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Abstract

AIM: To investigate the expression of microR-
NA-433 in gastric cancer and to explore the pos-
sible mechanisms involved.

METHODS: The expression level of microR-
NA-433 in 43 cases of gastric cancer and matched
adjacent normal tissue samples was examined
by qRT-PCR. The relationship between mi-
croRNA-433 expression and clinical features
of gastric cancer was analyzed. Human gastric
cancer SGC-7901 cells were treated with 1, 5, or
10 pmol/L of 5-Aza-CdR for five days, and the
expression level of microRNA-433 in treated
cells was determined. SGC-7901 cells were then

transfected with a microRNA-433 mimic, and the
proliferation and apoptosis of the transfected cells
were examined by FCM.

RESULTS: The expression level of microR-
NA-433 was lower in gastric cancer than in
normal gastric tissue (P < 0.05). MicroRNA-433
expression was associated with tumor stage (P <
0.05), but not with sex, age or tumor differentia-
tion. The expression level of microRNA-433 in
SGC-7901 cells was significantly lower than that
in gastric mucosal cell line GES-1. Treatment of
SGC-7901 cells with 5-Aza-CdR up-regulated
microRNA-433 expression in a dose-dependent
manner. Transfection of SGC-7901 cells with a mi-
croRNA-433 mimic up-regulated the expression
of microRNA-433 and increased cell apoptosis.

CONCLUSION: The expression level of mi-
croRNA-433 is lower in gastric cancer than in
normal gastric tissue. MicroRNA-433 expres-
sion correlates with tumor stage. Treatment of
SGC-7901 cells with 5-Aza-CdR up-regulates mi-
croRNA-433 expression possibly by regulating
promoter methylation. Transfection of SGC-7901
cells with a microRNA-433 mimic accelerates
apoptosis of tumor cells, suggesting that mi-
croRNA-433 is a potent tumor suppressor.
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M. A1, 5. 10 pmol/L 5-Aza-CdRT 1 §
JFESGC-7901%m fitr, #m A-2EmicroRNA-433
#9 kA T AL, #FmicroRNA-433 mimics#E A
SGC-7901%m fien, A i X, m el R Ae ) 2m Ao 38 74
B H .

R FREA AT ELEFTREFTAR,
microRNA-433 % ik 90 21K, £5+A
B %3t 5 & 5L(P<0.05), microRNA-433 %k ik
S5 HA. o, S E X A(P>0.05),
F) B 8 5 30 A it 5 & SL(P<0.05). B Jm
L ASGC-7901 P microRNA-433 85 & ik 48
3t FIEF B AR L & 4a JRGES-19 284K
SGC-7901 m figs il 3 F F AL B 4 4] 7] 5-A za-
CARZAREL. 5. 10 pmol/LA 25 dZ /&, 4
A A M microRNA-4336%9 & ik, ART R AL B 20,
AR H LS A2 I h A AR B,
microRNA-433 mimics# % £SGC-7901 P 4%
B gk, AR e AR R I, 4Bk
WA, B HEKE MR R I, A
H %3t 5 F L (P<0.05).

£5i8: microRNA-433 /2 B 4048 ¥ &K AKX,
3 BB B B A %, 42 A 5-Aza-CARAE A
SGC-7901 i 9 2m it % J& , microRNA-433 49 £ A
PR bt Ak TRAE T AL b T T8
J B R385 T AR R, # g BTG da e
P microRNA-433649 &3k, 7T ARk b 5 4m e o)
78 . microRNA-433 LA # 1 e 3 A A

