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[BE] E=588 XEMMET-IHET ( X-linked inhibitor of apoptosis protein, XIAP ) &3 & LK —ATAPFK
W AR, SETAPSZE P SRR AR T B, B AT A i caspases I AT 23R A AT AUIIA T, XTAPSER 7E
KREBHIIRE Akt ik, HERK SR AEERE . E& . WU LU R 2585 DIAH0C . DFFE Bt RNAL)
PR VRAE/N MG (NSCLC ) AHHINIC-AS49fXIAPSE R ZR3K )5, WFFEXIAP siRNARE ST FIAENSCLCAH i ik
SR VR . 7% AR E ERT-PCRIER I ASA940 Il XTAP mRNAZER A1k, BEH I EEXTAP T
/NRNA (small interfering RNA, siRNA ) JPHIIFGRER, FP«iRNABA £ AS40mh . POLLFEBErh e 5 R A0%, MTT
I AR R g AR T R A A3, IS O E AR TR SR EFUIAIDNAI T UESEXIAP siRNAY
I, YOG YL R PR YL 2 R IR YL 2 I AN MG YR To 25 5o P 5 RT-PCRYA R BH VR 4 YL 2 e B Ve
Yol . REEPHANNEXTAP mRNAFA W A s SR RAIHT L, TR BE 5 e ZH XTAP mRN A (1 i £ A 1
BooR . PRPERGULZH NI GEAE24 by 48 hy 72 h, 96 hAHBAZHNH; UM% . AT R BN, 48 XIAPKH
FENSCLCHRIBHE G, AT HINSCLCAIMMAT:, FHINSCLCALI T2 . XIAP siRNAJF A Al kiS5 M 447 I NSCLCAH L
B, RIEXIAPREN RIS, (Rt T, SMNSCLCALY P RUSE . XIAP siRNAJFAIA AT RERCNSCLCIRTT L
Fro

[ %838 ] BifbE  XIAP RNATH
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[ Abstract] Background and objective X-linked inhibitor of apoptosis protein (XIAP) is a newly discovered
inhibitor of apoptosis protein which prevents apoptosis by inhibiting the activation of caspase. After down-regulating XIAP
gene expression in A549 cells, a non—small cell lung cancer (NSCLC) cell lines, we investigated the role of XIAP specific
siRNA in apoptosis and chemotherapy sensitivity. Methods The mRNA levels of XIAP gene in A549 cells were assessed
using a semi—quantitative reverse transcriptase—PCR (RT-PCR). The expression vector of XIAP small interfering RNA
(XTAP siRNA ) was constructed and transfected into A549 cells. The transfection was proved effective by the fluorescence
microscope. Cell proliferation and cell killing rate after chemotherapeutics treatment were investigated by MTT assay.
The rate of apoptosis was detected by flow cytometry assay. Results XIAP siRNA construction was proved successful by
enzyme digestion and DNA sequencing. The transfection efficiency in A549 cells from positive transfection group and
negative transfection group had no differences. Compared to those in cell from control group, the level of XIAP mRNA
expression was significantly decreased, the inhibition activity of Cisplatin was significantly higher in cells from positive
transfection group. Proliferation of cells from positive transfection group was significantly inhibited after 24, 48, 72, 96
hours . The rates cell killing and apoptosis in cells from positive transfection group caused by Cisplatin were significantly

higher compared to those cells from control group. Conclusion The increased expression of XIAP in NSCLC can inhibit
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the apoptosis of NSCLC cells and result in NSCLC chemotherapy drug resistance. XIAP siRNA could inhibit the NSCLC

cell growth specifically, down-regulation of XIAP gene expression promote apoptosis and increase the chemotherapy

