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# O=E: Br WA T-H 3 (human inhibitor of apoptosis protein2 , hIAP-2) fY) shRNA , §! [i]
PO hIAP-2 K& PR BE A 0T, BRI X CNEL 59 0 968 40 Ak 05 SR i 2 . A3k B SR MTT %
T 5 B A S R0 o 5 PR AL 4 2% hIAP-2-shRNA I8k 5 B I F g ot 1 1 5% s CNE 1 400, B J5 R FH S B 2k
J6 7 f PCR ( Q-PCR) Fil %2 E1 36 2: ( Western blot, WB) #i & i fe £ UL BR shRNA J5 51 5 Fi] e fE UL R shRNA
JF O 5 g CNEL 20, 43 51 5 B 5% G 05T 48 RRGT 4 5 oK 5% G O S 4 PR 4, SR 1 S5 B 5 2 PCR FD WB £
T hIAP-2 fY 5 B B HL A 11 2 3 5 3 =X 4 LR 0 4 JHL O 1, transweell U 40 U (R 2268 1. SR MTT % W
4 Gy b fie (E 4 77 & 5 Q-PCR AT WB A& 45 5L B 7R 4 4% hIAP-2-shRNA #8452 il hIAP-2 mRNA % &
HFA(P <0.05), Lk hIAP-2-shRNA2 T ER B £ 2 35 (P < 0. 05) ; Q-PCR F1 WB £ il 45 2R & IR 5% e
hIAP-2-shRNA2 J5 B 4 4 5 K % Y& hIAP-2-shRNA2 MR 441 (1) CNE1 41 g o hIAP-2 JE[H 5 8 (1 325 L,
ZREFHEITFE X (P <0.05) ;3 = 40 M A KD 25 3 87K 5% Y4 hIAP-2-shRNA2 Ji5 J8 Uit 40 bb R 5% Yy
hIAP-2-shRNA2 JB ST 20 M T- % 2% R B A Gt 23 8 L (P <0.05) ; transwell 48 45 5 i 7% %% U hIAP-2-shR-
NA2 J5 BT 2 5 R % Y hIAP-2-shRNA2 MR BRE N Z R B A ST ¥ R X (P <0.05) , &ig i
hIAP-2 5 (R 370 BR 5 7805 AT 38 im0 W 468 240 i 0 T 28, BRI LR 28 18 07, Ref i 300 7 1 A A

X A AR TR O B 40 M RNA TER ﬁﬁl%}“@i@r
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shRNA -hIAP2 enhancing radiation effect on
nasopharyngeal carcinoma cell

YUAN Yuan, JIANG Wen-juan, JIANG Wu-zhong
( Department of Oncology , Xiangya Hospital , Central South University , Changsha 410008 , China )

Abstract:  Objective  To construct the inhibitor of the shRNA of apoptosis protein ( human inhibitor of
apoptosis protein2 , hJAP-2) for combination of inhibition hIAP-2 gene with radiotherapy, and to investigate its effect
on the radiosensitivity of CNE1 nasopharyngeal carcinoma cell line. Methods MTT assay was used for determing the
optimal dose of radiation. Four hIAP-2-shRNA silencing fragments were built and CNE1 cells were transfected by
liposome. The best silencing shRNA sequences were screened with real -time quantitative PCR ( Q-PCR) and Western
blot (WB). CNE1 cells were transfected with the best silencing shRNA sequences and divided into transfected
irradiated group and non-transfected irradiated group. In both groups, expression of hIAP-2 gene and protein was
detected by real-time Q-PCR and WB, apoptosis by flow cytometry, and cell invasion by transwell. Results MTT
assay demonstrated 4 Gy as the optimal radiation dose. The results of Q-PCR and WB test showed that four hIAP-2-
shRNA could effectively inhibit the expression of hTAP-2 mRNA and protein ( P <0.05) , and hIAP-2-shRNA2 had
the most significant silencing effect (P <0.05). The results also showed statistically significant differences of hIAP-2

gene and protein expression between the transfected group and the untransfected group (P <0.05). Flow cytometry
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showed statistically significant difference of the apoptosis rate between the transfected group and untransfected group ( P

<0.05). Meanwhile, transwell test showed statistically significant difference of the invasion ability between the two

groups (P <0.05). Conclusions

Transfection of silenced hIAP-2 gene can increase nasopharyngeal carcinoma cell

apoptosis rate and reduce its invasion, which may play a role in radiosensitization.

