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miRNA-214 %] 5 95 41 il BGC823 , MKN45 14 41 fify
JE A A0 T %) 5 i)
REFK, FRKEL

(PoaXFMEEFR REF L, #w K 410013)

FE: B/ 1T miRNA-214 3¢ 5 95 40 0 09 40 5 J& 1080 98 7= 0% 5% i, S H % §i2 35 B PTEN 2 [ 3%
KFEW . FiEk 262 & PCR LK I AR 4> fb B % 40 i BGC823 MKN45 F1 A 1L & B 2 1B 40 ff
GES-1 Ht miRNA-214 (1% 3R 35 ; Kl % i % % I X% 1 8 ( miRNA-214 44§ 571)) J5 (1) miRNA-214 (1) 3R ik ;
It 2 40 A AR 43 AT % JL T A A0 0 A= TR0 AN IR T R 0 AR A 5 G 9 SRR T miRNA -2 14 1 ik 0 o 40 3 R
PTEN A M2, 58 miRNA-214 7£ A B J% 40 )it BGC823 K MKN45 ik ik LM (P <0.05), %
e miRNA-214 #1131 J5 Eflf BGC823 o miRNA-214 {5 Fi (P <0.05) , H BGC823 fil MKN45 fi
BeYL L) Gl WA M R e A W W1 & [ 4 4 (60.20 £3.38)% ws. (49.33£7.99)% (P <
0.05);(69.90 £0.28)% vs. (54.85+0.64)% (P<0.05)],S W40 7e i YL 4 55 R Y 4L W B %
[ (21.87+3.20)% ,(18.25+1.34)% ,P<0.05) ] (A 4IEHAT-RLEWM(P>0.1), HER
Je R 5 Y miRNA-214 1 7] J5 PTEN 2 5% Kk, &8 (1) A BB R BCC823, MKN45 il
miRNA-214 2535 (2) miRNA-214 7] i B 40 M G1 B 40 Mok 2>, S B4 g 1% 2 , F ¥4 PTEN #J
B2 HAE FHHLH 2 — 5 (3) miRNA-214 X b & Wi 40 0 0 08 1= JC 8% i
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The effect of miRNA-214 on cell cycle and apoptosis of gastric cancer cell
lines BGC823 and MKN45

XIONG Xin, ZHENG Changli
( Department of Pathology , Xiangya Medical School , Ceniral South University , Changsha 410013, China )

Abstract : Objective  To identify the effects of miRNA-214 on cell cycle and apoptosis of gastric cancer
cells, and its influence on PTEN protein level. Methods miRNA-214 in poorly differentiated human gastric
cancer cell line BGC823, MKN45 and normal gastric mucosal cell line GES-1 was detected by real-time
PCR. Antisense-miRNA-214 oligonucleotides ( miRNA-214 inhibitor) were transfected transiently into gastric
cancer cell lines to down-regulate the expression of miRNA-214. The cell cycle and apoptosis rate were
studied by flow cytometry. PTEN, the target gene of miRNA-214, was detected by immunofluorescence.
Results The miRNA-214 was upregulated in gastric cancer cell BGC823 and MKN45 (P < 0.05)
compared with normal gastric mucosal cell line GES-1. The transfection of miRNA-214 inhibitor downregulated
miRNA-214 expression in BGC823 ( P < 0. 05). Gl-phase cells were increased in BGC823 and
MKN45, [ (60.20 +£3.38)% wvs. (49.33 £7.99)% (P <0.05); (69.90 +0.28) uvs.
(54.85+0.64)% (P <0.05) respectively | compared with the control groups. But the alteration of

apoptotic rate was not significant ( P > 0. 1 ). The immunofluorescence result showed that PTEN was
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upregulated after transfection in both cell lines. Conclusions

