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Abstract

AIM: To investigate the inhibitory effect of mucin gene
(MUC?2) antisense oligodeoxynucleotides (ASODNS) on
proliferation of gastric cancer cells SGC7901.

METHODS: Phosphorothioate MUC2 ASODNS were syn-
thesized and then transfected into gastric carcinoma
SGC7901 cells mediated by lipofectin. The inhibitory ef-
fects on cell proliferation were determined by MTT method,
light and electronic microscopy, flow cytometry (FCM) and
immunohistochemistry.

RESULTS: MUC2 ASODN at varied concentration signifi-
cantly inhibited the growth of SGC7901 cells in a dose-
and time-dependent manner. The inhibitory peak appeared
at 48" hour after transfection, and the inhibition rate reached
55% when the concentration of MUC2 ASODN was 0.5
umol/L. After transfected with MUC2 ASODN, SGC7901
cells decreased in number, volume and karyokinesis, in-
creased in necrosis under light microscopy. And most of
the cells arrested in S phase. Swollen mitochondrion, in-
creased liposomes, myelin figures, chromatin margination

were found under electronic microscopy. Immunohis-
tochemistry indicated that after transfected with MUC2
ASODN, the expression of MUC2 and nm23 protein were
down-regulated, but the expression of p16 protein was
up-regulated.

CONCLUSION: MUC2 ASODN transfection can signifi-
cantly inhibit the proliferation of gastric carcinoma
SGC7901 cells.
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B&Y: FF 7R AZ BB ARAR SN H] MUC2 #9 kA WL

MUC2E_ B2 FE A% 3 B2 (antisense oligodeoxynucleotide,
ASODN) #F 5 J8 m fien 2k K 9 Fp ) V) .

Fik: LR AAR B B ASA H9 MUC2 ASODN 48 & T
MRk R HREANE BB SGCT7901, KA
MTT %, BAEFNEK, FikA40EFRX @
M MUC2 ASODN *f § & 2@ feL 6 35 58 3 ) VE .

ZER: REKZ ASODN ¥4 dp4] SGC7901 2m et 38
74, f£ 48 h i 3%, 0.5 Umol/L ASODN %t 48 fitL ¢4 4
) & A 55%, [ AT A) 3E K dp ) A ) 12 #7055 .SGC 7901
4| iR 4% 4 MUC2 ASODN J&, 5 xR 204810, 24T F AL
KA mIE TR Y, BTN, BoZAR IR Y, Rt
T ILER % 69 3R 5 o X dm RS ) K B0 4 B, Bk P
ESH EHEET I mbE kMK, @R isEg
%, MAEH, FERDEF LRBANS-PEEER
=4 ASODN /&, SGC7901 2@, F MUC2, nm23 %
B FA KT R AR, pl6 & @ A RHEIR.

LEI: A MUC2 BOUE A F R 48 A 20394 B 5% 20 it
# SGC7901 #9374 .
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AT W IT 27 83% 1) 1 i S 38 ¥ A 5 R LM A4k
AU HOR B B0 ) B R R R
AU R AR A 5 R IE £ B L bR A
Rl B FIMUC2 55 MUC2 4 DA A4 T xC A7 7 1 — ol 43 b 28
PR R (1, I LLAE /N W A0 2 i (R AR IR 40
HRIE, (CIEHE BRI RIE. AT G BRI
HOR DL, MUC2 7 7 g 21 U Hp 1) 3 58 5 g 1) 2 4 2
1T R BYIR G, RIEMUC2 (M FE R,
SHEERS T AR F R U R B A M S MUC2 e L
FEAZAF RN SGCTIOT 40 e ) A& K A 4 F .

1 #RRE

1.1 A N B 40 bk SGCT901 Hh 3 Bk B R K 249
P = S I RPMI 164055 775608 H Gibeco A v ; /M4
ML3E W B BTN Y 2295 28 7] ;MUC2, nm23, pl6 mAb Hl
SP KT G T4 NI W o w) 5 SERE IR HE By AT
G BRES TR ik Lipofectin W H Invitrogen
life technologies 2 .

