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[HE] Bf #HE Wpl AR EARBEREAB R FRETILR BB A FITANH h, FiE ABRBFEREF
# Wip 1 6942 % &k RNACGhRNA) # A 5Lz & MCE-7 Za . KA gRT-PCR #=%& & i 9 i 3% (Western blot) #& ] 3% % 47 )& @ e,
Wipl mRNA.%& & 9 4% ,MTT % A X 48 i R & Transwell 42 & % %40 Wipl-shRNA 3¢ MCF-7 40 i3 78 .4 = . Bl 1 B4z £
BB He, AR H p53 KB KL 09 T4 RNA 4 F pS3dsRNA, I 547 £ T /5 5 $UM B MCF-7 28 Ji Az & 4545 09 %
58 s 48 h 5 . Wipl-shRNA %1 %8 f 3 # %% 3% . NC-shRNA 284555, Wipl-shRNA 28 4 i Wipl mRNA #= & § 9 £ i% 4 5
#0.29140.025.0.2030. 021 55 NC-shRNA £1 0. 95440.090.0. 9630. 092 st 3z, £ F A %+ % & XL (P<0.05), 4% 8t
8] & R A E AR, £ R Sit 3 & L (P<<0.05), NC-shRNA 215 31 55 8% 4 40 #6098 T 4 F Wipl-shRNA 41, £ % 4 % it
F & L (P<C0.05), NC-shRNA @2 G, +G, #1.S B e 4 % A 53.543.6.27.3+E1. 5, Wipl-shRNA 284 5] % 72.3+5. 2,
14.640.8, 2 F H %it 3 &L (P<<0.05), Transwell 43 £ #£7# 25 £ & 9, NC-shRNA 28 %8 it 44 § I % 34 % F Wipl-shRNA 41
(P<C0.05), *F #2840 6% p53 mRNA 9 & ik an he 4z & 445 69 F B4 5 pS3dsRNA 48 0L 4, £ F A 43t 5 & L (P<<0.05),
it RNATIHT A 2474 SUIRE MCF-7 2806 Wipl &35 , Wipl TREI ALK ORI YAl EmEga . AT, AH512
% 445 ,p53dsRNA F 3 p53 & B F A5 3 Im 5L & MCF-7 2 I0 42 2 4645 44
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[Abstract] Objective To construct the Wipl gene recombinant lentiviral expression vector and to investigate its effects on
breast cancer cell biological behaviors. Methods Wipl gene short hairpin RNAs (shRNA) was transfected into breast cancer MCF-
7 cells through lentiviral infection method. Wipl mRNA and protein expressions before and after transfection were detected by u-
sing qRT-PCR and Western blotting. The effects of Wipl-shRNA on the proliferation,apoptosis,cell cycle,invasion and metastasis
in MCF-7 cells were determined by using the MTT assay, flow cytometry and transwell invasion test. Interfering RNA molecule
p53dsRNA inhibiting p53 gene expression (p53 dsRNA) was screened,and the effect of p53 inhibition on MCF-7 cells invasion and
metastasis was analyzed. Results After transfection for 48 h, the cellular fluorescence in the Wipl-shRNA group was stronger,
while which in the NC-shRNA group was weaker. Cellular Wipl mRNA and protein expressions in the Wipl shRNA group were
0.29140.025 and 0. 203=+0. 021 respectively, which in the NC-shRNA group were 0. 954=+0. 090 and 0. 963+0. 092 respectively,
the difference between the two groups was statistically significant(P<C0. 05). The cellular survival rate at various time points had
statistical difference between the two groups(P<C0. 05). The early and late cell apoptosis number in the NC-shRNA group was less
than that in the Wipl-shRNA group, the difference was statistically significant(P<Z0. 05). The cells numbers at phase G, +G, and
phase S in the NC-shRNA group were 53.543. 6 and 27. 341. 5 respectively, which in the Wip-shRNA group were 72. 3+5. 2 and
14. 6 0. 8 respectively,the difference was statistically significant(P<C0. 05). The Transwell invasion and metastasis results showed
that the cell transmembrane number in the NC-shRNA group was more than that in the Wipl-shRNA group(P<C0. 05). The cellu-
lar p53 mRNA and protein expression had statistical difference between the control group and p53dsRNA group(P<C0. 05). Conclu-
sion RNA interference can effectively suppress Wipl expression in MCF-7 cells. Wipl may affect the proliferation, apoptosis,cell
cycle,invasion and metastasis of breast cancer cells by modulating protein expression. p53dsRNA increases the invasion and metas-
tasis ability of breast cancer MCF-7 cells by interfering p53 gene down-regulation.
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2 905 1 Jm 00 5 LR R AR R L HIV-1 3k al & B Ok 1Y
FEEIT AR . FLRENE e AR 3h ) 41 ZR ek R AR 41 AR
RO T A B IR G RNA T4, 2R 4 Rl K Of AR %R
FE AT LATERE EAN M T A B, B R R S LR
20 M 8 AT 4 S A 3 T LK A o B A M AT AR

