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[(WZE] HMY HITATRE RNA THREAE 6] STAT3 {5 538 6 X b5 e 68 4i i BIU-87 228 e, Jiihk
KA CRE MR K RNA T4 pSico #9841 XF STAT3 ) shRNA k{4, ) pLVX-CRE {E>4 CRE & H )R
XK, % BIU-87 484>} pSico-shNeg , pSico-shNeg/CRE | pSico-shSTAT3 | pSico-shSTAT3/CRE 4 4 , 4 %5 Y AH i 5 ki,
RT-PCR Fl Western blot {E RN H TPk, Transwell SCEANHAZ 2208 7. &5 OUEGD) B P 52 2k (444 S 1E 1 5 45
2H A M e Y B A TR JS EGFP 19383552 CRE JH4%; RT-PCR 45 5 /R STAT3 (WRIAUE T Z G B EF K, Western
blot 5% 7R, £ 6 CRE B}, pSico-shSTAT3 2H 5 pSico-shNeg 2 STAT3 (R E TR FH 2 F (P >0.05),7E4H CRE Y,
pSico-shSTAT3 2 STAT3 #HXf Fik & T & pSico-shNeg ZH) (43 £4.2)% (P <0.05) ; (K HMZFFE 55 i 78 pSico-shNeg 21
BN AEECH (203. 33 £12.42) /8 . pSico-shNeg/CRE 4 (196. 33 = 11. 85) /4L 1F . pSico-shSTAT3 41 (201.00 = 16. 64 )/
LB, T pSico-shSTAT3 /CRE 41 (42.00 +3.00) /1 %F & HAh 3 20 BEFEIL(P <0.01) . 5518 HHATIE# RNA TH#ik
- F1 CRE #Kii1 STAT3 ik EIARRERAIR AR N STAT3 {55 /K, H-FEAIK BIU-87 MR IMRZ 22T R RETT .
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Effect of CRE-dependent RNA interference targeting STAT3 on invasion and

migration in human bladder cancer BIU-87 cells
Dang Weiqi, Tang Hao, Cao Hong, Wang Lin, Chen Tingmei (Key Laboratory of Laboratory Medical Diagnostics of Ministry of
Education, College of Laboratory Medicine, Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective  To investigate the effect of CRE-dependent RNA interference targeting STAT3
on the invasion and migration of human bladder cancer BIU-87 cells. Methods RNA interfering vectors pSico
was used to construct CRE-dependent shRNA expression plasmids targeting STAT3, and pLVX-CRE was used
as an expression vector of CRE. BIU-87 cells were divided into 4 groups and were transfected with pSico-
shNeg, pSico-shNeg/CRE, pSico-shSTAT3 and pSico-shSTAT3/CRE, respectively. RT-PCR and Western blot
analysis were carried out to assess the efficiency of RNA interference. The abilities of invasion and migration of
BIU-87 cells after CRE-dependent RNA interference of STAT3 were detected by Transwell chamber assay and
wound-healing assay. Results Restriction analysis and DNA sequencing proved that the recombinant plasmid
pSico-shSTAT3 was constructed successfully. CRE-dependent green fluorescent cells were detected after the
transfection. The shRNA against STAT3 significantly inhibited STAT3 mRNA expression, and CRE and
shSTAT3 transfection down-regulated the expression levels of STAT3 in BIU87 cells significantly (P <0.05).
The number of migrating cells were significantly less in the pSico-shSTAT3 /CRE group (42.00 £3.00) than
in the pSico-shNeg (203.33 £12.42), pSico-shNeg/CRE (196.33 +11.85) and pSico-shSTAT3 (201.00 =
16.64) groups (P <0.01). Conclusion RNA interference of STAT3 mediated by CRE-dependent shRNA
expression plasmid can down-regulate intracellular STAT3 signal level and reduce the abilities of invasion and
migration of BIU-87 cells.
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XU RNA(dsRNA ) S A4 2551 [F] 5 mRNA
AR AR, HCAH LAY L A 52 B3 A R PR RNA T3
(RNA interference, RNAi) , M FR N 5 5% )5 355 K T BR
( post-transcriptional gene silencing, PTGS), RNAi 3%
ARUTAEAE V2 o T I gg i A N A S B 5, O 8
R T PR CRE/loxP 5 fir 41 7 S /2 4R 75
CRE EHRFINT T, PIDARIL R Loxp A5 51 &4
SCHRTEA KON R R AL AR B3 1A R AR, BT
207 T e 57 R TR B BR AR A RIOR P A
FHHY pSico-shRNA 3% 1k 48 1A B 1) i 2 Jit 3044 2, 72
CRE f7(Eitid 1 AL 5h shRNA f9 K3k, 5545 S
515 A IR T 3 (signal transducers and activators of
transcription, STAT3 ) J& 4% 55 ‘5% 5 7 5 WU 7 K
PRI, e 2 M EUR(E S BRI . ITAE
B KB, STAT3 A [ Rd 240 I o 45 S 7 3ot
Fb, HS T AT i A0 Ak S8 TR 2R 5L 74 %
DIASG . ARSLEAUAH pSico #52 CRE HZH JH4ERY
FHLE ALK pSico-shSTAT3, DL pLVX-CRE /E >}y CRE &
I IR A, 437 DR IR R 1 7S A i JH 32 42 T
PR, IFHE— P UESE STAT3 R il a] B3Ik BIU-87 4
Nt 285 7, IRl o 78 40 S e 1 Al P45 RNA Tk
RS2 PR , Ay ik — 04 Je Lo IS L 28 1

