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Screening of Diffierential Expression Gene Related with Drug-

resistance in Human Ovarain Cancer Cell Lines by Gene Chip

FENG Tong-fu', LI Li?,ZHANG Wei?, et al.
(1. Hubei Women & Children Healthcare Hospital,Wuhan 430000, China;2. Affiliated Tumor
Hospital of Guangxi Medical University ,Nanning 530021, China)

Abstract ; [ Objective | To investigate the gene differential expression of platinum-resistance cell
lines of ovarian epithelial cancer compared with the parent cell lines,and to screen and identify
the associated genes. [Methods] Gene expression profiles were screened and analyzed by using
whole genome oligonucleotide microarrays for carboplatin-sensitive ovarian cancer cell lines
(SKOV3) and carboplatin-resistant cell lines (SKOV3/CB),and the candidate genes which related
to drug resistance were validated by semi-quantitative reverse transcription polymerase chain re-
action (RT-PCR).[Results] A total of 3506 differential genes were screened out,of which up- and
down-regulated genes were 1712 and 1794 respectively in SKOV3/CB. And 163 genes and 70
genes were up-regulated more than 10 times in SKOV3/CB and SKOV3 respectively,which were
related to many kinds of genes. And the expression levels of 3 genes,ZNF198, ERCCS5 and
BIRC3,selected from the more than 10 times in SKOV3/CB were verified by RT-PCR. [ Conclu-
sion] Many different kinds of genes are involved in the mechanism of mutidrug resistance.
ZNF198, ERCCS and BIRC3 are related to carboplatin-resistance in ovarian cancer.

Subject words: ovarian neoplasms ; platinum; drug resistance ; gene chip
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BRCEEC NS U, SEBL TR AZ IR o1 v B D R B e
B DR RO e e B ARG, A 2 T 5 22
FORIE N 9 E BTk HAT, B0 S b B R AL R
R 25 W) o HERR AR5 AT, DR OIS I B 4 2
TS 245 AU A 0 1] 2 S 3 05 ik PR B 0T 5 00 DA T
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TR 25 ML A A R ISR X, AR BB R
JH Phalanx HOA A 254 3[R 21 3 3k 3% 008 B % ) &
S i R A A M kR SKOV3/CB Jz H SR A 40 i ik 22 5 3%
IRIERPEAT T 0 A AT, LR aE— 25 LR K P
PRT O S AR S 25 AL, I Sk O S0 22 2t 24
4386 B Y T B AL ) SEU R RN T 1

1 #MREFE

1.1 HEzR

BAZE RN i 2 SKOV3 V5 T v [ Bl 2 Be b i
A= A0 LRI S T A M, T R B 20 e Bk SKOV3/CB
T AR S 06 2= AU I AR J) 30 28 Ak SR T ] 17 A 9] 2 e
FE AR TR M bk B s Sy, it 24
(RN 3.09,
1.2 FEMEMRF

TGL-16C & 2 m el B AL [ i 28 SR 224
)y K Z g s bl A B AR HAF
DNA ¥ #4840 H 35 E Thermo 24 ] ; HF 2K H Uk
ORI A b 5 55 SCR AR T DYY B R AR ik
WA B b5 7S —AXER ] 5 Gel doc 2000 #E B A%
i RGN H 3 E Bio-Rad A F]; AR RNAF
IR I E A TS AR AR ) TR ] (Phalanx
Whole Human Genome Mcroarray, Phalanx HOA), Ht
32 050 > &5 ; Trizol Reagent 1 H 3¢ [E GIBCO 2l 5
Oligo (dt)18 . ANTPs TaqTM %5 PCR #H iK1 A K
% TaKaRa A4 TR A RS A ;cDNA 26— 4 & bl
3855 £ H MBI Fermentas 2y @) ; DNA Marker
1.50bp Ladder DNA Marker 14 H ] 75 75 % A= W B 4%
A BRA T BUIEHE ) AMRESCO 4323 ; Hoe A= 4k i 51
o) =N Vi
1.3 SKOV3/CB fHfaF1 SKOV3 A E £ R KL E
B B i i

