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BE BRI S EHERET446% 8 3(IGFBP3) £ B AL 7 S BAL ST it 26 fa ffm 2 8 P 69 R AW 0L, F 4R L E B
FEACST it 2 P e VR R B FGE FHEALE] . ik RA KA LR EE PCR (qRT-PCR) A& G R LA PiE L (WB) #5 kibnl
IGFBP3 fE4L.55 25 4R b9 B J% 2m i AZ521 .SC-M1 , 53 5 I 44 7t 25 #m i, AZ521/cisplatin, SC-M1/cisplatin F= % 35 28 47 ¥ 44 ik K
I 5 2 Ak An 3 hm IGFBP3 £k 85, K A fa it 30X 7] & -8(CCK-8 )X, A i X 4w L K (FCM ) Al B 55 2 JeL 34 77 25 4 6 A
MG TAL; W EACAE 2 PCR(MSP )4 IGFBP3 A B 2 30 F R ¥ ALK T, 8558 . IGFBP3 AL /T it 64 B J& 4 fO R 4L 28 P ik
KT AT 5 R B B B AR (P<0.05); FEH B ¥ T3k IGFBP3 A ik 4Lk § /& an ML e w25 0, Mo fE 7t 25 dm Ao P e AL
IGFBP3 4 ik T 2 2 1% #5254 ; MSP 4 R 27, IGFBP3 #9 & i& % DNA WA Kif4x, &h2hanfeF IGFBP3 237 & PALFH
H KT B (P<0.05) ; B A 5545 Bl dp ) 1) 3o 09 4% (DAC ) 4L 22 ) 25 64 B & 2a e, 7T 4 . IGFBP3 ik | 5142 & JLaH AL 77 25 4 e 4
BE(P<0.05), #518:1GFBP3 23 F R X 4 DNA P A FH AR A TR FFNFEMFFERMBL LA TR TR,
RAFHF & mAL e F it 2h
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ABSTRACT Objective: To study the expression of insulin-like growth factor binding protein 3 (IGFBP3) in chemosensitivity and
chemosensitivity cells and tissues of gastric cancer, and to explore its function and mechanism of abnormal expression in the
chemoresistance of gastric cancer. Methods: The expression of IGFBP3 in chemotherapeutic drug-sensitive gastric cancer cells AZ521
and SC-M1, expressions of cisplatin-resistant cells AZ521/cisplatin, SC-M1/cisplatin and gastric cancer were detected by real-time
quantitative fluorescence polymerase chain reaction (qRT-PCR) and Western blot assay (WB). After decreasing and increasing the
expression of IGFBP3, the sensitivity of gastric cancer cells to chemotherapeutic drugs was detected by cell counting kit-8 (CCK-8)
reagent and flow cytometry (FCM). The promoter methylation level of IGFBP3 was determined by the methylation specific PCR (MSP)
assay. Results: The expression of IGFBP3 in chemo-tolerant gastric cancer cells and tissues was lower than that in chemo-sensitive
gastric cancer cells and tissues (P<0.05). Interference of IGFBP3 expression in sensitive cells can promote drug resistance of gastric
cancer cells. While recovery of IGFBP3 expression in drug-resistant cells can significantly reversed drug resistance. MSP results showed
that the expression of IGFBP3 was regulated by DNA methylation. Higher methylation of IGFBP3 promoter in drug-resistant cells
resulted in decreased expression of IGFBP3 (P<0.05). The drug-resistant gastric cancer cells were treatment with methyltransferase
inhibitor dicetabine (DAC), the expression of IGFBP3 was restored, its sensitivity to chemotherapeutic drugs were increased (P<0.05).
Conclusion: DNA hypermethylation in the promoter region of IGFBP3 leads to a decrease in its expression, which leads to a decrease in
the ability of chemotherapeutic drugs to induce apoptosis of gastric cancer cells, and ultimately leads to chemotherapeutic resistance of
gastric cancer cells.
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B T E R B 2 — , IR R R B AE LT
BRI AT BRRYT I EE TR — BT R
YRR XIS T2 A T 24, R BORYT AR IR 240 AR
JRIR 5 20, A5 28 £ 2 H i TS A AU A ik, BRI
TRAFRIT BT 25 AL, F- B AT ZETR YT 40 0, o ik
T RIS I B . RS R A KR 45 G 4 3(In-
sulin-like growth factor binding protein3,IGFBP3 )& fifi i3 Z AL A=
KA F R EZER T 57, S G5 MEE R RS
YIRS, W9y &, IGFBP3 5 g i) & A= B YTAE G FE 2
i g v BB ARG AL A DB, inZE I R, I
T EEE IR, B A BRI . HRTXT IGFBP3 f g & A i
YERIB g 2 AB AR 25 h I VR I — R RIE#E . PR T-hE
JI BRI A T RAEEZ —, i FREZHIT 2 &
IS R A R R T SR S A e A B, IR TR TR I AR
Rt 2 e At i X Ay T 25 P it 32 R BB R N, R 98 R B, IGF-
BP3 7R T8 i K155 BV PEVE M. 1 IGFBP3 [y & 3kikn]
PR AN & A T, 1 IGFBP3 78 'S e 41 it A 75 i
Z: 5L T RN, T 2 B RS T 24 7 A R R
o AW IGFBP3 7E B byt 2 A i A b iy
1 FH K IGFBP3 YETiT 25 1) 5 i 20 M v 323k S5 W BL, Ry i e
25 B R R TR TR S %

