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H E.BHe ®dAH RNA FRERLE RS E XL EA4E B 2 1(ERCCL) & A& 2t 4 > 4m B Al 5 & 25 20 I HROIR 48 1% 77
MM, FFiE AR 3 BE¥ed Al ERCC1 A B4 5 F F# RNAGIRNA) , # #& 3% 4 ERCC1-shRNA # € 41
K5 &k H AR, K B RS Fi 4k Lipofectamine 2000 %% % N AR % 48 fi#k A549/DDP, %8 kAT TR M e # 4 2 p Qi # FT R0
4 B (RT-PCR) # 0] 2% 3 37 & ERCC1 mRNA #9 & ik oL ; 5 A va P 348 ok 3 0k &5 (MTT) 40 F # ERCCL & A549/DDP
TR AR A B8 AL, R A4 s ERCCL #9 siRNA J& , 48 328 A549/DDP @ iz A ERCC1 mRNA R i&34 T, 4645
M AS549/DDP 4m Jo s i 48 4 B3 A, #5186 AR RNA F A R AL 45 7% b b F w9 45 F My ERCCL 2 B & i 49 siRNA;
ERCC1 # B & ik TR 4% 3 il & A549/DDP 4m #o 54 IR 4t 64 5% & M, 38 4 i # df 25

E4IR RNA Tk Ak D @m B % 40 e 5 A R X Z A4 B4 1;A549/DDP & i,
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The effect of RNA interference-mediated ERCC1 gene on the chemo-treatment sensitivity of non-small-cell lung cancer”
Song Zhiyu s Zhou Hang”®

(The Second Department of Oncology sAf filiated Hospital of Zunyi Medical College s Zunyi,Guizhou 563000 ,China)

Abstract: Objective To investigate changes of platinum-based chemotherapy sensitivity of silencing excision repair cross com-
plementation 1(ERCC1) gene expression by using RNA interference in non-small-cell lung cancer (NSCLC) drug resistance cell
lines. Methods Three siRNA sequences targeting ERCC1 gene were designed and synthesized. Recombinant plasmid expression
vector which carrying ERCC1-shRNA was constructed and transfected into A549/DDP cells with Lipofectamine 2000. Transfection
efficiency was measured in the fluorescent microscope. The expression of ERCC1 mRNA was detected by reverse transcription-poly-
merase chain reaction(RT-PCR). The change of cisplatin sensitivity after interference was test by MTT assay. Results ~ After trans-
fection of ERCC1-siRNA,the ERCC1 mRNA expressions in A549/DDP cells were all reduced. The sensitivity to cisplatin of A549/
DDP cell line was increased after transfection. The sensitivity to cisplatin of A549/DDP cell line was increased after transfection.
Conclusion Highly effective and specific siRNA targeting ERCC1 gene can be successfully screened by RNA interference tech-
nique. Selective silencing of ERCC1 gene promotes the sensitivity to cisplatin in A549/DDP cell and can partly reverse the cisplatin
resistance in human cisplatin resistant lung adeno-carcinoma cell lines A549/DDP in vitro.

Key words: RNA interference; carcinoma, non-small-cell lung; cisplatin; excision repair cross complementation 1 gene; A549/
DDP cells

