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miR-1204 Z& % HE/ Al g sEnionlr . B mviisit
A MAPKSs {55 @& 10550 *
2 4 R ok #H REE OEZHFLL
LT R R B R EE BT 5 16 T 2R WL 3 2 033000)

52 B35 2400 RNA-1204(miR-1204) & ik 3+ 3F > am J i 5 2 B 38 58 08 = . b & 8] Fr 3640 (EMT) fe 22 3L R B0 R G % B
(MAPKS )2 5B 3698 0, Joik B A > 4m B 98 2 L AS49 A% % miR-1204 28 (4% 4 miR-1204mimic it 42 ) NC 28 4% 4
R BRA ) Fo 3T BB (AU At 23X ) ) o RN v A R ek 3 (MTT) skAe ) 2m I3 250 oL, R R AL X, dm AU ) 4w B8 =% 0L, R
A 5Bt 32 0 % B B A4k X BB (RT-qPCR )il 20 it E- 4545 % & (E-cad ) \N- 4545 & (N-cad ) A= % % & & (Vim )mRNA #4 & &
K-F % B RT-gPCR Fo &k & 5,92 Fp i (WB) #A4) 21 6L p-P38 P38 p-ERK . ERK . p-JNK JNK mRNA Foi& & 9 £ ik K-F G5 : 3%
7& 12,24 .48 h, miR-1204 28 2\ M3 78 49 ) 5234 3 F 2P B4 A= NC 20 B #1(P<0.05), *F PR 4R 55 NC 20 ) £ 69 4m L3 25 47 ) 5 pb i
EFRgeitFESL(P>0.05), 12 =40 4m I & 35 e i ) 3E K, 2w B 58 A e 39 3 e | G R B 0D L4 LA £ RH(P<<0.05).
miR-1204 48 49 L8 = % & F x4 BB 4842 NC 28(P<0.05), miR-1204 21 E-cad mRNA #§ % ik /K F & F 2+ B 40 4= NC 41(P<0.05),
N-cad.Vim mRNA # & A& 5K -FAK T *F B 2a A= NC 28(P<0.05), miR-1204 8 p-P38.p-ERK . p-INK mRNA o & 69 & ik K-F 341K
Faf R 4afe NC £48(P<0.05), £518: LA miR-1204 64 £ A T A 4ph) 4k )~ 2m JUI 5 2m AL 6 38 78, AR 28 3L 08 o=, 38 " A 47 - EMT,
AR T A6 A 8 T 4] MAPKs 12 538 3% 2 IL4Y
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ABSTRACT Objective: To investigate the effect of microRNA-1204 (miR-1204) expression on proliferation and apoptosis, epithe-
lial mesenchymal transition (EMT) and mitogen activated protein kinases (MAPKS) signaling pathway in non-small cell lung cancer
cells. Methods: Human non-small cell lung cancer A549 cells were randomly divided into miR-1204 group (transfected with
miR-1204mimic plasmid), NC group (transfected with empty plasmid) and control group (only with transfection reagent). Cell prolifera-
tion was detected by methyl thiazolyl tetrazolium (MTT) assay. Cell apoptosis was detected by flow cytometry, and the expression levels
of E-cadherin (E-cad), N-cadherin (N-cad) and vimentin (Vim) mRNA were detected by real-time fluorescent quantitative polymerase
chain reaction (RT-qPCR). The expression levels of p-P38, P38, p-ERK, ERK, p-JNK and JNK mRNA and protein were detected by
RT-qPCR and Western blot (WB). Results: 12, 24, and 48 h after culture, the cell proliferation inhibition rate in the miR-1204 group was
higher than that in the control group and NC group at the same period (P<0.05). There was no significant difference in the cell prolifera-
tion inhibition rate between the control group and the NC group at the same period (P>0.05). However, with the prolongation of culture
time, the cell proliferation inhibition rate in the three groups increased, and there were differences between the two time points in the
groups (P<0.05). The cell apoptosis rate in the miR-1204 group was higher than that in the control group and NC group (P<0.05). The ex-
pression level of E-cad mRNA in the miR-1204 group was higher than that in the control group and NC group (P<0.05), the expression
levels of N-cad and Vim mRNA in the miR-1204 group were lower than those in the control group and NC group (P<0.05). The expres-
sion levels of p-P38, p-ERK and p-JNK mRNA and protein in the miR-1204 group were lower than those in control group and NC group
(P<0.05). Conclusion: Up regulating the expression of miR-1204 can inhibit the proliferation and promote the apoptosis of non-small cell
lung cancer cells, and also inhibit their EMT, this effect may be achieved by inhibiting MAPKs signaling pathway.
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J i g IR YT R R RS B )R YT 1 oRP, MicroRNAs (miR-
NAs )& 285 BEORSFI IR PEZE /N E SRS RNA, B4 158
i 540 B #U5 ff RNA (mRNA) 9 3'- JEHH1E X (3'-UTR) H %
AAEAE LA B ik miRNA P FITERE 53¢ J5 HE PR ik v R 322
YERIY, Z I 5E 2 W15, miRNA J2 g i) 30+ s il 78
LR AL TR OCEE T, b A0 4 B LR AN
I BRI SEDS . miR-1204 J& R EEAE A OC miRNA, 7%
TR FA S H00 Jiang SEHFFEH R M, ) miR-1204 3%
IR AR/ N B AR T2 25 5 \TNML 43301 i BEAEOG , XS BR B
TSRS K AR/ N it 8 20 S O S SR A AR DG R 22 3URUR AL ER P
fit (MAPKSs ) {5538 % 75 F /N A 0 s 14 ¢ A= i e v A o
PEFT, I S RS, b e [B) B AL (EMIT ) 2 g &
AR EEGS R, SR AN R AR BEAOC . (HERT N
1E, &T miR-1204 3568 = /N 4H A Al 465 200 HL 3 5 95 7 JEMT
I MAPKs {7553 [t 14 5% Wi 5 (W 0F 5 S A5 i, DR AR AR 900
NAR/N A AS49 b Y miR-1204 #4730 Rk, I
FOHE/INH R AR M58 . 99T JEMT FI1 MAPKSs {555 it
s BHGE AT .

