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WE O MERE X STGC3 6 K 98 (AL E7E T, K5 3 41 1) pcDNA3.1(+)-STGC3 FLAZ R IA AR T N B 41 i &=
CNE2, % G418 fifi %, RT-PCR K % A i BN 78 4 Il STGC3 () K ik, 3R E = K 1& STGC3 H: [H ) pcDNA3.1(+)
/STGC3/CNE241 il & K A0 i, Kl % (B-estradiol) X A #h 5% 77 pcDNA3.1(+)/STGC3/CNE2 41 il AE K 1 4 1) 5%
Wi, K pcDNA3.1(+)/STGC3/CNE2 ZUHHFh T /N BT 15 305 5 8ok 5 M 4R BRSO 1% 2231 18 T RT-PCR. %
PEN U2 KR CRENIE 75, 435l mRNA KR A UK T, 28T STGC3 3 A E it BB Af 8 41 24 rh (1) 3R IR . B AR g 41
SURILD) AL A, LSRN M TR A 2 A P 40 B (S0 e A% R R 2 200 A B TR I o A IER s SRR D M R R R,
pcDNA3.1(+)/STGC3/CNE2 4l il 4 B-estradiol AbFR 5, HiAE K3 B8 W B IRZE (P < 0.05); #REAAWITFSE, Hhh pcDNA3.1(+)
/STGC3/CNE2 4 Jitd S 56 21 (5% LR (R BURT S 3 /N TR A, 22 g B P (P < 0.05); SESG 2 rh, R4 SR AL S AR
PRI /N T HEVEZL, 22 5 B3 PR (P < 0.05),  BfEVEBR SRLZH B A0 AR K dme 18, okl JR 2 e 2 g o P R B ]9
B2 5 0 W (P > 0.05); 3R pcDNA3.1(+)/STGC3/CNE2 41 i (o P48 L 41 R MR, BHWE T GO/G1 S48 i kT
HAE (P < 0.05). FRAEN MR Bor, MEREE ] AR A 15 STGC3 JERIXT CNE2 4i il 28 (1 AR KA HIE .
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A% M NPC 4 % LOH 47 £ 3p21 X 18 /) ESTs
BT, FTE B — AN S W i AT 0GB 2 A (GenBank
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MK WIS STGC3 BE CNE2 40 5 4 K15 A . 539 .

BBl R, IFHAERFREME, Ll RPMI 1640
T 10% /N MLE) B SR AE, E 37°C, 5% CO,, 1
I 2 1) — AR AR S R A 15 5. peDNA3.1(+) 8kl
H Invitrogen 22 ). Balb/c R UG F H [E R B ik
LI Ly, 3~4 JEEE, R 13~16g, 3
i A R AIE S SCX (U) 2003-0003.
1.1.2 FZ57). RPMI 1640. lipofectamine 2000 ig
JAK . G418 Fll TRIzol X% H Invitrogen A ]
TADNAEH AT AMV 30 7 55375 &8 1 Promega
oy w) s M ¥ (B-estradiol) & H Sigma 2 # ;
TagDNA %45 fgF1 ANTP 8 [ Fifg B4 TR A vl
BamH 1 WUIME . Xho 1 N V) . NDNA/Hind III
marker FIEENE A 4652 A TREA | 77 0 RPTA
STGC3 % b [ Pt s iy s e 1 48 A= 40 20 ) il 45
ME % 2% 52 1A (estrogen receptor, ER) H. o [ i 44K Fll
S-P s AR SR AR I AR R 3 | 7 .
1.1.3 519, FrH 5197513 2 Primer5.0 AT 1%
i HKIEFEAEYAF . STGC3 514):  FiiFs]
Y, 5' CGGGATCCATGGTTCTTGTTTCTTAT 3',
W54, 5 GCCCCAAGCTTTTAGAGTAATA-
AAAGATTTC 3', A 3 Bl 460 bps N X
B-actin 514: 514, 5 GGACCTGACTGAC-
TACCTC 3', FiiF51#¥), 5 CATACTCCTGCTT-
GCTGAT 3', Hy 3 v Bh 553 bp.
1.2 A&
121 #4100k R . vl 57 A 37 g Y
BamH 1 F1 Xho 1 WUIBEAL s 514, BAf STGC3
%5 [N pBluescript Jii fi DNA b Bi#% , PCR 4"
STGC3 HE N4 i [X 741, PCR 724 [ pcDNA3.1(+)
JEORLIIZE BamH T F1 Xho 1 XU, W01 7=y )i 7]
Wezlitk, TADNA 0 14°CiERE 16 h, ALK
Z A KA R IM109. 541 TR 3 AR 2 BamH 1
Xho 1 XUt 1) Bl 465 5 .
1.2.2 4 Mode g K fae b . BE. S|
Lipofectamine 2000 5 B 53T 4. 40 f i 2
15 80% N, K H 4 L A% 3R 1A UKL pcDNA3.1 (+)
-STGC3 #% 4L 3| CNE2 4 i, G418 Jiiik ik e
BE(FRIE IR 350 mg/L, 4EFFAKNE 200 mg/L), ik
Pt B Y KR FR, RT-PCR A ER 1 EE A
W STGC3 W Kik, ik et ia e . s Rk
STGC3 4 [A ¥y 40 M v B, 4 57 48 58 my AL R ik
STGC3 N A4l il &=, v 4 pcDNA3.1(+)
/STGC3/CNE2. [F]ff, %374 4t pcDNA3.1(+) 44
(40 L 22 pcDNA3.1(+)/CNE2, 11 Ay S i e f 1.

