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ANl ml $EHZEME T, 4°CHFHE 30 min, HHE
Y, P4 16000 g, 4°C B0 15 min, i B A4
HH.
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Table 1 Lectins used in the array and their carbohydrates binding specificities

Lectins

Sugar binding specificity

Aleuria aurantia lectin (AAL)
Concanavalin A (ConA)

Datura stramonium lectin (DSA)

Lens culinaris agglutinin (LCA)
Maackia amurensis lectin [ (MAL | )
Maackia amurensis lectin [[ (MALII)

Maclura pomifera lectin (MPL)

Phaseolus vulgaris leucoagglutinin (PHA-L)
Phaseolus vulgaris erythroagglutinin (PHA-E)
Phaseolus vulgaris erythroagglutinin (PHA)
Ricinus communis agglutinin [ (RCA 1)
Sambucus nigra lectin (SNA)

Wheat germ agglutinin (WGA)

Terminal aFuc and +Sia-Le*
«-Man (inhibited by presence of bisecting GlcNAc)
> Biantennary, (GIcNAc)n, polyLacNAc and LacNAc(NA3, NA4)
Fuca 1-6GIcNAc and a-Man, a-Glc
Siaa 2-3Gal
Siaa 2-3Gal
GalB1-3GalNAca-Thr/Ser(T)and GalNAca-Thr/ Ser (Tn)
Tetraantennary, complex oligosaccharides

NA2 and bisecting GIcNAc
Both of them
Lac/LacNAc

Siaa 2-6Gal/GalNAc

(GIcNAc)n and multivalent Sia

125 BEERLR AL, HHZ100u 0.1%
Tris-HCI Z3HF & 1 h AR R4 &0, AR5
F1 0.1%TBS-Tween 20 ¥ #IHUE 3 K, BEIK S min.
KA AL 1500 r/min B0 3 min T4

10 pg Cy3 Frid (M8 (1T TBS (1 mmol/L Ca¥,

2 mmol/L Mg*)™", AR 40 wl, IIAFEMS S F
¥4, HIEIRPEIE 2 h, DURTRRid (0 A (AR
h EREEE R LS. W E 58, 0.1% TBS-Tween 20
WWOBEYE 3 W, BER 15 min, Z 5 A PBS
S5min, PELERLGMEAM. &5 1500 r/min &
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L 3 min 3 FAA.
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Fig. 1 Lectin microarray system
(a) Lectin microarray format. (b) Monosaccharide symbols used in this

article.
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Fig. 2 Validation of the lectin array system

(a) Predicted representative structures of N-glycans synthesized in the cell lines are shown by monosaccharide symbols. Cy3-labeled CHO, Lecl

membrane proteins were allowed to bind with lectin array and bound membrane proteins were detected by the fluorescent scanner. (b) Differential

profiling of CHO and its glycosylation-defective mutants Lecl. Data are the x + s of quadruple determinants and analyzed as described in Materials

and methods. * P<0.01. l: CHO; [J: Lecl.
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Fig. 3 Different glycan profiling on cell surface between L.02 and Hep3B

(a) Cy3-labeled L02 and Hep3B membrane proteins were allowed to bind with lectin microarray. Bound membrane proteins were scanned

with fluorescent scanner. (b) Differential glycan profiling of L02 and Hep3B from lectin array. Data are the x + s of quadruple determinants and

analyzed as described in Materials and methods. Predicted representative structures synthesized in the 2 cell lines are shown by monosaccharide

symbols. * P<0.01.[: L02; H: Hep3B. (¢) Validation of microarray results for L02, Hep3B by means of fluoresceinated lectin staining.
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Fig. 4 Different glycan profiling on cell surface between Hep3B and HCCLM3

(a) Cy3-labeled Hep3B and HCCLM3 membrane proteins were allowed to bind with lectin microarray. Bound membrane proteins were scanned with

fluorescent scanner. (b) Differential glycan profiling of Hep3B and HCCLM3 from lectin array. Data are the x + s of quadruple determinants and

analyzed as described in Materials and methods. Predicted representative structures synthesized in the 2 cell lines are shown by monosaccharide

symbols. * P<0.01.J: Hep3B; M : LM3. (c) Validation of microarray results for Hep3B and HCCLM3 by means of fluoresceinated lectin staining.

