Table 11 Glycosylation analysis of ceruloplasmin

Retention time Peptide Oligosaccharide
{min) miz Charge M.W.  |Sequences MW. |Structures M.W.

24 1025.17 +4 40986.7
o4 1366.54 3 4096.6 EHEGAIYPDNTTDFQR 1891.8 |[HexNAc]4{Hex]5[NeuSAc)2 2222.9
24 1373.88 +3 41186 |EHEGAIYPDNTTDFQR 1891.8 |[HexNAc]4[Hex]5[NeuSAc]2+Na 22449
24 1061.67 +4 4242.7 .

. 9
o5 141593 .3 42407 |EHEGAIYPDNTTDFQR 1891.8  |[HexNAc)4[Hex]5[NeuSAC)2[Fuc]1 2368
25 1262.24 +4 5045.0
o5 1682 65 3 50450 |EHEGAIYPDNTTDFQR 1891.8 |[HexNAc)5[Hex]5[NeuSAc)3[Fuc]2 3171.2
25 1189.21 +4 47528
o5 158527 +3 47508 |EH EGAIYPODNTTDFQR 1891.8 |[HexNAc)5[Hex]6[NeubAc]3 2879.1
25 122572 +4 4898.9
25 1633 .96 +3 4898 9 EHEGANYPDNTTDFQR 1881.8 [[HexNAc}5[Hex]6[NeuSAc]3[Fuc]1 30251
27 1093.95 +4 43718
27 1458.27 3 43718 |ELHHLQEQNVSNAFLDK 2021.0 {[HexNAcl4[Hex]5[NeuSAc)2[Fuc]1 2368.8
27 10567 .43 +4 42257
27 1409.57 +3 42057 |ELHHLQEQNVSNAFLDK 2021.0 [[HexNAc]4{Hex]5[NeuSAc)2 22227
28 1257.99 +4 5028.0
o8 1677.01 +3 5028.0 ELHHLQEQNVSNAFLDK 2021.0 [[HexNAc)S[HexjB[NeuSAc]3[Fuc)1 3025.0
28 1221.48 +4 4881.9
28 1628.30 +3 asgtg |ELHHLQEQNVSNAFLDK 2021.0 [[HexNAc)5[Hex]B[NeuSAc]3 2878.9
33 1347.54 +3 40396 |ENLTAPGSDSAVFFEQGTTR 2126.0 |[MexNAcl4[Hex]5[NeuSAc]1 1931.6
34 1450.24 +3 43477 |ENLTAPGSDSAVFFEQGTTR 2126.0 [[HexNAc}4[Hex]5[NeuSAC]2+NH3 2239.7
34 1083.68 +4 4330.7 |ENLTAPGSDSAVFFEQGTTR
34 1444.56 +3 4330.7 |ENLTAPGSDSAVFFEQGTTR | 21200 |[HexNAc4Hex]5iNeuSAc)2 2222.7
34 1493.28 +3 44768 |ENLTAPGSDSAVFFEQGTTR 2126.0 |[HexNAcl4[{Hex]5[NeuSAc)2[Fuc)1 2368.8
34 1089.17 +4 43527 |ENLTAPGSDSAVFFEQGTTR 2126.0 |[HexMNAc]a[Hex]5[NeubAc]2+Na 22447
35 1668.97 +3 5003.9 |ENLTAPGSDSAVFFEQGTTR 2126.0 |[HexNAc}5[Hex]6[NeuSAc]3+NH3 2895.9
35 1663.29 +3 4986.9
35 1947 72 4 40860 |ENLTAPGSDSAVFFEQGTTR | 2126.0 |[HexNAci5[Hex]6{NeuSAC]3 2878.9
37 1282 48 +3 3844.4 TAGLQAFFQVQECNK
37 192324 +2 38445 |AGLQAFFQVQECNK 1639.7 |[HexNAcj4[Hex]5[NeuS5Ac]2 22227
38 1331.17 +3 3890.5 |AGLQAFFQVQECNK 1639.7 |[HexNAc)}4[Hex]5]NeuSAc)2[Fuc 2368.8
38 1289,81 +3 3866.4 |AGLQAFFQVQECNK 1639.7  |[HexNAci4[Hex]5[NeubAc]2+Na 22447
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Residue Mass b b~NH3 ¥ y—NH3
M 1310 1320 1150 26794 2662.4
v 99.1 231.1 2141 25484 2531.3
s 870 318.1 3011 24493 24323
H 1371 4552 4382 2362.3 23452
H 137.1 5923 5752 22252 22082
N 1140 7083 £89.3 2088.1 20711
L 13.1 8194 802.4 1974.1 1957.1
T 1010 8204 903.4 1861.0 1844.0
T 1010 10215 1004.5 1760.0 17429
G 510 10785 10615 16589 16419
M.W. 4882.8 A o 11495 11325 16019 1564.9
. T 101.0 12506 12336 1530.9 15138
Peptide 2678.4 - -
L 131 1383.7 1346.7 14208 14128
CHO 2222.8 1 131 14768 1459.7 13167 12997
N 1140 1590.8 15738 12036 1186.6
204.0761 E 1200 17198 1702.8 10898 10728
Q 128.1 18479 1830.9 960.8 9435
.................. w 186,14 20340 2NTH 8325 3155
120 L 1131 2147.4 21300 6464 6294
L 1131 2260.2 22431 5333 518.3
~168.0564(1) T 101.0 2361.2 23442 4202 4032
100 T 101.0 2462.2 24452 3192 3022
A 710 2533.3 25163 2181 201.1
2[4-4844(1) 2661.4 2644.4 4 1301
- K 128.1 . . 147.1 .
5 80 ~366.1251(1)
=
]
-]
0
< 60 , _
o Glycopeptide of haptoglobin
g .1aqur
= 95.0876
7 40 | 2%
}J3./7
20 | 4p0.2307
h jq 33.3230(1)
3.05(12592.2366. 8324773
60.5296(1) 1442.8099
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Fig. 18 Product ion spectrum of M*(m/z1221.73*) at 26 min
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Fig. 20 N-linked oligosaccharide profile of glycoproteins in
a mouse kidney
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Table 3. Carbohydrate compositions and theoretical and calculated masses

