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Abstract

AIM: To investigate the mechanism of acquired
drug resistance in human gastric cancer cell line
SGC7901/OXA.

METHODS: SGC7901/OXA cell line was ob-
tained by exposure of SGC7901 cells to increas-
ing doses of oxaliplatin (OXA). The parental cell
line SGC7901 was used as a control. The reduced
rate of cell growth, half maximal inhibitory con-
centration (ICsy), and resistance index (RI) were
measured by MTT assay and compared between
the two groups of cells. The expression of multi-
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drug resistance 1 (Mdrl) mRNA and excision re-
pair cross-complementing group 1 (ERCC1) pro-
tein was detected by RT-PCR and Western blot,
respectively. The proportion of side population
(SP) cells was determined by flow cytometry.

RESULTS: The reduced rate of cell growth sig-
nificantly decreased and ICs, increased (38.23
pumol/L vs 7.12 ymol/L) in SGC7901/OXA cells
compared to parental SGC7901 cells. The RI was
5.37 in SGC7901/ OXA cells. There was no signif-
icant difference in the relative expression level
of Mdrl mRNA (0.468 *+ 0.147 vs 0.427 + 0.136, P
= 0.079) between the two groups. ERCC1 protein
level was significantly higher in SGC7901/ OXA
cells than in SGC7901 cells. The proportion of SP
cells was also significantly higher in SGC7901/
OXA cells than in SGC7901 cells (6.1% vs 1.8%, P
<0.05).

CONCLUSION: SGC7901/OXA cells were more
significantly resistant to OXA than SGC7901. The
mechanism of acquired resistance of SGC7901/
OXA cells may be associated with changes in
ERCC1 protein expression and proportion of SP
cells.

Key Words: Gastric tumor; Drug resistance; Side
population cells; Excision repair cross-complement-
ing group 1; Multidrug resistance 1
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BA XL EZAAFAI(ERCCHHE G K,
KR AR am A G ) 48 4m fie, P ) B (S P) 2
e el xe g

LR SGCT901/0X A 2 it & 3 B ¥ 4) 45
SGC79018 R Ak, M F1C0% %) #38.23
pumol/L#=7.12 umol/L, R1#5.37; Mdrl mRNA
5 B-actin mRNAGLE B LB £ M 289 5 %)
0.46840.147420.42740.136(n = 5), H# £ 5%
A B4 FE (P = 0.079); ERCC1%& & %k
JEAESGCT901/0XAZm 4 SGC7901 2 i
AR 238 Ay SGC7901 W SP4m ety Yo fs) 9 1.8%,
SGC7901/OXA ¥ SP4u it eg bt ik 3] 7 6.1%,
£SGC7901 %m feif A % (P<0.05).
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R PATF VLS 25 (LS ATPES &5 £ (ATP
binding cassette, ABC)¥ia & 1% K A R V)15
H (nucleotide excision repair, NER)#& £ T
R UE 4 2 B 1 o 2 23 A R A7 e A /D = A
O i i T B RS G B E B AT R S o
JIPRR TR R S AR G, BRI IS T I IR T4 i
B RS ) A i T s . B R
R6 9T T B RET KA T 3G A B B 220 i
JI e A, bR A0 M R AT AT AR [ 1
PUHT T2 sl 52 5605 i, ARG bR
A R Ak A K SR S (AR IR, )
#f(side population, SP)H =4 — 2 50 HA AR+
Hoechst333424F H A% HAR G4 A i FH 9 X4t i
A LAy B A4 A, DRk LA 4 sy
W)z F ORISR 4 e R R . AR SR

M\ B 25 40 Lk S GC7901/0X A SPAH il LL 451
AV AN 2 241 251 (multidrug resistance 1, Mdrl)
FIBRAE A8 CH AMER 41 (excision repair
cross-complementing group 1, ERCCI)3& X £k
J7 % T-HR1FSGCT901/OX AR 24 1) & A L.

1 RIASEA

1.1 A NBEEA I ARSGCT01 Ky A S % {7
1¢. DMEM i 41 Ju 5 7. i 4 S FBSIY
EH AU PU 2= /2 &), Hoechst33342. 4EH7MK
(verapamil). H[ % (oxaliplatin, OXA)I [ Sig-
ma’2 i, MTTA IR & TR Izo ik 1 X
BHREY), Mdrl M B-actini |4 iy b AE 4 TR
FARGBR A FE K. 41f17/E50 mL/L CO,, 37 C
FFRAAT P REFR, Hi 7R #7100 mL/L FBSIH
DMEM.