123 41 g A= Ko & W . MTT ¥ 0 ik
B-estradiol X} pcDNA3.1(+)/STGC3/CNE2 4 i I¥] #x;
FEFMHIR B 1 wmol/L. ¥ pcDNA3.1(+)/STGC3/
CNE2 Al CNE2 4l e JC i35 K5 77 24 h, Al 40 fa [A] 20
fh. 3% 1x10* A / LR T 24 LR, 6 h I EE S
TN ZREE A 1 wmol/L 1 B-estradiol, [ 24 h
L3 FLANMR, FHFRAEVHEOEAT A BT 2, HY
R LRGN 7 K, DAAH SRR PAAARR, I [) kA A
b, 2l AR 2k,

1.2.4 g Ak E 7 15K I CNE2 40 i ER 3%
K, B AR 2 T VAR I AR R R A R 4 R
STGC3 3RIA. #AE L RS M S-P i 7 & vt W 1t
17, 45, LLC A B A 1 S BH PR R, LA
PBS 22 M A — PR 5

1.2.5 B RN S50 S R Ho A KO I CNE2,
pcDNA3.1 (+ )/CNE2. pcDNA3.1 (+ )/STGC3/CNE2
=AM, B 1x107 AN /ml FA0 R, 40
Tl 2 P RO M 2 BR BT IR TS S R, 0.2 ml/ B
(T 2 x 100 M), a4 2, Led, 4
%A CNE2 . CNE2 M. pcDNA3.1(+)/CNE2 /.
pcDNA3.1(+) / CNE2 #f. pcDNA3.1(+) / STGC3 /
CNE2 /i % pcDNA3.1(+)/STGC3/CNE2 M 4H . 42 Ff
JE R E ISR Sl s R R A R R AR
VI S IV £ b2 i AN R = A R o S TR Gl
HF LR IR AR, B 4 G, #REE SRR,
WbTY, BUREFREE, THEAMR A, — A MR 4 41
Wk R e, BMTIRERA D) R A, AW
BARATL 2. MR AR = 48 2 x K48 x 0.52, )
TR (%) = (7 MR T Yo AR ) / S AR
I8 T X 100%.

