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Construction of hIAP-2 siRNA plasmid and its effects on breast cancer cell line MCF-7
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[ABSTRACT] Objective: To construct an expression plasmid of siRNA against gene hIAP-2 and to assess its effect on breast
cancer cell line MCF-7. Methods: A hIAP-2 siRNA plasmid was constructed with mU6pro vector containing U6 promotor and its
RNAI effect on MCF-7 cells was detected by RT-PCR and Western blot. The effects of the plasmid on MCF-7 proliferation were
analyzed by MTT assay, on the cell cycle by flow cytometry,and on the cell morphology by Hoechst staining. The activity of
caspase-3 was determined with its substrate Ac-DEVD-pNA and the expression of some related proteins was detected by West-
ern blot. Results; The hIAP-2 siRNA plasmid knocked down hIAP-2 expression in MCF-7 cells specifically and obviously, inhib-
ited tumor cell proliferation and arrested the MCF-7 cells at G, phase. After hTAP-2 gene was silenced, MCF-7 cells became
multinuclear and had macronucleus; procaspase-3 was activated and its expression was increased. The protein levels of IkBa
(p37) and p21*" increased.of NF-kB(p65) decreased and Cyt C remained unchanged. Conclusion: hIAP-2 in MCF-7 cells plays
a crucial role in cell proliferation and cell cycle progression. Mitotic cell death might be the main way of the cell death; G, arrest
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after DNA damage might be associated with the p2 increase.
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O a) A BRI N VI Bbs 1 W) H New England
Biolabs A f); Xba I W H SibEnzyme 23 Al ; Survivin
(6E4) MFg BRI H Cell Signaling Technology
NFE] PR hIAP-2 (N-19) . NF-«xB p65 (F-6) . IkBa
(C-21), caspase-3 (E-8) WJ H Santa Cruz 2 #;
p21™" Ab-5(HZ52) W H NeoMarkers 2% fl ; Cyt C
(6H2) M H eBioscience 2y Al ; actin FHT /N R T fe-
PR I A A W B AR R Y 1eG W F AL R A
Al 90 L SE R S AR Y B AR AR 1eG W A KPL
/v ) s ProFection M FL K P R4 H Promega 2
H) 3 Ac-DEVD-pNA caspase-3 JE¥ Ac-DEVD-pNA
W H ALEXIS 2 wl; fit {6 9 K€ (PI) F1 Hoechst
33258 W H i EsE N |l MTT W H Amresco 2
7 ;100 bp DNA markers W B ¥ H g 2 7 5
TRIzol i5 M [ 1A T AW TR IR 554 RN A
LIRS MCF-7 41 A % [ 72

1.2 &3t AME siRNA KA Ak @™ L Jack
Lin’s siRNA finder 7E £ 4 F- & 76 1) RNAi 5%
AT R F 50 6 B h IAP-2 JEPR ) U45879, 1 925~
1 940 bp # i siRNA # M, & W IE X8 5'-TTT
GTT CGT TCT TCT TGC AAC CTC C AA GCT
TGG AGG TTG CAA GAA GAA CGA ACT TTT
T-3' M X4k 5'-CTA GAA AAA GTT CGT TCT
TCT TGC AAC CTC CAA GCT TGG AGG TTG
CAA GAA GAA CGA A-3', % IE a5 I aE
AR A, WETT S Bbs 1 A Xba 1T WU U1 Y
mU6pro i k7 3% 2, I7 15 19 5 21 R BD S8 hIAP-2
siRNA FIATKL, £ /8 0 mUG6/hIAP-2. survivins-
iRNA ik FH (mU6/survivin) )R 8 0L SCrk[ 2],
1.3 @mpaiifettd MCF-7 AR T&ISY
/NAIE 0.5 U/ml JBEE R (100 U/ml 5 % %K . 100
pg/ml HEFE E 1 RPMI 1640 58 &R H W IEH A
KA ML 1-02 /N BV 2R 2 240 i NTH3T3 W A4
KF& 10% /MM (100 U/ml H8 100 pg/ml
R R M) RPMI 1640 5 &R W, & 37°C.5%
CO ML AN FE B2 AR N I & . 40 e Qe #2AE 4% Pro-
Fection W FL28 %% Y 2 40 il 0 & vt W 43 #6477, 7 60
mm FFR LAY 1 g TR, X B4 5% g 25 20K
mU6pro, 256 41 %% Yt mU6/hIAP-2, mU6/hIAP-2 &
mU6pro BTk 5 R ik &x (8,96 11 pEGFP-N1 BkL
PL3 s 1 0 355 Y MCF-7 \NTH3T3 Fl L-02 40 it ,
P WAL T 8 B R Qe RiCR YE t 80%6,
1.4 RT-PCR #% TRIzol i 7| & i W 45 £ B 40 i
M4 RNA, B 0.5 pg & RNA ££ 42°C FHEE 2 h
Fe Sk A A — 88 cDNA, 4% hIAP-2 mRNA J¥

