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(HWE] HMY @y ZH3ERHSM PLC/PRE/S F Huh7 T 25 40k , JEOTS8 HO 25 A0 i - 2 etk . D5k 3@
T2 U S8 CCKS 12 ZR AL AR JE 14 B i e J2 1C,, {815 SR FAAR A1 ) Bk 5 532, i ] PLC/PRE/S il Huh7 #5 A
1C (EAE A R e B, N7 AL AEJE 5 T 19T 25 40 M BR AR L ; Real time-PCR KU 5 Fffif 245 1 [X] ( GST-mr .LRP \MDR1 ,MRP
Topo [1) 7ET 245 2 FIXT REAH H (19 235 25 7 ; Western blot 4l MAPK {553 % b OCHEAE -5 [K 41 g 40 155 25 11 B ( extra-
cellular regulated protein kinases, ERK) ERK1/2 78 [F] 41 5l 40 i A B R fb K- 22 570 &5 PFrdiisE 9 PLC/PRE/S i
Huh7 T 245 20 48 0 55 %55 RR A A AR oA, AN M A A7 28R 3 PR 5 (P <0.05) 55 Rl 2 25 K vh MDRI W R 35G M
(P <0.05) ; RA AR S S B RIS ST ERKL/2 BBERRILKSE iR, 58 A re ks d s &Pk e i
[¥) PLC/PRE/5 F1 Huh7 Tit 254N Ak , FLt 251 ol g5 ERK1/2 (YRR LK - S350t 24 5 MDR1 2533574 %,
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Establishment and biological characteristics of sorafenib-resistant hepatocellular

carcinoma cell lines

Yao Chao' , Zhu Chuanlin’ , He Qianl , Li Guo’ , Xia Feng3 , Qian Chengl’ ’ ('Xin Yuan Institute of Medicine and Biotechnolo-
gy, School of Life Sciences, Zhejiang Sci-tech University, Hangzhou, Zhejiang Province, 310018 ; *Institute of Pathology, *Institute of
Hepatobiliary Surgery, Southwest Hospital, Third Military Medical University, Chongqging, 400038, China)

[ Abstract | Objective To establish sorafenib-indeuced drug resistant hepatoma cell lines and investi-
gate their biological characteristics. Methods CCK8 assay was used for drug sensitivity of hepatocellular car-
cinoma cell lines PLC/PRF/5 and Huh7 to sorafenib. By using intermittent induction in vitro and the obtained
IC,, value as a screening concentration, we screened and established drug resistant cell lines. Expression of
drug resistant genes, GST-mr, LRP, MDR1, MRP and Topo Il , were examined by real time-PCR. Western
blot analysis was applied to examine the phosphorylation level of extracellular regulated protein kinases 1/2
(ERK1/2). Results Sorafenib-resistant PLC/PRF/5 and Huh7 cells had a longer survival rate compared
with corresponding control cells (P <0.05). MDRI was the only one from the 5 resistance genes who had sig-
nificantly increased expression (P <0.05). Furthermore, sorafenib was found to induce the phosphorylation of
ERK1/2. Conclusion Sorafenib resistant hepatoma cell lines PLC/PRF/5 and Huh7 are successfully estab-
lished. The underlying mechanism may be associated with sorafenib-induced ERK1/2 activation that leads to
high expression of drug resistant gene MDRI.

[ Key words | sorafenib; drug resistance, neoplasm; carcinoma, hepatocellular
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T2 (Rl AR i 25 BV o BIR B JE vl LA s e
VATEART 7 2500 it 254 T, (E 2 i R L & BURH A 2
XREAE R A RR AR A R, b g Js A
IR o IR EASBIE TR (8] 8RS 53, M oMt T8
40l & PLC/PRF/5 Hl Huh7 7E R B HE e B9VE I T i
S AL — TR R 25 W R R 25 AR O H A 2 BE S
N ESE TNl 7/E 2 SR eSS TRESTIIN I8

