table S5 | The complete list of non-redundant N-glycosites (865), spanning in 458 glycoproteins, identified in three urine
samples (U1, U2 and U3). G: the site was detected as the deglycosylated form only (**0-incorporated aspartic acid); N: the glycosite was
detected as the non-glycosylated form only (asparagine); P: the glycosite was detected as both the non-glycosylated and deglycosylated forms;
(-): the glycosite was not detected. Glycosites reported and annotated in the database UniProtKB (http://www.uniprot.org/) are annotated as

(+). Those which have never been confirmed as glycosylated in UniProtKB are annotated as (-). A glycosite was considered as partially occupied
(PO) as long as its non-glycosylated form (asparagine) was detected in any sample.

Gene name Accession # Glycosite # Consensus Sequence UniProt Status Ul u2 u3
1A03 P01893 110 YNQSE + G - -
4F2 P08195 365 QNITK + - - G
4F2 P08195 424 LNATG + G - G
A1AG1 P02763 72 PNKTE + P G P
A1AG1 P02763 93 YNTTY + G G P
A1AG2 P19652 93 YNSSY + P G P
A1AT P01009 107 FNLTE + P - -
A1BG P04217 179 GNYSC + G - G
A2GL P02750 186 ANFTL + P - G
A2GL P02750 269 SNNSL + P - -
A2GL P02750 325 QNDTR + G G -
AACT P0O1011 106 FNLTE + P - P
AACT P0O1011 127 LNQSS + - - G
ABP1 P19801 538 ENITN + - G -
ACAM Q9H6B4 74 NNLTE - - G G
ACE P12821 111 QNFTD + - G G
ACE P12821 445 TNDTE + - G -
ACE P12821 509 RNETH + - G G
ACE P12821 695 ANHTL + G - -
ACE P12821 714 QNTTI + - G -
ACE2 Q9BYF1 103 QNGSS + - G G
ACE2 Q9BYF1 546 SNSTE + G G G
ACE2 Q9BYF1 690 KNVSD - - - G
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Supplementary Table S6 | The proteomic and glycoproteomic performance of the GlycoFilter platform on three human plasma samples (P1, P2
and P3). ®0-incorporated peptides designated those peptides containing deamidated asparagine with one *0-atom. Deglycopeptides were
defined by meeting two criteria: 1) the asparagine was deamidated and incorporated by one *0-atom, and 2) such specific asparagine was in a
N-glycosylation consensus motif “NXS/T” (X is any amino acid except proline).

Sample Proteins Peptides 0-incorporated Deglycopeptides Glycoproteins
peptides (NXS/T)

P1 306 3556 262 238 115

P2 327 3879 293 259 125

P3 317 3762 251 225 119
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Supplementary Table S7 | The complete list of non-redundant N-glycosites (295), spanning in 141 glycoproteins, identified in three biological
plasma samples (P1, P2 and P3). G: the site was detected as the deglycosylated form only (**0-incorporated aspartic acid); N: the glycosite was

detected as the non-glycosylated form only (asparagine); P: the glycosite was detected as both the non-glycosylated and deglycosylated forms;

(-): the glycosite was not detected in specific sample. Glycosites reported in the database UniProtKB (http://www.uniprot.org/) are annotated as

(+). Those have not been confirmed as glycosylated in UniProtKB are annotated as (-). A glycosite was considered as partially occupied (PO) if its

non-glycosylated form (asparagine) was detected in any sample.

Consensus
Gene name Accession # Glycosite # Sequence Status in UniProt P1 P2 P3
Al1AG1 P02763 56 YNKSV + G G G
A1AG1 P02763 72 PNKTE + G G G
Al1AG1 P02763 93 YNTTY + P P G
A1AG2 P19652 56 YNKSV + G G G
A1AG2 P19652 72 PNKTE + G G G
A1AG2 P19652 93 YNSSY + G P P
A1AT P01009 271 GNATA + - P P
A1BG P04217 179 GNYSC + - G -
A1BG P04217 363 HNISV + G G -
A1BG P04217 371 ANYSC + G G -
A2GL P02750 186 ANFTL + G G G
A2GL P02750 325 QNDTR + G G G
A2MG P01023 55 LNETV + G P -
A2MG P01023 396 SNATT + G G G
A2MG P01023 410 INTTN + G G G
A2MG P01023 869 VNFTV + P P P
AACT PO1011 106 FNLTE + P P G
AACT PO1011 127 LNQSS + G G G
AACT PO1011 271 GNASA + G G G
AFAM P43652 33 FNSTQ + G G G
AFAM P43652 109 HNFSH + G G -
AFAM P43652 402 FNETT + G G G
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