Key words : hIAP-2 ; Nasopharyngeal carcinoma cell; RNA silencing ; Radiosensitivity
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(DA< B N R VAN R 7 M B B - 3 i A
fiff #0152 2%, I R 20 21 AT DL &8 RS L 39S ik B X
T W 55 ) Bt 92 10 B B, T e A R K 2 R IR )
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AT 1] 2 (-2 ( human inhibitor of apop-
tosis protein 2 , hIAP-2 ) 5 ¥ & ¥ i 98 7= 410 1l &
HEBGE R W — 0, €40 AN 11 536K
11922 =23, 4% 618 AR, 0 FHAN
69 kDa, "z K ik T NIE# 44 & 60 £ Ffip
SRR o A ST AU RNA T 48 4 AR 4 1
il CNE1 40 i b hIAP-2 JE (K], W5 H X T 5

AN 7N

U 20 2 2 0 O, 90 25 9
SEAE AL
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N B WA 92 40 Mg Ak CNEL g 5 ATCC 5 /) 4 Ifi
W A BTN YT AR ) TR AR A BR A 5 IR
JE A& Lipofectamine TM 2000 %% 443K 77| K RNA 2
B 57 TRIzol Wy B 3£ [ Invitrogen 2\ #) , J 5 5%
M PCR ¥ 3 | & W) B Fermentas 7\ %] ; AV-PI
UG iy R e NS = R /AT I = N
hIAP-2 , GAPDH $i & Ity g 3£ SANTA /3 ],
hIAP-2 , GAPDH 5| ¥y g b g4 T4 #] .
1.2 Ok

8 45 R IE B 4 XA IAP-2

FEP ) shRNA ¥ 41, 43 51 24 shRNAT J5 3] 5 shR-
NA2 J¥ %1 ; shRNA3 J¥ 31| ; shRNA4 J¥ 31, Nega-
tive shRNA control i P4 XJ BE, 8 3 0T )7 it AL
LIRS NG~ 3 P N A o wh 1 7/
1.3 CNE!L 41 g 55 7 Fil i e

1 F hIAP-2 FH ¥ CNET 41 il /F 40 40 i,
LS 10% /N5 I3 9 RPMIT1640 3% 5% B T %
5% CO, \37°C Kt #0225 11 8 K 3% 46 b 85
It o YRl 24 h, oK CNE1 40 g £ 2 6 fLik
o, PN I AR 3R A B 95 i B 5, 2 40 i % R O
F40% I} 5% Yt | 2 BR invitrogen 4\ 7 lipofectamine
TM 2000 %% G i 5510 Ud B 17 36 e |
1.4 MTT ¥ 00 40 Jf 556 Ja 09 7 16 3

MTT 5235 J5 ¥ 5 B be ik 4 %0 2% % 41k,
196 FLA I A 41 HE 100 pL/fL (21 x 10*),
H37C5% CO, M55 3546 55 3% 24 h, [6 B i%
7. TG 4 M0 B FR W S O BE ORI 40 B o R
M srm 0,1,2,4,6,8 Gy, #f 96 L A&
37°C , &% 5% CO, =5 < S 100% 3% FE 1 40 f K
FRF T BEE 24 h, AL 50 pL 1 x MTT, 7
37CHH 4 h, HEEARAXTE 570 nm P K & £L
WOGREE (A) M. & WCH R Ak E 3 &R
fL, s E A 3 W, i BT B A A TR R
= (42540 OD/ X R4l OD) x100%

