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524 4L SW1990.SW1990/GZ 4 it T ABCB1 261k 7K , I MSP-PCR i K6 il [ )i e 2H 2UR1 SW1990 . SW1990/GZ 4l ffi * ABCB1
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e T IR TR I 4 2R (P<0.05 B P<0.01) , H v SW1990/GZ 4 il ABCB1 £ 1k /K T 1 T SW1990 4t i (P<0.05) . SW1990 il
SW1990/GZ 4t il B 14 R MR 20 2R b (1) ABCB JE 3 T35 A HH B ARRAS o B i R I 5 J i 4 b R A 2R 23 30K 6.7 % (1/15)
J%0.00%(0/3) , 2 R LT 5 LB P>0.05) . 46 ¥« IR 4L SUR A0 ABCB1 54 M 5 SR 26 M 5%, (H LB N FRIA MK
T 3 BT R R
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Relationship between drug resistance and ABCBI1 gene in pancreatic cancer

CHEN Minyong, ZHANG Hui, ZHANG Mingji, CHEN Zhaoshuo, ZHANG Fan, XU Shaohua, ZHOU Dong (Department of Hepatobi-
liary and Pancreatic Surgery, Fujian Cancer Hospital & Cancer Hospital Affiliated to Fujian Medical University, Fuzhou 350014, Fuji-
an, China)

[Abstract] Objective: To investigate the relationship between drug resistance and expression of ABC-binding cassette subfamily B
member 1 (ABCB1) as well as its promoter methylation in pancreatic cancer. Methods: Fifteen pairs of pancreatic cancerous tissues
and corresponding para-cancerous tissues, which were pathologically verified in Fujian Cancer Hospital from August 2015 to August
2018, were collected for this study; in addition, 3 cases of normal pancreatic tissues and pancreatic cancer cell line SW1990 were also
collected. Gemcitabine (GEM)-resistant human pancreatic cancer cell line SW1990/GZ was induced by intermittent concentration gradi-
ent multiplication method. The expression level of ABCB1 in SW1990 cells, SW1990/GZ cells, pancreatic cancer tissues and apara-can-
cerous tissues was detected by qPCR. Methylation of ABCB1 promoter region in SW1990 cells, SW1990/GZ cells and pancreatic can-
cerous tissues was determined by MSP-PCR. Results: Compared with SW1990 cells, the morphology of SW1990/GZ cells showed
more vacuoles, more mitotic images, clumpy growth and increased drug resistance (P<0.05). ABCBI1 expression in pancreatic cancer
tissues was significantly higher than that in para-cancerous tissues (P<0.01). The expression of ABCB1 in SW1990 and SW1990/GZ
cells was significantly higher than that in normal pancreatic tissues (P<0.05 or P<0.01), and the expression of ABCB1 in SW1990/GZ
cells was higher than that in SW1990 cells (P<0.05). ABCB1 promoters in SW1990, SW1990/GZ cells and normal pancreatic tissues
were hypomethylated. Rate of methylation in pancreatic cancerous tissues and normal pancreatic tissues was 6.7% (1/15) and 0.00% (0/3)
respectively, and the difference was statistically insignificant (all 7>0.05). Conclusion: Increased ABCB1 expression in pancreatic can-
cer tissues and cells is associated with drug resistance, but its gene expression does not depend on promoter methylation regulation.
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ylation; drug resistance
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I AT W 9 gk e ) AR TR T 2%, LA DB b V5% ( gisitabi-
ne, GEMD Jy £ il IR K & A I (Ul GEM+ 1 8 1 45 &
RIS IE) 2 H Al S A R 77355 {8 R g o AL
JT AU, B AL OS5 ~ 6 A4 P, A itk 3] B fi Ji e
A7 1 245 0 F AL AR O BB iR () i 245 AL ) AR
%, o = W B It 1 45 & & (ATP binding cassette,
ABO) iz i I8 1 A A N 2% 24540 S AR )
T 5 B R i 24 2 B AT 9T B 2 L BUE AL 2
—, W1 P-#% £ 11 (P-glycoprotein, P-gp)®. P-gp 4 i
ABC #4128 5 H #£ [K] 1 (ATP-binding cassette subfamily
B member 1, ABCB 1) % fith FAH XS 3 15 &9 170 000
(T FR AR B 1, EH 2 S ATP 45 & S 2 A4 27 i X 4 21
B, 55 IR AT 25 AH 5C17 . DNA IR AL e f 5
BRI AL AL 2 — O, NFREEHR A CpG =%
HIRAEBENL A, 72 57 3 7 31 1 [X CpG Az ki v 2R
£5, WK CpG &, it 40% B 4mhs & 2 K E 31 X
HA CpG Y. CpG Hy H Ak 2 10 ] ik P 1 % s /K
S, 5 MR R AR R R AR T BB A OGN AT
FUN FH qPCR ¥ A0 F JE 40 4 7 % PCR (MSP-PCR) £
AT R e L ZURN A4 i Hh ABCB ik S LR 2 1 IX
FRJEAGARAS HEAT A FE , 9 A FL AT BE 0T 25 HL A