ity 95 2 T Bt b % 6 RS P8 SR 1 Ja A A S M e L Al /D ence RNA, siRNA) i b 2 35 40k W B [ 5 34 7], 5k il
20 Jfd it 7% (non-small lung cancer, NSCLC) f B 4 Jii 4 #5 9] i1 ik 7 & W F Promega 28 A, g J A& 5 YL 3K K & Lipo-
80 % ~85% . T LAGAZE hy Sk () 42 B 1k y7 2 W 300 i R Y 32 R fectamine 2000 W [ 3% E Invitrogen 24 &) , TRIzol, ¥ % St R &
BT FBZ — AHERCRMNN 1420 ~40% » T2 i T o i fity 5% )N (RT-PCRO IR Al & J %ot @ sl Al & ¥ A K&
AT 6 K Tt 245 K 4K 75 v it 25 5 Stk gy e Y . B R D Bk TaKaRa A7 . 5% % 55 £ LB B 5538 Invitrogen 23 7 7%
1& 42 (nucleotide excision repair, NER) J& & & i %A £t DNA i TN R DH-5a 5 74 52 86 25 {5 17, DU B 5L 3 50 mi £h
5 ) — Fi EE B AR L A IUEA T 245 L) R Se B AE . P I R (MTT) I F 3 E Sigma 24,
B X HEAMERE A 1 (ERCCL) & 8 1 1 VI 416 & 38 j& vh i 1.2 FEULHE  FE PCRAV.DYY kL. &4 ook
R R 2z —., ERCC1 mRNA & H £ i55 B & W42k yrint 25 T BE O0 BB B O ERK VAR R R R 0L,
YA, HoE 2Rk 2 NSCLC i 40 it 245 (0 B R R . AR WP 1.3 54 ERCCl1 k% GAPDH 5| ¥ ¥ i TaKaRa 2 ]
4 f 4 1] ERCCL 6 R RE R SR 7= AE KB K K45 RNA A AT L 1,
(short hairpin RNA, shRNA) () 5t 47 28 1, f 5 g = Jili e 1.4 LI
A549/DDP 4 futk b . A 52 YL ER ERCCI A A 3% 35 2 75 AR 1 0% 1.4.1 siRNA I AR 26 B B S A W H AR fE & b oo (NC-
Xof AT 25 0 0 R L AR AP SZB0E D] ERCC1 25 7 NSCLC  BDHIH 24 DNA %48 B (DDB)) 11 3k B 75 51 B # % 3 1 ER-

T4 it 245 1R T B 48 35 306 2 il 98 AL T S 24 1 B A% CCl 1 mRNA J7 51, #iz BB 77 50 B W) e % 3 57 1 . (D)
1 #R5FE CCG TGA AGT CAG TCA ACA A;(2)CAA GGC CTA TGA

1.1 Aok S 2R Wi% A549/DDP 410 kg 3 GCA GAA A;(3)GGC TGT TTG ATG TCC TGC A,
= 4 Bl 2 Be R I Be 40 B E, BB 4 i %5 W H Hyclon /A ], 1.4.2 MEFR EZRRRME  FHXF 3 K875 4 H# RNA
RM1640 Wy F Gibico 28 &), /N4y F T 48 RNA (small interfer- TR, W 2, NWESE DL H (green fluorescent pro-
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*1 5| ¥ 3
A (5 ~3" T ~3"
ERCC1 GGA GAC CTA CAA GGC CTA TGA GCA ACT TCA CGG TGG TCA GAC ATT CAG
GAPDH CCC CTT CAT TGA CCT CAA CTA CAT CAT GAG TCC TTC CAC GAT ACC AA
*x2 3 4 ERCC1-siRNA FRHi Rk &
| FU#(5'~3D AR 731 TiF ' ~3D

ERCCI1-siRNA1 CAC CGT GAA GTC AGT CAA CAA

ERCCI-siRNA2 TAC AAG GCC TAT GAG CAG AAA

ERCCI-siRNA3 GAG GCT GTT TGA TGT CCT GCA

TTC AAG AGA TTG TTG ACT GAC TTC ACG GTG

TTC AAG AGA TTT CTG CTC ATA GGC CTT GTA

TTC AAG AGA TGC AGG ACA TCA AAC AGC CTC

tein, GFP) £ (4,58 S ARic » P9 @ 2R P4 Ak Campicillin) Hi M JE [
M FIES: RNAL TP 5 IE 5 . B U0 % %€ . DNA JF7 31 43 #7
F b 96 i 3 8 W) B B 52

1.4.3 Z4Ua¥EFE  #% A549/DDP 40 % M55 F & 10% 1
A M7E .50 U/mL FH % % .50 mg/mL 558 K 19 RPMI1640 £
FEW P T A R A P AT R R A 2 1 mg/L, U
A 25 M LU T 3 d T2 .

