@ SCIENCE CHINA PRESS

FERZE k2 2011 $F41% 5 3H): 544 ~549
SCIENTIA SINICA Chimica www.scichina.com chem.scichina.com
it 3

NI Alpha-1-FR b & H HHEEEAL 73 B

TR, EH%, BEE KEA, 2EK

TP E R B BT TS R T R BOGEA AP EITIO, KIE 116023

*WIHAFEZ, E-mail: liangxm @dicp.ac.cn

Weks H 481: 2010-04-01; 452 H: 2010-06-17; W& i & AR H 1: 2010-09-14

doi: 10.1360/032010-252

BE HFBRELEHRNEOFREXMEREAE T MEEL NG EDFE TR
A 3] B R A AL AT 3R R R RO TR R RO B T - B B R R 7 IR KT B
T AE FAVAE BT R E AT, AL ULA MY Alpha-1-B2 4 4 & B (AGP) B A2  4 *T 4.,

FKHEIR

BE R AT
Alpha-1-B2 4 185 H
HE K

KRT —RMEARGEGTERMAVT . KT AN ZAFR, F—FRATE | o
JREGIE S miz %, & = FRIRBUEE A B MER N LC-MS %, #¥4a —ANa g+

e KERRE LT miz A5 W miz HHTA TR, %= 5 E A6 EE 0 EREH

J3 B #4T LC-MS/MS BoiE. KA i, RATN AGP B Pt S 172 £ HERK. 5
BORF Survey A B, KA ARG D EREERNEEE.

1 5%

B A A8 i e — o DAL T B L R A R S
B, AN W B o) B E BT, i B AR 40 iR
Al AR TS MR ML RS DL S e N AR 2
Folr i it o R 4 SR AR 2 A YO B R
FEAUAT B SR A 1 T A A AE 1 A ) D e 1)
T, BEAEAGAE S AR S A AL SUE R AT
g R A A BT SRR AR T
MR A0 A7 b A IR AR AN R () 2, 0 pE
FEAUAT T I SRR LA B S 2R I AN 3 —
(microheterogeneity), Rl [i]—H§ 340 A7 £ FAAAE 2 Fil
ENEERCE 3 ST 3 K VS N OE
BEAS T — P45 L, BE R TR SOE 2 O A RURE e
43 M (site-specific analysis)ill 7 A& HURHE &7 1 B fiE K
B, AR JE R ROA - A IO B R
(RPLC-MS and MS/MS) B fif i 7 A SR8 I ik B
(EBE RO HEAT 45 #5012 IR A B MR €0 3% L f
B A TR B e A, DA, A AR R BT

A AN [R) SROHE 25 ) (08 IO 1) o 0 s i) Sl 00, AR R
T R R U E(TIC) AR AR S fE — AN itk e v
MR T X 4 TIC i Bl o i Bl Bk A B AR B Ik A5 S,
RS R IE # E Survey A NHEAT, i SR IORE K
P AL PR TR L (md 2) n 204 2. B3 B3 e ) B 7] 45 51
PR E 8 B BT Survey A JE X A —FE 5
R — AR i, 58— s B IR
5o T o B IR A gt i ok, Rk, IS
T X A TR b Al 0 — A A LA SR R SOk ) B 52—
ot U2 A LA Alpha-1-2 M8 25 FH (AGP)
B AR X %, AR RS m/z H R RIS EAT 1)
LC-MS I LC-MS/MS 43§t} Ay, &g T —& {5
AR G OSSR o W T ATy O = A
BB AR IR S miz (528, K
HOOBE 25 A B VA0 LC-MS 3% &, % LC-MS 1 [&]
B p € it e HEAT N TR, K A A
s v BT A 5 K B mdz A5 B ml/z (HHEAT UL ; %
Jii — 2 g AR AN £ 15 06 () B K A B4 T LC-MS/MS
BEAIE.



RERE: (0 2011 4F H41 % FH 3

2 RERE T

2.1 fEREIAH

AGP. _fii # W% (dithiothreitol, DTT), it
I (iodoacetic acid, IAA)E H Sigma 22 &, M| 57 A& 11
[ (1B H Promega /A, ik H GELoader #63k
% H Eppendorf 23 &), itk H C18 # KB H Sunchrom
NHE, HEBFEA)IE E Acros AT, LFACN)IE H
Merck 2], AR 4 3¢ [H Micro-Tech Scientific
4~ Al ) X TremeSimple 29T+ AH €43, il 4 Waters
2 ) PURRAT 6AT B ) Jo it

22 LRIk

22.1 BEEEMR

I 0.5 mg ) AGP %51~ 100 pL ] 8 M JK % 50 mM
IR S bk, W 3 h. BRI AGP H 4
uL ) 50 mM DTT WA 37 'C N JE 2 h, SR 5 AL
S HIN 5 pl 9 50 mM TAA W, @G AE =0 R iR
B 30 min. TR 50 mM KR A 5L 22 v s T A
B G, IR R L 1730 IR (B S,
7637 C ML E 16 h.

