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Expression of Micro-RNA 218 in Cervical Cancer and Its Effect on Proliferation, Apoptosis and Invasion of HeLa Cells
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[Abstract] Objective To investigate the expression and clinical significance of microRNA-218 (miR-218) in
human cervical cancer and the effects of miR-218 on proliferation, cell apoptosis and invasion of Hel.a cells.
Methods QRT-PCR was used to detect the expression of miR-218 in 23 cases of normal cervical tissues and 114
cases of cervical cancer, and the relationship between the expression and the clinicopathological features was
analyzed; Hel.a cells were devided into three groups: non transfection (control group). transfected with empty
liposomes negative control goup (NC group) , transfected with miR-218 mimic (miR-218M group). The cell growth
inhibiting ratio of Hel.a cells was assessed by MTT assay. Fluorescence activated cell sorting was used to measure
cell apoptosis. Changes of cell migration ability were detected by wound healing test and Transwell assay. QRT-
PCR and Western blot were used to detect the expression of Bcel-2, Bax, NF-kB and E-cadherin, respectively.
Results The expression of miR-218 in cervical cancer was down regulated. and there were significant differences in
the different pathological types, stages, lymph node metastasis and interstitial infiltration in cervical cancer tissues
(P<C0.01); After being transfected with miR-218 mimic, the proliferation of Hel.a cells was significantly inhibited.
The ability of invasion was decreased. QRT-PCR and Western blot showed that after being transfected with miR-
218 mimic, the expression levels of Bcl-2 mRNA and protein were down-regulated and Bax mRNA and protein
expression levels were increased, E-cadherin mRNA and protein expression were up-regulated, but NF -«kB mRNA
and protein expression were down-regulated. Conclusion  The low-expression of miR-218 is correlated with the
poor clinicopathological features in human cervical cancer. MiR-218 overexpression reduces cancer cell proliferation
and induces apoptosis and inhibits cell migration, suggesting that miR-218 may play a key role in the progression of
human cervical cancer.
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1.1 ##
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2012 4F 1 F % 2014 4F 11 iz Wimeh . TR
BB 114 {51 f 35 8 3090 21 20, 2l 8L bR AR SE AT 34 oK
Fe 2 AT 8UBOT O LB IR T AR YIBR Y 23 4l 1E
HFE B SR IR O S AR I AR B T
B AT E#IRE Hela 41 A A S50 5 477 .

FELF]  RPMI1640 8% 37 £ & Gibco 2\ & 72
fhs MTT g H Sigma /&) ; Anti-Bel-2, Anti-Bax,
Anti-E-cadherin 1 Anti-NF-¢B, Il | Santa Cruz 2
7] 3 TRIzol I B Invitrogen 2wl ; ¥ 5 5% 8 57 & i
PCR &7 & W B Promega 2\ vl ; ECL fb 2% & Ot ik
#I1Mg 3 Thermo 24 &); MiR-218 2% 1 4 (miR-218
mimic) 4 [ Ambion /A F] ; Lipofectamine™ 2000 #%
Pl A 36 [ Invitrogen A A,

1.2 XLBHZE

1.2.1 %23 PCR(qRT-PCR)# M| & 3 48 27
miR-218 mRNA # & % %M TRIzol RNA 4t
R & U] 4R U BT 2P B mRNA, mRNA £
alifb ), 30 A3 8] cDNA, SR J5 ok ABI 7900
Real-time PCR AX#EA7THE Ay By 314 . PCR 514 H
A T A TRE AR RS AR A . A
(94 “CHIAEME,3 min , #R)5 94 °C 30 5,59 C 30 s,
72 °C 30 s, 35 NEH, H GAPDH R AENN
Z L, LLH MR Co i kNS CofEh ACH e
DL 27 *CH 5 miR-218 mRNA A Rk & .
1.2.2 @iz om  Hela figdE 37 C. 4K
U %0 5% CO, M MR JE, &4 10% FBS [
RPMI1640 1572 3L 5 35 . Hela 40 Jifg 55 8 4l N BE A=
K. FRAIMIC A REIL 80 % ~90% , A 0. 25 %6 R g T

b4 R I A2 A RE 37, O £ K Hella 4l f8 H T
SCEY . FRYLHT 1 d O A MR T 6 L AR fr U RE
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S 3 A X MR A IR B G T A e A R AR D |
e 75 g VR B X BE AL (NC 41) A% e miR-218
K4 (miR-218M 4H)

1.2.3 @i an 3475 HRE Hela
MR 72 h J5 ] 0.04% & Wi, 688 T 3
O AN A CHEr 35 (40 i R SE AN B AR T
3w

