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ABSTRACT: Objective To transfect human al, 2-fucosyltransferase (al, 2-FT) gene to ovarian
cancer cell line RMG-I and investigate the antigenic expression change of Lewis y and the other related oligosac-
charides. Methods The expression vector pcDNA3. 1 (-) -HFUT-H was constructed by polymerase chain
reaction (PCR) to clone human al, 2-FT gene coding region. The al, 2-FT gene stable high-expression cell
line RMG-I-H was established by transfecting pcDNA3. 1 (-) -HFUT-H to ovarian cell line RMG-I. The
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change of al, 2-FT activity in the cell line before and after the tranfection was confirmed by the determination
of enzymatic activity. The changes of cell lipid and glucolipid, especially the change of type II oligosaccha-
ride, in the cell line before and after the transfection was determined by Thin-Layer Chromatography ( TLC)
and TLC immunostaining method, respectively. Results The H-1 antigen and Lewis y antigen were obviously
increased in the cell line RMG-1-H, especially the latter one, which was 20 times higher than before, and the
type | saccharide chain Lewis b was decreased significantly. The main lipid components on the cell mem-
brane, cholesterol and phosphatides, showed no change in the cell lines before and after the transfection, and
the neutral glycolipid also showed no obvious change. Conclusions The transfection of al, 2-FT gene can in-
crease the activity of al, 2-FT in the cell line RMG-I and mainly increase the expression of Lewis y antigen

simultaneously. The construction of RMG-I Lewis y high expression cell line provides a cell model for further

study on the relationship between Lewis y antigen and biological behaviors in the ovarian cancer.
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Mo T80 8, EZRA N N BB 24, W
Lewis y J Lewis x (Le*) AT 4F M AE . 75% 1Y
b Bz PR BN S B Lewis y AR B2 A id f ks 1
S VRGP S0 MR AR S CA s IS5 &5 Lewis y
ZERSY, AW Lewis y 5 B f 1 U0 S OC R VI,
Lewis y Ht J5 72 BUS BEAESAL 9S40, JB T Lewis Ifil
RIGEHG o Lewis y $U i 32 B3R 3K TR & A= b 1, 7
BN, HR 5 0 BT 2 A A e R M T
SR, Lewis y YL RIKZ W TR A b B 4 2L 98 4
L, GnBmEL . AR . HTA AR . 45 AR S g A
55, ZWIHETERY], A0 T AE Lewis y J2 iR AH
KPR, B 5 R LR TR A L
JITLA, B Lewis y 76 b B2 PR UM 810 & . k. B
R AV T B A5 0 S F 0 i 3% W B Y R0k
LS R Wl M IR A R AR
WA ol , 2- A WA (ol, 2-fucosyltrans-
ferase, ol, 2-FT) JL[A % A BP 89 40 g & RMG-I,
HEAL ol 2-FT ZEH 4k 40 i &2 RMG-I-H, WL 4%
QeRi IR A & Lewis y HURSEHER W24, N
BT al, 2-FT JE[H K Lewis y T )51 5 00 8198 & 4
R FE R O R S An A AL
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I, G, (geneticin, F % £) H3FEE GIBCO 2 A ;=
i R ) & ( Cell Phect Transfection Kit)
b [ Pharmacia 23 5] 7% &5 BOR 4 ki) & GEX™
Micro Plasmid Prep Kit & NucleoBond Plasmid Kits 43 5]
3 E Pharmacia 2\ @) & Clontech Laboratories = i ;
FL N 727 & Original TA cloning kit fy 32 [ Invitro-
gen AN H] 7 s AmpliTaq Gold™ K il /¥ ik 5 & Big-
dye™ terminator cycle sequencing ready reaction kit 3
PE Applied Biosystems 7> & 7= & ; GDP-'* C-fucose
(270. 0mCi/mmol) >y & [& ECE 24 w) 7 f o I 7 A%
ABI PRISM™ 310Genetic Analyzer 43¢ [E Perkin Elmer
il s AR BT BAS2000 Sy H A Fuji Film 23 ] i
My WA TN R T 204 Tri-Carb1500 2y 36 6 Packard 2y
A . AR UL RS B ( gangliotetraosylceram-
ide, Gg,Cer) Hh FLMEE IR DU A 1 2295 178 (mono-
sialoteterahexosyl ganglioside, GM, ) i i3 ME ¥ 2 B Ak
RS o BUEL T OHE A WG (lactotetraosylceramide,
Le,Cer) 857 B B AR A BT Lewis b ( Le’) -Lewis y
BT RERHTAR f 5L 50 % A AT A . BT H-1 B S BB
T, Bl Le  BSCBEHULIR | HT Lewis y P58 BEHTIA KT
SH T W B 4 BE R (neolactotetraosylceramide, nle,
Cer) HTTREHUIARS B B H A B I AE PO (R
Hirohashi 1 4= 1 Otsuka Pharmaceutical 2 7] ( H A< &
) Taki M43 . HT Le™ B 58 BEHi {4 h Seikagaku
Areft (HAKRR) , #JZZHr (Thin-layer chro-
matography, TLC) R4 A Sigma 23w, i B 5k # 2
BB O fF  (ceramide monohexoid, GlcCer) . 45 it i
BRI ( ceramide dihexoside, LacCer) . = ) ¥ Fk %t
BB (ceramide trihexoside, Gh,Cer) . DU Pt 5
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B9 (ceramide tetrahexoside, Gb,Cer) . M R 1k
FLT OBE A & Bk e ( sialiy-lactotetraosylceramide v?
NeuAc-Le,Cer) | MEW RIS 7L T MM WML (sialiy-
neolactotetraosylceramide, TV? NeuAc-nLc, Cer) . Le,
Cer, nlLc,Cer, Lewis a (Le") . Le", Le*., Lewis y.
i iRk Le® (sialiy-Le”, NeuAc-Le") . MEJ iR 1L Le*
(sialiy-Le" , NeuAc-Le") % ASLH0 R AE T 4 AL