Sl it sl . BWESI Y P 5'-AAC AGC AAC
AAA CAA AAA ATG A-3'FIFiiF514% P,.5'-CTT
CCC ACC ACA GGC AAA-3', 34T PCR ¥4, %
0. 95°C 22 ¥E 5 min; K5 94°C 1 min, 58°C 1
min, 72°C 2 min, 3% 30 ~4F ¥ 72°C gk £ 4 fifp 7
min, 37— 580 nt F . [F2 ¥ GAPDH HIfE
WHR, 51 P, .5 ' ACC ACA GTC CAT GCC ATC
AC3'fil P,. 5 TCC ACC ACC CTG TTG CTG
TA3" P P XF B F—A> 452 nt F B,

1.5 Western ¥f i 547  Z M CHR[3], RT-PCR
M Western EJ3 B 2 H )5 . Scion Im-
age UG5 T B0 A R A7 D6 %85 B ARG 43 B

1.6 @i xR MTT &, % Ju#
0.5X 10" 4 Mg /LA HE7E 96 LA, 5 Y% 12.36.60,
84,108 F1 132 h J5 . BALIMA 10 pul 5 g/L MTT. 4k
ZEIRE 4 b RJE A 100 1 DMSO, 5Z 4 15 min, i
PRASCEE BUG % BE A Diro/Diso . 78 F 5128 20358 41
B FE AN R, JR = (1— A/B) X 100% , Hrfr,
B NN I D (A N D (H.

1.7 AXmBRympAnfmien s e
ML 4°C AT H 70% VK& L BERE E 24 h, Bl
20 fitt 8 & F PBS A 30 min, /il RNase A =& T 4k
BH 30 min, 2K PI & 20 mg/L, ®YEYE {4 30 min
PI b, EAETF EPTCSXL-31240 i =28 40 M A #E 17 40
L JE 48 1) 43

1.8 Hoechst &M RKmipeB AT FFf MCF-
7R 60 mm FEFRML AL YL 12,36 A1 60 h
A, 5% 85 92 W PBS Uk 3 W, AR BLULL 4 %0 19 -
PBS ¥ # %5 15 5 £ 10 min, 77 & & W . 2818 K%k 3
K, Hoechst 33258 % 20 pg/ml B4 0, % iR &G
30 min, ZE 7K Pk 9800 W U T WS HA IR

1.9 Ac-DEVD-pNA £ & & ¥ &40 caspase-3 #&
M AN, VKR B PBS YR G .1 500 X g B
0 5 min, F I, TORE A 50 1 41 24 W (10
mmol/L. HEPES, pH 7. 5, 42 mmol/L. KCI, 5
mmol/L. MgCl,, 2 pug/ml Aprotinin, 1 mmol/L
DTT.Aprotinin A1 DTT Il FH A7 ) . — 70°C % il 3
W .4 °C .13 000X g B0 20 min, 20 & L1, HL
10 pl BVEW 0% SisE i G-250 Ykl 8 H
JE i, B4 g BT R 40 0 24 A 0 S AR R &
10 u A HEPES 22 M1 (100 mmol/L. HEPES,
pH 7. 5. &k 20% H .5 mmol/L DTT.0. 5
mmol/L EDTA) 80 gl»‘]ﬁ'ﬁ")_,lo T caspase-3 JE#)
Ac-DEVD-pNA 10 pl, i LAWK 100 pmol /L.,
37°C WE 1 hJa 558 & 96 FLA, F Al AR 0 I
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2.1 RNA F#474 hIAP-2 AR &% HE 1A
O, 55 % B8 20 A0 %, mU6 /hIAP-2 iR 5 Y MCF-
7 4, H hIAP-2 19 mRNA FI#E 1 R % k12 7
i, o % g 36 h B, X mRNA ] 55k F)
70% , B H B2 IR L 50 %, 1 survivin & H
FEIE AR WL AS s A mU6/survivin iR Yt MCF-
7 YL hIAP-2 2 R A ok W AR, R IR A4
A mU6/hIAP-2 Bk v] LLFE mRNA FIE 5 K
F RS RO R hIAP-2 FKIRUTER .
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Fig 1 RNAI effect of mU6/hIAP-2 on MCF-7 cells
A Protein expressions of hIAP-2 and survivin in RNAi MCF-7 cells
detected by Western blot. 1,2: Transfected with mU6/survivin for
36 h and 12 h,respectively; 4,5: Transfected with mU6/hIAP-2 for
12 h and 36 h,respectively; 3: Control, transfected with mU6pro for
12 h;B: hIAP-2 mRNA expression 36 h after transfection in RNAI
MCF-7 cells detected by RT-PCR. 1':Control; 2'; Transfected with
mUS6/survivin; 3': Transfected with mU6/hIAP-2; M. DNA marker