2.2.2 WG BEES

I 1 mg ) C18 MBI 45 ul £ M5 il e a) 3%
W, %N\ GELoader #83k 1 (#& 3k 358 H %5 PR 44 K 26 5
PL BT SH OBL U 2R, S MR SE L 45 ul 50%
ACN/0.1% FA #t, #H 90 uL H,0/0.1% FA ~F.
I 30 pL AGP B e, FH Hy0/0.1% FA Wk
45 uL B4 )5, Kk 45 pl 50% ACN/0.1% FA Pl

#£ 1 AGP BEIKIKE 51

kI lE T
2.2.3  WEfEW g LC-MS fil LC-MS/MS 43 #t

H b o 6 5 R B %S T H,0/0.1% FA
PLiEAT RPLC-MS 5% MS/MS 43 #fr. RPLC 43 8% FH 3%
Micro-Tech Scientific 22 &[] C18 #£(150 mmx150
um i.d.), WEhA A A4 100% H,0/0.1% FA, Hish
B #12 100% ACN/0.1% FA. #ii# ¥ A 1 pL/min, X
F4n R EESE: 0~5 min, 5% B; 5~50 min, 5%~35% B;
50~60 min, 35% B. MS 1 MS/MS 43 H7 Y75 IF B 1 #%
XNHEAT, BAEHIE R 2.0 kV. MS #E K1 m/z 15 H
k1 500~2000, MS/MS i ] 1] m/z 35l 23 100~2000. #
b IR 0T H5ORH H ey B 22 50, MS/MS SR 20~40
eV [r)fill i e .
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3.1 AGP BERKPEIES mlz (5 F M5 T

Sigma A A AGP & WHMAAEN, 7550
AGP-1 fl AGP-2, —#HH# & I/MBEIALAL £, B
ZJEarMAEETE 13 MREIKIRBC Y PR 1), Ho,
X AN AR AA A AT SR BERIA, A TIT K B v 194 A [
), WAL S5 Ts TV R VR IR B D2 7 79 AN [ 1)

H T TR 0 B BRSSP S
BATT ST B B AL IR B miz (HE. BT
AGP JIT 42 SROBH (P8 704 S A5 FIARE 1 e 948 2 A 1) B R
2R WKL = RGP R LR R g Rk,
Jr AT RT BE HE I SROBE &f A4 T DL LG AR 2% & 1 3 ik 4 )
AREILE 2). e, o4 FAOHE S S ERAA

B 17 5 HIEIRL) B B2 M us(Da) HEHE RPLC (R B 11 Jif(min)
[1~24] PYOQIPLCANLVPVPITN  ATLDQITGK 2559.3618 50.4
AGP-1/Site I [5~24] CANLVPVPITN’ATLDQITGK 2125.1089 433
[8~24] LVPVPITN”ATLDQITGK 1779.0142 414
[1~20] PQIPLCANLVPVPITN' ’ATLDR 2188.1562 48.0
AGP-2/Site I [5~20] CANLVPVPITN'*ATLDR 1753.9032 38.4
[8~20] LVPVPITN”ATLDR 1407.8085 35.6
AGP-1, 2/Site I [34~39] NEEYN*K 795.3399 12.0
AGP-1, 2/Site III [40~55] SVQEIQATFFYI;TPN”K 1918.9465 453
[40~63] SVQEIQATFFYFTPN**KTEDTIFLR 2895.4563 49.8
AGP-1/Site IV [69~83] QDQCIYN”TTYLNVQR 1915.8734 33.9
AGP-2/Site TV [69~83] QNQCFYN"’SSYLNVQR 1920.8425 33.9
AGP-1/Site V [84~90] ENSGTISR 775.3824 12.0
AGP-2/Site V [84~90] EN®GTVSR 761.3668 12.0
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TS NS Alpha-1-FRYEBE S 1 BB AL 7 AT

