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HWE AU R RELN N CNE2 IR 255 10 B ABC 312 KRR, AN W +5- SUIRMERE K5 S CNE2 iiif
2y, (EMZYEEFE 2 AN H G I MTT v500 5 40 00 A4 it 2 S 0S5 000 ) sk ok SRR 25 44, [Wle, i ke & PCR %
IR 25 40 a5 USRI 10 B ABC #5182 11 mRNA Rk [ 22 5 0@ S e gt 24 VR 50 0E . MTT 1L 45 RSN, bk
5 PRE 2 BN M T4 +5- S DR IS I i 24 1) 40 B Ak (43 70 i 44 A CNE2/DDP. CNE2/DDP+5Fu), it 2548405371k 2.58 Fl
531, ABCC2 & WkETH 2540tk vh 2RIk i, 5004 2.50 F1 4.08 £iF, He e 40 fufb 2245 R W, ABCC2 16 W bkt 2540
Mo IA 3458, [FH ABCC2 I F7E CNE2/DDP+5Fu 4l fiu k% h ik, iR 45 53R ABCC2 75 CNE2 41 fi % it £ (i 244

AT RE AR R AR A

KRR R, e, 242, ABC #izE A
HRSHS R739.6, R730.5

B4 I ¥ (nasopharyngeal carcinoma, NPC) /& 3
FE] B 77 0 DL PR S MR P S P b e PR R . T
NPC Jii K RO R, AN S e W R0, PRt 2
P 60% L A&y Wi, AR Xt
XRBEBRT RTS8, AT 2 B ANT]
D =R BRI 5. IR IR EX NPC H46y7 1
1% LA (cisplatin, DDP) Ay JEmt A4S, 5
(I H] 75 58 7 DDP+5- JRIR M IE (5-Fu). E2 T
IR 2 25 2 PRI P AR, AR S R EURE KR,
DAL AR ST 24 0 2L PRV BT 5 R A B ) I DR
X AEARZ I 2HLEI T, BEAU AR 2 A 0
AR AE 259 3 B> () ABC(ATP binding cassette,
ABC)#% 12 1 1 5 MRS R AT DG, HAT
RILE) ABC #ia 8 A KEIEAT 48 MR, s
i} 25 % DA G I BE R A 10 FPB4. SR ABC %%
12 A5 B0 A (DDP)I 25t 2 M R, A
Tl 57 LA & W 55 40 o CNE2 S WF 58 % %, o )
DDP. DDP X 5-Fu B4 5 5 CNE2 41 g 24,
MZHHH 10 B ABC #iz i R IA LA L.
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1.1 FERTSIE

DDP 24 th < 55 & 25 ) 7 hs 5-Fu AL I5F
WK HI A R A A 5= s RPMI-1640 3557308
Hyclon 24 5] 7= filvs /NI by ExCell 24 5] 7= il ;
JBE 1 8 Gibeo A W 77 s Trizol RNA Hli4 ik
7. PrimeScript™ i # 3% A7 £, SYBR Premix Ex
Ta™ %t 7€ 7 PCR A A & 124 Takara 22 W] 7™ il ;
R DY SO B (MTT) A = 13 2 K (DMSO)
Sigma 22 ) ;= i, BEARXA % [H Bio Rad 2 ] /™ i
(Modle 680); %¢Jt € & PCR {¢ 4 5% [H Stratagene
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BB 10 # ABC #5550 £ SRR T MR th a Rk «459+

AT B (Mx3000P); ABCC2 Hefit N2 selefitdd
U A AR YR ARAT R R 7 5, S TSR e
HYURRBIRE N 1075, BEFEPEMREA -
1L 5 AL I (streptavidin - peroxidase, SP)IRF & W
PEE AR PR £ &% DAB S (4 % H 45 N
B A EARTT K.