3 W

ARILNA 2, AT G, B —
VB 2ERE H 3 52 BIAATIOGHE . B4 22 X Bl
FELL R S D RE AT L — T DBrE R, O 2
BT A = HB5r: GEMIBEALE . DhRERELLA LA
WifE B2, JLr g M E 2 2 (MR S B R AR A T

BRI K&, AR TS AE X IR A I AT SR A4
Spi ﬁﬂf%%mki%ﬁﬁ%ﬁﬁ FLAAEDSY
ﬁﬁ@ 5] — Tk AR e T B R B

t%ﬁ T B R B R M BOR SR HUREAS IR A% 0o Bl 11

. BERFOE MR A KRR IR RS a8, BAT
X ERERE L — Mg A RE S, T HAE D T
J7AFAE AT DS H 2 Pt 32 44— e ]
SEAERET L, FRATREAS L0, AR B RAEA
(K345 451 DU AT AR AEAS i 485015 FF) 22 ool i 1) 31
Bl BT S, BRSSO
AR T

BT SN T f B R S B A B
Fio e BB A P I A R 2R
BB A, AR SR FR 1K) = Y AR
AR L 23 e YD PSR A = DT i A NN EY



2009; 36 (10)

IR%F: ETRERTRMAREBEEREARRE QL LR * 1353 -

e KRR FE DR RF mOFERE AR R PSR P, 7EFRATTI
JH AR BAR I T JURRE 2 bR e S R, I
EE e T I il Sk 5 ¥ AFP R AT 98 SR U5 (K AFP )
N- Wil 2. ARCAE b2l R AR 25 0 v B
TR BRI AEREA RS S LLAL, VRGBS 25 0
v FERT AR DR A SR 3 P

W, A TRIERER LR RE LT AT,
B T W AR X 4l CHO AT Lecl.  Lecl J&
CHO 1 N- & Bt # %4 B & % % M 1
(N-acetylglucosaminyltransferase [ )HtFadE, —FH
L2010 240 10 2 e i P PR B . e SR ARGE
CHO FKIAE 2258 H 3. 4 R&kdiz T 7ol
GleNAc Z514159,  FRATTAE S v AH R M W8 %3¢ 210}
823 PHA-L SR AI{ERI 58 T PHA-E. CHO 15—
FEAE RS 45 0 02 M R o2-3 BEIEME IR, KSR
1K 2-6 FEFEMERIRS, T b, WS 0 AR
= MAL- T . MAL- IT [ 58 5% F{5 5 F0O0) B4 3=
SNA 18555 #1155 . 534b, Lecl 40 i T~ k2>
N- SBR A Bl 1, #ie B4k CHO 4 /i
WD RIBE G AR SO G RS, LA 2 3£
T EE MR D AN, AR i B AH R R] DU 52
FINFHEEE 2 PHA-L. PHA-E SRR FH IR 98 59 0
ConA SEAME I Yo, IXSegf RN, M &
FO0 T BATAME L 2 40 M0 2 MR RERR AL, SRR
D14 ) H VO A 4 T R0 4 R B 0 P 2 . EH O,
A DLKHEEER 220 it — 22 N T LU IRA (] JH- 48
TR R e 22 e, - HRIMIR R 2B RN R AH DG IR R
AEPERE

O KREMATTUEY], BRI 5 1 &
AR A VIR DG, o g5 i IR G N- BERE 23 S
Hahn, i 40 B G I ) N- B BE Sy S R B B1-6
I35, B1-6 43 S E K I N B A BOX — S5 A 1)
W 3L % B B N-acetylglucosaminyl-transferases-V
(Mgat5) 1) 255 5 BOR 15 T 19 I P 3. dge 5L IR AIF 9
R, e/ B B 40 ik 19 0 Mgat5 1 2 A
FAK AT G E G M A KA R, MR AR AR
KR PE. 00T Mgats /E AL, T4 kAR
Mgat5 JIT A= R BE 5 K m DL e 11 s 5 g TG A
galectin 454, 24 Mgat5 Kk 38 0 j5 58Uk K 7
U1 EGF A1 TNF-B W2 A/ 40 & 1 Bk i, Fr8edt
A K AR T SRR, AR W
Mgat5 BT PE 889 00 55 988 B A o-srev T24-Heras 55
()R IEAHOC, IXLe B F Ui %, 0
Ras-Raf-Ets {5 5 18 % A& 1% I 1 MgatS JE P 1) #%

