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Abstract

BACKGROUND

Gastric cancer (GC) chemotherapy is prone to acquired
chemotherapy resistance. MiR-10b has been found to
be involved in regulating cisplatin (DDP) resistance of
esophageal and nasopharyngeal carcinoma cells, but its
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relationship with DDP chemotherapy sensitivity in GC is
unclear.

Alm

To investigate whether miR-10b is related to DDP
chemoresistance in GC cells and the underlying
molecular mechanism.

METHODS

SGC-7901/DDP and MGC-803/DDP cell lines were
established by repeated stimulation of SGC-7901 and
MGC-803 cells with increasing concentrations of DDP.
The expression levels of miR-10b and KLF4 in SGC-
7901/ DDP and MGC-803/DDP cells were detected.
After SGC-7901 and MGC-803 cells were infected
with a lentiviral vector overexpressing miR-10b, cell
proliferation was detected by MTT assay, apoptosis was
detected by Annexin V-FITC/PI staining, and KLF4
mRNA and protein expression was detected by RT-
qPCR and Western blot, respectively. In addition, these
cells were further used to construct a xenograft tumor
model, and after DDP chemotherapy, tumor morphology
was observed macroscopically and tumor weight was
measured. After co-transfection of SGC-7901 and MGC-
803 cells with miR-10b and KLF4, the sensitivity of cells
to DDP was detected by MTT assay.

RESULTS

Compared with SGC-7901 and MGC-803 cells, miR-
10b expression levels in SGC-7901/DDP and MGC-
803/DDP cells were significantly increased (P < 0.01),
and KLF4 mRNA and protein levels were significantly
decreased (P < 0.01). In vitro experiments showed that
overexpression of miR-10b promoted DDP resistance in
GC cells and inhibited KLF4 expression (P < 0.01). I vivo,
after DDP treatment, tumor weight in the miR-10b group
was significantly higher than that of the control group (P
< 0.01). Overexpression of KLF4 could partially reverse

2020-05-28 | Volume 28 | Issue 10 |
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DDP resistance of GC cells induced by overexpression of
miR-10b.

CONCLUSION

MiR-10b promotes DDP resistance in GC cells by
inhibiting the expression of KLF4, however, the DDP
resistance induced by miR-10b overexpression can be
reversed by up-regulation of KLF4.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: MiR-10b; KLF4; Cisplatin; Gastric cancer; Drug
resistance; Apoptosis; Cell viability
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% . miR-10bAE A5 i A & i Ao 5 o % 20 AR 48
(cisplatin, DDP)# 24, ¥ Z£GC ¥ 2 5 DDPAL YT AL R
#R R RFE.

79

AT miR-10b2 F A5 GCaa i sy DDPAT 25, vAB It &
895~ F L.

Tri%k

s ADDPE_E#]:8SGC-7901 FaMGC-803 2m it 3 ik .
i 38 M) 72 SGC-7901/DDPA"MGC-803/DDP s itL. #
MSGC-7901/DDPAMGC-803/DDP 4 i F miR-10bFw
KLF4#) &34, 3FSGC-7901#=MGC-803 2a itL 4 4212 %
45 3 #9miR-10bid &k H AR, MTTH4 R miR-10b
it & A S DDP# B 8 % 7%; Annexin V-FITC/PI#
&, M miR-10bit £ ik s3I DDP# 564 2w i 78 T 49
#7#; RT-qPCRA=Western blot#s- 1 miR-10bid & A 2
KLF4 mRNAA= % @ £ ik 69 %%, ot —F M2 F R4
MIBAEAR 4T DDPILST )G, B IG RIS 55
HREBARRZ. 3FSGC-790142MGC-803 m At 345 ¢
miR-10b#2KLF4)5, MTT:k# M 48 it 3 DD PAK &k PE
T AL,

