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The effects and mechanisms of miR-125b overexpression on the proliferation,
cycle progression and apoptosis of endometrial carcinoma cell line HEC-1B
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[ Abstract ] Objective:To investigate the effects and underlying mechanisms of miR-125b overexpression on prolifera-
tion and apoptosis of endometrial carcinoma ( EC ) HEC-1B cells in vitro. Methods: Paired EC tissue and adjacent tissue
specimens were collected from 30 patients with EC who were treated in the Department of Gynecology and Obstetrics, Si-
chuan Women’ s and Children’s Hospital between November 2012 and November 2013. Levels of miR-125b mRNA in
these specimens were assessed by real-time PCR. To elucidate the effect and mechanisms of miR-125b overexpression on
EC cell death/survival, HEC-1B cells were transfected with an expression vector containing a mimic fragment of miR-125b
and a control vector with a sequenced-scrambled fragment, respectively, using lipofectamine were, and cell proliferation,
cell cycle progression/apoptosis, and protein levels of PIK3CD, p-AKT and total Akt were assessed by cell counting kit-8
( CCK-8 ) assays, flow cytometery and Western blotting analysis, respectively, in the transfectants and wild type HEC-1B
cells. Results: In all 30 paired specimens, miR-125b mRNA abundance was significantly lower in the endometrial cancer

tissue than in the adjacent normal tissue ( P <0.05 ). Transfection of HEC-1B cells with the miR-125b vector resulted in
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an increase in miR-125b mRNA by more than 820 times. The proliferation index was 0.53 0. 06 in HEC-1B cells over-
expressing miR-125b, significantly higher ( P <0.05 ) than that in HEC-1B cells overexpressing the sequence-scrambled
fragment ( 0.82 £0.07 ) and wild-type HEC-1B cells ( 0.89 +0.08 ). The rate of apoptosis with G, phase arrest was sig-
nificantly higher in miR-125b-transfected HEC-1B cells as compared with control vector-transfected and wild-type HEC-1B
cells ([21.5 3.2 1% vs[14.2+2.3 1% and [ 13.5 +2.1 %, P <0.01 ). While no significant difference was ob-
served in total Akt protein content among the three groups of HEC-1B cells ( P >0.05 ), protein contents of PIK3CD and
p-AKT were significantly reduced in HEC-1B cells transfected with miR-125b compared with cells transfeced with the con-
trol vector and untreated HEC-1B cells ( P <0.01 ). Conclusion: The expression of miR-125b is significantly decreased

in the EC tissue. Overexpression of miR-125b may suppress cell proliferation and cell cycle progression and induce cell

apoptosis , possibly through suppressing the PI3K/AKT signaling pathway, in HEC-B cells in vitro.
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Fig. 1 Expression of miR-125b in 30 endometrial
carcinoma tissues and adjacent tissues
U6 snRNA was as a control. Error bars present standard

deviation obtained from three independent experiments.
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Fig. 2 Overexpression of miR-125b suppressed
the proliferation of HEC-1B cells
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Fig. 3 Overexpression of miR-125b arrested the cell cycle in G, phase
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Fig. 4 Overexpression of miR-125b promoted the apoptosis of HEC-1B cells
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Fig. 5 Overexpression of miR-125b suppressed the PI3K/AKT signaling pathway

%

UEAEAC, WF5E 70 R BRF £ miRNA 43178 fif i
MR R 2 W, DL TS 4 7 R EEAEH,
miR-125b SE R EE N Z—. fEH lind 1)
[ IE A, miR-125b J3 51 75 45 P bt [B) 4 7 155 DR ST
PEOT Ok £ B B ST IE 52, miR-125b 7 £
Tl gRg ZH 2 b ek B T I, ALY I DL R B
FES . AW R, 7E 30 il EC 8, it 50%
KT miR-125b Fik TR, HAEF 5 R AR 40
LU R IR KPR T 05 4 4L, $2 78 miR-125b
TE EC ] BB Y T s 3L R A9 A €21

