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[ Z] HHE: T RNAC RNA interference JEARIMHIFLIRE MCF-7 200 AKT1 Al PI3K P85 W L% kX% MCF-7 40 /s
AT RS ZREE N . JTV2 0% AKTI PI3K P85 W siRNA FF il e 2 HE 1% % ¢ RNA( shRNA ) EE 2 s 75 Jo b 36 1 2%
& rAd5-siAKT1 -siPI3K %53t Z 7159 MCF-7 400, )3 H real-time PCR F1 Western blotting #:%% Y2 5 H A mRNA FEH
B2k 7K, 3] Western blotting #6:3 H A%9 3% WL 5 PCNA Lcyelin D1 il P53 (A5, W MTT 3 R AHIEA 2-D
F13-D Matrigel SEHA MCF-7 40 L% Y275 B0 40 Mo 34 5 P I AR 22 RE . 45 IR« T 4L I 7 FOR: 2 A 2K rAdS-siAKT1 -
siPBKA AR ] AKTI, PI3K P85 shRNA W] LU &Ml H i 2 AKTI Fl PI3 Kp85 1) mRNA FIEE H 3R ik ; T HFAH G+
PCNA .cyclin DI AYZFIAIR R4, P53 FEI8 0 E . MTT 45 5 /R rAdS-siAKT1-siPI3K 2 40 it 4= KA 2R > 50% , 5 A 3 Y
H1 M rAdS-siCurl Fe YL 2i g, Hh BB 09 G, /G, 4 JELIDIRELA 52-D 1 3-D Matrigel SE55 7R , A YL 2H Hl rAdS-siCurl 5 L2 40
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RNAI targeting AKT1 and PI3K P85 suppresses proliferation of breast carcinoma
MCEF-7 cells
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huo'*( 1. School of Pharmaceutical Science and Technology, Tianjin University, Tianjin 300072, China; 2. Tianjin
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[ Abstract ] Objective:To investigate the effect of RNA interference ( RNAi ) targeting AKTI and PI3K P85 on the pro-
liferation and invasion of breast carcinoma MCF-7 cells. Methods: The recombinant adenovirus expression vector, which
contained short hairpin RNA ( shRNA ) targeting open reading frames of AKTI and PI3K P85 ( rAd5-siAKTI-siPI3K ),
was transfected into human breast carcinoma MCF-7 cells. AKT1 and PI3K P85 mRNA and protein expressions were
detected by real-time PCR and Western blotting analysis. The expressions of PCNA, cyclinD1, and P53 were also detec-
ted by Western blotting analysis. The proliferation and apoptosis of MCF-7 cells were measured by MTT, flow cytometry

and 2-dementinal and 3-dementional matrigel assay. Results: Recombinant adenovirus vector rAd5-siAKT1-siPI3K dra-
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matically down-regulated AKT1 and PI3K P85 mRNA and protein expressions in MCF-7 cells; the downstream factors PC-

NA and cyclin D1 were also down-regulated, while P53 was up-regulated. Growth of MCF-7 cells was inhibited by over

50% in rAd5-siAKT1-siPI3K group as measured by MTT assay, and cell cycle was arrested in G,/ G, phase compared with

untransfected and rAdS-siCirl transfected groups. Cell growth on matrigel matrix showed normal cell shapes, while the

cells in rAd5-siAKT1-siPI3K transfected group were detached from the matrix or grew in scattered clustering patterns,

forming only small aggregates. Conclusion: shRNA targeting AKTI and PI3K P85 can significantly down-regulate the ex-
pression of AKT1 and PI3K P85 in breast carcinoma MCF-7 cells, and inhibit the growth of MCF-7 cells in witro.

[ Key words ]

DL 3R H A R 52 A& ( epidermal growth factor
receptor, EGFR )57 4wl i Kk AR B 70 7
W A R VT 22 e AR ) LR R oy R
PF 2 R R PR 5 3 e TS T U
LR B -3 -3 B ( phosphatidylinositol 3-kinase, PI3K )
T o A A PR 52 A T R A 455 v 40 i
S ML, PIBK/AKTL f& EGFR 1553 v i) G4
K, 7E EGFR 55l % 5 5 W% M SB0s E b &
BEETRZMMEN 0 AR RNA THHA
( RNA interference , RNAi )55 FLAY i L RNA 7K
FoA BT I B AR T MR R A B 1
TR e R R AR 02 F TS RNR YT
WFgE b R R 2 3R . % T RNA T4
ARTE Z s A M ik vb 2445 20 L HL R B A
I 1Y RNAL AT LA RO 30 61 FE RNA (93K 35 , [F]
PI3K/AKT1 7E EGFR {5 %5 3 i (19 i ZAE AT, A wF
FEHEPE AKTI \PI3K P85 JHE s JEAT T RNAi, W58
XL MCF-7 20 By 5 30 VR, R b
FEPNAIT R IR

