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Xt 41 1.,2.9.11 5,04 6.8.10 BAR(P<<0.05); EHM M E R 5 W EAAE M F & A . HBV DNA # £ . If /K I 20 & 48 A7
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Expression of N-glycome in sera of patients with hepatocellular carcinoma

ZHAO Yun-peng', GAO Chun-fang'* , FANG Meng', SUN Shu-han’,LIU Yan',CHEN Dong-mei' , CAI Mei-lin' (1. Depart-
ment of Laboratory Medicine, Eastern Hepatobiliary Hospital, Shanghai 200438, China; 2. Department of Medical Genetics,
College of Basic Medicine Sciences, Second Military Medical University, Shanghai 200433)
[ABSTRACT] Objective: To compare the expression profiles of serum glycomics between hepatocellular carcinoma( HCC) pa-
tients and normal adults, in an attempt to search for new biomarkers for HCC. Methods: Serum samples were obtained from
HCC patients with hepatitis B virus(HBV) infection (#=100) and normal adults(n=130). Profiles of serum N-glycome were
determined by capillary electrophoresis (CE) based on DNA sequencing equipment. Results: Each sample had a profile with 11
peaks; the peaks were adjusted and quantified. Peaks 1, 2, 9, and 11 in HCC group were higher than those in the control
group; peaks 6, 8 and 10 were lower in HCC group than those in control group (P<C0. 05). The changes of peak values of sev-
eral peaks were correlated with tumor markers such as alpha-fetoprotein (AFP), HBV DNA copies, albumin and prothrombin
time. Conclusion: N-glycome profiles in serum are significantly different between HCC patients and normal adults, which may
provide evidence for clinical diagnosis of HCC.
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ELAG AR B B vk L 3T DNA I F AR B A
HL Pk AR & R R, © 2 G B 2 T I AR 1M
BE N-BEAL ARG 434

ABIF 53 3 B A0 HL UK R L X HCC 4 5 IE %
ZH A ILTE N-R 4 L E AT L g, DL SR B i HCC
i 8 b A

1 ABFFIE

L1 feif el WgE 2006 4F 5—12 H A3k
BE 100 BIAERE & ML . BE TS LLT A bR .
(LXK A R 3 (HBV) B ) HCC B4
(2) AR5 BEARAS ¥ 22 AR Bt i B & 58012 9 HCC
HARKAE ; (3) HEBR A 2E %92 81 [ 9% 7 (human
immunodeficiency virus, HIV), I £ 5 5% N &
(hepatitis C virus, HCV) , T # (hepatitis D virus,
HDV) J% % (hepatitis E virus, HEV) F1# 28 (syph-
ilis) SE B HBV g 22 Sb iy H At i IR 4 5 (4) HEBR
FI B G0 5 Ve FF 0 T ORG PR 0 L 2 M R R Wil
son i . ) AR I DR I AR L AR Ak L R A Ak
HBV #7E Y . DNA #8555 500 /9 R 4 5 i3 1 4
() B HEAT o L3 R 4 24 7 B8 3 R 2 AR AT VR 97 Z 00
SER, BEFEFBEIE 1, XA MR A 130
A L Y T IR O i R R AL B

£ 1 %5 HBV BZH 100 Fi
HCC EEFES
Tab 1 Characteristics of 100 Chinese
HCC patients with HBV infection

Index Value

Gender male( %) 90(N=100)

Age (t/year) 53.19-+£8. 88(N=100)

HBV DNA (copy) 1. 09X 105 £3. 98X 108 (N=61)

HBsAg" (%) 79(N=100)

HBeAg™ (%) 25(N=100)

HBeAb™ (%) 65(N=100)

HBcAb™" (%) 91(N=100)
AST(zp/U -« L1 80. 76470, 68(N=199)
ALT(zp/U -+ L1 66. 48460, 43(N=99)
GGT(z/U+L 1 215. 504255, 96(N=99)
Albumin(pes/g * L1 39. 6145, 16(N=99)

Total bilirubin(cp/pmol « L™1)  34.10£52. 32(N =89)
Total serum protein(ps/g « L7')  72.52£6.57(N=89)
AFP (pp/ng + ml D) 523.09+466.29(N=95)