1.2 7%

1.2.1 B /&t 2h am e #kSGC7901/OX A Y 3 51
SR 1) B8 0 A7 4 5 1R 2 Uk OB E K
HIKISGCT01 A 4R A4 0.5 pmol/Li)
OXAREFEMREFR24 WG, PBSIEYE, Sk IE 4
WA WS ARG, EES T LiRE
OXARTFRR, F5 LT 52 5 2 14 INOX AWK E,
MU, HAE LA 210 pmol/LiK & [JOXA, Hif
Ji 36 mo, 5E44 HSGCT901/OX A4 Mukk, J-LA1
wmo /LR B (R8s IR R FE LI 25 1. SE RT3
dFE o AN OXA ) 77 5.

1.2.2 it 25 38 Fag e IMTTVRAS . e
HHISGCT901 41 fEfISGCT901/OX AL, 4k
A M BR BE, 7 T96FLIR, &:4L150 pL, 4 000
AL, BESPMOXAL (AL, KigidE. OXA).
B LA M 355 97 00) s R L 3R
I, FHBEESANESL. B37 C. 50 mL/L CO,
AR 724 AT 40 MBS, OXAZL I 7 255
Frdk, HrPOX ALK 75005, 1. 5. 10,
20, 50 pmol/L, 4%£: 455748 h. /Nl 2 Fif, 1%
MTTRFEAE, IS0 pL AVERJE37 CIE
4 h, FEIIAT00 pL TAEM LS 1 RN, Hl T i e
20 minfiF 58 ORI R )G, BEAR 1 1 EA580 nmik
KB EEAE(A). T SANEI R = 1-A /A 3y X
100%; 1CsoUHFA AT 50% 40 A= KA )
HI 25 FE (ICs,); T 2536 $ (resistance index, RI)
= ICSOSGC7901/OXA/ ICsosaemor-

1.2.3 RT-PCR#& M Mdrl mRNA: B4 K1
SGC7901 & SGC7901/0X A4l fitl, 4 TRIzolik#|
(A HAD) VL BRI S RNA, 73365
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WA #H 3 5
w5 m O A
. SGC7901/0XA,
SIWER 315l SI¥HKEbp) S5 AASP 2 L 1
Mdr1 P15~ AGCAGAGGATCGCCATTGGACG—3' EMdrl. ERCCI
P2 5'-TTGGGCTTGTGATCCACGGACAC-3' 428 AR A K F @k
Bactin P1 5'_GTTGCGTTACACCCTTTCTTG-3" *j?fj ;: B,

P2 5'_GACTGCTGTCACCTTCACCGT-3' 157 AR

=70 CHtif7 %, PRAIEA 60/A 25, [T LEAE 1.8-2.01E4T
RT-PCREEH:. Mdrl Je N2 B-actin’ | #)( L)
TREHARERATRDIILEL F &M A
94 °C, 5 min; 42194 °C, 50 s; Mdrl. P-actinif
KIEE S A57 'C. 54 °C, 90 s; FEAHT2 °C, L
3SAMIGIR. 38 = AE 2% B IR Bt e v L Ik, T
M PRV G o BT A L AT WO B 4, AT
Zi T, BLH BR4HE EiB-actinfIAI XA B R
gh.
1.2.4 Western blot#MERCC1%& & & ik : IEENT
B AKIISGCT7901 &2SGC7901/0X A4H i, 44 &
B AP SRR U R IR B, B
SR R, BRKIEIIAN40 ng&E A, 100 V
Hi R HVK 275 mAEEE, AR 9k 3 AT S N
ERCC1—¥i, 4 CIF A IR, PBSIEVEE A
J6 P, SRR A UG SGIEAT I LA
4 ] 22 5.
1.2.5 SPamAa g 43tk 43 UL IR ALk . 4
P, LAT X 10° (¥ % 1 TR 137 “C A 1)
%20 mL/L FBSIUDMEME; 2. 035 11.5
mLI¥Eppendorf ', #4441 mL. ALK
2.5 mg/LiJHoechst33342, SPJifd i RH Wi He
41 AE I AN Hoechst33342Fi I £33 & 24 100
pumol/Lifjverapamil, & 137 ‘C/K#H15 min)5
TN A\ Hoechst33342. ffiHoechst333427 41 &
WA AT, 4637 CoKHH 4490 min, (7]
K20 mind S T L0 S B 1R i TR, 90
min (45 W5 I I AES C B0 I i A
F400 pLUKE K420 mL/L FBSIHPBSH; ¥
TG AR DU, 7 40 B I N K FE A 2
mg/LIPILLRR 235040 M, b3 xC A Ao
g RFIL3IK.

Bt AR T B Y R HISPSS11.54: 1
B AT RIS W, L0645 R Lilmean+ SDF
7R, BAP<0.05 HATge it .

2 BR
2.1 SGC7901/OX A 25 tm itk it 25 M %52 A0 i
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B 1 Mdrl mRNAZESGC7901/0XARISGC79014AIRHIZRIL.
1: SGC7901/0XA; 2: SGC7901; M: Maker.

