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HE : B K% microRNA—137(miR—137) i it Wne4Z 5 i@ B 5FAE #1 /% 40 it HeLa 993878 5 A =, vA
BATRERASHIBOVER . Fik  BAT R0 HeLa £ 3 25 4 miR —137—mimic A (miR—137 40) fo = H R 45
(NCZ), Hi%EGOHEAMANE TP XA AR EMIEL, Fmpfbcitd)s, KA CCK-8FkibmminEr, &
A X g e fa LB =, R FAF R AT FREHE RS (QRT-PCR)&A Wnt, K2 &K #H—7
(MMP-7) ., % #:A % & Dickkopf—1(DKK1) \miR—137 mRNA A8 4f £ 3A & ; & Western blotting #4 1| Wnt,
MMP—-7, DKKI1%& &G #gastkir &, WA 8 s 400 fa ot TR R 3, R RABHB O A REIL, 2H 4
kWLt g, ER O S94., NC#4L, miR—1372012h, 24 h, 48 h#y ODAbER, KA E L E &t
t 7 o, %R, ORBEELGODMEA £F (P<0.05); @348 ODIAA £F (P<0.05), miR—1374
OD/AE = G 44 NC 4K, Aaxtaafe & iEk; @3 ODMM EAMKEA 275 (P<0.05), miR—137 44800
TEZTEHHEMNCLH (P<0.05), miR—137 20288 Wntfz MMP—7 mRNA AG% & ik F4 5 & 24042 NC 2BEAK
(P <0.05); miR—137 2048/ DKK1 A= miR —137 mRNA#g5F & ik B8 = G AR NCHH S (P <0.05), miR—137
A48 Wnt, MMP—7 % GAaf ik B8 E G 42 NC KK (P <0.05); miR—137 4828 DKK1 % & Aa%f & ik
FTREGEFNCUANZH (P<0.05), NCARIMSERENITHEELE mIR—137010E, ZFA%TFEL (P<
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0.05), miR—137415 % G4fe NCLARL, MG A KSR, tastipB REdT; @3 MMt hmRey THARA £
7+ (P<0.05), &1t AEATHEWILPIEEE miR—137 TR0 =, Wb JEmiasgsi, ZERTiS
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Inhibitory effect of microRNA-137 on proliferation and apoptosis of
cervical cancer cells and transplanted tumor in nude mice through
Wnt signaling pathway*

Miao Gao, Li Liu, Ana Guan, Jun-xia Wang
(Department of Obstetrics and Gynecology, The Second Affiliated Hospital of Baotou Medical College,
Inner Mongolia University of Science and Technology, Baotou, Inner Mongolia 014030, China)

Abstract: Objective To investigate the effect of microRNA-137 (miR-137) on the proliferation and
apoptosis of human cervical cancer cell HeLa through Wnt signaling pathway and its effect on transplanted tumor in

nude mice. Methods Human cervical cancer cell HeLa was transfected with miR-137-mic plasmid (miR-137
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group) and empty plasmid respectively (NC group), another blank group was added with the same amount of
transfection reagent without other treatment. After stable transfection, the cell activity was detected by CCK-8
method. Mining apoptosis was detected by flow cytometry. The relative expression of Wnt, matrix metalloproteinase-
7 (MMP-7), secretory protein Dickkopf-1 (DKK1), and miR-137 mRNA were detected by real-time fluorescence
quantitative polymerase chain reaction (QRT-PCR); Western blotting was used to detect the relative expression of
Wnt, MMP-7, and DKKI1. Stably transfected cells were inoculated into the back of nude mice. The growth of
transplanted tumor in nude mice was observed, the growth curve was drawn, and the tumor inhibition rate was
calculated. Results The OD values of Blank group, NC group, miR-137 group in 12 h, 24 h, 48 h were compared
and the ANOVA of repeated measurement design was used. Results: (1) The OD values at different time points were
different (P < 0.05). (2) The OD value of miR-137 group was lower than that of blank group and NC group (P <
0.05). (3) There are differences in OD values among the three groups (P < 0.05), the apoptosis rate of miR-137 group
was higher than that of blank group and NC group (P < 0.05). The relative expressions of Wnt and MMP-7 mRNA in
miR-137 group were lower than those in blank group and NC group (P < 0.05). The relative expression of DKK1
and miR-137 mRNA in miR-137 group was higher than that in blank group and NC group (P < 0.05). The relative
expression of Wnt and MMP-7 protein in miR-137 group was lower than that in blank group and NC group (P <
0.05). The relative expression of DKK1 protein in miR-137 group was higher than that in blank group and NC group
(P < 0.05). The tumor inhibition rate of NC group was significantly lower than that of miR-137 group (P < 0.05).
The tumor volumes of nude mice in blank group, NC group, and miR-137 group were compared at different time
points, and the repeated measurement design was used for ANOVA. Results: (1) The tumor volumes at different time
points were different (P <0.05). (2) The tumor volume of the three groups was different (P < 0.05). Compared with
the blank group and the NC group, the tumor volume of the miR-137 group grew slowly, and the relative anti-tumor
effect was better. (3) The trend of tumor volume change was different among the three groups (P < 0.05).