AST: Aspartate aminotransferase; ALT: Alanine aminotrans-
ferase; GGT. Gamma-glutamyl transferase; AFP. Alpha-fetopro-

tein

L2 & VIBAHEEER Bk siEA T
RETICH B9 58 B SEE , ol 0 2 1 b 25 RO ARG S AR AIT
BT A BT LA b 250k F R B 5 e AR e 1l R S b
e & R v R RO S 2O HOR it
ARG, e A 2 2 AR DLR 3 2B IR R
Firp S RAABERGE B2 (N2 8 1Y S50 B,
APTS(8-amino-1, 3, 6-pyrenetrisulfonic acid) #¢ )
P i B 2 o YRR 5 T A A G P VK 4 B ARSI O

1.3 KA 5 R
(PNGase F),10% NP40 i H New England Biolabs
NELCHEED s bRid e oB APTS 5 52 05 45 1 & W B
Beckman Coulter 22wl (3£ [H); ME ¥ R # (ar-
throbacter ureafaciens sialidase) ) H Roche 2% A
i 1) s HIEAN A AL 81 (NaBH;CN) M H Sigma 23
A (G 599, 99 %0 + = e 2 i B2 4 (SDS) 1 Boe-
hringer Ingelheim 2% 7 (FE ) $2 4t ; i iR & 4% . L TR
B R AIR (Al ) e T b v iR g T A 7 A R
AR 2R FH 26 1 AR 9 i T 28 W) CABD 3130 3 J¥ A, i
H GeneScan #4445 .

1.4 SBF % 2% Callewaert 257 19 0 H
B 2 BoR S WS R B I REfL 19 O vk . BLR
BAEWR (D FER R 2 ol MG MAEH 2 pl
ZZ P (10 mmol/L NH, HCO,) #1 3 ul /K PCR
SR, 95°Cn#A 5 min 7 4°CHCE 15 min, JIA
3 ul PNGase F(2.2 U/ul, pH 8.3, 3.33% NP40)
3TCWEE 3 h 4 CHRIRIG A 100 pl K, FRidh D
. (OO, DB 6 ] %W A —Fr
i PCR 8 , JF 3 60°C HET 60 min, A 2 pul BRiE
W (20 mmol/L B APTS 5 1 mol/L
NaBH,CNZ R 1 : 1).37°CHEH 16 h, Ml 200 pl
KL RN BRIy LA, (3) KMER AR, N L4
2 pl WA —#1 19 PCR A, MA 3 ul 0,25 mU
LMK R BEAE 37°C WEF %, I 160 pl KR % iR
A, b7 h DE &, (1) DE & 10 pl ¥ WA ABI
3130 M P AL AT Fr B 4y BT 8096 48 GeneScan
3N, i b i B AL R B Oy L VE bR A X ] A
A 11 A0 A0 A7 0 4 P 3 (T 1), o i 2 Ak
2R N 2 BEE 5 9 B .

1.5 %it5 4 i SPSS 11. 0 A4 %A 5% L
PWHATG A0, Bl o s ROk, AR
ST 3 e F oA i S IR ol A I = L1 = /.S o o
XS AE A I3 A0 BORER I B2 A0 2k AE S HOM ¢

peptide-N-glycosidase F
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Tab 2 Analysis N-linked glycomics in

HCC patients and healthy controls

Pk QTR gy vl P
1 7.5943.58 11.61%5. 20 1.98 <0. 05
2 1.38+1.13 1.9140.92 1.98 <0. 05
3 7.06+3. 34 7.21+1.64 0. 38 =0, 05
4 4.49+2.22 4,7040. 94 0. 89 =0, 05
5 40, 73+15.42 38.20+7.71 1.63 =>0. 05
6 22.64410. 85 18.98+3. 37 3. 25 <0. 05
7 6.9543.37 6.77+1.96 0.51 >0. 05
8 7.5943.27 4.754+1.83 7.77 <0.01
9 2.20%1.57 3.87%1.55 8. 04 <0.01
10 1.64=£0.99 0.5840. 28 1.68 <C0. 05
11 0.72+0.53 1.36=£0.65 8. 26 <0.01
2.2 XA E BEGRSHFTHEGAENES
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Fig 1 Profiles of N-linked glycomics in HCC
patients and healthy controls
2 & R
2.1 HCC A5 xFM®a N4 11 MEE iy

Mo OWIYIE R, HCC 4145 1.2.9.11 g 1y s (H

YIRS 6 6, S R EL r=0. 235(P<C0. 05) 5 MM 5%
8 WE 5 DNA # &t 19 x5 £ W 1 A OC. A1 ¢ &R %K
r=—0.302(P<C0. 05), Hrh5 & HIH )5 Cm
HHE1.2.8.9. 11 W, ansE 1.2 W5 1 2K (1 R fAH
Ko A R B9 R —0. 529, —0. 321 (P<C0. 01),
O 8 I 5 HE HBUEAH G A K REL r=0. 272(P<