1 ANSHE

1.1 A8 AR @R R E X5

WC4E 2015 4E 8 H 25 2018 4 8 H 48 & 44 i e 5 ¢
Joi BRAF S 1R 15 491 Ff e B8 e 2L 213 % P 9 e 4H 2100
2 3~5 om W S5 H 213 ) IE W IR 2. Fr A br A
SREUHT 38 5 AR R B S R R, 4 W EH
1~ —80 °CUKFH 1 IRATF -

N T J 8 4 PR ik SW 1990 K I T r [ ) 2 g it
RUEL TR IR ZS 51 2 4 M

10% iy 2 IfiL 35 /) DMEM i H 5% [ Invitrogen A
], Qiagen RNeasy Mini Kit i 77| £ . EpiTect Bisufite
Kit 12 771 & W H ¥ Qiagen /A 7] , PrimeScript RT re-
agent Kit i& 7 & W K 3% TaKaRa A 7] , pEASY-T1
simple vector i 71| & % H 1t 5¢ TransGen Biotech 2 7]
4, PCR 5|41 L Invitrogen 23 & & i 44k
1.2 3% = GEM &t 24 49 AR AR % 3 it Ak SW1990/GZ

SW1990 4H ff1 7£ 3 umol/L ] GEM ] DMEM 5 7
WG 7 48 h, W22 B 3G 3R W, EH A & GEM (1
DMEM K5 753, R4 i 2 06 B0 f5 A2 2 I R AE
3 umol/L GEM [ DMEM K5 7# i 55 7% , R RE7E &
ZF S GEM HIES IR R Aase A K Ja , B i GEM
a6 pmol/L) o HE B AT IR SEI P IR, AR R 12k
925 M) BE (& 768 pmol/L) , 3L 85 5% 24 JH , 2 Ak
SW1990/GZ 41 o #k .

1.3 MTT &40 SW1990 4= SW1990/GZ #4 ¥ 74

W Rk H AR K SW1990 K SW1990/GZ 4 i 73
A E B, FidE T 96 FLAR, B LA 1x10* 4, B 5%
24 h JG NN FE IR FE 1) GEML, SW 1990 ZH 3% B 456 75 N
(1.5.10.50.100 umol/L) , SW1990/GZ 4L FE 6 /& v
(50.100.250.500.1 000 pmol/L) , TN FE AL & 5
ANEAL, BRI CRINZ)) . 41 fds 75 56 H 85 5%
72 h g, LI 20 ul (5 g/LOMTT R, 4k 8255 % 4
h, & L0 150 pl DMSO, & Y6 72 %% 10 min, /£ 4= H 3))
Fif bR ASC 30 5 U K AE 490 nm ()06 38 FE (D) . 40
T 5 A ] = O IRZH D - S50 20 D D /X IZH D
E > 100%.. 248 40 B AE 25 /N3 B0 52 11 440 e 184 4
2, i) 27 - h R dh 48, 155 ICs. i
2538 % (resistance index , R1) =ICs, (it 24 48 Ji £k )/1Cso
CGEREnA) .
1.4 qPCR 4] Bk A% J% 48 42 % 4m it F ABCBI1 A B 49
k ik

