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[MZE] HMM WE RNAL BORIME] X e 04 5% 8108 1= 90 i 52 1 ( X-linked inhibit apoptosis protein, XIAP ) % [X] X
MG63 2t 8 T K A7 25 Wy UM E RS2 e, IFAR T H Ay 0L . J5Tk K XTAP B[y shRNA £ Rk A, K MG63
B s A (A 2 AVEREGY) |, B PEXS IR ZS [ BRI Y4 2H (B 4, psiRNA-Con F 9L 20 ) , 52804 (C 21, psiRNA-XIAP #%
el AR IR [ sk A + i85 2% ( doxorubicin, Dox,0. 3 wmol) \C + Dox Bifky7 254 1+ T4 ; Western blot ;0 XIAP 25
BRI , MITT Ao 0 2 JHL % 85 0 15 000, D et R A G Y00 4t e J 381 I T 2% Caspase-9 2R I RIBIE L. 458 5 A B 4lbig,
C ZH 40 XTAP 25 [ 7K - 40 M1 58 3 1 ) (IR (P < 0. 05) , A A A T2 | Caspase-9 B [ 3RIA K G,/ M 40 M ] b 3% &
(P<0.05), A+ Dox 1% C + Dox £ 40 Sl 3855 75 1 541, H. Dox XF A L C ZHL 41 B i 390 ) 52 B ) 49 M 5 Caspase-9 25 [k
W 4 (P <0.05) s A0 BE G, /M 2y O, ZHRELINT T S 0], 858 RNAi fEAT S8l XTAP FE[A ik, # i & PAJ6 20
USRS, 75 S A T, TR I XA 25 B BRI HCHL AT e S AW DNA & 1 e Caspase KIEMT-15 5% S
BT AL
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RNAI silencing of XIAP gene induces apoptosis and susceptibility to chemotherapy of
osteosarcoma cell line MG63
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[ Abstract ] Objective To explore the effect RNAi-mediated inhibition of X-linked inhibit apoptosis
protein ( XIAP) gene on apoptosis and susceptibility to chemical therapy drugs in osteosarcoma cells and its
underlying mechanism . Methods shRNA plasmid of XIAP gene were constructed. MG63 cells were conven-
tionally cultured and divided into untreated group ( group A, non-transfection) , blank plasmid group ( group B,
psiRNA-Con transfected ) , the experimental group (group C, psiRNA-XIAP transfected) , and 2 chemical drug
interfered groups, non-transfection +0.3 pmol Dox group (A + Dox group) and psiRNA-XIAP transfection +
0.3 pmol Dox group (C + Dox group). The XIAP expression in MG63 cells was detected by Western blotting.
The proliferation of above-mentioned MG63 cells was examined by MTT assay. Flow cytometry (FCM) was
employed to detect the cell apoptosis, cell cycle and Caspase-9 expression. Results  Group C had a significantly
lower protein level of XIAP and MTT value than group A and B (P <0.05), and had higher apoptotic rate,
stronger Caspase-9 expression and larger percentage of G,/M arrested cells than group A and B. In C + Dox
group, MTT value was more lower and Caspase-9 expression more higher than in A + Dox group (P <0.05).
There was no cell at G,/M stage in C + Dox group, and its cell cycle was blocked before S stage. Conclusion
RNAIi could specifically suppress XIAP gene expression, effectively inhibit the proliferation and accelerate the
apoptosis of MG63 cells, and enhance its susceptibility to chemical therapy drug. The mechanism may be
related to the suppression of DNA synthesis and the activation of Caspase signaling pathway.
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200 M 3 e ] 1, S TR g S g TR T 4
K, MHZA TG P 5 # X RE S5 HT by 25 9175 S A fie
Jed 20 B O T, S O R A0 X AR T 2 W BRI TR
B!, RNA T-#t (RNA interference, RNAi) A L 4% &
PEAE AN 5 5 — i 2 30K Ay F 4B L ] mRNA J7
G T S HUEAR ) £ SR S 5 P B
DU BB IR AL ARSI H . ARWTFEILEE RNAT £2
R XIAP 365 5 PR MG63 S0 - A7 23
OB PR B I X A T AR T 94

