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G B i P E S SR AN ABCG2 Rk K5 HAL P i 25 i X & o
Foik: T U A IE S [ M RE | AN [ S ) VR FH B R S SW 1990 41, JT1 CCK-8 3646 00 290 it (1t 184 58 410 o] %%
FH T P At 5 A () 1 I ) A BRI B (1Csy) 5 ARE 10, (B Ve R A0l W 1Y 35 P Al i, VR
SW1990 4l 24, 48, 72 h J5, FH U= 4 M ASCKS I 40 B 4 7%, JF FH Western blot 1 RT-PCR £
I ABCG2 #1115 mRNA 13Kk,
SR HIUMEMENS, SW1990 40 MsE A I AN, JF Sk B 5 A ROBIME , H 1C, H 5 A TR] AR
PR (¥ P<0.05) 5 3.9 mg/mL 5 PHMLESE ] 24, 48, 72 hJ5, SW1990 4 il il 7 TR 12 ¥ 4 in
EHGE DI TR S R 3, ABCG2 S mRNA FREW BT E, I ReRR#ETE (35 P<0.05) .
S50 T VAl T RE I B AR A0 SW 1990 MY BE T, [HAE L RR B, X T RE S HiE S
ABCG2 L iHFREH K, [REEEMRIZE, 2014, 23(3):324-328]
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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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Jig J g e — bR PR R R L IR T ROR KT
J5 R 22 B9 MR, AETE 7 B K B IAR AR AF RN
i 59", HFEARDERHRMA 10%-~15%", RJGA
AR IR R RS . AR P R, AT UIBR
F18 R J 988 1140 A IR T L% R T RN R S 2R 8 1
Bitbyr. FH P ( gemcitabine, GEM ) J&45 —
A BB AT 2% 22 figk IR U 98 E IR RN B U, B IR IR
PR TR 25 1 R 4 5 I R 24
BHE LR (FDA ) HEWEM BRI 25 B A
VO b IS B 25 3597 1 o AR AE Ay 5.4~5.6 ),
10 AFAEAE AN 16%~19% , RORPAFM, X5
e B e AR R AN (B0 AR A A0 T 24 B DDA G .
L WR 9 Wt 25 & 1 ABCG2 ( ATP-binding cassette
subfamily G member 2) 2 —FP iS5 BEWEHE 11, H
ABC B R WM A 2 —, C A K& 3wk " A
ABCG2 Z 5 Z Rl i 4 2 25 25 L, EL 2= 4%
PR e TR i g ke Ak, R Ui 2 i T 2m i . 3
[ X T ABCG2 5 BRI 1 25 05 i i il e >, A
SCER BRI P 35 S B IR R 40 R ABCG2
ik S LS RSP 25 0 G &

1 RS

1.1 R #RF1 £ ZE i

B B 98 20 B Bk SW 1990 i g 5t E Bl K 2F A —
B e = e B At v O B R R A . S P A (UL
BERG M ARAR ) , EAHmilng.
BCAEHERRNE (BaREWHEARAF) ,
RTIAF & (b RABAEMBHARAA) , &
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it N ABCG2 £ 3¢ [ $it /K ( Epitomics-an Abcam
Company ) , BRI E AW EEAR 1009 1L EPT 5 Sl
FHR IgG Pidk . BPLA B -actin Hiik (dtirhiz
EYHEARARAF ) , ABCG2 & B -actin 51 ¥ H
A TR TR A A R R A .

1.2 KWHE

1.21 @i is5 £ K H0.25% 8 H &
0.02%EDTA 9 1k ¥ 34 1t SW1990 41 g, JH &
10% JIf 25 1L 75 B9 DMEM 75 B8 55 98 5L, 78 37 C,
5%C0,, HMFREMIEFRAE DR, A 2~3 d
e 13 540 1K