1.4.4  JFonihie Ko A BB BRI RN E LB Br g,
IMAZ R PEARZE 100 pg/mL, 8% W 3 %5 » F§ Promega /23 &) il
PR & i U4 4L TR DNAL 2248 S0 3 56 % B AS0RS: I 4l 3 %
W R

1.4.5 (ROMEY Y544 25 k] B4 7% Y 41 (ERCC1-
siRNA1.ERCC1-siRNA2, ERCC1-siRNA3 41) Fl [ 4 % i 41
(3N B R A0 5 O BR300 200 M L 8 9% 40 e 2 ol 2 X 10°
AT B R 24 fLAR P (B £L 500 w1, A Lipofectamine
2000 %5 Yy 5 Yo 350 55 TORL Y E B 7E 1 B A5 AR R Y e,
Fig BETT AR A5 o R 5% Y A3 10 77 o LU TEC 1 A 52 56 16 LR i)y 2
plt 1 pg s B YL AN AE @b A 263K 90 %0 247, 40 A 50 pL e
THFIPIAE | RPMIT640 B 2 JEAR B 1 pg BURKL A 2 pl Lipo-
fectamine 2000 X . IR FIHF 5 min J5 . BRI IBE ST B
J5 B JF k. DNA Fl Lipofectamine 2000 3 7, 58 #i T i & 20
min, il B3R 100 pL 35357 2 8L . 25 B % B 0 &% e a0, 7
37 C.CO, BrFEM T E 7,5 h J5 iy .48 h J5 W4k 4H i, 47
RT-PCR #:il ,

1.5 FOLRMEE TR RAE W GFP ) siRNA i
KR AR EE A A549/DDP 41l . 30 h )5 7E 2¢O BB T W
F%, FETE R DLOG TR [ — W0 B L 450 4 Al R A e s 6 TR
THEUR SR 5G40 I A, R ALBEHLIE R 5 S UER BT . B
5320 A TR 1 1 R 9O s AR L 50 e 9 0 55 H B 4 kL 43
IANER M+ A+ R O A Pk, ++
J++ 4K GFP Rl 5 t, saMmE N+ + &+ ++ 140
LA Ry 0 G A ML e S RO = U T A TR/ 4 i B
X100%,

1.6 H#:Y4Mufy ERCC1I mRNA £l

1.6.1 RT-PCR # ] ERCCI 3. K% % FH SYBR Green
T Yekbid . TRIzol $2 B4 41 40 il & RNA, 840 4 6 % B 3 itk
TR E &, L 2 pg RNA VRN AR 1T SO 5% . & 1L cDNA,
PL cDNA R #ig 78 RT-PCR 4 b 47 520 e 47 3, 4 B 5
A R ) A UL B A ST OB R R R &AL A LR 1L R
MR F A SYBR superMix 2 GIR A9 10 pL BEHER AW
TUWEIY 1 uL, R — £ IR (diethypyrocarbonate, DEPC)
A 3R 3L I 2 R R R K B 1) =28 K 5 L, cDNA 4 p L, 6 A