1 S

1.1 M4t 5 XA

FRi S KB AT R B L R A2 B R IR A
Gabt XTAP K ZHiikf & . DAB & 37 £ . BCA & 1 & ik
Fl g AR Y TRA RA R, bt B-actin /NPT
N Caspase-9 HLsi BEHTLIR 437 H S5 [ Santa Cruz 48], T, 4%
HiF0A [ 26 E NEB 23 &), i B4 Lipofection™ 2000 , — F J 7 AR
(DMSO) Ity { B35 B2 |, R MIBGal R & A g Ae g4
YT Bk AR & B REEAY TREARAH,
PCR S 1R A9 R LW 5 LB DR AL B AR A BR A R 5 il
1.2 Fi%
12,1 4ifusssr Siaa it g MG63 4 Jif 1 F e K23
MBS BEANIE o H MG63 4 LA 2 x 10°/FL R T 6 FLAR,
T 10% G4 L5 A9 RPMI1640 552 5 ( 7 100 U H&H R + 4
H3) 1,37 C 5% COEFRAHEIR 1 d, Fr 4 MRl 5 5 80%
JFi## Lipofection™ 2000 Jig Ji A Yk ol &4 T 6 e 6 e 1 d ),
TR SRR IE SR 1 d, 4% 10 10 4248, IR & 2K 0.5 pg/ml
I 2E PR SE R I KBS 3% 3 Jl LARAR R e U . % MG63 4l
Jil 53 A2 A (A A AR L) I PEXT Bt zs | Bk Y 26 (B
2H, psiRNA-Con B5YL2H ) , 5286 2H (C 2H, psiRNA-XIAP 444 ) |
e LA F % A + P85 2 (doxorubicin, Dox ) 2 .C + Dox 2 .
1.2.2 psiRNA-XIAP iRty d  S%CHk[ 1] h ok,
BT X XIAP FE R (W58 & Ik LT, IE 4k :5'-TCCCAT-
GTGCTATACAGTCATTACTTCAAGAGAGTAATGACTGTATAGCA-
CATTT-3', [z X 4% : 5'-CAAAAAATGTGCTATACAGTCATTACT-
CTCTTGAAGTAATGACTGTATAGCACAT-3"; [ 1 %if B 1F N 4%
5'-TCCCAGGTGCTAGTACAAGTCCGACTCAAGAGGTCGGACTT-
GTACTAGCACCTTT-3', & S %k : 5'-CAAAAAAGGTGCTAGTA-
CAAGTCCGACCTCTTGAGTCGGACTTGTACTAGCACCT-3' (T %Il
AR5 R XIAP #UF5 ) o 5'F1 3" 3m5] A Bbs | BYIL AL, BIFR
45k TCAAGAG, B A fil C HE BT R LR K5, EHE
psiRNA-hHI 2 4~ Bbs 1 {3 /5 Z [A], 4y 44 & psiRNA-XIAP Al
psiRNA-Con, DL L5832 175 B 3E Ak 2 5 R A IR A
WFAIESE o
1.2.3  XIAP 5 /KA T L B-actin fE Ry NS B, H M
Western blot #ll A B C 41 XIAP £ 4 /K -9 A8 Ak (Prif ik &
1:100) , FHHERE BUG AL 3R R Ge b7 by X IR B (o
1.2.4  ZUMOFEA 0T FXEONAIIE L. 1 x 100 /LR T

96 FLEEFEM, T 6 NEFL(A + Dox 4 .C + Dox 20 Dox ¥ )&
J90.3 pmol) ARG 1.2.3 do HIRAEULH 478 B MTT
RO, BEEAR A 5 490 nm Ab#5FLIGHEE [ D(490) ],
1.2.5 40 i J 39 B O 12 A8 05 #r K448 h AN E
70% 9N 2 e R R A N R B B I IR [ 2 B 58 BT AT I =X 2
FRLASC o3 A5 2 40 LR 3 A 4 < Ak P E (PT) e €8 0 RS
ToUE (AP W) Kok I 240 M J& 399 . Annexin V-5 B 550 2 9% 0 R
FITC-Annexin V/PI XUbR ke s A I 722K . B B 34387 9
AR, LIEE 6 K.
1.2.6 =4SN 2 45 41 sp Caspase-9 [ Rk AF 1k %
£ 48 h 2L, FH PBS PE% 2 R, K2 E (AR 100 pl, i
A 20 pl Caspase-9-2 207 (PE) EARHLIAR, LR IgG-PE Uik /E
Jpxt R4 CHREGIER 45 min, PBS PR 2 1,24 h 4 L4l
HEASCI 2 o
1.3 “its o

PR BRI, x =5 378, R SPSS 13.0 G4k, 2 4
ARIECECR A ¢ ke, 2 FEAR B BRI R 2 5 22
30T

2 HR

2.1 RNAi 2+ XIAP A B £34 649 %

Western blot 455 7”8 A 2H K E(H M (11.23 £1.12) B4
H(12.04 £1.17) ,C 4K (7.44 £0.97) ,C LB BAET A B 4
(P<0.05, 1),

