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Figure S1. Cell cytotoxicity of 4-N3-Bn-α-GalNAc(Ac3). A549 cells were treated with different concentrations of 4-N3-Bn-

α-GalNAc(Ac3) for 72 hours, then added MTS reagent for cell viability analysis. Each point represents a mean of 3 replicates.  
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Table S1. Summary of O-glycan masses and compositions observed in 7 cell lines. Red colored glycans are distinctly 

different from the O-glycan compositions previously reported in Bn-O-glycan repertoires of 18 cell1.  

 Bn-O-glycan N3-Bn-O-glycan  Bn-O-glycanN3-Bn-O-glycan Bn-O-glycanN3-Bn-O-glycan Bn-O-glycanN3-Bn-O-glycan Bn-O-glycanN3-Bn-O-glycan Bn-O-glycanN3-Bn-O-glycan Bn-O-glycanN3-Bn-O-glycan Bn-O-glycanN3-Bn-O-glycan

H1N1S1 955.5 970.5 955.5 970.5 955.3 970.3 955.2 970.3 955.3 970.3 955.2 970.2 955.3 970.3 955.3 970.4

H2N2 1043.6 1058.6 1043.5 1058.6 1043.3 1058.3 1043.3 1058.3 1043.4 1058.4 1043.3 1058.1

H1N2S1 1200.7 1215.7 1200.6 1215.6 1200.5 1215.5 1200.4 1215.5

H2N2F1 1217.7 1232.7 1217.6 1232.6 1217.5 1232.5 1217.4 1232.5 1217.5 1232.6 1217.6 1232.5

H3N2 1247.7 1262.7 1247.5 1262.8

H1N3F1 1258.7 1273.7 1258.4 1273.5 1258.6 1273.6

H2N3 1288.7 1303.7 1290.3 1305.3

H1N1S2 1316.7 1331.7 1316.6 1331.5 1316.5 1331.5 1316.6 1331.6 1316.5 1331.6 1316.6 1316.6 1316.7 1331.7

H2N2F2 1391.8 1406.8 1390.7 1405.7 1391.7 1406.6 1391.7 1406.7

H2N2S1 1404.8 1419.8 1404.7 1419.7 1404.7 1419.6 1404.5 1419.6 1404.7 1419.7 1404.6 1419.7 1404.7 1419.7 1404.7 1419.7

H1N3S1 1445.8 1460.8 1446.8 1461.6

H3N3 1492.8 1507.8 1492.7 1507.8 1492.9 1507.8

H2N2F3 1565.9 1580.9 1565.8 1580.7 1564.7 1579.8

H2N2F1S1 1578.9 1593.9 1578.8 1593.8 1578.8 1593.8 1578.7 1593.8 1578.9 1593.8 1578.8 1593.8 1578.9 1593.9 1578.8 1593.6

H3N2S1 1608.9 1623.9 1608.8 1623.8

H1N3F1S1 1619.9 1634.9 1619.8 1634.9 1620 1634.9

H2N3S1 1649.9 1664.9 1649.8 1674.9

H3N3F1 1666.9 1681.9 1666.9 1681.8 1666.8 1681.7 1668.8 1681.8 1667 1681.9

H2N2F2S1 1753.0 1768.0 1751.9 1766.9 1753 1767.9 1752.9 1767.9

H2N2S2 1766.0 1781.0 1765.9 1780.9 1766 1780.9 1765.8 1780.9 1766 1781 1765.9 1780.8 1766 1781 1765.8 1781

H3N2SF1S1 1783.0 1798.0 1782.8 1797.6

H3N3F2 1841.0 1856.0 1841.1 1855.9 1840.8 1855.8 1840.9 1856

H3N3S1 1854.0 1869.0 1853.9 1868.9 1854.1 1869.1 1853.7 1869.5

H2N4F2 1882.1 1897.1 1882 1896.9

H2N2F1S2 1940.1 1955.1 1940.9 1956 1940.1 1955 1939.8 1955 1940.1 1955.1 1940 1955 1940.1 1955.1 1940.3 1955.3

H2N3S2 2011.1 2026.1 2011.7 2026.5

H3N3F3 2015.1 2030.1 2015.1 2030 2015.1 2030.3

H3N3F1S1 2028.1 2043.1 2028 2043.1 2028.1 2043 2027.9 2043.1 2028.1 2042.9 2028.2 2043.1

H4N3S1 2058.1 2073.1 2058.3 2073.7

H3N4F2 2086.2 2101.2 2085 2110

H5N4 2146.2 2161.2 2145.9 2160.8

H3N3F2S1 2202.2 2217.2 2202.1 2217 2202.1 2217

H3N3S2 2215.2 2230.2 2215.1 2230.2 2215.2 2230.9 2215.6 2230.9

H4N4F2 2290.3 2305.3 2290 2305.1

H4N4S1 2303.3 2318.3 2303.1 2318.2 2303 2318 2303.2 2318.9 2303.3 2317.6

H3N3F3S1 2376.3 2391.3 2376.1 2390.9 2376 2391.8

H3N3F1S2 2389.3 2404.3 2390.2 2405.3 2389.1 2404 2389.3 2404.2 2389.1 2404.6 2389.2 2404.1 2389.8 2405.2

H4N4F3 2464.4 2479.4 2464.1 2479 2464 2479

H4N4F1S1 2477.4 2492.4 2477.2 2492.3 2477.2 2492.3

H5N4S1 2507.4 2522.4 2507.6 2523.6

H4N4F4 2638.5 2653.5 2638.8 2652.9

H4N4F2S1 2651.5 2666.5 2650.3 2665.4 2650.9 2665.7

H4N4S2 2664.5 2679.5 2664.3 2679.4 2664.1 2679.3 2664.7 2679.4

H6N4S1 2711.5 2726.5 2711.5 2726.7

H5N5S1 2752.5 2767.5 2752.4 2767.5

H4N4F3S1 2825.6 2840.6 2824.7 2839.7 2824.6 2840.3

H4N4F1S2 2838.6 2853.6 2839.4 2854.7

H5N4S2 2868.6 2883.6 2868.6 2883.8

H5N5F3 2913.6 2928.6 2913.4 2928.6

H4N4F4S1 2999.7 3014.7 2999.4 3014.5 2999.1 3014.2

H4N4F2S2 3012.7 3027.7 3012.2 3027.2

H4N4S3 3025.7 3040.7 3025.5 3040.6 3025.8 3040.9

H5N5S2 3113.7 3128.7 3113.6 3128.7

H4N4F3S2 3186.8 3201.8 3186.1 3201.1

H6N6S1 3201.8 3216.8 3201.6 3216.7

H5N5F4S1 3448.9 3463.9 3447.9 3462.9

H6N6S2 3563.0 3578.0 3563.9 3578.9

Total O-glycans 25 18 2557 27 24 16 7

Observed MALDI mass [M+Na] (Da) by cell

Composition (+Bn/N3-Bn)

WEHI-3A549 MCF-7 PA-1 HeLa LS174T HEK293

Theoretical mass (M+Na)
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Figure S2. Comparison of CORA and -elimination for profiling O-glycome. (a) O-glycan profile of A549 cells (1×107) 

treated by -elimination. (b) 4-N3-Bn-O-glycans from CORA compared to O-glycans from -elimination; blue colored 

glycan compositions observed in both CORA and -elimination. (c) The number of O-glycans observed with CORA, -

elimination and both.  
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Figure S3. Optimization of click reaction of 4-N3-Bn-GalNAc and PYAB. Different concentrations of 4-N3-Bn-GalNAc, 

PYAB, and click buffer reacted for 30 min, and centrifuged for 10 min at 12,000g, then the supernatant was loaded onto 

reverse phase HPLC. 1*: 1×; 2*n: 2×n; 4*n: 4×n; and 20*n: 20×n (n=the concentration of 4-N3-Bn-GalNAc). 

 

 

Figure S4. Conjugation of N3-Bn-O-glycome and PYAB. N3-Bn-O-glycome from 225 mol precursor treated media 

conjugated with 300 mol PYAB by click reaction. The samples before and after click reaction were centrifuged for 10 

min at 12,000g, then the supernatant was loaded onto normal phase HPLC.
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Figure S5. The normal phase HPLC profiles of PYAB labled O-glycan fractions after sephadex G25 purification. PYAB 

labeled 4-N3-Bn-O-glycans were applied to a Sephadex G25 column that was equilibrated and eluted with water. Fractions 

(7 mL/tube) were collected and selected fractions were assayed separately by normal phase HPLC (a). The column eluate 

was pooled to obtain Fractions A (tubes 11-18), B (19-25) and C (26-27) according to their HPLC profiles.  Samples from 

each of the three pooled fractions were assayed separately using normal phase HPLC profiles (b). 

 

Glycan ID 
Composition based on 

permethylation MS data 
Theoretical mass 

Mass observed  

(permethylation data) 
Composition 

Theoretical 

mass 

Mass 

observed 

RP HPLC  

retention 

time (min) 

Amout 

(nmol) 

Amout 

(ug) 

A01-1 No signal  No signal ? 
1083.277(H)&1

105.317(Na) 
1083&1105.5(2

000) 
12.8 147.9  

A04&05-1 H2N2 1300.7 1292.9 H2N2 1076.4 1076.3 15.8 1.5 1.7 

A04&05-2 H1N2 1096.6 1096.5 H1N2; 914.3 914.2 14.8 60.0 54.9 

A04&05-3 ND  ND H1N2 914.3 914.3 19.0 0.8 0.7 

A06-1 H2N2 1300.7 1293.0 H2N2 1076.4 1076.4 15.7 2.7 2.9 

A06-2 H1N2; H1N2F1 1270.7 1088.9; 1270.1 
H1N2; H1N2F1; 

H2N2 
914.3;1060.4 ;1

076.4 
914.3;1060;1;1

076.3 
11.6; 12.2; 

17.8 
6.0 6.0 
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A07-1 H2N2F1; H2N2S1 1474.8; 1661.9 1467.2; 1654.4 
H2N2F1;H2N2S

1 
1222.5;1367.5 1222.3; 1367.4 13.3 11.3 14.7 

A07-2 H2N2S1 1661.9 1661.5 H2N2; H2N2S1 1076.4;  1367.5 
1076.229; 

1367.4 
14.8 14.0 19.2 

A07-3 H2N2 1300.7 1293.7 H2N2 1076.4 1076.2 15.5 363.5 391.3 

A07-4 H2N2S1(M)；H2N2 1661.9；1300.7 1654.2；1292.9 H2N2; ? 1076.4 1076.3;1349.4? 
15.0;15.9;2

0.5 
10.0 13.7 

A08-1 H2N2F1 1474.8 1467.2 H2N2F1 1222.5 1222.3 13.5 5.7 6.9 

A08-2 H2N2 1300.7 1293.8 H2N2 1076.4 1076.2 15.7 142.5 153.3 

A09-2 H2N2F1 1474.8 1468.4 H2N2F1 1222.5 1222.3 13.3 126.2 154.3 

A10-1 H2N2F1 1474.8 1467.4 H2N2F1 1222.5 1222.3 13.4 52.7 64.5 

A10-3 ND  ND H3N2;H3N3 1238.4;1441.5 1238.7;1441.6 13.4;14.8 0.6  

A11&12-1 H3N3 1750.0 1742.7 H3N3 1441.5 1441.4 14.8 25.5 36.8 

A11&12-2 H1N1S1 1212.7 1204.8 N2S1 1043.4 1044.2 26.5;29.7 27.0 27.1 

A11&12-3 H1N1S1 1212.7 1206.1 N2S1 1002.4? 1044.2 26.5;29.5 370.0 370.9 

A11&12-4 H1N1S1 1212.7 1205.1 N2S1  1044.3 29.8 23.0 23.0 

A13-1 H3N3 1750.0 1742.4 H3N3 1441.5 1441.5 13.6 1.6 2.3 

A13-2 H3N3 1750.0 1742.8 H3N3 1441.5 1441.4 14.9 33.4 48.2 

A14-2 H1N1S1 1212.7 1204.7 H1N1S1 1002.4 1002.2 19.8 14.8 14.8 

A14-3    H1N1 711.3 711.1 21.3 2.6 1.9 

A14-4 H1N1 851.5 844.4 H1N1 711.3 711.1 23.6 42.6 30.3 

A14-5 H3N3F1;H1N4;H1N1S1 1924.1; 1586.9;1212.7 1917.0;1579.8; 1205.4 H1N1;? 711.3 
711.165;962.18

6? 
24.8 5.1 5.1 

A14-6 N1(M); H1N1(m) 647.3;851.5 639.9; 844.3(m) H1N1 549.2; 711.3 
549.1; 

711.1(m) 
25.6 23.0 12.6 

A15-1 H1N1S2;H3N3F1(Tiny) 1573.9; 1924.1 1566.5; 1917.4(m) ?;  H3N3F1 
1293.5; 

1587.584 
1293.4; 

1587.792 
11.0 7.4 9.6 

A15-2 H3N3F1(M);H1N4 1924.1(M);1586.9 1916.9;1579.2 
H3N3;  

H3N3F1(M) 
1441.5;1587.6 1440.4; 1587.8; 12.5 3.2 5.1 

A15-3 
H2N2S1; H1N1S2; 

H3N4(m);H1N1S1(m) 
1661.9;1573.9;1995.1;1212.7 

1654.9;1566.8;1988.4;12
05.2 

H2N2S1;H3N3;
H3N4 

1367.5;1441.5;1
644.6 

1367.8;1441.9;
1645.1 

14.8 3.6 4.7 

A15-4 H1N1S1 1212.7 1205.7 H1N1S1 1002.4 1002.5 19.7 58.1 58.2 

A16-1 H1N1S2;H3N3F1(m); H4N4 1573.9; 1924.1; 2199.2 
1566.4; 

1916.6(m);2177.2 
H3N3F1;H4N4 1587.6; 1806.7 1587.5; 1807.7 11.0 10.8 14.0 

A16-2 H3N3F1; H4N4 1924.1; 2199.2 1916.6; 2192.4 H3N3F1 H4N4 1806.7 1587.5; 1806.6 12.6 9.0 14.2 

A16-3 H2N2S1 1661.9 1655.0 no signal  no signal 15.1 3.1 4.2 

A16-4 H1N2S1; ? 1457.8;? 1449.9;1745.0 ? ? 959.9;1187.9 18.0 1.7 2.0 

A17-2 
H4N4 (M);H1N2F1S1;H1N2S1; 

H2N2F1S1;H3N3F1;H3N4 
2199.2;1631.9;1457.8;1836.0;19

24.1;1995.1 
2192.3;1626.4;1450.6;18

29.1;1917.1;1988.2 
H4N4 1806.7 1806.5 11.6 4.0 7.2 

A17-3 H4N4 2199.2 2192.5 H4N4 1806.7 1806.5 12.1 24.9 44.9 

A17-4 H1N1S1 1212.7 1206.0 H1N1S1 1002.4 1002.1 14.0 60.1 60.2 

A17-5 H2N2S1(M);H1N1S1(m) 1661.9;1212.7 1655.1; 1205.3 H2N2S1 1367.5 1367.2 14.9; 17.9 26.0 35.6 

A17-6 H2N2S1;H1N2S1;H2N2;H1N1S1 1661.9;1457.8; 1300.7;1212.7 
1655.2;1450.9;1293.8; 

1205.6 
H2N2  1076.2 

14.0; 15.7; 
17.9 

4.0 5.5 

A17-7 H1N2S1 1457.8 1451.3 H1N2; H1N2S1 914.3; 1205.4 914.1; 1205.2 17.7 394.1 475.0 

A17-9 H2N2S1 1661.9 1655.1 ? ? 1163.0 29.7 23.8 32.6 

A18-1 H4N4 2199.2 2191.8 H4N4 1806.7 1806.6 12.0 11.3 20.4 

A18-2 H2N2S1(M); H1N2S1 1661.9; 1457.8 1655.0;1451.2 H2N2S1 1367.5 1367.0 14.8 33.2 45.4 

A19-1 H2N2S2 2023.8 2015.8 ? ?  11.7 14.6 24.3 

A19-2 H1N2S1 1457.8 1450.3 H1N2S1 1205.4 1205.3 14.5 24.6 29.6 

A19-3 H2N2S1(M);?;H1N2S1 1661.9; ?;1457.8 1654.3;1949.4?;1449.7 N4F1;N4F1S1 1304.5; 1595.6 1305.2;1596.6 15.0 39.6 54.1 

A19-4 H1N2S1 1457.8 1449.9 
H1N2S1;N4F1S

1 
1205.4; 1595.6 

1205.245;1596.
4 

16.2 53.1 64.1 

A19-5 H2N2S1(M); H1N2S1(m);H1N1S1(m) 1661.9;1457.8;1212.7 1654.1;1450.0;1204.9 ? ? 1137.1;1315.6 16.2; 20.1 1.0 1.2 

A19-6 H2N2S1 1661.9 1654.6 H2N2S1 1367.5 1367.2 28.0 10.6 14.5 

A20-1 H2N2S1 1661.9 1654.4 H2N2S1 1076.3;1367.5 1076.1;1367.5 14.8 36.4 49.8 
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A20-2 H1N2S1; H2N2S1;? 1457.8;1661.9;?;? 
1450.6;1655.1; 

1329.5?;1013.3? 
? ? 

800.55? 959; 
1097? 

13.3; 14.9; 
16.1 

6.0 7.2 

A20-3 H2N2S1 1661.9 1654.5 H2N2S1 1367.5 1367.4 20.1 13.5 18.4 

A21-1 H2N2S1 1661.9 1653.7 ? ? 
795?834?929?;

1429 
8.9; 9.8 5.4 7.4 

A21-2 H2N2S1(M);?;H4N4F1 1661.9;?;2373.3 1654.2;1808.2;2373.9 H4N4F1 1952.7 
1121?(small); 

1952.610 
8.9;9.9; 

15.0 
4.0 5.5 

A21-3 H2N2S1 1661.9 1655.5 H2N2S1 1076.3;1367.5 1076.1; 1367.1 14.7 1064.6 1455.8 

A21-4 H2N2S1 1661.9 1654.8 H2N2S1 1076.3;1367.5 1076.1; 1367.1 14.6 866.9 1185.4 

A21-5 ND  ND H2N2S1 1367.5 1367.3 14.5 0.7 1.0 

A21-6 H2N2S1 1661.9 1653.4 H2N2S1 1076.3;1367.5 
1076.1; 
1120.9?; 
1367.3 

14.8 179.1 245.0 

A21-7 H2N2S1(M); H1N2S1; H1N2 1661.9;1457.8;1096.6 1654.6; 1450.3; 1089.1 H1N2;  H2N2S1 914.3;1367.5 959?;1367.4 15.0 64.0 87.5 

A21-8 H2N2S1(M);H1N2S1 1661.9;1457.8 1654.9; 1450.5 H2N2S1? H2N2? 
1121.0?;  
1522.7? 

15.0; 18.0; 
19.4 

23.0 31.5 

A22-1 H2N2S1 1661.9 1654.6 H2N2S1 1076.3;1367.5 
1076.2; 

1121.0?;1367.3 
13.3 189.0 258.4 

A22-2 H2N2S1 1661.9 1654.9 H2N2S1 1367.5 
1121.0?; 
1367.3 

13.7 13.9 19.0 

A22-3 H2N2S1 1661.9 1654.2 H2N2S1 H2N2? 
1120.98?; 

1650? 
13.4; 15.0 64.0 87.5 

A22-4 H2N2; H2N2S1 1300.7;1661.9 1293.3; 1645.5 H2N2; H2N2S1 1076.3;1367.5 1076.2;1367.2 
13.4;15.0; 

16.0 
6.0 8.2 

A23-1 H2N2F1S1 1836.0 1828.9 H2N2F1S1 1513.5 1513.328(30) 11.4 26.1 39.5 

A23-2 H2N2S1(M); H2N2F1S1 1661.9;1836.0 1655.0; 1829.3 H2N2S1 1076.3;1367.5 1076.1;1376 12.7; 13.2 
349.3+7

5.7 
477.7; 
114.6 

A23-3 H2N2S1 1661.9 1662.0 H2N2S1 1076.3;1367.5 1076.1;1367.3 13.3 66.3 90.7 

A23-4 H2N2S1 1661.9 1665.0 H2N2S1 1076.3;1367.5 1076.2;1367.3; 13.4; 15.0 43.0 58.8 

A23-5 
H2N2S1;H1N2S1;H2N2;H3N2S1(m);H2

N3S1(m) 
1661.9;1457.8;1300.7;1866.0;19

07.0 
1654.3;1450.1;1292.9;18

59.1;1900.3 
?; H2N2S1 1076.3 1059.5?;1076.4 

13.3; 15.0; 
16.1 

6.0 8.2 

A24-1 H2N2F1S1 1836.0 1829.7 H2N2F1S1 1513.5 1513.3 11.4 142.4 215.5 

A24-2 H2N2S1;H3N2S1; H2N2F1(m) 1661.9;1866.0;1474.8 1655.6 ; 1859.8;1468.8 H2N2S1 1076.3 1076.1 11.5; 13.7 30.0 41.0 

A24-3 H2N2S1 1661.9 1654.8 H2N2S1 1367.5 1121.2;1367.3 15.0 9.8 13.4 

A25-1 H3N3S1(M) 2111.2 2104.2 ? ? 984.2 12.9 30.3 52.6 

A25-2 H3N3S1; H2N2S1(m) 2111.2; 1661.9 2104.0;1655.7 
H3N3S1; 
H2N2(m) 

1441.5;1732.6 1441.2;1732.4 14.5 56.5 97.9 

A26-1    H2N2S1 1367.5 1367.1 14.8 1.7 2.4 

A27-1 
H4H4S1(M);H3N3F1S1;H2N2S2;H2N2

F1S1;H1N1S2 
2560.4;2285.3;2023.1;1836.0;15

73.9 
2553.6;2278.6;2016.3;18

29.1;1566.9 
?; H4N4S1 ?; 2097.8 1850? 2097.5 11.6 3.2 6.7 

A27-2 H2N2S1;H2N2F1S1;H4N4S1 1661.9;1836.0;2560.4 1655.4;1829.6;2554.4 H1N1S1? 1002.4;? 1002.2;1006.3? 12.0 2.8 3.8 

A29-1 H1N1S2(M): H2N2S2(m) 1573.9;2023.1 1567.6; 2017.1 ? ? 1047.2;1182.9 11.0; 11.7 
101.5+8

9.6 
131.3; 
148.6 

A29-2 H2N2S2;H1N1S2 2023.1;1573.9 2015.4;1566.2 ? ? 969.4 1182.8 10.9;11.7 6.4 10.6 

A29-4 H2N2S1 1661.9 1654.4 H2N2S1 1367.5 1121;1367.2 15.0 7.5 10.3 

A31-1 H2N2S2 2023.1 2015.5 ? ? 1182.5;1529.4 10.3 9.9 16.3 

A31-2 H2N2S2(M);H2N2S1 2023.1; 1661.9 2015.6;1654.6 ? ? 1182.0 14.9 2.7 4.5 

A31-3 H2N2S1 1661.9 1655.1 H2N2S1 1076.3 1121.0 14.9 2.6 3.5 

B01-1 ND  ND No signal  No signal 4.2; 6.6 0.8  

B01-2 ND  ND ? ? 1432.0;2862.9 8.1 1.0  

B01-3   No peak   766.6 12.2 5.3  

B02-1 H4N4 2199.2 2191.7 H4N4 1806.7 1806.9 12.2 11.6 20.9 

B02-2 H2N2S1;H4N4 1661.9;2199.2; 1654.4;2191.4 H4N4 1806.7 1806.0 11.9 1.1 2.0 

B02-3 H3N3(M); H2N2S1 1750.0;1661.9 1743.0;1654.3 H4N4 1806.7 1431.5;1806.8 12.3 1.0 1.4 

B02-4 ND  ND H3N3 1441.5 1441.8 19.8 3.6  

B03-2-1-1 H4N4 2199.2 2192.0 H4N4 1806.7 1806.7 12.2 5.4 9.7 

B03-5-2-1 H1N2S1 1457.8 1450.3 H1N2S1 1205.4 959.8;1205.2 18.5 12.3 14.9 

B05-1 
?(M); H2N2S1; 