(1) miRNA-214 is upregulated in human

gastric cancer cell BGC823 and MKN45. (2) miRNA-214 could reduce the G1-phase cells and increase
S-phase cells in BGC823 and MKN45, and the downregulation of PTEN may be one of the mechanisms.
(3) miRNA-214 has no effect on apoptosis of BGC823 and MKN45.
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microRNA ( miRNA ) HA7 ¥ 5 % 5 2 1% 15 4 1)
TRE, I Z S S MR R R ALEY . B R,
miRNA-214 76 5 5843 w32 35 B 5 %) Hela 40 g
3 L TR A A S A N 4 4
i RE B SR AEFRMEY . A% T miR-
NA-214 % B 9 40 M J5 399 o4 02 /9 5% i [ 4 5
UL AR

miRNA 9 /E I HL I ¥ K 56 4 B B . Yang H %%
S BUN R L9 H miRNA-214 ) #01 3% [ J& PTEN" |
WFSEIE 92, 8 9 40 i 3% 5l 77 16 PTEN 236 Bl 4 K&
FIEW ST . miRNA-214 %F B i 40 e 4 11 A 94
T IS 75 58 3 PTEN S so B, {8 459 3 — 4
WE9E . A% H M 7E T F1F miRNA-214 %) 5 9 40
Pt JE S0 R0 T A L R L Xk PTEN 2K 1 3Rk i

AP
1 #RITE

1.1 ##

NIE % A B 40 i GES-1, A 4 16 5 i 41
it BGC823 1 MKN45 [y A 52 ¥ = {# /. miRNA
iR K miRNA S50 N. C. W B b i 3 35 ) 2
BRA IR 2w o Trizol 12 5] F1 g BT 14 ( lipofectami-
ne™2000) 4 B Invitrogen /A 7l . Ji& 4+ il 3 ( FBS)
i W VE 2N\ AR 72, DMEM 8% 3% 4 ( Dulbeccos modified
eagle media ) f Gibco 2 7] 2k 7=, R #i PTEN B 75 [
ik H 2% B Santa Cruz 73 7], 5 B 4008 96 6 &
(fluorescein isothiocyanate , FITC ) #5 ic 19 2F Pt Bl — ¥t
L P A I B AL A R A2 A
1.2 XWHZE
1201 @maesE s 5 NIEH B 3R 401 GES-1
1 F % 40 g BGC823 J MKN45 2 T 100 2 Jf
Bige b, & 10% /N4 176 ) DMEM K 57 5,
37 C,5% CO, % T ¥ 9% fir 40 Ml b & 38
50 % Iy JEAT BRI e e
1.2.2 miRNA-214 #p &) 7] 69 4% 3 G UK %
Wk I 5 e B o 40 g BGC823 Al MKN45 . 5245 73
4: (1) miRNA-214 i) 5 % 3¢ 40, i A& )

miRNA-2 14 4] 5], 5 50 14 F BE 2 0 5 (2) B 1 X
HRZH AT KT 1) miRNA i1 50 NC, Jig 5244 Al
BEFR W5 (3) 25 AR B, AU A B 32 W