1.2.6 RT-PCR % 5. #% TRIzol il Ut IR E, 4
S B A AL A1 M RN B RS AR 412U RNA, Wi %
KRN Z I AMV W8 SOR A3, 7E 20 wl 44
ZHN 2 wg & RNA 1T cDNA 4. BL STGC3
SN B RS 4T PCR 788, [N 4t 4G
95°CA 1k 5 min, 94°C7AZ1E 1 min, 54°CiBK 50 s,
72°C LA 1 min, 3t 30 NMEF, B 72°C AT
5 min. LA B-actin /E X, PCR 7*#)4 1%5i)i
PSRN LUK 5 SANE TS, IR,

1.2.7 B 5T ERZE A . o S i 45 20 40 e R AR
AR SN E AR, BCAEAME R, B4l
JOFE 50 wg B AR, £ 8% SDS-PAGE i #E1, i
H 5% MR- w1 1 h, InARBTA STGC3 —Hit
(1:500), 4CH#ilf, TBS-T Wil 3x5 min, HRP
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Frid EPi%R Pl £ 2 000) =W H 1 h, TBS-T UL
Jii 3x5 min, ECL AJ6GHIIEYE 1 min, 252,

1.2.8  Ji U4l AL (FCM) 73 AT F% AEL IR 4 21 41 i )
W3 AT 43 TS 20 R R R 2 23 5 R PR A
B 70%WRS [, 40 i BE 1x10° 4> /ml,
4°CORAFRF . SR PG, 3 X A 4S04
TR Hp A1 2540 o 0T 1 4 L ).

1.2.9 GEil 24081, N H 8ot 2% 4% #F SPSS11.5 for
Windows ' one-way ANOVA #E17 LL# 43#7, DA
P < 0.05 hZE=mAgE X

2 & B

21 EHEFBHEWETLE
HEHBAAL BanH 1 F1 Xho 1 XY J5 7] 1532
25 460 bp 1 H 195 B(K 1).
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Fig. 1 Identification of recombinant by restrict

endonucleases digestion
M1: \DNA/Hind Il marker; M2: DL2000 marker; /: pcDNA3.1(+)-
STGC3 cut with BamH [ /Xho | ; 2: pcDNA3.1(+) cut with BamH 1 /
Xho I .
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sobE, K3 AMEEGE peDNA3.1(+)$i: CNE2 41 i vt
Be, ¥ KE:9%)5, RT-PCR K85 (RENE 55, K
W STGC3 FEK [k, LL B-actin 4 XTI, 4553
BoR, F 4 AN STGC3 F£ik, H AT &
MRS BRI IVE(E 2, K] 3). %) 4 SR
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Fig. 2 Re-expression of STGC3 gene in CNE2 cells detected
by RT-PCR

M: DL2000 marker; /, 2, 3, 4, 5: pcDNA3.1(+)/STGC3/CNE2 clones; 6:

pcDNA3.1(+)/CNE2 clones.
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Fig. 3 Re-expression of STGC3 gene in CNE2 cells detected
by Western blotting

1, 2, 3, 4, 5: pcDNA3.1(+)/STGC3/CNE2 clones; 6: pcDNA3.1(+)
/CNE2 clones.
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Fig. 4 ER expression in CNE2 cells by immunohistochemistry
(a) Negative control. (b) Positive expression (SP, 400x).
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STGC3JE K CNE2 4 Jifg A= K 55 #5 R 5 STGC3 ik
CNE2 4l g 2B K I8 B BRI (P < 0.05);  B-estradiol
A ff pcDNA3.1(+)/STGC3/CNE2 41 Jfi 1 4= K 13 Ji
W] B IRZE(P < 0.05, K 5), 1iXf K STGC3 %A
CNE2 40 Jif iy A5 K 2 TG B Sl s . 1 B STGC3 ik
Al 4 CNE2 40 o 2 K, B-estradiol AE % 1 5%
STGC3 LX) CNE2 2 Jfu 1) A= KA 41 1.
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Fig. 5 Suppression effect of B-estradiol on pcDNA3.1 (+)
/ISTGC3/CNE2 cells

O—O: peDNA3.1 (+)/STGC3/CNE2; @—@ : pcDNA3.1 (+)/STGC3/

CNE2 treated with B-estradiol; A—A: CNE2; ¥—V: CNE2 treated

with -estradiol.