=R

5SGC-7901F#=MGC-803 2m it tk.4%, SGC-7901/DDP
F2MGC-803/DDP %8 it F miR-10b % ik /K -F 2 53 e
(P<0.01), KLF4 mRNAF=% & /K- 2 E FAKP<0.01).
PRI 2B B 7, iF & E miR-10b48 3 GC 28 i3 DDPt
25, #pHIKLF4 £ 3£ (P<0.01); 4k 555 277, DDP74 77
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J& , miR-10b485% i & 2.3 & TNCLAL(P<0.01). T &
ik KLF44E 3R 51 443F & A miR-10bik-F-49 GCLm L
DDP1 25

2=

miR-10bif iF 4 KLF4 % A 42 # GC2a s DDPAL T it
%5, mmiR-10b% &k = A 49 DD Pt 25 P2 7T A4k LR
KLF4#% %,
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K LF4 %A kAR GCan i3 DDPA 25, i _EiAKLF4
AEER 51 #miR-10bid £ A F  GC 4 fLDDPY 25,
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Fe VRSN E IS AT 77 &6, (E2 25y I
7, SBURTT IR AER.

miRNAsAI 2 5 R E « IRRA . Fifg.

AT R 24 R A5 Ak 22 A A B R0, T, K2 %K
miRNAsIAP) - D RE AR 76 42, H. 2 ZmiRNAsTE
R ATT TiR 24 4 v A Y DA B G rsl B ) 43 1 LR R
WARIE. %A (cisplatin, DDP)& il PR 5 H 4T
294, R 22 R (s i e AR A ) R VR T K
T R DD P TEWI AR R YT HH R L H B AT
R, B TN 25 ) A, AN AT i G kb T BUR 4L
T RCRANERAR. R v IRDDP AR ST HtEAT 28 2 A i i
I f) BB AR. A WF RIS, miR-10bAE (23 & &
FENREIDDPIR 24, 7546, 2/ SCik " &R, miR-
10bAEIE L N fKrueppel#: K F4(Krueppel-like factor 4,
KLF4) 15 RAL 2 2 Fhies 40 i b j2 7] i e tb . 12 %%
52728, JEiE"™", miR-10b/EGCA L RIA, HH
IR 2 AN TUE AN R 2 IEAHSE; MEGCH L 5DDP
ST U IS¢ R IEANTE 4. DR AR B 7 38 I A D 4
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H GCH] HERIDDPI 2 7= A MLii; FR R FtmiR-10b5
KLF4MFAH HAF HAEGCH X DD P 24 1 [ 5200, il
PRIGTT SR A0 L.

1 #RRTSE

1.1 ## GCAfISGC-7901 MIMGC-803(_ L5 44
BHA R 7). DDPHIMTTIAA] £ (Sigma, SEH); 8
R-EEHRIRA A RPMI-1640%5 7555 (Thermo Fisher
Scientific, 35 [H); ECLiA7)(Millipore, & [F); BCAZE [l
E R E A Annexin V-FITC/PIX G2 H 8 T K 771
SRR REDRHARAF, FE)KLF4T4 A
1T $i(Abcam, £ [H); MiRNeasy miniifjfll&. miScript II
RTiAf & AmiScript SYBR Green PCRi 7 £ (Qiagen,
E[E). Bgbril(Bio-Rad, E[H); WAL (Bio-Rad, 3
[); ABI StepOne TMSEHRFPCR % 4t (Applied Biosystems,
EH).

12 7 ik

1.2.1 GC#9DDP 25 2m it % #y32: LASGC-7901 FIMGC-
803 NZEAZIM, 7 FDDPHZ540M. 5L AMTTIAN
SEDDPATGCoE AN ML 1) - AW R BE 7.5 pmol/LA!
8.4 umol/L. 1§ MZJREE A2 1 mol/L, &F48 hifuili—IX,
HRE N EFAREEDDP, fF4HMI7E & DDPIK FE 13 77
B A Kny, 2. 30 5. 8 121116 umol/L
DDPIKZ 34 775, EHI4HM0 AT 7£16 pmol/LIXIDDPK &
R A K, £ #E7SGC-7901/DDPHIMGC-803/DDP
Y. 7E 5 42526 T, SGC-7901/DDPAIMGC-803/DDP
4 /E TCDDP AT F 15772 wk.