H2N2S2(m);H2N2F1S2(m);H5N5(m) 
?; 1661.9;2023.1;2197.2;2648.4 

1470.3;1654.5;2016.2;21
90.2;2641.6 

H2N2S1;H4N4F
1; H4N5; H5N5; 

H6N6 

1367.5;1952.7;2
009.7;2171.8;25

36.9 

1367.1;1952.4; 
2009.6;2171.4;

2537.7 

9.8;10.3;10
.9;14.8 

16.0 21.9 

B05-2 H2N2S2(M);H4N4; H5N5 2023.1;2199.2;2648.4 2015.2;2191.4;;2640.7 H4N4; H5N5 
1806.66; 
2171.79 

1806.149(500);
2171.28(500) 

8.8;11.6 13.0 21.6 
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B05-3 H2N2S1 1661.9 1654.7 ?H2N2S1 1367.5 1367.1 14.8 823.9 1126.6 

B05-4 ND  ND ? ? 1086.0;1377 12.5 0.4  

B06-3 
H2N2S2(M);H2N2F1S2;H4N4F1; 

H5N5;H6N6 
2023.1;2197.2;2648.4;2648.4;30

97.7 
2015.2;2190.2;2365.8; 

2639.9;3090.3 
H4N4F1; H5N5; 

H6N6 
1952.7;2171.8;2

536.9 
1952.4; 

2171.4;2536.7 
10.2 13.8 22.9 

B06-4 
H2N2S1;H2N2F1S1;H2N2S2;H4N4F1(

m);H5N5(m);H3N1F1(m) 
1669.1;1836.0;2023.1;2373.3;26

48.4;1433.8 
1654.6;1829.5;2016.7;23

67.1;2642.5;1426.1 
H4N4; 

H4N4F1;H5N5 
1806.4;1952.7;2

171.8 
1806.3;1953;21

71.4 
8.9;11.6;12

.6 
5.0 6.8 

B06-5 H2N2S1 1661.9 1654.2 H2N2S1 1367.5 1367.2 13.3 74.0 101.2 

B06-6 H2N2S1 1661.9 1654.6 H2N2S1;? 1367.5;? 1367.2;1779.4? 14.9 11.2 15.3 

B06-7 H2N3S1 1907.1 1907.2 H2N3;H2N3S1 1279.5;1570.6 1279.1;1570.3 17.2 10.3 16.1 

B06-9 H3N3S1 2111.2 2104.9 H2N2; ? H2N2;? 
1076.3;1200?; 

1774.5? 
26.2 4.3 7.4 

B07-1 H2N1S1; H2N2F1S1 1416.8;1836.0 1411.6; 1828.9 
H2N2F1;H2N2F

1S1;? 
1222.5;1513.6;? 

1222.2;1513.3;
1773.6/1795.5? 

11.4; 13.6 21.0 27.3 

B07-2 H2N2F1S1 1836.0 1827.9 H2N2F1S1;? 1222.5;1513.6;? 
1222.1;1513.3;

1795? 
12.6 47.4 71.7 

B07-3 H2N2S1(M); H2N2F1S1(m) 1661.9;1836.0 1655.7;1830.1 H2N2S1 1367.5 1367.2 13.3 140.0 191.4 

B07-4 H2N2S1 1661.9 1654.2 H2N2S1 1367.5 1367.3 12.9 3.6 5.0 

B08-2 
H5N5(M);H2N2S2;H6N6;H2N2F1S2(m)

;H3N3S2(m) 
2648.4;2023.1;3097.7;2197.2;24

72.4 
2642.5;2016.6;3091.3; 

2190.7;2465.4 
?; H5N5; H6N6 

?; 
2171.8;2536.9 

1449.4? 
2171.6; 2536.8 

10.4 5.1 11.1 

B08-3 H2N2F1S1 1836.0 1828.8 ?;H2N2F1S1 ?;1513.6 1449?;1513.3 11.4 101.6 153.8 

B08-4 H2N2S1; H3N2S1 1661.9;1866.0 1655.4; 1859.7 H1N2;H2N2 914.3;1076.3 914.1;1121.0 13.5 13.6 18.6 

B09-2 ?(M);?(M);H4N4F1S2; H5N5F1S2 
?;?;2646.5;2805.6;3095.7;3545.

0 
1440.5?;1919.8?;2639.7;
2799.8; 3072.8; 3522.5 

? ? 
1338?1425?15

53?;2164.4? 
9.4; 10.0 6.0 6.0 

B09-4 H3N3S1 2111.2 2111.5 
H3N3;?;H3N3S

1 
1441.5; 1732.6 

1441.1;1569.4? 
1732.3 

12.7 159.5 276.4 

B09-5 H3N3S1 2111.2 2105.3 H3N3S1 1732.6 1734.4? 14.4 240.4 416.5 

B10-2 H3N3F1S1(M);H3N3S1; H4N4S1 2285.3;2111.2;2560.4 2279.2; 2104.9; 2554.2 H5N2F1S1;? 1999.7;? 2000.9;2427.2 
10.7;11.2;1

2.3;13.9 
90.0 169.1 

B11-1 H4N4S1 2560.4 2553.6 ? ? 1849.9;2198.9; 10.2 28.9 60.6 

B11-2 H4N4S1(M);H3N3F1S1(m) 2560.4;2285.3 2552.5;2277.9 H4N4S1 
1806.6(H4N4);2

097.7 
1849.9;2098.2 11.0;11.6 

60.4;157
.5 

113.5;33
0.4 

B11-3 H4N4S1 2560.4 2553.4 H4N4S1 1806.6 1807.1;1849.9; 11.7 47.7 100.1 

B11-4 ?; H2N2S2; H3N4S1; H4N4S1; H4N5S1 ?;2023.1;2356.3;2560.4;2805.6 
1590.1;2022.9; 2358.0; 

2561.7; 2807.0 
H2N2S1 1367.5 1367.0 11.0 12.5 17.1 

B11-5 H2N2S2;H4N4S1 2023.1;2560.4 2016.2; 2553.9 H3N3F2; ? 1733.6;? 1735.7; 2017.8 13.8 31.4 52.1 

B12-4 H4N4F1S1(M); H4N4S1(m) 2734.5;2560.4 2728.1; 2553.2 ? ? 1995.9;2082.8 8.7 18.3 41.1 

B12-5 H4N4S1 2560.4 2553.3 H4N4 ?;1806.7;? 
1209.4?; 

1806.8;1849.8?
;2237.2? 

11.2 88.4 185.4 

B12-6 H2N2S2(M);H4N4S1 2023.1;2560.4 2016.0;2553.7 ? ? 1416.6? 11.7 2.1 3.5 

B12-7 H2N2S2(M); H1N1S2;H1N2S2;H3N3S1 2023.1;1573.9; 1819.0;2111.2 
2016.4;1567.1;1812.3;21

04.6 
? ? 1071.5? 12.1 4.2 7.0 

B12-8 H1N2S2(M);H2N2S1;H1N2S1(m) 1819.0;1661.9;1457.8 1812.4;1655.3;1451.0 ? ? 

1071.4?;1142.4
?; 

2015.3;2675.7?
;2769.1;2858.4 

12.8 3.8 5.6 

B13-1-12-1 H2N2S2 2023.1 2017.3 ? 1658.6? 1322.3 11.7 508.3 843.0 

B13-1-5-1 No signal  No signal No signal  No signal 4.4 6.7  

B14-1-2-1 H2N2F1S2 2197.2 2191.6 ? 1804.6? 1535.8 10.0 205.4 370.7 

B14-2-1-1 H3N3S2 2472.4 2464.7 ? 2023.7? 1536.2 11.6 20.5 41.5 

B14-2-1-2 H3N3S2 2472.4 2465.0; ? ? 1180.8 10.0 1.7 3.4 

B14-2-3-1 H2N2S2 2023.1 2016.4 ? 1658.6? 1536.1 12.8 64.2 106.5 

B15-1-3-1 H3N3S2 2472.4 2465.8 ? 2023.7? 1737.1 11.8 81.3 164.5 

B15-1-3-2 H3N4S2 2717.5 2709.6 ? 2226.8? 1536.3 12.6 22.9 50.9 

B15-1-4-1 H3N3S2 2472.4 2465.0 ? ? 1536.5 11.7 0.8 1.5 

B15-1-4-2 H3N3S2 2472.4 2465.2 ? ? 1536.2 10.6 0.7 1.4 

B15-1-5-1 H3N3S2 2472.4 2465.1 ? ? 1535.8 7.2 1.2 2.5 

B15-1-5-2 H2N2F1S2 2197.2 2190.3 H3N3S2 184.6? 1323.7 10.0 11.5 20.7 

B15-1-5-3 H3N3S2 2472.4 2465.7 ? 2023.7? 1535.9 11.2 27.6 55.9 

B15-1-5-4 H3N3S2 2472.4 2463.9 ? ? 1536.0 13.0 1.0 2.0 

B15-1-6-1 H2N2S2 2023.1 2017.2 ? ? 1120.8;1182.4; 10.2 277.6 460.4 

B15-1-6-2 H2N2S2 2023.1 2016.2 H2N2 1076.4 1076.5 12.7 11.6 19.3 
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B16-1 H4N4S3 3282.8 3277.1 ? ? 
1456.7; 

1801.7;2162; 
2251.7; 2691.3 

8.0 7.1 19.1 

B16-2 
H3N3F1S2(M);H2N2S2;H3N3S2;H4N4

S3; 
2646.5;2023.1;2472.4;3282.8 

2647.3;2015.4;2465.1;32
84.6; 

? ? 
1328.5?; 
3235.4 

9.9 28.3 62.3 

B16-3 H3N3S2 2472.4 2466.6 ? ? 1536.0 11.0 50.4 100.8 

B17-2-2-1 H4N4S2 2921.6 2914.3 H4N4S2 2388.9 1897.7 9.0 17.1 40.8 

B17-2-2-2 H4N4S2 2921.6 2915.5 H4N4S2 2388.9 1897.4 9.5 25.1 60.0 

B17-2-2-3 H4N4S2 2921.6 2915.4 
H4N4S2 

H3N6S2/H8N2
S2? 

2388.9 1897.4 10.6 324.7 775.6 

B17-2-3-1 H4N4S2(M);H3N3F1S2(m);H4N3S2(m) 2921.6;2646.5;2850.6 2915.1;2640.1;2844.2 H4N4S2 2388.9 1898.3 8.6 4.5 10.8 

B17-2-3-2 H3N3F1S2(M);H4N4S2;H3N3S2 2646.5;2921.6;2472.4 2639.2;2915.1;2465.6 H3N3F1S2 2169.8 1680.4 9.5 8.0 17.4 

B17-2-3-3 H4N4S2 2921.6 2914.3 H4N4S2 2388.9 1897.9 9.9 20.3 48.5 

B17-2-3-4 ND  ND No signal  No signal 6.2 1.0  

B17-2-3-5 H3N3S2 2472.4 2466.1 H3N3S2 2023.7 1536.5 11.3 6.3 12.7 

B17-3-0-1 ND  ND No signal  No signal 8.9;11.8 0.5  

B17-3-1-1 H4N4S2 2921.6 2913.6 H4N4S2 2388.9 1897.8 11.6 15.5 37.0 

B17-3-2-1 H4N4S2 2921.6 2915.3 H4N4S2 2388.9 1897.7 10.7 18.0 43.0 

B17-3-2-2 H2N2S2;H3N4S2 2023.1;2717.5 2016.2;2710.7 H3N4S2 2226.8 1736.9 12.1 11.2 22.5 

B17-3-3-1 H3N3S2 2472.4 2465.9 H3N3S2 2023.7 1636.3 11.3 10.7 21.7 

B17-3-4-1 H3N3S2 2472.4 2465.0 H3N3S2 2023.7 1636.4 12.2 11.2 22.7 

B18-1 H4N4F1S2(M);H4N4S2(m) 3095.7;2921.6 3088.6;2915.8 
H4N3F3; 
H3N5F3 

2041.8; 2285.9 2042.5; 2286 8.6 13.3 33.7 

B18-2 H4N4S2 2921.6 2915.2 ? ? 
1328.5 

1897.1;2668.0 
9.7 28.4 67.9 

B18-3 ND  ND ? ? 
1473.6; 1860.8; 
2611.1; 2668 

11.7 0.4  

B18-5 H3N3 1750.0 1743.2 H3N3 1441.5 1441.7 13.6 3.0 4.3 

B18-6 H3N3 1750.0 1742.9 H3N3 1441.5 1441.4 14.9 17.6 25.3 

B19-2-2-1 H4N4F1S2 3095.7 3090.5 H4N4F1S2 2044.9 2043.154(100) 7.9 6.8 14.0 

B19-3-1-1 H5N5S2(M); H6N6S2 3370.9;3820.1 3365.4;3813.7 No signal  No signal 9.0 12.0 33.0 

B19-3-1-2 H5N5S2 3370.9 3363.7 H5N5S2 2754.0 No signal 9.9 34.1 93.9 

B19-3-1-3 H5N5S2 3370.9 3347.9 H5N5S2  No signal 
10.4;12.72

4;13.3 
40.0 110.2 

B19-3-2-1 H5N5S2(M);H4N4F1S2 3095.7;3370.9 3088.4;3363.8 No signal  No signal 6.7; 14.8 4.2 11.6 

B19-3-2-2 H5N5S2;H4N4F1S2 3095.7; 3370.9 3090.5; 3365.6 No signal  No signal 4.7 5.9 16.3 

B19-3-2-3 
H4N4F1S2(M);H4N4S2(m);H5N5S2(m);

H5N4S2(m) 
3370.9;2921.6;3095.7;3125.7 

3363.9;2914.5;3088.7;31
18.7 

No signal  No signal 7.6 4.9 10.0 

B19-3-3-1 H4N4S2 2921.6 2915.2 H4N4S2  No signal 9.3 12.0 28.6 

B19-3-3-2 H4N4S2 2921.6 2914.5 H4N4S2 2388.9 1897.2 10.2 64.4 153.8 

B19-3-4-1 H4N4S2(M);H3N3F1S2(m) 2921.6;2646.5 2914.8;2639.8 H4N4S2 2388.9? 1897.3 9.9 2.9 7.0 

B20-1 
H4N4F1S2(M);H5N5S2;H5N5F1S2;H6

N6S2 
3095.7;3370.9;3545.0;3820.1 

3073.6;3348.4;3522.7;37
99.6 

? ? 2253; 2311.4 3.1; 8.1 41.9 106.1 

B20-2 
H4N4S2(M);H4N4F1S2;H5N5S2;H6N6

S2;H7N7S2(m) 
2921.6;3095.8;3370.9;3820.1;42

69.4 
2899.1;3073.3;3348.8;37

98.8;4248.3 
? ? 1137.5; 1244.3 8.7 24.1 57.6 

B20-3 H5N5S2; H6N6S2;H4N4S2(m) 3370.9;3820.1;2921.6; 3348.4; 3798.2;2914.8 ? ? 
873.1; 

911?;966?; 
1244.4;1582.5 

9.3 41.4 113.9 

B20-4 ND  ND  ? 1483.7 12.6 0.9  

B21-1 H6N6S2(M); H6N6F1S2;H7N7S2 3820.1;3994.2;4269.4 3798.9;3973.6;4249.2 ? ? 
1509.6?;2541; 

2669.8 
6.3 5.2 16.2 

B21-2 
H5N5F1S2;H6N6S2;H7N7S2(m);H5N5

S2(m) 
3545.0;3820.1;4269.4;3355.8;33

70.9 
3523.7;3799.8;4250;334

9.9 
? ? 1145.3 6.7 5.1 14.7 

B21-3 H6N6S2(M);H5N5S2 3820.1;3355.8 3800.1; 3349.1 ? ? 1208.4; 1383.3 6.7 7.0 21.8 

B21-4 H2N2S3 2384.3 2377.8 ? ? 
1307.4;1817? 

1888.6; 2454.7 
10.9 5.5 10.7 

B21-5 H2N2S3 2384.3;2023.1 2377.0;2016.0 
H3N2F1S1/H3N

3F3; H2N6; 
1675.6/1676.62; 

1888.711; 
1676.515(60); 

1888(50) 
11.0;11.7 2.5 4.9 

B21-6 ND  ND ? ? 730.0;1337.5 2.9; 12.1 0.3  

B22-3-1-1 H4N4S3 3282.8 3275.7 H4N6F1S1 2679.9? 2159.8 8.1 37.8 101.2 

B22-3-2-1 H4N4S3 3282.8 3275.4 ? ? 1821.9 4.6; 6.1 0.8 2.1 

B23-2-1-1 H4N4S3 3282.8 3277.0 H4N4S2 2679.9 1957.0 8.1 59.6 159.7 
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B23-2-1-2 H4N4S3 3282.8 3277.9 H4N5F1S1 2679.9 1958.1 8.9 51.6 138.2 

B23-2-2-1 H4N3S3 3037.7 3031.0 ? ? 1679.0 6.5 1.6 4.4 

B23-2-3-1 ND  ND No signal  No signal 4.6;6.6 1:1 0.7  

B23-3-3-1 H3N4S3; H4N4F1S3 3078.7;3456.9 3057.5;3434.0 ? ? 1822.0 6.3 1.7 5.1 

B23-3-5-1 ND  ND ? ? 1822.8 6.0 0.8  

B23-3-7-1 H6N6S3 4181.3 4159.8 No signal  No signal 6.3 0.7 2.5 

B24-1 H4N4S3(M); H6N6S3 3282.8; 4181.3 3276.7;4175.8 ? ? 2485.8 7.7; 8.3 125.0 335.0 

B24-2 H3N3S3(M);H2N2S3;H4N4S3;H6N6S3 2833.6;2384.3;3282.8;4181.3 
2810.7;2376.9;3260.5;41

59.3 
? ? 1430.5; 2485.9 8.8 36.0 83.3 

B24-3 H2N2S3;H3N3S3;H4N4S3(m) 2384.3;2833.6;3282.8 2384.7;2834.3;3284.7 ?  2119.8 8.9; 9.9 3.5+17.6 50.0 

B24-3 H2N2S3(M);H3N3S3(m) 2384.3;2833.6 2378.2;2828.1 ? ? 2119.9 8.9; 9.9 20.0 39.0 

B25-1 
H4N4S3(M);H3N3F1S3;H4N4F1S3;H5
N5S3;H5N5F1S3;H6N6S3;H6N6F1S3; 

H7N7S3;H8N8S3 

3282.8;3007.7;3456.9;3732.1;39
06.2;4181.3;4355.4;4630.6;5079

.8 

3275.3;3000.0;3449.3;37
27.3;3898.7;4173.5;4348

.8;4622.4;5072.9 
? ? 2501.8 7.7 77.5 207.7 

B25-2 H4N4S3 3282.8 3259.8 ? ? 
1248.4; 

1300.4;1335.4 
8.4 55.1 147.8 

B25-3 H2N2S2(M); H1N1S2;H3N3S2 2023.1;1573.9;2472.4 2016.2;1566.6;2466.7 ? ? 
1557.9;2218.7;

2718;3431.2 
11.9 3.7 6.1 

B25-4 H2N2S1 1661.9 1654.5 ? ? 
1221.6; 
1810.56; 

1914.6;3195.3 
15.0 0.1+0.8 1.2 

B26-1 H4N4F1S3; H6N6S3 3456.9;4181.3 3450.6;4160.9 ? ? 1821.8 6.6 19.0 53.7 

B26-2 H4N4S3 3282.8 3276.7 ? ? 
1243.6; 1335.4; 

2092.9 
7.3 24.8 66.4 

B26-3 H1N1S3(M);H4N4S3;H2N2S3 1935.0;3282.8;2384.3 1928.0; 3276.3;2378.6 ? ? 1313.5; 2833.2 13.8 7.0 11.1 

B26-4 H4N4S2 2921.6 2898.0 No signal  No signal 8.4 1.3 3.0 

B26-5 H2N2S2(M) 2023.1 2016.1 ? ? 1183; 1563 9.2 2.3 3.8 

B26-6 ND  ND H2N2 1076.4 
1076.3; 

1221.4;1913.6 
12.2 1.0  

B27-2 H1N1S2;H2N2S2 1573.9;2023.1 1567.4;2016.9 H1N1S2 ?;1293.452 
1047;1182.6; 

1293.1 
10.2;11.8 163.4 

271.0; 
211.4 

B27-4 H2N2S1(M); H1N2S2 1661.9;1819.0 1655.8;1813.0 H2N2S1 1367.5 1367.267(70) 15.0 5.0 6.8 

B28-2 H4N4S4(M);H6N6S4;H5N5S4 3644.0;4542.5;4093.2 3635.7;4543.7;4085.7 
H2N1S2; 
H6N6S1; 

H3N6F1S3 

1455.5;2828.0; 
3070.1 

1456.3; 
2828.8;3070.1 

6.3 35.8 106.4 

B28-3 H2N2S2;H2N2F1S2;H4N4S2 2023.1;2197.2;2921.6 2016.0;2190.2;2914.9 ? ? 1432.0;2846.5 8.3 1.9 3.2 

B28-4 H2N2S2;H1N1S2 2023.1;1573.9 2016.2;1566.7 ? ? 2845.2 11.5;11.9 8.0 13.3 

B28-5 ND  ND No signal  No signal 11.4 0.1  

       Total 11.2 M 17.6 mg 

 

Table S2. Information of O-glycan fractions separated from A549 cell by muti-dimensional HPLC. Composition, MS data, 

and quantification in nanomoles and micrograms are listed. The fractions which amount more than 100 nmol are highlighted 

by yellow. The compositions based on permethylated data, and the permethylation mass data are blue. (M) means major 

composition, (m) means minor composition. ND: not determined. “?” means cannot find the matched O-glycan composition 

based on the known MS data.  Note: The observed permethylation MS and the theoretical permethylation MS of most 

glycans have a difference of 8 Da, which was presumably caused by the overmethylation of aromatic amine during 

permethylation reaction. The mass of permethylated amine is (44 Da + Na+= 67 Da), and the mass of overmethylated amine 

with a positive charge is 59 Da, so there is an 8 Da difference. RP HPLC retention time means the reprofiled RP HPLC 

retention time of all the 2nd or 4th dimentional HPLC separated fractions.  
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Table S3. Summary of O-glycan compositions from different fractions. Blue colored O-glycans are distinct compositions 

compared to the CORA Bn-O-glycan list of 18 cell lines1.  