1 F Qiagen RNeasy Mini Kit 1877 & $i& B e
HLUA SW1990.SW1990/GZ 41 i &t RNA . HXZ) 500
ng M & RNA, PrimeScript RT reagent Kit i 71 & {#
RNA ¥ %% 3¢ & Bl cDNA , & B %k 14 : 42 °C 15 min,
85 °C 5 s. PL_EIR ) cDNA M54R3t 47 %6 O ' &
PCR, ¥ L GAPDH AW Z i ATH 1. qPCR 5|4 :
ABCBI F y 5"-CGAAGCAGTGGTTCAGGTG-3",R
N 5-TGTGATCCACGGACACTCC-3"; GAPDH F Ay
5" - GAAGAGTGGCTTTCTACCTT-3", R A 5" -GTC
CCAGGATGGCGTTGA-3". [ N2k A : FiiAZ 14 95 °C
305,95 °C 55,60 °C 20 s, £ 40 M , £ J5 72 °CHE
{8 5 min.
1.5 MSP-PCR #& M i B 7% 28 22 = SW 1990, SW1990/
GZ 8 DNA ¥ A4k 5

PRI s 2H 23 K SW1990.SW 1990/GZ 41l fid
DNA , DNA (1) EfR PR SR e A, F MSP L EATH 1 .
2 WA R A Eh AL F 1 ABCB1 B2 75514 : F
N 5 - GTAGTGGTATTGGATTATGTTG-3", R Jy 5 -
TTAATACCCCAACTACTCTAAC-3". & M % 1 -
94 °C 5 min. 94 °C 30 s.60 °C 30 s.72 °C 30 s, 3£ 30
PG, 72 °C 10 mino  1.5% B IEHH A A FEL VKA D6 B 188
SEIR MR B o] DS M E 2R R kT, Al Ak B AL
HIHERE . T-AwlE 4 H 35 pEASY-T1 5l
BARTE DNAEFLREAEH T &8z, R B2 : 25 °C 30
min. ¥4 T-A wlE H 1) B S 2 5 40 i (LB 48
FEDIR A, kUK 30 min, 42 °C/KIB4% 90 s, VK3 2
min, 1A 800 pl A 142 2 11 LB 41 1 55 75, 1K
BT 37°C.200xg FIFEIR L0 F 60 min. IR : B
IR LB 40 B B IR, B0 3 000xg B0 5 min 5 2%
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Wik, . WU SRR TH 25 55 ABC 32 8 (12EB 1 199 5 . 795 -

FiE.ENAE 150 W, e TIES L, HE R
WK LB W R R SR T 5 HER
(1) LB 40 B 55 77 F AR« N 37 °CRE #2467 12~16 ho
PR B I TR TAEG R Bhik e — 252
B BV ION &6 | ml LB 40 55 97 A EP 4%
BT 37 °CH1200xg 38 IR F 4~6 h, TR BRI N
1E o WRER 1 pl (B WEEAT PCR ™18, Bk i v vk, W 58
e TS AT B RS R H R B B TR ) R
PUR I B 0% i Invitrogen 2 &) U7
1.6 %itsibs

1.3~1.5 P SEI8 ¥ F A 37k, F SPSS 13.0 #1F
HEATHE A3, v A DA ats RoR , WA ] LR

FH R 56 s THECRORLER H A8 . B P<0.05 B P<0.01
FRERFGFE L.