3 A0 1) AN [R] ) D 55 IR, miR-125b 78 Z F i
TR LIRS e L A D RE . 7R/ BRI FE 5T T 48
Ji ST2 [m] BB A Ak 1 3t A v, miR-125b 3Rk &
BTN, I Had F35 miR-125b fERHE 2 #0H ST2
2 BB, 00 4 G ) AR AR B G Ak AR T 4
FLP 38 A ) 9 4 0 T M DG R 1 BCL-2 1R K,
miR-125b GEAS 5 S T8 MHCCO7H K HepG2 41 fifg
KT BRI A, Wa S5 B, T a4
5 e 2 e 8 DIRH O 1) 36 I3 4 J AR I 13( matrix
metallopeptidase 13, MMP13 ), miR-125b Rg@% B 5. #)
il J5% e A0 AL B AR SMZ 2 AT . S T 2B A
miR-125b 7£ EC 4l A 5 0 AE W) 22 T RE , A 5%
Fygt T 3 3k miR-125b B9 EC 41 ffd HEC-1B, 2%
KIL, 1 #38 miR-125b 5 HEC-1B 40 A9 AR 7M1 5

3 it

AE 71 R, A0 A RV B G, 09, R OR T3 n 5
— S T miR-125b 78 EC 20 i v 224 103 3L ]
. H2, [ EC 4141+ miR-125b (R IEHK
[ 8 EC &, i H AR SE T 1T & EC 41 KLE F1
AN3CA FYBEFE ') 33 1] B 5 9 75 20 4 K 40 e o i
WES R SZ AR estrogen receptor, ER )35 1 1 A [F] #H
5K, BARBHLHIE T i — 2 SRR 560 00E

R 7 2% B, W 1R UL 30 delta IF R0
(' phosphoinositide 3-kinase catalytic subunit delta,
PIK3CD )%: A J& miR-125b AY#EIE N 22—, If HAE
miR-125b 415 (4 400 i) B 29095 40 e 15 5 DL B AR 9 1
AR R AR T EZEM/EN . PIK3CD & PI3K MY
BN ez — I HLAE 2P s A 4 2 2ok A v 4 v R
FEIER I TR ARJE Y PI3K (8 Wi s 1o AL s
4,5 Wik ( phos phatidylinositol( 4,5) bisphos-
phate, PIP2 )% R 1k %k PIP3, MM i — 25 34306
W AOEE 10 B ( protein kinase B, PKB/AKT ) Kz H
TGS R i S . PIBK/AKT 15 53 I 7 22 il
i) TR e Y U Al A X (82 I o
EC. #E45*), PIBK/AKT 15 51 i & EC i
RSG5 EEZ — FHHEN miR-125b 7]
BEMS T EC 401 b PI3K/AKT {55 3 B& 10 53 .
AWFSE KR, 3 263K miR-125b J5 40l s PIK3CD . p-
AKT ik 5B TR (HJ2 5L AKT B A0 B
Ak, P miR-125b W] B8 /2 38 i 0 il PI3K/AKT
G5BT T EC M0 16, tRg it — 2



- 308 -

o [ fosd A a4 2014 £ 6 A L,21(3)

fit B EC LU RAEAE R PI3K/AKT {553 1) 5 0
TG (LR YR FH A TR I AL ) B A 5% B4 52 AL
Tl T BT AR AR ST

ZE Lk, ARPFSEUEM , 75N EC 41 miR-
125b 355 W] 8 TR ; 78 HEC-1B A0 7 miR-125b
1473t 228 RE A8 T Sl 390 T 400 %) 398 g A L DI R AR 412
PR A T 5 3k — i AR 1T B S a4 i PI3K/
AKT {55 A 20 . 45 B4R, miR-125b 7] BE AL
H EC AEYIRIT R E BN 2 —

[ % T k)

[1] Beriwal S, Demanes DJ, Erickson B, et al. American Cancer So-
ciety. Endometrial cancer detailed guide [ EB/OL J. [ 2012-07-
25 ]. http://www. cancer. org/ cancer/ endometrialcancer/ index.

[2] Nilsen TW. Mechanisms of microRNA-mediated gene regulation in
animal cells [ J ]. Trends Genet, 2007, 23(5): 243-249.

[3] Kloosterman WP, Plasterk RH. The diverse functions of microR-
NAs in animal development and disease [ J ]. Dev Cell, 2006, 11
(4): 441-450.

[4] Feber A, Xi L, Luketich JD, et al. MicroRNA expression profiles
of esophageal cancer [ J ]. J Thorac Cardiovasc Surg, 2008, 135
(2): 255-260.

[5] Sassen S, Miska EA, Caldas C. MicroRNA implications forcancer
[J]. Virchows Arch, 2008, 452( 1): 1-10.

