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 E: BE g AMHEREN(CDDP) i 24 41 Ak 4w T AR M2 e, B9 F0X) CDDP i 245 B
KETHMMIMNKER, ik LAYk R0 B M VA 75 2 00 A\ WRJE Hep-2 Y IUEA T 24 241 ik Hep-2/CDDP; {5 &
BB LS A0 ML () T 2 s CCK-8 A T 400 it 1C50 J% ik 24546 %45 TG i ¥ 200 Jf Bk 4R 355 % WL 4% ) Bk BB 7 5 S sf o it RT-
qPCR 451 MDR1/P-gp (ABCG2 .CD44 .CD133 mRNA [#) 355 1% 8 ; Western blot 3463l MDR1/P-gp . ABCG2 ,CD44 .
CDI33 ARSI . &R IEIARINEG T P8 12 A #A Hep-2/CDDP fif 25 40 itk , 525 74< Hep-2 4l
AH LG, 40 TR A5 AR B 0 5 1 245 P AR AR 8 T 25 H6 400 5. 43 ; 0 ML BR KBS 9% S 96 7R A i 3R % 78 (P < 0. 05 ) ; RT-
qPCR F1 Western blot 4553 B fiif 2 #H 5¢ 3% [ MDRL/P-gp , ABCG2 35 FH (¥ P <0.05) ; T A8 5103 H
CD44 (CDI33 F5 (¥ P <0.05) . £t Hep-2/CDDP 41 it BLA Fo g B AT 24514 , J2 B7F 5 003 i U1 it 24 70 36
SRR A BRI, HILT 2541 5 0075 5 00 e T A0 G, WA S T 25 3R it 5
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Establishment of a cisplatin-resistant human laryngeal carcinoma
cell line and its stem cell biological characteristics

YU Feng, GONG Xiao-rong, ZHOU Yi-bo
(Institute of Otolaryngology-Head and Neck Surgery, Guangzhou Medical University ; Guangzhou Hospital of Otolaryngology

Head and Neck Surgery; Depariment of Otolaryngology-Head and Neck Surgery, Guangzhou 12th People’ s Hospital , Guan-
gzhou, 510620, China)

Abstract: Objective To establish a cisplatin-resistant cell line from human laryngeal carcinoma and identify its
stem cell biological characteristics for study on the mechanism of cisplatin resistance and its relation with the stem cells.
Methods Cisplatin-resistant human laryngeal carcinoma cell line Hep-2/CDDP was established with induction by gradient
increment method of cisplatin concentration. Cell morphology was observed with inverted microscope. The half maximal
inhibitory concentration (IC50) value and drug resistant index (RI) were detected by CCK-8 assay. Microsphere formation
ability was detected by culturing in serum-free medium ( SFM). The relative mRNA expression levels of MDRL/P-gp,
ABCG2, CD44 and CD133 were detected by RT-qPCR. Their protein expression levels were detected by Western blot.
Results The Hep-2/CDDP cell line was successfully established in vitro after cisplatin induction for 12 months.
Compared with parent Hep-2 cells, cellular morphology of Hep-2/CDDP was changed obviously. The resistant ability was
stable and RI value was 5.43. Microsphere formation test indicated increased formation ratio of Hep-2/CDDP (P <0.05).
The expressions of resistance-associated genes MDR1/P-gp, ABCG2 in Hep-2/CDDP were up-regulated significantly (all P
<0.05). The expression levels of stem cell-associated gene CD44  CD133 in Hep-2/CDDP were increased significantly
(all P<0.05). Conclusions The Hep-2/CDDP cell line, possessing stable cisplatin resistance, may serve as a model for
study of both drug-resistance and reversing mechanisms in laryngeal carcinoma. Furthermore, the mechanism of resistance