Peak No. . Deduced carbohydrate Theoretical  Calculated  Charge Ovserved
Carbohydrate composition structure mass mass ctate m/z
{Fuc],[Hex]s[HexNAc]s Bi(2) 1830.7

A Al [Fuc]y[Hex]s[HexNAc]; Ac FBi(l) Ac 1831.7 18312 2 2146
[Fuc),fHex]s[HexNAc]s F; Bi(I)Le(x),-GN 21390 .

A2 [Fuc],fHex]s{HexNAc], Ac F, Hybrid(1) Ac 2140.0 21390 2 1068.5

B Bl  [Fuc]i[Hex]s[HexNAc], Bi(1) 1643.5 1643.6 2. 820.8

1723.6 2- 860.8

cC Ci [Hex]g[HexN Ac], MangGlcNAc, 17236 1724.0 1. 1723.0

C2  [Hex];[HexNAc], Man,GlcNAc, 1561.4 1561.8 2- 779.9

D Dl 9419

E El [Hex]¢[HexNAc), Man,GlcNAc, 1399.3 1398.7 1- 13977
[Fuc],Hex],[HexNAc]s F,Bi(2)Le(x)-GN 1976.9 )

B2 [Hex]y[HexNAc],[NcuNAc], Ac Bi(I)NA Ac 1976.7 1577.0 2 9875
E3  [Fuc][Hex]s[HexNAc],[NeuNAc]; Ac  FBi{1)NA Ac 21229 21232 2- 1060.6

F Fi [Fuc)s[Hex]s[HexNAc]s F; Bi(1)Le{x},-GN 22852 2285.6 2- 1141.7
[Fuc],[Hex],[HexNAc]s F,Bi(2) Le(x)-GN 1976.9 )

Gl [Fuc],{Hex]fHexNAc), Ac Bi(1)NA Ac 19778 1977.6 2 9878

H H1  [Hex]sHexNAc), MangGlcNAc, 1399.3 1399.4 i~ 1398.4

H2  [Hex];{HexNAc} Man,GlcNA¢,; 1561.4 1562.2 2- 780.1

H3 7289

H4 1023.1
[Fuc],[Hex]s[HexNAc]s F; Bi(1)Le(x),-GN 2139.0 i

1o [Fuc];[Hex]s[HexNAc], Ac F, Hybrid(1) Ac 2140.0 21304 2 1068.7
[Fuc];[Hex][HexNAc]s Bi(2) 1830.7 :