1.2 A%

1.2 AR, AR K 255, NSRRI
LA LR CNE2 HH R 5 B BEK 22 Mg I T A7
TR, BEFRON T 10% /N 15 1) RPMI -1640 15
FeHe, BT 37C . 5%CO,. MR (5 5540 vh
e, 0.25%/P IR ALAR. i 25 40 iR 24
WOGR s TV ECPE RS 2 A2 LR 4
KM CNE2 400, 737 H & 1 mg/L ¥ DDP.
1 mg/L [f] DDP J% 5-Fu [R5 FR3E455% 24 h, IKHE
PE R AL, R AR K JEFRNES . ke e
BHS. il B8 B9 1 e, ARah
£ 0.5 mg/L DDP LA & % 0.5 mg/L DDP Al 5-Fu
(8% 3 H 2B K [/ Ui CNE2/DDP 2 CNE2/DDP+
SFu 4t &, SRJEFEIZi5E9% 2 N H G TS8R
1.2.2  MTT ¥% I 40 i i) 5 55 68 7). K CNE2.
CNE2/DDP. CNE2/DDP+5Fu3 F4ififzLL 1000 4/ 4L
BT 7 P96 Lk, BEAL 200 pl, WE S AE
FL. BRI —t, A 10 g/L 1) MTT 20 pl,
ARLEREIR 4 h G A RE IR AL, REALINA 150 pl
DMSO, &5 i A e AE B AR A F AN 570 nm K
IR EAEA), VHECFIAME, FRehl A Kk K.
1.2.3  MTT V5 5E 25 9 0F 4 B i) ok k. %
CNE2. fiiZ41% 771 CNE2/DDP } CNE2/DDP+5Fu

3FhAnfLLL 5000 A / fLEFHT 96 fLER T, &FAL
200 pl. B RSN MO BE S N 2R FE 1 2 A
I DDP, L 7 AMNIRIERE . — A2
IR AL, & Fh 23R FEAL 4 NPAT AL, 9%
48~72h 5, FEHODIR 1.2.2 ORI A {8, I
THR AR, HFE AR RHHRILI A fH-5E
AL A fH) X HAL A {Hx100%, @ik SPSS 11.5
BAFH Probit VAT H 25 /EHT 50% 11T FE
(ICx). VA ESEEHEL 3 K.

1.2.4 & RNA [Fh$E 5 cDNA 04 k. B2k
K39 CNE2. CNE2/DDP. CNE2/DDP+5-Fu 4 Jits
% 2x10% BN 1 ml Trizol, JHGAGH4E, S A EE
DUVE, T5% LBESEUTHE, W+ )5 K& ) DEPC
IKEERRDCRE, ME ol WRIE AR RNA £
TCREAR. XSRS 5 1 (7)) RNA HEAT 00 37 55 O
% 8 PrimeScript™ i3 4% SR 71 £ U3 B T EAT ¢cDNA
A .

1.2.5 SERF9¢% 8 & RT-PCR. FIEL 519 %4
£ PRIMER3 #4110 Fl' ABC #%12 5 14 LA ) B-actin
5P 1), K508 & PCR ATl #%5 J [X]
mRNA [k, K77 vk mare. LR sz Ee
3, SERLL CtE WoR(Ct AE R BEAN SN IR ¢
A B3 T S 1D B (L IR T 28 1 AR BR 4. SR
AN 58 BEVE SR EL I mRNA Rk (255 LAUR 4N
Wk 0, B-actin DA N2, TEARCN 24 40 i R AU
g M Act fE(H 2 K 5 N 2 5ED8 22 (8 &
AACt {E (T 25 40 MO AT US4 i ACt (B 2248,
273k A B i 24 40 B 55 B0 41 g 22 1] 10 Bl ABC
s A MRIAA L ER.