 

 

Glycan 
ID 

Composition based on permethylation data HPLC  time (min) Compositon 
Number of Isforms (based on 
retension time) 

A14-4 H1N1 23.6 H1N1 1 

Composition

1 N1 F026

2 H1N1 F024

3 H1N1S1 F017 F018 F019 F022 F025 F026 F029 F030 F037 F039 F048

4 H1N1S2 F027 F029 F031 F076 F078 F079 F082 F113 F147 F151

5 H1N1S3 F143

6 H1N2 F003 F006

7 H1N2F1S1 F035

8 H1N2S1 F006 F034 F035 F039 F040 F043 F045 F046 F047 F048 F051 F069 F114 F194

9 H1N2S2 F113 F114

10 H1N4 F25 F28

11 H2N1S1 F094

12 H2N2 F002 F005 F009 F012 F039 F064 F069

13 H2N2F1 F007 F011 F013 F014 F071 F084?

14 H2N2F1S1 F035 F065 F066 F070 F076 F077 F089 F094 F095 F096 F099

15 H2N2F1S2 F084 F088 F098 F150 F197 F206

16 H2N2F3S1 F156

F007 F008 F010 F029 F033 F038 F039 F041 F043 F046 F048 F049 F050 F051 F052 F053 F055 F056 F058 F059 F060 F061 F062

F063 F064 F066 F067 F068 F069 F071 F072 F074 F077 F080 F083 F084 F086 F089 F090 F091 F096 F097 F100 F114 F148

18 H2N2S2 F044 F076 F078 F079 F081 F082 F084 F085 F088 F089 F098 F109 F112 F113 F116 F139 F145 F147 F150 F151 F163 F196 F200 F209 F210

19 H2N2S3 F130 F131 F134 F135 F143

20 H2N3S1 F069 F092

21 H3N1F1 F089

22 H3N2S1 F069 F071 F100

23 H3N3 F016 F020 F021 F121 F122

24 H3N3F1 F025 F027 F28 F031 F032 F035

25 H3N3F1S1 F076 F104 F106

26 H3N3S1 F073 F074 F093 F101 F102 F104 F113

27 H3N3F1S2 F085 F103 F170 F116 F169 F183

28 H3N3S2 F098 F116 F117 F164 F165 F170 F173 F198 F199 F201 F203 F204 F205 F207

29 H3N3S3 F134 F135

30 H3N4 F029 F035

31 H3N4S3 F190

32 H3N4S2 F163 F202

33 H4N3S2 F169

34 H4N3S3 F186

35 H4N4 F032 F035 F036 F042 F085 F156 F193 F194

36 H4N4F1 F088 F089

37 H4N4F1S1 F110

38 H4N4F3S1 F103

39 H4N4S1 F076 F077 F109 F104 F105 F106? F107 F110 F111 F112 F168

40 H4N4F1S2 F098 F103 F118 F123 F124 F174 F178 F179 F180

41 H4N4S2 F119 F124 F125 F150 F161 F162 F166 F167 F168 F169 F171 F170 F180 F181 F182 F183

42 H4N4F1S3 F137 F141 F190

43 H4N4S3 F115 F116 F133 F134 F135 F137 F138 F142 F143 F184 F185 F188 F189

44 H4N4S4 F149

45 H5N5 F084 F085 F088 F089 F098

46 H5N4S2 F180

47 H5N5F1S2 F103 F123 F128

48 H5N5S2 F123 F124 F125 F128 F129 F175 F176 F177 F178 F179 F180

49 H5N5F1S3 F137

50 H5N5S3 F137

51 H5N5S4 F149

52 H6N6 F088 F098

53 H6N6S2 F123 F124 F125 F127 F128 F129 F175

54 H6N6F1S2 F127

55 H6N6F1S3 F137

56 H6N6S3 F134 F137 F133 F141 F192

57 H6N6S4 F149

58 H7N7S2 F124 F127 F128

59 H7N7S3 F137

60 H8N8S3 F137

H2N2S117

O-glycan print ID
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A17-4 H1N1S1 14.0 

H1N1S1 4 

A15-4 H1N1S1 19.7 

A14-2 H1N1S1 19.8 

A11&12-4 H1N1S1 29.8 

A11&12-3 H1N1S1 26.5;29.5 

A11&12-2 H1N1S1 26.5;29.7 

A29-1 H1N1S2(M): H2N2S2(m) 11.0; 11.7 

H1N1S2 2 

B27-2 H1N1S2;H2N2S2 10.2;11.8 

A16-1 H1N1S2;H3N3F1(m); H4N4 11.0 

A15-1 H1N1S2;H3N3F1(Tiny) 11.0 

B26-3 H1N1S3(M);H4N4S3;H2N2S3 13.8 H1N1S3 1 

A04&05-2 H1N2 14.8 

H1N2 2 

A06-2 H1N2; H1N2F1 11.6; 12.2; 17.8 

A19-2 H1N2S1 14.5 

H1N2S1 4 

A19-4 H1N2S1 16.2 

A17-7 H1N2S1 17.7 

B03-5-2-1 H1N2S1 18.5 

A20-2 H1N2S1; H2N2S1;? 13.3; 14.9; 16.1 

B12-8 H1N2S2(M);H2N2S1;H1N2S1(m) 12.8 H1N2S2 1 

B07-1 H2N1S1; H2N2F1S1 11.4; 13.6 H2N1S1 1 

A22-4 H2N2; H2N2S1 13.4;15.0; 16.0 

H2N2 1 A07-3 H2N2 15.5 

A08-2 H2N2 15.7 

A09-2 H2N2F1 13.3 

H2N2F1 1 A10-1 H2N2F1 13.4 

A07-1 H2N2F1; H2N2S1 13.3 

A24-1 H2N2F1S1 11.4 

H2N2F1S1 2 

B08-3 H2N2F1S1 11.4 

B07-2 H2N2F1S1 12.6 

A23-1 H2N2F1S1 11.4 

B14-1-2-1 H2N2F1S2 10.0 

H2N2F1S2 1 

B16-1-5-2 H2N2F1S2 10.0 

A27-2 H2N2S1;H2N2F1S1;H4N4S1 12.0 

H2N2S1 11 

B07-4 H2N2S1 12.9 

A23-3 H2N2S1 13.3 

B06-5 H2N2S1 13.3 

B07-3 H2N2S1(M); H2N2F1S1(m) 13.3 

A22-1 H2N2S1 13.3 

B08-4 H2N2S1; H3N2S1 13.5 

A22-2 H2N2S1 13.7 

A21-4 H2N2S1 14.6 

A21-3 H2N2S1 14.7 

A15-3 H2N2S1; H1N1S2; H3N4(m);H1N1S1(m) 14.8 
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A07-2 H2N2S1 14.8 

A18-2 H2N2S1(M); H1N2S1 14.8 

B05-3 H2N2S1 14.8 

A20-1 H2N2S1 14.8 

A21-6 H2N2S1 14.8 

B06-6 H2N2S1 14.9 

A31-3 H2N2S1 14.9 

A19-3 H2N2S1(M);?;H1N2S1 15.0 

B27-4 H2N2S1(M); H1N2S2 15.0 

A29-4 H2N2S1 15.0 

A21-7 H2N2S1(M); H1N2S1; H1N2 15.0 

A24-3 H2N2S1 15.0 

A16-3 H2N2S1 15.1 

A20-3 H2N2S1 20.1 

A19-6 H2N2S1 28.0 

A17-9 H2N2S1 29.7 

A24-2 H2N2S1;H3N2S1; H2N2F1(m) 11.5; 13.7 

A23-2 H2N2S1(M); H2N2F1S1 12.7; 13.2 

A23-5 H2N2S1;H1N2S1;H2N2;H3N2S1(m);H2N3S1(m) 13.3; 15.0; 16.1 

A22-3 H2N2S1 13.4; 15.0 

A23-4 H2N2S1 13.4; 15.0 

A17-6 H2N2S1;H1N2S1;H2N2;H1N1S1 14.0; 15.7; 17.9 

A17-5 H2N2S1(M);H1N1S1(m) 14.9; 17.9 

A07-4 H2N2S1(M)；H2N2 15.0;15.9;20.5 

A21-8 H2N2S1(M);H1N2S1 15.0; 18.0; 19.4 

A21-1 H2N2S1 8.9; 9.8 

B06-4 H2N2S1;H2N2F1S1;H2N2S2;H4N4F1(m);H5N5(m);H3N1F1(m)? 8.9;11.6;12.6 

A21-2 H2N2S1(M);?;H4N4F1 8.9;9.9; 15.0 

B26-5 H2N2S2 9.2 

H2N2S2 7 

B06-3 H2N2S2(M);H2N2F1S2;H4N4F1; H5N5;H6N6 10.2 

B16-1-6-1 H2N2S2 10.2 

A31-1 H2N2S2 10.3 

B12-6 H2N2S2(M);H4N4S1 11.7 

A19-1 H2N2S2 11.7 

B13-1-12-1 H2N2S2 11.7 

B25-3 H2N2S2(M); H1N1S2;H3N3S2 11.9 

B12-7 H2N2S2(M); H1N1S2;H1N2S2;H3N3S1 12.1 

B17-3-2-2 H2N2S2;H3N4S2 12.1 

B16-1-6-2 H2N2S2 12.7 

B14-2-3-1 H2N2S2 12.8 

B11-5 H2N2S2;H4N4S1 13.8 

A31-2 H2N2S2(M);H2N2S1 14.9 

A29-2 H2N2S2;H1N1S2 10.9;11.7 

B28-4 H2N2S2;H1N1S2 11.5;11.9 

B05-2 H2N2S2(M);H4N4; H5N5 8.8;11.6 
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B21-4 H2N2S3 10.9 

H2N2S3 2 

B24-3 H2N2S3(M);H3N3S3(m) 8.9; 9.9 

B06-7 H2N3S1 17.2 H2N3S1 1 

A13-2 H3N3 14.9 

H3N3 2 
A11&12-1 H3N3 14.8 

B18-6 H3N3 14.9 

B18-5 H3N3 13.6 

A16-2 H3N3F1; H4N4 12.6 

H3N3F1 2 

A14-5 H3N3F1;H1N4;H1N1S1 24.8 

B10-2 H3N3F1S1(M);H3N3S1; H4N4S1 10.7;11.2;12.3;13.9 H3N3F1S1 1 

B16-2 H3N3F1S2(M);H2N2S2;H3N3S2;H4N4S3; 9.9 

H3N3F1S2 1 

B17-2-3-2 H3N3F1S2(M);H4N4S2;H3N3S2 9.5 

B09-4 H3N3S1 12.7 

H3N3S1 3 

A25-1 H3N3S1(M) 12.9 

B09-5 H3N3S1 14.4 

A25-2 H3N3S1; H2N2S1(m) 14.5 

B06-9 H3N3S1 26.2 

B16-1-5-1 H3N3S2 7.2 

H3N3S2 7 

B14-2-1-2 H3N3S2 10.0 

B16-1-4-2 H3N3S2 10.6 

B16-3 H3N3S2 11.0 

B16-1-5-3 H3N3S2 11.2 

B17-2-3-5 H3N3S2 11.3 

B17-3-3-1 H3N3S2 11.3 

B14-2-1-1 H3N3S2 11.6 

B16-1-4-1 H3N3S2 11.7 

B16-1-3-1 H3N3S2 11.8 

B17-3-4-1 H3N3S2 12.2 

B16-1-5-4 H3N3S2 13.0 

B24-2 H3N3S3(M);H2N2S3;H4N4S3;H6N6S3 8.8 H3N3S3 1 

B16-1-3-2 H3N4S2 12.6 H3N4S2 1 

A17-3 H4N4 12.1 

H4N4 2 

B02-1 H4N4 12.2 

A18-1 H4N4 12.0 

B03-2-1-1 H4N4 12.2 

A17-2 H4N4 (M);H1N2F1S1;H1N2S1; H2N2F1S1;H3N3F1;H3N4 11.6 

B12-4 H4N4F1S1(M); H4N4S1(m) 8.7 H4N4F1S1 1 

B19-2-2-1 H4N4F1S2 7.9 

H4N4F1S2 2 B18-1 H4N4F1S2(M);H4N4S2(m) 8.6 

B20-1 H4N4F1S2(M);H5N5S2;H5N5F1S2;H6N6S2 3.1; 8.1 

B26-1 H4N4F1S3; H6N6S3 6.6 H4N4F1S3 1 

B11-1 H4N4S1 10.2 

H4N4S1 3 

B11-2 H4N4S1 11.0;11.6 

B12-5 H4N4S1 11.2 

B11-3 H4N4S1 11.7 

B26-4 H4N4S2 8.4 

H4N4S2 6 

B20-2 H4N4S2(M);H4N4F1S2;H5N5S2;H6N6S2;H7N7S2(m) 8.7 
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B17-2-2-1 H4N4S2 9.0 

B19-3-3-1 H4N4S2 9.3 

B17-2-2-2 H4N4S2 9.5 

B18-2 H4N4S2 9.7 

B17-2-3-3 H4N4S2 9.9 

B19-3-3-2 H4N4S2 10.2 

B17-2-2-3 H4N4S2 10.6 

B17-3-2-1 H4N4S2 10.7 

B17-3-1-1 H4N4S2 11.6 

B28-2 H4N4S4(M);H6N6S4;H5N5S4 6.3 

H4N4S3 6 

B23-2-2-1 H4N3S3 6.5 

B23-2-2-1 H4N3S3 6.5 

B26-2 H4N4S3 7.3 

B25-1 H4N4S3(M);H3N3F1S3;H4N4F1S3;H5N5S3;H5N5F1S3;H6N6S3;H6N6F1S3; H7N7S3;H8N8S3 7.7 

B16-1 H4N4S3 8.0 

B22-3-1-1 H4N4S3 8.1 

B23-2-1-1 H4N4S3 8.1 

B25-2 H4N4S3 8.4 

B23-2-1-2 H4N4S3 8.9 

B22-3-2-1 H4N4S3 4.6; 6.1 

B24-1 H4N4S3(M); H6N6S3 7.7; 8.3 

B08-2 H5N5(M);H2N2S2;H6N6;H2N2F1S2(m);H3N3S2(m) 10.4 H5N5 1 

B21-2 H5N5F1S2;H6N6S2;H7N7S2(m);H5N5S2(m) 6.7 H5N5F1S2 1 

B19-3-2-2 H5N5S2;H4N4F1S2 4.7 

H5N5S2 4 

B19-3-1-1 H5N5S2(M); H6N6S2 9.0 

B20-3 H5N5S2; H6N6S2;H4N4S2(m) 9.3 

B19-3-1-2 H5N5S2 9.9 

B19-3-1-3 H5N5S2 10.4;12.7;13.3 

B21-1 H6N6S2(M); H6N6F1S2;H7N7S2 6.3 

H6N6S2 1 

B21-3 H6N6S2(M);H5N5S2 6.7 

   25 other 
compositions 

25 (at least) 

   Total structures 113 

 

Table S4. Summary of O-glycan isomers. The same composition was labeled by the same color, and the number of isomers 

of one composition was speculated by the number of their HPLC retention time.  The total number of O-glycan structures = 

the number of O-glycan structures of the listed 35 compositions + the number of O-glycan structures of left compositions 

(60-35=25). (M) means major composition, (m) means minor composition. 
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Figure S6. Standard fluorescence curve for PYAB labeled O-glycans. 
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AAL BPL ECL HPA MAL-I MAL-II PNA RCA-1 SNA VVL

Print ID Glycan ID Composition AverageSTDEV %CV AverageSTDEV %CV AverageSTDEV %CV AverageSTDEV %CV AverageSTDEV %CV AverageSTDEV %CV AverageSTDEV %CV AverageSTDEV %CV AverageSTDEV %CV AverageSTDEV %CV
F-001 A01-1 ? 62 26 42 44 14 32 99 99 100 80 87 110 29 2 6 14 5 39 14 12 88 46 19 43 16 2 11 19 9 48

F-002 A04&05-1 H2N2 180 35 20 4096 918 22 180 47 26 46 16 35 15 4 27 185 30 16 8044 1206 15 11136 1392 12 33 22 66 54 14 27

F-003 A04&05-2 H1N2 36 26 71 1362 401 29 36 40 111 43 14 31 13 3 23 16 17 106 2127 487 23 154 78 50 15 5 31 91 19 20

F-004 A04&05-3 H1N2 36 26 71 2518 293 12 135 17 13 11 4 40 9 1 11 114 20 17 490 102 21 9483 809 9 10 1 8 39 6 16

F-005 A06-1 H2N2 102 13 13 2585 115 4 183 71 39 15 2 13 7 2 37 223 32 14 4690 1136 24 9525 506 5 13 10 76 179 276 154

F-006 A06-2 H1N2; H1N2F1 42 40 95 2997 433 14 13 2 15 203 30 15 26 20 77 12 4 35 6736 1672 25 340 29 9 11 8 69 226 31 14

F-007 A07-1 H2N2F1; H2N2S1 1646 88 5 1536 490 32 47 7 16 13 4 31 7 2 23 57 6 10 578 58 10 5639 339 6 14 4 25 11 4 37

F-008 A07-2 H2N2S1 11 5 46 172 23 14 5 1 26 10 3 32 24 7 29 7 2 31 670 131 19 243 87 36 14 8 54 21 7 33

F-009 A07-3 H2N2 7 2 24 3957 557 14 313 63 20 8 3 30 13 16 125 12 10 87 10481 2270 22 20996 1850 9 17 5 31 24 15 64

F-010 A07-4 H2N2S1(M)；H2N2 79 97 124 530 77 15 10 3 32 44 62 142 37 21 55 8 3 36 1224 551 45 1371 237 17 10 3 35 11 3 26

F-011 A08-1 H2N2F1 11198 1770 16 2626 140 5 10 3 32 15 7 46 4 1 20 187 23 12 6515 1180 18 1307 359 27 45 63 140 32 24 77

F-012 A08-2 H2N2 34 51 149 4010 528 13 225 27 12 8 2 21 6 2 39 9 3 33 12192 599 5 24465 1475 6 12 6 48 18 12 67

F-013 A09-2 H2N2F1 16818 5396 32 2142 539 25 4 1 35 10 7 67 6 1 23 7 3 36 4263 1494 35 205 43 21 224 422 189 13 2 14

F-014 A10-1 H2N2F1 11056 1522 14 5762 1880 33 11 8 80 9 3 33 4 2 49 7 2 33 9150 1010 11 237 88 37 1 3 200 9 5 52

F-015 A10-3 H3N2;H3N3 2648 723 27 3115 747 24 77 8 11 8 3 40 49 43 89 183 38 21 2297 489 21 12010 1609 13 12 7 56 36 4 11

F-016 A11&12-1 H3N3 11 2 20 2002 528 26 117 26 22 8 2 29 21 12 57 6 3 42 3989 485 12 17704 2872 16 10 8 76 24 5 20

F-017 A11&12-2 H1N1S1 23 15 63 10 5 47 13 10 83 13 7 55 8 3 30 505 22 4 8 6 73 44 16 36 27 10 36 8 2 23

F-018 A11&12-3 H1N1S1 12 4 30 19 18 95 7 2 27 13 9 64 6 1 10 1150 179 16 15 13 89 28 20 73 11 6 61 14 4 32

F-019 A11&12-4 H1N1S1 25 10 40 16 10 60 6 2 30 11 6 61 9 2 27 852 32 4 15 2 15 66 14 21 9 4 51 14 3 21

F-020 A13-1 H3N3 138 48 35 1720 182 11 97 12 12 7 7 95 9 4 40 399 64 16 314 92 29 11419 1468 13 22 15 71 20 6 28

F-021 A13-2 H3N3 14 6 45 2864 704 25 142 18 13 8 2 30 16 4 22 5 2 46 4979 895 18 19621 1151 6 7 3 40 28 16 59

F-022 A14-2 H1N1S1 42 51 121 10 2 18 5 1 29 1487 219 15 8 2 23 1310 235 18 13 2 17 155 204 132 8 3 40 16 6 41

F-023 A14-3 H1N1 122 11 9 419 33 8 14 3 19 546 497 91 9 2 20 345 55 16 16 8 54 22554 2819 12 19 10 54 25 4 18

F-024 A14-4 H1N1 13 1 11 4547 951 21 15 7 45 9411 2710 29 16 16 98 27 2 8 7734 661 9 2274 252 11 21 15 71 69 3 4

F-025 A14-5 H3N3F1;H1N4;H1N1S1 18 5 26 138 58 42 6 3 54 4472 481 11 7 1 7 753 33 4 150 5 4 139 58 42 10 7 73 52 14 28

F-026 A14-6 N1; H1N1(m) 14 5 39 2030 311 15 80 24 30 11083 2649 24 17 16 95 27 4 14 275 49 18 1182 191 16 24 10 41 11037 770 7

F-027 A15-1 H1N1S2;H3N3F1(Tiny) 79 81 103 19 3 17 17 21 126 4 2 35 8 3 35 1868 315 17 12 11 92 91 46 51 23 24 105 13 11 83

F-028 A15-2 H3N3F1(M);H1N4 2166 800 37 1021 159 16 103 21 20 8 1 8 11 5 46 12 2 17 2349 121 5 14106 1004 7 7 4 56 24 5 20

F-029 A15-3

H2N2S1; H1N1S2; 

H3N4(m);H1N1S1(m) 17 9 51 160 48 30 28 19 66 5 1 16 21 13 62 523 62 12 100 42 42 2148 441 21 6 3 54 13 7 55

F-030 A15-4 H1N1S1 11 3 31 8 2 20 7 1 19 1222 355 29 5 1 16 1158 192 17 10 5 49 362 664 183 10 1 10 35 33 95

F-031 A16-1 H1N1S2;H3N3F1(m); H4N4 159 18 11 186 22 12 15 4 25 9 2 20 12 5 39 3114 1473 47 25 10 39 592 127 21 7 2 31 10 2 24

F-032 A16-2 H3N3F1; H4N4 927 169 18 2152 355 17 250 39 16 9 6 72 45 14 31 13 2 14 942 112 12 15513 4976 32 6 2 24 28 31 108