sensitivity of NSCLC. XIAP siRNA sequence might become a therapeutic target of NSCLC.
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it () A AR e tE S L N 20 B, HAE T R
AEMRE E A . REBUN RN AR D2, HAKRE
B/ (NSCLC) BEXTEA TR . Ly AN
. XTAP JEIAP K LA AT 11 caspase JII4Y, W]
DL LS A fid il caspases, 2N IE T3 2901
R I T [1Smac/DIABLORE RS A5 4 XTAP, fHiiT:
PEATR, XTAPTE R Z2 55 i 4 bk v i 26351 L5 B
Mk . Rk . WU DA ARYE T 2 ok 2 b A 570 R
ARG S PRI P 20 2 v A B b XTA PERIR B i 24
1S AU B Y, HEI T AR S R bR . A
Ko TUE DLSART T 253 UIAH DG, (H 2R WLl if RNA
T 0 23 A JSEL DR O 9 41 0 X TA P [R] 2 3% 5 fili 93 Ak 7 A e
PERIMISERIE . MBFFEXTAPEER ENSCLC Y & 0% M AT T
it 25 5 T AVER, AR FHRNA IEAE RSN FIENSCLC
ASAOY I R IXTAPZR IR, RIIXIAPEE K FENSCLC A
MALITF TR 25 07 1 A VE ] s XIAP siRNAKESFESI7ETE S
NSCLCAH LA T A4 o Ay 7 Uy T/ E A

1 #MR57A%

1.1 FZ2W) Radsn AZENSCLCANIE ANCI-A5490 F
AR T, LB SR . BUER . RNAi-Mate i
. EMEDMEM , RNAHEHUAF A ( Trizol Reagent
kit ) 1 [ SEE Invitrogen/A wl, A1 250 30N i FR B2 G
FIESOTIA A i H |l G H N LR 252
Al

1.2 4MERE3E 1E5%C0, . 37 CE&MF, To10%ia4:
M. 100 UmLEHZE . 100 mg/mLEEE L HIRPMI1640
B P R IR, -3 H s SR AL, 5206 0 i
Qb Xe g K

1.3 59iit XIAPSIYitS BOocw™, 51975 I
#: 5 —ACTATGCTCACCTAACCCC-3" , Fii: 5" -C
CGTGCTTCATAATCTGCC-3" , 7=#y. 281 bp, [EE}LL
B —actin (250 bp) fENZHIE, [if: 5° -~ACGAAACTA
CCTTCAACTCC-3" , Fiff: 5° ~CAATGTGCAATCAAA
GTCC-3" , 7*¥): 536 bp.

1.4 XIAPEIRMKN BAL1 x 10" 4>, 4% Trizolik
) £ U B A PR ICAN I R RN A, 30 5 3t S W A &R

T Oligo (dT) 1 wL, RNA (10 pg-5 png) 2 wL, 10 mM
dNTP Mix 2 L, DEPC-treated Water 7 w L, 65 C,
BHKEWES min, % FHIA S RE S HRAER: 5x
c¢DNA Synthesis buffer 4 wL, 0.1 M DTT 1 wL, RNase
OUTTM (40 U/ L) 1 wL, DEPC-treated water 1 p L,
ThermoSctiptTMRT (15 w/p L) 1 wL, F4MREAIE, MR
8 wLINABE T GBI T, IRAER AT
PCRIYN, 50 °C, 60 miniFf7cDNARIERL; 1217185 C,
5 minZ& 1E 0 .

1.5 ¥3FsiRNA % Ambion”Z ml #EHEE /- FIsiRNA BT
FIJEN], BT IR R 5 siRNA . siRNAY ST
human XIAP Ss: 5’ ~CACCGTAGTGCCACGCAGTCTACAT
TCAAGAGATGTAGACTGCGTGGCACTATTTTTTG-3" AS:
5" —GATCCAAAAAATAGTGCCACGCAGTCTACATCTCTT
GAATGTAGACTGCGTGGCACTAC-3" Negative Control-S:
5’ —CACCGTTCTCCGAACGTGTCACGTCAAGAGATTAC
GTGACACGTTCGGAGAA TTTTTT G-3" Negative Control—
AS: 57 —GATCCAAAAAATTCTCCGAACGTGTCACGTAAT
CTCTGACGTGACACGTTCGGAGAAC-3"

1.6 RNAiZBEMRI R EE IO 14 1F SCRE I L%
oligo?¥ ¥, HATsIRNABIMR IR K, B2 wg pGPHI/GFP/
NeoZl AR AT VI AL IR, Fc BRANTT K R 04T 804K 19 %
FW 2 10 x T4 LigationZZ 2 L, pGPU6/GFP/Neo
(Bbsl+BamH 1) 1 pL, siRNA#EHZ (20 nM) 1 pL,
T4 ligase (5 weissU/ul) 0.5 wL. RJ522 CJU1 h, ¥
FE2IM 1099 TE AL . PRI, M550 pg/
ml B RLBRFRIL . 37 CKM, Bk, PG
TEIHRIBUTOR., FIBamH I, EcoR 14:BIGYI % . FHTE
TR LI BamH WIHF, MAGERIEcoR I, 1k
PR PR EE 2 A T TR B A W B A A B 2w A 7
Y . FitLysView DyePIbRifESE LR ERE P S G 21K Y
PR P PR

