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PEREIN (35 P<0.05) 5 3.9 mg/mL 5 PUALEEAMEA] 24, 48, 72 h &, SW1990 4il g i i T 5 i3 i,

(ELHE 0 7 R AR 3, ABCG2 15 mRNA 1950 8 T+, aﬁczﬁq‘ltﬂﬁ%ﬂ?ﬁﬁ (¥ P<0.05) .
S50 : T VU il I AE B0 B AR A0 SW 1990 YR Al , L AE T S I R AROBE R 5, X n] BE S KA

ABCG2 L iHFREH K, [FEEEMRIZE, 2014, 23(3):324-328]
KA JHRHR AR s P, 2T A OCHEE P B 2E s b, oE

FESZES: R735.9

Relationship between ABCG2 expression induction and
chemoresistance of gemcitabine in pancreatic cancer cells

WANG Feitong', ZHOU Bing’, LIU Xiaoyun®’, WANG Zhengwei’, NIU Jian', WEI Xin', LIU Bin'

(1. Department of General Surgery, Affiliated Hospital, Xuzhou Medical College, Xuzhou, Jiangsu 221002, China; 2. Graduate School, Xuzhou
Medical College, Xuzhou, Jiangsu 221000, China; 3. Central Laboratory, Affiliated Hospital, Xuzhou Medical College, Xuzhou, Jiangsu 221002,
China)

Corresponding author: LIU Bin, Email: liubin.xy@163.com

ABSTRACT Objective: To investigate the relationship between ABCG2 expression induction and chemoresistance of
gemcitabine in pancreatic cancer cells.
Methods: The inhibition ratio of the pancreatic cancer SW1990 cells was measured by CCK-8 assay after
exposure to different concentrations of gemcitabine for different time periods, and the half maximal inhibitory
concentrations (ICy,) of gemcitabine for SW1990 cells at different incubation times were determined. SW1990

cells were exposed to a proper concentration of gemcitabine chosen according to the IC,, values for 24, 48 and
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72 h respectively, and then, the apoptosis rates of the cells were examined by flow cytometry, and the protein and
mRNA expressions of ABCG2 were detected by Western blot and RT-PCR, respectively.

Results: The proliferation of SW1990 cells was significantly inhibited by gemcitabine treatment, in a
concentration- and time-dependent manner, but the IC,, value of gemcitabine showed a time-dependent increase
(all P<0.05S ). After exposure to 3.9 mg/mL gemcitabine for 24, 48 and 72 h, the total apoptosis rate of SW1990
cells was gradually increased but their late apoptosis rate showed a decreasing trend; both protein and mRNA
expressions of ABCG2 in SW1990 cells were significantly elevated in a time-dependent manner (all P<0.05).
Conclusion: Gemcitabine can inhibit the growth of pancreatic cancer SW1990 cells, but its effect weakens with time,
which may probably be associated with the up-regulation of ABCG2 expression induced by gemcitabine.
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i R 9o e — b R R L AT RO K T
Joi A 25 1 IR, AR T O R R OB A AR AR AR RN
i1 5%", HFRUBERMNA 10%~15%", KGR
Ak ME B MR . Aot DR, Tk
F14 19 R 96 10 A E 3R 97 I 12 T R IR S &R g vl
Bitbyr. H M ( gemcitabine, GEM ) J&45 —
AR AT R i R 9 RE IR R B WS, LA I IR
SRR R R 2 Y, R L e A S 2
BERR (FDA) HLER IR 259 B R
VG i 75 B0 25 36 97 A P B AR AN 5.4~5.6 A,
10 AR LEAERAU N 16%~19% , FURPIARAE, X5
i % A PN TE I A B8) BRAT I i i 2 % U0 A OG
FL I 98 i 25 % 1 ABCG2 ( ATP-binding cassette
subfamily G member 2) 2 —FP 5 BEWEH 11, H
ABCHEEM R Z —. B A K& k""" 4 iE
ABCG2 25 ZFh iy 4l s £ 25 it 25 HL I, 3 2 9k
(Dl w1 N S A £ B v i w1 R
N X T ABCG2 55 [ B9 ot 24 J T iR i 4 b, AR
S B AE BT VG U 175 5 IR 40 i P ABCG2
221k 57 25 K &