XIAP 57x10° —

B-actin 42x10° —

1: A#1;2:B41;3.C4
El 1 Western blot #illl & HZAM AT XIAP & A RIE

2.2 mie¥gii AR

48 h B MTT 25 7%, A 21 D(490) {47 (0.49 £0.01) ,B
ZH7(0.43 £0.04) ,C ZH47(0.28 +0.02) , C 21 2 fu 384 7 75 1
BT AB4I(P<0.05),1f A BAlkKRZERTHITHE X
(P>0.05), Dox XF A C ZH 1 PRJg 40 M 355 S 34 58 o VE
105 B o A S T3 o, EL 2GR 1 ~2 d P i 4t PR 5 41 1)
MR 2 ~3 d T RN, FER—F A&, C + Dox 41 D(490) {H
WIWAR T A +Dox ZH(P <0.05) , BEIFE1,

&1 Dox XAMIBTEE LRI D(490) ,n =6, % =]

2159 1d 2d 3d
A +Dox 41 0.331 £0.02 0.278 +0.03 0.200 +0.01
C + Dox 21 0.214 £0.02 0.110 £0.02 0.014 £0.01
PA{H 0.01 0.01 0.03

2.3 Hsmie 48 h A X m AT R

{422 T A B ARSI B0 G, 6™ L A AP
U TS C 2, G, W™ 47— AP ™ th B £ C +
Dox 41, i T3 A7 1075 5 0 ML A1, G, U™ e o
e i AP WL 3.
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R2 BRAMIS h ERXBBITER (% ,n=6,5xs)

Eibl JHT R Go/Gy S Gy/M
A4 2.53 £0.45*  33.77 £5.21* 48.10+7.28* 19.28 +£2.77%
B4 4.75+£0.88%  35.42 +4.59* 42.89 +5.47* 21.10 +3.14*

cHl 40.76 +8.96"  35.21 +6.12> 27.01 +4.35> 38,16 +3.56"
A+Dox 2 22.77 £5.62"  45.77 £5.62> 43.89 £6.01> 12.36 +2.44"
C+Dox 4l 59.32£10.23 78.32£10.23 21.93 +4.57 0

a:P<0.05,%5 C41r4;b:P<0.05,5 C+ Dox 4114

2.4 X g g A28 48 h i Caspase-9 #9 & ik AL

C 44l Caspase-9 PHEEANMIR[ (17.14 £0.9)% | Bl
BT AH[(6.35+1.0)% ] . BZH[(6.48+1.2)%](P<
0.05) 1M A BAEZERTL %L (P>0.05), Dox 1]
Hm AL C 4 & P A0l Caspase9 FHM: 3K, H C + Dox 4
[(26.37+1.4)% ] B E T A+Dox [ (13.59 +1.1)% ]
(P<0.05),

3 i

XTAP 75K 255 b 4 i v v 22, HAT B S g
B BAR T AR IR # A AU R A (B A YR
FH, XIAP g/ BRUELAT IE & 09 5 4, A & I
A B R BT B T D XTAP 2 g
FEPIAYT TP AT —A> LA AR B A

g 2# G siRNA 43 F ] J3 s A G ER 456
FWUEE RNA JJE R RNA SIS EZ 59, WG &%
KRNI 1% PR U1 %] mRNA | SEEA s 56 TR,
{HEFIXS B /N, ANFROE W WA N 12 A7 A
R IR ME LA B S0 . AR S ko kg
AR X XIAP shRNA T8 R ik 844, v] LUZEAR N5
gLy siRNA 43F, LB S5 48 T DAHRRS A% R il 1) 2
fife, SRR T IEA R, R ER T RNAL F R XIAP A
X MG63 20 Jfd A= 4 K X AT 245 P St 14 53 i) B
T HEEA, #E—20 ) Western blot 25 ESE T C 4 7] LA
FESFHEDUER XTAP BN 1 8 3Rk AR SC I 45 R iR C
U A B 24 MTT H4%E RE 7 B 0 TR, 8 T3
LA 1S B A R 2RS4 (P >0.05),
MTHERR T #5814, W R RNAIL 38 i JTER XIAP
FE PR FEIR TN B R A o, 5 S T

i 1 s R AR LR T VAR OG . AR TR
B bR S SRR N YIHEFN Caspase BITEAL . 2 LY
T2 B e R I 3 A BT 9 =X 40 ( floweytometry
FCM) , ¥ 3 VI 0 7% {6 76 H: DNA & F 3R B8 1B
TAER Gy T IR ARSI T RD AP 0, An-
nexin V ] DURRE S M 25 5 08 7= 5 409 DA 410 o J5E PN ) i
% 22 M 25 T A% B 1 Ik 22 R (PS) 5 17 P B8 o 4
T A B U AT A RN DR 200 G ) 40 e S i ol A A T e
I, R FITC-Annexin V/PI 3L DR IE R T
BRI AN X o3 ok, HLA B i i R . ARSI AE