1 pR 5 07

1.1 ZHREEESR Rk 7

B b R A B AN A AR R 0 N U 4 ML AZ521
SC-M1 K % i Nt it 25 20 il AZ521/cisplatin, SC-M1/cisplatin
CHH PR R R 2 B SE 30 =5 RIS 0 RAE) T 37°C 5%
CO, MM h LW FR . BEFRBCN&A 10%04 i 1) RP
MI1640( 3 [H Invitrogen 2 &) ) 40 M 35 55 3 (7 200 U/mL &5
2,100 pg/mL HEFER ). AHMUEAURT T 0.25% /68 IR 1L -
1.2 BEARWE

BrEE B SR AR H A BT AR IR B, He bk B
20 5], 52 IR 20 ], T A bR A TR A PR AT
1.3 % SERTEE PCR(Real-time quantitative PCR, qRT-PCR )
JH Trizol i ( 35 [F Invitrogen 2\ & ) 12 BU4H Al 4 RNA . HX
1 wg RNA, FI##ES60G0 & (it Roche 3 R]) HEATHiHe 5%
IGFBP3 sE &5 (¥ (LA T AW TREBRGARAR) Faan
T :F:AGAGCACAGATACCCAGAACT;R: GGTGATTCAGT-
GTGTCTTCCATT, K £ 5| B-Actin JF 5] il F .F: TCAT-
GAAGTGTGACGTGGACAT;R:CTCAGGAGGAGCAATGAT
CTTG., HAYREE AN 2 @ s i, IR P
1, TESEIT 9 7€ 1 PCR {¥ (Light Cycler480 I , Fii-1: Roche 2%
") T, VAR R :95°C ,10 min;95°C ,30 5;60°C |, 1 min,
BRI PEA 40 IR, mRNA AEXIRIAEH 2° ¢ @ HIEFIR.
1.4 EAREEZEENESELE( Western blotting, WB )

WO B, VKV Y PBS BRI G, A B R4 AR T, K
24 20 min,4°C, 12000 rpm, 5.0 20 min, WHEE A FIER,
T -80 CLRAF, M 8 MK FE S5, I SDS - FEZE niifk , 100°C

# 5 min AFPEFE i, SDS-PAGE 5 [ HLTK , F7% J, i rky 3 141
1h, ¥ N\ IGFBP3 FATEREH{A (sc-135947 , 35 [F] Santa /3], 1:
1000 7588, 3t . GAPDH PA TSR (sc-293335, 35 [F Santa
3], 122000 FERE ), 4CHFE %, TBST % 3 3, 45 10 min,
HRP Fric AP R bt (i e 3t A YRk 4 A BR /A 7] L 1:10000
FiRE ) ZIRIFE 1h, TBST ¥ 3 3, &3 10 min, ¥ F 5 ECL &
J6 ¥k (36 E Millipore /2] ) B 52 , %I W12 1 (GelDoc-It, 3 [
UVP /A &)X R A 4w 3T W 4R, 3R IUEIE , ImageLab 24 %f
EURBEAT IR EE 53T, I SR IR BE AR

1.5 3 IGFBP3 RixHFHAE R FH R

PCR ¥4 IGFBP3 F£[H 4565 X (NM_000598.4) , BamH 1 Fil
EcoR 1 iff)J5 , 4fi A pcDNA3.0 FLE% IR, 2] \PCR FI
MFpEae, 7 pcDNA3.0-IGFBP3 Fik#ifk, EATHeFk
sh-IGFBP3, fH #IN fh3E 2 w6 o B F x5 KR
FRAAE 4% 1054, 535 24h 5, R FHBR AR5 5% pcDNA3.
0-IGFBP3 J% sh-IGFBP3 ;e = Afifurf, #AFE AL BS IILHIUL
#145, qRT-PCR J¢ WB SZEG M e iR .