F-033 A16-3 H2N2S1 18 1 5 421 189 45 15 3 20 7 1 7 86 52 61 10 1 12 463 71 15 493 118 24 9 3 29 13 4 33

F-034 A16-4 H1N2S1; ? 40 19 48 34 5 15 7 2 32 4 1 35 168 30 18 475 42 9 35 10 29 260 68 26 23 10 43 16 3 20

F-035 A17-2

H4N4 (M);H1N2F1S1;H1N2S1; 

H2N2F1S1;H3N3F1;H3N4 882 171 19 2311 175 8 49 9 17 11 10 99 23 9 37 53 6 10 683 109 16 8447 1338 16 7 2 23 13 6 43

F-036 A17-3 H4N4 599 91 15 3952 784 20 287 78 27 16 16 97 236 326 138 5 1 28 1563 114 7 22490 6131 27 8 5 68 34 27 78

F-037 A17-4 H1N1S1 15 5 37 1078 318 30 10 2 24 6 1 14 8 4 47 140 81 58 812 18 2 1514 219 14 10 8 77 9 4 45

F-038 A17-5 H2N2S1(M);H1N1S1(m) 23 32 139 474 181 38 20 3 16 5 2 38 950 39 4 275 13 5 370 35 9 848 174 20 6 2 36 14 6 43

F-039 A17-6 H2N2S1;H1N2S1;H2N2;H1N1S1 9 3 30 547 65 12 10 4 36 7 2 29 5542 1093 20 308 49 16 689 205 30 866 191 22 10 5 55 14 3 21

F-040 A17-7 H1N2S1 8 1 10 11 3 33 3 1 47 6 2 39 229 38 17 9 3 33 7 1 15 37 12 31 8 5 60 8 4 56

F-041 A17-9 H2N2S1 25 14 56 29 10 35 15 8 53 4 1 12 63 17 27 41 19 47 25 4 17 60 3 5 11 14 123 20 10 47

F-042 A18-1 H4N4 840 102 12 1717 313 18 201 34 17 18 27 148 18 6 33 19 5 28 770 139 18 21955 1536 7 4 2 49 26 7 25

F-043 A18-2 H2N2S1(M); H1N2S1 9 1 15 100 26 26 6 1 23 7 3 48 55 8 15 33 5 14 315 30 10 222 36 16 4 1 29 14 4 27

F-044 A19-1 H2N2S2 20 7 34 16 3 17 11 3 27 5 3 61 14 4 28 99 22 23 5 2 33 71 19 26 5 2 43 10 6 62

F-045 A19-2 H1N2S1 10 3 29 366 39 11 9 6 67 7 2 29 16 19 114 300 126 42 36 7 20 54 9 16 5 1 23 1029 113 11

F-046 A19-3 H2N2S1(M);?;H1N2S1 608 311 51 95 39 41 4 2 49 8 3 37 266 80 30 -59 98 -167 287 115 40 40 7 18 7 3 38 30 5 18

F-047 A19-4 H1N2S1 114 151 133 17 8 49 8 2 27 7 2 27 9 3 36 -3 2 -82 7 1 12 897 112 13 89 27 31 11 6 61

F-048 A19-5

H2N2S1(M); 

H1N2S1(m);H1N1S1(m) 25 3 13 44 4 10 18 2 9 80 19 24 229 128 56 15 25 165 21 6 29 291 62 21 19 3 17 19 5 25

F-049 A19-6 H2N2S1 15 2 13 1302 203 16 10 5 45 13 6 49 827 180 22 14 6 42 1379 172 12 119 59 50 7 2 26 12 2 18

F-050 A20-1 H2N2S1 15 2 14 34 11 32 8 2 24 7 3 36 48 9 18 -48 21 -43 171 20 12 34 10 30 6 2 30 15 4 31

F-051 A20-2 H1N2S1; H2N2S1;? 11 4 37 202 180 89 11 2 20 8 1 16 298 148 50 -10 64 -661 262 146 56 559 113 20 7 4 51 9 2 24

F-052 A20-3 H2N2S1 28 13 46 27 7 27 28 3 10 42 13 31 97 35 37 82 33 40 20 4 19 63 13 21 13 6 45 36 17 47

F-053 A21-1 H2N2S1 174 25 14 1224 455 37 44 9 21 43 6 14 243 64 26 236 99 42 459 223 49 495 64 13 6 3 48 44 3 6

F-054 A21-2 H2N2S1(M);?;H4N4F1 101 46 46 297 219 74 24 8 35 4 1 12 193 83 43 -2 37 -1853 210 94 45 1127 446 40 5 1 16 34 5 15

F-055 A21-3 H2N2S1 5 1 22 24 4 18 5 1 29 8 3 32 90 92 102 -8 12 -153 52 15 28 14 8 56 5 1 16 7 2 22

F-056 A21-4 H2N2S1 6 1 24 434 703 162 4 1 20 5 1 29 316 177 56 -79 56 -71 451 312 69 15 12 79 9 9 104 6 2 43

F-057 A21-5 H2N2S1 -2 12 -616 255 325 128 11 2 15 7 8 119 55 83 152 3 6 173 1 21 1703 428 320 75 8 2 25 25 20 81

F-058 A21-6 H2N2S1 16 11 70 379 73 19 16 17 104 10 4 45 123 14 11 8 3 34 144 26 18 25 10 39 6 2 36 15 10 68

F-059 A21-7 H2N2S1(M); H1N2S1; H1N2 9 3 28 295 421 143 6 3 46 6 2 33 231 152 66 -8 10 -131 253 270 107 23 7 29 5 2 37 8 2 24

F-060 A21-8 H2N2S1(M);H1N2S1 15 5 30 1140 118 10 4 1 34 42 91 217 800 30 4 -17 18 -106 1936 112 6 137 33 24 6 1 14 9 3 31

F-061 A22-1 H2N2S1 6 2 27 12 2 18 116 6 5 7 6 82 13 2 17 87 17 20 4 1 29 3621 722 20 4 2 41 6 2 33

F-062 A22-2 H2N2S1 19 13 67 71 12 17 85 17 20 3 3 77 64 80 126 103 73 71 31 4 14 5431 1360 25 6 1 19 9 4 47

F-063 A22-3 H2N2S1 18 7 36 539 69 13 15 2 15 13 7 55 310 68 22 54 23 44 713 191 27 1076 132 12 20 27 139 5 2 33

F-064 A22-4 H2N2; H2N2S1 9 4 45 2350 995 42 201 68 34 4 1 20 113 82 72 140 34 24 962 380 39 17741 3270 18 14 12 83 9 2 24

F-065 A23-1 H2N2F1S1 16498 8387 51 1602 156 10 3 1 27 3 2 68 11 2 17 173 15 9 9 3 34 22 12 52 14 18 132 6 2 41

F-066 A23-2 H2N2S1(M); H2N2F1S1 498 82 16 213 301 142 4 1 26 6 3 43 15 6 40 4 8 232 280 85 30 1128 746 66 57 5 8 6 1 18

F-067 A23-3 H2N2S1 42 19 46 674 279 41 125 230 184 5 3 58 12 6 47 10 7 70 659 492 75 2268 1300 57 102 54 53 6 4 62

F-068 A23-4 H2N2S1 195 23 12 1345 182 14 5 2 36 3 1 35 114 15 13 -26 27 -104 1594 386 24 2848 211 7 92 19 20 6 2 35

F-069 A23-5

H2N2S1;H1N2S1;H2N2;H3N2S1(m

);H2N3S1(m) 64 21 33 1655 650 39 49 18 38 7 3 36 51 5 9 27 4 17 1620 618 38 11888 1673 14 108 23 22 9 6 66

F-070 A24-1 H2N2F1S1 7641 2641 35 1303 595 46 7 3 47 9 11 126 35 21 61 115 45 39 -12 33 -280 11 16 151 5 2 43 4 1 23

F-071 A24-2 H2N2S1;H3N2S1; H2N2F1(m) 3014 815 27 878 61 7 6 2 35 3 1 18 75 11 15 20 84 424 354 93 26 3048 384 13 30 2 7 7 2 26

F-072 A24-3 H2N2S1 50 9 18 1259 118 9 5 2 43 8 2 32 355 131 37 31 4 14 2532 389 15 142 42 30 6 2 30 5 1 29

F-073 A25-1 H3N3S1(M) 16 1 6 485 151 31 110 19 17 2 1 55 98 43 43 6 25 414 61 33 54 5290 395 7 12 8 61 6 3 54

F-074 A25-2 H3N3S1; H2N2S1(m) 18 7 38 206 107 52 2 2 67 20 35 180 500 158 32 48 100 208 1916 900 47 50 25 50 4 1 16 8 4 55

F-075 A26-1 H2N2S1 58 6 10 1539 216 14 13 2 16 15 4 27 373 77 21 747 446 60 2678 272 10 1037 96 9 17 4 25 11 3 27

F-076 A27-1

H4H4S1(M);H3N3F1S1;H2N2S2;H

2N2F1S1;H1N1S2 18 3 20 217 32 15 33 7 21 2 2 86 113 30 27 56 170 305 371 112 30 5145 1144 22 12 3 23 6 1 17

F-077 A27-2 H2N2S1;H2N2F1S1;H4N4S1 22 14 62 7 17 235 5 1 13 25 46 182 30 22 76 -3 11 -409 5 9 182 135 91 68 25 39 159 16 22 134

F-078 A29-1 H1N1S2(M): H2N2S2(m) 6 1 8 19 4 21 6 6 97 4 3 72 27 10 37 12741 2257 18 -3 16 -479 -20 12 -57 4 2 35 3 1 27

F-079 A29-2 H2N2S2;H1N1S2 8 2 27 21 4 19 2 1 58 2 2 67 79 20 25 31 38 123 -11 30 -283 -2 6 -344 4 2 59 4 3 68

F-080 A29-4 H2N2S1 11 5 46 1475 791 54 4 1 20 2 1 43 253 122 48 -6 16 -248 1021 679 66 174 136 78 11 13 111 4 1 23

F-081 A31-1 H2N2S2 8 1 17 1 12 943 2 1 56 4 2 49 15 7 43 1 7 988 3 23 709 1392 610 44 103 26 25 5 3 60

F-082 A31-2 H2N2S2(M);H2N2S1 28 10 37 565 106 19 9 5 61 12 16 142 242 38 16 -62 131 -212 395 146 37 228 38 17 18 26 142 7 3 49

F-083 A31-3 H2N2S1 41 56 136 1860 531 29 6 2 43 6 3 51 566 64 11 222 145 65 2913 220 8 252 126 50 7 5 65 7 2 35

F-084 B05-1

?(M); H2N2S1; 

H2N2S2(m);H2N2F1S2(m);H5N5(m

) 348 50 14 3064 841 27 194 22 11 5 1 29 220 111 50 138 128 92 1471 854 58 12762 3071 24 6 1 24 11 6 54

F-085 B05-2 H2N2S2(M);H4N4; H5N5 158 65 41 3602 554 15 197 37 19 3 1 27 100 46 46 9 7 80 382 141 37 12259 3767 31 9 7 83 5 2 43

F-086 B05-3 H2N2S1 5 2 43 1421 249 18 5 1 20 3 1 35 487 46 9 24 14 58 1871 254 14 107 71 67 6 2 43 2 1 43

F-087 B05-4 ND 102 17 17 1510 166 11 12 2 17 18 6 33 220 7 3 1196 236 20 1124 227 20 728 112 15 24 6 24 15 4 26

F-088 B06-3

H2N2S2(M);H2N2F1S2;H4N4F1; 

H5N5;H6N6 1453 228 16 1078 315 29 115 20 18 4 2 46 29 6 20 41 28 67 32 10 31 9840 2864 29 10 1 11 7 3 46

F-089 B06-4

H2N2S1;H2N2F1S1;H2N2S2;H4N4

F1(m);H5N5(m);H3N1F1(m) 2697 212 8 1835 408 22 163 13 8 2 0 0 94 26 27 126 26 21 424 94 22 16994 2336 14 9 4 45 5 2 29

F-090 B06-5 H2N2S1 506 486 96 210 65 31 110 3 3 4 1 34 18 2 9 273 25 9 116 7 6 11820 5570 47 7 2 33 3 1 29

F-091 B06-6 H2N2S1 20 4 19 173 42 24 8 4 59 4 2 40 225 82 36 33 42 126 410 102 25 136 34 25 13 7 58 8 3 35

F-092 B06-7 H2N3S1 -11 12 -117 31 10 31 5 1 22 3 1 18 3145 2600 83 59 6 10 19 2 11 225 413 183 5 1 28 4 1 37

F-093 B06-9 H3N3S1 52 81 154 52 12 24 43 9 20 9 3 30 170 32 19 57 9 16 40 5 13 4636 443 10 5 2 38 5 2 39

F-094 B07-1 H2N1S1; H2N2F1S1 28725 5578 19 1862 647 35 33 2 7 3 2 63 16 4 25 92 24 26 13 2 14 892 231 26 12 7 62 3 2 67

F-095 B07-2 H2N2F1S1 28611 2173 8 254 108 43 4 1 35 3 1 23 31 18 58 6 4 70 544 114 21 164 128 78 4 2 52 4 1 29

F-096 B07-3 H2N2S1(M); H2N2F1S1(m) 122 25 21 435 110 25 4 1 23 3 2 55 14 5 33 6 2 38 969 419 43 2286 234 10 81 18 22 5 1 29

F-097 B07-4 H2N2S1 40 6 14 335 74 22 7 1 19 17 19 113 196 16 8 14 4 26 377 33 9 143 30 21 15 7 47 6 3 57

F-098 B08-2

H5N5(M);H2N2S2;H6N6;H2N2F1S

2(m);H3N3S2(m) 13 19 148 380 91 24 44 6 13 6 4 72 23 10 42 3 1 46 22 6 29 4982 1790 36 5 3 69 3 1 47

F-099 B08-3 H2N2F1S1 23149 2770 12 1522 230 15 9 1 9 5 1 26 21 9 44 337 81 24 13 2 12 424 165 39 3 2 46 3 1 29

F-100 B08-4 H2N2S1; H3N2S1 26 5 18 69 10 15 13 5 34 19 5 28 74 14 20 370 198 54 70 9 13 1198 82 7 37 45 122 7 3 39

F-101 B09-4 H3N3S1 16 3 21 656 34 5 66 11 17 12 3 21 95 76 80 46 5 11 20 6 32 4104 53 1 7 4 58 6 1 9

F-102 B09-5 H3N3S1 9 9 101 55 4 7 6 1 17 13 3 26 1027 98 10 21 2 10 1796 619 34 123 78 64 4 0 0 7 1 13

F-103 B09-2 ?(M);?(M);H4N4F1S2; H5N5F1S2 143 11 8 1165 320 28 48 8 16 13 2 11 31 7 22 80 47 59 16 3 17 4932 1024 21 5 3 74 5 1 29

F-104 B10-2 H3N3F1S1(M);H3N3S1; H4N4S1 801 269 34 239 40 17 19 2 8 13 6 44 125 15 12 54 36 67 145 42 29 1855 489 26 15 11 72 3 2 46

F-105 B11-1 H4N4S1 2149 441 21 1420 133 9 222 11 5 30 14 46 38 6 16 6 1 10 8 1 13 10032 1511 15 10 2 18 9 3 28

F-106 B11-2 H4N4S1(M);H3N3F1S1(m) 26 5 20 646 122 19 39 8 20 21 8 36 112 34 31 9 2 17 156 65 42 3146 838 27 7 3 41 5 3 48

F-107 B11-3 H4N4S1 9 1 11 30 6 20 24 6 24 13 4 31 60 21 35 44 11 25 72 10 13 1714 222 13 11 3 27 10 4 37

F-108 B11-4

?; H2N2S2; H3N4S1; H4N4S1; 

H4N5S1 9 2 22 18 3 16 10 3 27 16 7 41 66 29 44 1363 310 23 10 3 33 443 63 14 17 8 46 6 2 33

F-109 B11-5 H2N2S2;H4N4S1 7 1 16 23 19 83 7 2 35 30 21 68 200 28 14 56 11 19 140 17 12 559 529 95 11 5 40 6 1 24

F-110 B12-4 H4N4F1S1(M); H4N4S1(m) 1213 652 54 188 29 16 27 4 16 18 16 88 34 12 35 9 1 9 9 3 28 3750 836 22 7 1 19 6 2 33

F-111 B12-5 H4N4S1 13 4 34 101 43 43 26 5 20 20 14 69 30 10 35 11 3 24 97 9 9 9791 2847 29 59 12 20 5 1 29

F-112 B12-6 H2N2S2(M);H4N4S1 13 2 17 19 5 24 17 4 22 15 9 61 34 8 24 54 10 18 30 6 20 2265 545 24 97 13 13 6 2 30

F-113 B12-7

H2N2S2(M); 

H1N1S2;H1N2S2;H3N3S1 11 2 20 15 3 20 6 1 15 17 7 42 46 18 39 20 1 5 113 19 17 334 90 27 8 2 26 6 1 14

F-114 B12-8 H1N2S2(M);H2N2S1;H1N2S1(m) 11 3 27 8 2 25 9 1 16 20 3 17 45 17 37 21 5 25 16 4 28 62 25 41 19 4 24 4 1 30

F-115 B16-1 H4N4S3 28 12 43 184 9 5 25 2 7 8 5 68 41 7 18 36 54 149 10 4 40 2511 114 5 8 2 32 4 2 40

F-116 B16-2

H3N3F1S2(M);H2N2S2;H3N3S2;H

4N4S3; 227 108 47 24 6 26 9 1 13 11 6 52 101 26 26 20 4 18 14 15 102 1245 251 20 5 2 37 8 2 27

F-117 B16-3 H3N3S2 6 1 17 6 1 24 19 9 50 12 3 28 32 18 56 86 153 178 7 2 35 1 16 2106 14 7 48 6 3 54

F-118 B18-1 H4N4F1S2(M);H4N4S2(m) 289 12 4 11 2 13 6 2 30 18 15 85 34 22 65 9 6 67 8 3 36 1064 1216 114 10 4 38 4 1 23

F-119 B18-2 H4N4S2 11 6 52 8 1 17 7 2 29 11 4 36 25 7 28 7 3 37 18 14 80 207 129 63 6 2 43 8 2 29

F-120 B18-3 ND 42 9 22 16 3 21 8 2 18 17 3 19 15 5 36 357 92 26 9 3 31 59 14 24 21 6 28 10 5 53

F-121 B18-5 H3N3 73 7 10 1121 150 13 197 23 12 23 11 48 64 104 163 10 3 35 248 23 9 20112 3819 19 12 5 40 9 3 29

F-122 B18-6 H3N3 8 2 19 1869 281 15 304 48 16 16 6 37 29 3 11 7 3 46 6213 538 9 23957 1376 6 3 1 27 55 44 80

F-123 B20-1

H4N4F1S2(M);H5N5S2;H5N5F1S2;

H6N6S2 34 3 9 61 26 43 118 187 158 19 11 59 70 22 32 84 121 145 33 53 160 1508 296 20 15 2 12 4 1 35

F-124 B20-2

H4N4S2(M);H4N4F1S2;H5N5S2;H

6N6S2;H7N7S2(m) 7 2 31 34 7 22 13 4 33 18 6 33 151 23 15 10 7 67 12 3 22 2507 466 19 10 4 41 4 1 35

F-125 B20-3 H5N5S2; H6N6S2;H4N4S2(m) 8 2 21 12 5 42 5 2 36 16 7 42 561 405 72 8 1 17 10 2 22 419 48 11 12 7 63 5 9 189

F-126 B20-4 ND 36 5 15 64 8 12 11 2 16 30 12 41 34 6 18 634 85 13 54 10 18 332 86 26 9 10 115 19 8 42

F-127 B21-1 H6N6S2(M); H6N6F1S2;H7N7S2 23 6 25 140 23 16 18 4 20 89 143 161 79 15 19 8 4 52 5 2 29 1083 97 9 4 1 37 7 5 72

F-128 B21-2

H5N5F1S2;H6N6S2;H7N7S2(m);H

5N5S2(m) 18 3 18 115 41 36 21 4 19 19 4 22 435 107 25 4 1 20 7 2 26 2652 394 15 9 2 24 3 7 226

F-129 B21-3 H6N6S2(M);H5N5S2 7 3 48 10 2 18 11 3 25 24 18 73 154 13 9 10 4 39 5 3 54 611 145 24 8 5 65 8 14 175

F-130 B21-4 H2N2S3 12 3 24 13 4 34 6 1 15 13 2 14 30 10 35 25 4 17 9 5 55 78 26 33 4 1 12 26 24 93
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Table S5. Lectin binding data (O-glycan microarray version 1). (M) means major composition, (m) means minor composition. 

