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Abstract

AIM: To determine the effect of knockdown
of STAT3 expression by shRNA on the
characteristics of human gastric carcinoma cell
line MKN-45 in vitro and in vivo.

METHODS: Specific shRNA plasmids to STAT3
were constructed and identified, then trans-
fected into MKN-45. Cells were divided into
three groups: control group, psiRNA-H1 group
as the negative group and psiRNA-H1/STAT3
group. Semi-quantitative reverse transcription-
polymerase chain reaction (RT-PCR) and West-
ern blotting were used to detect the expression
of STAT3 mRNA and protein respectively. MTT
and flow cytometry were used to assess cell
growth suppression and cell cycle distribution
respectively. Models of xenograft in nude mice
were established using the three-group cells, and
the growth of stable ones was then observed.

RESULTS: Compared with the negative control
cells, semi-quantitative RT-PCR and Western
blotting showed that the expression of STAT3
mRNA (0.612 + 0.074 vs 1.937 + 0.043, P < 0.05)
and protein (0.668 + 0.054 vs 2.005 + 0.064, P < 0.01)
was down-regulated in the psiRNA-H1/STAT3
group. The subcloned recombinant plasmid ex-
pressing shRNA effectively inhibited MKN-45
cell growth and proliferation (25.42 + 3.48 vs 33.54
+ 2.91, P < 0.05) while empty plasmid had no
such specific effect. The volumes of xenografts in
the psiRNA-H1/STAT3 transfection group were
larger than those in the other groups (4.47 cm’ +
0.18 cm® vs 13.65 cm® + 5.64 cm’, P < 0.05).

CONCLUSION: Recombinant plasmid psiR-
NA-H1/STAT3 shRNA can specifically inhibit
not only the expression of STAT3 mRNA and
protein in vitro, but also the growth of cell line
MKN-45 in vitro and in vivo.

Key Words: STAT3; Short hairpin RNA; Gastric can-
cer cells; Nude mouse mode
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B9R, F. shRNATHSTATIERRANERMIBMKN-45RINE Y2 BY 200 1569
4m FRMEKN-454K N 91 A 4 S 45 P a9 VR A T ARFFALBEBLSILRE, AT LLTkipsiRNA- W48 £ 8

Fik: RRAA LR T OHEF L L HSTAT3
AR 694 D RNAT T A (psiRNA-H1/
STAT3), 4% A g Ji Ak 4% £ MKN-452 e,
Ko Ay, psiRNA-H14: %20 e
psiRNA-HI/STAT34% #0348, i T RT-PCRA»
Western blot# | STAT3 4 F 14 RNAF# AL
B 2+ & 40 JLSTAT3 A I mRNAF= & & & ik
8% o6, MTT R & A dm it bh 24 % A 6] % ;
R A RAL T MKN-45 28 B B A oA . A &
ZEMKN-45 21 it 32 5 A AL g AR RAL AL, I it 4%
# psiRNA-H14»psiRNA-H1/STAT3 # MKN-45
A8 ST bm ROAR AR RAS MG 09 £ K AF L.

SR RS HEEEFAKRGMKN-452fieF
STAT3 mRNAF& & &L 2 FH%(0.612+
0.074 vs 1.937+0.043, P<0.05; 0.668 +0.054
vs 2.005+0.064, P<0.01). G,/G, A 2m it pt 45
¥ 5, B — 7 @ SH i ) AR, fm i ey 3
7 A R B EAK(25.42+3.48 vs 33.54+291,
P<0.05). BB AR 27, psiRNA-H1/
STAT3 G Ak A2tk A2 LB B8, )N (4.47 cm’ £
0.18 cm’ vs 13.65 cm’+5.64 cm’, P<0.05).

L5 AT AFSTAT3 A B a9 4% M D RNAF L
Rk RSP A ) A B S5 4m i A STAT3
mRNAFE G &k, wmf03gsiat /18 58, a4k
B 3 A £ K, A STAT3 A R ¥ 78 77
FAE— 20 Z IR,

818 STATS; 5.4 FIRRNA; BB 400, 4 RAER

o8, FP0ENI, FBE0E, R4S, MR, PREIR, TEME. shRNA
TFHSTATIERRIAN B RMBIRMKN-45/KAINEY)Z 51 EY
2. HFRELIBILRT 2008; 16(14): 15681572
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hH1neo y JEAl!, K54l %} STAT3 % iAshRNA K 4]
TR G N B MK N-4520 i, 7644y Fiid o bt
ATWES, CABATE AN i Py R IAshRN AT T ERSTAT3
FEP R S MMM K N-45 40 i A= KA 5, 'S
e T 35 DRI i) A3 7 S Ao 1 A R L B