2.2 mU6/hIAP-2 Jit % 4% 51 ¥k ¥ %) BY 98 2 38 54

JH mU6/hIAP-2 Jii ki 5% %« MCF-7 401 12, 36,
60.84,108 Fl1 132 h J& , AHXF T AH R 1 % B2, 40
it 38 B 0 1R R 0 51k 0. 83% .12, 9% (P<C0.01),
27.1% (P<C0.01).46. 1% (P<C0.01).44. 7%

(P<C0.01)F1 54.4% (P<C0.01) ;1M mU6/hIAP-
2 JEORLEE YL 0E W ONZEHF A 1-02 R/ BRUIR 1l 2T 4
4N NIH3T3, H40 e 3658 % A B 8 o2 (F 2),

—o— MCF-7 control
is b —&— MCF-7 h1AP-2
—&— NIH3T3 control

—Ar— NIH3T3 hIAP-2
—— L-112 control
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B 2 MTT &80 mU6/hIAP-2 FRHL X MCF-7,
NIH3T3 F L-02 4 B 3 58 i) & 11
Fig 2 Effect of hIAP-2 siRNA plasmid (mU6/hIAP-2)
on cell proliferation of MCF-7, NIH3T3 and
L-02 cells accessed by MTT assay
Control: Transfected with plasmid mU6pro; hIAP-2: Transfected
with plasmid mU6/hIAP-2. ** P<C0. 01 vs MCF-7 control; n=6,
Tt

2.3 wmie A M A m e A = A0 M S BT 45
7R, mU6/hIAP-2 Jit ki % J¢ A MCF-7 4 s 12 h
136 h i, 5 AL B, GO An i g 2 (8 5 g
J5 60 h B, STEG AL 5 X AL G 4N i B e B
255, BT 4 MR RS A R B R g A T
Vg A mU6/hIAP-2 i ki f% e 60 h 4176 G, X
SR KRR, WA 3, DNA £ 55 b e vk
SEIWRAT A A I A DNA ladder 42,

2.4 mpelmEF T HXTEAMLL, MCF-7 4
Ja%k g mU6/hIAP-2 FikiJ5 12 h, 7E95 6 BB
S0 AT W5 B RS 1 22 A% A K R A i B i A A
Jei BSF ] A 3 K, AR T 14 A% b O 40 M B 2, M e g s
60 h B, AT & B K f 40 A 5L B A6 A% AR /N Rl 2
AR (] 4)

2.5 Caspase-3 K& feE M T P caspase-3
Fitf JRPUAAR G I caspase-3 #E MCF-7 40 g % i) £ 35,
BRI HAE R Y mU6/hIAP-2 JFikLJ5 12,36 #l 60 h
i . caspase-3 if§ J5 2 38 B Wi FH . AT WL 17 000 1Y
G2 R B TAI I, A caspase-3 JE#) AC-DEVD-
pNA Kl caspase-3 I 1, & B F A2 fL a5 5
caspase-3 Jiff Ji & ik K F A5 fb # o — 3, B G
mU6/hIAP-2 FikiJ5 12,36 F1 60 h B, 5% B 41 #H
He#E, caspase-3 T P& #7 F+ 55 (P<<0. 01, K 5),
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Fig 3  Cell cycle of MCF-7 cells before and after RNAi analyzed by flow cytometry

A-C: Control, transfected with mU6pro; D-F: Transfected with mU6/hIAP-2; A, D: 12 h after transfection ;

C, F: 60 h after transfection

B, E: 36 h after transfection;

B 4 mU6/hIAP-2 FRHI{ERAIE MCF-7 AR EF TN
Fig 4 Morphology changes of MCF-7 cells under fluorescence microscope before and after RNAi( X400)