1 #R57%

1.1 S2Eeatdt

RPLAEJE [ N-(3-= 980 1 HE4-G0 Rk ) -N-(4-(2-4 2 1 3k
R R IE ) KAL) PR | R 88 =5 BE 7 g B g 4 2
JFNBAMEMRSE TG T o S RBAER I T 100% DMSO ( Sigma,
St. Louis, MO) , F ] DMEM 3 7% JE A H6¢ 2 ffr o & 52 5 A4
% PLC/PRE/S Fl Huh7 py A S50 28 {47 s DMEM iR 2 1fiL 7 B
Jifg M A e BE F2 W A Gibeo 23 7] 5 Cell Counting Kit-8 {85 &5
(CCK-8 &5 &) Wy A V19528 =~ RAYIH AR5 T s T Western
blot SZ56 FPTAAIG B Millipore A 7], HABX 4% BBG16uV1S1L —
SEABRIEFRAR , IXT1-22FL/PH 5250 18) & i 5, BpR AL TECAN
DNA export 35I|l H Thermo, Olympus £l Tecan /],
1.2 7k
1.2.1 Zjsss NAEE 4 M & PLC/PRF/5 i1 Huh7 535
T 10% Ji 5 ML 9 DMEM (& 554 R ) i, 78 37 C 5% CO,
WM FRAE IR FR AN U IR B 70% ~ 80% HEAT [T
THAIEAR A SEH8 BT 20 4y 26 K X BOUIH 34 R  ry 2
1.2.2 CCK8 ILR M RPAER M 1C, fH  BUER RAFHIXS
HOMAN AR AL 3 x 10° 41 100l 45T 96 FLIREE 3%, S50
AR R R AR, b B 3 DI AL, AR &
PrAEE AR B2 LA BAS I A i 9 25 4, 37 °C 5% CO, 15 3%
R PG IR A N, o AN B T R AK B T5% WA 25 R AL
FEe o 2G5 48 h i, 53 AL CCK8 X7 (5 mg/ml)
BT 37 °C,5% CO,BEFAANARESETR 1 h J5 , B S 73 A
il 490 nm Kb REE . 45 AR AR H R AR PR S (7R
T R A R AR AR A AR AR = (22 D(490) fH - ==
FIZH D(490) ff 1/ [ % HRZH D(490) {8 - =S 120 D(490) 18 ], IF
TR 1C, fH.
1.2.3  PLC/PRF/5 fil Huh7 M 250 bk Ao, SRATZY
[F) B 12 O L 0 24 20 Rk o BOXS BR 2B 4K 3] PLC/PRE/S I
Huh7 4050 2 & & P36 10% FBS ) DMEM 55 3534, A
PLC/PRF/5 5 Huh7 £ H /Y 1Cs, (H 25 ¥k FE 8. 71 pmol/L Al
10.90 pmol/L VE i v BE A 72 b J5 525 & 25 55 3, I
AHTERY) DMEM 35353, 4k 2245 57 72 h 5 1] PBS 1% 3 3, &2
FAAEJEALBE 72 h, 38 2% 253G R, SR X R P AR ) B At
VR AN AERR , O K A R 15 R AE & R FEJE i 52 245 IR
o 24 IR S 0 ARG Y T 245 4 A 5 %o R 2L A0 A 1 2R A R
FFto
1.2.4  Real time-PCR 4 I it 24 4 O¢ e K 19 1k RNA #2
SISy S« K S 0 P TS 245 A 5 ) B AL A ) 5 5 7
ANTF] R R L, 8] 55 55 37 W, ] PBS Uk 3 3 /=, AL AN 1 ml