1 MRREE

1.1 A BREIENYIEEBLs T+ Ase I IMBIZA
H P2 RPMI 16408558 3 F05 AR 4= i3, 551
Gibco A #l; lgiifALipofectamine 2000, TRIzol,
5 HEInvitrogenA wl; Wi 5% X5 % & Taqg DNA
WA, EEFermentas A &) IR FIKCR T &,
ATaKaRaA#]; X-galflIPTG, Gibco-BRLA
Al; RPILASTAT3 mADb, £[ESanta CruzA#;
WesternJTHIAFI, AW TRAMRAR; H
Jos A0 M ZRMKIN-45 08 [ Q0K 27 vh [ g AR 4% 55
YR 0y BALB/c @ R AP R K2 [
B 2= B sy s g b AL, 24 okipsiRN A-
hH Ineof R K 2% [R5 B8 2% B A 02 2 R e it
MNCBI GenBank 7 #£Stat3 ({15 K 751 (7415 -
X75932), MHsiRNAW tH A e IH 2~
W AT A FE R A, IF N Cvevh & st
Xif Stat3FUIE K B T sIRNATEAZ H IR T4, 1F 5%
5-TCCCTGTTCTCTATCAGCACAATTCAAG
AGATTGTGCTGATAGAGAACATT-3"; J X %:
5-CAAAAATGTTCTCTATCAGCACAATCTCT
TGAATTGTGCTGATAGAGAACA-3'.

1.2 7k

1.2.1 Fua s Ze JEEMGIH A0 4t M f o 25, Kt i
FhT-6fLAN Mot 72k, F250 pLICI B =5
10 pL Lipofectamine 2000%% 417, 7£5 min
PRI FR R ) ORI DN A VR &, B S A W i\ 2 4
FLHh, £E37°C, 50 mL/L CO, #1748 h. 5257y
M HRALAZL) . 2 iRipsiRN A-H 1§45 L
ZH(B41) FlpsiRNA-H1/STAT3 % 441 (C41), £F41
BIBREINEAL.

1.2.2 RT-PCR#MSTAT3 mRNA: #Invitrogen
25w TRIzo LIS FH G005 Al e IV BERI B2 A RNA.
fff I Fermentas/A m] ¥ % 5% il 7l &K Holig DT
R S il A5 e DN A%, PCR 14 e v ] %%
fFPrimaS.0% v, bl AE T A A6 ik BiiFs|
¥): 5-GTCAGATGCCAAATGC -3'; Rili514:
5'-CCTGGAGGCTTAGTGC -3', K J& J& 4409 bp.
B-actin #5114 5-TGTACGTTGCTATCCAG
GCT-3" Fii5/4)5'-CTCCTTAATGTCACGCAC
GA-3', K& 4248 bp. PCRIX NAE R (R AEFA25

=T Hy B AR
i, BEEL L
RNA(shRNA) %
ERMARXE
ARNAF#H8H
kAR
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uL): H,O 6 uL, 10 mmol/L dNTP 1 uL, 25 mmol/
L MgCl, 2 pL, 10X Buffer 2.5 pL, b, FiF514
0.5 uL, cDNA 2 pL, Taqfi0.5 uL. PCRZ% A ¥l
AZP94°C, 5 min; 94°C, 45 s; 53°C, 45s; 72°C, 1
min; 36" MR $E#172°C, 10 min . W 45K 5 EL
5 uL=PIHLS /LIRS (N AL Z0E ) L
WK, BAMT I ML B 8% Rk 5.

1.2.3 Western blot#MSTAT3 & & &k ik : 4L
TR Ak 5, T4 254 °C 1 248 2 vh N
FILPBSIEVER IR BT 40 i, vk B
FH20 min, 12 000 g&5.002 minfi, LR T
-20°C. K HBradfordikill & & (IR EE, LA5O
ug/fL_EFE, 3.47 mmol/L SDS PAGEREIL HLIK 7>
&, W R B A NS DS PAGERER
R BRI, 5 B AR5 S% MR Wk 1)
TTBS*H137°C & A190 min, JIA—Hi4 CHE F L1,
TTBS# /M EYE(10 min X 37K), M —FHi37°CHE
F140 min, TTBSF/HEVE(10 min X 3iK), 12725
JIL(ECL) (1, Mg .