1.2.4 MTT t#eml e & /1 BOW $4: K ) Hela
YA, IR R A0 Mk B 3<10° mL L HEFRR T 96 AL
Mo R A0 IS BE S ) . o 3 Al TSR . & 37 °C
WA B 500 CO, K 3% 72 h, &AL Jm MTT L)
(5 g/L) 20 pL, 4k 2e 8558 4 h 5. 5 L3, &AL
DMSO 150 L, 3G 4% 3 /5 B b 4K T & L 0Ol
JE CAE L P13 4B 755 7410 i =%

100%

1.2.5 mmpAcéhal 34 Hela 45535 72 h
JE i 2 X 10° ~5 X 10° 41 i, fin A Binding
Buffer # 500 pL Z7F 40, MA Annexin V-FITC
5 uL, 1%,/ Propidium lodide 5 pL, % i 86
Ji10~15 min, b ALAS I 20 98 7=,

1.2.6 XIEFE It e % 3 440050 5
AT WU A R BRIC Y 6 FL A0 A 8 3F A, B
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WL MR, dkZERE R 24 hoPBS WUk 2 WL B
B AR IR ST A i R . A 3 IR,
1.2.7 Transwell %0 @ je 69 24 40 BB 3 24
SECE KW Hela 40 M0, AR % E = 5 X
10° mL ™', B 100 L 20 B B Wi A Transwell /)N
% . ¥ Transwell /INEGA 24 FLIEFE M IFIMA
500 pL 2000 MY ILIE 15 97 5, K5 9% 24 h 5. HOH
Transwell /NE, F EFL P =W . PBS %% 2 Ik,
S [ 5 30 min, 10 25 &5 e 4 4 20 min, HIA
B L R AT R AU, PBS YEi% 2 1K, 400 £5
B N BEALULZE 5 AN RLET, WS A0 M T AL A
i 3K,
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AR ESASRIE SR SR PO s
1.2.9 QRT-PCR # # miR-218 %} Hela %1 &
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A & mRNALPCR 513 Bl A T A TR
AR5 23w A . 25 FE TR PR A5 32 95 °C
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40 MIER I . 4% 1. 2. 1 J7 5355 4% 3k R A 4H X
ik,
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2.1 EFBALS miR-218 WRIER 5 KRFE
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MiR-218 755 3 th (1) I8 8 H HUE # 2T
W, 2% %A Gt L (P<<0.01), MiR-218 7E%
g A [F 6 HZE R FIGO 43 W) A JC ik 12 45 e 7% %
[ o ¥ i R BE Rl ) Rk Z R A i E X (P <
0.0, lLFE1,
2.2 MiR-218 X} HeLa 20 Bl & < B0 8 18

MTT ¥l 45 % (£ 2) B 7%, miR-218M 4
HeLa 4 Jfd Az 4 400 6 VE B B 52, 5 % 18 28 0 B 14 X
YA, 22 R A T2 L (P<<0.01),
2.3 MiR-218 3J E 3% HeLa 40k T # %2

B 1 AU B g miR-218 ZE W) B W 3 5 &
MR T 55 O R AL A B M X B B 22 S
BT 2F 3 L (P<0.01),
2.4 MiR-218 3t EHif HeLa HEZEBEA
A

ER BN (E 2) . RJE 24 h J5. WX R4 40 fg

) FR A % 3 B L 28 1 X g AR A L B miR-218
KU H Hela g m b B sh i & 0 B 460, 5
PXT IR L E R B G52 L (P<<0.01),

&1 MiR-218 77 &) Ifa PR 7% B2 4F 1 5 FUE A A P A9 Rk (272490

Table 1 Expression of miR-218 in cervical cancer tissues with

different clinicopathological features (274ACt)

Clinicopathological Relative
feature n expression p
Normal tissue 23 0.63+0.12 0. 000 0
Cervical cancer tissue 114 0.3440.15
Pathological type 0. 000 1
Squamous carcinoma 83 0.37%£0.10
Glandular cancer 33 0.2940.07
Lymph node transfers 0. 000 0
No 48 0.4440.12
Yes 66 0.31+£0. 14
FIGO stage 0.002 5
/1 51 0.38%0. 09
/N 63 0.31%£0.10
Tumor diameter 0.094 9
<4 cm 69 0.37+0.08
=4 cm 45 0.3440.11
Depth of stromal invasion 0. 008 8
<2/3 61 0.3640.09
=2/3 53 0.3140.11

% 2 MiR-218 Xt HeLa 40 Bl 2 < B9 820
Table 2 Effects of miR-218 on the growth of HeLa cells

Group Asss value Inhibition ratio/ %
Control 0.486=40.043 0

NC 0.47240. 061 2.88
MiR-218M 0.35440. 054~ 27.2"

% P<C0.01, vs. control and NC groups

FEY miR-218 2R 4 40 e 28 3 Transwell /)
YN ECH DX A (K 3D 5T A e,
ERAGIHFE L (P<0.01), 45 HFKH miR-218
RE il Hela 40 MU iR 5 REHE T .