1 #HR5EFEZE

1.1 3K 54t

T B LR 3% GK HE 1Y B 2 R B AAA
rAd5-siAKT1-siPIBK ZHERI P E Y TR AL
F MY (T3 41 AKT1: 5'-GGAGAUCAUGCAG-
CAUCGCTT-3", T-Hifi i : 1 540-1 558 ; PI3K P85:5’
-GAAAGGAGGAAAUAACAAATT-3', T T o7 45, : 371-
389 ). DMEM Wl H Gibco 23 #), AKT1 ., PI3K P85,
PCNA .cyclin D1 .P53 Z35afEHiIAN H Santa Cruz 24
Fl. Western blotting Fff F i 50 4 H Sigma 2\ A,
PVDF I H Millipore 2 7], RIPA 24 14 [ 3t 3¢
H B A EARAT BR A A A2 Rk R &
H Pierce /A Fl o i 5% 56385 & Al Real-time PCR
F & A TaKaRa 2 Al AKT1 5| ¥ /5 51: F:5'-
GGCCCAGATGATCACCATCAC-3', R: 5'-CTATCGTC
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CAGCGCAGTCCA-3"; PI3K P85 5| ¥ /741, F .5'-
AGCATTGGGACCTCACATTACACA-3', R: 5'-ACTG-
GAAACACAGTCCATGCACATA-3', MTT #l DMSO
A Sigma 2\ Al o Matrigel 14 H BD A H], Transwell
W Costar 28wl , HAiali o R Ey™ /3 M 2l .
1.2 Shoyiabisi

LR IR 20 kR MCF-7 W [ o [ Rl 2 B 7
Y AR A 2 A 5 BT v B R 2 e AR P L 10%
FBS () DMEM 523555 , & 37 °C 5% CO, W55+
FEP LR IR . Ly 3 AL BB Cul )\ EE
A R T G L AN 2H( rAdS-siCul ) . EE A IR iE 4
( rAd5-siAKT1-siPI3K ). %% YLt HJG I 1 35 3% W 3%
MOI 24 100; 54445 4 h, FEFRW, AT 10% FBS
) DMEM 35 532 W Ak S35 5% 48 ~ 72 ho 9% fl5e
TR A R A AR B R % ) = (OGRS
g S A AL ) x 100%
1.3 Real-time PCR ## AKTI1 #= PI3K P85 mRNA
4 &k

YL JE 48 h, PR HCAR S RNA i 7% 528 eD-
NA. P47 real-time PCR, LA GAPDH fE & HE . §”
Bk 2 25 wl:SYBR Green 12.5 pl,ROX 0.5 ul,
dd H,0 10 pl,cDNA 1 pl, EHF5I4 0.5 pl, Filf
5190.5 wlo W Z&1F:95 C .10 min,95 °C .5
min, 60 C .34 min( ¥ 4% 40 ),95 °C .15 min,60
C .1 min,95 °C .15 min, Z5HFHFIFE:ACt =Ct H
B FER - CtGAPDH, AACt = ACt IGYT 4 — ACt Xt iR
2H;RQ ( relative quantization )JR YT 41 =224, RQ X}
e =1,
1.4 Western blotting #4 AKT1 F= PI3K P85 % &
89 R A

L 48 ~72 h 5 HEHL MCF-7 408 S 1, A
BEWREE, B AL A S A5 & 1, 47 10% SDS-
PAGE. HLUKJ/GVKIA T 80 V %15 60 min, PVDF Jii
FiREMA 2 h, 0 A —Hi( HT-AKTL, $i-PI3K P85,
1:1000) % #2, W & o &, V&5 A =¥t
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(1:1000)FEELHEFE 1 ~2 ho PVDF & 1E i [
bR fksE RGP $% 1 1IRAD) T PVDF Ji# L,
SYNGENE Chem Genius B 1% & 4t i 1%, 1 Quanti
Scan3. 0 Z%F H 09 & 47007 -
1.5 MTT ##m MCF-7 2mfe3 54