MAER. FRALREM NI R RMG-T th H
AIRFR 6 PR IE BB G . SRIB UKL peDNA3. 1
(-) N[ Invitrogen 24 ] 7 fl; % G H] K W A 18
( Competent Cell) JM109 5 HA< TOYOBO A & 7= 5o

ANod, 2-FT BEEKE  RAH HLE F8E K B/
SO, SRIONE 40 rh R 4 DNA, Jf BLtL
REEARAT PCR I, MR A2 FUT-1 JEP (A
%5 . M35531) Bitgl#, LiiFsi¥. 5'-CATGTG-
GCTCCGGAGCCATCGTC-3', T W7 5| #. 5'-GCTCT-
CAAGGCTTAGCCAATGTCC- 3 ', [ Pharmacia /A H]
(HA) &, PCR ALK ZFR 50 pl, KR40
94°C M 9 min, FHATEH, 94°C 1 min, 65°C 90 s,
72°C 2 min, 25 MG 72°C A 10 min, #4> PCR
FEMF A 0. 5% W2 BE I 1. 2% S5t I BEE B HL UK )
TESAML (320 nm) R WEERR LS5 . FIJH TA 38
R &fF PCR 7 ) 4% 3% #& T 204K pCR2. 1 )5,
QT RIAAT I INVaF, B ARSAE S AR & 15 ]
P . BEMLIEMR 15 D TEVE, FIH PCR J5 i 5E 4h A
FWHKEE, Jrisin Tt PCR R BRR 20 pl, R0 4%
#mE E, 5% R E & E5I ¥ T7 Promoter Primer K
MI13 reverse, HiARHKIFFH, 45 PCR =K,
BB TR

AR IREN, S RME R BRI, 4l
R LB, glifk ki ; dideoxynucleotide termi-
nator Jj i #EAT B K P 81 43 A, HAKJr R . PCR
FE £ 20 wl, Horp Aol Bk 0.4 wg, 5143 pmol,
BigDye " Premixture 8 wly JRE & 96°CZE ¥ 5 min,
HEAMEFR, 96°C 10s, 50°C 5 s, 60°C 4 min, 25 M
o Frfsr=dy A ¥ 5, FIFM P AL ABI PRISM™
310Genetic Analyzer #4790 F7, M /7 45 32 F] FH Gene
Bank database #EA7 73 #r o W7 4 1 51 9 o 844 F 51
Yy R oy & AL 4

RILH K pcDNA3. 1 (-) -HFUT-H W& f
AR A W SR S 2R 38 # MK peDNA3. 1 (-)
#£17 BamH I/EcoR T XUEGYT, 7217 1. 2% [ 35 HE H
BERCHLUKT , RS (320 nm) RG4S 7 1L 2%
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i, DR S A R 0 7 0, SR DNA [l
(SUPREC™-01, TaKaRa, HZS) MI5 505 I 4
A4 EC, gk B /) DNA Jz 2 {k DNA, % i T4
DNA #HERGAE ), F e T KM IM 109, BEHLHE
TE 10 ANTEVE , R PCR J5 il 2 46 A R Wi B2 Ky
o], X A 4 AR B B AT I AR NS, A
JH gk 2 BUR 57 & NucleoBond Plasmid Kits $2 BT R .