 

F-131 B21-5 H2N2S3 11 2 14 14 6 42 9 4 44 7 2 26 27 5 20 33 7 22 6 1 17 104 38 37 5 1 23 19 17 87

F-132 B21-6 ND 61 10 16 86 31 36 129 219 169 48 26 54 32 19 60 522 84 16 45 8 19 289 48 16 8 6 78 12 2 19

F-133 B24-1 H4N4S3(M); H6N6S3 10 3 28 8 2 23 6 2 30 4 1 23 112 35 31 12 2 15 7 3 42 37 9 25 4 1 20 6 3 53

F-134 B24-2

H3N3S3(M);H2N2S3;H4N4S3;H6N

6S3 12 7 60 9 2 24 4 1 16 5 1 24 78 18 23 10 4 37 5 1 18 58 23 40 4 1 26 5 1 29

F-135 B24-3 H2N2S3;H3N3S3;H4N4S3(m) 7 2 28 10 3 27 6 2 30 14 6 41 38 6 15 140 149 107 12 3 27 24 18 78 13 1 8 6 2 41

F-136 B24-3 H2N2S3(M);H3N3S3(m) 16 3 18 11 2 18 8 1 6 7 2 32 22 4 18 161 115 72 13 4 29 250 131 52 5 1 20 16 9 53

F-137 B25-1

H4N4S3(M);H3N3F1S3;H4N4F1S3;

H5N5S3;H5N5F1S3;H6N6S3;H6N6

F1S3; H7N7S3;H8N8S3 10 1 10 10 3 34 6 1 23 5 3 63 224 15 7 5 3 63 3 1 52 256 86 33 12 5 39 6 2 31

F-138 B25-2 H4N4S3 11 2 23 7 1 20 10 2 24 16 13 80 40 8 19 6 2 36 12 7 61 22 12 57 17 6 35 7 3 44

F-139 B25-3 H2N2S2(M); H1N1S2;H3N3S2 35 40 113 8 2 24 9 3 35 10 2 20 48 21 43 91 7 8 9 3 31 183 35 19 7 4 64 3 8 231

F-140 B25-4 H2N2S1 37 14 37 21 9 41 10 3 28 8 5 70 18 2 14 1460 168 12 16 1 9 179 55 31 21 3 12 10 1 12

F-141 B26-1 H4N4F1S3; H6N6S3 13 4 28 9 2 20 9 3 31 15 12 79 130 22 17 61 99 164 13 9 68 826 37 4 17 4 20 7 3 39

F-142 B26-2 H4N4S3 12 1 12 7 1 15 7 2 31 6 2 30 42 6 14 5 2 43 4 3 79 308 45 15 23 3 11 7 2 37

F-143 B26-3 H1N1S3(M);H4N4S3;H2N2S3 13 3 23 11 3 30 7 2 31 8 2 22 35 3 7 8 12 156 14 2 13 407 180 44 14 8 56 23 15 67

F-144 B26-4 H4N4S2 45 6 13 16 1 6 7 4 51 26 16 62 37 4 10 663 227 34 27 5 19 314 110 35 12 2 19 14 3 23

F-145 B26-5 H2N2S2(M) 25 2 10 15 8 51 7 1 12 12 4 38 32 7 22 68 8 11 11 9 87 204 39 19 5 1 10 7 4 61

F-146 B26-6 ND 76 10 13 38 9 24 11 3 30 24 9 39 49 24 48 1334 130 10 31 3 8 444 109 25 31 5 16 5 2 38

F-147 B27-2 H1N1S2;H2N2S2 13 2 12 13 10 79 6 2 26 12 12 103 19 4 20 2046 891 44 26 29 111 14 11 82 17 16 97 9 5 51

F-148 B27-4 H2N2S1(M); H1N2S2 14 3 20 105 22 21 6 2 31 10 1 9 124 137 110 30 5 18 565 105 19 56 21 38 4 2 46 6 1 10

F-149 B28-2 H4N4S4(M);H6N6S4;H5N5S4 12 4 31 10 2 24 6 2 26 6 2 24 54 9 17 4 15 381 5 2 36 16 5 29 5 1 28 14 10 72

F-150 B28-3 H2N2S2;H2N2F1S2;H4N4S2 20 7 36 10 2 15 5 1 10 10 8 82 12 7 54 36 48 132 17 12 70 53 24 46 5 2 33 6 4 62

F-151 B28-4 H2N2S2;H1N1S2 17 14 81 12 5 42 6 2 43 7 2 22 34 31 92 46 8 18 5 1 20 76 69 91 4 2 41 10 12 123

F-152 B28-5 ND 11 3 29 10 2 22 8 2 19 8 1 13 17 6 35 6 24 383 7 5 69 14 6 41 7 3 44 12 9 77

F-153 B01-1 ND 32 7 22 281 55 19 23 7 30 155 26 17 14 7 48 56 21 38 85 33 39 426 93 22 14 6 45 12 10 81

F-154 B01-2 ND 74 19 26 163 62 38 20 4 20 158 33 21 20 8 39 734 187 25 81 20 25 458 86 19 15 4 26 30 5 17

F-155 B01-3 ND 22 10 45 47 7 15 13 2 11 18 2 11 42 32 77 421 49 12 36 7 21 108 12 11 22 21 95 21 19 89

F-156 B02-1 H4N4 25 3 14 6369 1183 19 1263 160 13 20 19 94 70 25 36 15 1 6 1852 157 8 30204 5744 19 9 5 49 10 4 40

F-157 B02-2 H2N2S1;H4N4 16 2 12 2529 1131 45 130 78 60 24 10 43 52 8 16 371 143 39 697 112 16 7297 958 13 8 3 37 7 1 13

F-158 B02-3 H3N3(M); H2N2S1 105 9 8 3415 305 9 268 40 15 67 31 46 75 3 4 834 100 12 350 63 18 11413 1156 10 28 2 6 11 5 49

F-159 B02-4 H3N3 29 16 56 19 3 14 10 3 33 6013 804 13 13 9 72 5594 1891 34 15 3 21 78 43 56 7 3 39 8 2 18

F-160 B17-3-0-1 ND 98 15 15 667 110 16 203 47 23 195 306 158 105 51 49 2254 837 37 605 61 10 10997 1781 16 49 12 25 29 2 6

F-161 B17-3-1-1 H4N4S2 7 2 31 10 11 120 4 1 20 7 2 31 945 597 63 36 15 42 8 3 34 5 14 274 7 4 56 4 1 16

F-162 B17-3-2-1 H4N4S2 9 1 14 10 3 28 8 4 54 11 2 20 439 104 24 31 5 15 219 43 20 33 22 68 6 2 36 4 1 35

F-163 B17-3-2-2 H2N2S2;H3N4S2 13 4 30 15 3 21 21 14 66 12 8 64 21 3 14 24 11 45 9 4 40 415 132 32 219 33 15 8 4 48

F-164 B17-3-3-1 H3N3S2 9 2 20 12 3 24 7 1 9 12 4 31 15 3 17 604 658 109 7 4 54 75 12 17 32 4 14 5 2 36

F-165 B17-3-4-1 H3N3S2 11 3 29 16 2 12 6 1 23 7 1 15 7 8 126 30 7 22 338 71 21 143 94 66 7 4 51 4 1 29

F-166 B17-2-2-1 H4N4S2 8 2 25 921 285 31 1384 270 20 5 1 26 87 13 15 67 18 27 9 5 61 20165 4524 22 -6 11 -203 11 9 76

F-167 B17-2-2-2 H4N4S2 6 2 35 8 4 51 29 3 10 11 8 73 997 359 36 61 14 22 12 11 90 1588 287 18 7 2 26 3 1 35

F-168 B17-2-2-3 H4N4S2 15 11 73 10 2 20 4 1 23 3 2 58 342 178 52 15 7 47 149 49 33 22 9 42 9 6 73 3 1 46

F-169 B17-2-3-1

H4N4S2(M);H3N3F1S2(m);H4N3S2

(m) 91 23 25 1466 778 53 29 16 54 11 3 27 31 28 91 1183 437 37 17 5 33 742 148 20 -9 12 -138 10 6 57

F-170 B17-2-3-2 H3N3F1S2(M);H4N4S2;H3N3S2 732 118 16 9 2 25 5 3 53 19 6 31 4 1 29 33 12 37 11 6 56 46 19 41 1 4 590 4 1 13

F-171 B17-2-3-3 H4N4S2 37 58 155 19 3 13 10 2 25 5 1 23 35 13 39 20 6 27 33 7 21 392 79 20 8 6 76 2 1 56

F-172 B17-2-3-4 ND 68 21 31 34 10 31 26 11 43 13 2 17 137 37 27 2282 292 13 46 4 9 1092 198 18 15 7 45 20 5 22

F-173 B17-2-3-5 H3N3S2 10 3 28 15 3 19 11 5 46 26 5 21 30 7 24 249 116 47 13 2 13 310 86 28 52 21 40 7 1 9

F-174 B19-2-2-1 H4N4F1S2 4807 876 18 26 5 17 6 5 77 34 37 107 31 21 68 500 145 29 10 1 14 214 28 13 4 12 299 8 1 17

F-175 B19-3-1-1 H5N5S2(M); H6N6S2 11 1 7 2469 1111 45 324 6 2 8 2 27 248 21 8 81 14 18 146 19 13 26903 5525 21 -13 2 -14 6 3 57

F-176 B19-3-1-2 H5N5S2 14 7 50 10 3 35 11 5 40 24 14 57 7180 4799 67 36 2 4 50 8 15 233 80 34 -5 11 -239 6 2 24

F-177 B19-3-1-3 H5N5S2 10 3 29 11 6 59 19 5 27 140 242 173 3920 2776 71 23 4 19 39 18 47 364 37 10 20 7 37 21 8 37

F-178 B19-3-2-1 H5N5S2(M);H4N4F1S2 979 107 11 211 75 35 15 4 27 7 3 39 273 164 60 1253 261 21 23 17 75 870 77 9 -6 5 -80 0 7 -2854

F-179 B19-3-2-2 H5N5S2;H4N4F1S2 36 6 18 20 5 24 9 3 29 24 10 42 3057 2285 75 597 268 45 17 6 38 245 51 21 -10 9 -88 7 4 60

F-180 B19-3-2-3

H4N4F1S2(M);H4N4S2(m);H5N5S2

(m);H5N4S2(m) 36 7 19 16 3 20 15 7 46 25 10 40 4175 1784 43 1307 644 49 36 5 14 810 179 22 3 18 556 5 1 20

F-181 B19-3-3-1 H4N4S2 131 41 31 21 2 7 19 7 36 4 1 12 43 14 32 21 5 22 13 6 47 6594 377 6 24 7 29 -2 5 -200

F-182 B19-3-3-2 H4N4S2 6 2 30 7 1 14 5 2 39 15 9 60 11 7 61 13 4 27 41 11 26 1383 233 17 104 53 50 3 1 29

F-183 B19-3-4-1 H4N4S2(M);H3N3F1S2(m) 38 6 17 67 5 8 30 7 24 44 8 18 39 12 30 2002 197 10 237 32 14 2612 113 4 8 4 51 16 5 29

F-184 B23-2-1-1 H4N4S3 6 1 17 8 1 10 5 2 42 5 2 50 799 679 85 47 3 6 6 2 31 16 27 174 1 28 2758 4 3 89

F-185 B23-2-1-2 H4N4S3 5 1 28 6 1 8 5 1 10 8 3 44 172 166 97 9 1 7 4 2 61 29 19 68 -3 16 -485 5 3 55

F-186 B23-2-2-1 H4N3S3 54 8 16 22 4 18 15 5 38 32 3 9 268 139 52 2661 297 11 26 6 22 193 20 11 11 17 155 20 2 10

F-187 B23-2-3-1 ND 107 37 35 24 19 81 13 7 52 57 40 70 1755 1500 85 1589 218 14 77 15 19 643 76 12 -7 11 -160 8 4 45

F-188 B22-3-1-1 H4N4S3 8 1 17 7 2 31 8 2 32 10 3 30 544 520 96 49 7 14 6 3 49 41 11 26 -5 25 -527 3 2 69

F-189 B22-3-2-1 H4N4S3 114 45 39 18 5 31 32 23 73 43 15 34 45 6 13 2789 1892 68 20 7 38 272 27 10 22 7 31 12 3 22

F-190 B23-3-3-1 H3N4S3; H4N4F1S3 104 19 18 35 19 55 12 4 34 24 10 42 240 199 83 2329 347 15 38 11 29 288 28 10 12 20 166 8 4 42

F-191 B23-3-5-1 ND 75 38 51 18 6 31 12 2 14 41 5 13 37 14 36 1269 196 15 19 4 22 289 31 11 39 41 106 12 4 29

F-192 B23-3-7-1 H6N6S3 67 55 82 21 5 24 131 229 175 37 8 20 3065 1913 62 1513 397 26 48 3 7 360 26 7 -2 9 -380 11 3 23

F-193 B03-2-1-1 H4N4 316 44 14 6720 1608 24 899 216 24 38 12 31 60 3 5 1636 268 16 2735 587 21 34956 3144 9 48 25 52 24 9 38

F-194 B03-5-2-1 H1N2S1 18 9 48 21 8 36 19 4 19 20 4 19 208 54 26 398 35 9 30 3 10 117 10 9 55 83 152 16 16 96

F-195 B13-1-5-1 ND 9 4 48 11 3 33 68 51 74 21 4 20 12 7 60 5 4 72 17 5 31 101 21 21 41 45 110 35 12 33

F-196 B13-1-12-1 H2N2S2 7 1 7 10 1 5 17 12 73 13 7 52 39 18 45 384 47 12 -4 4 -115 16 28 172 -3 5 -192 1 4 479

F-197 B14-1-2-1 H2N2F1S2 17459 2363 14 10 3 26 13 2 14 7 1 14 10 7 68 50 6 13 6 3 48 8 7 84 -8 8 -91 3 13 511

F-198 B14-2-1-1 H3N3S2 6 3 43 11 1 11 13 3 27 10 2 17 39 15 37 37 8 22 21 12 55 23 8 36 -11 8 -69 4 5 137

F-199 B14-2-1-2 H3N3S2 70 7 10 22 2 8 16 13 78 35 4 13 309 165 53 1741 54 3 16 4 25 155 9 6 28 33 119 22 16 74

F-200 B14-2-3-1 H2N2S2 37 41 111 26 8 31 11 1 9 8 1 10 32 4 11 18 3 17 170 40 24 29 13 44 9 30 330 11 31 279

F-201 B16-1-3-1 H3N3S2 6 2 30 9 2 17 14 11 81 10 5 51 71 9 13 144 218 151 17 17 101 15 14 97 -5 20 -392 124 217 175

F-202 B16-1-3-2 H3N4S2 6 2 27 17 11 67 12 9 70 9 5 55 1709 2043 120 43 7 17 0 8 3353 12 7 64 0 6 #DIV/0! 11 11 102

F-203 B16-1-4-1 H3N3S2 45 12 27 28 7 23 19 4 20 36 4 10 231 64 28 3412 1180 35 46 5 10 291 25 9 40 15 38 37 39 107

F-204 B16-1-4-2 H3N3S2 32 5 16 23 3 15 17 3 17 35 5 15 276 61 22 5309 3460 65 34 7 22 275 8 3 68 76 112 17 18 106

F-205 B16-1-5-1 H3N3S2 64 20 31 20 1 7 18 10 56 27 5 17 289 347 120 3363 3950 117 12 8 66 323 56 17 11 15 139 16 6 36

F-206 B16-1-5-2 H2N2F1S2 11366 425 4 10 6 58 19 4 23 9 3 37 21 15 68 59 22 38 12 2 19 46 30 67 3 6 189 8 23 297

F-207 B16-1-5-3 H3N3S2 7 3 46 21 20 100 56 88 158 8 2 32 17 4 22 35 7 21 12 1 8 20 9 44 16 35 223 1 13 2574

F-208 B16-1-5-4 H3N3S2 40 17 44 19 2 12 40 20 51 33 3 8 10 8 80 1915 1158 60 16 5 32 399 100 25 58 57 99 19 7 35

F-209 B16-1-6-1 H2N2S2 13 5 41 7 3 34 16 5 30 6 2 24 10 3 26 257 49 19 13 19 147 641 223 35 38 6 15 4 19 442

F-210 B16-1-6-2 H2N2S2 9 1 14 21 6 29 23 16 67 16 4 23 50 12 25 20 3 15 181 22 12 52 18 35 60 48 79 4 9 251
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Table S6. Information of human lung cancer serum samples. 

 

 

 

Sample ID Cat.No. Type

Hemolyzed 

(Approx. Level) Age Gender Race Diagnosis Medications Stage Cancer Type Metastatic

Biological 

Naive

stage 1-1 475733 Serum Yes (160 mg/ dL) 74 Female Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Chronic Obstructive Pulmonary Disease 

(COPD) None

Cancer Stage T1B, 

Cancer Stage 1

Non Small Cell Lung 

(Adenocarcinoma) No Yes

stage 1-2 443053 Serum Non-Hemolyzed 68 Male Caucasian 

Non Small Cell Lung Cancer (NSCLC), 

Asthma, Chronic Obstructive Pulmonary 

Disease (COPD), Hypertension (HTN), 

Obesity, Osteoarthritis (OA), Bilateral 

Cellulitis of Lower Extremity, Sleep Apnea

Keytruda 2mg/kg, Cipro 500mg, Combivent 20mcg/100mcg, 

Multivitamin, Gabapentin 300mg, Ipratropium 0.5mg, Albuterol 3mg, 

Tekturna 150mg, Tylenol 325mg, Lidoderm 5%, MS Contin 15mg, 

Omeprazole 20mg, Oxycodone 10mg, Oxycontin 30mg, Prednisone 

10mg, Theophylline ER 100mg, Verapamil 240mg

Cancer Stage T2A N0 

M0, Cancer Stage 1B

Non Small Cell Lung 

(Adenocarcinoma)

Yes, Lymph 

Nodes, 

Liver Yes

stage 1-3 470922 Serum Non-Hemolyzed 65 Female Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Malignant Neoplasm of Left Breast, 

Anemia, Hyperlipidemia (HLD), 

Hypothyroidism

Ambien 10mg, Clopidogrel 75mg, Levothyroxine 50mcg, Losartan 

50mg, Metformin 500mg, Metoprolol Tartrate 25mg, Multivitamin, 

Omeprazole 40mg, Paroxetine 10mg, Vitamin D3 400iu Cancer Stage 1

Non Small Cell Lung 

(Adenocarcinoma) No No

stage 1-4 531224 Serum Non-Hemolyzed 77 Male Caucasian

Non Small Cell Lung Cancer (NSCLC), Prostate 

Cancer, Anemia (Iron Deficiency), Asthma, 

Malignant Neoplasm of Brain, Hypertension 

(HTN), Chronic Obstructive Pulmonary Disease 

(COPD)

Alimta 500mg-Keytruda 200mg-Carboplatin-Neulasta-Keytruda 

200mg, Albuterol Sulfate HFA 90mcg, Anafranil 25mg, Aspirin 81mg, 

Buspirone 30mg, Decadron 4mg, Folic Acid 1mg, Hydrocodone-

Homatropine 5mg-1.5mg/5mL, Hyoscyamine ER 0.375mg, Keppra 

500mg, Lactulose 10g/15mL, Norvasc 2.5mg, Oxycodone 10mg, 

Protonix 40mg, Remeron 15mg, Xgeva 120mg/1.7mL, Xtandi 40mg, 

Zofran 8mg

Cancer Stage T1, N0, 

M0, 

Non Small Cell Lung 

(Adenocarcinoma) Yes N/A

stage 1-5 546131 Serum Non-Hemolyzed 76 Female Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Hyperlipidemia (HLD) Enalapril Maleate 10mg, Glipizide ER 2.5mg, Simvastatin 20mg

Cancer Stage 1A, 

Cancer Stage T1a

Lung 

(Adenocarcinoma) Yes N/A

stage 1-6 546129 Serum Non-Hemolyzed 72 Female Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Pancytopenia, Hypothyroidism, 

Hypertension (HTN)

Aspirin 81mg, Biotin 1,000mcg, Brilinta 60mg, Bystolic 2.5mg, Crestor 

40mg, Folic Acid 1mg, Levothyroxine 75mcg, Medrol 4mg, Prolia 

60mg, Ranolazine ER 1,000mg, Vitamin B12 1,000mcg, Vitamin D3 

1,000iu

Cancer Stage 1B, 

Cancer Stage T2, N0, 

M0

Lung 

(Adenocarcinoma) No N/A

stage 2-1 330549 Serum Yes (140 mg/dL) 76 Female Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Anemia (Iron Deficient), Esophagitis, 

Osteoporosis, Vitamin B12 Deficiency, 

Type 2 Diabetes, Hypertension (HTN), 

Osteoporosis

Procrit 40,000units, Alimta 500mg, Prolia 60mg, Aspirin 981mg, 

Clipodogrel 75mg, Combivent 20mcg-100mcg, Folic Acid, Lantus 

100units, Lasix 20mg, Magnesium 30mg, Metformin 500mg, 

Metoprolol 50mg, Norvasc 5mg, Omeprazole 20mg, Pravastatin 20mg, 

Symbicort 160mcg-4.5mcg, Zofran 8mg Cancer Stage 2A

Non Small Cell Lung 

Cancer (NSCLC) 

(Adendocarcinoma) No No

stage 2-2 471722 Serum Yes (170 mg/dL) 68 Female Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Chronic Obstructive Pulmonary Disease 

(COPD)

Diovan 80mg, Lexapro 20mg, Ambien CR 12.5mg, Percocet 

5mg/325mg

Cancer Stage T3 N0 

M0, Cancer Stage 2B

Non Small Cell Lung 

(Adenocarcinoma) No Yes

stage 2-3 506292 Serum Non-Hemolyzed 63 Female Caucasian

Lung Cancer, Asthma, Chronic Obstructive 

Pulmonary Disease (COPD)

Alimta 500mg-Cisplatin 75mg-Neulasta, Alimta 500mg-Cisplatin 75mg-

Neulasta, Cozaar 50mg, Folic Acid 1mg, Lexapro 20mg, Protonix 

40mg, Senokot 6.6mg, Singulair 10mg, Synthroid 112mcg, Zantac 

150mg, Zofran 8mg Cancer Stage 2B Non Small Cell Lung

Yes, Left 

Upper Lobe N/A

stage 2-4 497876 Serum Non-Hemolyzed 95 Female CaucasianNon Small Cell Lung Cancer

Carboplatin-Taxol 45mg, Bevespi Aerosphere 9mcg-4.8mcg, Biotin 

5000mcg, Calcium 500mg, Chantix 0.5mg, Cyclobenzaprine 10mg, 

Depo-Provera 150mg/mL, Leflunomide 10mg, Meloxicam 15mg, 

Neurontin 100mg, Plaquenil 200mg, Zofran 8mg

Cancer Stage T2 N2 

M0 G2, Cancer Stage 

2

Non Small Cell Lung 

(Adenocarcinoma) No N/A

stage 3-1 444945 Serum Non-Hemolyzed 63 Female Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Chronic Obstructive Pulmonary Disease 

(COPD), Hypertension (HTN), Superior 

Vena Cava Syndrome, Anxiety, Congestive 

Heart Failure (CHF), Coronary Artery 

Disease (CAD), Ischemic Cardiomyopathy, 

Hyperlipidemia, Asthma, Pleural Effusion

Xanax 0.5mg, Coreg 25mg, Vitamin D3 2000iu, Flonase 50mcg, Breo 

Ellipta 100mcg/25mcg, Lasix 40mg, Norco 10mg/325mg, Entresto 

24mg/26mg, Zocor 40mg

Cancer Stage T4 N0 

M0, Cancer Stage 3A

Non Small Cell Lung 

(Adenocarcinoma) No Yes

stage 3-2 475388 Serum Non-Hemolyzed 63 Female Caucasian

Non Small Cell Lung Cancer, Neutropenia, 

Anemia (Vitamin B12), Essential Primary 

Hypertension, Hyperlipidemia

Atorvastatin 20mg, Caltrate/Vitamin D 1500mg, Diclofenac Sodium 

75mg, Diltiazem CD 180mg, Folic Acid 1mg, Fosamax 70mg, 

Magnesium 30mg, Miracle Mouthwash, Percocet 5mg/325mg, 

Potassium 99mg, Protonix DR 40mg, Tylenol Sinus Congestion 

5mg/325mg/200mg, Zofran 8mg

Cancer Stage T1B N2 

M0 G3, Cancer Stage 

3A

Non Small Cell Lung 

(Adenocarcinoma)

Yes, 

Mediastinal 

Lymph 

Node N/A

stage 3-3 535763 Serum Non-Hemolyzed 75 Male Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Hypertension (HTN), Gastroesophageal 

Reflux Disease (GERD), Hyperlipidemia 

(HLD), Abdominal Aortic Aneursym

Tylenol Arthritis 650mg, Tramadol 50mg, Simvastatin 20mg, 

Ondansetron 8mg, Multivitamin, Losartan-Hydrochlorothiazide 

100mg/12.5mg, Atenolol 50mg, Aspirin 325mg, Aleve 220mg

Cancer Stage T2, N,2 

M0, G2, Cancer Stage 

3A

Non Small Cell Lung 

(Adenocarcinoma) No No

stage 3-4 489932 Serum Non-Hemolyzed 70 Male Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Hypertension (HTN), Hypercholesterolemia, 