25 RRBUBMRR

6 ZHARFL T, CNE2 M. CNE2 M2 H s
R EME 3 R), MHEKIE, pcDNA3.1(+)
/STGC3/CNE2 MELK: H g S e (B s 5 %), H
I A K218, 4 85 4 LT RRITR AR SEAR R, 20 B8
P, MEBRRE RN, REHEEE 6, El7).
Givk2E M £ W], pcDNA3.1(+)/STGC3/CNE2 /.
IEZH 43 ) 5 oAy 4 o) 2L TR RS AR AR RN R S
P& X (P<0.05); pcDNA3.1 (+)/STGC3/
CNE2 Hf. MEZH 5] i e A RRRN B 6 222 e A 0 5 1k
B (P<0.05), 98 25551 43.4%F1 70.0%, HE
PER R R AR K i1 oA 4 ARk BN EPE B

MM ARMER ZRHLEEEEX
(P>0.05, &1.

Fig. 6 Comparison of the nude mice and its transplanted
tumors of six groups

1~4 of line | : CNE2/male; 5~8 of line | : CNE2/female; I ~4 of

line Il : pcDNA3.1 (+)/CNE2/male; 5~8 of line Il : pcDNA3.1(+)/

CNE2/female; 1~4 of line Ill: pcDNA3.1(+)/STGC3/CNE2/male; 5~

8 of line Ill: pcDNA3.1(+)/STGC3/CNE2/female.
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Fig. 7 Comparison of the growth rate of transplanted
tumors in nude mice

®—®: CNE2/male; O—O: CNE2/female; ¥—V : pcDNA3.1 (+)

/CNE2/male; A—A: pcDNA3.1(+)/CNE2/female; ll—M: pcDNA3.1(+)

/STGC3/CNE2/male; [J—[J: pcDNA3.1(+)/STGC3/CNE2/female.

Table 1 Comparison of mass and volumes of the transplanted tumors in nude mice

Groups
CNE2/male
CNE2/female
pcDNA3.1(+)/CNE2/male
pcDNA3.1(+)/CNE2/female
pcDNA3.1(+)/STGC3/CNE2/male
pcDNA3.1(+)/STGC3/CNE2/female

v(tumor)/cm? m(tumor)/g
4.648 + 0.840 3.18 = 0.89
5216 = 1.110 3.10 = 0.40
4.610 = 1.234 3.65 + 0.96
4.662 + 1.664 3.32+£0.54
3.024 = 0.374 2.06 = 0.41
1.462 + 0.490 0.99 + 0.52

n=4,x *s.
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B AN fges,  JERT WA IR BE (s BLPEAZ 22 2480 (&1 8).
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Fig. 8 H&E staining of the tumor tissue formed in the nude mice
(a) CNE2/male. (b) CNE2/female. (c¢) pcDNA3.1(+)/CNE2/male. (d) pcDNA3.1(+)/CNE2/female. (e) pcDNA3.1(+)
/STGC3/CNE2/male. (f) pcDNA3.1(+)/STGC3/CNE2/female. The original magnification was 400x.

27 RRBEEELAH STGC3 EE mRNA B4 12 3 4 5 6 M oy
K H RT-PCR £l % 21 % t8 98 41 21 STGC3

L) mRNA [ REH 0. 45 5K, pcDNA3.1(+) o > %

/STGC3/CNE2 . HEZH 35 1] WK /Ky 460 bp HIHF - I

St STGC3 SRy =4 445, Holth 4 4URY 11 -

460 bp [{IEE5EP=10 (] 9). hadhadad |l "’

2.8 mﬁzﬁr {A4rh STGC3 EFMRIE

G H R 2 R E)ﬁ@ﬂﬁﬁi“*ﬁ%?ﬂﬁ*ﬁ
B ALY STGC3 & R I8 1 IR BN, formed in nude mice
pcDNA3.1(+)/STGC3/CNE2 /i I&EQE STGC3 #5F1  m: DL2000 marker; 7: CNE2/female; 2: CNE2/male; 3: pcDNA3.1(+)/
ﬁﬁ]ga :]~/_;ku /\/ﬂﬂ 4 Qﬂﬁ]ﬁi"]fl |'$H ﬁ(@ 10, lgl 11) CNE2/female; 4: pcDNA3.1(+)/CNE2/male; 5: pcDNA3.1(+)/STGC3/