1.5 Q-PCR #: 9l hIAP-2 L[ mRNA % ik
1.5.1 3l4pegi%it & i hIAP-2 FE R4 7k

5% 7 5 W F sense primer; 5’ -CAT GCA GAC
ACA TGC AGC TC-3’ ; antisense primer: 5’ -ACC
TTG GAA ACC ACT TGG CA-3° , ¥ ¥ H BN
103 bp, N2 3 K3 8% 12 H il 1 ( glyceraldehydes -
3 -phosphate dehydrogenase , GAPDH ) %5 & 4 5| ¥ >
Z U1 R : antisense primer: 5’ -CAA TGA CCC CTT
CAT TGA CC-3’ , antisense primer:5’ -GAC AAG
CTT CCC GTT CTC AG-3’ , ¥ "t F Bt 106 bp,
1.5.2 % RNA IR & cDNA &% S In-
vitrogen 723w 7 i 15 B A5 s e sk i R & 1 B
PEAT RNA B 5 S0 5 2 e 5643 21 cDNA i AE
PCR JZ W R , - 20°C LR 1745 o

1.5.3 Q-PCR ¥ 3 PCR M IKZRN 25 pl,
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£ & marster Mix (2 x ) 12.5 pl, water nuclease-
free 10.5 pl, primer 1 pl,cDNA 1 ul, PCR § 1%
Ml 94°C Wi AE Pk 3 min, R J5 94°C 30 S,
59°C 30 S,72°C 45 S,y 40 EH ; H 72C
FEAR S min , B J5 2 W D 2o R RLAH [R]
FAFYHINZ GAPDH, R 2-AACt 315 %
FEA 1Y hIAP-2 J [A] F) AH X 2% 35 &
1.6 Western blotting ¥ ill] hIAP-2 & [ % ik

PR S H R ] BCA E &, IR i ) R
HH (20 pug) JE4T 12% SDS-PAGE , X ] Bio-
Rad #Ffli 75 4°C ¥ 2 & 4 T LAE 3 300 mA
PEEDEEE 1.5 h, Epl B NC b, K5 5%
JBi N 2F 5 & P4, hIAP-2 Hi (& F& B2 12 500,
GAPDH # /& 7 B B2 (1:800) ,37CHEH 2 h,
VEME, FHT B =91 (1:80 000) = JfBEH 1 h,
PEME, ECL 2 4, R gel pro 4. 0 K {F #E 17 &
83 #7, LA hIAP-2 5 GAPDH JK FE {8 1 L (B K
hIAP-2 Z5 [ AH XS £ 3Kk K F o
1.7 i 220 M A A4S 00 240 i 94 T

3 WO A i T IR AL, B hIAP-2-shRNA
TS 2 B 2 55 R % 9% hIAP-2-shRNA i Ji§
SR IR AT AL M AN 29 2 x 10° 4>, 1 x PBS #k ik
A0 2 k5 i A 500 pl %) Binding Buffer /& 7% 4]
L, B m A5 wl Annexin V-FITC J& 2] J57 , inm A
5 wl Propidium lodide #f 47 % i 3k % /2 1 10 min ,
R 2] i A O A I
1.8 Transwell £ 40 i1 {2 28 658 5

WS & A0 M, 1 x PBS P40 2 Ik,
FH & BSA (1% JC I TR Ky 5% 5 o B, I R 20 i 0
£ 5 x10%/ml, 78 6 fLA 1 % i A 40 0 8 T
ETEMA T ml & FBS 9 55 57 5, By 7% 40 g
24 h, JHRR 2B BR BT RERN b N B i i, i
F95% 5K [ E 20 min, A Rl i G (5
10 min |, & F 8] & 85 T WE I8
1.9 Hits#a M

SEE AR %o+ s Fon, B SPSS 16. 0 4
T Ak BB, SR FH B 3R J7 22 73 B (on: way
ANOVA ) , 73 #r & 2H ) 22 5+
2 F#HR
2.1 MTT K I 45 05 5 & BRAR CNET 20 Jifg
SRR ERTE

AR 1,2,4,6,8 Gy 415 0 Gy 41/

G R B, 225 HA G (P <
0.05),6 Gy 58 Gy HFTEXR/NT 70% , 40 iy
P36 RBUR, AH TR e st mm it 4y, 1 Gy 4
52 Gy AW R LA, ZR LG+ E X
(P>0.05),1 4 Gy 41/ 40 Ml 77 76 ik 5] T
77. 8% , 55 A A% O R AL R, 22 S B
Gt (P <0.01), I H 40 M A7 15 &R
T A2 )5 Sk S BEOR L AR WA 1
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a7 = (Gy)

