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Fig. 10 LC-MS/MS of tryptic digest of a-fetoprotein

Column Magic C18

3 u, 0.2*50 mm, 2 ul/min

A: 2 % CH,CN + 0.1 % formic acid
B: 90 % CH,CN + 0.1 % formic acid
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Residue Mass b b-NH3 y y-NH3
Y, 99.07 100.08 8305 | 97853  961.50
N 1404 | 21412 19700 | 67946 | 86243
F 14707 | 36119 | 34416 | 76541 | 748.39
T 10105 | 46223  445.21 618.35 | 601.32
E 12004 | 59128 57425 51730 | 500.27
! 113.08 | 70436  687.33 38826 37123
Q 12806 | 83242 | 81539 | 27547  258.14
K 128410 | 960.51 943.49 147.11 130.09
M.W. 3182.3
204,080 Peptide 977.5
] CHO 2222.8
Carbohydrate - —
80 - B lons Hex2HexNAc2NeuAc2
"
60 : (274.09@
] S—
40 |
peptide
978.5005
1181.6243
162 162 162
8B.2393 704.3625 203 | 203 > > —>
1709.8046
1547.9222 1471 Basy

800
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Fig. 11 Product ion spectrum of M*(m/z1061.83+) at 25 min
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Table 4 Glycosylation analysis of alpha-fetoprotein

Retention time Peptide Oligosaccharide
(min) m/z |Charge| M.W. |Sequences M.W. {Structures M.W.
23 1013.43 +3 3037.3
a3 1519.67 w5 2037 3 k/vnfteigk/! 977.5 |[HexNAc]4[Hex]5{Neu5Ac]1[Fuc]i 2077.8
23 1081.29 +3 3240.2 _
03 162144 | +2 | 32409 kivnfteigk/l 977.5 |[HexNAc]5[Hex]5[NeusAc]1[Fuc]i 2281.4
23 1446.62 +2 2891.2 |k/vnftelgk/l 977.5 |[HexNAc]4[Hex]S[NeuSAC]1 1931.8
23 1118.67 +2 2235.3 |k/vnfteiqk/ 977.5 |[HexNAc]3[Hex]4 1275.9
23 1264.05 2 2526.1
. 1 .

1110.48 3 25961 k/vnftelqk/l 977.5 |[HexNAc]3[Hex]4[NeuSAc] 1566.6
24 1665.44 +2 3328.9 |k/vnfteigk/ 977.5 |[HexNAc]4[Hex]sNeuSAc]2[Fuc]1 2369.4
24 1178.33 +3 3532.0 |k/vniteiqk/| 977.5 |[HexNAc]5[Hex]5[NeuSAc)2[Fuc]1 2572.5
24 1061.78 3 3182.3
o5 1592 17 o 3182.3 kfvnitelqk/| 977.5 |[HexNAc]4[Hex]5[NeuSAc)2 2222.9
27 1236.04 +3 3705.1

i . 1 2369.4

07 1853.29 4+ 3704.6 kiftkvnfieiqk/l 1353.7 |[HexNAcJ4[Hex]S[NeuSAc]2[Fuc]
27 1187.17 +3 3558.5
08 1780.23 42 558.5 k/ftkvnftelqi/i 1353.7 |[HexNAc]4[Hex]S[NeuSAc)2 2222.8
28 1303.56 +3 3907.7 |k/ftkvniteiqk/l 1353.7 [[HexNAc]5[Hex]5[NeuSAc)2[Fuc]1 2572.0
28 1138.84 +3 3413.5 [k/ftkvnfteiqk/l 1353.7 [[HexNAc]4[Hex]5{NeuS5Ac]1[Fuc]1 2077.8
28 1206.52 +3 3616.6 |k/ftkvniteigk/l 1353.7 |[HexNAc]5[Hex]5{Neu5Ac]1[Fuc]i 2280.9
28 1090.14 +3 3267.4 |k/ftkvnfteigk/l 1353.7 [[HexNAc]4[Hex]5[NeuSAC]1 1931.7
28 1322.75 +3 3965.3 (k/fikvnfteiqk/l 1353.7 [[HexNAc]6[Hex]5[NeuSAc]2 2629.6
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Fig. 12 Amino acid sequence and N-glycosylation sites of ceruloplasmin (CP)

i: Potential N-glycosylation sites

g N-glycosylation sites
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Fig. 13 LC-MS/MS of tryptic digest of ceruloplasmin