EEERRIGIE R M BURLFE g 1Tl n) & 8 &
ik #K K peDNA3. 1 (-) -HFUT-H % J% 21 i RMG-I,
HART 2 O R G Ui I B E 17 Gy 3 MR B
400 ~ 1400 mg/L, #EFE¥k Ry 800 ~ 1000 mg/L, [A]
I 57 s Yt 2 JBUORE peDNA3. 1 [ 40 il & RMG-1-C 1
yopaNie

ol, 2-FT iFHMAE Fgai. FARESA
10% /N4 1L 7% Y DMEM B5 3R h 15 5%, e B0k Kb
A PBS ZEmil e 2 U5, A 0. 25 mol/L
WV W T 20 B, B S R A B, 700 g B0 15
min, B EEMEH ol , 2-FT {EM:, RN IERPATE.
JIEY) Gg, Cer 38 nmol, 10.37 pmol/L GDP [1-“C] -%&
#EpE (270.2 mCi/mmole, NEN), 20 mmol/L MnCl, .
1% Triton X-100, 50 mmol/L 7 Y B i £h-h ik 2% v Wik
(pH5.8) KR (0.4 mg ), SHAFN 100 ul, iR
BWRAESTC TR Lh 5, JH300 pl G4/ HEE (K
Pk 2:1) 2Rk, 8%, 500 g B2 min, R E
JZKEH, T 2R T TLC (CD TLC plate, Mer-
ck A, TEE) s3br, JEIFEWCH i/ B CaCl,
(55:45:105 V/V), SESeHE4T 3 W, 45 RGP
F1508T o SRHIEZAR A3 BT AR AR TR R 35S0 7 sz i
PR TR, BARDr R WS S0k [10]

FERMREE S s A K, 5
A (A5 %1074 ) AT, RREER. K5
K HUIES 552 4t (DEAE-Sephadex, BR1E) JZ#r,
P oA A M R R PE P 4, BAK T WS %
Scik (117,

TLC % TLC e @ik R TLC Jr il e #%
QLni e A0 MO w A . B 2 &2 iR BT GleCer . LacCer
Gb,Cer, Gb,Cer )55+, TLC %y Yo (0 1 I 5 55 e
BiJE 40 Le, Cer, nLe,Cer, H-1, H-2, Le* . Lew-
is y, Le*. Le" . IV? NeuAc-Le, Cer, 3 NeuAc-nLc,
Cer. NeuAc-Le*, NeuAc-Le® 45 B 45 31 5 1y ik, g
ERZHEICHR (11, 12],

GitZAbIE R SPSSIL. 0 Goit#hcf, #a i %k
WPl x s Fox, HAMILBRH  f%, LI P<0.05
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ol, 2-FT EF & RiX 4 R RMG-I-H #9231
H FEDS 4 2 % DX B 91 112 bp, SR H] TA 3¢ B ik
& TOkE H LA 64T Iy, IR o P R PN 5 il
Ta—3, HRmEA, FIH BamH I/EcoR T AU
G, K HAREH T RIBEMA peDNA3. T (-), gt
W H JE A Y 3% 18 81K peDNA3. 1 () -HFUT-H., %
FHBERR S, K HMIE VY A= AU H O PR 56 A B 5398 20
L Z& RMG-T, FI 258 G, q 0 1 Hh 37 % 5K W 25 74 5
B, e 4 RSB0 RMG-I-H 1, 2, 3 &
4, @it RT-PCR V& SA0ME ol , 2-FT 354000 5 35 9E 52
H BN ERIL

BEEBBRER ol, 2-FT FHEMENL Ll Gg,Cer
AR 4 4 50 0 AE 41 RMG-1-H . RMG-1-C il RMG-I
B al, 2-FT 34, 455 BoR Y5 41 RMG-I-H [
MR (73.9 £10.3) pmol + mg protein™' - h™',
RMG-1 Zfififg [ (2.9 £0.2) pmol + mg protein™" + h™']
K RMG-1-C 4t [ (2.8 £0.6) pmol - mg protein ™'
h™'] 520 ~30 £, HEY R R al, 2-FT {354
S 3 (P <0.0001),

RMG-I #1 RMG-I-H fRE R A 5 TN TLC
R 25 3R o, BR L. O L 40 L RMG-T A
RMG-I-H Y 3= %2 5 J5t i 43 JIB [ P52 R0 g 1) 25 o 0 A1
A5 BR LacCer $ M4, 3K (globo-) FRAMENRIY &
E7E RMG-1 40 g 1 RMG-1-H 4 g 2 [7] 22 Sl O i 3
(1),