B 1 Rk at 5 CNE1 20 i 77 76 2 0 5% 1
2.2 A hIAP-2-shRNA F§ %1 % CNE1 4f jitg o
hIAP-2 mRNA F1%E 4 2 35 B 52 Wi

ML 2 B DL o % Ye 41 5 B o 0k B4 (R &%
Yt Negative shRNA |, T [a] ) H# hIAP-2 E K &k H
REMHHEBESFLRITFEX(P>0.05);5
25 Yo shRNA 41 7] Fo 45 25 5 LA Gi it 24 L (P
<0.05), HoR YL 5% Yt shRNA2 4 22 5 B
HEATE X (F =24.902,P <0.01) ; shRNA2
2 hIAP-2 mRNA FlfE [ R K &, Q-PCR K&
Western blotting & ] 2% 5 32 /R 4 4% shRNA [ %1 /2
L shRNA2 1 FI &R 5 B 2 o
2.3 hIAP-2-shRNA J¥ % X F CNE1 4 Jig jikt 4
BB Y 5
2.3.1 Q-PCR % Western blotting 4 R 4 #7
ME 3 HrAl Lt BR 2 (B CNE T 20 o R 55 e, R
HESRF A0 8, F [ 5 K #% Y4 hIAP-2-shRNA2 P
A hIAP-2 R R E A RSB EZ R B A SR
g L (F =46.398, P <0.05), F 5y
hIAP-2-shRNA2 5 it if 2H 5 %% 4% hIAP-2-shR-
NA2 Ff I 240 v hIAP-2 J R K 28 [ 3R 3K L 8K
ZRBAAGI#E X (P <0.05), /5 CNEI
4 B 24 A9 hIAP-2 3 [N 7F 5% Yt hIAP-2-shR-
NA2 F 5 Ja H 36 3k 28 KR I o
2.3.2 hIAP-2-shRNA 37k 41 /6 CNE1 4g & 8
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T Hrh XRS5 R Y hIAP-2-shRNA2 i JEOTAH A ER B A S8 (P <0.05),
WA (F =11.71,P <0.05), K% Y hIAP-  #275 CNE1 2 fi 75 %% J¢ hIAP-2-shRNA2 P jilt 5}
2-shRNA2 P 41 5 %% %¢ hIAP-2-shRNA2 Ff 5 0 T3 K 38 (181 4) .

A B
147
12f 0.8
i 10]
R 8t mo-
# )
= 6f i 04
ol B ol
IR INININS
0 L L L. L L e
a b C d e f a b () d e f
A5l A%
hlIAP-2 mRNA 183t Rz & hIAP-2/GAPDH 7x F£ tt &
C

69 KD hlAP—2 2 Z: Iﬁ] hIAP—2—ShRNA J? ﬁu er— CNEl
a0 M hIAP -2 3% P % i [ 3% K 1Y 52
(a: KRG ;b PIEXT B4 ; c: shRNAT
37 KD GAPDH

d:shRNA2 ;e :shRNA3;f:shRNA4)
a b ¢ d e f

Western blotting # il £ 5

A B
20 0.8
18 ‘
16[
) 14 0.6
1
10 i~
6 [ 0.2
4
2 1 L J 0 1 1
0 a b G a b €
a5 A3
hlIAP-2 mRNA 13} R i & hIAP-2/GAPDH 7x B Lt &
C

69 KD hIAP-2

3 hIAP-2-shRNA 5 41 %} i §f J5 CNE1
4 Jfg vh hIAP-2 B R K 2R (1 R A M 0 (a:
KRR s b o R 4% Y hIAP -2 -shRNA2 P i 4f
GAPDH ;e Y hIAP-2-shRNA2 Tt 41 415 F
[f)