Trizol — ¥ 2B SKOV3/CB 41 fifi 5 SKOV3 4
JELAY S RNA 1978 1 BB 0 Bk e B vk, 1 /i RNA
A JC R AN DNA s8R (A 5 Ye ot alifh 45 s it
RNA ¥ %% 58 4 8 cDNA, H Ampolabeling-LPR 45
ICM cDNA BERERET, BET AR PR B T 5 5
PR o 44 38 o 8 2% 38 IV 1 3 4 1 70 6 130 I 454
F= 38 WS 22 A 2 R SRS I 3 7 8 b B S X B 4RI
FHESE  X SKOV3/CB 41 it 5 SKOV3 41 Jifd iy 3 RS
R8T I — b5 i A, RS AR LR Y
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G PEE A 22 2 A58 2 5 LA | H P<0.05 B BT IA
R R TE R A0 A B R 25 5 . R SR
K R AAEYE BRI, IR IAE C M R i
WFGT a5 F FR B 0 22 5 3L R iE AT D e 4 25, T ik 55
EZGIESPES k.20 i P
1.4 SKOV3/CB #8B#0 SKOV3 Al A £ R KA E
& Y 36 1E

VR 25 AL N ZNF198 . ERCCS 1 BIRC3,
K H2F € 8 RT-PCR #4750 IE . H 4 Genebank i
FHS I3 8% Primer 5.0 83514, 514 i
A T AW AR A BRA F G B, Horh ZNF198: 0E U .
5" -AAACAGGATTTTGCCAGACG-3' , Jx X %# .5 -
TTCATTTCCCCACGCCAC-3',5|#1H 226bp, ¥ %%
F :94°C 5min,94°C 30s,62.3°C 30s,72°C 30s,72C
10min E & 32 ME#H ; ERCC5: 1E 4% .5 -GAAG-
CAATGCCAGAGGAGTC-3", X X4 .5 -GGAGAAG-
GAGGGGTAGCATC-3', 51 ¥+ 368 bp, ¥ 34 414 .
94°C  5min,94°C  30s,63.1°C  30s,72°C  30s,72%C
10min 42 34 538 ; BIRC3: 1 5% .5 -TCCGT-
CAAGTTCAAGCCAGTT-3" , & X % .5 -TCTC-
CTGGGCTGTCTGATGTG-3", 5191 70 bp, ¥ #i 4
F :94°C 5min,94°C 30s,65.3°C 30s,72°C 30s,72°C
10min & & 30 4~ 7§ 38 ;GAPDH-2; 1FE X %f .5’ -
TCATTGACCTCAACTACATG-3', Jz X % :5'-GCAGT-
GATGGCATGGACTGT-3" 51#)+ 437 bp., ¥ M ™=¥
K 88 8 H UK Quantity One B A 53 AT 4% 457 19 K
JEAE, DI IEN B Be 5 GAPDH Fr B K FEAE Y H(H
VR H mRNA AR 2 35 7K E 50
1.5 SitFEaE

5 R FH SPSS13.0 SR AL #E AT A B s LA aot
s Fom , WECR HBCXT ¢ K256, P<0.05 25 A Geit

2 % R

2.1 SKOV3/CB #1 SKOV3 Al £ F Rz E E
fiff 1%

Z [ 2= S 5L Y B bR o, SKOV3/CB 4 ift Lt
SKOV3 4l it _F o iy 22 s B A 1712 4, K 4740
AR 5 2 25Tt 25 % YT A OC ;SKOV3/CB 21 il R 3 11
2 FHHIA 1794 4>, Hob A7 21 422 5 L %
o M MBS T L2251 25 0 7= R s . b
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Table 1 Functional sorts of genes associated with drug resistance in SKOV3/CB

Category Up-regulation gene

Down-regulation gene

Transport
Drug-metabolism
DNA repair
Apoptosis

BIK, G1P3,BIRC3,S0CS2
KCNK15,KCNC4
TM4SF1,TMSNB, IFITM1

Ion channel
Metastasis
Proliferation and cycle

Others TGFBI, HIG2, MPHOSPH, FN1

ANXAG6,SLC39A1,ICAM1,ARLS8, LRFN4,SMBP, COG2
ALDH3B1,ARG2,GSTO2,UGDH,ALDH3A2,UGT2B28,CA11
ZNF198,ERCCS5,SMARCCI,HIPK2,KIN, IGFBP2

TP53,MT1E,NR4A2, GALNT14,G3BP2, TWIST2,SH3BGR,

RABII1FIP1,LEPRELI
TXNIP

IL1A,USP7,HIFIA, RNASET2,
THBSI1,DKK1,CCL20

RARRES3,LCN2,RRAD,
G0S2,SPAG9Y, F3,NFKBIZ, NKI-
RAS1,DOCK7

CXCL,CA12

W RS 5 T £ 251 2 1 7= A AR
1) 61 7525 SRR AT RE Y #3552 (Table 1),
22 ERFEEE ZNFI98,ERCC5 #1 BIRC3 7
SKOV3/CB 5 &KL

K4 R W on (Figure 1),RNA ) 28s.18s .55
3 4kl BUVE BT, IF H 28s A S R T 18s (S
Fb2 2k 2:1) BRI R WL E 4447, 3R W] RNA i 5
JC DNA 5 BT 2 s e W Bls 4y FF S anifE