IR AE IR B 120 L BAESE T A 50 U7
NGTREEZIRTTIE 10 R ZMEMK T 37% . Hui. 7L IR
B A E A I iR AR — KR RS T
PR BT 43 Bt S S A W 2 A BF R i B

A SCR T8 0 B R O K Wipl 195 R 2k RNA
(shRNA)#: A LI MCF-7 41 ifg . 5k il qRT-PCR F1 & 4 5
E k% (Western blot) Kl 4% YL i J5 48 il Wipl mRNA 25 111
ik MTT 3k iU M R & Transwell % 28 52 56 4 1] Wipl-
shRNA X MCF-7 4t fd 3658 08 12 J5 B I AR 22 56 B 1 58 i), 43
M6 PR A 97 2L AR 968 B T30 A% 0 DR SR 37 1 7T i
1 H#57H%E
1.1 MRS5iRH R MCF-7 41 iz A Rk B o 22 B
A % ; DL pLenti. puro-shWipl-eGFP & it ki Fl 25 & . & %t
Wipl X shRNA T H (#% 1 % 7 T 20 Bt ki T DA M a2, JF 52
Wipl-shRNA & [ #: %} B8 shRNA (NC-shRNA) 18 %% 5 1 1
BT EA S B TN A R B IR A R B A
BLH B A A TRBAR RS A BR A Al #e 4, gRT-PCR it
R G ARt Rk T A A s RPN B BEYLIR Wipl,p53 19 A
FE Abcam 24 #] 5 pS3dsRNA & B H ) JH 8L AR 91 A R 2 A
AL,

1.2 ik
1.2.1 iM% or S48 ae s S 1 doR LI MCF-7

4 LA AR AL 10° A BERR T 24 FLAR P, fr 40 M 2R K3k 80 %6 T
B HE0E G B R BRI (& NC-shRNA 5 Wipl-shRNA Jii ki) 1
mL A YRR 12 h Z 5, 096 55 ) % % IF K DMEM
B 1 mL In AT ALk 55 . R 48 h Z )5 Wl A
S0, 6 0 A0 I AE 5 5 S B TR I APk L, DT a R T OR 8%
F. ST Ay 2s #E L 41 (NC-shRNA 41) . %% e 40 (Wipl-shR-
NA 41) .

1.2.2 RNA 4RI 5 qRT-PCR  Wipl $#% Trizol i 7 i} B 12
B i S RNAL MR RT-PCR 32 7] & U4 W] 33 5% 5% i cDNA.,
#AT PCR ¥ 1, Wipl Ei# 5% .5 -TTC CCC ATG TTC
TAC ACC ACC AG-3', T8l 4.:5-TGA GGG TAT GAC
TAC ACC TTG GAC-3'; GAPDH | i8] #1: 5'-GTC TCC
TCT GAC TTC AAC AGC G-3', Filf5|4:5'-ACC ACC CTG
TTG CTG TAG CC-3', PCR J i £ #: 95 °C Wi 25 £ 60 s.
95 CAFME 15 5,60 “CiB k 60 5,72 CHEAf 45 5,40 MEH . F)
FH BB B BE I F VK USRS AR K ik & DL Wipl fil GAPDH
BRSSO K LR R .

