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CHE AR SRR E R KR E, K 300070)

f§E KA Oligofectamine 3% 4 ¥2.6) AKT #4 siRNA £ A FUA% A %8 i¢. & MCF-7, #| /) real-time
PCR #2] AKT 69£ & KF; MTT ZA R @RS G it A M FHIETA; AKX AR E
& Western ¥ i 75 3 MLAK TA &! PI3K/ AKT i 3% £ 2% | 69 KX E4L. Real-time PCR 4 R R ¥i4%
% ¥26) AKT #9 siRNA 28T LAF 234K AKT &9 R A K-F; MTT 4 R 27 AKT siRNA 74 77 48 40 it 3%
3 & P F K AKX IR R BT AKT siRNA # $20 At GG, B, AR S TFE
B 2L L HAKIS 5T 4 S % KA Western FPiE 45 R 39 R 944 ¢ AKT siRNA 2 @/ AKT.
pPAKT. Ki67. Bcl-2 AN EZ /RO HNAZKFHFARG TR, A L4 REER AKT siRNA
R AFURE mAC % MCF-7 @t )5, ST 4 A7 At 6938 78 5145 5 A, Bk AKT TRMEAHA

FUBRAR A B ST a9k Y b
KA

IR IR FUR I, 5 FLIRREEAH G 2 0 2 R
s R F L A A RA K. WA SRR
FoRHIREPH—ERA. AREZTEHTES
HIBRRRE, AREZTREEK. WME. oK
K15 SR8, PI3K/AKT i B2 1R 5 2 i 5 40 g
WEFE N5 S B, T AKT 2 PBK/AKTIE B 3G 5 4)
F. LR AKT (pAKT)IE i B &1k mTOR. caspase

ZK KR Forkhead ZK55 % Mk RY), FE(REMAE

MBI, WA, MEIA AT, R RRE
MR, {2k A i, HRPTAIT FIB0OT = 40 i i
TEGFHREEER. I T# P AKT E
NS R A R A 4 P R L PT RE I, AR 303k
T RNA FHRNADE AR, BL AKT A 4T T 2 H
1B IT IR SN 3R

1 #RI5H*
1.1 ##$l

RNAi W H FEHEBREARAR .. REFFIWF:
Nonsense siRNA: 5'-GCG AUG CUG CAU GAU CUC
C-3'; AKT-siRNA: 5'-GGA GAU CAU GCA GCA UCG
C-3',

DMEM M B 3 H 4= dr K 2 5](GIBCO/BRL),
AKT. pAKT. Ki67. Bcl-2 fi#Afg H Santa Cruz 2%

AKT; RNA T#; FLARE; E/ﬁ‘ff

T . Western [ SLH B FH iR W B Sigma A &),
PVDF £y B Millipore 22 7], RIPAR#R MG B AL B
RIEVEARF AT, 2R NAR &M B %
[ Pierce A ], Wi FiXF &M H % EH Promega 2
Al. Real-time PCR iXj|& W H TaKaRa A7 . —
FAEE DA M IS (MTT) A1 — FE T H(DMSO) A4 Sigma
A A
1.2 A%
1.2.1  #mpeidfife Xk Hit 5 AL A MR
MCF-7 41i i 27E DMEM & & 878 i s o . &
WA = AR, NG AR T-HHEME; = 8iikh:
L4, ¥ 6 ug Nonsense siRNA 5 10 pl oligofactamine
(Invitrogen 24 7], SE[H)JR %), ¥4 MCF-7 411,
AKT siRNA ¥ 324, FFERZBAE LA, A AKT
siRNA 4% Nonsense siRNA. #5448 h 534 it .
1.2.2 Real-time PCR #4244 3 /5 AKT R AL
1% 8 Promega 24 &) = F 5%A57 & 3 B R B
RNA, Nanodrop %4F7 6 v (Gene 22 7], 3£ H)
WE B RNARBEMAE . Real-time PCR %M