1.6 FX AR A ( Flow Cytometry, FCM )46 28 A1 1=

5% FCM , Annexin V-FITC/PT 3% 6 1 45 2H 15 98 44 i
JHT B, e g 24h J5 A B m ANAE R A B S ARk
FENERR TC MG B 57, AkSLIE 5% 48h, PBS Yl 2 Ik, JIA
500 wL Binding Buffer F 24y .5 pL Annexin V-FITC & 5 pL
PLIEAT, % & 10min, Ji 25 40 i {% (FACSCanto 11, 35 & BD 2
A DA AT AR T H A
1.7 #hRaiE H 4 sE e

IEFRECER IR AN, R T 96 FLak b, fpFLEER
(0.8-1)x 10* A4, 24h J5 , 43 BN A A1V BE AR, 1% 1 3
AR AL, GRS 720, F 2 LWE I AT BRI & -8(cell
counting kit-8, CCK-8 )i , 4k £ 3% 37 4h, M 2 450nm J% K 11
WOGEE(E , SPSS #1143 1Cs -

1.8 BHELHSR M PCR (Methylmion specific PCR, MSP)

FH Axygen 2\ ] 1 3 Fl 241 DNA b 32 3050 & 42 IO R 21
DNA, I 1 g DNA #4ji Millipore 23 ] FE B R 4R 18 i i)
BRI AR, IS WA SR B 5 DNA
AR ST MSP § 4% IGFBP3 FIL(b51Y (L TAEY T
BIMABRAE)DFHIT . F: GTGGGTTTTTGGGGATATAA
ATAGT;R: AATCACTCCTAACCAACTCAACAC, % Actin
2| ¥ ¢ 51 .F: TGGTGATGGAGGAGGTTTAGTAAG ;R : AAC-
CAATAAAACCTACTCCTCCCTTAA, R 2+ O Jyih R
RN IR
1.9 SitEaHn

FH SPSS23.0 #ATGL 22537 o SR 3y it B, L
3 YRS SR (ks ), AR 22 5 FHOBUR t /56 R 3 K 7
0=0.05,

2 BR

2.1 MZHp B EAmFA LA+ IGFBP3 HyRiX

qRT-PCR &R 7R, SHUSANAEAT L, IGFBP3 iy, 587K
ST 25 240 i P AR (P<0.05) , WB 4521 {7, IGFBP3 (8
IKP-LE T 24 20 i b B AR (P<0.05) s 52 % B a1 41 IGFBP3
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FBMET IR BRALUPRB(P0.05), WK 1,
% 1 IGFBP3 7EM 24540 B R 4R AAN B L I RIE (xes )
Table 1 Expression of IGFBP3 in drug-resistant gastric cancer cells and tissues( xzs )
Project Groups n Relative level t P
AZ521 3 0.993% 0.040 9.353 0.001
AZ521/cisplatin 3 0.567% 0.068
IGFBP3 mRNA
SC-M1 3 1.003% 0.057 10.159 0.001
SC-Ml/cisplatin 3 0.427+ 0.080
AZ521 3 0.996% 0.062 12.086 0.000
AZ521/cisplatin 3 0.317% 0.075
IGFBP3 protein
SC-M1 3 1.014+ 0.07 12.112 0.000
SC-M1/cisplatin 3 0.287+ 0.08
Initial cases 20 1.433% 0.743 3.436 0.002
IGFBP3 mRNA
Relapsed cases 20 0.802+ 0.350

2.2 F#i IGFBP3 1Rt B B4 ap i 24

75 IGFBP3 [523A1 AZ521 . SC-M1 B4 i bk g T4k
Jiki sh-IGFBP3,qRT-PCR il T30 %, 45 R @7~ IGFBP3
WA 3 TP (P<0.05); CCK-8 45 3 @R, T3t IGFBP3 ik n]

T EIAAZS YA T B AN ATE R (P<0.05) ;FCM 45
7R, T4t IGFBP3 4l £ A2 W) AL B RT3 ABR T i
HRRE(P<0.05), W32,

3 2 F#t IGFBP3 {2t B AL Fr it 25 (vas )

Table 2 Interferes with IGFBP3 to promote chemotherapeutic resistance in gastric cancer cells( xzs )