Table 1 Gene-specific PCR primer sequences (5'~3")

Gene name Forward primer Reverse primer Size/bp
ABCA2 agatggacaagatgatcgag gettgtacttcaggatgagg 201
ABCBI taatgcgacaggagatagg aagaacaggactgatggc 212
ABCCI1 gaggaagggagttcagtctt acaagacgagctgaatgagt 182
ABCC2 ctcacttcagcgagaccg ccagccagttcagggttt 285
ABCC3 ctcttcactgtggtcatect tggagatgatgtaggggtag 247
ABCC4 tcaatcatacctcaggaacc accagttgtctttgtccaac 203
ABCCS acctgccagaattaagaaca tccagataactccaccagac 223
ABCC6 gcaactggacagacctagag gagctcaggtcggtatctta 173
ABCCl11 ctgaggttccagagaacaag actcagagacttcacgcatt 192
ABCQG2 acctgaaggcatttactgaa tetttcettgcagetaagac 214
B-Actin cacccagcacaatgaagat caaataaagccatgccaat 255

1.2.6 AL eE. MRAEUOLE R PCR 4R,
PRIEAE P PRTES 25 40 )i 7 ik 35 Bl i) ABC #6184

F, B Dl e i A AR IE . O 0]k
KA 3 Fh A il et BE€ s HI P PP 2R =< B
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Wk & LA, AR5 4 RSP ik & i Wk
17, DAB W% 1~2 min, JRARZEEYE, WK,
EW, PR R . H PBS R —HUE AT A
XTI, IR WA TR e
1.3 HitFELE

F SPSS11.5 et 8oy i, R BN AF
A o KB T S ML) 1Cs FHERPRI R 7 22 0 M AL
K ABC #ia 85 (7 5 4N ) K 1 22 7.

2 & R

2.1 ZRBAIETERE S RIME

M MTT JAK 3 Fha i 8 ae e 1y, e
BRI HZE (B 1), 24 K2 45 R o 3 Bl i
FEMGTARE ) EBAT G A R (R R N R T E T
F=0.19, P=0.83 > 0.05).
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Fig. 1 Cell growth curve of three cells
o— e CNE2; m—m: CNE2DDP;A—A: CNE2/DDP+5Fu.

2.2 % DDP MZ5 MM EBI4 R

I SPSS Ze v # A Hh ) Probit V5 H 3 Fif
ML) 1Cs STt 2535l 2). &R 2 7 22047,
3 MM ICs AL, AW EG 72 R (F=41.25,
P=0.000 31<0.01). 410 % &b K H LSD 5%,
5 CNE2 #tt, CNE2/DDP. CNE2/DDP+5Fu [#iiif
ZiME R E N {4y 5 4 0.000 11, 0.015, <
0.01), [A]i CNE2/DDP+5Fu 5 CNE2/DDP #f L.,
i 25 P S 25 9 N (P=0.001 4<0.01). i 254550
5k 2.58(CNE2/DDP). 5.31(CNE2/DDP +5Fu), RfI
CNE2/DDP %} DDP [ 2584 50 1 2.58 %, 1
41 STt 25 1) CNE2/DDP +5Fu (1) T 24 1t 3 hn 7
5.31 fi5.

H~ 0
L —

ICs/(mgeL™)
w

S = N
L

Fig. 2 Comparison of ICj, of three cells against cisplatin
1: CNE2; 2: CNE2/DDP; 3: CNE2/DDP+5Fu. *P<0.05 ys CNE2.

2.3 & RNA BY3hiz

3 PR 5 RNA HL UK B LI 3. MR Ik A
AL H 3 BRI RNA SERERBFAE, As/A s LU
HIBNT 1.8~2.0 2], Getlli & F— LK

i 2 3
- e
- —

Fig. 3 RNA electropherogram of total RNA for three cells
1: CNE2; 2: CNE2/DDP; 3: CNE2/DDP+5Fu.

24 RHAEE RT-PCRER

Pt EH RT-PCR &5 R WoR, P fe s iy i
&GI8 BIR- G 1, RS Rl A it 238 55—
(RIS, AR 2-850 (B 23 B A0 i 245 48 B b b 1 2 S
KiBEAGK 2, K4, GidREY, 5 CNE2
MIEE, 10 FhEE A5 AT ABCC2 12 KT 25 40 i
ik P %170 T 0.01). 7E CNE2/DDP 41 il
"1 ABCC2 1335 1 T 2.50 /%, CNE2/DDP+5Fu
AT 4.08 f%. 7 CNE2/DDP+5Fu 41 i %&ik |
W IR ABCC5(1.53 fi5)F1 ABCG2(2.73 fi%).