Obesity, Coronary Atherosclerosis

Augmentin 875mg-125mg, Lipitor 40mg, Bevespi Aerosphere 9mcg-

4.8mcg, Coenzyme 200mg, Cyanocobalamin 500mcg, Benadryl 25mg, 

Lisinopril 10mg, Metoprolol 25mg, Nitrostat 0.4mg, Zofran 8mg, 

Percocet 10mg-325mg, Compazine 10mg, Ultram 50mg

Cancer Stage T4 N2 

M0, Cancer Stage 3B

Non Small Cell Lung 

(Adenocarcinoma) N/A N/A

stage 3-5 474618 Serum Non-Hemolyzed 78 Female Caucasian

Non Small Cell Lung Cancer (NSCLC), Essential 

Primary Hypertension, Cervix Carcinoma

Procrit 40000iu/ml, Aspirin 81mg, Carafate 100mg/ml, Compazine 

10mg, Ezetimibe 10mg/Simvastatin 40mg, Fish Oil 

360mg/144mg/216mg/1200mg, Miracle Mouthwash, Multivitamin, 

Nystatin 100000iu/ml, Ondansetron 8mg, Protonix 40mg, Simvastatin 

20mg Cancer Stage 3B Non Small Cell Lung No N/A

stage 4-1 465150 Serum Non-Hemolyzed 82 Male Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Chronic Obstructive Pulmonary Disease 

(COPD), Hypertension (HTN)

Coreg 12.5mg, Zocor 20mg, Spiriva 18mcg, Lisinopril 5mg, Lasix 

40mg, Coumadin 3mg, Proair HFA 90mcg, Advair Diskus 250mcg-

50mcg, Tylenol 325mg, Nystatin 1000,000iu/mL, 

Amoxicillin/Clavulanate 875mg-125mg, Acidophilus Cancer Stage 4

Non Small Cell Lung 

(Adenocarcinoma) No Yes

stage 4-2 444944 Serum Non-Hemolyzed 52 Male Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Hypercholesterolemia, Rheumatoid Arthritis 

(RA), Lupus, Pneumonia, Pulmonary Mass, 

Bone Metasteses

Alprazolam 0.25mg, Lipitor 40mg, Decadron 4mg, Percocet 10mg-

325mg, Promethazine 25mg, Doxycycline 50mg, Zofran 8mg,  

Compazine 10mg

Cancer Stage T3 N2 

M1B, Cancer Stage 4

Non Small Cell Lung 

(Adenocarcinoma) Yes, Bone Yes

stage 4-3 533391 Serum Non-Hemolyzed 58 Male Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Restless Leg Sydrome (RLS), Insomnia, 

Hyperlipidemia (HLD), Gastroesophageal 

Reflux Disease (GERD), Hypertension 

(HTN), Hypothyroidism, Secondary 

Malignant Neoplasm of Bone, Secondary 

Malignant Neoplasm of Liver and 

Intrahepatic Duct

Synthroid 112mcg, Promethazine 25mg, Prednisone 20mg, Metoprolol 

Succinate ER 50mg, Lipitor 20mg, Klonopin 0.5mg, Acyclovir 400mg, 

Docetaxel-Gemcitabine 75mg-1000mg

Cancer TMN Stage 

T4, N3, M1B, G2

Non Small Cell Lung 

(Adenocarcinoma) Yes No

stage 4-4 435514 Serum Non-Hemolyzed 53 Female Caucasian 

Non Small Cell Lung Cancer (NSCLC), 

Neurogenic Bladder, Frequent UTI's

Xalkori 250mg, Xarelto 15mg, Soma 350mg, Clonazepam 2mg, Folic 

Acid 1mg, Lasix 40mg Cancer Stage 4

Non Small Cell Lung 

Cancer 

(Adenocarcinoma)

Yes, Pleura, 

Mediastinal 

and Left 

Lung N/A

stage 4-5 486726 Serum Non-Hemolyzed 76 Male Caucasian

Non Small Cell Lung Cancer (NSCLC), 

Neutropenia, Vitamin B Deficiency, 

Hypertension (HTN), Hyperlipidemia (HLD), 

Hypothyroidism, Anemia (Antineoplastic 

Chemotherapy)

Procrit 40000iu, Gemzar 800mg/Carboplatin, Aspirin 81mg, Doxazosin 

4mg, Durezol 0.05%, Folic Acid 1mg, Generlac 10g/15ml, Ilevro 0.3%, 

Levaquin 500mg Lisinopril 5mg, Multivitamin, Neurontin 100mg, 

Omega 3 Fish Oil 684mg-1200mg, Omeprazole 40mg, Orthovisc 

30mg/2ml, Simethicone 80mg, Simvastatin 20mg, Synthroid 75mcg, 

Tramadol 50mg, Vigamox 0.5%, Zithromax 250mg

Cancer Stage T1b N3 

M1b, Cancer Stage 4

Non Small Cell Lung 

(Adenocarcinoma) N/A N/A

stage 4-6 491480 Serum Non-Hemolyzed 61 Female CaucasianNon Small Cell Lung Cancer (NSCLC)

Alimta 500mg/Keytruda 200mg/Carboplatin/Neulasta, Albuterol Sulfate 

2.5mg/3ml, Allegra Allergy 60mg, Amlodipine 10mg, Dexamethasone 

2mg, Diflucan 100mg, Fluticasone 50mcg, Folic Acid 400mcg, Klor-

Con 20meq, Lactulose 10g/15ml, Levetiracetam 500mg, Lexapro 5mg, 

Lidocaine 2%, Medrol 4mg, Miracle Mouthwash, Ofloxacin 0.3%, 

Ondansetron 4mg, Pantoprazole 40mg, Potassium Acetate, ProAir 

HFA 90mcg, Sumatriptan 25mg, Zithromax 250mg Cancer Stage 4

Non Small Cell Lung 

Adenocarcinoma Yes, Brain No
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Print 
ID 

Glycan 
 ID 

Compositions 
Print 
 ID 

Glycan 
ID Compositions 

F001 A01-1 ? (Cannot determine its O-glycan compositions based on MS data) F046 B06-4 H2N2S1;H2N2F1S1;H2N2S2;H4N4F1(m);H5N5(m);H3N1F1(m) 

F002 A04&05-2 H1N2 F047 B06-5 H2N2S1 

F003 A06-2 H1N2; H1N2F1 F048 B06-6 H2N2S1 

F004 A07-1 H2N2F1; H2N2S1 F049 B06-7 H2N3S1 

F005 A07-2 H2N2S1 F050 B07-2 H2N2F1S1 

F006 A07-3 H2N2 F051 B08-4 H2N2S1; H3N2S1 

F007 A07-4 H2N2S1(M)；H2N2 F052 B09-4 H3N3S1 

F008 A08-2 H2N2 F053 B09-5 H3N3S1 

F009 A09-2 H2N2F1 F054 B11-2 H4N4S1(M);H3N3F1S1(m)  

F010 A10-1 H2N2F1 F055 B11-3 H4N4S1  

F011 A11&12-1 H3N3 F056 B18-6 H3N3 

F012 A11&12-2 H1N1S1 F057 B27-4 H2N2S1(M); H1N2S2 

F013 A11&12-3 H1N1S1 F058 B02-1 H4N4 

F014 A11&12-4 H1N1S1 F059 
B17-3-2-
2 H2N2S2;H3N4S2 

F015 A13-2 H3N3 F060 
B17-3-4-
1 H3N3S2 

F016 A14-4 H1N1 F061 
B19-3-1-
3 H5N5S2 

F017 A14-5 H3N3F1;H1N4;H1N1S1 F062 
B03-5-2-
1 H1N2S1 

F018 A14-6 N1(M); H1N1(m) F063 
B14-2-3-
1 H2N2S2 

F019 A15-4 H1N1S1 F064 
B16-1-3-
2 H3N4S2 

F020 A16-2 H3N3F1; H4N4 F065 
B16-1-6-
2 H2N2S2 

F021 A17-4 H1N1S1 F066 Blood A+ GalNAcα1-3(Fucα1-2)Galβ1-3(Fucα1-4)GlcNAc 

F022 A17-7 H1N2S1 F067 Blood B+ Galα1-3(Fucα1-2)Galβ1-3GlcNAcβ1-3Gal 

F023 A17-9 H2N2S1 F068 A23-2 H2N2S1(M); H2N2F1S1 

F024 A19-2 H1N2S1 F069 
B13-1-
12-1 H2N2S2 

F025 A19-3 H2N2S1(M);?;H1N2S1 F070 A29-1 H1N1S2(M): H2N2S2(m) 

F026 A19-4 H1N2S1 F071 B27-2 H1N1S2;H2N2S2 

F027 A20-1 H2N2S1 F072 
B17-2-2-
3 H4N4S2 

F028 A20-2 H1N2S1; H2N2S1;? F073 B07-3 H2N2S1(M); H2N2F1S1(m) 

F029 A20-3 H2N2S1 F074 A24-1 H2N2F1S1 

F030 A21-3 H2N2S1 F075 
B16-1-6-
1 H2N2S2 

F031 A21-4 H2N2S1 F076 B24-1 H4N4S3(M); H6N6S3 

F032 A21-6 H2N2S1 F077 
B14-1-2-
1 H2N2F1S2 

F033 A21-7 H2N2S1(M); H1N2S1; H1N2 F078 B08-3 H2N2F1S1 

F034 A22-1 H2N2S1 F079 B10-2 H3N3F1S1(M);H3N3S1; H4N4S1 

F035 A22-2 H2N2S1 F080 B12-5 H4N4S1  

F036 A22-3 H2N2S1 F081 
B16-1-3-
1 H3N3S2 

F037 A22-4 H2N2; H2N2S1 F082 B25-1 
H4N4S3(M);H3N3F1S3;H4N4F1S3;H5N5S3;H5N5F1S3;H6N6S
3;H6N6F1S3; H7N7S3;H8N8S3 

F038 A23-3 H2N2S1 F083 
B19-3-3-
2 H4N4S2 

F039 A23-5 H2N2S1;H1N2S1;H2N2;H3N2S1(m);H2N3S1(m) F084 B25-2 H4N4S3 

F040 A24-2 H2N2S1;H3N2S1; H2N2F1(m) F085 B16-3 H3N3S2 

F041 A24-3 H2N2S1 F086 A23-4 H2N2S1 

F042 A25-2 H3N3S1; H2N2S1(m) F087 B20-1 H4N4F1S2(M);H5N5S2;H5N5F1S2;H6N6S2 

F043 A29-4 H2N2S1 F088 B20-3 H5N5S2; H6N6S2;H4N4S2(m) 

F044 B05-1 ?(M);H2N2S1;H2N2S2(m);H2N2F1S2(m);H5N5(m) F089 B24-2 H3N3S3(M);H2N2S3;H4N4S3;H6N6S3 

F045 B05-3 H2N2S1 F090 B28-2 H4N4S4(M);H6N6S4;H5N5S4 

 

Table S7. Information of O-glycans printed for O-glycome microarray (version 2) for NSCLC lgG and lgM assay. (M) means 

major composition, (m) means minor composition. 

 

 

 

 

 

Table S8. Concentration of different serum samples. The concentration of lgG and lgM of different serum samples were 

quantified by human IgG and IgM Elisa kit (Innovative Research, Inc), respectively. 

 

Concetration 

(mg/mL) s1-1 s1-2 s1-3 s1-4 s1-5 s1-6 s2-1 s2-2 s2-3 s2-4 s3-1 s3-2 s3-3 s3-4 s3-5 s4-1 s4-2 s4-3 s4-4 s4-5 s4-6

lgM 0.91 0.79 0.30 1.44 1.34 0.55 0.86 1.64 0.12 0.58 0.94 1.63 0.38 0.36 1.40 0.82 1.69 0.49 1.09 0.41 0.51

lgG 4.57 14.16 10.19 10.85 4.03 0.63 8.23 12.10 3.08 20.86 20.81 26.24 10.22 17.74 12.63 11.09 21.23 5.84 7.49 9.26 8.23

0.80

18.03

Pooled Normal 

human serum
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Table S10. lgG binding data of sera on the A549 O-glycan microarray from different stages of NSCLC patients. All negative 

values were set as “0”. Control is the average binding data of pooled normal human serum sample in 3 repeats. Cancer stage I 

contains the binding data of cancer stage 1-1 to 1-6, cancer stage II contains the binding data of cancer stage 2-1 to 2-4, cancer 

stage III contains the binding data of  cancer stage 3-1 to 3-5, cancer stage IV contains the binding data of cancer stage 4-1 to 4-6. 

The color and intensity of each rectangle indicated lgM binding signals. Red, high binding; white, no binding. (M) means major 

composition, (m) means minor composition. 

Glycan ID Composition Control S1-1 S1-2 S1-3 S1-4 S1-5 S1-6 S2-1 S2-2 S2-3 S2-4 S3-1 S3-2 S3-3 S3-4 S3-5 S4-1 S4-2 S4-3 S4-4 S4-5 S4-6

A14-6 N1(M); H1N1(m) 26890 30871 10043 8360 24702 43327 40084 12270 29938 9214 13598 30907 26200 22815 11325 15233 33063 26188 47023 29051 14973 27084

A01-1 ? 2186 532 0 0 0 1159 12499 1095 5414 235 4346 2702 1538 0 485 423 671 3889 8300 0 2765 1662

B05-1 ?(M); H2N2S1; H2N2S2(m);H2N2F1S2(m);H5N5(m) 1768 0 0 0 0 0 8002 0 0 0 584 18 0 0 433 1424 1510 0 3032 0 1488 0

A14-4 H1N1 8049 9504 4069 3479 10869 24175 34249 20219 21077 9861 3158 20557 9371 5692 8318 11787 10676 2484 7022 10088 4849 3367

A11&12-2 H1N1S1 6471 4213 1884 730 0 24315 11166 1464 4339 2619 2377 315 2120 3764 1157 2328 748 0 6121 771 1742 31

A11&12-3 H1N1S1 8785 7153 0 1125 0 30660 12187 2081 2650 3591 2311 0 2912 3286 1487 4107 1464 0 0 773 1263 0

A11&12-4 H1N1S1 7300 2727 0 522 0 25570 10212 800 2369 3257 2602 0 529 4229 891 2293 3152 0 10198 1640 1635 0

A15-4 H1N1S1 1540 6603 0 0 0 10525 0 0 10566 1321 2465 115 3062 0 1082 5288 0 0 6223 0 2299 0

A17-4 H1N1S1 5535 2994 10241 1470 15015 16535 33053 10617 24889 339 2327 16792 4829 0 2666 10637 5125 0 5530 0 4813 0

A29-1 H1N1S2(M): H2N2S2(m) 219 0 0 0 0 376 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B27-2 H1N1S2;H2N2S2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2657 0 0 0 0 0

A04&05-2 H1N2 5954 4636 5103 0 0 4889 32907 4753 27772 1622 3615 8179 4169 0 4072 6144 0 0 4821 0 1143 0

A06-2 H1N2; H1N2F1 15924 11463 6962 3233 14915 12411 34453 2584 32369 3675 6258 9247 11712 1339 2910 3802 19975 6583 4479 0 6549 8410

A17-7 H1N2S1 2640 2058 0 272 0 16122 2525 0 0 412 356 3456 919 0 3377 0 7711 0 1701 16350 202 664

A19-2 H1N2S1 8447 8269 0 0 0 12161 14931 1062 1577 1923 2438 10050 0 0 2464 1070 12324 0 14487 0 3218 0

A19-4 H1N2S1 2461 15053 0 1169 0 26324 633 0 0 1879 1034 7731 1365 0 2403 7719 10070 0 11614 31030 1884 0

B03-5-2-1 H1N2S1 3165 3835 0 2166 0 29570 4836 0 0 3076 2006 6533 1599 657 954 1493 12594 0 2289 10167 802 3526

A20-2 H1N2S1; H2N2S1;? 3673 149 1139 38 0 5552 16680 3991 2395 0 586 3771 444 0 12202 4675 4161 0 5257 0 997 13867

A07-3 H2N2 5379 2668 6018 1086 1316 17127 44835 11627 19481 945 5074 14906 10467 5973 10393 15022 6283 0 2404 0 4532 3157

A08-2 H2N2 4193 1847 5160 981 1112 13196 39232 8967 17093 1190 6298 11848 12347 3431 5646 12941 4340 0 3013 0 2208 1036

A22-4 H2N2; H2N2S1 4168 4284 224 96 0 13396 16906 8143 8251 630 1637 4688 1787 0 3385 14356 24338 0 4900 5501 3522 0

A09-2 H2N2F1 2743 1783 5245 700 0 8874 33462 6149 8814 448 4374 8278 6767 2624 2845 9066 0 0 1565 0 1755 0

A10-1 H2N2F1 2281 3152 1679 354 0 7481 20729 4108 3288 466 1147 4585 2446 792 6653 4450 0 0 524 0 448 700

A07-1 H2N2F1; H2N2S1 1677 87 561 0 0 2891 12136 1725 1578 0 517 1479 197 0 7387 3969 679 0 0 0 440 0

A24-1 H2N2F1S1 0 3565 0 0 0 0 0 0 0 0 0 0 0 0 0 109 0 0 0 0 0 0

B07-2 H2N2F1S1 1283 1424 3274 0 0 5724 15672 2962 4399 0 1659 2163 1234 0 1914 9498 0 0 5545 0 1435 0

B08-3 H2N2F1S1 0 2949 0 0 0 1100 0 0 0 0 1126 0 0 0 0 0 0 0 0 0 0 0

B14-1-2-1 H2N2F1S2 671 71 0 0 0 0 0 0 0 0 681 0 0 0 0 0 0 0 0 0 0 0

A07-2 H2N2S1 2074 308 2438 0 0 4357 24091 4821 4820 0 807 5571 1287 1480 4968 6430 6289 0 240 0 539 0

A17-9 H2N2S1 2648 294 372 0 0 9036 4171 4195 2074 0 84 1859 0 0 366 0 1924 0 7642 2776 1664 0

A20-1 H2N2S1 1900 183 7506 188 0 9114 28790 3864 6735 0 1656 8051 3506 0 2348 8505 16506 0 3475 0 2651 0

A20-3 H2N2S1 1363 490 0 0 0 2282 0 1459 2357 0 0 1279 13 0 1425 0 27 0 8942 0 2593 0

A21-3 H2N2S1 3196 1394 2524 301 0 9742 28878 2391 10296 0 669 10328 4952 0 5102 8445 23418 0 0 0 2258 0

A21-4 H2N2S1 1329 1215 414 559 0 13788 16363 0 11054 0 872 6933 4591 0 3522 4806 24155 0 0 0 1434 0

A21-6 H2N2S1 1704 580 4280 0 0 10937 25080 3636 6573 0 1941 8293 4271 0 3308 7979 18014 0 4835 0 2408 0

A22-1 H2N2S1 265 1790 0 0 0 2994 140 0 0 0 0 0 0 0 0 2299 2447 0 0 0 84 0

A22-2 H2N2S1 576 1426 0 0 0 3475 7903 914 703 0 0 645 0 0 0 4919 4429 0 3552 0 881 0

A22-3 H2N2S1 1470 0 816 0 0 2992 15404 2191 3710 0 1111 3405 256 0 3598 5257 19933 0 8044 0 1719 0

A23-3 H2N2S1 2260 1446 3488 109 0 9737 23029 7833 6012 0 2096 9376 5045 0 2790 18194 3889 0 7598 0 2562 0

A23-4 H2N2S1 496 958 355 0 0 8705 12368 14596 2470 0 0 2671 347 0 1334 9958 2203 0 0 0 0 0

A24-3 H2N2S1 3888 1437 1902 0 0 6003 23438 5351 2704 55 210 3797 860 0 3037 7646 10542 0 0 0 1186 1481

A29-4 H2N2S1 1663 1917 0 1170 0 3431 11485 6126 4179 0 1471 2157 901 0 2250 4834 14919 0 1120 0 1842 0

B05-3 H2N2S1 1894 1458 6316 221 0 13160 26483 4526 8156 0 2161 8730 5097 939 2678 10094 14196 0 5867 0 1784 0

B06-5 H2N2S1 458 942 0 0 0 142 4495 436 0 0 0 0 0 0 0 3272 1265 0 568 0 75 0

B06-6 H2N2S1 2214 189 3031 0 0 5016 21193 3460 5758 0 1395 2864 501 0 3283 6586 11984 0 3669 0 1818 0

A21-7 H2N2S1(M); H1N2S1; H1N2 1937 527 7892 0 0 12823 29467 4287 8364 0 1733 8636 2305 0 2267 6828 17298 0 9807 0 2488 0

B27-4 H2N2S1(M); H1N2S2 2289 617 1841 0 0 7448 15016 2679 1925 11 1250 4045 507 0 1308 6343 6909 0 0 2113 409 0

A23-2 H2N2S1(M); H2N2F1S1 2202 2483 2544 0 1178 9216 27259 2944 5167 0 405 4536 2034 0 2804 14293 0 0 0 0 299 0

B07-3 H2N2S1(M); H2N2F1S1(m) 465 1328 1038 0 0 4842 21188 3726 2180 0 1928 2005 1689 0 4798 6382 1493 0 0 0 22 0

A19-3 H2N2S1(M);?;H1N2S1 3616 377 260 0 0 4712 16881 0 3422 0 1359 6767 243 0 2674 6167 25655 0 16257 6250 2005 0

A07-4 H2N2S1(M)；H2N2 2064 1165 764 0 0 4782 27337 3383 6221 0 1984 4867 3503 0 4568 6019 12324 0 0 0 1456 0

B08-4 H2N2S1; H3N2S1 1687 1249 0 0 0 4304 10276 259 0 0 391 0 0 0 679 1654 340 0 4127 0 1337 0

A23-5 H2N2S1;H1N2S1;H2N2;H3N2S1(m);H2N3S1(m) 4688 11238 6580 2603 0 25750 29541 6991 7743 1586 4646 17094 3795 1558 2719 22869 16150 0 13390 16581 3581 0

B06-4 H2N2S1;H2N2F1S1;H2N2S2;H4N4F1(m);H5N5(m);H3N1F1(m) 0 0 0 0 0 0 3851 0 0 0 0 0 0 0 0 1101 0 0 0 0 0 0

A24-2 H2N2S1;H3N2S1; H2N2F1(m) 1487 789 335 0 0 932 7404 1691 0 0 117 911 256 0 0 2485 0 0 542 0 136 1785

B13-1-12-1 H2N2S2 0 293 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7633 0 0 0 0 0