Trizol {27 AN LG RNA 3 550730 LA I RNA 5t & il
WREE . TERONIRFRA 20 pl (50 5% S8 rh 42 CHRE 60 min,
95 °C 5 min, &1l i o SYBR-Green SCIF 28 5E H PCR K .
5 x SYBR Green buffer 10 pul1.5.0 wl cDNA f54g 2.5 wl dNTPs
2.5 pl MeCL, 3197 1 ], Tag %A 2 ul 1] ddH,0 #h L S
WRZE25 plo M &M H:93 C 2 min,50 C 1 min,72 C
1 min, 3t 40 NMFFR, Fr 202 72 °C 7 min FEf, 0 7R 5L AR
WA EEAT o RIVERRHERZE
1.2.5 Western blot 43 #7ifit 25 14 43 1 HL il JH Western blot
AN MAPK {5 538 b ERK1/2 J R 8 192 Ak K T 1)
FIRNEL o it 2420 Sy IR A 8 25 ) Ui 4k A T 24 4, 15 =2 %
I EBUEREH A PE M AR B AR SR IS | 23 18 W BT T 55
e S =N DS Q) R G R S AV EATE 7/ L R T
22N 5 0k B AN LA SRR IR, PBS YR 3 UK, 3B 100 pl
RN R AN 2 R AT BCA SE B S M. BSLImA
20 pl By EEE S, SDS-PAGE HLIK J5 1R 46 14 4 # 2| PVDF f#
o BSABFEE 2 h, A —PLIEE SR, TBST P 3 ¥k,
AXTRE B & HECHRIC B P & 2 h, TBST PE# 5 #1475
E{EN
1.3 “itsae

F e R S AT 3 W, BUELL 2 £ s KON, R A
SPSS 13. 0 G4 kAT B R 2 7 224047 o

2 HR

2.1 RBEFRM ICEM T

i 1 FR, BE 250 EE 38 i, PLC/PREF/S 1 Huh7 #Y
AN A: 77 b 2 B A . TH 545 78 48 h YR FLIEJE X} PLC/
PRE/5 1) 1C, {8 7 (8. 71 = 0. 03 ) pmol/L, Huh7 ) 1Cy, 5 Ky
(10.90 £0.04) wmol/L,

120¢ W PLC/PRF/5
100 OHuh7
§ 80 f
M
& 60}
=
= 40 f
20 F
0
0 1 2 4 8 16 32
2557 5t (wmol/L)
E1 CCKS kiR AIERt PLC/PRF/5 LK Huh? 4HE

HEEMHIER

2.2 PLC/PRF/5 #= Huh7 it 2% m o kk 69 32 52

TEFHBE 9 d J& , A H % 18 3] & I i 8t W 28 PLC/PRE/5 il
Huh7 i 25 40 A I 25 2 A8 1k, 5568 o B8 2 200 At A it 25 41 40
AR BGE SE (B 2) o TER IR A9 25 vk B 4 (1.,2.4 .8, 16,
32 wmol/L) , i 245 20 A 200 M A A7 R 50T MR 20 22 S B B B it
B (P <0.05,F 3), 25 REWER M PLC/PRE/S AN
Huh7 i 25 4 k355 Zhr 3k e HA 2k
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A9 2m e & PLC/PRY/S #3828 ;B I & au fie & PLC/PRE/S w2528 ;C. I J& 4n je & Huh7 #3828 ;D AT % 4w ie & Huh7 w2520

B2 FAERHMENZE PLC/PRF/5 #1 Huh7 MMM ASZEEN.  ( x100)
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A BT e % PLC/PRF/5 ;B AT J& 48 it % Huh7; 1 ~6: 254k &
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) 1¢E=3
B3 PLC/PRF/5 #l Huh7 fiZ5 R0 53T RAMMAYHBREER

MM LA (%)

2.3 Real time-PCR #m| wf 25 48 3% 3 B 69 £ ik

MNP 4 by L H 0] B A0 AR L T 2% 400 i o (O T 24
JLI MDRI R 3Rk, RIHERIAEHCN 9.3 1%, A B ¥ 2R
(P<0.05) . BEBATHZG1ER) H LS MDR1 JE 5 A5 5.

1205 . Ot i
:-Q\ 101 Wi 2540
58
R
2 oF
X4l
=<
=
B
0 [ i

GST-wm  LRP  MDRI MRP  Topoll

i 245 3 5]
a:P<0.05, 5 %} pE4n pbds
4 Real time-PCR & 25 B E ) R iE

2.4  Western blot 447wt 25 &9 5 F Huh)
AR SIS B L5 %] R 2 40 M L %, SRR A 40 M ERK/2
PR TR A K ST 2 A U A 1 , 2% T 6 T 247 240 40 Bt v ERKL/2 1 %
TR AL AT R Y
1 2 3
P-ERKI/2(42/45510°)— | e —