1.2.2 CCK-8 &M & SW1990 48 i3t & & #1269
FRA R E (1C,,) W T70%~80% Fill & If 4b
FRPBCE R I AN, T AN R S x 10% fL
FEFR T 100 pL FAREEFRIN 96 fLARH, 7E 37 C,
CO, KRBT ECH 5%, HHANRIE R FR4 P 5 5% 24 he
AL RE 5, R A B A AN RV SR P Al P B SR
100 pL, ¥REEA514 10, 5. 2.5, 1.25, 0.5 mg/mL,
BEAUREBE 6 ANEFL, LIS IIZG W 5 40 I A7 6 R
R 100% 1 FLFN AT 322 ol 240 1 1) 65 33 9L 43 A
BH P X R 2 A2 B 4 A0 A e R R R 25 )
YEFF 2 K5 9% 24, 48, 72 h, HfLINA 10 uL
CCK-8 3|, #ksLhss% 1.25 h )5, 7EEBE s /e
WAL 450 nm PRI A FLWOGE (OD) (B, =1t
B 630 nmo ZHAEIEFEINEIR (%) = (1- K5 L
OD {f / X} BE L OD i ) x 100%, ¥ 1Cs, 115 4K
P4 IA5 s 24 . 48, 72 h ZHHAHEIF 2501 1C,0
1.2.3 F H4LIE X SW1990 AL JE 40 i W ABCG2
#MiE S BUA RN 70%~80% Ab T X Ktk K i)
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SW1990 40 Ml FE A7 I AL AR = 5 T, I 9 5% 4 i
WPEH 1 x 10% 3, 7637 C, CO, R E N 5%,
TR BE 0 35 SR AR R B R 24 ho TR A0 NG BE S
2% 24 h 1 1C5, WHHET A 3.9 mg/mL 75 75 1l
R IR 4.5 mL, 4kZEH53% 24, 48, 72 h J51E
S A, DA I PG 0 40 M AR D S xR
4, Kl ABCG2 mRNA K ABCG2 HHMFEIXL,
1.2.4 AX@mp o amieds HAES EDTA /)
JI Tt 3 A 25 2H 200 L 2 BP0 PR EOBCIR S, 1200 r/min
B0 S min & EIEWUG PBSEVERE L, HE 3K,
WCEE AN | x 10% 45, Fed Tk R & 20 g A ik A7
Yt J5, 18 FACS Vantage SE Vi 2040 MY b 47
e
1.2.5 Western blot # M| ABCG2 & & #) % ik
PMSF 24 i i 42 B4 i S 85 F1, JF 1] BCA 25 1 i
WA &, BFEARE N 20 pg BAEIEAT 10% BA
IR BE R Uk, VAL FL UK FEL R 80 V #E4T 30 min, 4
FEAHE AT B REIE, 9457 R HE e 7 120 vV, 4
1 he JHEAEEHFN 50 mA (HH mA= KK x
P x2.5) , ¥ 78 min ( B [H] = 43 F & +6 min)
% PVDF B b, F& 5% BLAR Wk A9 TBST 2% vh il
HHH 2 ho A5IMA RPN ABCG2 Pk K Ryt A
B -actin PLIK T 4 CiE &, MA 1:5 000 BRAR i A
A6 Bt s 12 1 Ll SE T AR Ml SE BT R TG Bk dF
PR B8, HRH Image J 8C0F I G 4545 K B
IJEHATHARALFE, LU B -actin HAME NN S Bk T
H 8 HE 50T o
1.2.6 RT-PCR #% ABCG2 mRNA # &k FH
Trizol LAEHCLIRAH . X ARZLAYE RNA, B 10 pg i
BESEA L cDNA, ABCG2 LS4 5'-AAT ACA
TCA GCG GAT ACT ACA GAG-3', FiE5I#. 5'-
AGC CAC CAT CAT AAG GGT AAA CAT-3', ¥ 1
£ 179 bp; WZ M B -actin LHESI#: 5'-CGG
GAA ATC GTG CGT GAC-3', T iF5l#¥. 5-TGG
AAG GTG GAC AGC GAG G-3', ¥HKEF 434 bp,
PCR W 41F: 95 °C 3 min, 95 °C 30s, 57 C 30 s,
72 °C 1 min (35 PMEFR ) , 72 C 5 min, 85 L
PCR S =W & 10 /L S5 b e f ok, 3 5
Smart View #8502,
1.3 Git=FaE

K SPSS 13.0 Stk F kAT geit 27 b3, ™
FEARBIEC LR H t K B, 2R AR B %5 m) LR
B R T E00, K KAE « =0.05, P<0.05 NA

Gt E .
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2.1 HHEMEEREMEBEK SW1990 HIEE

A

CCK-8 Z5 R by, 78 [a] — ik B i, Bl 5 B[]
P REA , 5 PG AUl S T 200 AR ) 00 ) A e AT, A )
[P ILAS, ZRA G L (1 P<0.05)
TE R — B[] G B, B Vi BE A 1S m L 5 7 il 952 % 4
IR AR F8 00 T 2050 0L 28 T A i, A VAR BE TR PR LL B, 2
FAGIFE L (¥ P<0.05) o FHPGMLEER 24,
48 .72 h X} SW1990 4 e 1) 1C, 4351 >4( 3.90 + 0.05 ).
(5.14+0.12) . (6.13+0.18) mg/mL, B % i A
FEK, 1Cs, BN (P<0.05) (F£1) .

®1 AERESTEER B 89 =3 SW1990 4H
RESEERIMEI R (%)
Table 1 Inhibitory ratio of different concentrations and
different treatment times of gemcitabine on
proliferation of SW1990 cells (%)

W (mg/ml) 24 h 48 h 72 h
0.5 20.04+3.73  1403£270  9.14%3.59
1.25 3267327  2648+498  20.19+529
2.5 4758372  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

WA AL HT B, 3.9 me/mL 7 PG A IR AE
FH IR 988 SW 1990 4 flAR A [ B Rl f5, 5ok I 25 iy
XA, BT RER B, H24h
548 hif[H] i b, 2 R g2 X (P=0.586),
HARMESHMHILE, 25658132 (8
P<0.05) ; Z0ME I T o, 5 L
WESAHG X (5 P<0.05) 5 18T
7 N A, HO N A 22 B A G R X
(¥ P<0.05) (£2) .