| R 5 E

1.1 ZHRE G FI 51

NAEZINH B i 968 AS49 20 T D0 7 8 A A BHECA
FRAFL. 10%A64F MEE B ) MNFE AERHE A RA . 55
R B FARE I B LR T AR AR R A TRA
TR B b 5 B LR A BR A R . Lipofec-
tamine™2000 F% Y357 ) F 35 |5 Invitrogen /A H] , MTT Assay
Kit {71 & (MTT)W T R F R A R A . Trizol 35
G B R AE AR R W] . Annexin V-FITC 4 )4
TR U G0 F g3 = RAE M HAR A BRA B SR tE
it R AW EE N (RT-gPCR )G & (SYBR Green) W T~ | iff
e TRABRA T . S/ p-P38. P38 p-ERK (ERK |
p-INK INK —470l F 3¢ [ Abcam A v, HHL ALY EGHRIC
PSR P T2 M5 R ) AE YRR BRAF .

CO, BE 73461 T BRI T Bk A A BH A PR A F . BSF-58
PGB T Fig A A RAF] . ST-360 A Y fEts

{OEF LR A TR A FRAR . Cytek NL-CLC 45
TR AN AU F LRSS A A PR A F . LF50 {5 5 5%
6B WA T T M T SRR L HOR A IRA W . BK-CW16 #
RT-qPCR (UG F LR EHRVBL 2 AR AT BR/A R . Qubitd.0 %R E
AT TR B R /R B (P ED A R . Invitrogen
iBright {5 R G000 T £ E PR CH/RBHEA RAFL
1.2 ¢HRatEFR Y AR

NAE/N IR AS49 4N H L TR R HF T 5 & 10%
6 4 I 7% (100 png/mL # % % il 100 U/mL 7 % % 1 RP-
MI-1640 £33 | 7F CO, B 348 (37°C 95%IR i . 5%CO,) H
Wigt, MR, TR K ExH s KBIN, BENLS R
miR-1204 41 NC 4 FMxf R4, HAHRHE 3 MR, L
miR-1204mimic FARIFE Y miR-1204 I ANAA , 25 3 Fokifs e NC
ZHLAH AL, o R 2 I A S R ], B S A e R A
ARG T . F Y m AkEERh 5% 48h, IF4E BSF-58 5 WiMERE
WEEHL YL, A0S, Y iR = WL L Ye 20 M85 / LA v 420
A%< 100%.
1.3 MTT &l 4R issEiE R

W 1.2 R g Ra S 5 e AS49 4, 43 W3RN T 96 FLAR
AL 0.2 mL HAEATRE Ry 1x 10° 4>/ 4L, 43555 12h 24 h,
48h, HHWE 3 NMEIL. WELRESFLPIMA 5 gL MTT
PR 10 WL, B E 4 h, FOIA LN 150 pL, %R
5], R FH ST-360 1A= Wy BippR AR 45 FL T 490nm Zh 4505
{H(OD), T3 AN Ha e FE M i 2 . 40 5 7 ) 3R =(1- SEEGAL
OD {& )/ %} &4 OD fiix 100%.,
1.4 X 4R pa e A RE B R

B 1.2 WhR g R BB e ASA9 AL, SR 0.25% B 1k
JEEEE G, F LTS, B RRER2E 0l (PBS ) WRELAN A, 43 I HL
Z A ER 0.3 mL, Jin A 5 pL Annexin V-FITC FlRLAL PN I
(PO, HFEIRA) , #E 15 min, R Cytek NL-CLC 4263
it AT SRS 5 2 A AR T4 L
1.5 RT-gPCR #& i 4 fE E- $58EH (E-cad) N- 5HERA
(N-cad )#RiEF2E A ( Vim )mRNA HFRixKFE