1 H5HE

1.1 ik fmfefe 22X

pSico I pLVX-CRE JUHL B PO K 2 A= 136 7 [l 4 3 5 58
0 5 AR B s POREAG AL 18 32 B R A B DHS o D R DS
ot Jis 2 U bk BIU-87 34 0y 48 5238 B ARAE o

T, DNA 3/ \DNA 37 RT-PCR U5 & | BRI Py 1) il
(Xho 1 \Hpa 1 SacTl .Not 1 ) .DNA F-4&iff (Prime STAR® HS
DNA Polymerase ) 42 TaKaRa /A 517 i 5 B 111 5 551 &5 5Tk
PR & B Omega 23 w5 # YL i1 1 B Roche 24 7l
DMEM Z0 35573k G 2F I8 FEEG W B Gibeo 24 F] ; STAT3
R FEREyUAE A B. D AF ;BB R C L ES/MNR 1g 6 —
BrLAB/INBRBL B-actin B 5 BEHTIA S W B A AZ 4 05 48 B 5 Tran-
swell /NZE Il B Milliproe 23 7] ; 3L 5 it ) B Sigma A &) 5196
BN 52 11 Invitrogen A= 4 TR BRAF] .
1.2 “TiE4% shRNA FH ARG M R B 2

HRAESCHKL 6 ] 438 (19 STAT3 T 751 K B 14 % i STAT3
FHFIN I FHA K5 shRNA (19 DNA F B, SPRIInA 9 4
BFE( TTCAAGAGA) K J2 )53 5 1F SCHEREAR 9 5 s il T, BE 5
Hpa 1 B V) JG T8 B0 B MK i B Ab, B SCHEBLAR (19 57 3
AGCT, 65 Xho 1 BUIETE BB HEAR S T #h . STAT3-shRNA
JF3 1E X %%:5'-TGCAGCAGCTGAACAACATGTTCAAGAGACA-
TGTTGTTCAGCTGCTGCTTTTTTC-3', % X %f: 5'-TCGAGAAA-
AAAGCAGCAGCTGAACAACATGTCTCTTGAACATGTTGTTCAG-
CTGCTGCA-3"; FJITH: X B8 )7 5] IF SL4i% . 5'-TGCTTCATAAGGCG-

CATAGCTTCAAGAGAGCTATGCGCCTTATGAAGCTTTTTTC-3’,
o X 4% 5'-TCGAGAAAAAAGCTTCATAAGGCGCATAGCTCTC-
TTGAAGCTATGCGCCTTATGAAGCA-3", W& i lFn 51 9B k
TEIRLEE , F Xho 1 #1 Hpa 1 XUREY] pSico A, Hy vk [l i £k 1
A TE T, DNA JEHRGHI/E T 5 shRNA JE#E, HALRZ S
KWFF I DHS o, G 2 B s R, S HRUTORE , XURFD) %5 , B S5
KL 0 TE A 1 5 21 BORL A 44 K pSico-shSTAT3 ,

1.3 kA5

P8 K A0 BIU-87 4% AL 5 x 10°4~4) 4 41457
T 24 fUtk b PR T 24 h 5 FIEE 4R X-tremeGENE HP
DNA Transfection Reagen %% 4t i i pLVX-CRE, J5 1% 2 W, 1 BH
Poo 24 h JE LT THRBURL, A28 B 20 0 iUt B g 4%
HeJ5 24 72 h 9OEERIE, W CRE-LoxP BHAIHIL,72 h J5 15
TR PR B 2 KT I R R L
1.4 RT-PCR #:| pSico 4k &) -F#Hak R