1.2 7% N B IR fobk SGCT7901 K597 F7% 100 mL/L
ANAIMETR RPMT 1640 H533, & T-37°C, 50 mL/L
CO, B IR P Al FLMG BE A K. 41 B UG RE 80% IHEAR, 4
Ji2y2 IR.MUC2 g LEEE R (antisense
oligodeoxynucleotide, ASODN) ¥%15 MUC2 K11
HIEE A X EANY, 18 MIRFEA L, HIE EE R
5" —GTGGTGGTGGTGATGGGT-3 ", Jx X#EFHI N5 -
ACCCATCACCACCACCAC-3", Jx S5 35 FHBR AR B R AE 1 ;
TG b BB TR R (N-O0DN) H 18 AL BE L ZH 1%,
FE%k 57 ~GCTAGGATCTGGAGCTCG-3", ZHLPH FEAS
RAL A 1 2504 % 7 51 B k. N-0DN A ASODN 4 H
WA RS 1. ) £ IR T4& —ODN &2 & 4 i K5 ODN #i
BT 100 uL JCIyd il 2 RPMT 1640 £5 57 W
o, N RE T VAR I IR B, TRAT, E iR E
5-10 min, BIAJTERGBfA -ODN 254, FEArBI A
T4 ab BE, i 544 Az ODN I & 2 2% Ui W] -1 . O $ 2k
KA Mo JC 3 - P42 RPMT 1640 Mk, #2
Fham L& 100 pL T 96 fLREFRM, 40%5 A 1 X
10%/L, S/ 25 O AR . IR MAon) R A (35 iR A4
2 mg/L)+ 1.0 umol/L N-ODN %J 4 (£ 1.0 pmol/L
N-ODN A flg JFifA 2 mg/L) . 0.125 pmol/L ASODN kb B
(0. 125 umol/L ASODN A JIG 44 0. 25 mg/L) .
0.25 umol/L ASODN AbEEZH (4% 0. 25 umol/L ASODN
KRR 0.5 mg/L)+ 0.5 umol/L ASODN AbFZH (5
0.5 umol/L ASODN M fIRJFifA 1.0 mg/L)« 1.0 umol/L
ASODN AbHEZH (4% 1. 0 umol/L ASODN M JIGJFifA 2 mg/L)
TN BB 5 AL B YRIT, Jr Ks 4B A AL A