SGC7901/0OXA SGC7901 Maker Da
ERCC1 95 000

75 000

B 2 ERCCIZEBTESGC7901/0XARISGC79014AIRHIZRIL.

SGC7901/0X A4 I MISGCT7901 41 /148 h %Ik JiE
A2 SGCT901 M B AL, 2R Fil 2 F
M(P<0.05), B 1Csy 0 51°038.23 pmol/LF17.12
umol/L, RIA5.37(32).

2.2 Mdrl mRNAZSGC7901/0X At it f=
SGC79014m i, ¥ # & 1% Mdrl 5 B-actin mRNA A
EEAE 43990 40.468 +0.147F10.427 £0.136(n = 5),
W 2= R BB X P = 0.079, E1).

2.3 ERCC1/£SGC7901/0X A% i A=SGC7901 48
e 89 £35 ERCCLE FIKEAESGCT901/0X A
A M SGC7901 41 A BH i 14 I (1#12).

2.4 SGC7901/0XAZSGC7901%a i, ¥ SP4m fitL#y
setsl SGC7901H SPAH iy () LAl ik 3] 1 1.8%, i
Averapamil )Gk /D> 40.1%, 156018 40 A HE
Hoechst33342 11 H fig # verapamil W] &l 416, ik
SZHEAN RN A SPAH Y 1TSGC7901/OXAHSP
AL LA 2] T 6.1%, BSGCT7901 40 g 1 .
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A Bpecimen_001-Tube_001 B Bpecimen_001-Tube_002
5250 = 5250 T o TN
8 8
X 200- X200
<
X150+ X 150-
o o
<C <
a a
100 1007
1.8%
50 50
T T T T T T | T T T
50 100 150 200 250 50 100 150 200 250
Alexa 430-A  (x1 000) Alexa 430-A  (x1 000)
C Bpecimen_001-Tube_002 D Bpecimen_001-Tube_003 _
S 250 1 : S 250 1 : %
o o
o o
X 200 X 200
< <
T 150 = 150
S S
100 - 100
50 50
. T T T T T T T T T T
50 100 150 200 250 50 100 150 200 250
Alexa 430-A (x1 000) Alexa 430-A (x1 000)
Experiment Name: SP 090806 Experiment Name: SP 090806
Tube Name: Tube_002 Tube Name: Tube_003
Record Date: Aug 6, 2009 4:09 Record Date: Aug 6, 2009 4:12
Population &Events %Parent Population &Events %Parent
P2 4 506 72.5 P2 6331 28.3
X P3 276 6.1 X P3 100 1.6

3 SGC7901K%SGC7901/0XADISPARRRBTLERN. A: SGC7901 verapamil(—); B: SGC7901 verapamil(+); C: SGC7901/OXA
verapamil(—); D: SGC7901/OXA verapamil(+).

£ 2 SGC7901/OXAMIRFISGC701/MIRHNEIZR ., IC, MR

0.5 pmol/L 1 umol/L 5 umol/L 10 umol/L 25 pmol/L 50 umol/L  ICs,  RI
SGC7901/OXA 0.093+0.018 0.113+0.068 0.275+0.107 0.328+0.143 0.437+0.162 0.531 +0.262 38.23 5.37

SGC7901 0.125+0.076 0.2565+0.097 0.464+0.129 0.557+0.152 0.681+0.189 0.796+0.246 7.12
THm(E13). 5.37. HETELA 18I 25 IR AR ST I A, DNA
Pa0i 16 52k B 10 528 S A0 28 25 Ak 97 25 W i 24
3 e

1 B RS W R IS, S I B e R
Y R 2R I, Ay A S v e e
TR B, T2 R, SR AT
SERAR, BRI FL 25 (0 R R, AW <3 45 10 i
LI 2% H R R

BV R B T T AR 2 N, oL
T OX A B 98 41 M o T 50 B s i 24 WL i) 2 AT =
PR, AR @7 SGCT7901/0X AN i &
SRR A1 M 7 2 W HL X OX AW I 24, JL1C,
439 438.23 pmol/LA17.12 umol/L, RUAH] T

(1 Z AT L™, A7 25438 IFDN A B 45
FEEINERE LK. ERCC1Z 5 iR 51 M1
PIEIDNABESR I, RERCCHK KM S HEEEN,
JENERZAR IS N 2 —", ERCC14ih5% =
W5 ¥ R B A A, S8 P RS SR
P2 P11 A 2 7 A 1 8 K A, iff DR 56 DR 201 1 o 2
PEM ERCC i 35 {45 i 72 G2/ MM (K1 2 4
DNAMREE S, HEERCCIREMHIZE T
DN A& Wi B, S8 241, 76 B,
ERCC1 &K IE B E ST R, A7t
BATTF I 45 R EK HSGCT7901/0X Affis 24 41 il
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