PR AL RNA |, 3565 A cDNA |, 577 PCR G, J2
g :95 CHIZEE 5 ming 95 °C 30 5,61 C 30 5,70 C 50 s, 4k
30 NMEF ;72 °C 5 4E{# 10 min, STAT3 L iiEE|4:5-AGAG-
AAGCAGCAGATGTTGGAGCA-3", T iif 5] 4. 5'-ATCCTGCAT-
GTCTCCTTGGCTCTT-3", ¥ 1 Bt} 190 bp; PIZ B-actin | {iF
519 :5'-CACGATGGAGGGGCCGGACTCATC-3", Fiif5|¥).5'-
TAAAGACCTCTATGCCAACACAGT-3', § 18 F Bt h 290 bp, 2%
M Quantity Oned. 6.2 S3Hr R AFHEA T 5047
1.5 Western blot # ] pSico #H Ak 8 TR

FEWCEE L, S0 pg S 17 10% SDS-PAGE 7355, i
fe= PVDF [iE b, % 5% BN W5 ks (9 TBST 4 °C 11 1d 8¢5
4 °C —¥i(Mouse Anti STAT3; 1:1 000 )¢ F 7%, TBST Bti%k
29K, TBS Pk 1 G _HiEE 2 h (PR TgG: 1:1 000),
TBST P 3 U T ISR BUR & 1) ECL A2 % 610 AB i,
W % E 2 min, Bio-Rad BEK UG &R GE AT KGR 4K, i1
Quantity One 4. 6. 2 B4 2517 K BEAE, [R5 8 B-actin
EORIS
1.6 {2 %%

A5 4 ALV ALAE , JEILYS DMEM AN 5 x
10*/mL, Matrigel 4% 50 wL/FL¥514H T Transwell /N2 | Fi
BiNE R ABFLINE 500 pl 5 10% A4 1L DMEM () 24 €1
M, BN A AR 200 wL,37 C 5% CO,MEH
18 ho Zhah YL (a, T IE B WAUEE T WL/ 2 DB RIS R = )
A RO AN . BB 3 SR ( x 200) , T ks — AL BT A 20 e
AIAn R H
1.7 it ¥ 54

FIJI SPSS 17.0 GeitH 4y Lo K HE A 7 B R R 05 2293047 o

2 HR

2.1 EFAREREEEE
HAH T L pSico-shSTAT3 4 Sac T #1 Not T XUEFY] f 2% 3
FOBRHEE FC FL UK AT, AN 1, B AR B (710 bp) Lh2s
BRIARERLHY A B (660 bp) K 50 bp, & shRNA F Be K EEAHAT, If:
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H R 1 55 R 8 52 4 A ) 1 5 3 4
1 2 M STAT3(92x10°)— . e e

<5000 bp

<2000 bp
<—1 500 bp

1000 bp
750 bp

500 bp

710 bp—
660 bp—

<250 bp

<100 bp
1: B39 & 48 %5 pSico-shSTAT3 ;2 ; 47 % H 4k pSico; M: DNA
A7 (DL5000)

1 EHR pSico-shSTAT3 KW EGYILE

2.2 pLVX-CRE st pSico-STAT3-shRNA F#.4F A4
CMV-EGFP ik & A7 1E T pSico Bk & 1 1 %f Loxp
DL Z 8], DR T AR i 2 M 35 36 2 S 1% 00 4 BT CRE-Loxp
MR . FIETI DB T WA YIS 24 h J2 72 h 354
FIXMEM, T CRE B4 51 72 h 40586208 1 AR
(E2) . RT-PCR 45 3L W], STAT3 [y KB TR Z G H B35
A%, FLTHER 52 CRE 14 (€] 3) . Western blot 455 75,
4 CRE ANFEALERT, pSico-shSTAT3 SZ4G2H 5 pSico-shNeg 44 1
BL,STAT3 B RBZ LB EZF (P >0.05); 441 CRE i,
pSico-shSTAT3 41 STAT3 A% Fik & T[4 pSico-shNeg 41 [
(43.0+4.2)% , ZREAZRITFENL(P<0.05), LE 4,

CRE(-) CRE(+)

24 h

72 h

CRE( +): #3 pLVX-CRE #§%mff;CRE( - ) : R4t pLVX-CRE # % i&.
2 FEERLEHMENZE pLVX-CRE X pSico-shSTAT3 R = A A

M 1 2 3 4

500 bp—
400 bp—
300 bp— «—B-actin(290 bp)
200 bp— <«—STAT3(190 bp)

100 bp—
50 bp—

M 474 ;1 35 % pSico-shNeg £8;2 ; # 4 pSico-shNeg/CRE 4133 4
% pSico-shSTAT3 48 ;4 ; 4% 4 pSico-shSTAT3/CRE 41
&3 RT-PCR #&ill] pSico-shSTAT3 4\ /) RNA FHi R