1.2.4 MTTYLE a0 i3 750 oL B B K3
A H2.5 /LIRS, 5100 mL/L/hF
I35 IR PMI 164055 FEFERL RS X 10°4/LIK 41 A
B, BRI LB IR, RELEERP200 WL,
HIE3MNE AL, 75 T37°C. 50 mL/L CO,. MG
FESAE FREFR24 h, FEFLINAMTTE (S g/L) 20
uL, 37°CHiF4 h, 5725574, FEALIMA100 pL
DMSO, <% 15 min, VABEAR S 1490 nmié K~
ATH, S5ERE T LI SIALE 4. LAAZE 40 i %t
SO = R e | A BN ot v e 921 ) KA SRS il
HIZE(IR) = (1-1R56 LA {E/ A FEFLA ) X 100%.
1.2.5 A X fm e AUbm a fe 8 =5 B oA 5
HG A A TR 4 6 FH R 1t A S PR A PR, UK
PBSUEE2IK, 1000 r/min 05 min. 3 L, 2%
T INAN-20CHA1195% LB, 4°Citod. Ham i
B, PBSYEES, 2000 r/min .05 minj, FF i
P I441.0 mL%¢30 min, 488 nmif & i K 5 £
fi, 620 nmy 3 P8 RTIP T 5. 40 Hiw 8 B 2 A
BAFMultiCycle 7 H113 EIDNATE £(DNA index,
DDA A A IAEA, I LA B2 o540 A 1
84 (proliferation index, PI): PI = (S%+G,%)/
(G,%+8%+G,%) X 100.

1.2.6 2 R AS LB AR VLB 2 o A K B A
KLl I E it 5, By7 TPBSHECAL10"/L.
185 @ #RE R BEML 2> 34, FF4l6 5, 4l fh
A B. C3414if, TA MR T 2334200 uL
PB S M. Wi 5 A7 i 8 485 15 I 4 T
FSCPT I, 75 554 5 AR AL SERR L, 23 15 B2 T T Ik

B8] (h)
SR
24 48 72
WHRAE 343+074 576+143 852+1.32

psiRNA-H14EJ¥H 445+124 7.69+254 1432+243
pSIRNA-H1/STAT3 2342 +243" 35.63+2.32° 434+324°
A

*P<0.05 vs NIBZH.

ORI, JE b RO R K ), S
(b), ATV = aXb7/2), PR
it S ALHE A5 DT AT SR, R
SPSS12.048tH A FREATH Ll 73 #. T v RSk
Plmean-+ SDA 7, JEUAA TS A R 2407,

2 R

2.1 ¥ZZRT-PCRE R ¥ F B K/ ik
TR, STAT3RIB-actinBe il 14 F Bt
43914409 bpF1248 bp. psiRNA-HI1/STAT3 4% 4k
FIMKN-451STAT3 mRN A [ 3 1K 45 5 [ 41 1
2 B AARHE YL I 41 M m RN A K0k B N BE.
STAT3Y 4 Wy i)k 5 5 N 2 B B-actin ) LU
EXT IR . psiRNA-H1H Y4 MpsiRNA-H1/
STAT3HE 4413 ) 4 (1.937+0.043), (1.905+
0.061)F1(0.612+0.074), psiRNA-H14% 4L 21 Fixt
WL AR LG 22 e A B 35 vk, 4 IOk 3 e 55 %)
HEZH FlpsiRN A-H1UEE L 41 AH b 22 S LA B
(P<0.05, & 1).

2.2 STAT3% & %3k & 4140 M2 Western bloth il
S HTERW, WS MGAPDH A — B K4, B
STAT3 W R4 3 FEANIA]. v, % R4 FllpsiR-
NA-H1E: Y20 A1 IS TAT3 435 B4 v, 1 20 i
R YL 4 A U STAT3 1A = i 35 FR(1%12). ol
FEARL 5 BT 45 53 90 0 (2.005+0.064) . (1.984+
0.072). (0.668+0.054), psiRNA-H 1% 41 fixt
HRCZH AR L 22 e AT 35k, A ks 2 e 550
W20 FlpsiRN A-H UL Y41 AH bE 22 S AT B35 1
(P<0.05).

2.3 A & IR UAA T IR IAS TAT3 4 K IR
RNA T4 Fiki(psiRNA-H1/STAT3)%fMKN-454]
JHOA B b AR KA E L, TpsiRNA-H1H: 44 0}
A0 P A= AT B S A (4 R) EEP<0.05, 35 1).
2.4 oL R B oA 69 5 K psiRNA-HI1/STAT3 %
PeH Go/G, 20 J e 5 38 s, [R)INF SHAFI G,/ MU
20 L L A8 A A1, 40 1 189 B R 4000 B FAIC. psiR-
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IR, . shRNATHSTATIERFZ AN SBEMBIEMKN-45{A NS BIS20 1571
mi:A2E
42 STAT3 A B
#) 4 M D RNA
SBEEEE , TG AR
4B TR =E B AT H AR
Go/Gy S S %% 29 . 4 STAT3
P=HE 65.21 +2.41 18.40 + 2.31 14.52 +2.64 33.54+2.91 mRNAF & & &
psiRNA-H13&5v4A 67.42+4.34 17.72 £3.42 1480+3.05  3254+4.31 &, RGN
55 I
psiRNA—H1/STAT34&4x40 73.52 +3.53° 10.43 +4.21° 14.63+5.32  25.42+3.48° ﬁ;;ﬁhﬁ*ﬁiﬂ ;;
STAT3 A& H $21&
a - BRRE—TH
P<0.05 8348, N .
< vs NIRZA ISR .
M 1 2 3 1 2 3
600 bp ¥ g
500 bp GAPDH 42 kDa
400 bp 3y
300 bp