SN AR R PHA-L FF S iR B1-6 7 3 &5
Ky, AR F R g2 3] PHA-L %F Hep3B 4 Jifd (1) 55 11
ERRT L02, $&7-.05 iR 2 11X — 2 Sy g
FHOCHERE. AR, o H #5025 R A i
S BERE S5 R TR R I AT e R R 1 R A O
76N AR SRR () GGT #1584 4508 H B 22 11
HEEL B, 1T ConA A% L0 40 ot L g 45
GOl VEIRE E A, S G I R A. ikt
ENFHE IS ORI, 8B M Transferrin. o- 1R
PR A 1 DA ik B 2 1S LR BT 22 PR R i o B
BN 191, o RO A P 14 A0 m e 2 I
FEPESCS. T P/ T o2 IR 41 i 38 4 1
ORI —MREDU AR, TR B &R
MPL U, T LR / Tn U 2R 0K SR AE 45 s
MFLERIER 2, PR 2GR R A, A
I R R BUAE Hep3B 4 e T HLJR / Tn PrsRik
Wz, AXITHMBRME T %58, BER
WGA % & 45 4 (GleNAc)n 45 44 LA K 2 i M
1. FATAE Douglas’s 21 F1 Bramwell 41 ¥ iE
B TRER SR EIEW: —fayFER
105 ku ] WGA &5 48 8 11 505 A0 1E 0 40 i vh 38
ik, MAEREAN M k. o — PSR I R R
PEAH SC 11 100 ku [f 6% 25 (1 F WGA 45 65 08059
{HAI ConA &G mie 17,

S RS SR B DA G, A0 i A R &
Wkt e, RIS AT I TE P 5 AR 2R AL I Al
RO R B A RERRECR RS . TR I — N SR AT R
DU 25 00 P ) s A2 0 RS SRR R BV . 5
e R0 B IR o 3 1) A O (b e o T S 1 gl VR TR
W Y18 (1) L AT 22 IR e AR e R N o,
I 4l BOFRE. ORI, BAmE
FEVE HEMY B16 500 28 40 o M Y R 42 1A 52 Al )
RS BB RS, M IR ALAB MG IR T Bk 2 i
6 41 IS 200 B3 T PR R B0, DA 41 B A iR &
T I P B MR, i HHEN IR, SCAT LU
Y THI TR sLe TR 11 40 i sl /N 1) 32 45 25117
Gl DA T IR e AT 4675, thn] LRI AR 28350
7 FRT P R AT 11 SR 7 22 R B R )T e A e
Pl e R 20, Sy AN HRIE, R Wk s # B
2 T VIR 55 D) A DG IR I R B AR -1
(VAP-1) /2 —FlHER R M M & 1, e 5 s
0 R EL L LR B, TR B e M PR
MOBUPE @), AR FRATTIAE 9T b K3, HCCLM3 %}
Ul VIR 45 A 1K BE AR R MAL- 1 . MAL- 11 #il



. 1354 EMEEEYYEHR

Prog. Biochem. Biophys.

2009; 36 (10)

WGA (PSR FEEIN,  $&7 4 B2 203 22 1) nefe 3
FREGHY, NAE T MR IR AR R AR . ol-6
T EERE G R TR R AR RS 1Y o — R A L
A2 —. al-6 FHEFEBN AFP, {1 Lk sl
AFP S He iz Widabs, WAL 1996 4k O
M RHE R B2, I H RGN H A S )
R ATRETER S, o1-6 A B A A I N E 22
Bl SL BB I Fut8 1) 30 s i M s e,
I AE A )8 GDP- 4 3 B # 12 7 (GDP-fuc
transporter) s 5 B P bl 23 5 1) OG5
T Gy Ah, BEERIA T4 1Y GleNAc 45—
S R b IR LRI, 49 e R e 272, AR A
GBI T4 GIeNAc 2546 1R 38 1] LL A3 Jie
RSP ERATWE R, S
HCCLM3 41 it Hi 303 2 11 °F- 70 B GleNAc 4514,
KA FRIC ) PHA-E 347 40 o st 55 2 40 44k,
SR, UEBE A SRR TR, BRibz A, T
HCCLM3 % [ i W 5% 2 % RCA-T 2% F14E H 1 9k
59. RCA-1454 Bl-4 RuiV-FUHE 25, v HgEH
T e A A T 40 2 345 o 7 el IR TR S T
FUBEEE S AL A, P B RCA-T [R5 Ry /0o,