B-actin(42x10°)— ——— A

1:4% 4 pSico-shNeg 20 ;2 ; 4% 4 pSico-shNeg/CRE 21 ;3; # 4 pSico-
shSTAT3 41 ;4 . 45 4 pSico-shSTAT3/CRE 1
4 Western blot #il| pSico-shSTAT3 S RNA Fif 38

2.3 pSico FHAR & L AL A AL AW STAT3 1% 42 5F 5|
#2 40 JAR SME 208,55

Transwell #H Ml {2 2% 1 50 45 2R WOR , 5% 4 pSico-shNeg 4 |
pSico-shNeg/CRE £l | pSico-shSTAT3 £ %] BIUS7 4%k 43 51l &
(203.33 + 12. 42) . (196. 33 = 11. 85) /4 F F1 (201. 00 =
16. 64) /MLEF , HA LW 22 5 BG4 8 L (P >0.05) ; i f% G
pSico-shSTAT3 /CRE ZH )40 i 412 (42. 00 £3.00) , ¢ HAth 3
2H W HFIR(P <0.01) . WLE S,

A 3£ pSico-shNeg 41 ;B 3 4 pSico-shNeg/CRE 41 C; #% 4 pSico-

shSTAT3 #41;D . 4% % pSico-shSTAT3/CRE 41

B 5 Transwell #ill| pSico-shSTAT3 4} 5/ RNA F#i 3| &I 4R
BEMYE (SHEFEE x200)

3 it

1R ZEFNEL RS 2k IR T i 1) EE LA, 2
RRMFET- M EEEH . L, 3 B e R 2 5 %
ST 5 Ik g £ 3 R T R B A R
SCT S ARBIRGE A Transwell {228 526 4 I 4% e
YLk BIUST 4 i ) (=2 28 6E ) ot A8, 25 SR 3, 78
CRE f7remt, T 40415 B E T B4l b, BIUST 41 fifg
(=22 HE S B R I, Ui B STAT3 ik PR 75 6 b o 12 22
MBI EEEEMO,
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STAT3 J& STATs 5 [ 55 Hh 1 H 2, S 41 i
HNETFFIREA FLROE STAT3 EIi#Y JAK 5% SRC i
LRV, STAT3 iR b (pSTAT3) , JE i R 1K,
HEA AN , 2 5005 200 5 g g g e % e s
TEHE RS W )R ¢ 10 B0 3 DR S SRR N0 H AT,
STAT3 B9l e XML N, 40 PTG Ak STAT3 DU
I 23K T N 2855 e Ji 240 i b, 2 0 A4t M 24 2 L R
I 2 L g T TR A AR PR R A RS, H SR R
WUGEEIRIE T AN ST & B, 1] STAT3
HA S5 W00 (bystander effect) , RIEA A A ] — b 4 fifd
f) STAT3 , R A% K 55 7 14 | A 32 b 40 a0 17 1 ok 9
2R, PRI, 3] STAT3 J&—Fh 4234 ( multicomponent )
AOBTITIR SR M o SCAR S A A L ] STAT3 1) S5
shRNA A3 1K, i i RT-PCR F1 Western blot £l
BIUS7 #fiffirf STAT3 [T R 33k & , 45 3R o7 Ho A i)
BORA

AR TS 2 HA TS DI RE MY RNAL 2R 44 1) & 7 N
RNA THEAANE Jy e 16 T7 KA LR 54 4t T
WL I A o 38 3 AR (4375 AL AT R R A
AR AR E I T AR, AR S5 U R 1Y pSico
% CRE-LoxP B2 R Ge 845 , # 1 RNA 47 1
BT B TR S R R R G S A S — R 7R
U6 3T 5] AME 3 1 Loxp J¥ 41, REAE 55 41 )5 9%
VIBE 1 [ B O+ U6 J5 3+ 19 3% 7% o pSico BEFE CRE
FEPERIE O T 8 3 5 40 J5 3l shRNA (1 33K 7 7 2 1
PR o pSico ZRARA B G 18N 15 5 4454, /T T
P e RNAL 2R (104 2 S A ke, DT AR A5 53 4
T IRECR , X RA RS T — 2 B N4 .

25 LT, AR S5 R AT PR 45 A9 pSico T4 ER 1A
XF BIU-87 2 ffu i) STAT3 &3k i 17 40 i, A5 il 5]
STAT3 fF5-HUE T, JF BT U B R B
W55 o X STAT3 FEPRI g — 2L IS, AT Sy i DR s 0 1%
O g R T TPAG B AL S IR
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