is associated with cisplatin-induced stem cells, which may provide reference for the study of reverse resistance.
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Mg P e Sk SIS 8t DR 200 M o o L PR bR
U S5 WA, TS B SR S A 5, B A R
PR 1 T MR 5 AV 7 R Sk R A
R FERI ARG A 7Rt Sk SR h W B )2 A
Jr 7 BT MU sl AR S A s
ARSI IR YT 7 o AH T BOR 2 1 %
2y UM AR T T S0P 8 I, 5 A G A9 it 24
VSRR BB AEAE I — AR BRI B
FW, IUEA M T e e 40 i B Y 35375 R T 4
P PO B Tt T 0 L P 8 40 1 B 4
ZIEREME YRS , XL 25 MR T A ) 5
BT, HAria T iR LT 25 W) A5 .S R
PRUEE EAZHE B, 5-FU A2 KR FHT
L T 245 20 L e 2 20 1 FL OB R A1
TiFf 245 2 AR S K HE 5 T 4 M O 2R v R W TR
S WS CDDP TR 25 240 M RS2 TR A BEA T IR 245 B
W FEHIRTHE . ASHEIT S FELL Hep-2 4 N AFFE %
G, R FUEA 2 A8 136 375 3t S Wi A PR T 24 24 it
FIUEE FEA A W~ R, 00 28 R I i 9 it
25 THMRRFER R

1 HEEH%

1.1 K

g A Ak Hep-2 1 B FP LR 4 10 %8 s RP-
MI1640 PBS 2z hik .0.25% JF 25 HF . B27 W4 H &
[ Gibeo 2 Al ; 4 2F 175 (FBS) W4 [ Bio Ind; EGF.
bFGF 4 H peprotech, l4H M) H Sigma 4\ &) ; Trizol |
RT Master Mix 1 SYBR ® Premix Ex Taq 5z 7]
@M H RIEFAEY) Takara 23 A 5 8 e LA I 12051
&0 A BN R TEAE YR BR 2 F] s GAPDH \MDRI
Pk B i = % proteintech; CD44 , CD133 | AB-
CG2 Hik, — il A 3 CST; ECL JOGiIE A 2
Millipore .
1.2 FZAU

9N i LightCycler ®) 480 SystemPCR Iy [
Fii 1 Roche 7 w] 5 il 1Bk 5 22 45 W AL W A 2% [ BIO-
RAD 22 7] 46 RO Z 4  A [ Tanon,
1.3 Zifiuds3%

Hep-2 J% Hep-2/CDDP #i jifi 5% F RPMI1640 k%
TR +10% FBS + 1% WL, T 37°C 5% CO, 4ififd

BFRM NI TRE IR o TR IR L b A M 1 7 8 o R 2
80% ZeA7 B, >R 0. 25% JiRHE 1§ - EDTA JH5 k48
JL, AT AR 7, d i R UL TR A A 20
LA T SE 5

1.4 JiisHi5S

Hep-2 g0 A= K = X B s, L 0. 1 wg/ml 1
IUEAHR BT IR A8 5, B 97 48 h R 3 97 0k,
g BRI B B 29— 5 G an A Kok
S RAFREELL0. 1 pg/ml AEAME BE 56 1 75 3 Ry R
AN 48 h, I E A AW IE N 4 g/ ml BIBEA
I S5 TR0
1.5 RNA #2555 5%

Trizol 2 A AH i £2 S RNA, 28403 o6
G 5 RNA SR L A A il T BE TR Ry
500 ng/wl B HEAT 52 %% 5 B ¢cDNA, K 28 % Prime-
ScriptTM RT Master Mix 5 %% 553877 & Ui HH 5 1347,
37°C 15 min;85°C 5 s:4%C AR5 HfSBE A< ] DEPC
KRG R B BT - 80 FEARAE A
1.6 RT3 E & PCR(RT-qPCR)