FBEH: microRNA-433; BJE; HEAL; AT

TEIR, Bkt 265, FEEE. microRNA-4337EBRAR
HRETREENEEBARAEKNEN. BRENBIRE
2012; 20(19): 1726-1731
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(EH TG N, B (gastric cancer, GO) KR H
JE AN, AR5 O I s AR 24y, ALK
TR, A5 L R R s AN AR E,
7 A S R s b O R E A T
INZBERZ R (microRNAs, miRNA s) & —Fifil
NEGRAGRNAs, 7ERH PR 5 mRNAT
3'UTR(untranslated region, UTR)5E 4= oA FE4S
S5 I mRN A 1) P i 50 AT m RN AR [ i
W H A4 2 (58 R B, microRNAs7E g
R I S A AG EEE A AL, microRNAsTEA
J P A S ] LA 2 22 AR, microRNAs
PR ZAR NI A 58 4 B W, AHVF 28 50 R
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TR, 435 FmicroRN A s3Ik 52 21|38 Wivi f4
S0, DNAF LB E L 2 —P7. &
WAL 2 A2 I A i o R b B AR L
VEFH, 5404 22 550093 1A 7= AR R AR A 2 s D) )
R, AESEIN R, A7V 2 SE R R B I, i
Jet ) i v A AT 0T RE S BRI 1 R A R
J&, J A sl i 25 R A T LU ORI
RADR . V29206 hikm, ooAs FE IR i 3
PR, FEAE W] DA e sl 3o 42 B 88 1) K . Luo
ALV oL BE RS B 0 2 R Imi RN A-433 48 B i
201 0 72 R Jih R 1 2 I TR B, AFLRE AR IR
PRASHEAT SIS P CRAGINE 2B IGAIE, Tt AL
ARG R AR A miRNA-433 (1) k5 22 57, R
JEAESGC-7901H 4 YemiRN A-433[Fmimics X 41
LA KRS, BT miRN A-433 78 9 & 2k
KR AR AL E T g, S-A a%-2'- A
1¥(5-aza-2'-deoxycytidine, 5-Aza-CdR), —FIDNA
FL AL BE(DNA methyltransferase, DNMT)#lI
T, P SR R B, RS S Bl
Xtk vy B A 1) 098 266 D) B Rk R A 1
B0 BT miRN A-433 i1 i 5 3 1 X kA7 4ECp G
&, Jenrfe i+ AT S BOERIA TR, Wam
45 7SGC-7901 H 41 i R 5-Aza-CARALHE, W 5¢
miRNA-433%1571k, PREZEmIRNA-4337E B
AL N EHLE.

1 #RRTSE

1.1 A R e bR K2 [R5 15 2 Bt B )
T F B2 Bt 1 i A RS g TR R 430 b A
(2010-08/2011-09)F M AFFT X %, o 55284,
L5, FUE28-74%, FHFERSS5.2% . T AR
BRI RFAT RS, ARG L5 E
1°-80 ‘CUKAH, WM JEAEH]; 41 #kSGC-7901,
GES-1 0 Herh B K 2 [R5 B 2% [ B e 1 0 P
Wt e e A RE S8 % R AT R ZE I, 16405557
FL 140 H Hyclone /A 7] ; Opti-MEME;3E3E. lipo-
fectamin' 200004 [ Invitrogen/s &; 5-& Z%-2-Mi
AT Hsigmad mH2 AL, TRIZoNA Y, W45k .
qRT-PCRiA &%) HTAKARA$Z{}E; microRNA
mimicsFflneagtive controlll) B MEIELEY A
F); microRNAG | K N2 U654 HH i 1t 4 1t B
ACIREdE 3

1.2 7

1.2.1 B EArA P 5% of 2 FPCRAE M miRNA-433
&k (DRNAFRIL. #TRIzoli Wi W] e br
AH EBRNA, DEPC/KXRN AT R, H /0t

Wi £ E
Luo% 4% i 5+ HiE
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A5 A KE
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WA # 3 5 HeFE T E260 nmA1280 nm FIRGEA)E, L BRI e e N e o =
FES TS

K, *FmiRNA-433
o F ik B s R %
AT T 4T,
EARXLBIET
miRNA-43345 %
FEAPIRAER, A
LK A% 6 f
i# T miRNA-433
KA T A 5 B
TR R .

fff 2 AR HER N AR FE A ATRE; (2)miRNA-433
75 AR AR (R AR ARS8 E U6 5k A
TERANEZ I, 5195151 3 22% SCIR[3]. H
P pgiRNA[miRNA-433 RT Primer 2
pL, U6 RT Primer 2 pL, 5X PrimerScript”Buffer
4 pL, PrimerScript® RT Enzyme Mix [ 1 uL, 4%
THIATGRNABEXZ KA 220 pLIA R, WHE
SV 4AT A 42 °C 60 min, 70 °C 10 min. [
S5 J5-80 CLRAF. ARG LA20 nLAgk RPEAT S
SEEPCR, AR AHG: SYBR"Primix Ex Tag™ I
(2X)10 pL, microRNA-433 Forward Primer(10
pmol/L)1 pL, microRNA-433 Reverse Primer(10
pumol/L)1 uL, RTF#)(cDNA)2 uL, KR##&1HK
6 pL. SN S E A 95 CHARE: 30 s; 95 °C
AP 10 s, 60 ‘CiBK: 20 s, 70 ‘CHEfH: 10 s, 1iF
450K, S g EPCRIEF Applied Biosystems
75008 %, FEANFEM B3R AL, RIEREFLIEE
51 B B AN 28 I3 (R 0 1 H A A CHfE, BAU6
NS, A ik, N = 272 RoR iR
FHmiRNA-433 A6 1IE 2R RIE 55, DEIFA
ACt= (CtmiRNA-433'CtU6)HEF @'(CtmiRNA-433'CtU6)Eﬁ~
1.2.2 i3 Ak 7 EALL A R A miR-
NA-433 (k694 ()40 M5 35, AR
SGC-7901 41 MUk AE37 CoK P PRIE & 5, A
4 mL 164055772 J5 PRE 1 000 r/minf.05 min,
7 135, M5 mL 164085973 H0R, B AR IR
i, BF37°C. 50 mL/L COB5 746, IEH
B E R 40 M B GE S-1 R B[] A 7] (1) 25
PREEFR, ()R I8 s 1 0 R 40 i RGES-117]
SGC-790141 ftmiRNA-433 [\ ik 2 5. BUEK
SEHAN R, R T oL IR b, AR LRI
SX10°AM40 M, 24 hai fa B2 K5, PBSYEY
23, TRIZoIAFEHURDNA, 3% 5% i HEAT S
SEHEPCR, KL & 2 (A R0k 72 5 (3) 40 M 3%
FE T 10T, 6FLAR R FLAIAEO0.5 X 1074
Ji, BhkESA, REA3ANRAL, AT CilAiEE IR
4 hJa, 7 EREAL A0, 1. 5. 10 pmol/L
5-Aza-CdR, BITEXT HEZH 23 50 I\ 46 = DMS O,
B R IR I RN gy, 5 dJE st e
PCRIZIMmicroRNA-433 (1 &L Ak, (4) 54
miRNA-433 mimicsXfSGC-790141 i & A K11
R, FEQLETL d, TR R A, 6L EELFN4
X104 g g e, JLie3 4L, Wi, 25 A.