MAKEUA 50 uL IRk -ODN E-& WA RA, 4
X R N [ AR TG I35 To bt A4E Z 1 RPMT 1640
FFRM 70 uL gkslssgE. ol T gL 24, 48, 72 h
Ja 03 A BIEWL NG IE RPMT 1640 £y 78
200 puL M5 g/ L MTT 20 uL4k4E853%4 h, B0%H
2 B3EW, T 200 pL DMSO (- FRETEAR) $3% ,
I BT B 3hlEFR (EL312e 1, Bio-Tek Instru-
ments A7) 490 nm WA AL 2 5 FLROE A, R A
A A g, KA LR = (1- 52
B0 20~ S5 MR BEAL /6] R P40 ) X 100%. 5K
Wy ELT 3K,
1.2.1 miaB a5 A MR AN ALKLO. 5
umol/L Jig JFi44& ~ASODN 1 FH£H 2 2H . BROR) % AF K 197 48
FH TG ML o HT 42 25 RPMIT 1640 Fioke, # 1 X 10°/L 4
M110 mLEEME] 100 mL ¥R, Hgent, Abrid
Y a5 AR 5 mL i i ~ASODN & 454 78 70 TR
A, AR N IRV DO TR S AR R IR G S e Ak #R
RPMI 1640 B538W. Hi9% 5 h i, ACFHZH RS 4 5
WA A, B0, FF LV, R PBS 1 mlL BB
Mi)m, BAEBPEH, HELO. F LE, H4Ck#
Ii] 5 4 A e 2% PR S oA A, 37 S LB L ¢ TE
Jv 4 i OT€ Jr 40 o Ak B2 ] 3 20 A 925) ATHE G (0,
MEMUC2 J XCTE A% T 8 A i 40 M T A TR g )
I3 4 S AR ZH A2 0.5 umol/L i Jii 44 ~ASODN 4
FHER240. 40 MO Ab 21 5 (40 Ak 28 ) e B AL BV , o R
JERRE AL . 250y, PBSYRUERE, 1.0 FE 2 PBSH, M
AN ACHAM 700 mL/L 48, 18A, 4CRAE, H
240 B ASCIEAT 40 & 3 23t
1.2.2 MUC2, P16, nm23 #9 % ik AMICH 55k
24, AFHENIRAA 0.5 umol/L fIFJF4& ~ASODN & F
20 BO6 B AR KA AN B F T 03 oA ZERPMT 1640%4
B, K51 X 10%/L 408 500 uL B2k T 90 & B /D o
B0 24 FLAR AR, 5 G N A BHEAH 40 B S 8 A RUA
250 uL ASODN- R FiAR GW A /riRs), 23 FX
AN TR AR L35 ToPi2E ZERPMT 164015 759
B985 hJa, ¥SINILE RPMI 1640 5437 250 uL
ALl FE. 48 hJa B R 3, PBS MUERVE 3 Ik, 4°C
P B 2 5 min, 85 #AR500 UL 54T S-P 4L (. BH
FRAE M5 IR SEBORL g MUC2 FHAE 40 AR, AR H
DR BEOBURE 2 nm23 BA 1 40 5 B A / 5 B I
(O B0RE A p16 BH 140 .

Bt 23R K H] SPSS10. 0 LNV &g it @ft:, M F
Ko, ¢k, R PO, 05 NS ¥M BFHER.



1280 ISSN 1009-3079 CN 14-1260/R

HRENEIE 2006685158 £13% £ 1157

2 BR

2.1 MTT s sm g g &0 2 PN AL, IR miAon)
T ZH M2 N—ODN o} 2 22 1), SGCT901 4 iy 11ty 48 4L 155 1o,
TE W 5 25 5. AN TR ASODNE B 41k SGCT90 1 41 ff (1)
G (5% AL P<O. 05, FEYE) , Boohgn sk
KA FH B ASODN 94 8¢ 1) 384 b 384 v, 04 F A
48 h ik, 0. 125 umol/L ASODN. 0.25 pmol/L
ASODN. 0.5 pmol/L ASODN. 1.0 umol/L ASODN ff
FH 48 o) 40 o 1 40 1 22 53 70l A 26%, 30%, 55%, 63%.
B A IS TR) (R S 4G, A0V P 2 o 59 (1] 1) .

70 - —«&— N-ODN

< 60 __a— Lipofection

:g 4518 I A —a— 0.125 umol/L ASODN
5 30} —o— 0.25 pmol/L ASODN
% 20 - — 5 0.50 umol/L ASODN
= 18 | s g4 g @ 1.00umol/LASODN

24 48 72
t/h

1 MTTSERUBIRISIETIE.

2.2 AT A S LA N TR 2L i RE A i (5 TR B AR T
0 M 5 SR ARFKNA —, Befm Ay, R R,
WLLWIE I, A2 ko0 240, 1 JiG ik -ASODN 1
FH A 20 Mo %5 B 0 R d /s, ARBLRN, RN — B
JUFA WAL > 24, 1] WL 2 g (0 R A . % T 4

'A‘.-i 2 -
-

18 "o

3. iR (B 2) . 3% 5 e ie T onk 2R ioRg 40 A
LB, R e, AR A, B s
W7, SRR RS540 M s 1, 4 MRS nT AR B 454 .
ASODNAE FHZH 40 A5 1) o i, WA, (0 il 45, 4
M BB Z e, SRRk, HILEEREZH (B3).
2.3 w e B A Ak A A T 2750, 5 umol /L
ASODN 1 F SGC7901 40 /g 48 h Jii & B Je LAk MUC2
REVS A0 MR T, Gy H0E Ac ()t AL B 2 1R 0 G, A 0.
Eonf FAHAH LE A, S W40 M B 2r Lh W 23, Go/G,
WM T L TR, G o/ HAZ0 M H AT, A
Wi TS WL AR BRAAE T4 4. 38% (R 1)