Wi B #A: 2009-08-19  EZHE: 2009-11-11

E R 8RR 4 (No.30670802) R K 3 17 M FH FE il 5 AT o RI E
FLTI H (No.09JCZDIC19700) % B
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TaKaRa real-time PCR & MlRAF & i W 4T o
Opticon 2 Bt ACt A .
1.2.3  Western FPiEA R 4% 4 AKT F= pAKT K&
¥ 5x 107 MER I A MBS R, + Zhe R
BA_L RS PR R IOR B B, 20 pl BAE RS
1x107 NEHE / EAREFL)BHAT VK . 5, Sy bifhss
&, BN HRP & & # —HURM(1 © 1 000), Supersignal
Protein Detection Kit #4551k 2% & Y6 (ECL) B £8, &K
BRI RG AT K BE T o
1.2.4 MTT &4 R4 % 8 MCF-7 ta e 3g 56 & 53]
HLEkIE X FE K HHF 4 AKT siRNA F1 Nonsense
siRINA 740 i 5 FE 4L, BeRh T 96 FLAR, 4 000 1~(200
i/ FL), AR YL i 4 /e R 3 BRAH o 43 il 4% e,
LS 24, 48, 72, 96. 120 h 4T MTT #yill, F%
A0 FEFEBETE 570 nm K RE £ FLATTROGRE(A 18),
A4 8 FLIME .
125 AX@eREnEEEmieRsAhs AT
WA B, TR A R, B, FE
$2 8 GENMED 41 ffd 2 #A 8 240 i 43 Ak 7 87 e
R RARE AT, Lig)bricgnie; BEECE [ (annexin) V/
WAL A BEPT) (SR 3 A 7, L)Y (h f5 f FHFACSCalibar
(BDZAA], 32 1)Jt2CAn M A3 23 RS B0 48 i F4 1 53 A7 A
i1l IR
12.6 $%EEKEANGELEANEEG KL %
FEH UL e a7 iEE NS CRP . {3 H FV-1000
O R AR BB (Olympus A7), HA)MEE.

127 %it#FFE FIT F s 56 5 48 SPSS11.5
Gt R, SR PR 5 2= T AT S 2 T, %
B P<0.05 YEARIIG K.

2 #R

2.1 AKT siRNA %340 MCF-7 ¢liffi AKT &%
KETHE

11 real-time PCR £ % i, AKT siRNA #% 4
BRI e DGR P fe TE A SO B3 2, R B
(DR 45 DLE B B35 %, 7T W45 4 AKTI siRNA 7]
HH & r{ik MCF-7 412 AKT mRNA )ik, 5x%f 4
ML ZE R BA G #E X (P<0.01) (£ 1, B 1).
2.2 siRNA Fi AKT FHEAEATL

2 Western E[JZE RS 2 BR, MCF-7 S 7% 41 i d%
Zv AKT siRNA J&, AKT. pAKT. Ki67. Bcl-2 JL
MEZREHNREKFHEREHN TR, ZaxR
H, EXFHHAEE BETWE2). 29 RHE
4y#7, AKT siRNA W7 A SXT A, TRITAZ

BAFEEEER (P<0.01).

BOCHRELDMEME LI, AKT. pAKT.
Bcel-2 AP/ T 40 B, T Ki67 WIAFZE T 4 A
i, 1S GxH R4 AH Y, nonsense siRNA ¥5 4L 40 Ay
i AKT. pAKT. Ki67. Bcl-2 ik 9 BRI EL A7
YT B4k, T AKT #4441 i AKT. pAKT.
Ki67. Bcl-2 ik 1158 B35 (K 3) .
2.3 MTT ;Z#MEE 35 MCF-7 {ApaigsE &

MEEHA N AKT siRNA % 444 MCF-7 4 fifg 4= <
FE 5555 96 R 2 R Nonsense siRNA #5424 2805 . &%
L5524, 48. 72 h, Nonsense siRNA # 4L 241 41 fig
FIAE K A2 38 B 4076, T AKT siRNA %5 441 40
MAEKIERGE 24 h HILH B2 2906, HRER A
MR, BAMHIREEBAEEE2. B 4).
2.4 RN REHEE RS

A AR U 20 i AR AR 2 A1, R PR ZE
MM Gy/G, #. S Hi. GyM HAFT & Lessl 43 il 2 54.1%-
28.1% #I117.8%, Nonsense siRNA ¥ 444 53514 54.3%
28.2% #117.4%, AKT siRNA ¥ 4205 54 70.8% -
28.1% F11.8% . XLL45 LR, AKT siRNA F 4
MCF-7 4 i j=, 40 i 30 B i) GG, S BHA (x°=