PLLAREE S AP W™ Hh B (Y [R] B, Ry 1 8 w55 T S 1
TR T3, SR FH FITC-Annexin V/PL XYL 6]
HAAMMERTH TR FATTAY PLIEAGINZE Ferbo] WL A |
B 2 4« G, " AH KGNS AP W FIAFTE,
M7E C 4, “G, " fif A —“AP I&” 1/, FITC-An-
nexin V/PL XYL E 45 R C 48 A B TR
eI

Caspase-9 J& Caspase Z I H 0 o5 b I 1) 2 1
FLEREMTRAETWEREGRHAF, E5HETEA
TR BTG AL IR 255 T U A W0 5 AT DL e el R0
Caspase-9 %1k, 4k i 24/ T W PHAT Caspase Jf-fifi 2 3%
WL SR T ARFRES R R, C A A B
2 Caspase-9 PHIEANA R 3 1, #5278 RNAL £ AR 37
il XTAP 3 [5[3F5 3 8 IR 988 40 M 0 T LRI AT e S5
Caspase-9 f{H AR

29 L SO BIL A 1) 2 0% 2 S B0 PR T R A
1545 519 DNA R85 B A G 10,
AR YRR R I A s BB AR B
XTAP i GE X 20 M Js) S R A7l 4%, 45 2R o C ZH 40 e
XIAP g RNAG 10 f= ) 300 B 3 ek 722 < S 300 400 i i
A G/ A 3 22, 3% B 40 i A K BB B AR G, /M
IR A5, 4278 RNAT PUER XTAP JE R AT o 5 S 08 T
TRV J) R IEL i v 47 o) e 4 B A K

B85 2 ((doxorubicin, Dox ) 2 B i i FH 45 A 53 1)
WIF 2 ABFGE i MTT 20 396 B 376 4 45 2 40
Jig 48 h B3 A0 L 3 AT 25 5 2 B RNAT B 306 XT-
AP BEH 5 Dox BYERA AT AR BB AL T 50 Dox 5%
Bl RNAG BRI XTAP B PEI7RCR . 7R — 2
St Dox AMFRRT )G9 C 40 .C + Dox ZHF1 A A 40 1=
ZHTR BT % B0, RNAL $5 AR 3% XTAP 3% K 1] 44
SRR PRI A LG Dox B BB (P < 0..05) , 7 3 (4[]
TP RCE . A RFSE 22 I 40 ) 300t A o frp R
2N Gy aE A S 1, e R 1 2 8 2 i A 9 200 i 1
[FRAE A S0 4% LB Dox AOAE FH -5 14t 40 i J& A
I IR, FCM 255 314275, C + Dox Ji i AJ
REIE I DNA 5 1 S J5 3l Caspase K IGE M 12155
e Sl AR T I 2 LR T AR S BG5S AR R
RNAi GEA &AM XTAP BRI 3k, 30 1A 96 20 i
B A, U A T, IE 3G 0 AR T 2 4 i SRR
XA RIS AT B9IR YT 7 XA SRR B R TR YT
— A=

S Xk
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Jivi #K 5 v RE (heterotopic gray matter, HGM ) 248 A i 1 i
ZRIERS S uR EE JE A T N 0 2 B A R TR S R T
PAITTA AR B B 1E # B AL T 51 A2 09— Fh B2 BT R B WP o5
Wi o PRI RSO O R R & R ST i
ek =K EAE, R 7ELTEWIE 10 ~20 B BAE KA
T FBEISWT 1 1 61 2 LURHER , AMEFREM B IET
BRI B A 28 R SR DI BRI 1 IR i S A A8 3, TR AN R

1 IERZER

B k64 B A VEYE R TER 2 4 A T 2009 4F 12
30 HAABE, ABEHET2 A, B# T AL 598 th 33k )
0 SE BER A 5 A P2 AR, RRESE LB AR Ak
htE W BB RS R AE 2 Ik, GBI S, ABEHT 1 4R
M RUEAE 1 IR, 22k R B Bk vh R . 3 AERT
TR R L T B 28R HH B R R e K BR AR A A A
P, RAER TER IRy , FLAA KA 1% B S 2 3R B A5 5 S b ] R
o BREA @R s 4 4F B & iU 190/110 mmHg, 7B 1
B DL PP 3E 150 mg( 1 W/ d) [ e, o Fe 42 i #RAR . AN 88 2 it
PR RAE T E TR L, ek UM s, R B IER LB 1 1 &,
TR, TOWR FME S . AR, SR, XA, 104
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