By 20 pl, SR 5 1 L BAEPE 95 °C 8 min 1 4
TEHR 45 2 .95 °C 15 5,60 °C 1 min 40 MGEH . |6 B 48
GAPDH fE R NS,
1.6.2 RT-PCRZHNHT RIS H k2], R A A € &
PR % e 4 5 R4 = (8] Y 22 Ak ik, L GAPDH fE
WS, R ML, DL Co H R RIS EUR IR T 515
## . (1) Ct average= (Ct1 +Ct2+Ct3) /3(FEH &) ; (2) ACt=
Ct average— W [AME ; (D EEF MR X =22 (DM X E 7t =
BB 235/ NS 3L B 1) 235, T35 5 e 41 0 F % 18
AT IRE.
1.7 MTT A0 RNA T4 5 4 A%k G4 04 21 £ ) &= 1
Al BB K TR A549/DDP 4. DL L 2 X100 A1
AT T 96 FLAR L Fr 41 i UG RE 95 BTG I v RN A 3 W RP-
MI1640 K Fe 3k 4k 2 15 7 24 h i AR A B9 ERCC1-siRNA &
3% ik # Ak 5 lipofectamine 2000 i FI & & )5 1 #% Y4 W . 78
37°C 5% CO; BB FEA AR 6 h S B & I 1 A bt A= E
RPMI1640 K5 3% 3 8K 5 BB AA e KW E 1 mg/mL #4745
T e 3% 7 ANURIE A3 B A 96 FLAR A, R BE 43 )y 100,50,
25.12.5.6.25,3.125,1.562 5 png/mL, k24555 72 h )5 . G 1L
A 5 mg/mL MTT 20 pL. 4825537 4 h, b iR 40 g Sy 5 e
2 528 AT BRALN A lipofectamine 2000 J& F WA M4 , A %% G
ERCC1-siRNA, Lk 2 000 r/min B> 10 min, £ F1H W, &
L A = B JETE A (DMSO) 100 L, 7% 10 min, FEE#R X
570 nm I 5 6% E COD) {H, 1 57 2 B0 1 vk & (1C0) .
Pl A 480 6 A~ FATHL . IFEE 3 IR,
1.8 Ziil2¢abs  SRA SPSS12. 0 3k 4 17 5 it 24 4y #r . it
TR Tk s R AL ELBCR FH O 22 0 skl ¢ ke 3, L P<<
0.05 AZERAGITFEX.
2 & ®
2.1 BOCRMBAN siRNA M5 43 %  GFP fRid #9 ER-
CC1-siRNA %t A549/DDP 4 i 30 h 5, T5¢ % B i 4 T W
LA AN GFP ARk, o5 I X IRAH R W40 N AT 26 e %
IR AU R LA N A SR . B2 B SO Sk +
A BN U R, DA I 1. 40 e ROk e B
A B YRk 80 % L I
2.2 3 ERCCI-siRNA J§ ERCC1 mRNA Fik75fk
2.2.1 PR SIG g h e oA P Hg il 2o e A A i vl L
Py GAPDH K ERCC1 2, L8 % 2. 46 il 4k 70 i1 B
H B ERCC1 & GAPDH X, #275% RT-PCR ¥ 8 fif 4% 5 1k 55
U ER G LA 2,
2.2.2 %3¢ ERCC1-siRNA J§ ERCCl mRNA 3 ik /K F 75 {k
ERCC-siRNA1, ERCC-siRNA2, ERCC-siRNA3 41 ERCC1
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mRNA FAXF Fikf 9 76. 74 +5.31.71. 72+4. 83.25. 65
£2.64, 55 AX A A 2 R BA G i B X (P<0.05),
[k % B8 41 NC-ERCC1 mRNA ik 24 95, 1946. 45, 525
HX R H A, 25 S R 4E i 2R B L (P>>0..05) , LA 2,

2.3 A549/DDP X £ SR M A {45 B Y 4l AS49/DDP
0B X6 LT ) SRR B . s 3k BRI 1 ICs {H R
19. 72 pg/mL, ERCC1-siRNA1, ERCC1-siRNA2, ERCCI-siR-
NA 3 44 %HB4H R 1C50 43 81 A 4. 59.5. 61.0. 88 pg/ml, 528
F X B b AL 22 A G it R T L (P<<0. 05),

e 100
ﬁ 80
60
. ' .
0 I =

ZExf4l  ERCC1-  ERCC1-  ERCC1- x4l
SiRNA1  SiRNAZ ~ SiRNA3

2 BRFEEHMM ERCCL mRNA B RIEFR

3 3 e

PRI R W], A MAE 5 e 3 AR SC B 7 Y Rk
B0 R A DNA &S00 57 SO A AR B R Rk 0 5
il g i 24 4 7 A A AR S D R L B R T 24 WL A 5T
FIAS TR A o B RIA K TR 24 J2 22 Bl 3 I8 2 5 ML o 36 [ 4 A 45
S BRI B 0 A G T 24 4 R A o A R TR YT % L 3
et 20 M X AT 24 0 v BEURR M L AR R I R YT

LA H 1A R 2697 NSCLC I A g 2 —. M
FE IR T L EA-DNA NG 4. 30 il DNA #1952 ) Fi 4% 5% , 3
A WA BE A2 T R T bR A0 e I T 25 8 R LT
BLl: COXFIZEA T 19 DNA $i418 Z a8 Iy sk (O & et
TR T 4 T 245 00 5% A% it %) 3 35 10 5 (3 200 o 5% M6 %) B8 BB o 5
(O T IH FE ks . Hod DNA B ST 68 ) 18 5 2 A T 245 1
TEJFEHECT, DNABGBE 246U FRaY  MEEHA B
& (homologous recombinational repair, HRR) . JE [] 5 K iij BE
%% (nonhomologous end joining, NHE]) . #% H R Y] & & & (nu-
cleotide excision repair, NER) . §ifi 3 V] [ 15 & (base excision re-
pair, BER) FI 45 i & & (mismatch repair, MMR)Y ' | NER J&
WFLE P4 i DNA B E i 3 # ik 4, ERCCI S:HJ& T NER
wiE. 25 DNA $1% 1 #Eih & DNA J B UIBk . itk NER %
TR T G 1T 24 AL 1 b SC BT