1.2.3 Western blot 3R B YL Rl J5 40 8 8 & 11, BCA B
FERE TR o 10 90~ 058 S5 R 4N 3R T 44 T e 6 Mg v Yk 52
AR 109 40 5, HE A7 ] AH SRR A CR A IR £ 4 ) = TR 58 P 2R
JE1 h 43 515 Wipl $ii4 . p53 ik fl GAPDH $Hifk (7 B3
15000 JRNIE (4 CHL. 986 “H (ke 1 : 2 000)#E471 h
FRWEE . HERBROAEOCRER RGN Rk EEd A
144 5 GAPDH 4%l K L H RN .
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1.2.4 MTT 3k BUAL F % $oA: K 09 4 Fh s 5 7026 ~ 80 %
NC-shRNA £ \Wipl-shRNA 21 41 ffd #ic 5 L 5 000 4~ 41 il . 5
LR 200 pL 78 96 LI FRAR N T LAHEFD . 20 R 8E 3R 0[]
24.,48.72.96 h, 5 mg/mL MTT ¥ 20 pL fERFR 4 LR 4 h
A AR SRR 7 4 h B =8 2L, LM A 200 pL DMSO, F
VLYR G BB 45 SV o ik . A 4 B 3h B AR ORI 45 L T o6
BECAA 490 nm Sy H AP 620 nm R HSH K. 4
RGOV =SLI 4 A {8 /5T IR4L A {5 X100%.,

1.2.5 ZUARUH TS RIS 40 M0 T e B A K B R
B 709 ~80% NC-shRNA 4], Wipl-shRNA 21 40 8. 40
JELTE Ak W T TS Y 4 “C IR R 22 vl (PBS) wh sk 2 W, LA
1 mL 254 52 i g f 40 it 33 B R IRE 2 T 1X10°, 76 5
mL A R IA 100 pL 412 B4 A 10 pL Bk w
WE , JFHEAT 15 min 19355750 . 40 L A - BROAL T 4504 K
R BE 70% ~ 80% NC-shRNA #f ., Wipl-shRNA ZH 28 fifd ,
H5 20 I AL VR T B 1 4 °C PBS bk 2 W R EE R
TZF 1X10° 78 5 mL g 2VE A 195 (L (19 240 i Bl 1
A Annexin V-FITC 5 L il PI i 10 L AL 79 0E , I 3
17 15 min A3 2) 3R . >R A 240 i A B LRI

1.2.6 Transwell 228525 Rk R NS i fL JE I 4l Matri-
gel BEME (8.4 g/1) 50 pl BX TG Matrigel % ¢ 5 ik iz g 154 £L %
JiEE ,NC-shRNA 4 , Wipl-shRNA 21 41 itd ¥ L) JC Ifn. 775 B 37 Hk 16l
LA B (R T 1X10° A 5 £ B 50 pl 7E/NEH#HATH A
800 uL 10% DMEM 5E 48R HA FEMA S 18 h J5 . 1
R 2 0 U0 T I =TT O 440 PR L T T Y 0 S IRAR 2R O
W 1 4 96 22 38 B RS [ 5 , 08 47 20 min 0. 12045 R e o,
A5 % o o S 43 0 ] BRI 4 45 B ATLER S S HR B L 3 Bl S L B
PR ZE R 8 o AL A 200 ML 250, R A S 19 4R 22 e 0 A
L Y P S BEROR

1.2.7 p53dsRNA JTERRLN 9 %% 7E p53dsRNA w1 fifi
H R 8% U0 B ik R L2800 e 5 1 — A~ sIRNA P51l F 22 J5 3L 4%
P sL 5 . FF p53dsRNA #i B )5 5 Lipofectamine2000 i 7 1
4 8 siRNA/Lipofectamine2000 & & W) . B B Y5 &5
T B 2L R MCF-7 46 il 5 Opi-MEM K5 35 W i 5 52 M b
siRNA ¥ BF 24 50 nmol, M{&Fk 2mL, 6 h [5F# & 10% R4
L35 9 RPMI 1640 3% 37 M 4k 22 5 3% . 48 h J5 1R BUE RNAL 17
qRT-PCR WLEE p53 JTERBY