“— 28s
<+— 18s

Marker

SKOV3 SKOV3/CB

Figure 1 Electrophoresis analysis of extracted total RNA

ZNF198 . ERCC5 #1 BIRC3 # SKOV3/CB 1
mAeis, HEMSAERVE, UG 4R T
(Table 2, Figure 2),

Table 2 The analysis results of the differential expressed
genes by RT-PCR (x=s)

Category ZNF198 ERCCS BIRC3
SKOV3/CB 0.56+0.24 0.74+0.32 0.33+0.11
SKOV3 0.22+0.15 0.26+0.19 0.17+0.14
t 3.13" 425" 3.57

Note : * ; Comparison between SKOV3/CB and SKOV3, P<0.05.
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3 9 it

BEAE T8N Sy 5 S50 55 908 40 M 7= A 22 24T 245 1Y)
Ji A 3 % 5 MDRI,MRP.LRP.BCRP,GSH/GST
R ik S Topo I1 3 1) B AR A 56, H 3T 4F Sk K F
5% 3% WY e 33 4t B % Ak T 245 9 1) 5 B O A ek B R
RIAR B T, B HLH Y 3578 AN R A o e 3
fiif 24 1) % AR

ASue RS i 24 40 i bk SKOV3/CB Hf:
& W MDR .MRP,LRP,.BCRP,GSH/GST % 3£ [N 1) 75
Fik, W05 22 250 24 10 7= A R0 R 8 L ol ) 42 A 5
B — ZR A B A 2 I R TR el s, X S L PR A4
PRHTIMH L 25 e AR 3L N (5 5 5% S g
JiLJE AR DG L ) DNA ¥ 5t 585 5 | 8
B T il i PR 453X — T U I 42 L1 22 245 T 24 0k
PRI AN 2 e R FE R 25 i v, ol Hom
K55 20 R A A7 PR B AT O (TN 25 Fh 2 R R |
Sl AF ) 5 53— T e BH 2 2 24 1Y & AR R — A
ZHEN R 2R RILFEER SR, fEX — o
] B A I N BR AR T SR, B4 R L H B
AR H YRR SR

FEMRZ T 25 AL b, e 40 i) DNA #5345 18 &2
R T AR 247 A 0 P R EE AL, AR LI
T & BRI 5 22 25T 25 KOG 1Y) 61 2525 5 3L f ) DNA
P8 S BT TR S I B 27 % g £ T
HA A 22 FHE N ZNF198 T2 ERCCS Y95 DNA
PG AT G, Tt 24 40 B 55 5% A 4 i 43 S R T
12.5 f5 J 11 4%, BIRC3 3£ 58 -8 1 % V1M ¢,
HAETH 2540 b B3 7T 15 4%, PR, AR 5256 pE B
It 3 ANEERPEFT PCR B6IE . 45 SRAESE Bk 3 N JEA
T 245 40 MR HP B 2 38 BB T U4 i bR, e
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600bp
500bp
GAPDH-2 437bp 400bp
300bp