Column Magic C18

3 u, 0.2*50 mm, 2 ul/min

A: 2 % CH,CN + 0.1 % formic acid
B: 90 % CH,CN + 0.1 % formic acid
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M.W. 4096.6
Peptide 1891.8
CHO 2222.8
Hex,HexNAc,NeuAc,
204.0750
80 1 -434.0473
60 7 366.1277(1)
5— aA74.0877
®
& 40
:?' ]
o .
g fLauQB(ﬂ
@ 20
shdiloidl
pHb L

Residue

O m X

O & m O A4 4 22 O 1 <

Mass b b-NH3 y y—NH3
129.04 130.05 113.02 1892.84 1875.81
137.06 267.11 25008 ¢ 1763.80 1748.77
129.04 396.15 379.12 1626.74 1609.71
57.02 453.17 435.15 ] 1497.70 1480.67
71.04 524.21 507.18 1440.68 142365
113.08 637.29 620.27 1369.64 1352.61
163.06 M 1256.55 1239.53
97.05 897.41 880.38 1093.49 1076.46
11503 1012.44 995.41 996.44 979.41
114.04 1126.48 1109.45 881.41 864.38
101.05 1227.53 1210.50 7617.37 750.34
101.05 1328.58 1311.55 666.32 64929
115.03 1443.60 1426.58 565.27 548.25
141.07 1590.67 1573.64 450.25 433.22
128.06 1718.73 1701.70 303.18 286.15
156.10 1874.83 1857.80 17512 158.09

1000 1200

S5MIIT 1
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Fig. 14 Product ion spectrum of M*(m/z1366.63*) at 25 min
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Table 5 Glycosylation analysls of ceruloplasmin

Retention time Peptide Oligosaccharide
(min) m/z Charge M.W. [Sequences MW. |Structures M.W.

24 1025.17 +4 4096.7

. N 29,
” 1368 54 iy 4006 |EHEGAIYPDNTTDFQR 1891.8  |[HexNAC/4[Hex]5[Neu5AC]2 22929
24 1373.88 +3 41186 (EHEGAIYPDNTTDFQR 1891.8  |[HexNAc4[Hex]5[NeuSAc]2+Na 2244.9
24 1061.67 +4 42427