A Control, transfected with plasmid mU6pro; B-D: Transfected with plasmid mU6/hIAP-2 for 12 h, 36 h and 60 h respectively

2.6 MEEEGRKEKTF LA Western EJ 53
Mres R 7R, mU6/hIAP-2 ki #5495 12,36 F1 60
h B}, MCF-7 4l i v NF-«B & [ 2% 35 B 8 FE A% ; Cyt
CEAFIEAR A p21" 8 [ £ k0 8 7F 5 %
M2 1kBa & KA 40 LA X 20 F B & KT
37 000 B X AFAE L M 78 52 56 41 v, B & % % B[] 119
FER, IE B KN 37 000 IkBa & M & #7965 S
(K6,

3 9% i

T3 hIAP-2 e ] $MGl 4nfg e 5l , Ascgep,
FATE X hIAP-2 A E T —14 siRNA F ik Ff

(mU6/hIAP-2) , 3 ¥ Z #% 4L 3| MCF-7 40 Jfl | 1E %
N4 ML L-02 A1/ UM 04T 48 40 iig NTH3TS3,
B REIT WA MCF-7 20 H 384 58 , i % 15 5 N 28 B 4
M 1-02 Fi/N BRUVE BY 21 4 40 i NTHS3T3 W47 16 %A
S L8 mU6/hIAP-2 JBURL AT g XF i 98 20 it B8
B,

TAPs S A 4R FE T (1 A 2 07 X, A i 98 %
BIE B ATV B TR g €0 50 3 B R T Ay 24, K BR
LB TAPs o RNA TH48 durp TAPs ik, 5]
R ZENHMA LS HTR, AT
(mitotic cell death, MCD), X & A % 4 34 K 7%
(mitoticcatastrophe) , 8 M LT 1R A L H )5
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Fig 5 Protein expression and activity of
caspase-3 in MCF-7 cells after RNAi
A Caspase-3 protein expression analyzed by Western blot; B:
Caspase-3 activity determined by its substrate Ac-DEVD-pNA; 1:
Control, transfected with mU6pro for 12 h; 2,3,4: Transfected with
mUG6/hIAP-2 for 12 h, 36 h and 60 h, respectively. * * P<C0. 01 wvs

control; n=5,r*ts
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Fig 6 Expression of several related proteins in MCF-7
cells analysed by Western blot before and after RNAi
1:Control, transfected with mU6pro vector for 12 h; 2,3,4: Trans-

fected with mU6/hIAP-2 for 12 h,36 h and 60 h, respectively

A MRICT LG 3R B0 240 M 22 % A | 200 Mg A R AR
K .DNA ZA5 DNA Tk 9% #5557 20, 5 4 il A
TR LA e AR B G g, B 5 A 4
Do I I S N M 7 S TP L
mU6/hIAP-2 Jfi ki 5, MCF-7 40 g & Bl i £ ¥ 1k,
% b B S PR AE L 3X — 25 SRR R BT 36 h B R W G,

W0 Bms A B, BRI YL 60 h B ) W 4% F|
SV G 1) A A A AR L T IR ORI L R
BV G A1 DNA ladder, Mi7E . G XA K &40,
ML JE TG R R A st T EEIE A JiF'J
B P 20 AR SR T B A U B A M AT T AR s A T
Al BE S F 0 mU6/hIAP-2 [k i MCF-7 41 ifg 3%
B EZ RN, Tang % FH HL B 3h T
hIAP-2 siRNA ik ki 4t HEK 2937T 40 g, 10
& B A0 T R e B AL A S X A S
G52 AN A,
JfL M 5 IR e 0 L2 A B B i R AR AR G R

F 510, IR A Ceyelin) 5 40 B ) 309 26 13 40 050 3 g
(CDKs) AH B4 H L 3 1o {4 90 I B2 240 B 983 2 11 (RB)
BERR AL R E AN HE G S WA ., p21, R —4
CDKs Ay FAm i 7] . 38 3 25 5 A il CDKs., 4E£f
RB K@ ERIL . DNA Z s, kA K MEVER 24 5
24,77 DURR AR AT, p21 " 5 S 4 I B E G B
DL I DU A% K 5 DNA & #17 ) Suzuki 251 %&L
IAPs KIFEM R Z — survivin fE 40 H G 17 S 4