ZNFI198  226bp 0
)p

100bp

SKOV3/CB SKOV3 Marker

600bp
500bp
400bp

GAPDH-2 437bp

ERCC5 368bp .
p

200bp

100bp

SKOV3/CB SKOV3 Marker

500bp
| 400bp
300bp
250bp
200bp

GAPDH-1 225bp

150bp

100bp
BIRC3 70bp

50bp

SKOV3/CB SKOV3 Marker

Figure 2 The expressions of ZNF198, ERCC5 and
BIRC3 genes in SKOV3/CB and SKOV3
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ZNF198 J& T H#F48 R &k, FE4E H M (zine
finger protein) & i — 5 91 BE 45 45 14 2H nUBE 45 45
P o Zo® B R R AT DL A AT S < F
68 45 F AR E DU TE A, AT DU PR Hb 5 RNA/
DNA {7 5545 G, R B 48 2 1 A R Y 2R 5k A
¥ vie = it G & T A At i
R EE AR, B AW IE S A i 2 48
AN (UVB) $a 3 5, H N 1Y ZNF198 ik K
SE-H B THE L GIEWA ZNF198 (R Z 5 T DNA
13 (A& 52 RN R 523 N A R TR R AN
T ST N P I T B RS 2R A1 vk KS62/ADR
H & A BERR R 165 YA THE Y, SRANE
Bl 2 25 A DNA 51473 L EE 5 501 25 A4 451 405 AL BEAH
1, BP#E L DNA S 2250 55, 51 DNA 5 [
(BN ) 22 16, B il DNA 5 3 (A R 32186, 1
P DNA 19 & i F e 5, 330 DNA Wr 24 /i
5 PR, AT 000 01 265 24 4y ol B0 55 95 40 A7
WE, HMHN W ZNF198 ik Th i I 54 m
DNA ¥ S 45 G AT IE S 35 ILN F 2 2t 2
(7= A

DNA 514516 52 66 J 3% i, 2 5 SO0 598 it
BT 25 () F 25 Z — . DNA S5 8 & (mis-
match repair, MMR) % 4t Fl#% 1 12 59 U1 1& & AL
il (nucleotide excision repair system, NER)7E iX
— BL 49 3 A A, NER 3 )2 3] XPA |
XPB.CSB.ERCCI . ERCC5 %3N  REH 4%
NN ERCCI Ml ERCC4 A e AT IR B V16 & AL
il i E RS ERCCS R IO HA {3 Shio-
mi & OB 5EE S . WA 4 ERCCS 1) cDNA
YR /N R UV R0 I X1.216 J5 7] Kk &2 1
PN ARG, M ERCCS 1) ¢DNA 1%
MR BT LB R XPG 6P . f i Luo
SETIDA T IR e L 40 i R TK6 Ry AR SME AL %
PR BUE Y 2 AR TR s BRI M PE TR, 4 i
WK ERCCS kKT E &, UL EAFRY
W ERCC5 257 DNA i, Hh
S HNR A8 T T T AN i A TR ) 455 AL EE N
LGP RRAL, BCIRATTIN Sy ifit 24 40 i bk SKOV3/
CB 1) DNA 7£ 32 2 512 25 W) 36 005 ) 38 5 05 2
T AT R Y YIE & WL T ERCCS 32351
i, [E AN AR AR UESE ERCCS 5 2 Fi il
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I8 4 R A Tt 2545 O L Zheng S5 SR AIF5E R BIXT 2 L
BT 245 AT BEAH ERCCS A 56 A BN 22 22 HE A2 Tt
24y 1) 28 B 0 R A R A 2 IR ST A R IR T IS
BT 24 PR A ERCCS BRI A 263K N i
ERCCS5 W 5A% AT TR 22 A5 1 (SNPs) 5 2 ¢ P - i e Al
6 T T 240 L 1 190 B 22 2 T 24 %8 DDA OG0 Chen
SR LA -T63A/+25G HAR ALY ERCCS H i
20 e X B R B A B 240, H ST $R 78 ERCCS
TE-763 FI+25 ) 8l 7 2 54 e — N H = ALy 7 it
EAETTN R -, gt — 2 TSR W] ERCCS SEIR 3R
KN AR JC B e AR A7 I (PFS) B W ZE 4G | DT 6
W] ERCC5 J2&— 1387 1) B 5 958 3 J R0 Ak 77 280 3R 3300
HFRI2 D H AR 22 Sakamoto 45 SR cDNA 4 41)
g3 T NGRS U AR vk KF S5 3 A5 i 245 40
ik KFr KBUEH 30 4% 15 25 40 i #k KFrP200 ) 2 5+
B, RIS USRI ERCCS H R 7E KFr th 3k
ISR TR H KFrP200 ok W RE TS . s
Wl EE TRATMEEEE R, RS TR T
ERCC5 4 T 25 WL B9 S5 485 o — 7 ifn, S
ERCC5 1335 7KV BLUe T 20 it 1) it 24 46 %5, {5 R it
IRBOF A EZ KRR, WL, 25 B AT
ERCCS5 1t DNA Wi 0518 52 rh & 4505 | EZAEH &
A LAPRA] ERCCT ERCC4 55 L B R A7 4% 1 1R 5
MBS  TER S 5N, BT RE & #5147 DNA B4 1Y
FE AR R e —JE DR E R A T 24 A AL
il S LR 3R 7K P A 2 A8 B ) ¢ R 75 oE— 25 1 F
TR,