1 RS

1.1 R #RFI £ EiX

B iR 98 40 B Bk SW 1990 i g 5t E R K 2F o —
B Je = B B A O B R AR A . S P A (VL
BERG M ARAF ) , EAmmilng.
BCAEHERRNE (BaREVHEARAF) ,
RTIAF & (b RABAEMBHARAA) , &
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. AN ABCG2 £ & % Pr ik (Epitomics-an Abcam
Company ) , BRI S AP EEAR 009 1L EPT 5 Sl
FHUR 1gG Pidk . BAPTA B -actin 4k (dLmhAz
EYHEARARAF) , ABCG2 & B -actin 51 ¥ H
A T A TR R A R A R R

1.2 XWHE

1.21 @i i5 K H0.25% 8 K K&
0.02%EDTA 9 £k ¥ 34 1t SW1990 40 g, JH &
10% Jifi 2F 1fL ¥ /9 DMEM /&5 B8 55 98 56, 7 37 C,
5%C0,, MAREMIEFRAE DR, @ 2~3 d
e 13 4540 1K

1.2.2 CCK-8 &M & SW1990 28 i3t & & 4 % 69
F A AR E (IC,,) B 70%~80% filt & IF Ab
FRPBCAE R AN i, T A0 R S x 10° fL
FEF T 100 pL FAREEFRUN 96 fLARHY, 7E 37 C,
CO, KRB ECH 5%, HRANRIE R FR4 h 4537 24 he
AL RE 5, R B A AN RV SR P Al 1 B SR
100 pL, ¥RPEES514 10, 5. 2.5, 1.25, 0.5 mg/mL,
BEAUREBE 6 ANE L, LI ZG W) 5 A0 I A7 6 R
R 100% 1 FL AN B AT 322 Ff 240 1 A1) 55 35 L 43 5 A
BH P X R 2 A 2SR 4 A0 A e R R R 25 )
YEFI B 43 9 15 9% 24, 48, 72 h, & fLINA 10 pL
CCK-8 3, #kZLhss% 1.25 h)m, 7EMEBE e /s
AL 450 nm P AL A FLWOGE (OD) (B, =1t
P 630 nmo JHAEIEFEINEIR (%) = (1- K5 L
OD {f / X} BE L OD i ) x 100%, ¥ 1Cs, 315 4K
P4 IA5 s 24 48 72 h AHHAHEIF 25019 1C,0
1.2.3 T HMET SW1990 Mk A JE 20 L A ABCG2
#HiEF  BURELE TN 70%~80% 4b T XA Ky
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SW1990 40 Ml FEAT I AL A = 5 0, I 9 5% 4 i
WPE N 1 x 10% 0, 7837 °C, CO, KRB N 5%,
TR BE 0 35 SR A P B SR 24 ho TR0 NG BE S
%% 24 h Y 1Cs,, FEHE A 3.9 mg/mL 7 P4 il
R B IR 4.5 mL, 4k2E85:3% 24 48, 72 h J5fE
S A, A I PGV 00 40 M AR D S xR
20, il ABCG2 mRNA M ABCG2 HEAMIFEIL,
1.2.4 AX@mi s mieAs HAES EDTA /)
JIR it T T 45 20 200 MO 3 B A AR OIR A, 1200 r/min
B0 S min & BIEWUE PBSEVERE L, EE 3K,
WCEE AN 1| x 10% 4, Fe g Tk R & 20 B A ik A7
Y J5, 16 FACS Vantage SE Wi 2040 MY b 47
6
1.2.5 Western blot # M ABCG2 & & #) % ik
PMSF 24 i i 42 A i S 8 F1, JF 1] BCA 25 1 i
WA &, BFEARE N 20 pg BAEIEAT 10% BA
IR BE R Uk, VAL FL YK L 80 V #E4T 30 min, 4
FEAHE AT BRI, 94757 R HE 2 7 120 vV, 4
Fi 1 he JHEEE RN 50 mA (R mA= K x
P x2.5) , ¥ 78 min ( B [8] = 4> F & +6 min)
% PVDF B b, F& 5% BLAR W kY A TBST 2% vh il
2 ho A5IMA BRI ABCG2 FLik K Ryt A
B -actin FLIK T 4 CiE &, MA 1:5 000 BRAR i A
A6 Bt B 12 1 Ll SE T AR Ml SE TR TG Bk dF
PR 85, HRH Image J 800G 4545 K B
IJFHATHARALFE, LA B -actin HAME NN S Bk T
H 8 HE 51T .
1.2.6 RT-PCR % ABCG2 mRNA # &ik FJ]
Trizol AEHCLIR A . X HRZHAYE RNA. B 10 pg i
BESE4 L cDNA, ABCG2 LS4 5'-AAT ACA
TCA GCG GAT ACT ACA GAG-3', FiiEgI#. 5'-
AGC CAC CAT CAT AAG GGT AAA CAT-3', ¥ 1
K JE 179 bp; N B M B -actin F 5 #): 5'-CGG
GAA ATC GTG CGT GAC-3', FiF5l%: 5-TGG
AAG GTG GAC AGC GAG G-3', P"HIK i 434 bp,
PCR R 44: 95 °C 3 min, 95 °C 30s, 57 C 30 s,
72 °C 1 min (35 PMEFH) , 72 C 5 min, 85 L
PCR N P9I A 10 /L B8 Wi SE i i 3k, i 1
Smart View & BUAGFH OM %2
1.3 Git=aE

