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Table S1. Relative quantification of N-glycans released from fetuin standard using a 96-well plate sample preparation method and PGC nano-LC-ESI-MS/MS

(Relates to Figure 2B) Proposed structures were assigned based on MS/MS fragmentation and glycobiological pathway constraints. Structures are depicted according to

the CFG (Consortium of Functional Glycomics). (intraday n = 3, interday n = 6, independent technical replicates on two different plates). Blue square: N-acetylglucosamine,

green circle: mannose, yellow circle: galactose, red triangle: fucose, up pointing pink diamond: a2,6-linked N-acetylneuraminic acid, down pointing pink diamond: 02,3-

linked N-acetylneuraminic acid. Composition: H: hexose; N: N-acetylhexosamines; S: N-acetylneuraminic acid; a, b, ¢, d: isomer number. SD: standard variation; CV:

coefficient of variation/relative standard deviation.

[M-H]* Average relative abundance %. (SD %) and CV
Composition ([M-2H]%) Proposed structure
Intraday-1 Intraday-2 Interda
[[M-3H]*] y y y
1932.66 1.9 (+0.1); 2.0 (20.2); 1.9 (+0.2);
'\{g:x-l-.—'s
H5N4S1 (965.83) 4.1% 12.2% 9.8%
2223.73 10.6 (+0.8); 9.7 (+0.8); 10.1 (+0.9);
§ : :;.-l-l—é
H5N4S2a (1111.36) 7.9% 8.0% 8.9%
2223.73 Q‘* 12.8 (+0.9); 12.1 (+0.4); 12.5 (+0.9);
$
H5N4S2b (1111.37) 7.4% 5.3% 7.0%
2588.84 : 2.3 (+0.2); 2.9 (+0.2); 2.6 (+0.4);
$
H6N5S2a (1293.92) 10.9% 8.1% 14.8%
2588.86 @.H 4.7 (0.4): 5.9 (+0.6); 5.3 (+0.8);
HBN5S2b (1293.93) 9.5% 11.0% 15.2%
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2879.95
(1439.47)
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2.6 (+0.3);

10.0%

2.1 (0.2);

12.1%

3.0 (£0.4);

14.4%

16.4 (£0.5);

3.1%

26.8 (£0.4);

4.7%

3.1 (£0.1);

3.9%

5.2 (+0.6);

12.3%

2.7 (£0.3);

11.9%

2.6 (£0.4);

15.7%

2.6 (+0.1);

3.6%

15.9 (+1.0);

6.1%

25.1 (+0.9);

3.5%

3.1 (x0.5);

15.1%

5.3 (20.1);

2.6%

2.7 (£0.3);

11.2%

2.3 (+0.4);

19.1%

2.8 (20.3);

12.6%

16.2 (20.8);

5.1%

25.9 (+1.1);

4.2%

3.1 (x0.3);

11.0%

5.3 (£0.5);

8.8%



3170.99
(158.00) 8.5 (£0.3); 10.0 (£0.3); 9.3 (+0.8);

H6N5S4b [1056.31] 4.0% 3.3% 8.6%




Table S2. Relative quantification of O-glycans released from fetuin standard using a 96-well plate sample preparation method and PGC nano-LC-ESI-MS/MS
(Relates to Figure 2D) Proposed structures were assigned based on MS/MS fragmentation and glycobiological pathway constraints. Structures are depicted according to
the CFG (Consortium of Functional Glycomics). (intraday n=3, interday n=6, independent technical replicates on two different plates). Blue square: N-
acetylglucosamine, green circle: mannose, yellow circle: galactose, red triangle: fucose, pink diamond: N-acetylneuraminic acid. Composition: H: hexose; N: N-
acetylhexosamines; S: N-acetylneuraminic acid.

Average relative abundance %. SD % and CV

Composition [M-H]* Proposed structure
Intraday-1 Intraday-2 Interda
(IM-2H]?) Y y y
675.27 ‘/O):Hp 33.8 (x0.4); 39.9 (x1.7); 36.9 (£3.3);
H1N1S1 1.3% 4.3% 8.9%
966.35 ‘/SIH’ 47.9 (x0.8); 45.1 (+1.1); 46.5 (+1.7);
H1N1S2 1.6% 2.3% 3.6%
1331.49 /;.!II*'? 18.2 (+0.5); 14.9 (+0.6); 16.6 (£1.8);
H2N2S2 (665.24) 2.7% 4.3% 10.6%