[6] Banno K, Yanokura M, Kisu I, et al. MicroRNAs in endomelrial
cancer [ J ]. Int J clin oncol, 2013, 18(2): 186-192.

[7] HuZ, Chen X, Zhao Y, et al. Serum microRNA signatures iden-
tified in a genome-wide serum MicroRNA expression profiling pre-
dict survival of non-small-cell lung cancer [ J ]. J Clin Oncol,
2010, 28( 10 ): 1721-1726.

[8] AnL, LiuY, Wu A, et al. MicroRNA-124 inhibits migration and
invasion by down- regulating ROCK1 in glioma [ J ]. PLoS ONE,
2013, 8(7): e69478.

[9] Shen J, Stass SA, Jiang F, et al. MicroRNAs as potential biomar-
kers in human solid tumors [ J ]. Cancer Lett, 2013, 329( 2 ):
125-136.

[ 10 ] Olsen PH, Ambros V. The lin4 regulatory RNA controls develop-

mental timing in caenorhabditis elegans by blocking LIN-14 protein

synthesis after the initiation of translation [ J ]. Dev Biol, 1999,
216( 2 ): 671-680.

[ 11 ] Feliciano A, Castellvi J, Artero-Castro A, et al. MiR-125b acts as
a tumor surppressor in breast tumorigenesis via its novel targets EN-
PEE, CK2-a, CCNJ, and MEGF9 [ J ]. PLoS ONE, 2013, 8
(10): €76247.

[ 12 ] Mizuno Y, Yagi K, Tokuzawa Y, et al. MiR-125b inhibits osteo-
blastic differentiation by down-regulation of cell proliferation [ J ].
Biochem Biophys Res Commun, 2008, 368( 2 ): 267-272.

[ 13 ] Wang YD, Cai N, Wu XL, et al. OCT4 promotes tumorigenesis
and inhibits apoptosis of cervical cancer cells by miR-125b/BAKI1
pathway [ J ]. Cell Death Dis, 2013, 8( 4 ): €760.

[ 14 ] Zhao A, Zeng Q, Xie X, et al. MicroRNA-125b induces cancer
cell apoptosis through suppression of Bcl-2 expression [ J |. J Genet
Genomics, 2012, 39( 1 ): 29-35.

[ 15 ] Wu DY, Ding JJ, Wang LM, et al. MicroRNA-125b inhibits cell
migration and invasion by targeting matrix metallopeptidase 13 in
bladder cancer [ J ]. Oncol Lett, 2013, 5( 3 ): 829-834.

[ 16 ] Jiang FZ, Liu T, He YY, et al. miR-125b promotes proliferation
and migration of type Il endometrial carcinoma cells through targe-
ting TPS3INP1 tumor suppressor in vitro and in vivo [ J/OL ].
BMC Cancer, 2011, 11: 425 2014-01-05 ]. http :// www.
biomedcentral. com/1471-2407/11/425.

[17 ] Cui F, Li X, Zhu X, et al. MiR-125b inhibits tumor growth and
promotes apoptosis of cervical cancer cells by targeting phos-
phoinositide 3-kinase catalytic subunit deltal J 1. Cell Physiol Bio-
chem, 2012, 30( 5 ): 1310-1318.

[ 18 ] Bader AG, Kang S, Zhao L, et al. Oncogenic PI3K deregulates
transcription and translation [ J ]. Nat Rev Cancer, 2005, 5( 12 ):
921-929.

[ 19 | Hotfilder M, Sondermann P, Senss A, et al. PI3K/AKT is in-
volved in mediating survival signals that rescue ewing tumour cells
from fibroblast growth factor 2-induced cell death [ J . Br J
Cancer, 2005, 92(4 ): 705-710.

[20 ] O'hara AJ, Bell DW. The genomics and genetics of endometrial
cancer [ J ]. Adv Genomics Genet, 2012, 2012( 2 ): 3347.

[ KFsEHE] 2014 -01 -15
[ Ax#HmiE] Wt

[f2EHEHE ] 2014 -04 -26

YT EBR

VB = A 2T BRIRATANT] weeeevvveeeeoneeeeeinneeeeiie e s ittt sttt B
FL ] 26 TR A I ARG PR AN FI] < vveeeemeeee et e e ettt ettt =
M PE T BT PN TT] +vvveeermeeesomneeeeine e et ittt e s et s e et Y
VG IETT TR ARBFZE LG PRI F] cevveeeerreeeeimeee e e e st it