I EHE R DR HR, BATRI AR T 3 #
JHF 40 4D 40 P T AR B R P, RS AT RE S
1R AL FEAH ORI — RIVFFIE RS, X LehaE A
15 PR 97 326 JH-96 1 28 B e B AR O IR b id 2 it T 2
F . WFIU RS UE WIREER 2505 A AT IR g A b
MR IEH TR, 28R, BHER O & —T08
WA, METFZAERMER T,
BEZ AR BRI EE S, el B =
HEMPREEEE S, R85 B DL B R 2 Rt 4R
7, HMARER R AR IREA N A MRS R,
I S DB A 45 KA IR AT TN A 25 T DL 2SR
il XL Ry Tk SRR R R e, O
HIRA WG B2 R 2 (A s REE R
A RTED, MEEAARRR, BERSR
FRSA T RN 20, F AT & A A dr ik i
H R A R (PR T R

2 % x M

1 Jemal A, Thomas A, Murray T, et al. Cancer statistics, 2002. CA
Cancer J Clin, 2002, 52(1): 23~47

2 Angeloni S, Ridet J L, Kusy N, et al. Glycoprofiling with
microarrays of glycoconjugates and lectins. Glycobiology, 2005, 15
(1): 31~41

3 Koshi Y, Nakata E, Yamane H, et al. A fluorescent lectin array using

supramolecular hydrogel for simple detection and pattern profiling
for various glycoconjugates. J Am Chem Soc, 2006, 128 (32):
10413~ 10422

Chen P, Liu Y K, Kang X N, et al. Identification of N-glycan of
alpha-fetoprotein by lectin affinity microarray. J Cancer Res Clin
Oncol, 2008, 134(8): 851~ 860

Sasaki H, Bothner B, Dell A, et al. Carbohydrate structure of
erythropoietin expressed in Chinese hamster ovary cells by a human
erythropoietin cDNA. J Biol Chem, 1987, 262(25): 12059~ 12076
Lee J, Sundaram S, Shaper N L, et al. Chinese hamster ovary (CHO)
cells may express six betad-galactosyl -transferases (beta 4GalTs).
Consequences of the loss of functional beta 4GalT-1, betadGalTs-6,
or both in CHO glycosylation mutants. J Biol Chem, 2001, 276(17):
13924~ 13934
Robertson M A, Etchison J R, Robertson J S, et al. Specific changes
in the oligosaccharide moieties of VSV grown in different
lectin-resistnat CHO cells. Cell, 1978, 13(3): 515~ 526
Chen W, Stanley P. Five Lecl CHO cell mutants have distinct Mgat1
gene mutations that encode truncated N-acetylglucosaminyltransferase | .
Glycobiology, 2003, 13(1): 43~ 50

Ito Y, Miyoshi E, Sakon M, et al. Elevated expression of
betal, 6

UDP-N-acetylglucosamine: alphamannoside

N-acetylglucosaminyltransferase is an early event in
hepatocarcinogenesis. Int J Cancer, 2001, 91(5): 631~ 637

Lau K S, Dennis J W. N-Glycans in cancer progression.
Glycobiology, 2008, 18(10): 750~ 760

Chen L, Zhang W, Fregien N, et al. The her-2/neu oncogene
stimulates the transcription of N-acetylgluco- saminyltransferase V
and expression of its cell surface oligosaccharide products.
Oncogene, 1998, 17(16): 2087~ 2093

Kang R, Saito H, lhara Y, et al. Transcriptional regulation of the
N-acetylglucosaminyltransferase V. gene in human bile duct
carcinoma cells (HuCC-T1) is mediated by Ets-1. J Biol Chem,
1996, 271(43): 26706~ 26712

Furmanski P, Phillips P G, Lubin M. Cell surface interactions with
concanavalin A: determination by micro -hemadsorption. Proc Soc
Exp Biol Med, 1972, 140(1): 216~ 219

Miyoshi E, Nakano M. Fucosylated haptoglobin is a novel marker
for pancreatic cancer:

structures. Proteomics, 2008, 8(16): 3257~ 3262
Hashimoto S, Asao T, Takahashi J, ez al. Alphal-acid glycoprotein

detailed analyses of oligosaccharide

fucosylation as a marker of carcinoma progression and prognosis.
Cancer, 2004, 101(12): 2825~ 2836

Hixson D C, McEntire K D, Obrink B. Alterations in the expression
of a hepatocyte cell adhesion molecule by transplantable rat
hepatocellular carcinomas. Cancer Res, 1985, 45(8): 3742~ 3749
Bramwell M E, Harris H. An abnormal membrane glycoprotein
associated with malignancy in a wide range of different tumours.
Proc R Soc Lond B Biol Sci, 1978, 201(1142): 87~ 106