Table S3. N-glycans released from NMuMG cell line using a 96-well plate sample preparation method and PGC nano-LC-ESI-MS/MS. The composition of N-
glycans have been assigned on the basis of mass and in the relevant extracted ion chromatograms for six m/z ratios corresponding to the major monosaccharide compositions

for the reported N-glycans in mouse. H: hexose; N: N-acetylhexosamines; F: fucose; S: N-acetylneuraminic acid; P: phosphate. a, b, ¢, d: isomer number. n.d.: not

determined.
Number Composition Type Retention Observed ions Experimental Theoretical Deviation
Time [M-H] [M-2H]*>  [M-3H]*  [M-4H]* [M-H] [M-H] A[M-H]
1 H2N2F1 Paucimannose 41.8 min  895.331 n.d. n.d. n.d. 895.331 895.341 0.010
2 H3N2 Paucimannose 39.0min  911.313 n.d. n.d. n.d. 911.313 911.336 0.023
3 H3N2F1 Paucimannose  50.9 min 1057.359 n.d. n.d. n.d. 1057.359 1057.394 0.035
4 H5N2 Oligomannose 33.8 min  1235.400 n.d. n.d. n.d. 1235.400 1235.442 0.042
5 H6N2a Oligomannose 33.7 min  1397.449 698.201  n.d. n.d. 1397.449 1397.495 0.046
6 H6N2b Oligomannose  35.5 min 1397.452 698.229  n.d. n.d. 1397.452 1397.495 0.043
7 H6N2c Oligomannose 36.8 min  1397.439 698.189  n.d. n.d. 1397.439 1397.495 0.056
8 H6N2P1a Oligomannose  20.5 min 1477.391 738.192  nd. n.d. 1477.391 1477.461 0.070
9 H6N2P1b Oligomannose 23.9 min  1477.391 738.192  n.d. n.d. 1477.391 1477.461 0.070
10 H7N2 Oligomannose 33.1 min  1559.498 779.253  n.d. n.d. 1559.498 1559.547 0.047
11 H7N2P1a Oligomannose  21.0 min 1639.423 819.207 n.d. n.d. 1639.423 1639.514 0.091
12 H7N2P1b Oligomannose 21.8 min  1639.434 819.213  n.d. n.d. 1639.434 1639.514 0.080
13 H7N2P2 Oligomannose  14.9 min 1719.371 859.182  n.d. n.d. 1719.371 1719.480 0.109
14 H8N2 Oligomannose 33.3min  1721.534 860.263  n.d. n.d. 1721.534 1721.600 0.064
15 H8N2P1 Oligomannose  20.0 min 1801.474 900.252  n.d. n.d. 1801.474 1801.567 0.093
16 HIN2 Oligomannose  33.8 min 1883.586 941.267 n.d. n.d. 1883.534 1883.653 0.119
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H6N3S1

H7N3S1
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H3N3F1b

H3N4F1a

H3N4F1a

H3N5

H5N4a

H5N4b
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Oligomannose
Oligomannose
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Hybrid
Hybrid

Hybrid
Hybrid
Hybrid

Hybrid
Hybrid

Hybrid
Hybrid

Hybrid
Complex
Complex
Complex
Complex
Complex
Complex

Complex

22.2 min

36.2 min

22.1 min

38.3 min

16.6 min

24.5 min

45.9 min

24.9 min

26.5 min

37.7 min

48.4 min

34.9 min

45.1 min

35.8 min

39.5 min

54.0 min

41.2 min

42.7 min

21.5 min

24.2 min

28.6 min

n.d.

n.d.

n.d.

1600.569

1680.417

1680.453

1762.442

1826.462

n.d.

1875.552

1875.578.

1891.586

1891.596

n.d.

1260.291

1260.423

1463.496

1463.482

1520.430

1641.568

1641.548

081.228

1022.287

1062.247

799.767

839.735

839.735

880.781

912.764

920.745

937.286

937.313

945.268

945.291

1026.288

n.d.

n.d.

731.244

731.257

759.755

820.242

820.268

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

1963.456

2045.574

2125.494

1600.569

1680.417

1680.453

1762.442

1826.462

1842.490

1875.552

1875.578

1891.586

1891.596

2053.576

1260.291

1260.423

1463.496

1463.482

1520.430

1641.568

1641.548

1963.619

2045.706

2125.672

1600.574

1680.540

1680.540

1762.627

1826.598

1842.593

1875.674

1875.674

1891.669

1891.669

2053.722

1260.473

1260.473

1463.553

1463.553

1520.574

1641.601

1641.601

0.163

0.132

0.178

0.015

0.123

0.087

0.085
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0.103

0.122

0.096
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0.146

0.182

0.050
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Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex
Complex

Complex
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24.6 min

25.8 min

33.2 min
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28.8 min

31.6 min

36.6 min

39.4 min

60.0 min
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39.4 min
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n.d.
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n.d.
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n.d.
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913.798

921.791
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921.791
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n.d.

789.315

789.221

813.925

813.944

856.898

856.875

856.960

862.307

862.222

n.d.