BOGECE K MCF-7 4, & B 1k, 3Rl T
96 LA, i 2 000 4~/FL(200 wl), H4 5 &
FL, I A 0 40 i i X B AL, 96 FLAR I & FLH T
PBS M7, B 37 °C 5% CO, 4MilE M NG5, 4%
P12 hJ5, WREE gy . FE ) 24 .72 120168 h 1T
MTT A& EEFLATA 5 mg/ml MTT 20 pl, 4kZEH; 5%
4 h, /N0 BV, BEALIN DMSO 200 wl, & Tl
IR LR 10 min. EEAR AN 4% FLOG %5 B
(D), IHERA S5 FLAIE . R 40 AT 5 % )
1.6 AR5 H MCF-7 20 e 3 HA

Wt R e e Js I Ak X B A K 0T MCF-7 41
UL A 15 B 4 M B, D U8 S 75% T 4 °C
SEAMMLER . A RNase AC 1 mg/ml )200 wl,37 C
%5 30 min, 5 PI Y0k 800 wl IRAJJG .4 Cilbt
et 30 min. Calibur Jit 41K, S8 75 H Cell
Quest B 434745 L4 174) JE 30 A A 43 A
1.7 Matrigel &7 kAam MCF-7 2a e el & ¥k FoiZ %

2-D Matrigel 5256 : Matrigel 11 DMEM #% 1: 2 Ho 44
FiRe 5 B 200 pl WS A BT 24 FLAR,37 CIEE
30 minff Matrigel SE4BER . R YL )5 IFAb T X400
A MCF-7 4 AT T R 2 M2 40 10 000
A/ FLIERAE BE[E ) Matrigel B2 I, INA & 10% i/
/N IR Y DMEM 355725 200 wl, &40 3 E AL

3-D Matrigel SEHG 24 FLAR H TR 100 pl Matri-
gel,37 CHWEHE 30 min, fifi Matrigel #E[F . FFF5 505
FEALTFXFEO A K B MCF-7 40 J 78 £b o 20 4 i 2
W, VRS AV FE 2 10 000 A4/ ml; S5 AR B Matri-
gel FIAMLE IR G, AREFL 100 pl AU SNA 24 fL
Morp, B 37 CREFEA 30 min, fiff Matrigel #E [ ; il
A 200 pl EeREFEEE, Al 3 ZfL. W Olympus
AH 258 B I P LS
1.8 %itzan

B, v +5 Fo5, F SPSS11. 5 Bk fh4b 2R, 5%
T 25301, P <0.05 AERHGIFE X

2 & R

2.1 MRtk g
¥ MOT 4 100 ¥ 51 2H B 75 244 rAd5-siAKT1 -
siPI3K HE YL MCF-7 40,24 h J5 76506 B s

O A RIREN . Z5RCE 1) R, Y% >
95% , Tl LAEAT J5 22505
2.2 rAd5-siAKT1-siPI3K # % )& MCF-7 #a e F B
# A B mRNA #) &k

Real-time PCR 45 I i 55 22 2 AR % 4L 48 h J5 H
BYFER B ACE {E( 8 2 ) AKTI( Ctrl:0. 724 0. 09,
rAd5-siCirl: 0. 836 = 0. 09, rAd5-siAKT1-siPI3K :
2.151 £0.09 ), PI3K P85( Cirl:1.279 +0. 08, rAd5-
siCtrl: 1. 353 + 0. 08, rAd5-siAKT1-siPI3K: 1. 808 +
0.15 ), rAd5-siAKT1-siPI3K 20 5 Cul 2H fl rAd5-
siCrl 4 LB G225 L( AKT1:F =467.2,P <
0.01;PI3K P85:F =68.8,P <0.01 ).
Pl |

L i i Flisiwdsioin wipee

B1 RHAEBEIETUE rAd5-siAKT1-siPI3K
BRfR B S MCF-7 HRRBRIHE R 5E( %200 )
Fig.1 Transfection efficiency of rAdS-siAKT1-siPI3K into

MCF-7 cells observed under fluorescent microscope{ x 200 )

RO vl

P RS AKTI

B2 Real-time PCR #&fU%E 4 rAd5-siAKT1-siP3K /5
MCF-7 48 PI3K P85 #1 AKTI mRNA K&
Fig. 2 PI3K P85 and AKTI mRNA expressions in
MCEF-7 cells transfected with rAd5-siAKT1-siPI3K
as detected by real-time PCR
*P<0.01 vs Ctrl