K SPSS 13.0 S itk h ik geit 28, ™
FEARBIEC LR A t K 3, 2R AR B %k m) LR H
B R T E00r, KB KAE «=0.05, P<0.05 NA

Gt E .
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2.1 HHEMEIEREMEBEK SW1990 HIEE

A

CCK-8 &5 W/, 7 [/ — Wk B w), Bl 45 B (1)
P REA , 5 G At S T 20 A g 00 ) A e AT, A
[P AL, ZRAgI R (1 P<0.05) ;
TE R — B[] G BT, B Vi BE A 1S, 5 7 il 955 % 4
LA (8 400 o A5 0L 28 T A i, A VR BE TR PR LL B, 2
G FE L (Y P<0.05) o FHPEMBEME 24,
48 .72 h X SW1990 4 ffd A% 1C5, 7351 °4( 3.90 + 0.05 ).
(5.14+0.12) . (6.13+0.18) mg/mL, B % i [a)
HER, 1Cs, BWIHGIN (P<0.05) (£ 1) .

®1 ARKESTEERRENSEMGR SW1990 4
REETERIMHI R (%)
Table 1 Inhibitory ratio of different concentrations and different

treatment times of gemcitabine on proliferation of

SW1990 cells (%)
#eE (mg/ml) 24 h 48 h 72 h
0.5 20.04+3.73  14.03£270  9.14+3.59
1.25 3267327 2648+498  20.19+529
2.5 4758+3.72  38.85+3.66 31.75+4.45
5 6233+£3.58 5441+541 47.93x4.17
10 7888211 7480+255 70.21%3.17

2.2 AT S

T A AL M B R, 3.9 mg/mL 7 VAt i AE
FH IR I88 SW 1990 4 fl AR A [ B Rl f=, 5ok 25 iy
XA, BT RER B, H24h
548 hif ] i e, 2 R LRIt X (P=0.586),
HARBH AWM ILE, ZRA0%IT¥EX (1
P<0.05) ; Z0M I TS e, H R L
WESAG I X (4 P<0.05) 5 18T
7 N WAL, H N A 22 A ST R X
(¥ P<0.05) (£2) .

®2 HAMEARFRIERRER SW1990 HABTE (%)
Table 2 Apoptosis rates of SW1990 cells after gemcitabine

treatment for different time (%)

Ml (h) TR BT BTR
0 9.03 +0.35 8.10+0.44 17.13 £ 0.61
24 16.77+0.85  2043+147  37.20+2.17
48 2233129 1450098  36.67+1.34
72 3891072 640+126  4533+2.24
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2.3 ABCG2 EEHRIFRIXEMR

PL B -actin B9 JK B b N2 B, HL#E B -actin
H5HMEM ABCG2 W KEWAE. SRmMZH
2 EX A R, HPMIEE 24, 48, 72 h
4 ABCG2 KL & 4 EFA (2.25£0.15)
(3.57+0.13) . (5.02+0.09) 1%, H % 4 & W
PR 22 S R A Gt L (¥ P<0.05) (1) .