2 & R

2.1 SWI1990/GZ tmpt ey 7 %

BT W, SEAR N SW1990 41l B AT £ 4 TR AIA
HU I (B 1A) . GEM i 2517 S #5 o, 4 i
BITE A B TR, R R 22, 20 it H I 296, 4 i e
WL, 10 G (1B« A2 E 1 SW1990/GZ 4]
ML TEAS 223 00R, 40 B HE S R %, BRI K
SHEZHEEI1C),

A': Parental SW1990 cells; B: GEM-induced SW1990 cells; C: GEM-resistant SW1990/GZ cells
1 FRARFEE SW1990 F1 SW1990/GZ BN LS ZE 4k (x40)
Fig.1 The morphological changes of pancreatic cancer SW1990 and SW1990/GZ cells (x40)

2.2 SWI1990/GZ tmfit bt SW1990 #m i3t GEM A % 3%
RS P2YE

MTT A 45 5 (% D BIR, £ GEM FI{ER R,
SW1990/GZ 4H A ¥y 384 58 & 77 2 35 558 T SW 1990 41
(=3.02,P<0.05). GEM X} SW1990/GZ 4}l ) ICs0 1y
235 umol/L, X} SW1990 4l Jfid [ ICs A 4.8 pmol/L,
SW1990/GZ 41 i) if 25 $5 4 (RD 9 48.9.
2.3 SW1990.SW1990/GZ % fit, % M I 5% 40 42 AB-
CBl & & ik

qPCR 6 il 45 B (& 2) &7, (1) SW1990 #
SW1990/GZ i s ABCB1 ik /K& 3% m T 1E %
i B 24 21 (=3.5. 8.8, P<0.05 B P<0.01; & 2A) ; (2)
SW1990/GZ 4 s 1 ABCB1 ik &% & T SW1990 4l
i (¢=3.3, P<0.05; K& 2A) ; (3) i it i 41 £ 1 ABCB1
Fak B TS HH (=4.87,P<0.01; K 2B) . 4
SULEH , ABCBI 1A 5 Ji i (1 5 A2 I i 245 % )
IR R
24 ABCBI1 AR g 3§ ZIKTF AL

MSP-PCR il 25 5 (3, F 4) Bon , & Wi IR
S LA F K SW1990 F1 SW1990/GZ Z Jfd J 1E % Jif it
2R, ABCBI JE 3l F X 35 48 2K AR A . 78
Jit Fi B A IE % R AR 4L 21 ABCBI J8 3l [X 38 PR 3
FIPHIN6.7%(1/15) 2 0.00%(0/3) , B4 2 7 L4t it

25 X (=0.84,P>0.05) . 45HK 0], EiRJE ABCBI
Tt R IE S HIER B Bl R AR 2 T B B A DG 1

1 GEM X SW1990 51 SW1990/GZ £H P& 5E Y 520 (Das)
Tab.1 Effects of GEM on the proliferation of SW1990
and SW1990/GZ cells (D)

SW1990 cells SW1990/GZ cells
GEM Inhibition GEM Inhibition
[es/(umol - L] rate” [cs/(umol - L] rate”
1 0.321+0.008 50 0.334+0.010
5 0.552+0.006 100 0.420+0.007
10 0.660+0.012 250 0.560+0.007
50 0.801+0.004 500 0.674+0.004
100 0.910+0.012 1 000 0.859+0.003

“Cell prolifeeration inhibition rate

3 i

AT A SR AE iR 2 8 B A B R, R i 112
BACEES I 320  (HI2 IR DR AN SR, 1R KA
FE b2 BN E AT w251 . ABCB1 5 480 i 1)
A5 RO 25 2 VA ST, R, 78 AW 78 R e T
g 41 20 ABCBI [RaE S L mT RE T ML ASHE
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FOR I, 75 R 20 2 ABCBI [ 3R A /K -F B &2 &
ToE a4, FFE, ABCBI1 7E SW1990 41 g Hh 35 ik
KT IEH R 2. 45 24275, ABCBI 7EJi#

Expression of ABCB1

SW1990/GZ SW1990 Normal bp
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Cancer Para-cancer

"P<0.01 vs or NP tissues or Para-cancer tissues;“P<0.05 vs SW1990 cells

NP: Normal pancreatic tissues
2 SW1990.SW1990/GZ #AAfE(A) B BRBRFE£E 4R (B) # ABCB1 5 5KkiA
Fig.2 ABCBI1 was highly expressed in SW1990, SW1990/GZ cells (A) and pancreatic cancer tissues (B)