2.5 MiR-218 XJ HeLa 4f ffi Bcl-2,Bax, E-cadherin
# NF-xB EAFRIEH M

WK 4 7R gt miR-218 KUY )5 . Hela 4
il Bel-2 8 &3k BN, Bax R BH N, E-
cadherin fE H Y35 L, NF«B H A RKIEKFET
WS XA, 2R AR E X (P<
0.01),

2.6 MiR-218 Xt HeLa ZHffl Bcl-2.Bax . E-cadherin
#n NF-xB EFFRiEH M

WS R, 5 Y miR-218 KUY )5 . & B
Hel.a Zf s Bel-2 #l NF-«B B mRNA 7K 8] 5
[%; Bax 1 E-cadherin ff mRNA &35 K FE 31, 5
X HRZH AR LY o 22 S A SE 324 5 L (P<<0. 01)
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Fig 3 Cell migration in Transwell assay
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Fig 2 Effect of miR-218 on the invasion and metastasis of HeLa cells (wound healing

A Control group; B: NC group; C: MiR-218M group. * P<C0.01, vs. control and NC groups
Group 1.2}
Control NC miR-218M
B S T3 )
e — ¢ 1.0 fi Control
z ENC
tt—— c—— - 0. ) *
— < 0.8 OmiR-218M
— — — - 2dherin % 0.6 ot
L) *
>
R — s NF-E-B i
E 0.4
e —— — (A PDH 0.2
W Control group W NC group 0

miR-218M group

-

Bax E-cadherin NF-k-B

Bel-2

B 4 MiR-218 X} B #14%& HeLa 40 Bcl-2,Bax,E-cadherin #1 NF-xB
EBRIEWNRM

Fig 4 Effect of miR-218 on the protein expressions of Bel-2, Bax. E-
cadherin and NF-xB in HeLa cells

#* P<C0.01, vs. NC and control groups

Bel-2 Bax E-cadherin  NF-lg-pB
B 5 MiR-218 X} & 3 f& HeLa #0 il Bcl-2.Bax . E-cadherin 1 NF-
kB mRNA Ri& B &
Fig 5 Effect of miR-218 on mRNA expressions of Bcl-2, Bax, E-
cadherin and NF-xB in HeLa cells

% P<C0.01, vs. NC and control groups
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RN A AT o AT B Bel-2/Bax Wi b4, BEAM I A0 0 -0 7 . ARk

MiRNAs J& — 28 & BE LR ~F 19 3E g 5 B 55 /N 43
F RNA, 0] 3 i3 5 2 A 56 A mRNA ) 355 19
A5 B X K A AR 58 42 1Y 1 AN BC X, I 78 5 3% s 4 i
BN F B, MOk g g R R,
miRNAs JLP-Z 5 T Wi &4 KRB WE— D5,
FEMIE AL E R AE T HEAEH . 500 L B
miRNAs & {37 T [ i A0 5 56 BB 241 X3 P, O /T
Yo fe (A 8T S B miRNAs 56 B D18 ek A , ik
1M P miRNAs B2k %06 . BRI 2 JL-F
FITAT B b3 2H 20 P 25 ) ARG 1 miRNAs i 5% %
5 A R IE H ZHUR b JRE 20 21 miRNAs (1) 3%
RIS T DX 43 0E 2 2R R S T S B e 8 1Y) 43
T,