RMG-I, RMG-I-H ZHfa I # % I & FEH T K

K HI TLC f 9 G 40 32 0 5 e L i /s 0 opr 1 A
I AVFL (lacto-) ZR AL B HAHSCHERR 9 221k, 25
RN, 76 RMG-T40frh, &4 LR i po v g 32
Bl Loy Cor AT LeX, SRR , & 1140145
i H-1 il Lewis y, Lewis y [ B 7555 Y J5 6 A A v A
J5L RMG-T 408 fin 7 K29 20 5, 155 0. 20 mg/g T4
UM (P 1) o AR H-1 B Qe i 10 4%, (HH
FedeJa i & U0 Lewis y B9 1740 VEN Lewis y [A) 43
SRR Le® 78 RMG-1 40 i b ] Bl A0 1 i 0 7 e
DA e B b, LR A e i & LT
MAHY . Le"Hl Lewis y WIRTANERE Le® FI Le™ Wk i 344
JIr T K. RMG-T 40 b GER I E nle, Cer i/ A7 1T,
ITERE Yo Ja B 20 M Hh A0 TC 00 1 5 AH B RMG-T 4 ffd

SRR IE H2, TAERE S B A 4T BRI H
2 AETE. [A) Lehéﬁ, e NeuAc-nLc, Cer FlI NeuAc-
Le™ 75 26 e 13 2 40 1t v 1) e 38 AR G T HEAE . RMG-1 40
Marh e BEE A T R (K2),

R RGeS A0 MR G S A A1
Table 1 Changes of lipids in RMG-I cells and the transfectants
(mg/g dry cells, x +s)

g Lipids RMG-1 RMG-I-H

JH[E EE Cholesterol 23.0 = 1.06 27.5 + 3.02
Wi § Phospholipid 1.50 + 0.20 1.85 + 0.35
o Neutral glycolipid

GlcCer 0.24 £ 0.05 0.21 = 0.05

LacCer 0.18 + 0.03 0.32 + 0.02*

Gb, Cer 1.42 + 0.02 2.02 +0.02

Gb, Cer 1.12 £ 0.01 1.55 + 0.02

GleCer: RMEHEAH AR L CHE; LacCer: WZBEMMAR ; GbyCer: =01
TR FE R 20 5 Gby Cer: PUCLHEREIEHEZAE; 15 RMG-1 411LER, = P<
0.01
GlcCer: ceramide monohexoid; LacCer: ceramide dihexoside; Gb; Cer: ce-
ramide trihexoside; Gb,Cer: ceramide tetrahexoside; # P <0.01 compared
with RMG-I group
F®2 EEYRTIE AN Lewis I BIHT R AR 1L
Table 2 Changes of Lewis blood-group antigen in RMG-I
and the transfectants  (mg/g of dry cells)

R i

RMG-1 RMG-I-H
Lactoseries carbohydrate chain
FLBE RS | BIKESE Lactoseries type 1 chain
Le, Cer 0.05 tr
v3 NeuAc-Le, Cer tr %
Le® 0.02 tr
Le 0.02 tr
H-1 tr 0.05
NeuAc-Le* tr *
FLBE 2R ) 11 5Hi5E Lactoseries type 2 chain
nLc, Cer tr *
V3 NeuAc-nLe, Cer 0. 06 tr
LeX 0.30 0.27
Le! 0.01 0.20
H-2 s tr
NeuAc-Le* 0. 05 tr

LeyCer: FLTHEMIZEMERE ;s 1V NeuAc-Le, Cer: W VR AR AL FL T B4 22 Bk
fie; H-1. 1 % H40J5; NeuAc-Le®: MEVEARIL Le®; nLe,Cer: FFL T B
MIZEBENE s 1V° NeuAc-nLe, Cers VRV R AL ST T MM 28 BEMEs H2, 2
B H B NeuAc-LeX . eV 2 1L LeX; tr; JEEE ( <0.005 mg/g T4
HML) 5 = o RAGIN N

Le, Cer; lactotetraosylceramide; 1V? NeuAc-Le, Cer ; sialiy-lactotetraosylce-
ramide; Le®: Lewis a; Le: Lewis b; H-1: type 1 of H antigen; NeuAc-
Le": sialiy-Le"; nLc, Cer: neolactotetraosylceramide; 3 NeuAc-nLc, Cer:
sialiy-neolactotetraosylceramide; Le® ; Lewis x; LeY: Lewis y; H-2: type 2
of H antigen; NeuAc-LeX ; sialiy-Le™ ; tr: trace amount ( <0.005 mg/g of
dry cells) ; = : not detected
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Bl 1 )22 0 o e €016 0 (R % L i J5 40D Lewis y
CR L
Fig 1 Thin-layer chromatography immunostaining of Lewis y
from RMG-I cells and the transfectants
1. Lewis y b s 2. RMG-T140; 3. RMG-I-H 4§
i
1. Lewis y standard; 2. RMG-I cell; 3. RMG-I-H cell