M SYBR ® Premix Ex Taq f%) 15 B 45 it &
PCR 2 W AR 5, R0 4512 95°C (30 s, 1 cycle;
95°C .5 s.60%C .30 s.40 cycles;95°C 5 s .60°C 1 min,
95°C 1 cycle, Bl 3 N5 fLo Kl & 2k 5 1
Hep-2 K Hep-2/CDDP BEf i Hix 263K F . B
GAPDH i N 2, tHXf ik H 2 - AACT £IR,
AACT = 525520 (Ct HWER - Ce 5 HE ) - XTI
H(Ct HRYEE - Ct H 5 L) . GAPDH: | 5'-
AGAAGGCTGGGGCTCATTTG-3" F % 5'-AGGGGC-
CATCCACAGTCTTC-3"; MDRI: 5'-GGGAGCTTAA-
CACCCGACTTA-3" | i 5-GCCAAAATCA-
CAAGGGTTAGCTT-3'; ABCG2: I it 5'-CAGGTG-
GAGGCAAATCTTCGT-3' T if: 5'-ACCCTGTTAATC-
CGTTCGTTTT-3"; CD44. | Ji# 5'-CTGCCGCTTTG-
CAGGTGTA-3', F §if 5'-CATTGTGGGCAAGGTGC-
TATT-3";CD133; [-}j# 5'-TTCTTGACCGACTGAGAC-
CCA-3", Fii#:5'-TCATGTTCTCCAACGCCTCTT-3',
1.7 CCK-8 46 1C50

W RN A 2 B0 25 2 5 000 A/ fL A F
£ 96 fLA b, ZR AL IJCH PBS Wi, 24 h
MBE TS LAY BERR S 0.2 .4 .6.8 .10 pg/ml CDDP
WA 96 fLA . 24 h J5 ] 43 7 40 e 1) AL b fim
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B, S MR WUEH 0 2% 20 MR B 2 S B TP A A R PR S A

A 10 plCCK-8 W (10% ) ,37CIFF 2 h J5, & T
BH 0 6O FE T, AE 450 nm KT R I O B
(OD) A, BEAFEAMN 3 AN E AL, IFHE 3 IREEE
1.8 AEksLE:

BO A4 KR4 Hep-2/CDDP IR Hep-2 4
Ji, LAEEAL S 000 A>Hfh Tl AR ML i 35 3 7S f LAl
BEPYRAR Y L BR SE B B SR W (EGF 20 ng/ml,
bFGF 10 ng/ml, B27 1% ) , M5 IF 3T E Tt 245 40 iy
Hep-2/CDDP FIZEAS Hep-2 2 Jit (1 SCER 1% DL, 55 37
10 d AR, R R, a3 A, JALITTHEL
3K BCEHIME
1.9 Western blot

K RIOA 20 it 228 A 8, I A 2 1 T8t 410 o) 5
PMSF(1:100) &5 TR BEE . R
P 907 BCA 120 & PR A Ud B 22 1) A s 2 28 A6
BRER P VR, 9 IS R Y loading buffer 2]
JE KRS E T 100°C & W 5 min {85 8% - 80°C
TRAra o ARG 25 R B B R 2 A0 2 R o M
Marker Ji5 % ] SDS - PAGE %7K , L4 GAPDH 4E
HNZ B 70 VLKA 0.5 b, 73 2 e fd
120 VHLJK 1 h, FRiRE =2 B EER S RAL BRI k. 58
JRUE AR B R RN HEAT R T2 PVDE I L b 4
FAARAE, LA 200 mA fERFEIR 3 h, ] BSA il &t
M1 h, —HIREELLE] oy 1: 1 000, GAPDH #; F L 44
1:2000,4°C i %5 LA TBST PR 3 IRBR LR L&
—H, BB 11 000,65 5245 A4,
Image J 11153 BT 4 20 557 (0 IR FE AL
1.10  Seif250Hr

SRR SPSS 19. 0 e B FAb B, 114
PR 2 £ 5 2oR, P IA] B BCR IS AR A o 4
5y, Z IR LR 7 2200 #r , TH RS RER TR J7
Kk, P <0.05 Sy 22 e BA G #E Lo