®2 HHEMESEIEREEN SW1990 4HRFTR (%)
Table 2 Apoptosis rates of SW1990 cells after gemcitabine

treatment for different time (%)

M (h) TR TR TR
0 9.03+0.35 8.10+0.44 17.13 £ 0.61
24 1677+0.85  2043+147  37.20+2.17
48 2233129  1450+0.98  36.67+134
72 3891072 640126  4533+2.24
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2.3 ABCG2 EERIFRIEER

Ll B -actin B K E NN S B B -actin
H5HMEM ABCG2 £ KEWAE. SR 0
2 EX AR, HPMIEIEI 24, 48, 72 h
1 ABCG2 H AR X &4l BT (2.25+£0.15)
(3.57+0.13) . (5.02+0.09) f%, H £ 41 0] 1§
PR 22 S R A ST L (¥ P<0.05) (E 1),

A B C D

3 -actin

B 1 Western blot #ifll SW1990 81 ABCG2 & H ik
A FHX AL B EHPHIE 24 h 4l C:

ViflLE 48 h 415 D: FPUAILEE 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 Hi#: FiER

Ll B -actin B K JE NN S B B -actin
S5 HMENK ABCG2 &4 KEE WE., SRz H
ZEXN AR, HPIMEEM 24, 48, 72 h 41
ABCG2 mRNA 3R ik & 40l B+ (2.18+0.08) |
(3.26+0.12) . (4.69+0.05) %, H % 46 W
WA 2= R A G2 L (¥ P<0.05) (K2) .

3 -actin

ABCG2

Bl 2 RT-PCR #: ill SW1990 4 iz ABCG2 mRNA fj 3% i%
M: FibnifE; A ZSEAXTIRAL; B: H VI
24h#l; C: PR 48 h 415 D: FHPGAIE 72 h 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 — o 4 M 0 A e B AR 2 2
Y, FEAEM T DNA A B A g 4e i, BP S 11
Mo, EEEERT, ol LB IE G, W S ke,
o 9 MAT= 0 T Go/Gy M), JF L35 74 Al U 7 40 i N 5%
b 75 PG M i @R £k (dFACDP) fff DNA £ &
[ 2 T TSN N 17 2 ) U W N 0 =
Y 25 SR LR, B I ] A SE Y PR AL e A
B SRR A R PR T, (H 48 h 415 72 h AH
g it2: 7 X (P=0.586) , FKHBENEE SW1990
2 0T PG L R AR 2 AP, X BT E A Y
48 h A4 R K, H CCK-8 454, 24, 48,
72 h T PH A IE X SW 1990 40 M) 1C, 43 51 A ( 3.90 +
0.05) . (5.14+0.12) . (6.13+0.18) mg/mL,
X R B Bl A B DA AE G, T P AR 5 S SW 1990
200 AR R0 T R A ) G B 4 R D B WAL, X Ik
W1 T SW1990 4 fd A% XT 75 V4 A i< i Ak 7 Bt i
WA, TE A R AT 2 it 2 0 A

TR, ABCG2 Y 3R 38 W AE M A R
UG 565 U, Benderra 25 " JF 5% 45 SR 9
TE 2P e 41 T ABCG2 3 XAy BH 1 55 58 &k
37.6%; ABCG2 mRNA BF¥: A1 BH 1 8 & AL)7 5 1Y
IR GE R0 R 79.3% 1 31.6%; &5 4H
1 ABCG2 mRNA W/K-FUI G & TR W, miE
TE B A PR A A7 06 09 11 s f8 5 T, ABCG2 B
H ) 23k K FAEH K, ABCG2 mRNA Y@ £iAH
B S BUG RT 25 0 & A, X 2 I Y R A —
A RBBR . Zen 5 "V TEBE ST g AR A 5
T2 LI A B, ARAS A T A 0 A A
TP A A 240 JEL BB AT AN X R A AR B, HAT JC PR Y
AR RE T, I I R R 40 A EL A R Ak T 25 AR
ABCG2 IBE T, X 20 Jfd 34 7k 25 ) A AR 2 i SR 1
XALITF AU . A SEH RT-PCR & Western blot
GESR R, TR 3.9 mg/mL 7 P At 5 AR FH B R
SW1990 4 ffi #k 24, 48, 72 h J5, ABCG2 mRNA
5EAMRIRBE R4 Lz i BT, dlim g
P{EIH/NTF 0.05. VLA PEMLIEBE S S ABCG2 1
B, SR, W ABCG2 B3 N AT GE AR #E
5 B 98 SW 1990 4 A Bk X 75 74 fib V52 09 HIC B, 4
MLARAFALIT I 25, X5 Summer %5 " 76 5 53 7L R
Jegs Tt 24 11%) &5 SR AR B o

Hy OH HE DU, 3 U A BE U5 S B R R A0 ML
ABCG2 mRNA FIE 1R BT, i H Rk T
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