Tablel AKT mRNA expression in MCF-7 cells transfected
with AKT siRNA

Group n ACt value F value P value
Control 3 5.56x1.42
Nonsense siRNA 3 7.64+1.24 15.452 0.003
AKT siRNA 3 15.84+3.24%

Significant differences from the control value are indicated by
*P<0.01.
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Fig.1 AKT mRNA expression of MCF-7 cells transfected '
with AKT siRNA

Significant differences from the control value are indicated by
*P<0.01.
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Fig.2 Western blot analysis to detect the protein expression
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alternations after MCF-7 cells treated with AKT siRNA

A: Western blot analysis of protein expression were performed in
triplicate. 1: control group; 2: nonsense siRNA group; 3: AKT siRNA
group. B: protein expression is shown in the histogram.

Table 2 Cell proliferation rate of MCF-7 cells transfected

with AKT siRNA determined by MTT assay

Time Survival rate (x £s5) (%) F value P value
Control Nonsense AKT
siRNA siRNA
Day1 100 99.86+1.21 97.41+1.05 5.147 0.093
Day 2 100 89.43+2.04 84.56+3.01 82.387 0.000
Day 3 100 92.44:x1.08 66.20+4.54 47.093  0.000
Day 4 100 93.72+3.11 55.76+3.48 102.019 0.000
Day 5 100 98.01+1.67 49.80+5.09 143.992 0.000
Day 6 100 96.21+2.03 40.74x4.11 205.122 0.000

pAkt

Ki67

Bcl-2

|

Fig.3 Immunofluoresence stain to detect the protein expression
alternations after treated MCF-7 cells with AKT siRNA (40x)
1: control group; 2: nonsense siRNA group; 3: AKT siRNA group.
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Fig.4 Cell proliferation rate of MCF-7 cells transfected with
AKT siRNA determined by MTT assay
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BRI -

14.264, P=0.006), AT ZE 2% 41 i J& BA33 F2 , 300640 fg
H5E(E 5) .
2.5 FIVYHARAH R R e 4 AR T

JECR R B V/PTH (2 7 AR Bl #% 4 AKT siRNA 5
MCF-7 4l Ml 1228, R It B4 40 o 1 T2 28 4(2.03
0.04)%, Nonsense siRNA % 4% 20 41 ffu f T- % 4 (2.43+
0.42)%, FIXt A ZN LG F R L. ML AKT

SIRNA ZH 40 JE - 4(9.67+1.56)%, 5 E & TXHH -

41 (F=81.834, P=0.000), 7] Wi (i MCF-7 4l i ({1 AKT
FikfE, TESHRAT(E6).

Table 3 Cell cycle distribution of MCF-7 cells transfected
with AKT siRNA determined by FCM

3 Wt

Akt, X FREH¥AEE B (proteinkinaseB, PKB), /2
=ML ER/ HEREEWE. HWRAEDHHE
3 # Akt KRR 7 : Akt1/PKBa. Akt2/PKBB. Akt3/
PKBy. 1997 £, Staal %5I7E % A 5% Fia g i R 2K
% P R T — R S 40 e AR R R
5| AKT-8, HTENMHHELXEEEG#HE A (PKA)
FIE B ¥R C (PKC) R RIVE, BMOLHIFR b & [ i
B (PKB). =i &) PKB 7E 2L I3 (N )% 80% [
FIVET5, AR —REW; NigSHE —/ PHS
W, A —MELG IR, BRAEN(C I EE —
AN E IR . b PH 2538 B 100 MR IEBR R
AR, NS AKT 5 PIP3 K454, 7F AKT Hgs S