2.3 rAd5-siAKTI-siPI3K #5 % J& MCF-7 4a e, B
&G 0 Rk

PR FE AL YL 48 h Ji, rAdS-siCrl 20 H 19
A K JEAE 20 ) Cul 40 AKTL 9 97.62 +
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15.4)% . PI3K P85 () ( 95. 45 + 9.4 )% ; rAdS-
siAKT1-siPI3K Y2l H 1Y 8 [ 4% IEAE 70 3 K
Ctrl 4 AKTI #9(23.73 +6.3)% . PI3K P85 [
(35.38 9.7 )% , 3B rAd5-siAKT1-siPI3K ¥4 Y4 J5
H B2 (A Zak B0 s/ | 3 ), HoA AR SC
PCNA cyclin D1 il P53 4358 Cul ZH#4( 33.77 +
5.03 )% (19.45 £8.21 )% FI( 189. 56 +19.67 )% .

NI

IFI3K. PR3

A N A —
PN A —
Cwfin D
(K e — N

|k

3 % rAdS-siAKT1-siP3K f5
MCF-7 4 X EBKRIA
Fig. 3 Protein expressions in MCF-7 cells after
transfection with rAdS-siAKT1-siPI3K
1: MCF cell; 2: MCF cell transfected with rAd-siCtrl;
3: MCF cell transfected with rAd5-siAKT1-siPI3K

2.4  rAd5-siAKT1-siPI3K # 3 47 %] MCF-7 %8 gL 49
¥sa

rAd5-siAKT1-siPI3K 54 MCF-7 40f1)5 1.3 .5,
7 d, K5l rAd5-siCurl 5% 44 2H A1 rAd5-siAKT1-siPI3K
Bl MCF-7 41 M A7 05 R O 4), BT 00k
(97.5+4.3)% (96.7 7.8 )% (92.3 +12.3 )% .
(95.2 +14.6 )% F(96.6 +5.2)% .(92.3 +
4.5)% (76.5+5.6 )% (47.2 +2.1 )% , 45 RN
rAd5-siAKT1-siPI3K %44 J5 MCF-7 20 Jf 384 5 57 ) 4
AN, R 50% .
2.5 1Ad5-siAKT1-siPI3K # % % 5 MCF-7 48 6. &)
2 P i

T2 LA A B 240 M R B C 1 5 ) R 3, Cul 21
H1 rAd5-siCirl #5240 MCF-7 400 G,/ G, 15351 K
61.7% F162. 1% ,S ¥4 5k 29. 4% F1 31. 2%,
G,/ M 554 8. 9% F1 6. 7% 5 rAd5-siAKT1-siPI3K
BEYLA] MCF-7 40 G, /G, 1M 70.8% ,S K
21.9% ,G,/M AR 7.3% , W] rAd5-siAKT1-siPI3K
Fe YLl MCF-7 40 AR RIIBE A T G,/ G, .
2.6 1Ad5-siAKT1-siPI3K # % 49 4] MCF-7 48 e &
K Aedz 58 A

rAd5-siAKT1-siPI3K %% 4t MCF-7 4ififd 24 h )5,
Ctrl ZH AT rAdS-siCurl %% L 2 ) 240 B 56 4 U BE L 24 ~
72 h A RS R 47 B 6A ),96 h Ji5 Al UL4H Y
KRR A . rAdS-siAKT1-siPI3K %% YL 2H fr) 41 Jifo
24 h J5 ANRESE MG BE 48 h J5 AN /D 5 BE ISR =
96 h A UL 4 AL @iV B A, #2718 rAd5-siAKT1-siPI3K
EEYLZ] MCF-7 A0 AE KBTI N %

3-D Matrigel 5259 @ 715, £ Matrigel 2 51 2 .0
g B Cul #H. rAd5-siCul %% ¢ ZH Fl rAd5-
siAKT1-siPI3K #4 JL 2 40, 35 5% 10 d J5 & B Cul
2H . rAd5-siCtrl %% Y& 21 41 ffd v DA JE A8 R B9 40 Al
HHe, A B2 50 5 (156,45 £15.62 ) wm Al
(152.01 +17.88 ) wm, Ifi rAd5-siAKT1-siPI3K
S B AN A B AR (76,21 £12.32) um,
WA G E N(F=572.12,P <0.01, &
6B ). %5 W R, rAd5-siAKT1-siPI3K %% % # il
MCF-7 #ij =228 He 77 .