SE PR YA R % 10% FBS () DMEM

B5 9% WK A0 M B RP T 100 2= B R O R,
37C,5% CO, sk TP RS, fraAd K=
50% i A I, BE e T B R P4 R L JC FBS 1Y
DMEM ¥ Ff K 3 mL, A, B M3 M #E 4. A W,
500 wL. DMEM , fit A 1 5{ 1.4 nmol mirna-214 i
M 2 miRAN 40 il 5] NC, &2 JE; B ¥, 500 pL
DMEM , il A 15 wL 5520 pL g J& {& ( lipofectamine™
2000) BIR )G EIRLE 5 min, ¥ LR BWRIE A,
IR CE 20 min, A B 40,37 CL,5% CO,
Bigr 6 hjg, B AR & 10% FBS ) DMEM
Bi R Ak s B 7, WO 4 mL, SO0 B WU T
WL 2 6,90 WA DL o AR AS B B e ORI
miRNA -2 14 1 57) 55 15 Jot 4 04 Le 491, 45 15 Jes 20 i
B T 24 fLARb, B R & S0% mil A R AT
Jeo B 3 4> miRNA-214 910 ) 57) e B2 #6 52, B
150 nmol/L,250 nmol/L, 350 nmol/L, 1 4 4~ JI§ it
R E, B F0.5 ul,1 pL, 1.5 ul,2 pL,
W% & 5,90 W AR DL .
1.2.3 RAZZR A4 R (real time PCR)
# M miRNA-214 4 &  {#i F] primer express2. 0 1%
oW 51 ERE B3t : 308 5E 51 %) (RT primer )
2 ] &5 GCGCGTGAGCAGGCTGGAGAA, 1FE [0 H
ACAG CAGGCACAGAC, # % & 5'-fam + AG-
GCAGTGCGCGTG-MGB-3', Py & GAPDH J% [ N
ACCCTGTTGCTGTAGCCA | 1F Ja] 2y CCACTCC TCCAC-
CTTTGAC, GAPDH 4§ % & 5'-fam + TTGCCCT-
CAACGACCA CTTTGTC -tamra-3 "',

A0 s F Trizol L fif J5 2% b N & 03 1 A W) B
HoA R A #4790 & & PCR K o S 5% 5 g
RSN 30 pl, & H oK 2 x RT 22 vp il
10 wL, R 5 RT 519 1wl RTR G 1 L, #
M (RNA)S L, KR — £ BF ( diethypyrocarbonate ,
DEPC) b PR /K 13 pL, f2 W 454 :25 C 10 min,
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BE Fik, % .miRNA-214 3t 8 J& 40 j5 BGC823 ,MKN45 # 4 jifr B 1 70 T th & 1313

42 C 60 min,85 °C 5 min,

POt sE it PCR NI & SR 50 ul, &
W3R 2 x 7 35 a-PCR B G 9 25 ul 519
(25 pmol/uL) 0.8 wL x 2 #4F (25 pmol/ul)
0.3 wL B8 (cDNA) 1 pL DEPC 7k 22.1 pL. #"
W2 .93 C 4 min,93 °C 20 5,60 °C 30 s, {F#H
40 Yo M H B9 5 X 96 5 % ( Cycle Time, Ct
) HEAR ACH . AC = HMERE CfH—
P % ( GAPDH) Ct {4 .

1.2.4 AX@mRASH @AM ATFE S
(PLE &) ey &) & FFbn A il ol 5 20 M &, AR )G
1200 r/min B.035 min, F FiE#. A4 CHELH
70% V& ST E ,4 CAORAF, 15 E 18 ho I8 5 46 i
WeFE S 10° A/ mL, BT mL 40 ffd B 78, JH 8 R 5k 2%
MR (PBS) Bk 3 ¥k, 4 i 8 T 1 mL @y e (PT)
P ,37 CHEH 30 min J5 JE 47 5 X 40 i AR 2>
Bro PLULIR A HE N 50 pg/mL, RNase A 283 &
N 20 wg/mL,

1.2.5 %k mie & kial PTEN ¢ k%X 41
e M T WS 6 R R 6 fLAR R, fF 40 i Gk

1 Bt miRNA-214 505 ) 18 Ja i

50% fili G FFE AT BE I e g B e 5 BE SR 48 h it
W, N OB [E E 10 min, 3% H,0, ¥ W B HE
30 min, £ I 75 37 °C #f /4] 30 min, PTEN B3¢ ( PBS
110075 B¢ ) 4 Cad &, 9896 — P (PBS 1:50 Fi B )
37 CH%EF 30 min, F = —P1, PBS £ 5 min x 3 K,
126 T UBE T WL, 45 40 I N A 4 (8 5 ol T H)
E J B
1.3 SitZaE