A B C D

3 -actin

Bl 1 Western blot #:ifll SW1990 4Hffl ABCG2 & B KKk
A ZBEINTEA; B HPIMEE 24 hdl; C: K

PUflE 48 h 415 D: PP 72 h 41
Figure 1 Western blot analysis for ABCG2 protein expression
in SW1990 cells
B: Gemcitabine 24-h treatment group; C: Gemcitabine 48-h

A: Blank control group;

treatment group; D: Gemcitabine 72-h treatment group

2.4 ABCG2 mRNA B RIER

PL B -actin B9 JK B b N2 B, HL#E B -actin
5 HMEK ABCG2 &4 KEE WE. SRz m
ZEN AR, HPMEEM 24, 48, 72 h 4l
ABCG2 mRNA ik & 70 5l A (2.18£0.08) |
(3.26+0.12) . (4.69+0.05) %, H % 46 M
WA 2= R A G2 L (¥ P<0.05) (K 2) .

3 -actin

ABCG2

B2 RT-PCR # il SW1990 £H it ABCG2 mRNA i) 3 ix
M: 3 FhbRiE; A: ZSEXIRYL; B: P l)E
24h#4l; C: FHPEMIE 48 h 45 D: FHP MK 72h 41

Figure 2 RT-PCR for detection of ABCG2 mRNA expression in
SW1990 cells M: Molecular weight marker; A: Blank
control group; B: Gemcitabine 24-h treatment group;
C: Gemcitabine 48-h treatment group; D: Gemcitabine

72-h treatment group
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3 3 #

T PG b Y5 S — ol 4 L 0 S B AR 2 2
Y, EEAE T DNA & U rY g 40 M, B S 1)
M, FEREROVERIR, ATRABHIE G, W11 S WIAY kR
fi 9 M AT T Go/Gy M), O EL 35 74 b U 7 40 i PN 5%
b0 5 P A E B R & (dFACDP) i DNA 8 &
o N T TSN N 17 2 ) U W N 0 e 2 =
o0 S5 A, Bl B R RE K ) T PR A B AR
B S AR G R A PR T, (H 48 h 415 72 h AR
gt X (P=0.586) , FKHBEIEE SW1990
20 if X PG Ml R A 2GR P, X BT TE 254
48 h A4 R K, H CCK-8 54, 24, 48,
72 h 7 PG ALIEXT SW 1990 41 AL i) 1C5, 5331k (3.90 +
0.05) . (5.14+0.12) . (6.13+0.18) mg/mL,
X R B B A B DA AE 4G, T P AR 5 5 SW 1990
200 00 A R T R ) R B % . S A, X
BT SW 1990 4 it ik X 7 V8 fth 352 1) £k 7 f50RR o i
WA, TE A R AT 2 it 24 0 7 A

TR, ABCG2 By 3R I8 W AE R I A B
5 38 kR 7. Benderra 28 " B g7 45 L FE 01 .
TE 2P 6 41 ABCG2 3 XAy BH 1 5% 58 & ik
37.6%; ABCG2 mRNA B A1 BH 1 8 #1075 B9
IR GE R0 R 79.3% F1 31.6%; 25 H
1 ABCG2 mRNA /KU & TR Wrdl, mie
TE B A PR A A7 36 09 11 I J8 5, ABCG2 %
R 22k K FAEH K, ABCG2 mRNA iy £ A H
B GBI R 25 00 %2 4, 6 20 F I Y 3 2 —
MARBIRE . Zen 5 "V EBE ST g A A iR
T AR R B, FRAS T o B T /a0 A 4
TP A A 240 JEL BB AT AN X R A B4R B, HAT JC PR Y
B IO RE Ty, T R A A i EL A R 2 TR T 2 AR
ABCG2 FIBE ST, X 20 it 35 7k 25 ) A AR 5 i IR 1
XALIT AN EUR . A ge H RT-PCR M Western blot
GESR R, TR 3.9 me/mL T 74 At 15 A FH B R g
SW1990 4 ffi #k 24, 48, 72 h J5, ABCG2 mRNA
5 AR R R 254U Feag i LT, 4l A b
P H¥I/NT 0.05. UL PHMIERES 5 ABCG2 1Y
Hahm, SAFRMREE, W ABCG2 Y3 N AT fE e #E
JE Bt 58 SW 1990 4 i bk %t 75 74 A v A HIG B, i 4
MLARAFALIF I 25, X5 Summer %5 " 76 5 53 7L R
JaE T 25 1) 235 SR A

Hy b HE DU, 9 U A AR U5 S B IR R A0 ML
ABCG2 mRNA Fl& (IR AF&, i FLF k8 hnar
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AE L2 Rt A 6 B AL T 25 W R D O PL R 2 —, X0
Ja Se RSl ABCG2 Ay 3Rk, 4 v 1B I i 40 g
XHEST 245 4 B BURE A 3 B L
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