. 368,
o 1a1598 o 424ny |EHEGAIYPDNTTDFQR 1891.8 |[HexNACJ4[HexI5[NeusAcI2[FucT 2368.9
25 1262.24 +4 5045.0
- {o0a o8 " 50450 |FHEGAIYPDNTTDFQR 1891.8  |[HexNAc]5[Hex|5[NeuSAC3[Fuc)2 31712
25 1189.21 +4 47528
po 1560 o7 o 47508 |EHEGAIYPDNTTDFGR 1891.8  [[HexNAC5[Hex]6[NeuSAc)3 2879.1
25 1225.72 +4 4898.9
ps 163 o0 o 4085 |EHEGAIYPDNTTDFQR 1891.8  |[HexNAc]S[Hex]6[NeuSACI3[Fuc)t 3025.1
27 1093.95 +4 4371.8
o by o 43718 |ELHHLQEQNVSNAFLDK 2021.0  ([HexNAcl4[Hex]5[NeuSAcI2[Fuc]1 2368.8
27 1057.43 +4 4225.7
p bypdiped o 43955 (ELHHLQEQNVSNAFLDK 2021.0 |[HexNACl4{Hex]5[NeuSAc)2 20927
28 1257.99 +4 5028.0
p” by - 20280 |FLHHLOEQNVSNAFLDK 20210 {[HexNACI5[Hex]6[NeuSAc|3[Fuc]1 3025.0
28 1221.48 +4 4881.9
p” Tozb.ae b 48819 (ELHHLQEQNVSNAFLDK 2021.0 {[HexNAc]5[Hex]6[NeuSAc3 2878.9
a3 134754 +3 4039.6 [ENLTAPGSDSAVFFEQGTTR | 21260 |[HexNAck{Hexj5[NeuSAG)1 1931.6
34 1450.24 +3 4347.7 |ENLTAPGSDSAVFFEQGTTR | 2126.0 |[HexNAC4{Hex|5[NeuSAC]2+NH3 2239.7
34 1083.68 +4 4330.7 |ENLTAPGSDSAVFFEQGTTR
34 1444.56 +3 4330.7 |ENLTAPGSDSAVFFEQGTTR | 21260 |MHexNAcl4[Hex]5[NeuSAc)2 22227
34 1493.28 +3 44768 |ENLTAPGSDSAVFFEQGTTR | 21260 |[HexNAcH4[HexI5[NeuSACI2[Fuct 2368.8
34 1089.17 +4 43527 |ENLTAPGSDSAVFFEQGTTR | 21260 |[HexNAGJ4[Hex]5[NeuSAC)2+Na 99447
35 1668.97 +3 5003.9 |ENLTAPGSDSAVFFEQGTTR | 21260 |[HexNACI5{Hex]6[NeuSACI3+NH3 2895.9
35 1663.29 +3 4986.9
o b - s0s69 |ENLTAPGSDSAVFFEQGTTR | 21260 {[HexNAGIS[Hex]6[NeusAC3 2878.9
a7 1282.48 +3 38444 |AGLQAFFQVQECNK
37 1923.24 2 38445 |AGLQAFFQVQEGNK 16397 |[HexNAc]4[Hex]5[NeusAC)2 22227
38 1331.17 +3 3990.5 |AGLQAFFQVQECNK 1639.7  |[HexNAcl4[Hex]S[NeuSACI2[Fuc]1 2368.8
38 1289.81 +3 38664 |AGLQAFFQVQECNK 1639.7 _|[HexNAC4[Hex]5[NeusAc)2+Na 92447
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(A) TIC for the full scan m/z 400-2000
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Fig. 15 LC-MS/MS of tryptic digest of human serum
Column Magic C18
3 u, 0.2*50 mm, 2 ul/min

A: 2 % CH,CN + 0.1 % formic acid
B: 90 % CH;CN + 0.1 % formic acid
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(B) Product ion scan at m/z 100-2000
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Residue Mass b b-NH3 y y—NH3
M 1310 1320 115.0 2679.4 2662.4
v 99.1 231.1 214.1 2548.4 2531.3
s 870 318.1 301.1 24493 2432.3
H 1371 4552 4382 2362.3 23452
H 1371 592.3 §75.2 22252 2208.2
N 1140 706.3 689.3 2088. 1 20711
L 113.1 8194 8024 1974.1 1957.1
T 101.0 9204 903.4 18610 1844.0
T 101.0 10215 10045 1760.0 1742.9
G 57.0 10785 10615 1658.9 1641.9
A 710 11495 11325 1601.9 1584.9
T 101.0 12506 12336 15309 15138
L 113.1 1363.7 1346.7 14208 14128
M.W. 4882.8 I 113.1 1476.8 1450.7 1318.7 12997
. N 1140 1580.8 15728 12036 1186.6
Peptide 2678.4 [ 1s |
E 1290 17198 1702.8 1089.8 10726
CHO 2222.8 a 128.1 1847.9 1830.9 960.6 9435
W 186.1 20340 2017.0 832.5 8155
L 1131 2147.1 21300 6464 629.4
L 13,1 22602 2243.1 5333 516.3
204.0761
T 1010 23612 23442 4202 4032
7 T 1010 2462.2 24452 3192 3022
A 710 2533.3 2516.3 218.1 201.1
120
K 128.1 2661.4 2644.4 147.1 130.1
168.0564(1)
100
274.0844(1)
5 80 -366.1251(1)
=9
o
5
v,
< 60 , ,
Q Glycopeptide of haptoglobin
o 186.4671
c
S
e 40
20
1442.8099
0
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Fig. 16 Product ion spectrum of M*(m/z1221.73+*) at 26 min
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Fig. 17 Oligosaccharide profiling of CHO (A) and CHO-III (B) cells
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Fig. 18 Mass spectra of bisecting biantennaries from CHOIII membrane
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