%1 ASODN XS4 SGC7901 MiEEER D THHIEZ0m(%)

Az Go/G S G/M MigET
NIRZE 63.24 25.84 10.92
BS LA 38.13 48.82° 13.05 4.38

°P<0.01 vs NHIRE.

2.4 pEmib e R H0.50 umol/L ASODN EH
SGCT901 40148 h i, He Ak 4y (0 R Bn R4 MUC2
w0, o] WM SRR (L, R LA TG
SR, UYL MUC2 ASODN J&, MUC2 & H
FIEAKF I B FRG (B 4) . A 0.5 umol/L ASODN ff H
SGC7901 4 ff1 48 h )i, B AGR I pl6
YOS, M0 SCAR T LB 2 MR /B TR A (1

2 SGC7901 LRFRAZAENEE HE x 400. A: IER I NEBZHTAE; B: MUC2 ASODN T IURZBEVZEE. REFRDE.

B3 SGC7901 {HiEBINEMINE. A IEEIE. #%IZ. REFREWITEM x 6 000); B: MUC2 ASODN REFRINE(TEM x 10 000).
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4 SGC7901 4k MUC2 BBEIFRIA SP x 200. A :IFE MUC2 F93RPBI; B: MUC2 ASODN MUC2 F953PBII.

5 SGC7901 488 p16 BEEFRIA SP x 200. A: IEE pl16 J9F5FAME; B: MUC2 ASODN pl6 Jo3&pEIE.

FA0, UYL MUC2 ASODN Ji5, pl6 & 1R IEKFE
B (B5). 0.5 umol/L ASODN 4EH] SGC7901
M1 48 hr, SRR Ak Y (R TG FR 4 5 nm23 &
e, RCHGPEORTS, UHEEEMUC?2
ASODN Jri, nm23 & [ 3RIE KW i FEK (B 6) .

3 e

S XA T A S 20 tH20 80 AR H B 1) —Fh 3 FH Je X
TR 2K 2 ) R AT RS 2 35 PR 2 O H 10 IR 2 IR ¥ 7
AL HCH B R B A BE B TR AA, A d i H Ay
(1915 FH 5 R TR 45 - 1 IR 48 295 10k N 40 T MUC2
FER T4 Ak 11pl5. 547 5 b, T 9eAE/ M Fh i
M%) cDNA Rk SCPEH Do A 2], & 10757/ W Atk 41 e
FORANEE 0 B R LD I MUC2 & 1 & —Fl oy
WRMREED, WEERANPRELFHY.MC2 IE

B AUEE N RN S5 I AR A e R0, fEIEH M E
Frh A RE, BRI AAA S, MUC2 7EARIR
S0 P B AN B A TR A TR 40 P R W ST 4 L R R Rk
MR Al e, HERIX R EBER, JEHRRED
Mo (0. AR F MR AR R Ak, H55 MUC2 2
PR s T T A X LM R B A TR A 1 1) . B %
R T AMUC2 B [ i A 11 8 9 40 L ik SGCT7901 1,
PR 0T 5 ot 0 L 7% 385 40400 A ) B L MLA . A 4
FEoR, FMRBFAAN I MUC2 ASODN % 4% SGC7901
M, AR BRAR MUC2 2R (1 (3%, BHMF40 B 1)
A 225y ZEMMT AN 98 40 Ma bk SGCT901 M35, I
AT 1| RS 2 B TR T 17 R T AA B TG SR R 4 TE LAY
MUC2 ASODN [ 88 2 fu 384 52 10 1)/ L A7 ) S ) e 48
MR, MEHI DL 48 h ydedE, bR
K, FsEIVE PSS . 2 MUC2 ASODN %5 3% 1) Jit 8 41 g ,