Group Gy/G; S Gy/M Pk P - o
Control 541 1 1738 B3 AKT MRS . PH %5038 58 28 sl i 2 ]
Nonsense siRNA ~ 54.3 282  17.4 14.264 0.006 FHAKT FiEHMEEER, RHHL PHEWEHAE
AKT siRNA 708 281 18 HEEEM. B4 PH XML $ 308 ML EBRA
Control Nonsense siRNA AKT siRNA
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Fig.5 Cell cycle distribution of MCF-7 cells transfected with AKT siRNA examined by FCM
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Fig.6 Cell apoptosis percentage alternation after MCF-7 cells transfected with AKT siRNA was detected by annexin V stain

assay

A: flow cytometry analyses of propidium iodide-stained cells were performed in triplicate; B: percentages of apoptotic cells are shown in the

histogram. Significant differences from the control value are indicated by *P<0.01.
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KX EMBAOTERE XS, Wik, Akt IETiHES A M
MR R. B2, BUmE R A &R SIE N
Akt >R FH WA= B B 40 B 8 T, 15 40 i ok 2 1E H 35
Haurge i N S8oEAE . H, Ake E 40 A
R — NN F, S FRAE 2 W 5 Ry T RE
HE+HEENRE L. TRAEY, PBK/AKT #
FEAE A0 L O BB R AE EEMA, EES AL
R 76 AKT ] 308 5 7% B FN 473 5 22 5 FR 7] B+ 4 9
R4, AKT 7243 80EH FUFAE Y, vl #0#) Chkl
TS 40 M2 2k G, BB AR DI AL, 13 40 Mo il R 4875 LA
WS R BRI (R R B AR 4 B R T
EYTh gL,

Terakawa UZEIF BH# ] AKT1 (] siRNA 7] A
PR TR 40 B 1R BRI AL S . Wang 02
iEHHIZE A siRNA fiff AKT2 (13RI JG 7 LA B3 P
MipE AT B . AFARA
siRNA it MCF-7 41 it AKT FI R 15 )5, MTT 25 B
TN F G B R, T XA B 2 S 56 SR A B P A LR
T GyG, ¥, IR A VARIE T4 R £, &Y
SIRNA ¥E [ il Ik AKT f 234 76 A 41Mff SIZ R 90 1 40
WK, FIHMMT. EVLEITER AKT RikFE
&5, B> T 41 I W pAKT & &N TRSS T F
WIS FiEE. mkaT A, @it siRNA HARFIK

AKT FIZRIE FLIRE a7 A M. HarEf A
KB FUIRE R W, K542 0] PUMA 1 05 2 X5 0 )
AKT PRI 770 R 3 AT LA o) 2 68 3 8 A i ) 2
K, A Mo T e, B Ak o 40 R B o K
T 80% 13, KT ik, AR, AERKHIFIFF, AKT
AT RE R FLBR IR ST MR RE D, B A W AE M s
PR N B & o
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Knockdown of AKT Expression by RNA Interference
Human Breast Cancer Cell Growth in Vitro

Mei Mei!, Yu Ren!, Xuan Zhou?, Yan-Bin Qi', Chuan Zhao', Xiao-Yong Shen!, Zhi Yao***
('Tianjin Research Center of Basic Medical Science, *Department of Head and Neck Cancer, Tianjin Cancer Institute & Hospital,
*Department of Immunology, *‘Laboratory of Immune Micro-environment, Tianjin Medical University, Tianjin 300070, China)

Abstract Oligofectamine was used to transfect AKT siRNA to knock down the AKT expression level in
MCF-7 human breast cancer cells. Real-time PCR was conducted to detect the expression of AKT mRNA. MTT
and flow cytometry analysis were performed to detect the biological activity alternation after cells treated with AKT
siRNA. Protein expression was evaluated by immunofluorescence staining and Western blot. The expressfon of AKT
detected by RT-PCR was dramatically regressed in AKT siRNA-treated cells. Data from MTT assay indicated that
growth was delayed for MCF-7 cells treated with AKT siRNA. Cell cycle was arrested in G/G, phase and the
percentage of cell apoptosis increased significantly for the treated cells, which were determined by flow cytometry
analysis. The result of immunofluorescence shown that the level of AKT, pAKT, Ki67, Bcl-2 were down-regulated
which were also proved by Western blotting. Thus, AKT siRNA can effectively suppress the growth of MCF-7 cells
and induce cell apoptosis, which suggests that AKT can be a candidate for gene therapy of human breast cancer.

Key words AKT; RNA interference; breast cancer; gene therapy

Received: August 19, 2009 Accepted: November 11, 2009

This work was supported by the National Natural Science Foundation of China (N0.30670802) and the Applied Basic Research
Projects of Tianjin (No.09JCZDJC19700)

*Corresponding author. Tel: 86-22-23542817, Fax: 86-22-23542866, E-mail: yaozhi @tmu.cn





