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USA). Wl /¥ 4% % Mg Lys C 4 [ Wako 2 ]
(Osaka, Japan). Con A, WGA H1 RCA 120 ¥ H

Vector labs /A 7] (Burlingame, CA, USA).
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(pH 7.5)0HUE 3 s ARJE A 1 mIEZR#EH(F 7 mol/L
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Fig. 1 A schematic overview of lectins (left) and
hydrazide chemistry (right) based enrichment
methods for N-linked glycoproteomics
The lysates of HepG2 cells were tryptic digested, then desalted with
Oasis HLB column and separated into 9 fractions by SPE-SCX. Each
fraction was quartered and enriched by hydrazide chemistry and lectins
respectively. Enriched N-glycopeptides were digested with PNGase F to

remove glycans and then analyzed by LTQ Orbitrap XL.
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FATIR A Palmisano 25245 W K v 5 VR 0HBEEE 3R
AT RLEAT TR0, It s Bk
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FEREE AT R MREIN L, BERE RN
FABHBSE 7B 96.7% M &E A, 4 28
AN R 1R AR B R R e B (B 20). M
McDonalde 438 #E5E 2 & S 1L AL 2% & 51k
FAT 52 (9 B ANMEDY, 7F HeLa 41 it 4t %5 i 5
127 A~ N- BB 2, P B Rk £
JER] 76 M, BREESREET 7154 BECH
[Fi] 25 1 1) J5L X 1] i 5 McDonalde 8 F 5 i 45 2%
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I RCA120 = FitAE ZIK G & 5, FIIN4iLL SCX
5y, PRt K PR S B e 1 e 3w AR e b
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Fig. 2 Summary of the results from lectins and hydrazide based enrichment methods

(a) The number of deamidated peptides, deamidated sites, deamidated NxS/T (x # P) sites and glycoproteins in lectins (blue) and hydrazide chemistry

(red) based enrichment methods. 7: Deamidated peptides; 2: Deamidated sites; 3: Deamidated sites with NxS/T motif; 4: Glycoproteins. [H: Lectins;

[ : Hydrazide. (b) Overlap of glycosites between lectins and hydrazide chemistry enrichment methods. (c) Overlap of glycoproteins between lectins

and hydrazide chemistry enrichment methods.
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Fig. 3 Distribution of single and multiple glycosylated peptides and identified by lectin

and hydrazide chemistry enrichment methods proteins

(a) Distribution of single and multiple glycopeptides. (b) Distribution of single and multiple glycosylated proteins.
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Sk 59.4% . 81.3% . 87.9% . 80% . 56.2%
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Fig. 4 Distribution and comparison of N-glycositess and enrichment efficiency in nine fractions
(a) Lectin method. (b) Hydrazide chemistry method. /: HLB-FT; 2: SCX-FT; 3: 10 mmol/L KCI; 4: 20 mmol/L KCl; 5: 30 mmol/L KCl; 6: 40 mmol/L
KCl; 7: 60 mmol/L KCl; 8: 90 mmol/L KCI; 9: 350 mmol/L KCI1. M : Glycosites; ll—M: Enrichment efficiency.
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Fig. 5 Analysis of sequnence motif using WebLogo

(a) N-glycosylated consensus sequence with N-x-S/T (X #P) motif, (b) N-glycosylated consensus sequence with N-x-T motif (c) N-glycosylated

consensus sequence with N-x-S motif (d) Non-glycosylaited deamidated consensus sequence.