6 SGC7901 4BiE nm23 BEIZIASP x 200. A: IE& nm23 BENERFEME; B: MUC2 ASODN nm23 BE5SREME.
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AR MEERIE, o8 T WS R gE, B
2, BEME. BB, TTILBEREL M, MR
WM, LhAMNK, RO ESSCE. R MUC2
B DRLHAG R 10 5 9 0 o 34 521 1 1 . p L6 BRIAE A4k T
RE b 55 40 5 4 ) R OC, 4 A S
LAt g 5 PR R bR 0 S DA AR, B IE 4l
i 14 5 () B 4 PR 7. p 16 4k PR 3k 7= ) p 1 6 INK4 ¥ 4R
F & 436 CDK4 1 CDK6 (13514, i pRb B R AL/,
MIMTFEBT cyclinDy pRb S35 5 K1~ E2F 135
1, M T AR 2 10 2 DR IR e 5%, e 4400 ) 4 P 3
. E BT ple A MRIEWZ R, BHTR b
5B kB st A g R R
N, BN SGCTI01 Hpl6 B ARIEWTS, Ui
pl16 Hr KW, (HZ R BAA ) MUC2 ASODN #%
e, IhIRE 40 i p16 B 1R IA 2 M 5. B RISGCT7901
20 ML MUC2 28 ) SIS, iy 41 ) B PR p 16 3 ik
KoKMW, PR Bk EDREF, MUC2 M ER
1k, T RBEUMEMEIEER p16 MG TE TR, L
T 7 g 240 P (ST . 5 DA D nm23 5 PR A —
IR B R AL R, H A R I AE AR 28 e B v AN [
A7 1) g T A T 4 TSR A I, Al I8 R aA F= %
RIS E AN A b 2 27, HS5aMfE Y
1 FRAT] 3, ARTE ORI AR AR AR A IR
L5 DU 00561 i 988 B A R IR 45 R, AL AR S5
R nm23 76 B P I RE SR ERE R I, b
5 TNM 2> BAME 40, nm23 (1) FE 8 % . [ I iz A4
B i R IA (Fnm23 LL R I8 A B g 2 0L AT HE SR
o LR S SCRIEIMUC2 Ji, nm23 (kP RE. 28
It (1) R 5 nm23 [ R IE T i AH 5%, Be Ak, 3R R SOk
FHSMUC2 [ 4R T8 A7 1E 413 CDX27E 15 41 B (1 14 4 5
IR FH R EEE AT, Mesquita et alk
DAL Frges M B8 9 vh CDX -2 [A] Y A 14 m 1 B2 10 4% MUC2
FER R 56 s T AL HE MUC2 13814 ; Perrains et al
S i 40 il 2R NCT-H292 W 5T % W, MUC2 & EGPR Jic 4
(1) H AR, MUC2 2EPR ¥ i, ‘73 EGFR/Ras/Raf
0 B A 5 T T TR B (G I T A L 4 ) 2
FIBEAL; XFMUC2 MAEHBE MR IRIE, W
Velcich et al fEFAEE M MUC2 2 PRI 15t A% G B B
FUE R, MUC2 A 4ERE I 1t B AR A, At = 7T 3 3L
0 M 34530, P Tk b, K bR AN T B 2R 1) 4
B, MUC2 & PR 235 T 5 W v geg A il o £ B R 1
T 1 Ry 3 e (H R BRATT IR B &5 R AR R e S
il MUC2 W] LAAFDS 1) 15 9 4 M 1 2B 4G, 2 B0 a1y
N i1 87 VLR 2 Y L

Bz, WHATAERMMUC k AR, T
F S A A B g 40 LR MUC2 TR R I 00 40 e )
MRS, AHETONMUC2AE 18 i A ZE WL ) 1 AT
P TR HE RNYR YT A — o 10 B B SCRIEAE 1 B F AN 8.