959.328

n.d.
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n.d.
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2223.791

2223.791
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Table S4. Relative quantification of N-glycans released from NMuMG cell line using a 96-well plate sample preparation method and PGC nano-LC-ESI-MS/MS
(Relates to Figure 3C) Proposed structures were assigned based on MS/MS fragmentation and glycobiological pathway constraints. Structures are depicted according to
the CFG (Consortium of Functional Glycomics). Blue square: N-acetylglucosamine, green circle: mannose, yellow circle: galactose, red triangle: fucose, pink diamond:
N-acetylneuraminic acid, H: hexose, N: N-acetylhexosamines, P: phosphate, a, b, ¢, d: isomer number. n=3. SD: standard variation; CV: coefficient of variation/relative
standard deviation.

Average relative abundance %. SD % and CV

[M-H]* Proposed structure
Composition . Average relative SD % cv
([M-2H]) abundance %
[[M-3H]*]
895.33
1 H2N2F1 ' 23 +0.4 15.9%
1235.40
: ::.—.—l—';
4 H5N2 45 +0.7 15.1%
1397.45
.‘[:::)-I{b
5 H6N2a (698.20) 8.7 +0.5 5.8%
1559.50
=@ :’:x“'p
10 H7N2 (779.25) 5.1 0.4 8.20%
1719.37
2xP R
o :.‘.,OI{p
13 H7N2P2 (859.18) 2.4 +0.3 11.1%

11



1721.53

(860.26) 3*[}:”“'?

1883.59

4**[:::)0“;)
HIN2 (941.27)
1891.59
E Jos : o
HB6N3S1 (945.27) 5.3 +0.1 1.9%
1990.60 z:?'i
3
H5N5F1b (994.81) 2.7 +0.2 8.7%
2119.64 m:}...;
5
H4N5F1S1a (1059.32) 3.1 +0.2 7.2%

2119.65

(1059.33) D-{"O':-':}.;_ "

H8N2 7.0 0.1 1.6%

25.0 0.7 3.0%

H4NS5F1S1b 43 +0.2 4.3%
2369.72

H5N4F1S2a (1184.36) Wt 4.4 +0.4 8.2%
2369.75

H5N4F1S2¢c (1184.37) Wi 2.7 +0.4 16.2%
2443.78 OB ’ ; '

H6N5F1S1a (1221.39) wOow ; 2.3 +0.4 15.8%
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74

75

91

H5N5F1S2a

H5N5F1S2b

H5N5F1S2¢c

H7NG6F1S4a

[813.93]

2572.83
(1285.92)

[856.90]

2572.82
(1285.91)

[856.88]

2572.84
(1285.92)

[856.96]

3682.16
(1840.58)

[1226.73]

4.7

8.5

4.9

2.2

+0.4

0.3

0.3

7.9%

3.5%

6.4%

7.9%
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Table S5. Relative quantification of O-glycans released from NMuMG using a 96-well plate sample preparation method and PGC nano-LC-ESI-MS/MS (Relates

to Figure 3D) Proposed structures were assigned based on MS/MS fragmentation and glycobiological pathway constraints. Structures are depicted according to the CFG

(Consortium of Functional Glycomics). Blue square: N-acetylglucosamine, green circle: mannose, yellow circle: galactose, red triangle: fucose, pink diamond: N-

acetylneuraminic acid, a, b: isomer number. n=3; SD: standard variation; CV: coefficient of variation/relative standard deviation.

Average relative abundance %. SD % and CV

Composition [M-H]* Proposed structure
) Average relative SD % Ccv
(IM-2H]%) abundance %

ro)} 'P

H1N1S1 675.27 12.2 +0.6 4.5%
oo

H1N2S1 878.29 1.7 10.2 9.5%
e

H2N2Sla 1040.38 3.7 +0.2 5.3%
{8~

H2N2S1b 1040.38 6.1 +0.9 15.0%
380

H3N2S1 1202.41 6.6 +0.8 12.6%

1331.48

' E g:D—'p

H2N2S2 (665.25) 29.4 +1.9 6.4%

14



1696.54

H3N3S2a (847.77)
1696.54
H3N3S2b (847.77)
2352.80
HA4N4S3 (1175.90)

15.9

15.5

13807
8.8

+0.8

+0.8

11.9%

4.9%

8.6%
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Figure S1. Elution pattern of N-glycans with and without phosphate on PGC. Proposed structures were assigned based on MS/MS fragmentation and glycobiological
pathway constraints. A. Combined extracted ion chromatograms of oligomannose H6N2 (Blue) and phosphorylated HEN2P1 (Red); B. Combined EIC of oligomannose
H7N2 (Blue), phosphorylated H7N2P1 (Red) and diphosphorylated H7N2P2 (Green); C. Combined EIC of oligomannose H8N2 (Blue) and phosphorylated H8N2P1
(Red); D. Combined EIC of oligomannose HIN2 (Blue) and phosphorylated HIN2P1 (Red); E. Combined EIC of oligomannose H10N2 (Blue) and phosphorylated
H10N2P1 (Red). Blue square, N: N-acetylglucosamine, green circle, H: mannose, P: phosphate.
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