L [Fuc},fHex}s[HexNAc], Ac FBi(1) Ac 1831.7 1830.8 2 o144
[Fuc},[Hex]-{HexNAc], F, Hybrid(2) 2260.1 )
B [Hex),[HexNAg] [NeuNAc], Hybrid(2)NA 22590 22582 2 11281
4 [Fucl,[Hex]s[HexNAc}, FBi(l) 1789.7 1791.0 2- 894.5
I5  {Fuc],[Hex]s[HexNAc}; F, Hybrid(3) 1732.6 1733.0 2- 865.5
I6 {Fuc],[Hex]s[HexNAc¢]s FBi(1)-GN 1992.9 1993.6 2- 9958
7 [Fuc];[Hex]s[HexNAc]s Hybrid(3) 1748.6 1748.6 2- 8733
13245
J Ji [Fucl{Hex)s[HexNAc], F; Bi(1)Le(x), 2082.0 2082.0 2- 1040.0
i) [Fuc}[Hex}s{HexNAc]y[NeuNAc) Ac  FBi(1)NA Ac 21229 2123.0 2- 1060.5
13 [Fuc},[Hex],[HexNAc]s[NeuNAc]; Ac  FBi(2)NA Ac 21639 2164.6 2. 10813
J4 [Hex]s[HexNAc], Man,GleNAc, 12371 12373 1- 1236.3
15 [Fuc]s[Hex]s[HexNAcl, F; Bi(2)Le(x), 1919.8 1919.8 2- 958.9
J6  [Fuc],[Hex];[HexNAc]NeuNAc], FHybrid2)NA 2405.2 2404.8 2- 1201.4
K Kl [Hex]s[HexNAc]s[NeuNAc], Bi(1)NA 1934.7 1935.2 2- 966.6
K2 [Fuc];[Hex];[HexNAcj], FCore 1059.0 1059.0 l- 1058.0
K3  [Fuc][Hex];[HexNAc]s[NeuNAc]; FHybrid(2)NA 24052 2405.2 2- 1201.6
[Fuc)s{Hex]s[HexNAc],[NeuNAc), F; Bi(1)Le(x),NA 23732 23745 ;. 2605
kK4 [Fuc);{Hex]s[HexNAc],[NeuNAc]; FBi{1)NA, 23721 237 4'0 7. 1186 0
[Hex];[HexNAc]s Tri(1)Lac, Tetra(1) 2374.2 ' :
K5 [Fucls[Hex]sfHexNAc], F; Bi(1)Le(x), 2082.0 2081.4 2- 1035.7
K6  [Fuc];[Hex]s[HexNAc], FBi(1) 1789.7 1790.4 2- 8942
K7  [Fuc][Hex],[HexNAc], FBi(3) 16275 1828.2 2- 813.1
[Fuc];[Hex]s[HexNAc), F; Bi(1)Le(x); 2082.0 )
L U {Fuc];[Hex]s[HexNAc],[NeuNAc], FBi(1)Le(x)NA 2080.9 2081.4 2 1039.7
L2  [Hex]s[HexNAc]s[NeuNAc], Bi(1)NA, 2226.0 2226.0 2- 1112.0
) FTetra{1)Lac 2885.7 3- 960.9
L3 [Fuc],[Hex]s[HexNAc], FTri(1)Lac, 2885.7 28864 3. 144722
[FuchHex}s[HexNAc],[NeuNAc] F; Bi(1)Le(x);NA 23732 2373.0 3. 700.0

M Ml [Fucl,[Hex}sfHexNAc)[NeuNAc], FBi(1)NA, 2372.1 53732 ;. L185.6
[Hex];[HexNAc]q Tri{1)Lac, Tetra(l) 23742 ’ ’
[Fuc];[Hex]s[HexNAc)s[NeuNAc]; F TriNA; 3028.7 i

M2 [Fug];[Hex]s[HexNAc]s[NeuNAc], F3TriNA, 3029.7 3028.5 3 1008.5

N N1  {Fuc)s[Hex];[HexNAc][NeuNAc]s F3TriNA, 3686.4 3686.7 3- 1227.9

N2 920.5
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Fig. 12 Deduced olidosaccharide structure of peaks A-N in Fig. 11
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TRF1 -

Tmm nd. 1.0 nd. nd. nd. 1.1 nd nd. ndnd.