e, P3N AL, 250 pLAS & I i 1 97 4
Opti-MEMAi B mimics FIBH X B4, % & S min. 4%

n mMiRNA-433RES PE

sl 0.236
=3 28 0.654 +0.219
T 15 0.558+0.138

DIEE 0.842
[Snysd 26 0.621 +0.160
(ANt 17 0.625 +0.249

S 0.582
<60 24 0.605 +0.156
> 60 19 0.645 + 0.241

TNMDOHR 0.024
Il 29 0.701 +0.180
I, v 14 0.460+0.115

JE 250 pLAE LG IR 3L Opti-MEMA RS pL
lipofectamin™2000, K P& TR A % 0% 720 min,
TRA WA SR INANE M5 5577 55Opti-MEM
1.5 mL 6fLHH, 6 hjiF 4l B IR Ik, # g )s
36 h, KofLARES IR, PBSTEGE IR, Bl
THA62 min, K40 BB T T ok, AR RE RSO
Eh, BTG, BSX 1010 X 104 i g, 250
Fr_ L IIAN195 uL Annexin V-FITCZ} 45 &,
FHIAS puL Annexin V-FITC, #4807R4A). =0
520 min, &.05F FIE, MIAAnnexin V-FITCZ;
AW190 pL, IIANT0 pLAAL PIIE G (i, VKL
B, .

Beit AR SPSS19.048 HH 110, b FH K4,
S B Dimean £ SD#R R, K WilcoxonfF 5
FRAS G (B O6) 1F 35 4 AN iR 4H), Mann-Whitney U
Kr g 241) MK ruskal-Wallis HAS (2 41T 40
A BE, P<0.0SEA ST 24 X, P<0.001 B A
BEGE LR

2 BR

2.1 miRNA-433 /2 B & L 8 B o5 5 S 4080
1y £k FELAUGH NS IS DL, (R  Je s ik
JHILIE R AL, miRNA-433((RIEEAE
S A R R, HRIE RN = 2 NE R
0.623+0.197, A LAILAF, miRNA-4337F /i@ 41
J b Bz v (R Rk A B A T G Y IR I AR
HAEED). IF B A BImiRNA-4337ETNM S 1Y)
[, IIAHECII. VAR B3 (3R, RA 4%
R (P =0.035).

2.2 E BAEE AL AGES-1RSGC-7901F
miRNA-433 %34 % F SGC-7901 1 ff)miRNA-433
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15 - 20 - T3
AKX A B iEmi-
° RNA-433 85 7 5,
T eSS XF-2
i@ 1.0 | s E‘E} L3 W Ao F ik T A
e ° W - AT T O, A
K ] = . 16 K 9 F de i
% Eg 0| 1 HRAET B5%.
05 %
s z
o
o 205 |
0.0 ‘ !
=t TR
0.0
B 1 BEREENNESEAREPMRNA-433RIKNE. ) 5 3 .

120 -

<100 L
80 |-
60 -

40 |-

miRNA—433 F5R K%

20

0

GES-1 SGC-7901

2 GES-14AIRZRBSGC-7901BE MiE ZmIRNA-433%%

[Pk B AR, A T 1E 5 B R4 RGES-1
N T 72.7%, 2SR E(P<0.05, K2).