BIRC3(baculoviral inhibitor apoptosis protein re-
peat-containing 3) X 45 cIAP2, H: s 2 3= 23 oL 97 1k
YRR IE T 2509, BIRC3 2 20 M 9 T 3 il £
1 % J% (inhibitor of apoptosis, IAP) 1) 8 22 % b1 , o)™
ZAFTE T B Z R R 5 70 i R ITEE Y
N ¥ 3 NFFIRIG TAP H Z 455, C s A — 1
e IR G A I, BIRC3 b 40 L 0 T ey ML 1 A5 - D s
P44l £ ' caspase (U caspase3.7.9)Fl procaspase [
TG IS PSR B AR AR P T & @i ad S
RFEIH F 32 R G -F TRAF1 & TRAF2 454 4 il
T A R -18 Fe AL (ICE) 7T LA 5 40 i
BRI T, AT E A ] ICE D82z sl il 240 i iy i 7147
@Mz THRNSNET M EES S, 5
TAP {5 JH B9 M1 5 26 (3 5 40 Smac 1 38 3 45 4 TAP 1
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THBRTA TR il % ;. O IR B N F 4 5 U8 7215 5 571
(TRATL) 2 5 B (1 Pi b I 25 1 2 — | T i 245 14 1 1 3
TR T & A R IG 7 R8O . BIRC3 38 3k 18 775 o9
R X TRATL f B0 1T A5 40 B () i 24, A8 IE
52, BIRC3 11 [ fife T T 42 48 Jn Jieb 9 240 B X AR 7 245 9
AR B 1Y X — i AR AT B LA INK A A
B WE IR AR TG A LU W ik, BIRC3 1E 25 A X
S A b A (W] T SR B35 R 8 AL 1 A 400 ) R T A S it
24511, i , Hernandez-Vargas %778 X} 75 P4t B it
25 119 3L AR 98 40 M P &% B8 NF-kappaB #1l BIRC3 1%
PEFN 3B K P T8 , Il BIRC3 J2& NF-kappaB 14
LN B /E & N A BIRC3 il NF-kappaB — it Pp[a] i
S o Mt 2450 00 7= 4 O Nomura 25 USHIFSE T 40 i 25
I 51 B 968 40 il LNCaP/C1 ,LNCaP/C2 I LNCaP/C3
1) TAP RIBAEOL (5 WA U4 i LNCaP #H L, =
ORI T 245 455 25000 R 6.3 9.1 F1 223 %), &
L BIRC3 . XIAP Al survivin [ 3 3% 7K - bifi %5 it 265 15
R B0 B0 T B B survivin A8 HCE TAPs Y78 40
PR A 1) G 8 B 30 B TIE B 1L, 38 & BT T 24 £ 50 e
{1 [ LNCaP/C3 2t i %T B 25 3 | 5-96UIR 15 WE FLE M- &
HAFTEW] W 238 U 25, (X 2R R B L PSR
2 ST 25 5 55 1 28 Ui 2, PRt PE# IR TAPs
3 3 A T AL A A R R AR T 24 & T A
FH . Hahne 45" %& UG AT 25 119 A2780cis BP9
Ui R A EE DA TS Y L, LR CIAP-1
Fl BIRC3 12k 335 | iF — 20 0 B 5% 30, TS 24 240 i
Hh NK 40 6 ) 2 B 775 Ak R s SRR vk Y B IR, X
$E7R CIAP-1 Al BIRC3 il i NK 40/ S e [ &R
2 20 I 245 0 — A~ EEZE R R, Cohen 55200 & BHL,
K TR A7 7 B9 5% f8 55 v IL-6 A BIRC3 (1) A&
A I H R T8 KR 2 3% T 5 . Western blot SE 56 %
W A-IL-6 B BLIR S BIRC3 YA /K E W B T [,
1M 1 TL-6/BIRC3 14 410 i) 570 J5 W] L 164 fin B9 52 98 2
it X G4BT 1) B R | X 4R R BIRC3 3 i 7224 1L-6 11
HOE R A 3 T i 20 PR AR TS 245 BT A A R I £k
J7 I B 4 fi FH TL-6/BIRC3 A4 410 1 771 7] LA 32 75 1k o7
BEBIBITROR .

IAPs B T 0] LA S A0 s 245, ok 5 8 E 1
5 % UM % . Nakagawa %52V 2 2451 25 2 K 8
B (MM) M B RT-PCR #F 52 T BIRC3,
clAP1 XIAP (B RTUS E R, kK IMAEAIT
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