1.7 AL AR R gy 3 32, REGYLA, ey
XIAP siRNAXTREFHI2H, 55 YLXIAP siRNAJFHIZH . B
4 x 10*-5 x 10" A= FRARZS R AT 40 B 3 A 7E 24 LA I,
L2 mL, 24 hNAAEIC G315 5140%-70%, #H1TXIAP
SIRNAZARL YL . g2 Blipofectamine200015 B 43 1
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1To ANHIEEY24 h-48 W, (HHPOLRMBINETEk
IRGREADOCEE R, TEWI IS EL R — B Yy
Bs¥2iiNi0F i QS A RS v -4 & Bos ot Vi O 5 O s 1) 10k e
x 100%.,

1.8 WEIEEYL S XEXIAP mRNAYFEA 540 [F] )7 B3k
FrHEIREEYLA8 Wik 4N A XTAP mRNA f 2 R A6G

1.9 BRI e S5 XoF ASAZH it A 4 K2 U 75 Wi g A
1.9.1 MTTIEME A= e B ka8 hit) AS494 il
R4 U, AEALIEFI x 10* 4000 A4 AIEL
2. 3. ARFEHBNELL, BFLMAS /L MTTH#20 pL,
37 CHZMFAh, ZILBET, DMOFERALNERR, &
FLIIA150 WL DMSO, E¥10 min, #%#£592 nmii K,
T T EC B 2 RG4S 0 25 LGRS, s EE R . DA
BF IR R, WROGEERUE N, A A 4
EER (%) =356FLD{E/AT BEFLDIE x 100% .

1.9.2 AL A g T U Ye48h i AS494 il
HERTARMIIR T ARSI, R T A I G idd B B A
1.10 BRI UL J5 2H LR SMbY T 25 W BURNE 53 #r

1.10.1 EEAVE R T A3 s il % U a8 hit)AS49
AR 244U, AEFEEAANIECN x 10°, BFEA
ATIEL, BALINAYERE2.5 wmol/LEGIAH, 37 CHEF
48 hiri, FFLINAMTT (5 g/L) 20 wL, 37°CHKLE/EA4
h, FERUEFRW, FLIMDMSO (ZH L) 200 wL, 7=
Y, MEUIE SRR, RS, FREFREIS92 nmAb I
JEEE (A) fHo TOsRE R, 4T 20T A i 10 i %, 20
JHL 184 5 A1 7] 23R 9o =[ (% AL AME—SE 35 L ATEL)/ % A x
100%.

1.10. 2 JEAVERT A0 P T3 Kl bR AR EE2.5
w mol/LIIEA 1S 5548 hIF 1Y AS404M I PHIE S Yeer . BAE
SRV AR TR B E DT IR R R TA

111 BERHEGL 5 ALTT 259006 AS49 A1 BB A XTAP mRNAFY
FIRAEEM EIVE R R 40 XTAP mRNARY 25 Kl
FIRIMAHREE2.S o mol/LIANIE1RE #5248 hi AS4945 41
ML XTAP mRNA, #2/E 7L R Tk

112 Giit=#o0r RAISPSS10.048 3 #i4-4eHoHr Bdls
45 I B0 DAY B M ean + SDFE/R FEAEHA] Hb 45 R H
K347, P<0.05H 531275 X,

2 R

2.1 POAMCSE B YRCR FEY A AN s Yeas hig 1EfE]
BUOCLT Y N ELASA940 L, 7] WXTAPsiRNA FH P54
YegH | XTAPsiRNA B4 Yo 2 394 55 22 A0 e ak &g (0 7¢