1.2.2 mpaszdc: SGC-7901. MGC-803. SGC-7901/
DDPHAIMGC-803/DDP4H g #5 7% T RPMI-1640%5 773,
BF37 C. WANEE. 5% CO,MIEERM h 1%, £
FREEPUIN0% FBSAHHER-HHERBAHRR(EH
HHR. HEFHZE K100 U/mL). F57R 3665 1 #1231k, H
0.25% IR EE IR A ARAR, B L L4,

1.2.3 12 9% & & & miR-10bit %3k 18 55 4k
(lentivirus-miR-10b, miR-10b). [FI¥EX]Hlentivirus-miR-
NC(NC). lentivirus-KLF4(KLF4) UL % 1895 45 # i4
lentivirus-Vector(Vector) ) INEE MRS A 5 & ¥,
HANCHELRLF S, 5 A CEIFmiRNAsFF 3 JCRVEE,

I3 IS GC-7901 FIM G C-803 41 g A2 X 10*4H it/ 4L
FERIAE244 L0 L, ZR)510 MOI miR-10bEXNC/EYLSGC-
7901 FIMGC-803411 {148 h, 44 #miR-10bZH FINC4.

HlmiR-10bZH BN CAL 20 A, F73 /B4 10 MOI
Vectora{ KLF4 48 h, f4J##NC+VectorH. miR-10b+Vector
ZH FlmiR-10b+KLF44H.
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1.2.4 MTTixAm 40 i07& 71 05 SGC-7901. MGC-
803. SGC-7901/DDPHIMGC-803/DDPAH il Fl £ 22 2
JEYLI 2 LA X 10420 /LR E96FLAR L=, SR 5K
RO, 10, 20, 30+ 40 pmol/L)DDP4b#24 h.
W BB IR, ARG FE37 *C 5100 uL 5 mg/mL MTT
— i E3 h, LA LIEWR. BE)S, fE =R FIIA400 uL
DMSOH#E515 min. 18 FEFRCEELS90 nmib &L
JLRE.
1.2.5 m R = 447 I CR G4 i, L2 X 10
AN/ FLEEFPTE24F LA L, 85K H20 umol/L DDP4t
Hi24 h. SRJGUEESNHY, $% Annexin V-FITC/PIXUH4
JLYE T A IR A5 R IR, UL A BE (propidium
iodide, PT)AIEIEE A 4 V(annexin V)-FITCX 4 i JE e 4,
JE I gt A AN S ok TS T A .
1.2.6 RT-qPCR4#7: X TmiR-10b% #rk H £ H
MiRNeasy minii 7l &% B8 i B AT 241, % TKLF4
mRNAK, KA TRIzolR | EHEHUSRNA, I ERNA
WSS, B ug)MRNAKAL cDNA. KB
cDNASEH MBS MSYBR Greenjek} ffimiScript
SYBR Green PCR Kiti &, FEIIASHEHT514)TPCR
HRAFLH.

miR-10bf IE 7 5| #)°N5°-ACATCATACCCT-
GTAGAACCGAA-3’, RIA5|¥H5-GATTGGATG-
TTCTCCACAGTCTC-3"; KLF4/ IEH 5% N
5-CGAACCCACACAGGTGAGAA-3’, &I 51%1 R
5-TACGGTAGTGCCTGGTCAGTTC-3’; U6 IE [ 5]
Y N5-GCTTCGGCACATATACTAAAAT-3, [ [A1 5|4
A5’ -CGCTTCACGAATTTGCGTGTCAT-3’; GAPDHH
1EH 5 N5-CGACCACTTTGTCAAGCTCA-3, 2
1] 514195’ -AGGGGTCTACATGGCAACTG-3". H]ABI
StepOne TMSEIPCR £ 4t 11T RT-qPCRAG I, FHI7E 1)
Ct{#, miR-10bLAU6 N A 2, KLF4LLAGAPDH NN Z, X
FH2 2233 5 DR B R o 2R A
1.2.7 & & i S y5 o0 38 A A4 X 1074/ LIV %5 i 1 ol
FE6SLIGFRILA, ¥i7724 him, H1 mL PBS/HLBESE 4,
Hedid A RS AL IR AR, 7EUK b, KA ARTERIPA
ZURZIP T E 30 min, X5 1E4 CF1.2X10° gB5 0
30 minUEE SR AL i FIBC AR &I 2 B R
BEJE, BLS0 pg it A H I 8%-15% 1 ki HSDS-PAGE
B IR, FEEEFEBIPVDFME L. K5 25 %6 Jii g 0y
FITBSTH A2 h, JE0E 1 PuKLFATUA, 1:2000F %)
4 CHR. BEFRME3IR, H5 THi—RIEE, SiRE3IR)E
MECLIRA 5. HBEN AR eas o AT BRI H
Image JAFHAT V-8 B 7.
1.2.8 FA AN AR 68 ESPFHEMER R (18-21 g)
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2.1 GC¥DDP} 25 m i %58 MTTE R R (El), A
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SGC-7901/DDPHIM G C-803/DDPIfit (1 40 375 1 B4
BB (P<0.01). DL R R RPEFISGC-7901/DDPHI
MGC-803/DDP4 gtk 2 A7 DDPFiif 24 7%