B14-2-3-1 H2N2S2 1081 2110 5747 1041 0 2086 21646 4348 3502 3363 3419 2304 759 0 8568 4952 0 0 0 0 111 0

B16-1-6-1 H2N2S2 632 832 0 0 0 2046 0 0 0 0 0 0 0 0 0 7150 0 0 0 0 0 0

B16-1-6-2 H2N2S2 207 607 1551 0 0 894 11826 2948 441 0 781 584 0 0 659 2694 0 0 0 0 0 0

B17-3-2-2 H2N2S2;H3N4S2 557 1264 0 0 0 7408 0 0 0 362 10 0 0 0 0 0 0 0 0 0 0 0

B06-7 H2N3S1 7422 3295 0 0 1118 17242 0 0 0 1490 2647 3824 808 0 813 2117 7765 3520 5721 18121 1370 0

A11&12-1 H3N3 1246 421 2158 0 0 2684 23616 2612 6263 0 1537 5857 1412 64 4814 6561 0 3407 595 0 1408 0

A13-2 H3N3 1075 0 3307 0 0 6084 19711 2036 6865 0 2981 3635 2724 0 2031 5241 0 0 4173 0 1169 0

B18-6 H3N3 1999 0 4534 0 0 8688 22105 5743 7594 0 3081 3890 907 0 2672 8610 0 3000 8952 0 4389 0

A16-2 H3N3F1; H4N4 362 0 0 0 0 3242 20776 0 3859 0 1200 150 1840 0 2584 5245 1999 0 4455 0 1653 0

A14-5 H3N3F1;H1N4;H1N1S1 7391 10113 2498 1694 0 16748 26199 4863 11710 2366 2915 7181 5294 189 3690 8458 4967 260 4716 14495 1633 428

B10-2 H3N3F1S1(M);H3N3S1; H4N4S1 0 0 0 0 0 0 4848 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0

B09-4

H3N3S1

54 0 0 0 0 0 0 0 0 0 0 0 0 0 8127 0 0 0 0 0 0 0

B09-5
H3N3S1

554 141 1475 0 0 1304 26896 492 1594 0 94 496 0 0 2791 3937 0 0 1503 0 586 0

A25-2 H3N3S1; H2N2S1(m) 393 0 83 0 0 1643 15177 517 4642 0 1197 851 0 0 2035 5789 0 627 12934 0 1516 0

B16-1-3-1 H3N3S2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B16-3 H3N3S2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B17-3-4-1 H3N3S2 144 79 319 0 0 1704 19020 1577 0 0 1244 0 163 0 948 7119 0 0 0 0 360 0

B24-2 H3N3S3(M);H2N2S3;H4N4S3;H6N6S3 10759 0 0 0 0 0 0 0 0 0 960 0 0 0 0 0 0 0 0 0 0 0

B16-1-3-2 H3N4S2 0 0 0 0 0 2374 0 0 0 0 0 0 3619 0 27 0 0 0 0 5348 0 0

B02-1 H4N4 123 0 994 0 0 357 12456 319 584 0 0 295 0 0 88 2910 0 0 0 0 488 0

B20-1 H4N4F1S2(M);H5N5S2;H5N5F1S2;H6N6S2 1180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B11-3 H4N4S1 5501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6603 0 0 0 0 0

B12-5 H4N4S1 0 0 0 0 0 0 1940 0 0 0 0 0 0 0 0 2752 0 0 0 0 0 0

B11-2 H4N4S1(M);H3N3F1S1(m) 1016 0 0 0 0 0 11347 0 0 0 0 0 0 0 0 6 0 0 0 0 416 0

B17-2-2-3 H4N4S2 600 0 0 0 0 0 5595 0 0 0 1756 0 0 0 0 0 0 0 0 0 0 0

B19-3-3-2 H4N4S2 0 0 0 0 0 0 4046 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B25-2 H4N4S3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B24-1 H4N4S3(M); H6N6S3 461 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B25-1

H4N4S3(M);H3N3F1S3;H4N4F1S3;H5N5S3;H5N5F1S3;H6N6S3;H6N6F1S

3; H7N7S3;H8N8S3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B28-2 H4N4S4(M);H6N6S4;H5N5S4 4274 0 0 0 0 0 0 411 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B19-3-1-3 H5N5S2 1039 0 0 0 0 0 0 2153 1914 0 380 0 0 0 0 0 0 0 9616 0 601 0

B20-3 H5N5S2; H6N6S2;H4N4S2(m) 0 0 0 0 0 0 4921 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Blood A GalNAcα1-3(Fucα1-2)Galβ1-3(Fucα1-4)GlcNAc 4690 9988 0 4400 27749 23459 8883 0 34936 0 5280 5974 9744 0 0 0 0 0 50460 20699 10803 0

BLood B Galα1-3(Fucα1-2)Galβ1-3GlcNAcβ1-3Gal 1562 29204 0 3660 14944 38569 37708 16643 1126 0 6991 0 1568 7320 0 273 0 0 47219 14338 2544 2258
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Classification 

1. Sample: Glycan Binding Sample 

Description of 
Sample 

6 serum samples from lung cancer stage I, 4 serum samples from lung cancer stage II, 5 
serum samples from lung cancer stage III and 6 serum samples from lung cancer stage IV, 
and one sample of pooled normal human serum sample were phachased from Innovative 
Research, Inc (Novi, MI, USA). 

Sample 
modifications 

no. 

Assay protocol Described in Methods part under"Glycan microarray analyses". 

2. Glycan Library 

Glycan 
description for 
defined glycans 

Blood A+: GalNAcα1-3(Fucα1-2)Galβ1-3(Fucα1-4)GlcNAc;            Blood B+: Galα1-3(Fucα1-
2)Galβ1-3GlcNAcβ1-3Gal. 

Glycan 
description for 
undefined 
glycans 

PYAB labeled O-glycan library were generated from A549 by pCORA. All the O-glycans were 
purified by MD-HPLC as described in the body text. 

Glycan 
modifications 

PYAB labeled. 

3. Printing Surface; e.g., Microarray Slide 

Description of 
surface 

Epoxysilane coated glass microarry slides. 

Manufacturer Schott Nexterion (Tempe, AZ, USA). 

Custom 
preparation of 
surface 

Not revevant. 

Non-covalent 
Immobilization 

Not revevant. 

Covalent 
Immobilization 

Aromatic amine group could covalently conjugated with epoxysilane.  

4. Arrayer (Printer) 

Description of 
Arrayer 

2470 arrayer (Quanterix, Billerica, MA, USA).  

Dispensing 
mechanism 

Contact liquid delivery with four solid pins (diameter: 110 micron). 

Glycan 
deposition 

Each glycan probe was printed at 1 deposite in 4 replicates. 

Printing 
conditions 

The glycans were printed at 100 μM in 100 mM sodium phosphate (pH 8.5).  

5. Glycan Microarray with “Map” 

Array layout Each array slide contained 8 or 16 subarrays of glycan, each glycan has 4 replicates. 

Glycan 
identification and 
quality control 

All the MD-HPLC purified glycans were identified by MALDI-TOF/MS.  

6. Detector and Data Processing 

Scanning 
hardware 

Genepix; InnoScan 1100 AL scaner (Innopsys, Carbonne, France ) 
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Scanner settings 
Scanning resolution: 5 um/pixel;                                                  Laser channel: 635 nm;                                                                
PMT gain:800 for Genepix, 80 for InnoScan 1100 AL;                    Scan power: 33%  for 
Genepix, High for InnoScan 1100 AL. 

Image analysis 
software 

Mapix version 8.2.7. 

Data processing 
The GPR produced from Mapix was processed by in-house macros using Microsoft Excel. No 
particular normalization method was used.  

7. Glycan Microarray Data Presentation 

Data 
presentation 

The microarray binding results are in Figures 5, 6, and Table S5, S8-S11. 

8. Interpretation and Conclusion from Microarray Data 

Data 
interpretation 

Described in Results parts.  

Conclusions Described in Results parts.  

 

 Table S12. Glycan microarray information based on MIRAGE3. 
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Figure S7. RP-HPLC profile and MALDI-TOF/MS profile of separated O-glycan fractions. Fraction

separated by Multimensional HPLC was reprofiled by C18 RP-HPLC (the left panel), and was directly

analyzed by MALDI-TOF/MS (the upper right panel) or permethylated firstly, then analyzed by MALDI-

TOF/MS (the lower right panel).
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The tag of PYAB labeled F9, F40, F55, F56, F58, F61, F66, F78,F86, F96, F101, F102, F106,F147 and F196 
were removed to produce free end or reducing end O-glycans, then they were permethylated for MSn

analysis.
All other glycans were directly permethylated for MSn analysis.

Figure S8. MSn data of O-glycan structures.
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MSn data of A07-3
4-19-19_F9_MS1_01 #1-50 RT: 0.00-0.73 AV: 50 NL: 1.23E5
T: ITMS + p ESI Full ms [150.00-2000.00]
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4-19-19_F9_967_MS2_01 #1-50 RT: 0.00-2.31 AV: 50 NL: 1.85E4
T: ITMS + p ESI Full ms2 968.20@cid35.00 [265.00-2000.00]
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4-19-19_F9_983_MS2_01 #1-50 RT: 0.00-2.17 AV: 50 NL: 2.32E4
T: ITMS + p ESI Full ms2 984.40@cid35.00 [270.00-2000.00]
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4-19-19_F9_969_MS3_486_01 #1-50 RT: 0.00-1.95 AV: 50 NL: 7.00E2
T: ITMS + p ESI Full ms3 970.60@cid35.00 487.20@cid35.00 [130.00-500.00]
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4-19-19_F9_983_MS3_486_01 #1-50 RT: 0.00-2.02 AV: 50 NL: 2.98E2
T: ITMS + p ESI Full ms3 984.40@cid35.00 487.20@cid35.00 [130.00-500.00]
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Both m/z 967 and 983 seem to be the same Core-2 structure, 
as shown, with a type 2 LacNAc motif.
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MSn data of A08-2
7-16-19_F12_MS1 #1 RT: 0.00 AV: 1 NL: 4.21E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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7-16-19_F12_MS2_1301 #1-40 RT: 0.00-3.08 AV: 40 NL: 1.17E5
T: ITMS + p ESI E Full ms2 1301.00@cid35.00 [355.00-2000.00]
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7-16-19_F12_MS3_1301_1272 #1-14 RT: 0.00-1.15 AV: 14 NL: 2.77E4
T: ITMS + p ESI E Full ms3 1301.00@cid35.00 1273.00@cid35.00 [350.00-20 ...
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7-16-19_F12_MS3_1301_1272_1037 #1-50 RT: 0.00-3.78 AV: 50 NL:
T: ITMS + p ESI E Full ms4 1301.00@cid35.00 1273.00@cid35.00 1037.00@ ...
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7-16-19_F12_MS5_1301_1272_1037_487 #1-50 RT: 0.00-3.38 AV: 50 NL:
T: ITMS + p ESI E Full ms5 1301.00@cid35.00 1273.00@cid35.00 1037.00@ ...
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The collected data are consistent with the above structure.
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MSn data of A09-2
7-16-19_F13_MS1 #1-50 RT: 0.00-1.85 AV: 50 NL: 1.28E5
T: ITMS + p ESI E Full ms [130.00-2000.00]
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7-16-19_F13_MS2_1475 #1-50 RT: 0.00-3.87 AV: 50 NL: 4.56E4
T: ITMS + p ESI E Full ms2 1476.00@cid35.00 [405.00-2000.00]
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The collected data are consistent with the above structure.  The 
fragmentation of the internal fragment (m/z 660) is consistent 
with a mixture of Lewis A and Lewis X (mainly).

7-16-19_F13_MS3_1475_660 #1-50 RT: 0.00-2.82 AV: 50 NL: 2.18E1
T: ITMS + p ESI E Full ms3 1476.00@cid35.00 661.00@cid35.00 [180.00-800.00]
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7-17-19_F17  MS1 #1-6 RT: 0.00-0.37 AV: 6 NL: 6.07E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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MSn data of A11&12-2

7-17-19_F17  MS2_1212 #1-27 RT: 0.00-1.61 AV: 27 NL: 1.14E4
T: ITMS + p ESI E Full ms2 1213.00@cid35.00 [330.00-1400.00]
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7-17-19_F17  MS2_1184 #1-27 RT: 0.00-1.95 AV: 27 NL: 1.57E2
T: ITMS + p ESI E Full ms2 1185.00@cid35.00 [325.00-1200.00]
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7-17-19_F17  MS3_1184_620 #1-50 RT: 0.00-3.55 AV: 50 NL: 6.79E-1
T: ITMS + p ESI E Full ms3 1185.00@cid35.00 621.00@cid35.00 [170.00-700.00]
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7-17-19_F17  MS4_1212_837_809 #1-19 RT: 0.00-1.36 AV: 19 NL: 4.48E1
T: ITMS + p ESI E Full ms4 1213.00@cid35.00 838.00@cid35.00 810.00@cid35.00 [220.00-1000.00]
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The collected data are consistent with the above structure. 
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7-16-19_F18_MS1 #1-13 RT: 0.00-0.88 AV: 13 NL: 8.56E5
T: ITMS + p ESI E Full ms [150.00-2000.00]
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MSn data of A11&12-3

7-16-19_F18_MS2_1212 #1-26 RT: 0.00-1.47 AV: 26 NL: 4.95E5
T: ITMS + p ESI E Full ms2 1213.00@cid35.00 [330.00-1400.00]
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7-16-19_F18_MS3_1212_809 #1-50 RT: 0.00-2.90 AV: 50 NL: 6.64E3
T: ITMS + p ESI E Full ms3 1213.00@cid35.00 810.00@cid35.00 [220.00-100 ...
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The collected data are consistent with the above structure. 
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MSn data of A11&12-4

7-17-19_F19  MS1 #1-48 RT: 0.00-3.44 AV: 48 NL: 2.93E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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7-17-19_F19  MS2_1212 #1-16 RT: 0.00-1.25 AV: 16 NL: 5.86E3
T: ITMS + p ESI E Full ms2 1213.00@cid35.00 [330.00-2000.00]
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7-17-19_F19  MS3_1212_809 #1-10 RT: 0.00-0.79 AV: 10 NL: 1.58E2
T: ITMS + p ESI E Full ms3 1213.00@cid35.00 810.00@cid35.00 [220.00-900.00]
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7-17-19_F19  MS3_1212_620 #1-50 RT: 0.00-3.21 AV: 50 NL: 7.41
T: ITMS + p ESI E Full ms3 1213.00@cid35.00 621.00@cid35.00 [170.00-800.00]
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The collected data are consistent with the above structure. 
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7-17-19_F22  MS1 #1-18 RT: 0.00-1.25 AV: 18 NL: 2.69E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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7-17-19_F22  MS2_1213 #1-14 RT: 0.00-0.73 AV: 14 NL: 3.07E4
T: ITMS + p ESI E Full ms2 1213.00@cid35.00 [330.00-1300.00]
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7-17-19_F22  MS3_1213_809 #1-9 RT: 0.00-0.70 AV: 9 NL: 4.85E2
T: ITMS + p ESI E Full ms3 1213.00@cid35.00 810.00@cid35.00 [220.00-900.00]
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7-17-19_F22  MS3_1213_620 #1-50 RT: 0.00-3.30 AV: 50 NL: 1.24E1
T: ITMS + p ESI E Full ms3 1213.00@cid35.00 621.00@cid35.00 [170.00-900.00]
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MSn data of A14-2

The collected data are consistent with the above structure. 
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7-17-19_F30  MS1 #1-13 RT: 0.00-0.88 AV: 13 NL: 2.20E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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7-17-19_F30  MS2_1212 #1-17 RT: 0.00-1.04 AV: 17 NL: 1.02E4
T: ITMS + p ESI E Full ms2 1213.00@cid35.00 [330.00-1300.00]
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7-17-19_F30  MS3_1212_809 #1-18 RT: 0.00-0.99 AV: 18 NL: 2.66E2
T: ITMS + p ESI E Full ms3 1213.00@cid35.00 810.00@cid35.00 [220.00-900.00]
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7-17-19_F30  MS4_1212_620 #1-50 RT: 0.00-4.89 AV: 50 NL: 1.03E1
T: ITMS + p ESI E Full ms3 1213.00@cid35.00 621.00@cid35.00 [170.00-900.00]
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MSn data of A15-4

The collected data are consistent with the above structure. 
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7-17-19_F37  MS1 #1-6 RT: 0.00-0.37 AV: 6 NL: 9.58E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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7-17-19_F37  MS2_1212 #1-40 RT: 0.00-2.74 AV: 40 NL: 2.21E4
T: ITMS + p ESI E Full ms2 1213.00@cid35.00 [330.00-1300.00]
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7-17-19_F37  MS3_1212_810 #1-12 RT: 0.00-0.91 AV: 12 NL: 7.19E2
T: ITMS + p ESI E Full ms3 1213.00@cid35.00 810.00@cid35.00 [220.00-1300.00]
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7-17-19_F37  MS3_1212_949 #1-34 RT: 0.00-3.98 AV: 34 NL: 4.99E1
T: ITMS + p ESI E Full ms3 1213.00@cid35.00 949.00@cid35.00 [260.00-1000.00]
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MSn data of A17-4

The collected data are consistent with the above structure. 
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MSn data of A17-7
4-19-19_F40_MS1_01 #1-50 RT: 0.00-0.74 AV: 50 NL: 1.16E5
T: ITMS + p ESI Full ms [150.00-2000.00]
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4-19-19_F40_1140_MS2_01 #1-50 RT: 0.00-4.02 AV: 50 NL: 9.65E3
T: ITMS + p ESI E Full ms2 1141.60@cid35.00 [310.00-2000.00]
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4-19-19_F40_1122_MS2_01 #1-50 RT: 0.00-4.01 AV: 50 NL: 2.24E4
T: ITMS + p ESI E Full ms2 1123.60@cid35.00 [305.00-2000.00]
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4-19-19_F40_1140_MS4_847_472_01 #1-50 RT: 0.00-5.19 AV: 50 NL:
T: ITMS + p ESI E Full ms4 1141.60@cid35.00 848.20@cid35.00 472.80@cid ...
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4-19-19_F40_1122_MS4_847_472_01 #1-50 RT: 0.00-5.68 AV: 50 NL:
T: ITMS + p ESI E Full ms4 1123.60@cid35.00 848.20@cid35.00 472.80@cid ...
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Fragmentation of the internal LacNAc is consistent with a 2,3-linked sialic acid.
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MSn data of A21-3
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4-11-19_F55_1328_MS2_01 #1-50 RT: 0.00-4.23 AV: 50 NL: 2.09E3
T: ITMS + p ESI E Full ms2 1329.60@cid35.00 [365.00-2000.00]
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4-11-19_F55_1328_MS4_847_472_01 #1-100 RT: 0.00-11.37 AV: 100 NL:
T: ITMS + p ESI E Full ms4 1329.60@cid35.00 848.00@cid35.00 472.80@cid ...
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This is a partial data set for this composition.  The collected data 
are consistent with the above structure.  The fragmentation of 
the internal LacNAc fragment (m/z 472) is consistent with a 2,3-
linked sialic acid.

MS1
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MSn data of A21-4
4-11-19_F56_MS1_01 #1-50 RT: 0.00-1.82 AV: 50 NL: 7.50E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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4-11-19_F56_1330_MS2_01 #1-50 RT: 0.00-3.92 AV: 50 NL: 1.06E4
T: ITMS + p ESI E Full ms2 1331.60@cid35.00 [365.00-2000.00]
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4-11-19_F56_1344_MS2_01 #1-50 RT: 0.00-3.87 AV: 50 NL: 1.14E4
T: ITMS + p ESI E Full ms2 1345.60@cid35.00 [370.00-2000.00]

500 1000 1500 2000

m/z

0

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

969.56

1108.56

733.44

472.28 847.44 1344.72
1672.96 1971.24

4-11-19_F56_1344_MS4_847_472_01 #1-100 RT: 0.00-5.76 AV: 100 NL:
T: ITMS + p ESI E Full ms4 1345.60@cid35.00 848.00@cid35.00 472.80@cid ...
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This is a partial data set for this composition.  The m/z 1330 
and m/z 1344 ions seem to be the same structure, differing 
only in the reducing end.  The collected data are consistent 
with the above structure.  The fragmentation of the internal 
LacNAc fragment (m/z 472) is consistent with a 2,3-linked sialic 
acid.
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MSn data of A21-6
4-17-19_F58_MS1_01 #1-50 RT: 0.00-0.74 AV: 50 NL: 1.88E4
T: ITMS + p ESI Full ms [150.00-2000.00]
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4-17-19_F58_1330_MS2_01 #1-50 RT: 0.00-2.86 AV: 50 NL: 2.14E3
T: ITMS + p ESI Full ms2 1331.80@cid35.00 [365.00-2000.00]
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4-17-19_F58_1344_MS2_01 #1-50 RT: 0.00-5.38 AV: 50 NL: 5.69E2
T: ITMS + p ESI Full ms2 1345.40@cid35.00 [370.00-2000.00]
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4-17-19_F58_1330_MS4_847_472_01 #1-100 RT: 0.00-8.39 AV: 100 NL:
T: ITMS + p ESI Full ms4 1331.80@cid35.00 848.20@cid35.00 472.80@cid3 ...
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This is a partial data set for this composition.  The m/z 1330 
and m/z 1344 ions seem to be the same structure, differing 
only in the reducing end.  The collected data are consistent 
with the above structure.  The fragmentation of the internal 
LacNAc fragment (m/z 472) is consistent with a 2,3-linked sialic 
acid.
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MSn data of A22-1
4-17-19_F61_MS1_01 #1-50 RT: 0.00-0.73 AV: 50 NL: 3.31E4
T: ITMS + p ESI Full ms [150.00-2000.00]
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4-17-19_F61_1330_MS2_01 #1-50 RT: 0.00-2.31 AV: 50 NL: 1.41E4
T: ITMS + p ESI Full ms2 1331.60@cid35.00 [365.00-2000.00]
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4-17-19_F61_1330_MS3_955_01 #1-50 RT: 0.00-2.43 AV: 50 NL: 2.08E3
T: ITMS + p ESI Full ms3 1331.60@cid35.00 956.40@cid35.00 [260.00-1000.00]
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4-17-19_F61_1330_MS4_955_486_01 #1-50 RT: 0.00-2.74 AV: 50 NL:
T: ITMS + p ESI Full ms4 1331.60@cid35.00 956.40@cid35.00 487.00@cid3 ...
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This is a partial data set for this composition.  The collected data are 
consistent with the above structure.  There seemed to be no 
indication of sialic acid attached to the LacNAc.
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MSn data of A23-2

