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inhibitor, TKI) # 4k Je F1 Erl & 42 H T I IR 1
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1.1 24 X FIF e
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W B 5% & 25 A BR 2 w5 T S5 ER IR OK 46 AR
(mitoxantrone) 5 7 i 1 £ IR #1 4 45 ¢ ( topote-
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A5 U I Eh R 3 5 L B2 (epirubicin) |, 580K W IE
(fluorouracil) 73| Iy 1 4 Ji 1 245 N <5 W 2 B A7 FR
sl PE 5OGhRCH R APt A CD243 (ABCB1 ) -
PE $i{k, Hit A\ CD338 (ABCG2)-PE #ii &, 1T A
TLR4-PE i {& ¥y H eBioscience; it A. MRP1-
FITC iy 5 BD AW, HRP fRic iy 1l -4t/ 19G
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M Erl 1 pmol - L™ FFd AL B, 20 Ak KORS R E JE
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4,8, 16 fil 25 ymol - L', 5 & 4k 5 ¥ & R
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RITH 2545 40

B K 1 i SKOV3 1 SKOV3/Erl 4 fifl,
il 5 B 20 M BB A 96 FL AR, L 40 ECk
5000 1>, 3555 24 h 5, /3 sl in A2k 4 0, 0.78,
1.56, 3.13, 6.25, 12.5, 25 fi1 50 ymol - L' )
Erl, k2255 37 72 h A6 00 25 9 %65 48 B %) % 1 4
Ao KFCER RL A R FNE R KA A
H s 2k i 4 0, 0.2, 0.8, 3.1, 12.5, 50,
200 #1800 nmol - L =" ; JIil 41 . 5-55 b 15 Wit 28 9% i
0,0.2,0.8,3.1, 12.5, 50, 200 1800 ymol-L"",
oI SRB Yefr i IR B A
th 96 FLA H AL 5 SR, A LA VR
0.4% 1) SRB YL ( & 1% BSiR) , B 70 ul, %
G5 30 min J5, W YL, BEAL A 1% B RV
WYk 3 W, BT, &AL A 200 ul Tris %K
10 pmmol - L ™" {fi 4k & 7840 ¥ i IF- R 37 ) , P il
FRAS, K U 3 K 570 nm 1 W ) J& (absorbance,
A)'"' GraphPad Prism 5.0 41t 25 H 4 )
Bk B (1Cs, ) , SKOV3/Erl 41 it 14 Tiif 245 1% %0k
SKOV3/Erl 4iififi IC,, 5 SKOV3 4tififs ICq, it A
1.4 74 AEAS T4 A A A

etz SKOV3 . SKOV3/Erl 4ifiti4% 2 x 10° 4~
PBS ¥t 1 WJ5, /B 1 ml 3k 2 fEfE — 20°C [ &
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J& AR A 1 g-L~" RNase 4% 100 ul,37°Cilifk
30 min, Jin A 100 l filt b N BE = 3 38k 6 e 4
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1.5 Western E[Jifsi% 4 i SKOV3/Erl 4R {5 S
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150 wl, vk E24f#% 10 min, B ARG & 5 B0 HL
25.010 min, 32513 800 x g, W B ¥ , 4% I
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BCA & a0 SO0 8 1 1, FL UK P B A A
AR 30 pg. HEATEE IR, 5% i G 95 % I B M
1 hj5, 11 5% BSA #i B — 4 & PVDF JE, {47
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Fig.1 Effect of erlotinib( Erl) on SKOV3 and SKOV3/
Erl cell survival. Cells were treated with graded concentration of
Erl0,0.78,1.56, 3.13, 6.25, 12.5, 25 and 50 ymol-L~", and
then incubated for 72 h. The IC5, was determined by SRB assay.

Tab.1 Resistance factor (RF) of SKOV3/Erl cells to different anticancer drugs
ICs,/nmol-L~"
Drug RF
SKOV3 SKOVS3/Erl

Paclitaxel 2.85+1.30 17.15+£0.36 6.01 £2.20
Cisplatin (5.85+0.86) x10° (12.42 £0.79) x10° ™ 2.12 +0.13
Epirubicin 166.4 +60.7 474.0 £76.8 2.85+0.50
Fluorouracil (10.27 £0.47) x10° (33.56 +7.24) x10° ™ 3.27 £0.38
Topotecan 171.6 £2.1 301.4+1.6" 1.76 £0.01
Vincristine 8.224 +1.184 27.27 +1.49™ 3.31 +0.21
Mitoxantrone 51.53+1.10 216.8 £68.4 ™ 4.21 +£0.83
Methotrexate 163.4 £4.0 854.8 +1.2" 5.23 +0.08