oo LRGSR EH /R0 438.7% . 39.6.1%, Tstit
S WKL,

2.2 RT-PCRAGIN IS 56 L J5 XIAPH) ek FHIERL YL
ASA9BE I 1t Y 21 J A e Yo 4 2 B XTA PR A Bl
. DK,

2.3 BRI FEYLRFASAOAIIIGTRE . JH TSR

2.3.1 AR KRR e PHESE Yo i AS4941 il 5
FFVIE 2 Y 2 R e Y AR AR B, AR KB R sz il D
K3,

2.3.2 AR AN Mg T BHPE L Y AS4940
MeTCAn e T, T BH AR G A A TR R 7.14%
L4,

2. 4 [GEAEE YL SR A A S ML T 25 iU o i

2. 4.1 MTTIEEAGIGAETS 0 gE 0 % . W1 .
2.4.2 WA RACE R AN T BRI g2 4L
ASAOZHMIAENTEA RV T B AR G m 25 A i A L 1
KA. WES.

2. 4.3 RT-PCREMIXIAP mRNARYTE  BAPESL e hnzh2H
XIAP mRNA )65 B S AIG AHE e fin 24 4 R BH 2 e o
254, ULKl6.,

3 it

FATTHE 5 Y XTAPsiRN AR5 )7 471 (1 AS49 201 FfL Bk FH
PEREYLAE | B YL XTA PsiRN AT BB 7 1) 149 240 JHL o 9 2 2 e
A, TCEEYR M BFR ARG YL, DB e 4l R s e
ZHOXFREEH o W FH M D 7E ASAQZ it 114 —2H 4 1) A=
Kk, 4553 B PR A% YL 21 1 AS 4940 i i g BH AT
REEYL I K FAVERL e 2l . XTAP siRNAYE T AS54940 ity
24 h, 48 h. 96 hj5 HMIAATEHCEE N, B AR T X
B4 . W FHRT-PCRIEARIN T ASA94H [ XTAP mRNA
ik, ORI YL 2H B B XTAP mRNA ) 2208 440 R A e
2 BRI G 2 B AN o oy PR e S 32 0 e e
48 hIJASA9AN ML P T- 32, K BRPRIEFE Je R 7.14%,
T BAPE L Y B AN C IR T DL 45 R L BIXTAP siRNA
Fi 5PN RE T FEXIAPRYERIE, MIXTAPZRIAAY T B AT
NSCLCAH AL 385 . (e iF i T,

it — T XIAP S A7 UM Z R e &, AT
FEASAOZN AR A BHMEFE e dd] . BRAPESL Y gl K AR L Y 20 iy
FREIINA2.5 Rmol/LYEERYIEANS . 23 BI FIMTTE: | i
A AMEAEFRT-PCRIEM E ASA49 Y A KA A . T
RHIXTIAP mRNAZGE, & B0 BH G Y 20 i) 240 B A= R 4 ol
BRI MG Yo ] ORI B3, 250 B
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BA ML L2 AS4941 i BHPEAE k2 ASA941 L
Pl 1 9656 BB MR Yl (JEHARTRAEEL x 100)

Fig 1 Transfection rates were observed by fluorescent microscope (original

magnification X 100)

M 1 2 3

1000bp
750bp
500bp
250hp
100bp

Pl 2 RT-PCRAGINFL YL S AHMIXIAPRY &K
Fig 2 Expression of XIAP measured by RT-PCR after contransfected

25 1bp

1: AREL YL ASA94H Y (non—transfection group A549 cell)
2: BAERL Y20 ASA941 I (negative transfection group A549 cell)
3: FAPESL Y] AS4941IES (positive transfection group A549 cell)

Pl 3 AS494Hf A K i 2k
Fig 3 Curve of viable A549 cell
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Channets {FLZ-A-FL2-Arca) "
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Fig 4 Cell apoptosis rates of NSCLC cells after transfection were obsevered

by flow cytometry

Apaptosia
Dip &1
oip B2
DR S

A 1 XTAP Fe e i AN M b A S49 /5
Tab 1 Effects of XIAP transfection on the proliferation of lung cancer
cell line A549(Mean + SD, n=3)

Group Proliferation (%) F
unninfected+drugs 31.98 +£2.55 124.931
infected(+) + drugs 78.68 = 0.19™
infected(-) + drugs 2696 £ 1.71°
infected(+) 2486 + 6.01"

a: compared with unninfected+drugs group , P<0.01
b: compared with infected(-) + drugs group, P<0.05;
c: compared with iinfected(+) group, P<0.05