CNE2/female; 6: pcDNA3.1(+)/STGC3/CNE2/male.
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Fig. 9 STGC3 mRNA expression in the tumor tissue
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Fig. 10 STGC3 expression of transplanted tumor tissues in nude mice (Immunohistochemistry)
(a) CNE2/female. (b) CNE2/male. (c) pcDNA3.1(+)/CNE2/female. (d) pcDNA3.1(+)/CNE2/male. (¢) pcDNA3.1 (+)
/STGC3/CNE2/female. (f) pcDNA3.1(+)/STGC3/CNE2/male. Magnification, 400x.
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Fig. 11 Comparison of the

STGC3

5 6 29 YHpEREEES R
—— FCM 6 3] £- 25 ¥ At 908 28 25 vb 40 it R 409 1) 93 A

L. 45 B 7R, pcDNA3.1(+)/STGC3/CNE2

B-actin MEAH 5 HARHA L, GO/G 340 g 48] W 8 T i s

S WALl R, 2257 B TE R (P < 0.05,

expression of g 15 % 2), JuILLL peDNA3.1(+)/STGC3/CNE2

transplanted tumor tissues in nude mice (Western blotting) WEZ1 AR T GO/GL 140 M B e %, 4R M o
= AR N ’ ZIN R

I: CNE2/female; 2: CNE2/male; 3: pcDNA3.1(+)/CNE2/female; 4:
pcDNA3.1(+)/CNE2/male; 5: pcDNA3.1 (+)/STGC3/CNE2/female; 6:

AE G 5 STGC3 e N AWl 40 f kA S 37, i 31 )
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Fig. 12

Cell cycle analysis by flow cytometry

(a) CNE2/female. (b) CNE2/male. (c) pcDNA3.1(+)/CNE2/female. (d) pcDNA3.1(+)/CNE2/male. (e¢) pcDNA3.1 (+)/STGC3/CNE2/female. (f)

pcDNA3.1 (+)/STGC3/CNE2/male.

Table 2 Cell cycle distribution in tumor tissues

%
Groups GO0/G1 S G2/M

CNE2/femal 28.7+0.9 715+ 13 1.0+ 0.7
CNE2/male 31.7+ 1.0 56.8+ 1.5 0.6+ 0.4
pcDNA3.1(+)/CNE2/female 303+ 1.3 69.1+0.8 0.9+0.6
pcDNA3.1(+)/CNE2/male 31,6+ 0.5 65.6+ 1.4 1.2+07
pcDNA3.1(+)/STGC3/CNE2/female 50.7 + 0.7 487+ 1.2 0.8+0.5
pcDNA3.1(+)/STGC3/CNE2/male 417+ 0.6 554+ 1.0 1.4+0.9

n=4,x+s.

39 #

FERRA ) STGC3 H I, A TS K. A
=T M, STGC3 & 1 AN A,

STGC3 LR WA B T 3R, f7 Fuetaik 1 ADEAME COKO)BEMRIA A, 1 AN (Y
3p21, FEHUARAE S 438 bp, Hifid—ANr 146 A I BERRACAL s, 3 AN A G E AL AT R 1T A 2RI
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HH G 45J1g(Laminin G domain).

MEBER S ILZ AR SR C R, S R 25T
3S 7 —. PR E I, MEBMEEZ AR ER)AMUAT
TETIERCR A T R, FLE . T e, opE
i S S g 2SR e DA Ak AR
R B IR, AT A Sk S
Ji9Ra 25 4 2R P Al A E ERUS™S), 3 H 5 & Rl S e i
Je PRI R AR R AR G