HRTHESE % B miR-218 7F £ Fl Bl g8 v 32 5K Gk
RoCF Y AR miR-218 7 I PR g 8 4
SURR A v 1 2% 3K 1 D B L 5 11 PR B ARR AIE 22 ] 11 0%
F ARSI I 23 9 1F F TR S SR 114 ) g #5
B2 miR-218 (W3R ik, 45 R R - 785 B 41
AU miR-218 F 3K N M, I L T 5 JIE % 4 2L, i
AN TE B B 1 AR R R B, miR-218 A Ak
TR AR . 7S U S (R 41 20 43
o BRI LS miR-218 ik K V-1 T I T g 4
21, PG RIS 2R 0, 6y S09 1) Us 52 22 Bl R 2 1
SO L A R B g5 5 FIGO 438 By 32380 L k45 18
T bR DR/ o 3 28 TR S A 1 Sy 5 SR TS A DG
M RRN 0 AR RXT miR-218 ik K -5 5
I R TR I A7 BB 2 B0 1 56 R IEAT A BT S5 SR &
B miR-218 W RIK K VAEA T A Mk 25 5 78 AR
[6] FIGO 43 # . 8] 5t i3 1 A [m] B8 B 2 [|) 22 S A Se it
SHE SL(P<20. 01) 1T 55 Wb 988 R /N J6 A S M 1AL T 4
I miR-218 2R 35 5 5 009 1) 3= 1 % B 1 )5 A oG
A HE R B SR 1 I R 3 SR S ) B R A S g 4
¥ o

Nt — T miR-218 X5 e Hel.a 20 g A=
K B AR H 1 5 i, AR BF 5% 38 5 e Y miR-218 2%
RIP )5 K miR-218 X} & #id Hela 40l £ 1T
BmEH . MTT 458 87K, 7 4 miR-218 2514,
HelLa 20 i () £7 36 %5 H w0 4 ff A K sz 2 4m 5
X IR A L, 22 A G it 2 B L (P<<0.01), Jii 3k
200 0 ASCAS 0 200 L R T, 25 R R s B e miR-218 2K
W) B HUE Hela 41 A T- R @3 hn. X
Lo 2k LA PR miR-218 BB 10 il 40 ff 3% K, £ iF 40 e
W, MM AR TR RNE SRS SR,

5 qRT-PCR Hl Western blot 5% 46 # I #% 4% miR-
218 K L Wy % & Fi 9 Hela 4 Mg Bel-2 F1 Bax
mRNA FIHE [ 3R K 020, 4528 Bon, 54 miR-
218 I Ji5 » Bel-2 Fik/KF T 1 Bax ik K
R 5 XA, 22 R A G R (P <
0.01), X L5 I $¢78 miR-218 Al EiE it K I Bel-
2/Bax UAH 70 1 4 M 3 58, AL s A A R T

B SR 0T ) R 2R 7% BUE SR IR T SR
NP A, 7 [E] R §% 1k (epithelial-mesenchymal
transition, EMT) i i 98 & A= = 28 #1556 7% 19 1 42 .
PR ST R W], b e 20 i 22 5k EMT Ji5 , AT i 240 i 5575
SR ) 42 22 B 7, DT fS fie 9B A0 L A S v R R
o WA EMT E&AE MM iz 22 H B ny &
BIRAR  BUR IE e B 1) — S BE IR . A B
WL 38 3400 7 g 20 MY EMUT, W] R A1 ek 97 448 i
iz 22 % ae 117" . E-cadherin Jj& — i 5 2 (1) 41
JRL ARG BEE 53 LRI I I, A B T4 i b e e A% 5 AR
2, E-cadherin iR 82, W 8k 40 % A= EMT
— bR AR A . T MR Ak A EMT i b,
Wk ZME SRR, Kb s 7 NF«B 2
AKT.Notch % 5 Z [ T #iF 7 7. /I 1E R {5 = i B
M, 2 5 2R o 40 i i EMT o 2l =0, 3,
TS5 H I miR-218 X8 % Hela 41 i 193F
PR RE I M52 . Al i A0 I S 50 25 SR o, i gL
miR-218 ZE W) J » 40 Jf 1T 7% 4 980 55 5 Transwell
S S5 R IR R B miR-218 KBIW IS i D
0 A0 B R D X B A5 IR R ] miR-218 HAA M
#) Hela g T B WAEH . QRT-PCR Hil Western
blot A5 , % 4t miR-218 KUY J5 . 5 S Hela 41
M E-cadherin mRNA F1 7 A F 5 F i, NF«B
mRNA FIE K5 T, KP] miR-218 f2 T i NEF-
xB M ik, F I8 E-cadherin Y 33k, M 0 & 30
i HeLa 4R HIEFR .

ZE BTk B S 41 2 miR-218 Rk R,
It 585 S 1Y R I TS % DDA OC ; 55 4 miR-
218 2Ll X B9 HeLa 40 H A5 410 i 40 f 1%
B AR 4 M8 T 0 VR F (R B R O NF-«B
Fik M 1 E-cadherin 335 B /E FH 30 61 48 il 4= 28
TR, X e 378 miR-218 B H W & TR IR T K
G RN W e e 1 A S 7 S 28 NS M g = /N
TR ARG Ry B S 1912 RN DR YR T B L
HEARE o
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