2 HR

2.1 CCK-8 5%

Hep-2 2L 14 1C50 {8 g 2. 33 wg/ml, 41218
RN Hep-2 ML, 7 i 12 A FDUEA 5 770
44 wg/ml, Hep-2/CDDP 1 ICS0 {8 412. 675 pg/ml,
Mit 2545 %% RI = 5. 43 ( Hep-2/CDDP 1C50 )/ ( Hep-2
IC50) ,Hep-2 J Hep-2/CDDP f£ {8 i35 T 241 i
AL 1.2 4% LI 3

2.2 RT-qPCR #1 Western blot

RT-qPCR K 2 B 245 3 MDRI/P-gp 7t Hep-
2/CDDP Zu i 23k 7K ¥4 6.92 0. 12, 5 Hep-
2ANMEAHEL, 2R HAGIT¥ R X (1 =48.44,P <
0.0001) ; ABCG2 7 Hep-2/CDDP 4 i (%) 32 35 7K
V-4 2.54 £0.40, 5 Hep-2 4 oA kb 22 57 BHA Ge it
RN (1=3.82,P=0.0087), lL.Kl 4, Western blot
7R MDRI/P-gp 4 1 7E Hep-2/CDDP 4 Jfd v (%) 4 35
T T Hep-2 401 (0. 43 £0.022 VS 0.076 +
0.0088,¢=14.83,P <0.0001) ,ABCG2 % [17E Hep-
2/CDDP 2 Jfd v (%) 22 35 7K F- 155 T Hep-2 #fiJifg (0. 37
+0.037 VS 0.23 +0.04) , Z R HA G228 X
(1=2.53,P=0.0445) . EIKILE 5 6,
2.3 FHRERIE

EGF20 ng/ml,bFGF10 ng/ml,B27 1% #5352 10 d
Je MEL I HCEA Hep-2 4 M F i 245 40 il Hep-2/
CDDP (s ER %, 43518 (6.0 £0.58) % VS(16.0
1.16)% , 2 BA K #E X (¥ =5.1,P <
0.05) , VL0 Hep-2/CDDP JiEkfE /1 B 2% & F Hep-2
YL, BUERSEIRAE R 7.8, ERF LA 9,
2.4 RT-qPCR FI Western blot

7 Hep-2/CDDP 1 F-P:bric 3L CD44 (5.4 +
0.53,:=8.27,P <0.05) ,CD133(3.57 +0.31,¢ =
8.12,P <0.05) , 7 Hep-2/CDDP 33k i I 15,
HAKILIE 10 ; Western blot 75 CD44(0.47 +0.036 VS
0.88+0.06,t=6.09,P <0.05) .CDI33(0.43 +
0.046 VS 0.69 +0.04,¢=4.03,P <0.05) FH [ 1E
Hep-2/CDDP Higiikth 1, 22 F ¥ HA SRl &
S FLARDLE 11,12,

3 g

IREAYE B2 AT 25 I AR BUR I B, 2
e PRI Sk S A B S i 38 25 22 S (AR 7
—Z&HZG, e R A A AR R R 2 ), e S
DNA 255 5 5 SUBAS , TR DNA [ Zh&E, I
AN 20y 2L, B P BT . HTEE
SRR 245 A0 AR 1T A 2 T S T 1 T AR
AV 1, SR 24 Wk 2 336 994 0k St S ) T 24 40
I DLV WSP R I ES] e SYNGI E N ER D R v i)
TS 245 200 R A SR 7 5 S8t bR 200 M 9 9 55 22 T
RihaCARGE T L AR RTIIBISCER A 0.5
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12 CD44 CD133 # H¥E Hep-2 Fl Hep-2/CDDP HrAHX} ik &