%2 JKBJF%)h QIPLCANLVPVPITNPATLDQITGK HIME IR 8 miz {E

WA m/z

TR RELS 1) M zy(Da) M wu(Da)
2+ 3+ 4+

[Hex]“4[HexNAc]”3[NeuAc]®1 1566.5551 4107.9301 2054.9651 1370.3100 1027.9825
[Hex]4[HexNAc]3[NeuAc]1[Fuc]®1 1712.6130 4253.9880 2127.9940 1418.9960 1064.4970
[Hex]5[HexNAc]4[NeuAc]1 1931.6872 4473.0622 2237.5311 1492.0207 1119.2656
[Hex]5[HexNAc]4[NeuAc]1[Fuc]l 2077.7451 4619.1201 2310.5601 1540.7067 1155.7800
[Hex]5[HexNAc]4[NeuAc]2 2222.7826 4764.1576 2383.0788 1589.0525 1192.0394
[Hex]5[HexNAc]4[NeuAc]2[Fuc]l 2368.8405 4910.2155 2456.1078 1637.7385 1228.5539
[Hex]6[HexNAc]5[NeuAc]1 2296.8193 4838.1943 2420.0972 1613.7314 1210.5486
[Hex]6[HexNAc]5[NeuAc]1[Fuc]1 2442 8772 4984.2522 2493.1261 1662.4174 1247.0631
[Hex]6[HexNAc]S[NeuAc]2 2587.9147 5129.2897 2565.6449 1710.7632 1283.3224
[Hex]6[HexNAc]5[NeuAc]2[Fuc]l 2733.9726 5275.3476 2638.6738 1759.4492 1319.8369
[Hex]6[HexNAc]5[NeuAc]3 2879.0101 5420.3851 2711.1926 1807.7950 1356.0963
[Hex]6[HexNAc]5[NeuAc]3[Fuc]1 3025.0680 5566.4430 2784.2215 1856.4810 1392.6108
[Hex]7[HexNAc]6[NeuAc]1 2661.9514 5203.3264 2602.6632 1735.4421 1301.8316
[Hex]7[HexNAc]6[NeuAc]1[Fuc]l 2808.0093 5349.3843 2675.6922 1784.1281 1338.3461
[Hex]7[HexNAc]6[NeuAc]2 2953.0468 5494.4218 2748.2109 1832.4739 1374.6055
[Hex]7[HexNAc]6[NeuAc]2[Fuc]1 3099.1047 5640.4797 2821.2399 1881.1599 1411.1199
[Hex]7[HexNAc]6[NeuAc]3 3244.1422 5785.5172 2893.7586 1929.5057 1447.3793
[Hex]7[HexNAc]6[NeuAc]3[Fuc]1 3390.2001 5931.5751 2966.7876 1978.1917 1483.8938
[Hex]7[HexNAc]6[NeuAc]4 3535.2376 6076.6126 3039.3063 2026.5375 1520.1532
[Hex]7[HexNAc]6[NeuAc]4[Fuc]l 3681.2955 6222.6705 3112.3353 2075.2235 1556.6676

a) Hex, H #¥o~-FLH; b) HexNAc, N-ZBLHIHENL; c) NeuAc, MERTR; d) Fuc, A Beb
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Glycosylation analysis of human serum alpha-1-acid glycoprotein

YU Long, LI XiuLing, HOU MeiQian, ZHANG XiulLi & LIANG XinMiao

Key Lab of Separation Science for Analytical Chemistry; Dalian Institute of Chemical Physics, Chinese Academy of Sciences,
Dalian 116023, China

Abstract: Protein glycosylation information is of great importance for elucidating the biofunctions of glycosylation
modification. For the glycosylation analysis of simple glycoproteins, tandem mass spectrometry coupled with
reversed-phase liquid chromatography (RPLC-MS and MS/MS) is a common technique for acquiring the
glycosylation information in the glycoprotein digests. We have developed a simple and effective glycosylation
analysis method by using human serum alpha-1-acid glycoprotein digest as a model glycoprotein. The method
consists of three major steps, that is, (1) the establishment of theoretical m/z value tables of glycopeptides, (2) the
acquisition of LC-MS spectrum of protein digest, followed by the artificial matching of the experimental m/z values
of glycopeptides with the theoretical ones, and (3) the validation of glycopeptide structure assignment with
LC-MS/MS analysis. We have identified 172 glycopeptides in AGP digest by using this method. Compared with the
survey-mode-only strategy, this method could significantly increase the glycopeptides detected in the digest.

Keywords: glycosylation analysis, AGP, glycopeptides, mass spectrometry
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