Conclusion Overexpression of miR-137 in human cervical cancer cells can promote cancer cell apoptosis and
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inhibit cancer cell proliferation, which may be related to Wnt and MMP-7/DKK1 signaling pathway.

Keywords: cervical cancer; microRNA-137; cell proliferation; apoptosis; Wnt
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MMP-7 1094
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1E[[: 5'-TTGGACATAGACCATAGA-3'
DKK1 795
JZ 18] 5'-TAGACATAAGCATAGACA-3'

1E[]: 5'-TTAGACATAGAACATAGC-3'
miR-137 200
JZ I : 5'-ACACCTGACCAGCATAGC-3'

1E : 5'-TAGGATCCATAGACAT-3'
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U6 178
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(AR XTIk HE
1.7 HRERBEE

30 2 BALB/c BRELBEHL /T A 34, 410 H.
3 41 R B g HL AL T % B02E K 0 4 0.3 mL
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4. NC4H . miR-1374112h, 24 h, 48 h
1) ODfH b8, RAEE M H B Iy 200, 45
A OAFBE AW ODEA 25 (F=10741, P=
0.000); @34l ODEA %% (F=13218, P=
0.000), miR-137 41 OD {H# %5 FH 4L A NC 4111k, #H
XA LR R s B3 4L ODH AL a3 2= 5
(F=11.651, P=0.000)., WFE25K2,
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2540 . NC4H . miR-137 41 40 Mo I 7 3 43 )
H(588+1.07)% . (6.01+1.21)% .(21.18+4.27)%,
SHIE, & EMN, ERAGITFEL (F=
55.685, P=0.000); #F— P L, miR-137 24
AIMEIR TR T2 HA4LFINC 4] (P <0.05) .
2.4 3 ¢H 4 B Wnt, MMP-7, DKK1, miR-137
mRNA B3} Rk = LL

25 140  NC 41 . miR-137 41 40 il Wnt . MMP-7 .
DKKI .miR-137 mRNA X%t ik & i, &7 £ 50

*2 SAMMEREAHODELER (x+s)
205 12h 24 h 48 h
254 0.441+0.080  0.754+0.122 1.241 £0.221
NCZH 0.453£0.088  0.737+0.110 1.230 £ 0.224

miR-13741  0.212 £0.0417% 0431 +0.08272 0.685 +0.142%

o D525 4L E:, P<0.05; @5 NCALIL#, P<0.05,

207 e sy
15 F = N4
@ — miR-13741
2 10
05 /
0.0 Lo, Lo, Lovaeiau, |
0 20 40 60

ff [ /h
B2 3AFRFREESODEMTHER

M, 29 A5 E L (P<0.05), #E—LMWHL
3, miR—=137 4141 i8 Wnt £1 MMP-7 mRNA A1 % 3 35
A YR NC 1R (P <0.05) 5 miR-137 4140
Jifd DKK1 1 miR—137 mRNA A % 3¢ ik 5 #5825 1 41 Al
NC 4T+ (P<0.05), WLIE 3£ 3,

FH4 NCA  miR-1374
miR-137 E 200 bp

3 3ZE4AE Wnt.MMP-7 .DKK1 mRNA Fix

7

*®3 3AMEWNt.MMP-7.DKK1 mRNAENRIEZZEE (x£s)

2051 Wnt mRNA MMP-7 mRNA DKK1 mRNA miR-137 mRNA
L 1.01£0.21 1.17 £0.24 0.87 £0.17 0.51+0.12
NC 41 1.03£0.20 1.15£0.20 0.85+0.16 0.50 +0.12
miR-13741 0.28 +0.077? 0.32 + 0.08? 1.23 +£0.1972 1.42+£03192
FiE 30.781 33.938 7.572 33.519
P{H 0.000 0.00 0.007 0.000

s OE2 A, P<0.05; @5 NCA L, P<0.05,
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(xxs)
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