Total-ERK1/2(42/45x107)— e el s

15822 . w2540 53 R 4
5 Western blot #& it 25 4R i ERK1/2 B E g8 B Lk T

3 it

JHF- 9 A L 22 24T 245 10 i A= LA DL LR O -
D 2y 25 3£ K (multidrug resistance, MDR1 ) , MDR1
H 2t P-4 (P-glycoprotein, P-gp) FIKEH) E
eI ALK 2 N 25 AR A, Pogp 3 AT i
1 T 4 L 3 % 1009 AR T 5 S R R 244 7
A1 52 o (222 25T 24 A0 5G4 11 BE X ( multidrug resist-
ance protein, MRP), MRP Jg§ ABC %4 iz % [ ( ATP
binding cassette, ABC) #8 )% il it Z —., MRP FL[K pr
St A AT L2 5 20 M DA 194 S 95 A DA T (5 240 i 1
2y oA, RS O Tl A B S 25
%Uﬁ//'\m o O BT K % 3 B ( glatathion-s-transfer-
ase, GST) ,GST-w J& GST G i — b1, HIREZfE
g i AT 245900 ) 20 ML A1 (04 S DT S Bk 7 259 7
P95 0 v 1R P Y AR o D T 24 4 G K 1
(lung resistance protein, LRP) , HAE FIHLHI7E T v A
0t A0 A% DA R0 24 W i A L B Ik AL Y
BDHEA T 40 M A% N 23 AR BE LRP iz 4E . ©Fh
FNFAEE T (topoisomerase [l , Topo 11 ), Topo Il Z#i
FI S R il Y — el 2L DA D S A T ) D B
TRI7 250 55 DNA R 5 T8 18 A2 4 W a1 o 9 400
X 2450 9 LR B 2 AR o AR BIF S £ T T 1)
TRYT )W) F AR S ARSI 2 Ji (0 T 24 4 ), 4 B
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96 A0 LR A b A7 A X 2R PR e N SO I i 24 4 i
BT LK PLC/PRE/5 F1 Huh7 it 245 20 i+ i) Tt 245 4H
K3 H GST-w .LRP .MDRI MRP L) }% Topo II {33k,
&P MDRI A7 5 3 1) i 223K, 13X s ik g
MAPK 553 %t ERK1/2 (98502 Ak AKCF 5 F A

HAl, KEZHHFTIA N ERKL/2 (525 T i
T 2 25T 24 14 % 4, Katayama %5 L) J2 Chen %) i
TSRS, FLIR i 20 A0 B 9 40 B 1 <2 2407 259
VIR, T fgaE 1 MAPK {5238 % iy ERK1/2 7 A
T MDRI, ™A= 1 245 . MAPK 5538 [ 1 9B S5 oz It
B0 Ras—Raf—»>MEK —ERK 32 4 1% 42 1% 4 ¥ B
— S KPR, SRS TS Ras 25 115 Raf S AH
i B — R (5T A TR AR Y Raf BB BEIR
A~ R 5 MR U MEK, Bl B MEK % ERK1/2
BERR ALl HG Ak, ERK1/2 $552 i 9B s i 5 5,
SEAT AN , DT A2 0F 20 0 ) 8 5, AT 1A 24
Wiz PR JEVE FAPIL = 0 ) Raf G LR 37 (R i 20
i VEGFR-2 F1 PDGFR'™ RN 7E T 25 40 ffa vy , R4
FEJCVE R A e, & B VE RS Raf () Fi% ERK1/2
BERRAL/KF LA T, B R LW ERKL/2 R8T 22
[E B2 s 1] OB = I R e L S 2
S R B 2 At B, 7E Villanueva 25 BFSE
3 I ) U ) R0 A A A — A 5 3 I B 4 Y 9
FEWLHIA T RS0 53 Ab— A5 538 B 0 2R 47, DA
YNRAFTE ok o FEARHFZE Hhox R E Je Uk A vh
ERK1/2 B[ b 7K SRl 40 il , S8 10 i 245 1 20 M 3 4
ERK1/2 4 R 1 7K S J2& R B9, J2 75 S T 25 14 440 i
W5 MAPK {5553 5 9047 (1) HA (5 5 38 1% 0 B o
Wik — 25T
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