2.2 GCH¥DDP} 25 20 it P miR-10bk ik 3§ A 245
R, 5SGC-79015MGC-803 41 it #¢, SGC-7901/
DDPHIMGC-803/DD P4 s ' miR-10b# 214 5t 25 14
(P<0.01). #2715, miR-10b7] BEA&GCHH M ™ AE iy 24 1 1)
By T

2.3 it & A miR-10b-$ 5 GC A DDP# 25 K GCHH
HEAT 189 75 % P miR- 10bEkmiR-NC, 45 R K3 R, 5
NCZHAEE, miR-10b2H [ISGC-7901 4 (3 A)FIMGC-
803(&3B)HmiR-10bFZ ik . & 1 i1 (P<0.01), 45 %1,
I B miR-10bHI A A4 B ). %) 2 it %A miR-10bf]
GCHHMIHEAT AR E DD PALFE, FEREAT 4TS 14
W, R, SNCHLLE, miR-10b4ISGC-79014
i (E3C)FIM G C-803(I3D)ZH 375 7 3 2 34 in(P<0.01).
B )5, AHE TR L A miR-10b%120 umol/L DDPi% &
TR 52, 25 R B, SNC+20 umol/L DDPA LL4,
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FIMGC-803(KI3E G4 LI T Eb il (2 2 B (P<0.01).
2.4 i & miR-10b#74] 4 W DDPALT 2R HINCALEL
miR-10bZH ¥1SGC-7901 41 4 2 5 GCRE MR AL, F
{FFHDDPHEATALIT. 458 7R, 5NC+DDPZHAH L, miR-
10b+DDPZSGC-7901 40 T2 15 14 8 B 2. 22 K (E14A),
IR J S 1IN (B14B)(P<0.01). K MAmiR-10bi ik
R HESGC-7901 41 = 4= DDPIiif 245 E.
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3 171E
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AT BE = AL TR 29 1P, TR 2R G CALT iR 247 A= AL,
A BT AR S G T RUR.
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e R S wil i O S O e O b 3 L 2
MG . T 512220, IXARBL T miR-10b7E AR 7] fi
o R RIERINREM Z REE. 4, miR-10bRE(E I8
AN B IR 41 D D PR 25, i HAEGCH 5 DDPILIT i
ML RIEATE . A0 I miR-10bid Fik T &
FARAINGCASED D P 2514 (1774, HAR N SGC-790141
JL RS REIRE SR A — P N T IX — IR, KLF47ENLAT
PRI, FERETHMAE. O 8% L. Bk
=g AN 1K = D) S s S R 1= S = 73
KLF4n] i #EGCYl f i A 2, Thiid FeIAK LF4 U A]
FHIEE RS AR, (SR PR T, £E LR B0 D T K3
JE . 7"miR-10b7EK LF4[JmRNATE295-30147 5 /7 {F 45
A X, H A Sk K LF4/EmiR-10b I #ERE A
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