SCHG 45 R R AT SPSS17. 0 B A 4y i, 3 b 41 Y
t miRNA-214 35 & (9 Ho 8k F Pt ST AR AS ¢ 4G 3
I3 BT B G 2 RN NS B miRNA-2 14 1 5 55 1 40 i
JEL 3 B U T AR Ll B OR S X B 0 K 5 A
P <0.05 RmRALGIHEL,

2 # X

2.1 MRETEFUE

BEOG B W AT N UL S . BGC823 7E A% UL ik
J# 4 250 nmol/L g i f& 1.5 pL if, MKN45 7£
350 nmol /L | g Jit 4 2 plL B %% Y 5 &5 5, 43 50l Ky
2590% FZ70% (K1),

A
5

A, B BEYLRIE Dy 250 nmol/L IR A 1.5 uL ) BGC823 (A S 1)L, B

FEICHT) 5C, D FEeUe B2y 350 nmol/L JIGFTfA 2 L. ) MKN45 (C 258556, D HZIT)

2.2 FHAEIE 3 MAMT miRNA24 & E

5 ONIE B R 40 M AH L, P RR AR 2 1k 1Y
5 40 miRNA-214 & B8 E (P <0.05)
H:rp BGC823 1 miRNA-214 [ & & & (£ 1)
(E2),

[ % B BGC823 47 % Y4, miRNA-214 1]
il 5 1 ¥ BE g 250 nmol /L, K ¥ Y 5 72h & 44
21 i P R HE AT 28 6 o B PCR R, 25 R, i e
miRNA-214 [ & X #% 7 % ( miRNA-214 41 ] 7] )
AE A R IK 1 i 40 i BGC823 rf miRNA-214 (1) 5%
K(P<0.05)(£2)(K2),

R ONIEHF BRI PIRRAR 1L 5 o 40 miRNA-
214 1 (CL{E)

iy Ct(miRNA-214) Ct(GAPDH) ACt
GES-1 32.00£0.38 24.44+0.32  7.56+0.18
BGC823 29.28 +0.35 24.00=0.31  5.28 +0.12"
MKN45 30.42+0.36  24.35+0.32  6.08 +0. 14"
1) 5 GES-1 i, P <0.05
%2 BGC823 Mkt e 2a | B X B2 A zs ([ X B miR-
NA-214 &8 (CL{H)
el Ct(miRNA-214) Ct( GAPDH) ACt
beyesy 30.20 £0.15  23.09£0.19  7.11 +0.33
BIPEXT B4 28.80+0.32  23.30+0.17  5.51 £0.34"
2SENTRA 27.58+0.27  22.26+0.34  5.32+0.59"

1) 5S4 s, P <0.05
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2 POtiEE PCR KGN miRNA-214 ()¢ & A3 BR4NM; B:BGC823 #iififl

2.3 AREBRATHEZNK F3 LY miRNA-214 000 700X P9 A% 4H B S B A 08 T2 2R 1%
B e miRNA-214 40 1 & J5, § & 4 M R ( X xs)
BGC823 I MKN4S5 1) G1 1 40 iy L 1] 25 35 Jn (P < g Gl(%)  G2(%) S(%)  HTER(%)
0.05) ,S J 4t ffa Lk ] ¥ 98 2> (P <0.05) ,{H 1= BOCS23 BEIR4  60.20£3.38  17.93+4.47 20.873.20 2.88+2.39
BEFEHEITFEX(P>0.1)(£3), BRI 51.10£0.260 17.23+2.17 31.67£2.43"  5.05£6.10
2.4 HBHAYK PTEN B K IE MR 49.33£7.990 18.00£6.58 32.67+1.910 2.71+1.74
e Ye 2 PTEN 5 BH P 23k, iy B 2 x5 B4 MKNS B4 69.90+0.28  11.85+1.06 18.25¢1.34  1.89+0.98
2 H X BALR I WT 3R G5 . 4 8 miRNA-214 4 BIERHIE 58901130 14.90£0.57 26.20£0.57" 2.4420.97
il 7% B $2 75 PTEN 25 (1 19 35, #2 /8 miRNA-214 SEME 54.85£0.64) 13.95£0.21 31.20£0.42")  2.3240.57
AE I PTEN 25 (i Rk (& 3) L) SEE P <0.05