4 SENE

1 Zhang HK, Zhang QM, Zhao TH, Li YY, Yi YF. Expression of
mucins and E-cadherin in gastric carcinoma and their clinical
significance. World J Gastroenterol 2004;10:3044-3047

2 Uemura N, Okamoto S, Yamamoto S, Matsumura N,
Yamaguchi S, Yamakido M, Taniyama K, Sasaki N, Schlemper
RJ. Helicobacter pylori infection and the development of gastric
cancer. N Engl J Med 2001;345:784-789

3 Filipe MI, Linehan JM, Durrant LG, Price MR, Smeeton NC,
Pathak S, Swallow DM. Expression of a peptide epitope of
the colonic mucin MUC2 in precursor lesions to gastric
carcinoma. Eur J Cancer Prev 1996;5:287-295

4 Reis CA, David L, Correa P, Carneiro F, de Bolos C, Garcia E,
Mandel U, Clausen H, Sobrinho-Simoes M. Intestinal meta-
plasia of human stomach displays distinct patterns of mucin
(MUC1, MUC2, MUC5AC, and MUCS6) expression. Cancer
Res 1999;59:1003-1007

5 Silva E, Teixeira A, David L, Carneiro F, Reis CA, Sobrinho-
Simoes J, Serpa J, Veerman E, Bolscher J, Sobrinho-Simoes M.
Mucins as key molecules for the classification of intestinal
metaplasia of the stomach. Virchows Arch 2002;440:311-317

6 Bresalier RS, Ho SB, Schoeppner HL, Kim YS, Sleisenger MH,
Brodt P, Byrd JC. Enhanced sialylation of mucin-associated
carbohydrate structures in human colon cancer metastasis.
Gastroenterology 1996;110:1354-1367

7 Islam A, Handley SL, Thompson KS, Akhtar S. Studies on
uptake, sub-cellular trafficking and efflux of antisense
oligodeoxynucleotides in glioma cells using self-assembling
cationic lipoplexes as delivery systems. J Drug Target 2000;7:
373-382

8 Gum JR, Byrd JC, Hicks JW, Toribara NW, Lamport DT, Kim
YS. Molecular cloning of human intestinal mucin cDNAs. Se-
guence analysis and evidence for genetic polymorphism. J
Biol Chem 1989;264:6480-6487

9 Ho SB, Shekels LL, Toribara NW, Kim YS, Lyftogt C, Cherwitz
DL, Niehans GA. Mucin gene expression in normal,
preneoplastic, and neoplastic human gastric epithelium. Can-
cer Res 1995;55:2681-2690

10 Schmidt EE, Ichimura K, Reifenberger G, Collins VP. CDKN2
(p16/MTS1) gene deletion or CDK4 amplification occurs in
the majority of glioblastomas. Cancer Res 1994;54:6321-6324

11 Zhou, Gao SS, Li YX, Fan ZM, Zhao X, Qi YJ, Wei JP, Zou JX,
Liu G, Jiao LH, Bai YM, Wang LD. Tumor suppressor gene
p16 and Rb expression in gastric cardia precancerous lesions
from subjects at a high incidence area in northern China. World
J Gastroenterol 2002;8:423-425

12 Zhang QX, Ding Y, Le XP, Du P. Studies on microsatellite
instability in p16 gene and expression of hMSH2 mRNA in
human gastric cancer tissues. World J Gastroenterol 2003;9:
437-441

13  Muller W, Schneiders A, Hommel G, Gabbert HE. Expression
of nm23 in gastric carcinoma: association with tumor pro-
gression and poor prognosis. Cancer 1998;83:2481-2487

14 Lee KE, Lee HJ, Kim YH, Yu HJ, Yang HK, Kim WH, Lee KU,
Choe KJ, Kim JP. Prognostic significance of p53, nm23, PCNA
and c-erbB-2 in gastric cancer. Jpn J Clin Oncol 2003;33:173-179

15 Silberg DG, Swain GP, Suh ER, Traber PG. Cdx1 and cdx2
expression during intestinal development. Gastroenterology
2000;119:961-971

WA ER Wik RET