Loy - Hep-2
= = Hep-2/CDDP
e 60
7 40
® 20
o= @
2 4 6 8 10 12O
@ 2 15§62 3% B (pg/ml )
1 Hep2 4iffif¥2  ( x100) 2 Hep-2/CDDP 4iffiJe2x  ( x100) B3 Hep-2 il Hep-2/CDDP 4 ifl 54 ] vk
FENRERAE FH G 0 2 00 22 4k
W'z" B Hep—2 ¢ Hep-2/CDDP Hep-2  Hep-2/CDDP B Hep-2 Hep-2/CDDP
# 81 *xkk = 0.5+ . ****T
® - ABCG2
= T — £ 0.4 T
< 0]
Z 0.31
T 4 s -— e 2
= T 1 0.2
5 2 )
0.1
= A aa— c.o-
5 oL [ | E ool Ml 1
Q ABCG2 MDR1 ABCG2 MDR1
<
@ ® ©®
4 ABCG2 MDR1 mRNA 7£ Hep-2 Fil Hep-2/CDDP Ff 48 %} % 1k & 5 ABCG2 .MDRI 7£ Hep-2 1 Hep-2/CDDP
Western blot %% B 6 ABCG2 MDRI1 7& [ 7 Hep-2 Fl Hep-2/CDDP A%} F ik &, P <0.05,""P<0.01, """ P <
0.0001
20- P<0.05
1
157
R
54 101
%
B g
o ® Hep-2 Hep—-2/CDDP
B 7 Hep-2 UMIBRATE L ( x100) 8 Hep-2/CDDP 4 ERIATE L5 ( x 100) 9 RERFELLAL
|
# W Hep-2 " Hep—2/CDDP
i 8 Hep-2 Hep-2/CDDP T141  mEHep-2 1 Hep-2/CDDP
= * D 1.2
= &
£ T . a—  CD44 <1 04 -+ .
P4 d -
o Al 20.8-
E L e S CD133 0.6
g 2- 30.4 j i
O | —— S — ~ 0.21
GAPDH &
1o Il || B0l
o CD44 CD133 CD44 CD133
@
10 CD44 .CDI33 mRNA 7£ Hep-2 il Hep-2/CDDP A % 32 i & 11 CD44  CDI33 7E Hep-2 # Hep-2/CDDP th

"P<0.05
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B, S MR WUEH 0 2% 20 MR B 2 S B TP A A R PR S A

%13

1.2.3 g/ ml G525 YR AP B8 R0 B < i 8] o i 75
i 245 A 7, R A A0 B R AR T4 o, e 2 R UMk
Ji& CDDP G483 38 1 A TR MG 3 ik B 1 R R 1k
2R ] o 5 BN B A AR AT T T S v A
IH R TR B, P22 12 A H IR AN S 53R R
HSr T NMed CDDP fiif 24 41 ffd # Hep-2/CDDP,

ARSI K B SR A Hep-2 40 Jifd A L, Hep-2/
CDDP 2 oI 25 i M 15 12 722 S AR TE | 40 it 22 45k
F ARBUVE I, A B]JE HE AN, SR Pk RE LSS
% Hep-2/CDDP 41 Jifd B (AR5 1S 6] (8] 45 Hep-2 411 i
A T g 240 ) A ) BRG] 3 2R 4 S
XARST BB B B JT R 2E . Western blot
45 @R, Hep-2 i ffitl /b & MDR-1/P-gp 8K
ik, T 7E Hep-2/CDDP 41 fitg #1iif 24 #H 5C 25 11 MDR-1
FIABCG2 {933k i T 3R A4 Hep-2 4. P-gp &
J& MDRI &P 4 ) 2 1772400, B — i ATP 38
PERES AL, BEME A AL ) B2 W FE is HE . 290
R 25 I ARG 5 P-gp 5 G HEH, P-gp EE A
FATP 7K Al B8 1Y) BE B30 2 58, e 4l A ] B 24
PHAE AN [F] 60 25 0 F g K Ak 5 0 2 1 A, o e g
ZM PN 2 0 e AR . X B CDDP 7 i &
Hep-2 A ARAFVE Y 2577 i 5 P-gp . ABCG2 255
R FRIRTF AR, 30 A OC R 1 FR3K AH G B ]
JI Ry 30 i 245 A A8 A T