Gorelik E, Duty L, Anaraki F, et al. Alterations of cell surface
carbohydrates and inhibition of metastatic property of murine
melanomas by alpha 1,3 galactosyltransferase gene transfection.
Cancer Res, 1995, 55(18): 4168~4173

Dennis J, Waller C, Timpl R, et al. Surface sialic acid reduces



2009; 36 (10) FRE: ETREECHNAREB BT EMAMREE L LR e 1355 -

attachment of metastatic tumour cells to collagen type IV and alpha-fetoprotein as a possible prognostic indicator for patients with
fibronectin. Nature, 1982, 300(5889): 274~ 276 hepatocellular carcinoma. Cancer, 1998, 83(10): 2076~ 2082
20 Roos E. Cellular adhesion, invasion and metastasis. Biochim 26 Moriwaki K, Noda K, Nakagawa T, et al. A high expression of
Biophys Acta, 1984, 738(4): 263~284 GDP-fucose transporter in hepatocellular carcinoma is a key factor
21 Biancone L, Araki M, Araki K, et al. Redirection of tumor for increases in fucosylation. Glycobiology, 2007, 17(12): 1311~
metastasis by expression of E-selectin in vivo. J Exp Med, 1996, 1320
183(2):581~587 27 Mori S, Aoyagi Y, Yanagi M, et al. Serum
22 Schneider F, Kemmner W, Haensch W, et al. Overexpression of N-acetylglucosaminyltransferase [l activities in hepatocellular
sialyltransferase CMP-sialic acid: Galbetal, 3-GalNAc-R alpha6- carcinoma. J Gastroenterol Hepatol, 1998, 13(6): 610~ 619
Sialyltransferase is related to poor patient survival in human 28 Rebbaa A, Chou P M, Vucic I, et al. Expression of bisecting
colorectal carcinomas. Cancer Res, 2001, 61(11): 4605~ 4611 GlcNACc in pediatric brain tumors and its association with tumor cell
23 Yoong K F, McNab G, Hubscher S G, et al. Vascular adhesion response to vinblastine. Clin Cancer Res, 1999, 5(11): 3661~ 3668
protein-1 and ICAM-1 support the adhesion of tumor-infiltrating 29 Yoshimura M, Nishikawa A, lhara Y, et al. Suppression of
lymphocytes to tumor endothelium in human hepatocellular lung metastasis of  BI6 mouse melanoma by
carcinoma. J Immunol, 1998, 160(8): 3978~ 3988 N-acetylglucosaminyltransferase [l gene transfection. Proc Natl
24 Yamashita F, Tanaka M, Satomura S, et al. Prognostic significance Acad Sci USA, 1995, 92(19): 8754~ 8758
of Lens culinaris agglutinin A-reactive alpha-fetoprotein in small 30 Green E D, Baenziger J U. Oligosaccharide specificities of
hepatocellular carcinomas. Gastroenterology, 1996, 111(4): 996 ~ Phaseolus vulgaris leukoagglutinating and erythroagglutinating
1001 phytohemagglutinins.  Interactions with  N-glycanase-released
25 Aoyagi Y, Isokawa O, Suda T, et al. The fucosylation index of oligosaccharides. J Biol Chem, 1987, 262(25): 12018~ 12029

Membrane Protein Glycanprofiling of Hepatocellular Carcinoma Cell
With Different Metastastic Potential by Lectin Microarray”
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Abstract To perform an evaluation of the usefulness of lectin microarray approach for the identification of
characteristic glycan profilings related to different aggressive and metastatic potentials between liver cell lines. At
first, CHO and its glycosyltransferase-defective mutants Lecl were chose to validate the feasibility of the lectin
microarray system, then the difference of the glycan profiling on cell surface of LO2 (normal control), Hep3B (no
metastasis) and HCCLM3 (high metastatic potential) cell lines was characterized by lectin microarray. Comparing
with L02, Hep3B showed increased affinity for PHA-L, ConA, AAL, MPL and decreased signals for WGA.
HCCLM3 presented elevated signals for LCA, MAL- [ , MAL- I, WGA, PHA-E and decreased signals for RCA-I
with contrast to Hep3B. The results of fluoresceinated lectin staining of cells with biotinylated LCA, WGA, PHA-E
and RCA-I support some observation from array. Lectin microarray was an applicable and useful tool in identifying
the glycan profiling changes that accompany the biological processes.
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