Telomere g 18 1021 616 7 12 8 15

{xbp)

(Wb)
19.9

Lane # 1 2 3 4 56 7 8 o 10
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a FACScan determination of CD4+ cells b FACScan determination of CD8+ cells
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F#13. b7 R72V BB NNEITAT I VEMCHCAN LG O -EEXTF FBLIVY
SRy ERN S ORE '

ddw Tf BSA
!
[Angiotensin If] + 27834 | + | 10757 17057 | + 5021 197551 + | 11237
[P14R] + 41689 | + [ 15289 30675 | + §588 20237 | £ | 13330
[ACTH 18-39] + 43711 ¢ 1586 38011 + 2246 5458 | ¢ 3826
[hANP] + 5158 | + 1323 6889 | + 2879 9523 | + | 6384
[human glucagon] + 435] + 183 674 | + 324 978 | + 566
[insulin B chain] + 367 & 257 997 | + 251 75| + 479
[bovine insulin] + 639 | £ 100 6266 | + 2736 7498 | & 5331
[human insulin] + 1267 | + 130 133211 + 5070 12982 | & 6863
[equine cytohrome C] 2+ 166 | + 83 5668 | + 1975 M60 1| £ 1442
[human IGF-I] + 459 | 81 7667 | % 1808 6263 | + 2872
[equine apomyoglobin] 2+ nd 22491 + 994 22171 x| 1087
[equine cytehrome Cj + 114 | + 43 76281 & 1804 4006 | + 1981
[BSA] 4+ nd 52| ¢ 14 2459 | + 604
[equine apomyoglebin] + nd 1347 | + 700 2080 | £ 1316
[BSA)] 3+ nd 155 | + 13 37211 ¢ 1426
[BSA] 2+ nd 114 | & 27 3624 | + 1681
[BSA] + nd 25| ¢ 8 634 | £ 433
I 1 [ { | ! i [}

nd: no signal was detected

Each entry is the average of the most intense signal from four samples.
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E100900 45
Boooo | ~—igG P a g % F b
= 80000 | BSA Bas |
370000 ~—ar fRmitin "g -
F 60000 | ---ae-- gliCagon 3
g 50000 { (e hANF = ::
540000 2 |
> 30000 81
gzouoo 3 5 10
£ 10000 5

0 . . 0
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concarration {ng/ul concentrmtion (ng/ub

37. BBTF R o ERENFRLTEML CHCAL /(oA A v
FADEER L) SN

750 10000
23 b

n w
s =
g 500 > 1 4 8
Q 3
g > 5000 5
g 250 £
g ¥ 7

< ol 10 l "/

5000 10000 15000 20000 5000 10000 15000 20000
Mass (miz) Mass (m/fz)

38. (a)2 hu— AL CHCABLIUM I A7 »HM CHCAL L/ LN TF K -

F R ERABEEDTARNRS bV
Signal No.1, bovine insulin (5,730Da); No.2, [human insulin]* (6,808Da); No.3, [cytochrome Cl 2% No.4, IGF-1 {7,649Da);
No.5, [apomyoglobin] 2% No.6, [eytochrome CJ* (12,362Da); No.7, [apomyoglobin]* (16,952Da); No.8, [Tl 7 No.9, [Tt} e

No.10, [Tfl &; and No.11, [Tf] 4+ and No.15, [BSA] 4.

97



20000 20000
a b
g 15000 - % 15000 -
= 10000 - . 10000
£ b
£ 5000 - g sooo-““ j
O‘I : 0 JJIJ“JJJJJJJJ .!IJAA_.L.1_| sk ol dsmgiird o
3000 4000 5000 6000 7000 8000 900D 3000 4000 5000 6000 7000 8000 9000
Mass (miz) Mass {miz)

E39. @FV-L-U MW 70,000-150,0000%0 CHCA # XA Y -L-7 ¥ = (MW
70,000-150,0000%M CHCA b3 bvfc e A Y AY DT AANT Bb

Bofros et il rivsad vt il b tar R i L
3006 4000 5000 6000 7000 8000 S000 3000 4000 5000 6000 7000 8000 8000
Mass (m/z) Mass (m/z)

X 4 0.(a) PEG (average MW 8,0000%41 CHCA 35 & T¥b) PEG (MW 15,000-25,000)%%50 CHCA
NOBRLAE PRV VDT RARNRY b

98