Project Groups n Relative level t P

AZ521 3 0.998+ 0.038 20.704 0.000

The relative mRNA AZ521 sh-IGFBP3 3 0.353% 0.035
level of IGFBP3 SC-M1 3 1.012+ 0.047 14.585 0.000

SC-M1 sh-IGFBP3 3 0.400+ 0.044
AZ521 3 5243+ 0.438 9.364 0.001

AZ521 sh-IGFBP3 3 9.732% 0.612

The ICs, value (pg/mL)

SC-M1 3 7.327% 0.659 11.386 0.000

SC-M1 sh-IGFBP3 3 12.632+ 0.937
AZ521 3 58.400+ 5.231 12.288 0.000

The percentage of AZ521 sh-IGFBP3 3 20.033+ 1.484
apoptotic cells SC-M1 3 62.033 5.229 14.297 0.000

SC-M1 sh-IGFBP3 3 17.067+ 1.527

2.3 iRk IGFBP3 BE ¥4t S B 25 MR 251

St —A ik IGFBP3 1E B by r i 25 h Ve, AR5
1€ IGFBP3 ik 3% ik 9 B 9 I 401 i 25 40 S AZ521/cisplatin
SC-MlI/cisplatin 5 i3 45 4t IGFBP3 Fak #4452 H ik, W
SN MRTALTF 2 sk . CCK-8 45 b , 1 ik IGFBP3
oA TIN5 A 3R AZ521/cisplatin . SC-M1/cisplatin
Y IAETE 2K (P<0.05) ;FCM 25 i 75 | i3 3235 IGFBP3 4 ffi 1
IEAZYIAEEE T TR AR % UL IGFBP3 1 1 2 T i (P<0.05)
W3,
2.4 IGFBP3 Bsh FRERELSHHERIETEK

fii 245 40 Bl i IGFBP3 i3 o) - IX Y KL Ak nd 25 v - S 4 i
(P<0.05) ; b P4 {th ¥ (5-aza-2 deoxycytidine, DAC ) J& — it HT J&
5 AW R, AT BRI DNA 3L 4k K O DAC 4b 3
AZ521/cisplatin ,SC-Ml/cisplatin 41l il 72h J7 ,MSP %% 1R i /R
IGFBP3 J& g X 3440 i 3 T %, H qRT-PCR 25 g n Hk
FIKFEEIKE (P<0.05) . W3 4,

2.5 DAC T[i#%; 5 i 25 20 B i it 24 1%

AL DAC Fiib B AZ521/cisplatin ,SC-M1/cisplatin 4|
fitl 24h J5 , B4 TN TRIHR B A AR b B 48h, 25 5 i /R, DAC %
IR T T 25 A A TE 2R (P<0.05) . W3R 5.
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% 3 ¥ RiX IGFBP3 BE ¥ B EM 254 BT 251 (x5 )

Table 3 Overexpression of IGFBP3 significantly reversed the drug resistance of drug-resistant gastric cancer cells (xzs )

Project Groups n Relative level t P
AZ521/cisplatin 3 26.181+ 2.140
3.528 0.024
AZ521/cisplatin IGFBP3 3 20.462+ 1.818
The IC;, value (ug/mL)
SC-M1/cisplatin 3 27971+ 3.716
3.115 0.036
SC-M1/cisplatin IGFBP3 3 20.796+ 1.452
AZ521/cisplatin 3 15.133+ 1.935
8.792 0.001
The percentage of AZ521/cisplatin IGFBP3 3 26.837+ 1.253
apoptotic cells SC-M|/cisplatin 3 14.469+ 1.716
6.111 0.003
SC-Ml/cisplatin IGFBP3 3 33.503+ 5.116
% 4 1GFBP3 B2 FREPEN SHAFETR (=)
Table 4 Hypermethylation of IGFBP3 promoter region results in silencing of its expression( xs )
Project Groups n Relative level t P
AZ521 3 0.997+ 0.041 8.131 0.001
AZ521/cisplatin 3 1.440% 0.085
SC-M1 3 1.014+ 0.053 14.838 0.000
The methylation level SC-Ml/cisplatin 3 1.773% 0.071
of IGFBP3 promoter AZ521/cisplatin 3 0.987+ 0.052 10.194 0.000
AZ521/cisplatin DAC 3 0.550% 0.053
SC-Ml/cisplatin 3 1.012+ 0.046 20.671 0.000
SC-M1/cisplatin DAC 3 0.350+ 0.031
AZ521/cisplatin 3 0.997+ 0.047 12.892 0.000
The mRNA relative /6, | cisplatin DAC 3 2.167% 0.150
expression level of
- i i +
IGFBP3 SC-Ml/cisplatin 3 1.021+ 0.043 28.790 0.000
SC-M1/cisplatin DAC 3 2.907+ 0.105
3 5 DAC W%k B Mt 20 AR A M 25 1 (s )
Table 5 DAC reverses drug resistance of gastric cancer drug-resistant cells( xzs )
Groups n The IC50 value(jg/mL) t P
AZ521/cisplatin 3 26.181+ 2.140
3.955 0.017
AZ521/cisplatin DAC 3 19.953+ 1.691
SC-M1/cisplatin 3 27971+ 3.716
5.265 0.006
SC-Ml/cisplatin DAC 3 15.697+ 1.579
3 b TR T2 2 . MR T ZG L S 20 ke R Z IR