ERCCI J& —fh i BEAR <F 19 B DNA BN UI . & K
15X 10° bp, & 10 ™40 7, BRI D a8 . B H 48R 2 U) il i
PN 7 NER Gl ke 25 3 % BRI 4E T . ERCCL
FA1 25 25 Wy ot 25 %5 P A ¢ ERCCI 3o 2% 35 w] i 45 75 G /M
91 B A5 0 T A A, S SO A TR 25 . ERCCL 3% 35 [ AR ) i
DL B PeDNA A 90 W26 50 28 2500 i 4 FH SR i iRk . %
REE B, R A0 B IR 0 S R U L SO R b DA
NSCLC 25 i 40} &  E A SHIE 25905+ i BLR B 28 25 9 Ik i
1 ERCC1 mRNA ik kM, 6l I K 1 — 2 [a] 5 o o
FALHE IR ERCC1 mRNA i i 3838 5 3k e 401 W 6 . 00 820 . 45
B B8 8. NSCLC 45 1 41 25 25 W 1k o7 K 4t % 20 48
ST, S TR AR A 24 T R I S B R
B ERCCl AL H Mt (R RK  IF R T 25 i i 42

RNA TP F AR S 4F ) B —Fh i 5% 2% K Ty e F0 3 47 3
HIE 97 B9 — FlOBr O %, J2 b P W 5E RNA (double-stranded
RNA,dsRNA) 73 F 78 mRNA 7K 31 2R 5L A, BH W7 56 R i 3=
K. B RA T IR R R A B A TR B SR R AL sIRNA
J& RNA THAEA A B B, B B #E mRNA

FREF 2011511 A% 40 5% 32 4

O3 F TR TR 2 38 A AL ) R RS 7 1 T TS b S SCSE A% R L
AP #, Chang P 9 58 ¥ 3 & 8 T #F X ERCCL ) siR-
NA, T A Hela-S3 T 40 fg . MCF-7 2L i 4% 40 g f1 HCT116
RN 958 A0 IS K F) ERCCL Y 3235 F W . HL 20 g o 4H 25 24
Yy i) B S

R AT SR T A R T # ) ERCC1 ZE R Y siRNA, #
#5i7 ERCC1-shRNA ) 5 4 JURL 2 38 804 OB L FE e A AS49/
DDP J& , b5 % ] RT-PCR #1 ERCC1 mRNA {5 ik , H o
YE#& M Lipofectamine 2000 1 Jy %% Y& 19 g BT 14 244 , BUKL I
it A GFP S5 Jahric . 76 56 e A 40 M5 . 344 ) i 3% 3k
GFP ZE 1. 3 I I K6 0 2% 3k 2 04 0 s e sk 36, m] i st %o
20 1 3 G S5 R R AT O A AR v IR Y B e iR IR SIR-
NA ByRIKED S H B AR DR AR . R e R
TBE N LEE R sIRNA 20 i 28 it P9 3% A 2806 i im A NC-
SIRNA G e 4 v % % 1l o) 4 40 M 9 & s 2 €6, 5¢ g W0 ) R
W7, ELAR 8 2 B B K ' AN M LR RT LA A W e R
SR R W~ ERCCL 3k [ 3% 3% /K F 3 B I, ERCC1-siRNA
REAG AL T # ERCC1 LA (9 323k . BILWT 5 B %6 5, #Ewi LBk A
FEER B R 5, Bl & T30 3 89 2 B AR & & 1 ERCCL-
sIRNA3, MTT # I & 7 % Y 5 fili 5 A549/DDP 20 Jf X i %1
1Cs, B B S WA AT Ak 1D S 396 o 358 4 336 A ik 247, el o
.35 ] RNA T3 AR % NSCLC 40 i #k ERCC1 %[ # 3=
KR LB v i g 440 M0 X Ak 9T 24 0 0 B M L Oy Bk TR YR 9T A
NSCLC A A7 i 245 5 Bt 7 37 09 S8 4 I B2 43 7w & 9 52 55
AR ERCCL B 4 Ry B 36 7 B &0 P98 5 MR IR 7 5 8%
1 o F T PR 400 7= A i 2 LA 24 A e i T BT IR A
2 S R AR Y S SE B R B IE LA ERCCL g #8355 ) RNA
T 306 5 NSCLC I it 25 14 3k 1