Cells were treated with graded concentration paclitaxel, mitoxantrone, epirubicin, topotecan, vincristine, mitoxantrone 0, 0.2, 0.8, 3.1,
12.5, 50, 200 and 800 nmol-L~", and cisplatin and fluorouracil 0, 0.2, 0.8, 3.1, 12.5, 50, 200 and 800 ymol-L ", then incubated for
72 h. IC4, was determined by SRB assay. x+s, n=3. ** P<0.01, compared with corresponding SKOV3 cell.
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2.2 SKOV3/Erl sk AaEHA
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Fig.2 Representative results of cell cycle of SKOV3
(A) and SKOV3/Erl(B) cells by flow cytometry.
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0.11)% (P <0.01) ; BCRP 7 SKOV3/Erl 4ififg 111
Fik% N (7.60 £0.98) %, [fij7E SKOV3 4 i o
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Fig.3 Protein expression in SKOV3 cell SKOV3/Erl treated with Erl by Western blotting. B was the semiquantitative re-
sult of A. The cells were treated with Erl 2 and 10 pmol-L =" for 20 min, respectively. Lanes 1, 2 and 3. SKOV3 cell treated with Erl 0, 2 and
10 pymol-L " groups, respectively; lanes 4,5 and 6. SKOV3/Erl cell treated with Erl 0, 2 and 10 ymol-L~" groups, respectively. x + s,

n=3. "™ P<0.01,compared with SKOV3 group.
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Fig.4 Representative result of protein expression level of surface P-glycoprotein (Pgp) (A) , breast cancer re-
sistance protein (BCRP) (B) and multidrug resistance-associated protein 1( MRP1) (C) in SKOV3 and SKOV3/Erl

cells.

AGit 25 (P <0.05), (HR K R¥LE 10%
PAY o
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(92.68 +2.19)% (P <0.01) .

180

M1

Events

SKOV3/Erl

0 )
100 A0 102 100 10¢
FL2-H

Fig.5 Toll-like receptor 4 expression level on SKOV3
and SKOV3/Erl cells determined by flow cytometry.

2.6 fgHERIBxT SKOV3/Er 4 A fFiE B &0

mE 2 Frox, J§ 2 00 T B8R
SKOV3/ErlZi 7 1% %, SKOV3/Erl 41 ity 14 5 A5 Ji
FLE WA B [T R 2 fi5 42 A7, T R 22 H X
SKOV3 I § Wi 14 55 . 4242 8 nmol - L' 41 ft,
SKOV3/ErlZi il A5 R 3555 e 1 A7 2, 5 SKOV3 4]
HUAR A et 7 22 5 (P <0..05) 5 1 7 g 2248 1%
F,SKOV3/Erl 11 77 I % 55 2 & F SKOV3 41 jity
(P<0.01), 2421 umol- L~ VT Fflig 22 4 il
W), SKOV3/Erl 4 M A7-15 %5 ik 3% 5 T SKOV3 i fify
(P <0.01) 1 JCHig 2 0 il S i, 3 240 e G i 5
L5

Tab.2 Effect of lipopolysaccharide (LPS) on SKOV3/Erl
cell survival

Cell survival( Aszg nm )

Group

SKOV3 SKOV3/Er
Normal control 1.065+0.096 1.166 +0.120
LPS 20 mg-L ! 1.059 +0.008 1.859 +0.065 **
PTX 8 nmol-L ! 0.694 £0.055 1.148 £0.076 "
1 ymol-L~! 0.286 +0.026  0.337 +0.033
LPS +PTX 8 nmol-L ' 0.589 +0.089 1.278 +£0.030 **
1 ymol-L~! 0.236 +0.013  0.291 £0.018 ™