319 . Beltrami ZM 338 survivin ER BT p53 B
[}, p53 FUFHEAR p21™ " fy Feik B, I 54 2%
PR MBS A G, MU, AR 525 v, hIAP-2
Tk mU6/hIAP-2 B T4 )5 . il 2040 il R 25 1
WIoRTE 36 h Z N, MCF-7 40 g 20 it J&1 30 Bk BH Ve 75
G, 1, Bl 5 7% e ) i (R 48 K, 40 i vh p21” Rk
AKAFZ W i . B AT RUE D, hIAP-2 5 survivin

A BB A7 75 2 FE B A% V8 Y 48 A ) 3 0 4 P BIL AR L /DY
hIAP-2 #ft B 1, 200 6 38 2k 55 Fh AL ) e ok A 22 79 284 ¢
RREAE A WA 8 A8 RN 43 B 1 AH Ik G iR S
AT MM W R IG &0 T RAMEE R 2257 %
A LA p2 1 AR 1 S BRI E G

hIAP-2 FEVA Y caspase 25 [ B IEIE e BE J2 I

HH CEPEVEN . hIAP-2 B 3454 FNH caspase
3,729 BT IR T 4R B Y, AR S G 45 R R
MCF-7 4 i 5% 4% mU6/hIAP-2 JF ki , Bl 25 % Y4 I it
[B] A SE K, caspase-3 B JBL 3% 1k & Wi 84 0, IF AT WL

F) 17 000 WIHALTE 2, A W Hb L caspase-3 24 fif FLE
¥ Ac-DEVD-pNA [ 3% Pt R K 1G5
hIAP-2 /- A TNF JET- Z IR @, A S5 45 5

R, mU6/hIAP-2 Ji R 5 Y MCF-7 40 g, fff H:
1kBa(p37) H H KB F . NF-«B & £ 5 U] %
155 TeBa A2 3 B 50 55 A9 NF-«B i 2 11, 24 8
IKK B fk i), 5212 2 /26S & (/K i B V5 FH
fift FEL NF-B WM, 2 RALE LT Bl E R E N
JRA 48, % B2 v 2250 TeBa 7630 4 4T 5% 3 2 45 IF
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WY IkBa(p37) 18, iX W5 hIAP-2 #Y9Z IK i 2 i
FIIE A &, hIAP-2 SEEE 453 s iy E3 1Z ik
EEWEES AR A SRS 2SS WEA D
NEMO (NF-«B essential modifier) % (/)32 & 1k Fl %
fi# , NEMO K F& fi## & TKK 1 NF-«B I 1k fr @b
T P A S f RN AT S B IR E hIAP-2,
fli NEMO {2 Z b g S BE AL, 1 59 IKK 3% #4 F1 1kBao
ZFE,FBIMHN kBa KFEFH ., EHILE T, IkBa
I T Al NF-B (p65) 3 35 B IR AR 8 5 20 NF-«B
W PE B A%, hIAPs fF NF-«B % 1k g % BR o 1
AN URIAP-2 Rk R, 5l NF-«B & i , 2078 %%
FREET ARG 1 o ek i, vl BE A5 T AN BB T 1Y
MLl Z—. 54 NF-«B kS G R FEER H#
KR NF-«B G Z ARG & G ] S B ¥ i 28
B, AR S hIAP-2 512 ) NF-«B 2K it nf
fig 2l MCF-7 4 Mg B A AE G R

Cyt C FHE DR 2 75 18 vy 2 08 12 ok 72 09 B I0T =51
Cyt C PNERLAAR 1] Jif JoT B T & Cyt C Rk B
— KO, 2ok A S B 00 9R T A5 5 N 4Ok 1A R i
Cyt C FFlR)F8h~) . ARSCE 45 R B8, mU6/hIAP-2
kL Y MCF-7 41 )5 , Cyt C 8 FH /K %A B B
754, T B N JEE hIAP-2, BE 75 51 AT 40 it 2% ks 1A
PERE AR L H R E— 2D BT,

25 LIk AR 5250 30 o b 1) hIAP-2 3 Y
SIRNA 35 F ki, ] B MCF-7 41 g ' hIAP-2 %
ik, BRI MCF-7 20 i A= K Bt 52 30 300 i) L 40 i ) 49
BERRAEAE Gy, 20 M ik 3 A 22 5y 4 6 R s AL 51
KAMIZLTS, caspase TR KT 2 1 NF-«B %1%
ZHTX T, SR, X2 TAEAOZRATIF
B Ak B N e 5 R OGRS 45 1 06 R AT
L PR S B R AT IR A 5, A R TS
T AR FIPLH
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