260

SR Y SW1990/GZ SW1990 ZH BN IE

wiERRLA 40 th ABCB1 B3 Fi 14

Fig.3 Products of ABCB1 promoter amplification in the
genome of SW1990/GZ, SW1990 cells and normal

pancreatic tissues treated with bisulfite

SLE GO WP @ Q@ O
ASREED GR GERQOWI G 9 G &
O EREED G QRO B QO O
\Q’QQ SREPCEEEY QLK) CRIDQ XD ) O @ O
= QRONO G0 CIDOOD D O M @
Q R Q QG G © O
,\o,q RO G QIQ O @ © O O
AQ RGREIY QLX) IO O @ O € O
S OGRSy G QO @ © B O
ke X IR O QP D
S LY GG GRDO O G QG D
& ROCEEEY LX) IR O © © @ O
2° RGLEY LX) RO O @ O O O
PR L RO OWM O O € O

—:Gene promoter region; O : Unmethylated CpG island;
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E4 SW1990.SW1990/GZ 4t K IE EFRARLA LN
ABCB1 B&)FHREMNS
Fig.4 Methylation of ABCB1 promoter in SW1990,
SW1990/GZ cells and normal pancreatic tissues

Z WU 7R W, ik ABCBI (1) Ji i g 12
241 H (side population cell, SP) 5 #& T4l fu 45k , f5
BRI A KRR VR i 2 T R E
BLAVER . ABCBI 5322 1 Ji Ji e 40 A A Jiev g -4
Jitl (Oct4".CD24".CD133") EL 538 jin , I tH BLEMT &
SO TFERMEREA LR, ERSEEA T
% BN 245 LG B BE 0I5 B 6 A e 40
Pk PANC-1 1 (1] SP 41 Jfil =142 1A ABCB1, 3 H A s
RE 1 K it 24514  ABCBI 75 ik Jit g 1 i A2 I 1t 24 75 T
ECE VR, b2 SR 5 AT 98 1) 45 R — 2.

AT R, A SW1990 5 SW1990/GZ 4 v
ABCBI 13 2 X 35k B 344038 TG 0 &6 22 31, 1t W 4L
J7 459 (GEMD AN fig i 5 ABCB1 Ja 8 7 1 FH 35 4L,
I H., 7€ SW1990.SW 1990/ GZ 41 F i s 4143 % 1
R 2R, ABCB1 JA 31 X BE K135 2 I FH 544E
DRIEHEN, R T ABCBI @ R IE A 2B H g 3
T B R PR 47, T 2 e AL R SR R . d
Ik 5] STRR B A S0 4 S, HE I B B ABCBI 1=
Fik AT feim i 241 2 A B M2 miRNA A SRR

HE AR —AN\EM, HH2AH2B H3.H4 %52
AN TR, 37 B DNA 25560 it /M . 418 Y
BUEHE: LWL S 2 AL B ER b 5 R IR AL |
HEASEFREAL 2RSS X2 20%E. Hh, 2
Wefb e i R B E m iy AR A oA
BT R gy ekt a7l R B R B LA AT
AT DA ) 356 ] 1) FE 24k, R B 5 DNA H S AL A LH 7R
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SEN R E A R R EAE R . BT, 7R R AR
H ABCBI = Rk [ R AL, F 5 37 36 R 4 2
OB AT RE LG R 8 7 2R R FE R S B R .

miRNA & — K & 4 20~24 MZ R /N T
JEGRED RNA, B 53 R mRNA K7 5 M AH 45 &
T FIOHE R SRR U ER, 5 TR i 24 %85 D) AE DTS, R
i o v 0k miR-21 . anti-miR-21 7] DA i g i g
X GEM A ST FIBBURPERY 18 [ e, miR-218-5p
Al ABCB1 [ 2325 AT $2 i Ji 983 48 B X GEM )
BURMES . [, miRNA 7515 s - ABCB1 &
FIKTTRE R L N EBEIEH .

g% b R 1 A P 2 PR S ABCBI 3R 08 %
VIO, ABCBI [y 15 $2 7 Jik i g B TS A R
RNA T4 41 8 BT REAE 1A T ABCB1 &
R R E B RER XA T — PR A
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