FRI7 2 H EIRY 7 G IR S A R B — AT R
H R A AR 2 1 B P A A A R BRI S, S H R PR
ETRYT I BT L IR T 25 ML 52 e 2 R0, T RE ) TR
Je g A0 XAk 7 25 Tt 52 (0 F LML 2 — 0, R IE
H IGFBP3 7 v 5 40 B A 7 52 b i 2 v & 5 o 2 R 45 1
FH U200 ARG A B0, 7E B A b T4 IGFBP3 Rl HEHLIE1IA
FHAMMLPR T, AR T 25 40 o Fak IGFBP3 U AT 44 58 4
VSRR T RO, ER] IGFBP3 T i 1k i 28 3 1 S 17 e i 2

IEFZ 5 R45 R bR TR T RS, A i 45 018 52 he
J1 RIS ZSYPGE A ISR A . SR Rk Y IGFBP3
e LIS HABH LA 5 BB A T2 A A A (A — T

IGFBP3 J2: /B A K K 7445 5 (IGFBPs ) 5 Y —
AL IRK G T 6 5 IGF A R MU E F  IGFBPs R
TAERATASY IGF AR TEE , ib BAT HABAE FH™=, H AT,
W% 1 IGFBP3 7E - A A TS Bd 0 , FEA ol 53 7 g vh
B HIE AR AE . ABTFE S5 SRAESE IGFBP3 W] i id 21 i
P TR AR S A B R 25 PP 9/ T, IGFBPs 5 H:Ab ol 57 2
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WUAT I A Fr it — 4R
iR e i s R v i W PEREE DNA Sy HUREAR P9 AR
WFFE i Jex) IGFBP3 J5 3 1 X P S BEAT 1 4347, K L HUE 3l
TIXAAE CpG &y, E— 2528k IR 25 41 v IGFBP3 )3 3 1
DX Y BEAL KB U A 5 , ELIM | IGFBP3 Ji3 81 X Ay
FEAL T T HARGK , BT 25 40 rh R % IGFBP3 J2 it DNA
o AL T ARk , OR B2 AOBIFSE A 3 DNA S HJEAL
Z: 5 7 M 2, DNA S AL —Fh R Mg L ek e, 2
AR, B3CA I R IR 25 iR R A TR AT RE, RIT K
THRAESE DNA AR/ TG, RENTSESE
ATy 258, Sl RIS 24 IR 36 7 R B2P7 . WS R,
FRE AN b 22 DR D RS 3l 7 1 5t v R A, EL MR 4 1
ST 2 SRR 14 o TP REAR 2 UTAR OGP AR i R 5
AR rh IGFBP3 Kk [ i ey FH AL B i A0 i 245 5 DA SG , ih
T DAC W] HF G AR L T DNA 53 i FF Ak i 2k 3 19 56
. PNRIASHFSE E— 4R 17 DAC b 3% B by i 24 3%
RIRSZIN , 45598 & B DAC 3] REAIRTH 24 8 e 4 i v IGFBP3
AR Bl 7 H R PG ek, G 25 AR A inf 25 2. AR
W ai Rien, i DAC Xf B4 st 25 B AR T A Bl
figp LR AT TS 245 BT SRR
2 b ik IGFBP3 TEMI 24 1) 15 e 40 i S HZUh RIK R R,
IGFBP3 [IRERIA it 22 WA B 9 A M X by 7 245 W g 0 T S 1oz
XF 25 A REURRE , TR R T AR S A T 2 A i R P i
HEFEH . A IGFBP3 TR 245 1) B R 40 v S IR fh 7
HIR SN 7 X RLE T i R, FRERE RS WG ) 700 Fr) 8 7T
WA FR SRR I S R K, 3 Ay o0 e i PR 7 A T 245 )
B R DR R BERT R YT SR IS A
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