SE

[1] Herbst RS,Dang NH, Skarin AT. Chemotherapy for ad-
vanced non-small cell lung cancer[ J]. Hematol Oncol Clin
North Am,1997,11(3) :473-507.

[2] Livak KJ, Schmittgen TD. Analysis of relative gene ex-
pression date using real-time quantitative PCR and the 2-
Dct method[ J]. Methods,2001,25(4) ;:402-408.

[3] Jansen B, Zangemeister-Wittke U. Antisense therapy for
cancer: the time of truth[ J]. Lancet Oncol,2002,3 (11):
672.

[4] Takano M,Kudo K,Goto T.et al. Analysis by compara-
tive genomic hybridization of genes relating with cisplatin
resistance in ovarian[ ] ]. Hum Cell,2001,14(4) :267-271.

[5] Reed E. Platinum-DNA adduct, nucleotide excision repair
and platinum based anti-cancer chemotherapy[]J]. Cancer
Treat Rev,1998,24(5):331-344.

[6] Furuta T, Ueda T, Aune G, et al. Transcription-coupled
nucleotide excision repair as a determinant of cisplatin
sensitivity of human cells[J]. Cancer Res,2002,62(17)
4899-4902.

[7] Paez JG,Janne PA,Lee JC,et al. EGFR mutations lung
cancer ; correlation with clinical response to gefitinib ther-
apy[J]. Science,2004,304(5676) :1497-1505.

[8] Bernstein C, Bernstein H, Payne CM, et al. DNA repair/
proapoptotic dual-role proteins in five major DNA repair

pathways: fail-safe protection against carcinogenesis[]J].



EREF 2011 F 11 A% 40 5% 32 4

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Mutat Res,2002,511(2) :145-178.

Sakamoto M, Kondo A, Kawasaki K, et al. Analysis of
gene expression profiles associated with cisplatin resist-
ance in human ovarian cancer lines and tissues cDNA mi-
croarray[ J]. Hum Cell,2001,14(4) ;305-315.

Mansouri A,Zhang Q,Ridgway LD, et al. Cisplatin resist-
ance in an ovarian carcinoma is associated with a defect in
programmed cell death control through XIAP regulation
[J7. Oneol Res,2003,13(6/10):399-404.

Katano H,Kondo A,Safaei R,et al. Acquisition of resist-
ance to ciplatin is accom- panied by changes in the celluar
pharmacology of copper[J]. Cancer Res, 2002, 62 (22):
6559-6565.

Rosell R, Taron M, Barnadas A,et al. Nucleotide excision
repair pathways involved in cisplatin resistance in non-
small-cell lung cancer[]]. Cancer Control, 2003, 10 (4):
297-305.

Altaha R, Liang X, Yu JJ, et al. Excision repair cross
complementing group 1: gene expression and platinum
resistance J |. Int ] Mol Med,2004,14(5):959-970.
Joshi MB, Shirota Y,Danerberg KD, et al. High gene ex-
pression of TS1,GSTP1 and ERCC1 are risk factors for
survival in patients treated with trimodality therapy for
esophageal cancer[ J]. Clin Cancer Res,2005,11(8):2215-
2221.

Langer R, Specht K, Becker K, et al. Association of pre-
therapeutic expression of chemotherapy-related genes

with response to neoadjuvant chemotherapy in barrett

[16]

[17]

(18]

(19]

[20]

3235

carcinoma[ J ]. Clin Cancer Res,2005,11(9) :7462-7469.
Metzger R, Leichman CG, Danenberg KD, et al. ERCC1
mRNA levels complement thymidylate synthase mRNA
levels in predicting response and survival for gastric
cancer patients receiving combination cisplatin and flu-
orouracil chemotherapy[ J]. J Clin Oncol, 1998, 16 (3):
309-316.