25 BEANEMEESN

AHFFUAE HepG2 4 it vh %5 5¢ 31 853 AMHE R 1,
JLr 593 ANFE UniProt 04 FE o 3 B¢ 4 Bl & 1T
260 ASFRILIN N- I . A THE—2 T
BB A Ak Thae, EATEAT T GO (gene
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Fig. 6 Distribution of glycoproteins based on functional categories
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Table 1 CD molecules from all identified glycoproteins

Gene ID Uniport ID CD name Gene ID Uniport ID CD name
ABCBI P08183 CD243 IL17RA Q96F46 CD217
ABCG2 QIUNQO CD288 IL6R P08887 CD126
ADAM10 014672 CDI156¢ IL6ST P40189 CD130
ADAM17 P78536 CD156B INSR P06213 CD220
ALCAM Q13740 CD166 ITGA1 P56199 CD49a
ATPIB3 P54709 CD298 ITGA2 P17301 CD49b
BCAM P50895 CD239 ITGAS P08648 CD49¢
BST2 Q10589 CD317 ITGAV P06756 CD51
CD109 Q6YHK3 CD109 ITGB4 P16144 CD104
CD151 P48509 CD151 LICAM F5HO025 CD171
CD164 Q04900 CD164 LAMP1 P11279 CDI107a
CD276 Q5ZPR3 CD276 LAMP3 QIUQV4 CD208
CD33 P20138 CD33 LIFR P42702 CD118
CD36 P16671 CD36 LRP1 Q07954 CD85l1
CD44 P16070 CD44 MCAM P43121 CD146
CD47 Q08722 CD47 MFI2 P08582 CD228
CD55 B1AP13 CD55 MRC2 QIUBGO CD280
CD58 P19256 CD58 MSTIR Q04912 CD136
CD59 E9PR17 CD59 NRP1 014786 CD304
CD63 P08962 CD63 NTSE P21589 CD73
CD68 P34810 CD68 PLAUR Q03405 CDg7
CD70 P32970 CD70 PRNP P04156 CD230
CD82 P27701 CD82 PROCR QIUNNS CD201
CD97 P48960 CD97 PTGFRN Q9P2B2 CD315
CDCP1 QIH5V8 CD318 PTPRJ Q12913 CD148
CDH2 P19022 CD325 PVR P15151 CD155
CDHS5 P33151 CD144 PVRLI1 Q15223 CDI111
CSFIR P07333 CD115 PVRL2 Q92692 CD112
TNFRSFIA P19438 CDI120a PVRL3 QINQS3 CD113
EMR2 QIYUHX3 CD312 SEMA4D Q92854 CD100
ERBB2 P04626 CD340 SEMAT7A 075326 CD108

F3 P13726 CD142 IL13RA1 P78552 CD213al
FGFR4 P22455 CD307d TFRC P02786 CD71
GGT1 P19440 CD224 TLR6 Q9Y2C9 CD286
IGFIR P08069 CD221 TNFRSFI11A Q9Y6Q6 CD265

IGF2R P11717 CD222
IGSF8 Q969P0 CD316
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Abstracts Glycosylation is one of the most common and important post-translational modifications of proteins.
Identification of large-scale N-linked glycoprotein is a very important aspect in glycoproteomics research. The
N-glycopeptide enrichment is a key step in high-throughput identification of N-glycosylation site. Lectin
enrichment and hydrazide chemistry are the two widely used N-glycopeptides enrichment methods. Each method
can only enrich certain types of glycopeptides. It has been reported that the two methods are highly
complementary, but few studies compared overlaps of glycosties from the two methods. In this paper, using HepG2
cells, we systematically compared the performance of hydrazide chemistry and lectins enrichment methods. The
results showed that although the hydrazide method with glycopeptides enrichment efficiency of 76.7%, far higher
than the 54.6% lectin enrichment method, 825 glycoprotein and 1 879 N-glycosylation sites identified with the
lectin method was significantly more than 522 glycoprotein and 1 014 glycosylation sites enriched by the hydrazide
method. Moreover, the two methods did not show significant complementary, together, only 853 glycoproteins and
1 959 N-glycosylation sites were identified. The overlapping results of identified N-glycosylation sites and
N-glycoproteins from the two methods show that lectins enrichment method was better than hydrazide chemistry
method.
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