4-22-19_F66_1330_MS2_01 #1-50 RT: 0.00-4.09 AV: 50 NL: 4.64E3
T: ITMS + p ESI E Full ms2 1332.00@cid35.00 [365.00-2000.00]
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4-22-19_F66_1330_MS3_955_01 #1-50 RT: 0.00-3.03 AV: 50 NL: 9.66E2
T: ITMS + p ESI E Full ms3 1332.00@cid35.00 956.40@cid35.00 [260.00-100 ...
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4-22-19_F66_1330_MS4_955_506_01 #1-50 RT: 0.00-6.10 AV: 50 NL:
T: ITMS + p ESI E Full ms4 1332.00@cid35.00 956.40@cid35.00 507.20@cid ...
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4-22-19_F66_1330_MS4_847_472_01 #1-100 RT: 0.00-11.78 AV: 100 NL:
T: ITMS + p ESI E Full ms4 1332.00@cid35.00 848.20@cid35.00 472.80@cid ...
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The m/z 1330 ion fragmentation is consistent with the core 2 structure 
shown.  The internal LacNAc fragmentation (m/z 472) is indicative of a 
2,6-linked sialic acid.
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MSn data of A23-2
4-22-19_F66_MS1_01 #1-50 RT: 0.00-1.85 AV: 50 NL: 5.01E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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4-22-19_F66_1505_MS2_01 #1-50 RT: 0.00-4.31 AV: 50 NL: 8.39E2
T: ITMS + p ESI E Full ms2 1506.20@cid35.00 [410.00-2000.00]

500 1000 1500 2000

m/z

0

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

1129.68

1298.72

923.56
1504.88646.40 1992.641820.84

4-22-19_F66_1505_MS4_1021_646_01 #1-101 RT: 0.00-40.11 AV: 101 NL:
T: ITMS + p ESI E Full ms4 1506.20@cid35.00 1022.40@cid35.00 647.20@ci ...
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4-22-19_F66_1505_MS3_1129_01 #1-50 RT: 0.00-3.64 AV: 50 NL: 2.03E2
T: ITMS + p ESI E Full ms3 1506.20@cid35.00 1130.60@cid35.00 [310.00-12 ...
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4-22-19_F66_1505_MS4_1129_506_01 #1-50 RT: 0.00-5.01 AV: 50 NL:
T: ITMS + p ESI E Full ms4 1506.20@cid35.00 1130.60@cid35.00 507.20@ci ...
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The m/z 1504 ion fragmentation is consistent with the core 2 structure 
shown.  The internal LacNAc fragmentation  (m/z 472) is indicative of a 
2,6-linked sialic acid.
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MSn data of A24-1

7-16-19_F70_MS!_01 #1-50 RT: 0.00-0.74 AV: 50 NL: 1.19E5
T: ITMS + p ESI Full ms [150.00-2000.00]
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7-16-19_F70_MS2_1837 #1-37 RT: 0.00-2.76 AV: 37 NL: 1.46E4
T: ITMS + p ESI E Full ms2 1837.00@cid35.00 [505.00-2000.00]
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7-16-19_F70_MS3_1837_1433 #1-50 RT: 0.18-3.71 AV: 48 NL: 8.08E1
T: ITMS + p ESI E Full ms3 1837.00@cid35.00 1433.00@cid35.00 [390.00-15 ...
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7-16-19_F70_MS4_1837_1433_661 #1-50 RT: 0.00-6.97 AV: 50 NL: 2.55E-1
T: ITMS + p ESI E Full ms4 1837.00@cid35.00 1433.00@cid35.00 661.00@ci ...
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The collected data are consistent with the above structure.  The 
fragmentation of the internal fragment (m/z 660) is consistent 
with a mixture of Lewis A and Lewis X (mainly). 230



MSn data of A29-1

4-23-19_F78_MS1_01 #1-50 RT: 0.00-1.82 AV: 50 NL: 4.53E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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4-23-19_F78_1240_MS2_01 #1-50 RT: 0.00-3.95 AV: 50 NL: 1.23E4
T: ITMS + p ESI E Full ms2 1241.60@cid35.00 [340.00-2000.00]

500 1000 1500 2000

m/z

0

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

865.48

490.32
643.40 1240.64

951.48 1546.56 1935.48

4-23-19_F78_1240_MS3_865_01 #1-50 RT: 0.00-2.98 AV: 50 NL: 3.34E3
T: ITMS + p ESI E Full ms3 1241.60@cid35.00 866.40@cid35.00 [235.00-100 ...
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4-23-19_F78_1240_MS4_865_490_01 #1-50 RT: 0.00-2.77 AV: 50 NL:
T: ITMS + p ESI E Full ms4 1241.60@cid35.00 866.40@cid35.00 491.20@cid ...
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The collected data are consistent with the above structure. 
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MSn data of B05-3
4-17-19_F86_MS1_01 #1-50 RT: 0.00-0.74 AV: 50 NL: 6.37E4
T: ITMS + p ESI Full ms [150.00-2000.00]
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4-17-19_F86_1330_MS2_01 #1-50 RT: 0.00-2.35 AV: 50 NL: 9.30E3
T: ITMS + p ESI Full ms2 1331.60@cid35.00 [365.00-2000.00]
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4-17-19_F86_1344_MS2_01 #1-50 RT: 0.00-4.75 AV: 50 NL: 6.07E3
T: ITMS + p ESI Full ms2 1345.80@cid35.00 [370.00-2000.00]
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4-17-19_F86_1330_MS4_847_472_01 #1-100 RT: 0.00-11.31 AV: 100 NL:
T: ITMS + p ESI Full ms4 1331.60@cid35.00 848.20@cid35.00 472.80@cid3 ...
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4-17-19_F86_1344_MS4_847_472_01 #1-100 RT: 0.00-10.70 AV: 100 NL:
T: ITMS + p ESI Full ms4 1345.80@cid35.00 848.40@cid35.00 472.80@cid3 ...
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This is a partial data set for this composition.  The m/z 1330 and m/z 1344 
ions seem to be the same structure, differing only in the reducing end.  The 
collected data are consistent with the above structure.  The fragmentation 
of the internal LacNAc fragment (m/z 472) is consistent with a 2,3-linked 
sialic acid. 232



MSn data of B07-3
4-18-19_F96_MS1_01 #1-50 RT: 0.01-0.74 AV: 50 NL: 1.75E4
T: ITMS + p ESI Full ms [150.00-2000.00]
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4-18-19_F96_1328_MS2_01 #1-50 RT: 0.00-3.75 AV: 50 NL: 3.98E2
T: ITMS + p ESI Full ms2 1329.60@cid35.00 [365.00-2000.00]
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4-18-19_F96_1330_MS2_01 #1-50 RT: 0.00-3.29 AV: 50 NL: 5.05E2
T: ITMS + p ESI Full ms2 1331.80@cid35.00 [365.00-2000.00]
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4-18-19_F96_1328_MS4_847_472_01 #1-100 RT: 0.00-15.49 AV: 100 NL:
T: ITMS + p ESI Full ms4 1329.60@cid35.00 848.40@cid35.00 472.80@cid3 ...
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4-18-19_F96_1330_MS4_847_472_01 #1-100 RT: 0.00-26.15 AV: 100 NL:
T: ITMS + p ESI Full ms4 1331.80@cid35.00 848.40@cid35.00 472.80@cid3 ...
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4-18-19_F96_1344_MS4_847_472_01 #1-101 RT: 0.00-64.92 AV: 101 NL:
T: ITMS + p ESI Full ms4 1345.60@cid35.00 848.40@cid35.00 472.80@cid3 ...
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This is a partial data set for this composition.  
The m/z 1328, 1330, and m/z 1344 ions 
seem to be the same structure, differing only 
in the reducing end.  The collected data are 
consistent with the above structure.  The 
fragmentation of the internal LacNAc
fragment (m/z 472) is consistent with a 2,6-
linked sialic acid, in contrast to the other 
fractions with similar topology.
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MSn data of B08-3

7-16-19_F99_MS1 #1-36 RT: 0.00-0.84 AV: 12 NL: 3.20E3
T: ITMS + p ESI E Full ms [120.00-2000.00]
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7-16-19_F99_MS2_1836 #1-27 RT: 0.00-2.10 AV: 27 NL: 7.14E3
T: ITMS + p ESI E Full ms2 1837.00@cid35.00 [505.00-2000.00]

1000 1500

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

1836.00

1808.00

1432.84 1647.921210.72891.52660.48

7-16-19_F99_MS3_1836_1460 #1-50 RT: 0.19-4.76 AV: 48 NL: 5.59E1
T: ITMS + p ESI E Full ms3 1837.00@cid35.00 1461.00@cid35.00 [400.00-15 ...
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7-16-19_F99_MS3_1836_660 #1-28 RT: 0.00-5.67 AV: 28 NL: 7.75E-2
T: ITMS + p ESI E Full ms3 1837.00@cid35.00 661.00@cid35.00 [180.00-80 ...
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The collected data are consistent with the above structure.  The 
fragmentation of the internal fragment (m/z 660) is consistent 
with Lewis X .
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MSn data of B09-4

4-23-19_F101_MS1_01 #1-50 RT: 0.02-1.84 AV: 50 NL: 2.23E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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4-23-19_F101_909_MS2_01 #1-50 RT: 0.00-9.18 AV: 50 NL: 4.05E1
T: ITMS + p ESI E Full ms2 910.00@cid35.00 [250.00-2000.00]
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4-23-19_F101_909_MS3_1418_01 #1-50 RT: 0.00-9.51 AV: 50 NL: 1.30
T: ITMS + p ESI E Full ms3 910.00@cid35.00 1419.60@cid35.00 [390.00-150 ...
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The collected data are consistent with the above structure. 

m/z 9092+ 

4-23-19_F101_909_MS4_1418_1182_01 #1-51 RT: 0.00-43.20 AV: 51 NL:
T: ITMS + p ESI E Full ms4 910.00@cid35.00 1419.60@cid35.00 1183.60@ci ...
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4-23-19_F101_909_MS4_1418_935_02 #1-52 RT: 0.00-42.13 AV: 52 NL:
T: ITMS + p ESI E Full ms4 910.00@cid35.00 1419.60@cid35.00 936.40@cid ...
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MSn data of B09-5
4-26-19_F102_MS1_01 #1-50 RT: 0.00-1.82 AV: 50 NL: 1.00E5
T: ITMS + p ESI E Full ms [150.00-2000.00]
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4-26-19_F102_908_MS2_01 #1-50 RT: 0.00-4.21 AV: 50 NL: 4.08E3
T: ITMS + p ESI E Full ms2 909.60@cid35.00 [250.00-2000.00]
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4-26-19_F102_908_MS3_1418_01 #1-50 RT: 0.00-3.53 AV: 50 NL: 9.18E2
T: ITMS + p ESI E Full ms3 909.60@cid35.00 1419.80@cid35.00 [390.00-150 ...
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4-26-19_F102_908_MS4_847_472_01 #1-100 RT: 0.00-17.22 AV: 100 NL:
T: ITMS + p ESI E Full ms4 909.60@cid35.00 848.40@cid35.00 472.80@cid3 ...
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The collected data are consistent with the above structure.  The fragmentation of 
the internal LacNAc fragment (m/z 472) is consistent with a 2,3-linked sialic acid.
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MSn data of B11-2

5-2-19_F106_MS1_01 #1-50 RT: 0.00-1.82 AV: 50 NL: 8.88E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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5-2-19_F106_1125_MS2_01 #1-50 RT: 0.00-4.20 AV: 50 NL: 8.37E2
T: ITMS + p ESI E Full ms2 1126.40@cid35.00 [310.00-2000.00]
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5-2-19_F106_1125_MS3_937_01 #1-50 RT: 0.00-4.86 AV: 50 NL: 5.40E1
T: ITMS + p ESI E Full ms3 1126.40@cid35.00 938.50@cid35.00 [255.00-200 ...
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5-2-19_F106_1125_MS3_1370_01 #1-100 RT: 0.00-44.69 AV: 100 NL:
T: ITMS + p ESI E Full ms3 1126.40@cid35.00 1371.70@cid35.00 [375.00-14 ...
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5-2-19_F106_1125_MS4_847_472_01 #1-100 RT: 0.00-28.18 AV: 100 NL:
T: ITMS + p ESI E Full ms4 1126.40@cid35.00 848.40@cid35.00 472.80@cid ...
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We cannot empirically determine to which arm the 
sialic acid is attached, but fragmentation pattern of 
the internal LacNAc does seem to indicate a 2,3-
linkage.
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5-2-19_F106_987_MS2_01 #1-50 RT: 0.00-4.48 AV: 50 NL: 3.90E2
T: ITMS + p ESI E Full ms2 988.80@cid35.00 [270.00-2000.00]
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5-2-19_F106_987_MS3_800_01 #1-50 RT: 0.00-6.84 AV: 50 NL: 2.00E1
T: ITMS + p ESI E Full ms3 988.80@cid35.00 801.00@cid35.00 [220.00-180 ...
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5-2-19_F106_987_MS4_800_1127_01 #1-51 RT: 0.00-7.86 AV: 51 NL: 9.52
T: ITMS + p ESI E Full ms4 988.80@cid35.00 801.00@cid35.00 1128.60@cid ...
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5-2-19_F106_987_MS5_800_1127_660_01 #1-50 RT: 0.00-35.43 AV: 50 NL:
T: ITMS + p ESI E Full ms5 988.80@cid35.00 801.00@cid35.00 1128.60@cid ...
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5-2-19_F106_987_MS3_1127_01 #1-50 RT: 0.00-6.80 AV: 50 NL: 7.21
T: ITMS + p ESI E Full ms3 988.80@cid35.00 1128.60@cid35.00 [310.00-120 ...
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5-2-19_F106_987_MS4_1127_905_01 #1-19 RT: 0.00-12.80 AV: 19 NL:
T: ITMS + p ESI E Full ms4 988.80@cid35.00 1128.60@cid35.00 906.50@cid ...
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The fragmentation data is consistent with 
the indicated structure.  There is no 
indication of sialylated Lewis X, but there is 
Lewis X and a sialylated LacNAc motif.

MSn data of B11-2
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MSn data of B13-1-12-1

5-1-19_F196_MS1_01 #1-50 RT: 0.00-0.73 AV: 50 NL: 2.85E5
T: ITMS + p ESI Full ms [150.00-2000.00]
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5-1-19_F196_1690_MS2_01 #1-50 RT: 0.00-3.93 AV: 50 NL: 3.62E3
T: ITMS + p ESI E Full ms2 1691.00@cid35.00 [465.00-2000.00]
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5-1-19_F196_1690_MS3_1314_01 #1-50 RT: 0.00-3.59 AV: 50 NL: 1.74E3
T: ITMS + p ESI E Full ms3 1691.00@cid35.00 1315.60@cid35.00 [360.00-14 ...
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5-1-19_F196_1690_MS4_1314_939_01 #1-50 RT: 0.00-3.59 AV: 50 NL:
T: ITMS + p ESI E Full ms4 1691.00@cid35.00 1315.60@cid35.00 940.40@ci ...
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5-1-19_F196_1690_MS5_1314_939_717_01 #1-50 RT: 0.00-3.84 AV: 50 NL:
T: ITMS + p ESI E Full ms5 1691.00@cid35.00 1315.60@cid35.00 940.40@ci ...
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5-1-19_F196_1690_MS4_847_472_01 #1-100 RT: 0.00-27.71 AV: 100 NL:
T: ITMS + p ESI E Full ms4 1691.00@cid35.00 848.40@cid35.00 472.80@cid ...
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The collected data are consistent with the 
above structure. The fragmentation of the 
internal LacNAc fragment (m/z 472) is 
consistent with a 2,3-linked sialic acid.
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MSn data of B14-1-2-1
7-19-19_ F197 MS1_190719101941 #1-42 RT: 0.00-1.26 AV: 42 NL: 1.12E4
T: ITMS + p ESI Full ms [150.00-2000.00]
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7-19-19_ F197 MS4_1110_922_1446 #1-22 RT: 0.00-4.75 AV: 22 NL:
T: ITMS + p ESI E Full ms4 1111.00@cid35.00 923.00@cid35.00 1447.00@ci ...
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7-19-19_ F197 MS3_1110_922 #1-13 RT: 0.00-1.25 AV: 13 NL: 9.40E1
T: ITMS + p ESI E Full ms3 1111.00@cid35.00 923.00@cid35.00 [250.00-200 ...
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7-19-19_ F197 MS2_1110_190719102117 #1-31 RT: 0.00-1.79 AV: 31 NL:
T: ITMS + p ESI Full ms2 1111.00@cid35.00 [305.00-2000.00]
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7-19-19_ F197 MS4_1110_922_1082 #1-19 RT: 0.00-5.45 AV: 19 NL: 1.38E-1
T: ITMS + p ESI E Full ms4 1111.00@cid35.00 923.00@cid35.00 1083.00@cid35.00 [295.00-170 ...
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The collected data are consistent 
with the above structure.
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MSn data of B15-1-6-1

7-16-19_F209_MS1 #1-28 RT: 0.00-1.00 AV: 28 NL: 6.33E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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7-16-19_F209_MS2_1023 #1-30 RT: 0.00-2.55 AV: 30 NL: 2.35E3
T: ITMS + p ESI E Full ms2 1024.00@cid35.00 [280.00-2000.00]
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7-16-19_F209_MS3_1023_835_1244 #1-50 RT: 0.00-13.06 AV: 50 NL: 9.58
T: ITMS + p ESI E Full ms4 1024.00@cid35.00 836.00@cid35.00 1246.00@ci ...
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7-16-19_F209_MS3_1023_472_02 #3-69 RT: 0.13-24.44 AV: 67 NL: 1.03E-1
T: ITMS + p ESI E Full ms3 1024.00@cid35.00 472.80@cid35.00 [130.00-50 ...
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The collected data are consistent 
with the above structure. The 
fragmentation of the internal 
LacNAc fragment (m/z 472) is 
consistent with a 2,6-linked sialic 
acid.
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MSn data of B17-2-2-3

5-7-19_F168_MS1_01 #1-50 RT: 0.00-1.82 AV: 50 NL: 6.09E3
T: ITMS + p ESI E Full ms [150.00-2000.00]
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5-7-19_F168_1306_MS2_01 #1-35 RT: 0.00-3.25 AV: 35 NL: 3.21E2
T: ITMS + p ESI E Full ms2 1307.80@cid35.00 [360.00-2000.00]
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5-7-19_F168_1306_MS3_1119_01 #1-27 RT: 0.00-2.96 AV: 27 NL: 4.72E1
T: ITMS + p ESI E Full ms3 1307.80@cid35.00 1120.20@cid35.00 [305.00-20 ...
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5-7-19_F168_1306_MS4_1119_931_01 #1-50 RT: 0.00-6.35 AV: 50 NL:
T: ITMS + p ESI E Full ms4 1307.80@cid35.00 1120.20@cid35.00 932.40@ci ...
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5-7-19_F168_1306_MS5_1119_931_707_01 #1-51 RT: 0.00-11.60 AV: 51
T: ITMS + p ESI E Full ms5 1307.80@cid35.00 1120.20@cid35.00 932.40@ci ...

200 400 600 800 1000 1200 1400

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

941.52

472.28

1390.76

706.92

506.32 963.44751.48450.16 1154.64

5-7-19_F168_1306_MS6_1119_931_707_941_01 #1-50 RT: 0.00-13.02 AV:
T: ITMS + p ESI E Full ms6 1307.80@cid35.00 1120.20@cid35.00 932.40@ci ...
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5-7-19_F168_1306_MS4_847_472_01 #1-69 RT: 0.00-32.61 AV: 69 NL:
T: ITMS + p ESI E Full ms4 1307.80@cid35.00 848.20@cid35.00 472.80@cid ...
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The collected data are consistent with the above 
structure. The fragmentation of the internal 
LacNAc fragment (m/z 472) is consistent with a 
2,3-linked sialic acid.
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MSn data of B24-1
8-14-2019_F133_MS1_01 #1-50 RT: 0.00-3.59 AV: 50 NL: 4.04E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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8-14-2019_F133_1653_MS2_01 #1-15 RT: 0.00-1.20 AV: 15 NL: 7.09E2
T: ITMS + p ESI E Full ms2 1654.00@cid35.00 [455.00-2000.00]
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8-14-2019_F133_1653_MS3_1451_01 #1-21 RT: 0.00-6.12 AV: 21 NL: 1.16E2
T: ITMS + p ESI E Full ms3 1654.00@cid35.00 1452.00@cid35.00 [395.00-2000.00]
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8-14-2019_F133_1653_MS4_1451_1076_01 #1-50 RT: 0.00-19.96 AV: 50 NL: 7.24E-1
T: ITMS + p ESI E Full ms4 1654.00@cid35.00 1452.00@cid35.00 1076.80@cid35.00 [295.00-2000.00]
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8-14-2019_F133_1653_MS5_1451_1076_1356_01 #1-123 RT: 0.00-31.86 AV: 123 NL: 1.53E-2
T: ITMS + p ESI E Full ms5 1654.00@cid35.00 1452.00@cid35.00 1076.80@cid35.00 1357.40@cid35.00 [370.00-1400.00]
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The collected data are 
consistent with the above 
structure. 
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MSn data of B27-2

4-30-19_F147_MS1_01 #1-50 RT: 0.00-1.82 AV: 50 NL: 1.94E4
T: ITMS + p ESI E Full ms [150.00-2000.00]
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4-30-19_F147_1692_MS2_01 #1-50 RT: 0.00-4.49 AV: 50 NL: 7.10E2
T: ITMS + p ESI E Full ms2 1693.00@cid35.00 [465.00-2000.00]
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4-30-19_F147_1692_MS3_1316_01 #1-50 RT: 0.00-4.56 AV: 50 NL: 2.38E2
T: ITMS + p ESI E Full ms3 1693.00@cid35.00 1317.80@cid35.00 [360.00-14 ...
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4-30-19_F147_1692_MS4_1316_941_01 #1-50 RT: 0.00-4.76 AV: 50 NL:
T: ITMS + p ESI E Full ms4 1693.00@cid35.00 1317.80@cid35.00 942.60@ci ...

400 600 800 1000

m/z

0

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

492.28

737.44

472.28

719.40
941.52

835.44

689.36288.12 793.36520.24458.28

4-30-19_F147_1692_MS5_1316_941_719_01 #1-50 RT: 0.00-9.33 AV: 50
T: ITMS + p ESI E Full ms5 1693.00@cid35.00 1317.80@cid35.00 942.60@ci ...
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4-30-19_F147_1692_MS4_847_472_01 #1-101 RT: 0.00-38.10 AV: 101 NL:
T: ITMS + p ESI E Full ms4 1693.00@cid35.00 848.40@cid35.00 472.80@cid ...
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The collected data are consistent with the above 
structure. The fragmentation of the internal 
LacNAc fragment (m/z 472) is consistent with a 
2,3-linked sialic acid.
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MSn data of B27-2

4-30-19_F147_1240_MS2_01 #1-50 RT: 0.00-4.47 AV: 50 NL: 1.73E3
T: ITMS + p ESI E Full ms2 1241.60@cid35.00 [340.00-2000.00]
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4-30-19_F147_1240_MS3_865_01 #1-50 RT: 0.00-3.70 AV: 50 NL: 2.77E2
T: ITMS + p ESI E Full ms3 1241.60@cid35.00 866.40@cid35.00 [235.00-100 ...
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4-30-19_F147_1240_MS4_865_490_01 #1-50 RT: 0.00-3.45 AV: 50 NL:
T: ITMS + p ESI E Full ms4 1241.60@cid35.00 866.40@cid35.00 491.20@cid ...
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The collected data are consistent with the above structure. 
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