2.3 5-RF-2-MAMF B AT miRNA-433 £ F
L A SGC-7901 % &k 9% h [A R HEAT
AP PSGC-7901 40 MuAH L, H 40 i £ ik miR-
NA-433 [ T Ffi 45 5- A za-C dR (588 i i 48 i,
0 umol/L41 41.0040.08, 1 pmol/L4 K1.16+
0.03, 5 pumol/L4141.2840.06, 10 umol/L41 %
1.57+0.06, Kruskal-Wallis HF 62 747 W B 48
THERE (P =0.016, K3).

2.4 3 Zmimicsit ASGC-7901 /5 %I 4m it 8 =69 %
oy FEOL S SR AN T8 0. MimicsZH 7
T2, 155124.4% + 1.1%, HEBH X2 4 3.2%
+1.0%, F% 041 42.5%+1.0%. H:Fmimics
AL AP AR L, Fevt2% 22 5 0] 2.(P<0.05), [T
o} L [R] 1 i 216 B2 22 5 (P>0.05, [£14).

3 1Tie

O BRI Z 7T R, —%microRNAs
5N 1 i g 1 5 v T IV EL Y. B
HIEAEH I miRNAs, HFRIE T o H Ik
FEOLHE B S, Rk R, St R Al
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3 £5-Aza-CARALMESGC-79014BR/GmMIRNA-433E
@ﬁiﬁ%ﬂ'ﬂﬂi@ 1: 0 pmol/L 5—Aza—CdR; 2: 1 pmol/L
5—Aza—CdR; 3: 5 umol/L 5—Aza—CdR; 4: A0 pmol/L
5—Aza—CdR.

M ik e b, AR, W ToE g, SRl T
i 96 00 O £ 7 A R TR (10 2B R R TR0 i)
i, E P bk 40 M 1 1t R I miR N A- 151
miRNA-168 A NI E 8, 7 IHE 3 o,
miRNA-513 I, A7 6 40 i A e i ok akE
7 5 A2 P Ra 2, Al , miRN A& IA B,
WA IHOE ORI, 76 B 21 miRN A
FIERAETR, Hrpeeg b FH R 7R E
T AL, X EEmiIRNATE IE 3 R IE ST
B S AT 52 9 Th REP Y. 611, miRNA-
34b. miRNA-34c7E BB E 3 TCpG Ry &
Az e FE AR AT 5 SR R 0A, T 1 i N e
REIRA I IS NI, miRNAs
Jet 3 DX R Ak 2 B I R AL 2 —.

FEASESG v, 1 38 16 I AR AR A< WY FH Real-
time RT-PCRAEZANL I T 43451k A Jofr 8 71 b ga
SHIE R A2 miRNA-433 1R IA T, 459 0
AHECTEH (0 5 R, IR /- miRNA-4331()
RIEW AR, 2 7 g% R X (P<0.05), 5
Luo M98 45 BAH— B I FLd I A9 61
I3HT, KBImicroRNA-4337ZETNMZM 13, 430
1, 23IAH EL, 1 0 96 9 051 £ 20 15 AF S 5L 191995 481
BAR, HATGE %25 7(P<0.05). HUeda%b" 1)
W74 R AR 2T B P miRNA-433
TNUR AL, AR SO YO R A S-S
A=-2- i A A I BE R B miRN A-433 1) 1 i
A RSGC-7901 T /E Fl — BEWS ) J, - 23 Al
miRNA-433 KL & BH A, I Hidk serf
JEFPCRINTTIE, WESE TAEMA T 5-52%-2- 4
MUt )5, SGC-7901H [microRNA-433 (1K IE R
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Il BT

TR, FARIMZ At B 2S5 =
X (P<0.05). HULEHEAIED] T microRNA-4337ij i
JAE) T CpG iy AL /2 T2 T microRNA-4337%:
B NI AT REALEZ . ¢ T microRNAIY
VEFIMLE, Luo®E ™t Jf A uEseHn] LLEE & &
KR 52 k45 G B 1 2(growth factor receptor-
bound protein 2, GRB2), Il FA# ek, Mifiid
2RI AR R k. R
SEPIE S RIG R B2 1A 2 A0 ) 7L 41 Mo A= Kot
PP AR . A TE R miRNA-433 ¥ mimics
FeReRISGC-790141 i R, 2 T miRNA-433
75 B g R rh Rk 2 5, i A P 3
ST T 5em, &K MmimicsZHAH b 2= A FITH
PEXTRRAH, A T2 B, 2R BA g
B X (P<0.05).

M, RRFFIEH] T microRNA-4334H L
B SSHR, B mAZ b HREZ T,
L 2 [R] B 43 J0TAH OC. il i S e P C R[]
PLUEY] T microRNA-433)3 2 T S /E 3L R il
Ll B W RAE N, il % Jimimics, i
A AR A ML JH T, UEW] T microRNA-433
BA— 5 AL E . PR, dad 254 i
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