woo#

b R M BP EE E RN Lewis y N [A) R EE 1
BRIK, Lewis y KA G R IEALTY . 41 %
e 11 2 3k i 2 A2 G WU M R B i TR
al, 2-FT J& Lewis y &8 A9 8. Sepp 257 #F 58
W, ¥ al, 2- FT E AN EZAMEG, Lew-
isy ®RikEWE LI, Ir AR B AR al, 2-
FT SR AN S 20 M 2 RMG-1, #57 al, 2-FT 3
PRl 25 2535 40 M 2 RMG-T-H, WL 856 YL 117 J5 40 i &
BERE, e T . T ENHL R KAH B R & W A2 1k,
S8 SRSV by 40 B 3 2 43 1) i i B AR ] e o 7
LR Qe i e A A8 Ak, T PERERR A B B AR A
(FLJR: 7 A T % T 0% M 1) 2 v 5 | A S G 40 i A
AURMERG B B & A5 SRS AL T HO A G i b
FeIE A — R, B0, 76 RMG-T 46 il v 2L
WERS T RUMEBE R Wi = Z IR A Le, Cer, Le Al
Le", 1Ml 655 Yy s T 40 M AR HA-1 (S 4 X A3, Le,
Cer 284 B FLAL JL-F- 28 4 ¥ il H-1 MERR i 7 %
e B 2 (9 40 L F AR B Le, Cer, XU Le® Al
Le” [0l /0 1 i 2 A HLR A Le, Cer 2854 3 ML AL 5%
ARRLT H-1, 1 RMG-I 20 i v iy ZLBE & T 280 6
WM, 0 Le™. Lewis y. IV NeuAc-nLc, Cer I
NeuAc-Le* ¥ #3437 0. 01 mg/g T 4401 ; 2 )2
e IS AL RMG-1-H A 2L % R 40 11 B8 B 58 1 i) b
& 1A Le* fl Lewis y, RMG-I-H t Le* iy 42. 6% # 4k,
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WK Lewis y, G T 5 RMG-1 40 i 4 3. 2% , X —
BB AL SR 4R 0T BE S 51 IV NeuAc-nLe, Cer il
NeuAc-Le* AR 1Y IR A .

LL Gg, Cer Ry iAo 58 408 7 B8 Wl (90 05 1%, 7E
B T 20 i RMG-1-H v i 4 2y J5t RMG-1 4 Jifd 71 %of
HRZH RMG-I-C 4fiffd b i) 20 ~ 30 %5, 55 %% G nl ) 40 Jfd
o R LM AR VR B T A AT . R EE R
YT A0 Lewis y A1 H-1 ¥ B 380 w8 2 ol 1 i
ERSMRS ERY I P B, SR, AER Lewis y [A] 43 5
PRI Le® 72 RMG-1 20 g b ol BAG I i, 5076 5% e il
DML P T S R B G TR R T Le”
I Lewis y ¥ B 2 0] A5 A 1) 52 1 7] G J2: 32 LA (405 g
Le* Fl LeX¥e ERI S, 5 Le"—#E, 1V’ NeuAc-nle,
Cer Al NeuAc-Le™ 7£ % Y& pig i 20 g v i ¢ B 4 Xt
FE R RMG-1 20 b e B2 A7 R . PRI, e B
LR RS TS VE 00 42 i mT DL IR FLBE &R 500 s
efbid fe, SBOLEM YRR, B H Al 5
B, 0 globo-RHIMENRZE . th TFLAE R | BUMEHEE R
G5 1 BURE S R IR Y Le' Fl Le Ui 3 1Y 22 508
TP MG Z TR A A A Bl 22 5%, 10 & B9 6 T
REAIR T 5 5 o Le™ T 5% e iU ) 40 g v sl /b 31 9 3 o 2
TR Le, Cer (1 75 S BEILAL I 7 5 Le™ 1 55 3 bk
B A0 H B B Y A RS NS R, 4 R A
nLc, Cer 3 /b, #— 453 T IV’ NeuAc-nLe, Cer )75
o 82 BREIR S g rh— 2D 5 U RE B B
e AR Lo 1 281

25 b, AT ol , 2-FT JE R 5 A B0 0
YA R RMG-T, #37 ol, 2-FT J Lewis y &5 ik 40
# RMG-I-H, R4 nt o $ 4t 7 4 il

& % x #
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