200 bp

100 bp

T XA, TRAEREARSERNBRED
STAT3 mRNABIZRIK. 1: AJHAZ; 2: psiRNA-HIFGHLA; 3:
psiRNA—H1/STAT3554L2H.

NA-H 15 G40 MK N-45 41 it 88 58 $5 B8 W @
UL (#2).

2.5 B £ K XA FipsiRNA-H1AL 42417 d
JeAT AT fu K R, psiRNA-H1/STAT34: 444010 d
Fe A i B iR g JE I 52 3 A AR BRURS RO IR A4 A,
4 wki, JAEHR R, XTHRAL. psiRNA-HIH: 44
HipsiRNA-H1/STAT3 %% 441 3 2 #R bl A% HiL e 1) 4
T A13.65+£5.64 cm’s 12.54+5.12 c’ I
4.4740.18 cm’, XA MpsiRNA-H1 Y412
) TG 7 5, psiRNA-H1/STAT3 %5 Ye2H 43 1] 55 %} 1R
2 FipsiRNA-H 1 56 YL 4147 '8 25 M 7% 5%(P<0.05).

3 171E

WA, VAT IR I —FoR & AR - R VR YT
TEAE T R . At R iR 4 i Jok o SRk (i 3
L N T o R h (AR (E T wg =W A D K e BV i
AL AR R A5 LI R, A SO T R R T
S ICF A 5 A6 0l s, I T s 40 ) e
R R RS (R R, TR - [ L 5
TV A IR BB [ YA YT BT 9T s . STAT3J&7ET
FUIFNAGE 5 B AL Jd 2 v i B — ol e Sy T
1, TRAEA SHE 5 0 BOE I RN
ML R% N 51 R AH N RS R (0 e 5%, — s 5
B TP R SRS . I AR T R I, STAT3
JEEGF. TL26/JAK. Src £ M RIS S =
T I 2R A s 0, L AT SR A A o 4 P o
T (EdE I E R, 25 7 A&
FAR A R ERTERE, 7F 2 B b8 v #8471k
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STAT3

B 2 XRE. DRAEREREARRERAPSTATSE
BBVRIA. 1: psiRNA-H1/STAT3H54H; 2: psiRNA-H1%%
g 3: R

FE G T, AR E Y BRRCET 4 AN B N T f Ak
A0 FLARAN M b BT S TAT3 45 53l il T A 5%
Wi 2 g A KU DR, BHITS TAT3i@ 48 thiF AN 2y
ok 2 4005 1 A0 R DR, FRATSERT ISR
I, STAT3TE B i S mdkik, X AWF AL
T S SLA.

Yu et al#lil, i 7 & XRNA(short hairpin
RNA, shRNA)KAE H 125 PR G ERNAT L
HROEEN, SIRNAFRIEI A 3FIRN AR A
)3 3 (pol MDA — Bt/ K RN ATEN
FLBNY) 4 M IR 2Rk 2 A R B R R R A —
AR ATF TV, AP A 4% B Fan er al
B " Hnvivogen s 7 LE L BT A B HEFRT
STAT3HE A HF S P /NRN AT 5L K751, F)
FHA S5 2 R A7 F Invivogen A F RNA TP 44
(psiRNA-hHneo), iR K. BgY). B4, ik
I 450 SR M £ S TAT 33 K 7+ /PRN AT
P kL (psiRNA-STAT3). [ FH ] %F STAT3 %A 1)
B NRN AT R (psiRN A-H1/STAT3) 5%
PEMKN-45401 /i, SE50 75 AR HEZH . psiRNA-H1
B Y 2] MlpsiRNA-H1/STAT3 4, YL 241341, i RT-
PCRAHIWestern blothillSTAT3 4 51 /NRNAT
LD 9 40 U S TAT3 ZE I mRN A I 88 [ %
SRS R IIM T T AL S 40 39 (017 100, Al
A0 A % B MK N-45 40 i T4 . )
W% T STAT3Hr 5V /NRN AP0 kL0 B i
MEKN-454H [ 48 BURS i 2E R

BATTI I A T B TS TAT3 3L K (1) 4
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