37 KD

a b c
Western blotting #& il 25 &
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a C

b
Azl

4 hIAP-2-shRNA #& 4t CNE1 41 Jf 75 i 5 (9 98 12 2%

& 5
2-shRNA2 Fjilr &1 41 ; C - %5 42 hIAP-2 -shRNA2 ik &t 41

3 it

i e A0 B R A AN IR S N R Y AR
B SMEMEREX AT ZERER, HTEY
(40 TNF | FASL) 3@ i 15 40 ffg B b f9 3E 12 52 4
(40 TNF 32 { (FAS) 45 &, i caspase-8 , Jii )
TR 5 IR PR I8 A2 SOFR 2 R K & 12, DNA
035 3 3 Bel-2 25 1 FI A0 2ok 44 15 110 18 7%
PERG I, RBESCIR A TR A M R C L IS Ak
Caspase-9 FI A&, #F AP T2 F2 0 X W 45k 12 4t
[f] B & K %% W B =& Caspase-3 1 Caspase-7
IAPs 5 j % [ fix - 78 baculoviruses H 9k % 31 |
Hooh 68 & 16 9% B 2 W RO B A0 0 RIS
hIAP-2 HZ54 F T E 5 hIAP-1 B AH L, Wi
BB R fik 987 B8 A K 7 3% 4 2 (tumor necrosis factor
receptor 2, TNFR2 ) & & (R #8510 & iy Jifr 98 3R
FEIH T Z AR AH P 5~ (TRAFT 8 TRAF2 ) £ T
TNFR2 i 5 #, H 00 J2 #00% #% 1 NF-KB,
NF-KB A< & R #10 ill - 47 7] B 1Y 5 IAPs (1) %
ik TAP RSP TNF 5(% FAS B2 M T2 &M T
TAP 5 TRAF ( TNF -receptor associated factor ) # H.
YE TR B TNF 524K (TNFR) {5 5 2 &1, T

hIAP-2-shRNA 5 X5 e J5 CNE 1 46 g #4 4= 28 B8 1 #4952 mi ( HE 2R i i < 200)

2.3.3 hIAP-2-shRNA s 7% 4t & CNEL %1 J 4
B i W ok X IR AL R B Gt hIAP-2-

shRNA2 Fijl g4t 40 (F =24.877,P <0.05) , %
S Yv hIAP-2-shRNA2 i 8 40 5 %% Y& hIAP-2-
shRNA2 P 4l b 25 5 A Git 22 L (P
<0.05),# /8 CNEL #fi g 7 %% %% hIAP-2-shR-
NA2 P85 5 17 I RGBS (B 5) .

P
% He

A X BRZH 5 B R B% g4 hIAP-

TNF 06 B AL T 45 5 DT 4 il 9 =

H A BIF 5 2 11 TAPs (1) Zh RE 2 A 4% 400 ) i
A bl 0 T FAS B RN INF-o | i 35 K
e AL ST 25 Wy | 5 A IR T S5 B 51k A 40 i U
T-o Imoto %517 % B 7 % IR £2 45 98 F1 590 I b 9
2l hIAP-2 3L H & ik, & Je Kk 11922
P 25 5 hIAP-2 3 Ak ] BB 5 B0 S UM R T
PR AL, AR 28 T EE RS P R BT 2 M A B
A W ST 5 R 30 2L R e MCF-7 40 i o 9 hIAP-
2 JE N5 I L A e 1, T L R
PO R 25 B B 1R VR . E S R R W
FE hepG2 JIT 9 41 g+ #2 ) T BR hIAP-2 3% PR 7]
DA S 25 0 ) L3 (B RE A7, IR 1 N hepG2 T 9 4N
Mg TR A R KR —
TR 28 B T £k BEUSRT CNE-1 55 00 9 200 i, 7T L
2 CNE-1 £ 0 g5 40 i 7= A= A ] B2 B i e T

A S5 v WF 5T 45 SR B R IR AT A CNET
55 W 9 20 i b hIAP-2 3 PR ) 3 38 P S ET 3
B CNE1 £ 0 g 40 i 1) 98 12 3%, AR 2268 )1 K
W B2 6K 55, AT DA i S A RS 48 ML CNE T X ik
S0 B 4R R R AT 3 R T BR K A T,
AE A R I A% 56 I 8 40 M, 30K Sl i AR i S
BIT LT — AR HLE SR
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