Visvader 25"~ B 55 Al — Se 4057 L Y i
SR AR B B U A 2 T RE AL RE 1, BRI
A R T A0 (CSCs ) | g 1 40 e 2 Jiev e o 2B
JERE TR, 55 IR 0 S R e M i UTAR OC . AL) 7 it 24
MR R R R Z —, R FRATTIA
AT R R T A 18] DRI R, T A
(AFTE ] BB BT GBI A . e 4
LA VA T A 2 T T AR T R T PR R R Y
JRIKBE 7, 3% L6 bRl HE AL 45 CD24 . CD44 |, CD133
SEUST TR 35 S0 & B 25 40 bk Hep-2/
CDDP 4l g % Hep-2 4fl Jitd ji 2K fig /1 4 3%, PCR Al
Western blot i 75 T 14 48 3¢ K| F+ CD44 Fi1 CD133 #x
SEATE T, VAW 75 4o 72 rp PR B A e 1 40 e
FERIGNN, T RE A b TR ST 24 W I BA A% e AR An g
T34 1 3% B 1 EL A T 24 R ) e T 4,
AT RE AR MR A P 1 425 1 1 A DG B8 PR e ik 1 vy, 42
e TR ], W5 R, 2 AR A T 24 1 i
e A L EL A e T 200 B R A, R T AT 25 BT S
iR T AN LA R O AR B D), AT ROR R — 2 Ak T
WYY SE AT SR AT A A i A e R R g g

Ui Chen S5z FEE R I8 B3 £ AR BTG 7 RE 45 11
I B 1) Sk SURE e e A i , L RE ' 4 Bmil ™ 4 iR
TN, X LEAN M A7 AE R TR 52 A 1) O D
S Tl B 1~ 3 W% 8] Hep-2/CDDP 41 il
A SR b B 8] (EMT) JE 2520028, HAT HRGEFK
ST 2505 T R 2 20 2 B T A AR
PERIf 2 A 2R E RIS Ak, EMT {7 o i o
AR SR R B A RS BE 1 T EMT A
RIS A 1 Twist A Ko IR IR Ji 200 i 1 R 2% 344 4 i
3 A TE i PCR L b Bz 18] R 4 AL A o6
{)%% 55 7 Snail | Slug | Twist 72 35 < 21 Jifa Fi1 it 25 240
J B R O, W1 2B A5 R K B Snail Fk B3 I
b, Wk BA iR 24 40 M PRAT T8) S 20 e e A ) b, Je 4 mT
VAL A ZR RO A PR AR R . 3 A BESE s i
2y R A AL P B R AL 25 A B Y R K,
X LU RE A PR A AR 00 ) e R 2 o
PHGRAL LR, , G e eI 72 AT UL, fidded 20
FATE 25 ML AR 3 S 2%, Wk Hep-2/CDDP 21 g firf 25
AIREZ I 25 8 1 MDR1 ,ABCG2 K3k B T4
V5 I 22 b B A A A TR e AL R P 2528
IR ARSI AE — E BB BE RIS A2 , s 40 i
Pk Hep-2 A RIEHL Hela 41755, (HFATIA Ay i i
LA A S R O UEA T 25 AR R AT SR R —E 1Y
WSSO MEL, TR F AT T AR B SR e A A M, i
S AR 7 IR AT, LA A T8 58 3 I 52 5
4R
25 BTk, AWFSE L CDDP ¥ B2 7% 45 3 1 v 7%
S 12 A IS TR CDDP fiif 24 ) 46 i Bk
Hep-2/CDDP, fiff 24 8 1 Fh RGN, siEk g /) 38 56
TPERR IS R 23k T, B0 R AL 7 T 243X — X
RO T B N —— iR T A, S I 1 SEae ikl {2
e 200 1 T 40 M A5 38 3% 25 23 1 BILR 2E— 2 4R
Ko ZAMERMES, I WFFE MR CDDP i 25 HL il
T e RS 24 1005 3R] S A1t 1 A I PR 1Y , X T BF 7 ik
8 PR 200 P98 LT 245 1 240 B AR 2 () S5 4 A 11 0%
Z PRI RS2 00 FE A, o

SE Lk
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