Table 2 2% value of 10 ABC transporters in three cells

A2 Bl Cl C2 C3

C4 Cs C6 Cll G2

1 1.21£0.17 0.84+0.18 0.72+£0.06 2.50+0.27* 0.62+0.14 0.36+0.87 0.44+0.05 0.90+0.06 1.22+0.08 1.21+0.60

2 1.11£0.17 127+0.22 0.42+0.11 4.08+0.43* 1.03+£0.17 1.80+0.31 1.53+£0.19%¥ 0.11+0.06 1.35+0.42 2.73+0.31*

1: CNE2/DDP ps. CNE2; 2: CNE2/DDP+5Fuvs. CNE2. *P <0.05.
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Fig. 4 Comparison of ABCC2 expression in three cells
*P <0.05 ps. CNE2.

25 GERAMEFER

FAAN M ABCC2 s AL 45 S ILEE 5. A
Kl 5 AT LLE S, RZALH CNE2 40 7] W40 i
WATRF TR Sa, BOFREO, KILEE
#1%, 1fj CNE2/DDP & CNE2/DDP+5Fu Z s i) it
by WLER B RIS (0 (1, G (A9 JE R CNE2
ok, R 2541 s ABCC2 [ IA 3 in (K 5b, c).
CNE2/DDP+5Fu [ 41 i 34 ] W, /% 40 Mo 4% 5 (1
A& Sc, 20 L ITR).
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Fig. 5 Immunocytochemistry results
(SP method, DAB staining, x200)
(a) CNE2. (b) CNE2/DDP. (c) CNE2/DDP+5Fu.

3 it it

DDP S i R b S0 AT e AT R 22—,
UL DDP kB Al R I A A7 7 S IR (1 v 7 b AT
FEHAL, B HANBHAYZ —/& 5-Fu. H
T A 0T S g LB Y 247 40 P ) 4, ARR %
I 5 o0 i 25 P s, Rk, 45K
FH 25 (PR, AHIFSCR R 2y vp e 18 7 5K
437 LL DDP J2 DDP+5-Fu k1% S 41 i 25. Zeit
LAEMES, 15 2 PIREAN Mo 3G 58 fe ) 55 1055 4n i s
— T 258k, 435 CNE2/DDP, CNE2/DDP+
5-Fu iy 250k, Tif 2595505 4 2.58 #1531, HK&
75 S 2511 CNE2 Lb 5 A DDP 75 3 1) CNE2 %)
DDP R B i (1T 25 0. T 24 e 50 PEAN BT
S 25 40 Jf0 2R P ARt W 2545550 T 5 R AR E T

2y, 5~ 15 N EmZy, KT 15 Ao 25,

VFZ W9 R W] ABCBL, RIZ 2 25 3L A 1
(multidrug resistant gene 1, MDRI1). ¥4 1 P-gp,
DL K& ABCCL, B2 241 245 A 5C 85 1 1 (multidrug
resistant protein 1, MRP1)5 K 2 E & 11 i 25 P
AHOGE L, H A AIF 50 3 B A 5 MR g v XX PR A i 15T
[F)2¢1% 5 DDP IEUSME TGO, X S84 1 AR
T ABC #12E AKEK.  HumA A 5 s 2% 1)
FIEI ABC #2128 (47 10 Fhea, Shak— D&t
X4 ABC #5125 115 DDP IHZ5 K &R, RATRHX
PRk 2541 i 10 A ABC #%12 8 4 /) mRNA ik
AKVFREAT 9t 7 PCR KGN, &5 ORI A Ab 21
ff) CNE2 #HLEL, 7EPIAki 24548 i h 245 ABCC2 1)
Pkt Fifl. ABCC2 ) mRNA #is7E CNE2/DDP
4l B T 2.50 £i%, £ CNE2/DDP+5FU H I iff
T 4.08 fi5. 455G 24 45 £ (CNE2/DDP 4 2.63,
CNE2/DDP+5Fu 4 5.35), #ATAKIM, ABCC2 ik
R I 20 6 DDP R I 24 P A v, X B R
ABCC2 4 ] GELE &1 DDP i 25 (1)l B b & 355
HEEMEH.