Reed E,Dabholkar M, Thornton K, et al. Evidence for in
the appearance of mRNAs of nucleotide excision repair
genes, in human ovarian cancer tissues[]J]. Oncol Rep,
2000,7(11):1123-1128.

Shirota Y, Stoehlmacher J,Brabender J,et al. ERCC1 and
thymidylate synthase mRNA levels predict survival for
colorectal cancer patients receiving combination oxalipla-
tin and fluorouracil chemotherapy[J]. ] Clin Oncol,2001,
19(5) :4298-4304.

Warnecke-Eberz U, Metzger R, Miyazono F, et al. High
specificity of quantitative excision repair cross-comple-
menting 1 messenger RNA expression for prediction of
minor histopathological response to neoadjuvant radioche-
motherapy inesophageal cancer [ J]. Clin Cancer Res,
2004,10(7):3794-3799.

Chang 1Y, Kim MH, Kim HB, et al. Small interfering
RNA-induced suppression of ERCC1 enhances sensitivity
of human cancer cells to cisplatin[ J]. Biochem Biophys
Res Commun,2005,327(1) :225-233.

OfeRS B . 2011-07-28 & 18] F 51 2011-09-07)

CRESE 3231 30

(3]

(4]

(5]

[6]

[7]

[8]

7 AR R AFAE N TR S LT DL S FH R % 2R 7, 2007, 23
(6):786-787.

Jubb Am, Hurwitz HI,Bai W, et al. Impact of vascular en-
dothelial growth factor-A expression, thrombospondin-2
expression,and microvessel density on the treament effect
of bevacizumab in metastatic colorectal cancer[]]. Clin
Oncol,2006,24(2) :217-227.

TS FR AR RO S R T A i A P R
R A Bl DR AL YT TR YT I S0 S R I PR [T .
A AR 2 2% 75,2009, 18(4) : 270-273.

FABTT Il T2 P R IR TG R B S LT . R
[ R 45 BE 22,2006, 3(8) : 87-90.

Hansen S,Sorensen FB, Vach W, et al. Microvessel densi-
ty compared with the Chalkley count in a prognostic study
of angiogenesis in breast cancer patients[J]. Histo Patho-
logy,2004,44(5) :428-436.

TR, T, W 530 %, 4 S8 I 3 Bk iy # 2 A
(TACE) XJ i 20 Jitd 48 U8 T- A1 5 2 [ fas . bax Fil bel-xl %3k
S A AT L . S IO 27 2% 3, 2004, 20(3) £ 248~
250,

WA AT . Il kb7 i 2 8A i E
PR YT I 0 58 R i oR R (). B 5% R I8 2 e

(9]

[10]

(11]

(12]

[13]

[14]

#£,2010,10(7) ;788-783.

T BRME L H 53T AF. W Bh Ik Ak 7 AR E X 98 i R B AR
I8 A5 B B I P R A A K T R R [T . Ae
T #2475 . 2005,39(2) :204-206.

RI5 L HBRRGE, FEARE. M PRI W I R ET 5T
LI 1l A P 2 24 7% . 2008, 13(3) : 271-277.

Ling Y. Yang Y.Lu N,et al. Endostar,a novel recombi-

B

nant human endostatin, exertsantiangiogenic effect via
blocking  VEGF induced
KDR/Flk-1 of endothelial cells[ J]. Biochem Biophys Res
Commun,2007,361(1) :79-84.

X B F B 26 AL 2R B DK v T AN I A P R
Wi Z A TACE JR97 % VX2 s B i i 4 A B
PRI, MR ,2008,28(1) :211-215.

Kong SY, Park JW, Lee JA, et al. Association between

vascular endothelial growth factor gene polymorphisms

tyrosine phosphorylation of

and survival in hepatocellular carcinoma patients [ J].
Hepatology,2007,46(2) :446-455.
1% , Vossoughi D, Oppermann E, %, i 48 A= B30 il 7 41
& R AW AN AR T A M e e b e s LT . o
e 24 24 7 . 2006,40(1) : 13-16.

OfeRS B 2011-05-09 & [a] F 391 2011-08-12)