BATHT AR ORI, LEFP LS G STGC3 A
ff) CNE2 40 ud 4 HArh, 2 HMEERR B A
JARh P N T 2 FUMEMERR L, RO S S T e
5 STGC3 JEFMHREH, JF HAME B Bow,
STGC3 &1 LG 45itgla, 1 E i LG 45t
BT PR A5 A, STGC3 S 15 4 — i 25 4
HEA, HHE AR STGC3 He D4 it 3098 1 1 2
ARSI G A0 AL 24RO CNE2 41 e ER RIA R
FHE, P, FATTE STGC3 &K% % N CNE2 4
M, M2 FOH Ik 2K IE, M E B-estradiol X
STGC3 &K CNE2 41 ffa 2L K fsgm, &5 KR,
1 wmol/L B-estradiol AJ A A= T B W] B2z, 7
Mrol GEJR A . (Euban i v, A4 i it N Go
W, AL, O R RS AL R R
e FIEINAL S A AU, R i T, 5
MR AR K 218, BRURARUN, BIERREP <
0.05), JuIL DL BE DRI 20 v 1) R 20 a5 H . BB R
FRERE V) o, LD 2 AR B RS R R 4 2R 4
Wtz o 2448 5 /b, AN ORE R MR SR AE ) 2 WL, {ELAT
AR SR 0 s, 25 RR W, RAESE i
CNE2 41 Jid (/) 5% PE R 2, 0 W g 2t — AN 2 2R [N
Wi, 16 NPC KA R ] Ref7AE AR 2 1
FCM 5 25 B 7R, e HE DR 20 BB RS A R A 2
GO/G1 HA4 &, S Widn i bb i MR, LU
DT 2 M P R R B 2, REZR 4 R G1—>GOo I
P, DT R 30 ) Jieh 92 40 i 385 5 (40 7 . Jensen 55
PSRRI DL U, O MERER
TSI OSSR N A R,
PEMES R 2R R AL A, TR - MR 2k
HEY, MR, SR TR A% ek
A%, T RS R R BAT S FE SRR D) R & A A
L DNA 45, Wm 5N 10k 5 ik 5%, M
RAEISLEW 000

ARWFFARN AP 45 R, R R n] 3 o
STGC3 &KX CNE2 41 il & i A= KA HlfE -, 2
ILHVI o UL A F oG 2, A RiE—0
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Effect of Estrogen on CNE2 Cell Line Transfected With STGC3 Gene"

HU Bo, QIU Qing-Chao, HE Xiu-Sheng™, LUO Qiao, TANG Guo-Hua, LONG Zhi-Feng, LIAO Yin-Hua
(Cancer Research Institute of Nanhua University, Hengyang 421001, China)

Abstract To investigate the effect of estrogen to STGC3 gene on CNE2 cell line in witro and in vivo. The
recombinant pcDNA3.1 (+ )/STGC3 plasmid was constructed and transfected into CNE2 cell line with
lipofectamine 2000. CNE2 cell clones with stable STGC3 expression were obtained through G418 selection and
identified by RT-PCR and Western blotting methods. The effect of B-estradiol on growth rate of pcDNA3.1(+)/
STGC3/CNE2 cell line was examined by cytometry. The pcDNA3.1 (+)/STGC3/CNE2 cell line was inoculated
subcutaneously in nude mice. Tumorigenicity diversity was analyzed in female and male nude mice. STGC3
expression was detected in tumor xenografts in nude mice by RT-PCR, immunohistochemistry and Western
blotting methods. Cell morphologic changes were observed by microscope. Flow cytometry was used to analyze
cell cycles. The results indicated that pcDNA3.1(+)/STGC3/CNE2 cell growth rate decreased after treated with
B-estradiol in witro. There were significant differences in tumor size and mass between pcDNA3.1 (+ )/
STGC3/CNE2 and control cases (P < 0.05). Furthermore, tumor size and mass had significant differences between
male and female nude mice in the STGC3 transfection cases and tumor growth rate of pcDNA3.1 (+ )/
STGC3/CNE2 in the female nude mice was the lowest in all cases (P < 0.05). No significant difference was found
between male and female nude mice in other control cases (P > 0.05). There were more cells blocked in GO/G1
phase in tumor xenografts of pcDNA3.1(+)/STGC3/CNE2 cell line of the female nude mice case than that in other
cases. Data above indicated that estrogen might enhance the effect of STGC3 to inhibit CNE2 cell proliferation in

vitro and in vivo.

Key words STGC3 gene, estrogen, nasopharyngeal carcinoma, CNE2 cell line, nude mice
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