1.3 geits b # SR SPSS16. 0 S it 8k, 3+ Bk L
T s R K One-Way ANOVA | Independent-Samples ¢ &
¥, RSE AT SIREE LD P<0.05 BERARITFE X,

2 &% ES

2.1 18 T Y O R AR S AR 3K AN AR Bk A HE XS 4 s Wipl mR-
NA FIE A RIEH N Y 48 h 5, Wipl-shRNA 41 41 il #%
P RERAE 85 %0 L E L PEOLE R s NC-shRNA 40 i e R H A
20% e A B 6k ES . WK 1, Wipl-shRNA ZH 41 ifg Wipl mR-
NA I [ #5454 0.29140. 025,0. 20340, 021 5 NC-
shRNA 41 0. 9544-0. 090, 0. 9634-0. 092 [, 25 5 A Gil 2
B X (P<<0.05),

2.2 Wipl-shRNA X} FL s MCF-7 400 558 08 - B 12
BRI YA A I )N AT R LR 2 R A ST
7 SL(P<<0.05), WL 2, NC-shRNA 21 5 4 5 i 30 40 Ja i 94
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T4tk (5.42£0.6) %, Wipl-shRNA 41/ (17.64+0.9) %, % R
B Gt 5 L (P<<0.05), WK 3, NC-shRNA H 4 G, +G,
.S 0140 K4 9 Ry 53,543, 6,27, 341, 5, Wipl-shRNA 4]
IyH R 72.3+5.2.14.610. 8, 2 A G it # B X (P<<0.05),
LR 4. Transwell 1278 45 5 & H] , NC-shRNA 2 41 fifd () 2 i
¥k 106. 0411, 0, Wipl-shRNA 41K 49. 0+6. 0, 2 B4 5 it
2B L (P<<0.05) ; Transwell #8455 32 FE 8], NC-shRNA 2 41
MBS ZE Bl 96. 049, 0, Wipl-shRNA 2/ 42. 0+4. 01,22
A EE X (P<<0.05), )W 5,

A:NC-shRNA 41 ;B: Wipl-shRNA 4

B PERRERIE ——————

& 5 Transwell #& i ZL iR E MCF-7 22 2
ERBIER(X100)

Wip1-shRNAZH NC-shRNAZE

(S 53

1.5+ L2
A NC-shRNAZEL
1.04 =@ Wipi-shRNAZE E‘ﬂ%’! 08
E .
: g
= 059 o o4l
e .
0.0 T T T T T
0 2 48 72 9% 0.0
mHE (h) Wip1-shRNAZE NC-shRNAZEL
& 2 Wipl-shRNA 3t 2L g & MCF-7 A EE RN 6 Western blot # il 2| Bf & MCF-7 ¢ fg

P53 EEKIRIX

A:NC-shRNA 41;B: Wipl-shRNA 41
B3 mEmmARRN R ARE MCF-7 AT ER

A:NC-shRNA 21 ;B: Wipl-shRNA 2
B4  RAABEARENZERE MCF-7 45 F 88 7 p53dsRNA X ZLig#E MCF-7 4858
BZEEBHEM(X200)

2.3 Wipl-shRNA % L it MCF-7 48 p53 2 [ 1Y 3Rk 5%

M NC-shRNA 4I4iffih ps3 HEEH EAMWH T EEE R 2.4 p53dsRNA XJ 7L M9 MCF-7 40 il p53mRNA 323k J& 2
0.765+0.067, Wipl-shRNA #} 0. 315+0. 033, Z F A 41 ZEBNFWE X A, pS3dsRNA 4 4 g p53 mRNA ) 48
22 L (P<<0.05), WL 6, NP ek 4Bk 0. 6630, 047.0. 190 0. 013, 2% 52 4 i i 2%
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B (P <C0. 05); % B 41 20 Fis 1= 28 5% # 10 28 R 504 5 o
135.0414.0,104. 0+9. 0, p53dsRNA 41435k 155. 0+ 16. 0,
108.047. 0, Z RA LG4 E L (P<<0.05), WWE 7,