After treated with LPS 20 mg-L " for 24 h, cells were treated with
paclitaxel( PTX) for72 h. x+s, n=3. *P<0.05, ** P<0.01,
compared with corresponding SKOV3 group.
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DL S AR T B, 1 4 BH Tt 245 240 Jit A X 55 22 itk A
TR 1R, DNA G BRI T R, X P 5 i T4
WURFAE S AR R0, 3450 R S, 35 AT 250 A 3 i)
TEPRPE TR, BRI 2R, Erl B9, 241
i EGFR (BB A 16 M i A3 B BT, 2T
A~ EGFR Ffo& H B 3l it 24 240 e v i)
EGFR {345 T #5 m B s 4, N s 5 161
i) ERK ZERE T 8 = /K7, I AKT {55 I1%f ERK A
g, M T HERT o] Dl o [F) I — R L D K 5
HER2 1y 5 5 — 3 1k Wi #p oy A% 38 15 5, B,
HER2 Hymimfb K - WAES SR . NEEARE,
SKOVS/Er 4iiffs HER2 % iR fb /K -4 L8, {H X}
Erl (%) 30 7E F A3 88 -+ 43 Uk, 4 HER1/HER2
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1) S R A B X A0 B 1) 24 P i 2 - JC DTk . 25
R, RSN AT, EGFR {548 )& SKOV3/Er
21 e 348 NI O B IR AR o AR/ INAH il da e F
S, A SCHkRE , EGFRIY T790M 2875 J2: 55 TKI
25HATr i AR B 25 i B R N 2 AT
TSR 2540 SKOV3/Erl HANFEAE S X 1)
Ay, R, SKOV3 4] 2 H B Erl i 24591
SHE/h iRt AR R 22 5], EGFR MR HE 5 H
b7 (AR s SRRV OC R T B — 25 SR

SCHR[ 13 —15 [ 4iiE , 5 2 241t 25 4 XA EE 1Y)
3 > ABCH#% iz 25 1 43 5| i 2 Fh 24 W 76 20 i P i) AR
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Establishment of human ovarian cancer cell line SKOV3 resistant
against erlotinib and its resistant characterization

ZHAO Qing'?*®, REN Zhi-guang', JIA Yan-han', WEI Yin-xiang', LI Xin-ying", LI Yan',
LI Ya-li*®, PENG Hui®
(1. Department of Molecular Immunology, Institution of Basic Medical Sciences, Academy of Military
Medical Sciences, Beijing 100850, China; 2. School of Medicine, Nankai University, Tianjin 300071,
China; 3. Department of Gynecology & Obstetics,PLA General Hospital, Beijing 100853, China)

Abstract. OBJECTIVE To construct a drug-resistant human serous ovarian cancer cell model
induced by erlotinb and explore its possible mechanism of resistance. METHODS The cell line SKOV3
was cultured by gradually increasing the concentration of erlotinib from 1, 2, 4, 8, 16 to 25 umol-L " until
10 ymol-L " in vitro for 10 months to generate its resistance cell line SKOV3/Erl. In the induction process,
the medium was treated with erlotinib 2, 4, 6 and 8 ymol-L~" and changed step by step, accompanied by
the passage of cells. The resistance index in SKOV3/Erl was tested by sulforhodamine B (SRB), after
being treated with a series of concentrations of erlotinib, paclitaxel, mitoxantrone, epirubicin, topotecan,
vincristine and methotrexate. Cell cycle of SKOV3 cells and SKOV3/Erl cells was investigated by flow
cytometry. The changes of signal transduction protein in sensitive and drug resistant cells treated with ero-
lotinib were detected by Western blotting. SKOV3 and SKOV3/Erl cells were stained with antibodies conju-
gated with fluorescent dyes to determine the expression levels of cell surface P-glycoprotein( Pgp) , breast
cancer drug resistance protein (BCRP) and multidrug resistance-related protein 1 (MRP1) and Toll-like
receptor 4 (TLR4). To evaluate the drug-resistance function of TLR4, the viability of cells was assayed af-
ter stimulation by LPS. RESULTS IC,, Value of erlotinib to SKOV3 was (9.54 +1.04)pumol-L " while that
of erlotinib to SKOV3 was (21.63 +1.05)umol-L ™", with a resistant index of 2.26. The resistant indices of
paclitaxel, vincristine, mitoxantrone and methotrexate all exceeded 3. Compared with SKOV3 cells,
S-phase of SKOV3/Erl cells was reduced, and G,/G, phase increased while the percentage of G,/M
phase showed no significant change. The phosphorylated HER1 signal was upregulated in SKOV3/Erl
cells. p-ERK and p-AKT levels in SKOV3/Erl were also higher than in SKOV3 cells. Major ABC transporter
Pgp, BCRP and MRP1 expressions were slightly increased in SKOV3/Erl, while TLR4 showed intensive
upregulation. LPS stimulated the proliferation of SKOV3/Erl, rescued the cytotoxicity from paclitaxel, but
such function was not observed in SKOV3 cells. CONCLUSION The erolotinib-resistant human ovarian
cancer cell line SKOV3/Erl has been established. The high TLR4 expression level in SKOV3/Erl cell line
may be ascribed to its resistance to erlotinib.
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