3 GEEAISEEKI BGC823 , MKN45 4iifiidrf PTEN ZE (15 A:BGC823 §: 44l ; B:BGC823 BYEXT A4 ; C:BGC823
ZEH ML D:MKN4S §ed; £ MKN4S FPEXT 4 5 - MKN45 25 (1 if 20

R J8 T 2 B L 0 miRNA 5 L 4% LI IR A1
S NN RN O I 1 S

UEJLAE , miRNAs 5 Aoy 6 Rl 7 Ml BE 21 S0 2 D3 A 40 25 I i 1R . € &
TS, BT EW, miRNA 1 £k K ErEF LM B miR-21, miR-191, miR-223, let-7a microRNA
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g i, % . miRNA-214 %t B % 20 i BGC823 , MKN45 H 41 fi, & # #n 8 = By & vl

1315

M miR-106b-25 W % 5 B 19 & g kY
miRNA-214 5 b 19 56 2 o i A BF 98 R 2 ‘” o
AR SC B 45 B 7R, miRNA-214 78 H 9% 40 0 bk
BGC823 ,MKN45 23k i,

5% & B miRNA 1] {E S 95 3% X 5l 3 9 26
25 40 2R K T R R o 98 4. miRNA-
214 540 A K KB A R BRI Hela 40
i 3 5, R AL O R G A i 3% A R . (H
Fei J 2" % B miRNA-214 X A fili B %8 40
AS49 A T A A - CREAE . ALK kKB,
miRNA -2 14 5§ 5 96 41 JfL )5 B9 A7 08 458 /8, i xF 9
- fE FH. # %l miRNA-214 J5, 1§ % 401 i
BGC823 Fl MKN45 [ G1 4R 35 £, S HA 40 1w
Wk, G2 AN i AR TR AR fb . 16 B miRNA-
214 W] fg i BGC823 1 MKN45 ) G1 11 41 Jifg sk
A0S 3T AN M 22, bR 40 B B . K F miR-
NA-214 £ 28 A — b, o7 g8 N A 76 AN )
ZH 2R U ) b R 4 B &R R, miRNA ) K OF B =R
A T B gt

C 4 6 miRNA-214 /) 8 3% [ Z — J& PTEN,
Yang H % F] H 5 A4 43 B & 1, miRNA-214 (1) Fp +
¥ %) 5 A PTEN 1§ 3’-UTR H_ %}, fg #) #] PTEN mR-
NA ¥ 8% . PTEN %TJ\*HEPWEP%?E%E’J@%
KA R, Yang H %2 KB, N 00 5%
miRNA -2 14 5@ i3 /£ Bl F # 3% A PTEN , 3% {1k Akt 1§
i ORI 1| O R R S IPZTIE ) 11 T R Wl T T N 1
il miRNA-214 j5 PTEN {33k B, $2n 78 B
4 Jfg b PTEN 1] fE 5% miRNA-214 J4 5 ; miRNA -
214 A gl if PTEN {8 20 g {55 9 78 G1 1,

Jo it 7F mRNA if J& & (1 7K °F I, PTEN St [H 78

B A R R R ) B s R S e
mﬂ?fpﬁ}i AR AR W 2 AT O A A e R
Jifr 96 o g i PTEN g 2% 3K ] LA i) i 9 9 A= 4 5k
$5 5 Mg 0 Ak T 265 W 0 ORCPET T L B B iR
A DLaE i 40 ) miRNA-214 52 81 PTEN 1 |,
Dl B Iy A R, i o B
I IR YT PR HE TR I ST

S %3k
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