Apogiosis

DG Apoptas
op G2

Des

Humber

40 5 [
channeis {FLz o rL2 Kiea) 1 Channeld (FLE-A-FCS-Area)

FH P Y2 ASA941 i BE P2 YL £ AS4941 i

Pl 5 3 QAN A SRS 2 S A SAQAN AL TR F T PR 1=
Fig 5 Cell apoptosis rates of A549 induced by cisplatin after

transfection of XIAP gene detected by flow cytometry

2000bp
1000kp
750hp
500bp
250bp
100hp

Pl 6 JGUEAXT e LR ASA9 AN IERR Y XTAP mRNAZA A 520

Fig 6 Effect of cisplatin on the expression of XIAP gene in the transfected
lung cancer cell ling A549.

1: REEYLALASA9ZA L (non—transfection group A549 cell)

2: BAMERE YLLH ASA9ZI I (negative transfection group A549 cell)

3: PHMESL YL A1 ASA94NIY (positive transfection group A549 cell)

(55 B e 2 AH EE TR A I3 P<0.05, 5 AL YL 4 AH
FEPRP AN IIP<0.01 ) |, BHYESE Y] 5 R B Ye 4l AH LK
TeZE 55 PR Y 2 A0 i AR i 5 BH 1 5 Y 2 1 4
JRLJR T3 BH S s PR Y IR 4 558 P 2 G it
FAZH K AT YL A 2H O XTAP mRNAZE 5 B B FRA% .

PLE 25 A XTAPsiRN A7 53 3 41 T 3 2 e L R K |
FEARXIAPRZE ik, 10T ASAOLH I (o 3 B , A 14 240 a7
T2, HEINAN X IR A R o DAL RT DA Y e
IKXTAPHEE K NSCLCH] US40 i gi T, BRARAbTT 24
YIRS FEINSCLCRHE ST 25 Wi 24 il — 4~ T 2L
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B . FARNAHE AR FBEACXIAPII L, AT LAFIHINSCLCAH
M sEsE, fEOEAnIA T, $ERINSCLCHILY v itk .

FATHBFIE L5185 E MY — LA — 3. Li%g™
FIY ang 1053 51 e TR 25 235 XTA P B 5957 200 Jfd 1 e i
20 B AR 1 2 BT 2 2R AR 7 R T R . Hu % s
2 SOGB4 A B AR AR /N 20 B e 20 L A 549 H [ XTAP
J&, BB A K B B g SRR E AR R AT 2
WYiTEst, RSN ERAA E, AT 264 B g B i A
AR, $RORIE i BRI KT BHIBTXTA PR 2 38 X6 Y7 il
AW KIES . IREHGEFENSCLCAINE T, Bk dHN S
XIAP H [ (1) Sz SCAZ PR RERF AR XTAPEE 13k, i 2
AT RN, Lima'"* 5 MeManus %5152 F 267 U BR ¢
e (FITC) FRic B9siRNAFIRNA T2k (A BEL T i 4n
M XTAPI RIS, RGN A T e 8 hn, Xt by 2
YiFs S I T A RS B B AR . DL R E Y A
10 2B XTAPIE R g g XAk 7 25 W i sk TR, 2
SIS 25 25 i — R, R SRR
Mz . siRNAFLARFEALXTA P K T $2 5 e i £b g 7 ek
Mo RNAF A AN 1 SEERN A S 1A 55 LA Y
FEEmRNAMS AR, JEMUARGN I —Fham AT 7 i 2 R 7
B, B R U R B AR AR IS A%, REAEAR T
SRR TS, H bRk N 3R R H)
AR R SE 4 bR, RRSIE R R IR 5 2
B AR R B B R SE R B mRNA . [k, XIAPsiRNA
AT LA S SO R B AR A S0 R AR AN B ) XTAPmRN A
(IR, NP T Al SER DR

PL B AT A IF 95 2 B X TA P Y 2o B 36 3K 7 il 988 1)
K RRERACIT I 25 R EEAVER; W HRNAG
D7 VL AT H AN R ENSCLC I XTAPZ 5, HIHINSCLC
RN RE A, M UEA B T, 3R AL yT 2 W U
XTAPsiRNAR] GESEIAT7 Ml OS5 5 IR AT LGS S A5
FBIFIRITNSCLC, INSCLCHIIAYT #24tH IE s Asr )7
e

2 % x
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