Ji0 R
S AR T 1-2P K

R (1110 - L £ )
2 f-:__—_g'____—— —
__: E R §

: ’ e

: [ il .\"\-\._\\

g s— A=l o
5

]

| L] "] b

T after transfection (84)

B4 rAd5-siAKT1-siPI3K #3401 MCF-7 4 RaHY1E5E
Fig. 4 rAd5-siAKT1-siPI3K transfection inhibited
proliferation of MCF-7 cells
*P<0.05, ""P<0.01 vs Ctrl or rAd5-siCtrl
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B 5 rAd5-siAKT1-siPI3K ¥ /5 MCF-7 41
A EE T
Fig. 5 Cell cycle changes of MCF-7 cells
transfected with rAd5-siAKT1-siPI3K
A: Cul; B: rAdS5-siCtrl; C: rAd5-siAKT1-siPI3K
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Fig. 6 rAd5-siAKT1-siPI3K transfection inhibited
proliferation and invasion capability of MCF-7 cells
as detected by 2-D Matrigel assay ( A ) and
3-D Matrigel assay ( B { x100 )
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FLIRIEE J&— P 2B A S 8 B , 8 SO R Y
T PRI HE DR A A8 G S5 2 I EAH G Y
SFHLEI AR50 . L EGFR AR A K
DRl B HL B AR o e S B A I Mt e rh A 1
MEAZEZFEE ", ZHAERNFESHS
M ST VO I3 KRS K PR 15 5 4 i e
FEHF. PIBK S AL B A2( PT1O ) A 1Y JE 5
£ P85 )AL 57 IR — R AA, PI3K BAEFRAL N 7 JIK W)
BRI LR ER 1Ay 37 325k, TR 4,52 BRI
WG BELEERE A8y 3,4, 5-3 B BB NG e LR , 3 2
J AN P T 1 S AL AP R 2. PIBK 7 PDK 1Y
HEMVEHI T 55 AKT BERRILTE AL s AKT 4% 89 T iiF
é%%éﬁ&éﬁﬂ@ﬂﬂﬁuu ?FJT:L 14] mlﬁﬁ:ibjitm
SR TG P 1O A8 M R 1 S v 4 A T
R

UTAEAYAIF 5T A B, — 28/ XUEE RNAC double-
stranded RNA, dsRNA ) 0 DL 8% 5 57 Mo s SR Iy
e SE L mRINA 4R Ak, 07 200 H S0 ik PR 110
ok, X R4 R B RNA T 4 ( RNA interference,

RNAi ) ™). 7E RNAQ f FH 89 5 B Bt dsRNA B
Dicer iFHI#EI4 19 ~ 21 bp /N> F T4 RNA H B
( small interfering RNA ,siRNA ); Bl )5 siRNA 5Kt
BEEY A G RNA % S UUE & 4 ¥ RNA
induced silencing complex, RISC ); RISC $# ¥ /5 i 13
BREHC X 1 A2 3] [] JE# mRNA %% AR b IE ) 4
mRNA , W3 43 8% 58 A I AR L R A 23800
A S I o 2H R B KA 2 A rAd5-siAKT1 -
siPI3K , 5 YL 3L MCF-7 40, AR SMIFST & 300 e
rAd5-siAKT1-siPI3K J& MCF-7 40 i 4 AKTI . PI3K
()55 W S A, e 200 P 1) 33 5 B ) 3 K
i 7 AKTL, PI3K P85 3 ik T ¥4 1) [F] Aif PCNA,
cyclin DI 3R IKK V7R T B, 1 P53 | %3k 1M
PCNA JEANIEAZ MR, S5 A% VA . PS3
S A R B I L DR, LSRR R IR el i O 2
A R R BN . A PFITUESE P53 5 PCNA SC&
#Y1,P53 AlifS P21 I GAPD4S 74,

JEPI#E BES PCNA 454, LT i PCNA 2K 1 i [
figt' . Cyclin DI 768 22 Iiogd b #5785k, Hooh B

Rtk G,/S 75, ALk Joh RG89, F 9 9IE SC P21
A LA eyelin D1 A9 3% Ak, 2F 0 400 60 i 9 1
g 22 I PS3 AT AEE IS P21 Y cyelin D1 (972
KM . AR R (1)PIBK/AKTL {5538 fi 5
FOHOE P53 F35 TF9H, Cyclin DI PCNA 282 T
P53 [0 i VR FH 07 2 3K 2k 18, A 7 412 226 e e 24
f3sE . (2) BT LI o PIBK/AKTI {5 55 &
T S PR 5 DXLV T R A0 5 A0 o i R A ) 1
JEFLIRIER B RA T T SR s
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