3 03t it

Wipl 5 Wild-type-53 % Y] # %, 52 3] Wild-p53 1)1 %,
2 53] DNA [# G &t L HREEN/ERY . Wipl
TE N O S LRI L T A0 R A A 2 B A0 R R R A AR
B R IB KOS REE AT 17 5 Yk, S 5 R 40 i
B ML AT T A R . T Wipl SR UL T RE % 52 B0 Sk
BT A 40 o 5 SO I 04 R A= O RN & R g Ak R B P [ AR
™, AT BoR . Wipl BERS B AR 1k H2AX I K 5 15
SAS B L KR 0 B 3 B T . BRI A, R FD
R R & A & & % 3 Wipl [i] NF-xB,BRCA1-IRIS™
B EAE R 9 BLAE 4 Fl Wogi v Wipl 19 i R 38, % ps3 &2
71 5% R P U AT LA 3 p38MAPK/p53 {55 B ok S 3
W15 po3 ARt . DL Wipl S 2 iy 3L B3R
SRR FF IR HANATH TR AL RNA JE BT 48 B AR U0 3R
B R D283 4 i 5 B Wipl 1y iR &35 & 1 pb3 my R ik
KPR 0 A T A BE R T EA SR E R,
H ke AR R LR MR 5 7678 RN E 4l b B Y
BRI B S AL G R] B T 0 43 2 200 Bt B PR 0L O o 4[] B
18,

XoF 1% 5 1 Ok UG BB T A SR R RN — AL B
RINA g 5 1) F0 0% . 100 % g 247 10 5 1 1T 48, 5 R ) 7 42t s 5
JE AT LATESE 35 DNA |4 A, Ho 38 58 Rl 15 32 40 M 174 386 78 T aff
17 AN LA R AR Ay A0 M IR e (B AS TR 5 B A5 R R
SRE MR R R E B RN ARG BRSNS . B fE
RGN EBRERGRETH. EEN LRACESKZE
BETT . BRGS0 i SR AR B R R R A RS
FEPOR S A EHE S B SR AT S AN R sk R e
JOIE T L R AR B i O A R A B A O . BT L
Xof 43 ZA AR 43 2L 40 A 8 e ) i %ok T 1 40 B IE AE 8 S IR UK
Jello) A AT RO 2 05 B T A0 B S TS B AR TR T N S A
P LB AN 2 | B A0 A Jak g R A Ak S T DA S B A% AR 1Y
BHCT PR ) A2 S T A B0 A e i PR R R L O
WA B FAC, B A R T T R S e i B kU

AT W > 48 9% AR AR AT LT Wipl mRNALE [ 1%
KR B0 A A 3 ) TR AR GE 20  F 40 fe E A A3 B0 ] W B
A AN A K Pt 2 B . H p53dsRNA X MCF-7 41
fifl p53 mRNA £ ik R EH B WA= A . MR B
/N X F Wipl shRNA P75 35 20 Rk 36, & % F MCF-7 40 il
Wipl i) 235 7K 7 1T LA A5 2000 BR - 5] B, 2 90 34 L Bt g 40
P 46 A A R T A RO R, Wil B B IR DT R
T 7L R AN S B AR R e ST L ik — 25 Wipl 7 3L IR
HAPRBAERILEES H5IREN KA R HE R
FeAEH O s B 09 S8 1) JA T B A T IR K HlE . Parssinen
SEHUBIEST o A R O .

Wipl shRNA 185 8 {4 7T LU AT R0 ER | 7] B 8 40 3
200 0 e T R I . A R R Y B 5T R, Wipl
RNA T T A 2 7L 598 58 1] Y6 97 09 BT 50 R & o i 97 5 T
W95 1 B A
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