HE— 20 L A Mo Sk ek, AT R,
ABCC2 75 P BN 245 40 Mk 1) 2 128 5 B 34 i 1
J&¥) CNE2, [F]IN P64 752 i 25 1¥) CNE2/DDP+5Fu
A Ao %R IE. BIFRE M, ABCC2 [
k5 ORI 25 VAR OC,  JF H ABCC2 AME R 7R
YO A R AT a1 8 73 e S S AN RN 7
DDP 1] 5 553 41} ft) ABCC2 #E41T RNA T-#L)5
RO G 40 A% ABCC2 (1) 3% ik 5 3% PR A 02,
DDP == AE FH 150 2 1 2 40 U A% N 1F) DNA, 54
AT A AT S 4N CNE2 7, i F ABCC2 £
IR0 R, AR ON G R P R S 4l A% P 1) DDP
B HEH Al a5k, AT B4 e A% A ) DDP iA AN F|
REfZ 401407 DNA U RE, AT S 40 e s 24 1k
XA fEnh /& CNE2/DDP+5Fu . CNE2/DDP 5 i 24
MR, 2T 4 ABCC2 27 CNE2/DDP+5Fu
ARz h RIS, BARPURRE A Rk — B8R0

TATIE KB, 7 CNE2/DDP+5Fu [ 41 it
ABCC5 K ABCG2 [MRIE WA —E RN Fif.
Susan %5 %3d i %) HEK 40 ffd /1 347 ABCCS ¥ %%
P, ROUVEE 0 BT 5-Fu (Wi 25038 m 7 9
f5. X$E7R ABCCS R HES S-Fu k. A
KX MMARE MAZ, ETFHFE—DIR. Hil
ABCG2 JEPEAE A 4 B 1 As 2 P 1 i 2 31 56
A, FRAT A RO, RS T T 1A
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Expression of Ten ABC Transporters in Cisplatin-resistant
Nasopharyngeal Carcinoma Cell Lines”

XIE Si-Ming™, DU Sha-Sha, FANG Wei-Yi, YAO Kai-Tai™
(Cancer Research Institute, Southern Medical University, Guangzhou 510515, China)

Abstract
anticancer drugs. To investigate the relationship between these ten ABC transporters and the nasopharyngeal

Ten ATP binding cassette (ABC) transporters are confirmed to be associated with resistance against

carcinoma cell line CNE2 resistant to cisplatin, cisplatin and cisplatin with 5-fluorouracil were used to induce the
CNE2 cell to acquire the drug-resistance for 1 year. After these cells were cultured without drugs for 2 months, the
MTT assay method was used to determine the dose-effect relationship of cisplatin and resistant index. Quantitative
real time polymerase chain reaction was used to detect the mRNA expression of ten ABC transporters in CNE2
and the drug-resistant CNE2 cells, and the result was confirmed by immunocytochemical method. The results of
MTT method showed that two cell lines resistant to cisplatin (named as CNE2/DDP) and cisplatin with
S-fluorouracil (named as CNE2/DDP +5Fu) were established, with resistant index 2.58 and 5.31, respectively. Of
ten ABC transporters, only ABCC2 was found to be up-regulated both in CNE2/DDP and CNE2/DDP+5Fu cells,
for increasing about 2.50 and 4.08 folds, respectively. The results of immunocytochemical method also confirmed
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that the expression of ABCC2 in CNE2/DDP and CNE2/DDP +5Fu cells were stronger that that in CNE2 cell.
Furthermore, ABCC2 protein was found to be located at nuclear membrane of CNE2/DDP +5Fu cell but not at
nuclear membrane of CNE2 cell. The results suggest that ABCC2 may play an important role in cisplatin-
resistance of nasopharyngeal carcinoma cell line CNE2.

Key words nasopharyngeal carcinoma, cisplatin, multidrug resistant, ABC transporters
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