B R4 T (P<<0. 05, P<C0.01) ;%0 6.8.10 &
UG {1 3 o MR 4 [ ( P<<0. 05, P<C0. 01) ., &5 E
#2,

0.01):%5 9.11 165 GGT B IFAH X, #H 26 2 504 31

4 0.270.,0. 225(P<C0.05),
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Tab 3 Correlation analysis between N-glycome profile and parameters of patients

Peak Statistics Age ALB PT _ AST/ALT GGT LogDNA AFP
(N=99) (N=98) (N=95) (N=98) (N=98) (N=60) (N=94)
1 r value —0.529 0.463 0.261 0. 308
P value 0. 000 0. 000 0. 009 0.017
2 r value 0.265 —0.321 0.393
P value 0. 008 0. 001 0. 000
3 r value —0.214 0. 395 0.269 . 297
P value 0.034 0. 000 0.037 . 004
4 r value
P value
5 r value 0. 386 —0.499 —0. 385 —0.296
P value 0. 000 . 000 0.002 0.005
6 r value 0.256 . 235
P value 0. 049 . 023
7 r value 0. 008 0.267
P value 0.023 0.009
8 r value 0.272 —0. 396 —0.302
P value 0.007 . 000 0.019
9 r value 0.208 0.270
P value 0. 040 0. 007
10 r value
P value
11 r value 0.225
P value 0.026

ALB: Albumin; PT: Prothrombin time; AST. Aspartate aminotransferase; ALT: Alanine aminotransferase; GGT: Gamma-glutamyl transfer-

ase; AFP . Alpha-fetoprotein
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P 2 0 S5 45 ) R ) R A RO L An FR T SR OB AR
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LR IEST RSt S 2 S ) U R N e N
PRI, WERE S5 K 5 T BE ML T R G
UL 51 A e 928 R R R e L O IOR B B e
PEE SN S e R T T RE 3K AL L A 5 A0 M R R L 5
A 005 . BT LAWE S G W vhoBl A 25 A
TALE HCC XREY) . A SCHRIREE T RARET .
— OB IR 5 T IO IR AL KOE B AR O B S
5 IE A 2 1 )8 o3 #RAF R 22 55, OF H 5 o
FEAA PN AR R I BE L BRI it B AR R N-BE SR AR
P13 AT 2 e JH 40 i T B A AR A0 H— B DO M
HELE 2 A R S B R e = — ELR M AE o
WFIR RS . 2004 4F Nature Medicine IR 30—
Tret IO FE W 20 27 4 AR 12 W A A% | R AR 4% s Ak 1 BF 5
WOC, U TN B A o R B R I
B Ak 3R G 4 12 W SRR AR S T R —
T 09 25 1 5 4045 F DK B AR SR A T 9 O b i B W 1Y
Tk, ASHIRGE A= R 3 — B 0 B R Sk R HCC
B T B OE N L NSRS Ak 1B S A AR T
255 BB R BB R AS . T A B A B — 4
ToRIPER) HCC Mg Fr &Y,

AHESEE 3% HCC B 4 N-Fi 3L AL R 5 1E
WL NI, — 7 TR B HCOC %9 40 vh M P 5 2 0 g
ARk, 55— 1T I A PR — S 0 {119 A5 16 51 PR
JH I P98 A 55 0 o6 75 27 b o 0 B AR AL 2
FEPRARAFAE — B MM DT I A Gt L R
£ HCC B4 R BN BT E AWML A T &
b, X Fh AR AL A B R I R 12 W AR A4 i, T At 02
B A R I R KA A B Bl 7 BF 98 IE 55 . 7 J 42
A5 v, AR 38 2 R RO A B T (HPLO) 5§
BR T Beoof e 4% 0 BT AR R M SE B A5, L B

Callewaert %5 WF 5 HT £ 4 Ak i B 6 19 JLAS 16 B 45
Y, S B v 8 A iy R, S N U (B S Ry o b
WMoy HCC KA R BRI H SN 2 IR T,
W15 0N B 012 I i SRy e, R T 2 1K AR
FRAE M 28 (ROC) 55 Z B0 05 i, i — 22 PP HoAe HCC
W I RAEBUE (sensitivity) FIHFE R (specificity) ,
It 5 BETIG R T2 W 0 bR & ) AFP A HL A,
2 BE5 N FH 28 MU AR AR W 5 N 440 A X 4
112 W S 1 5 U AN (L
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