B 1.2 g g R sk s AS49 4, SR 0.25% M 1L
JEWAET 1.5 mL B4 d, ] Trizol X7 & 42 B4 g b 44
mRNA >R H Qubitd.0 A% e A TG B i) mRNA
WeRE , Fl—25 1k RT-qPCR &5 & e il T3 i 5t , P DL H AN AR
T WER% B2 (cDNA) Btk 47T qRT-PCR 4734, 514 )7 41 Il &
1. MW EAFU :42°C 30 min (1% ),94°C 5min (1x ),
95°C 15 s+60°C 1 min(35% ), GAPDH NP3 , R H 2+
¢ O H A AR X R B

x1 BFRER5MF

Table 1 Target gene primer sequence

Target gene Upstream primer

Downstream primer Fragment length(bp)

E-cad GCAGGCATTAGCAGGTAG
N-cad TAGACATAGCATTGACA
Vim GCATAGACATAGACAAA

GAPDH GCATAGCACACACGAATA

TGACCTAGCATTGACA 458
TTGACATTGCAACAG 362
TAGACACATAGCACA 481

GACATAGACATGCACA 225
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1.6 RT-qPCR # I 48 B p-P38.P38.p-ERK . ERK . p-JNK JNK
mRNA HFRILKF

B 1.2 A5 Ra s g AS49 41, SR 0.25% R 1L /e
WEET 15 mL B0, Trizol 35| S 4RI 5 mRNA

SR Qubitd.0 7% BR A2 S A DO TR M4 B i) mRNA ¥R
FH—#57% RT-qPCR 2R & Jelf A T 3%, # UL cDNA SR fe
17 qQRT-PCR Y14 51175 W3 2. KW &4 1.5, LIGAPDH
HINS IR SR 27 ¢ O 1A H BRI AR Bk o

2 BHRERSIWFS

Table 2 Target gene primer sequence

Target gene Upstream primer

Downstream primer Primer length(bp )

p-P38 TGACCAGTACATTGACA
P38 TAGCCATGACCATGCACCA

p-ERK CCGATAGCCAGATGACA

ERK AACTAGCATAGCCACCA
p-JINK TGCAGCAGTTAGCACACG
INK TGCAGTGACAGTAGACAA
GAPDH GCATAGCACACACGAATA

CATGCACCTAGCAGGAT 336
TAGCCATTAGCACATAGAA 336
TTGCATGCCATAGCACA 425
CGTTGCAGTAGCAAGA 425
TAGCCCACATGACCAGA 631
TAGACGATTAGACGTAGA 631
GACATAGACATGCACA 225

1.7 Western blot 4 iUl ZH Bl p-P38.P38.p-ERK.ERK, p-INK,
INK EHHIFRIEKTE

BU1.2 g U AR L Y ASA9 i, SRR, RA
RIPA 20t A0 M 24 LASRIBCE AR 1 o KR I 1) 2 kA T
T TR ER AN IR N R B LUK, S5 R H R A
2RI N E AR T B i E (1:500 Fike) . —
hiiEE (1:2000 78 ), mdafiif] ELC fb2# 0GR i,
Image J1.9.1 #4347, LA GAPDH NN 1A HEH
AR Ik
1.8 FIHFEFHE

v

Bright field

2.2 ZPYHAIETEINH EA LB

JEFE 12,24 .48 h,miR-1204 21 40 i 434 5t 310 4 R 2 w85 T %)
WL AN NC 2 [ (P<<0.05), X+ HB 21 55 NC 2 [R)39 i 4n ffa st
TR 22 RG240 L (P>0.05) . =440kt 45 57
ik ) S, A R334 B 1 o) SR B (P<<0.05) . WL 3.
23 FAMMBTEZMLEE

NP HRZH NC 2H 1 miR-1204 21 41 i )8 75843 51k (28.31%

R J1 SPSS 22.0 73 #r ¥4l , GraphPad prism 22 il 44k
P AF G IEZS A BT OB DL B Brifl s (ot )R,
ZREATHRE VORHEBCR B R T 22007, W L BCR ]
LSD-t £6; 46 5 A [l o 1] 1500 £ Bk LU AoR Y S A2 0 4 5 22 20 #
PI LLBER ] SNK-q # . P<0.05 S22 A7 geit24 78 o

2 R

2.1 ffmEEgiER
miR-1204 YL 48 h J5 3R =80%, 5 YL, WA 1,

" Dark field

B 1 EERUEEE R (x 200)

Fig.1 Transfection fluorescence picture(x 200 )

3.52)% . (27.05% 3.17)% .(55.06% 4.11)%, 2% 54 Geit2gE X

(F=57.271,P=0.000) ; miR-1204 £[ £ Jitd J8 7= 3% & T %F B 41 fn

NC £(P<<0.05). LK 2.

2.4 Z4EHAA E-cad N-cad, Vim mRNA fFRi% Kk FRILLES
miR-1204 4] E-cad mRNA [ 335 /K5 F i B 41 Fil NC

#H(P<<0.05),N-cad ,Vim mRNA fit) 235 /K A T HEZH Fl NC

4 (P<<0.05), XTHBZLFN NC 41 E-cad N-cad il Vim mRNA
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Table 3 Comparison of cell proliferation inhibition rate in each group(xt s, %, n=3)

Groups 12h 24 h 48 h
NC group 15.33+ 1.02 20.31% 1.61¢ 25.14% 2.08¢*
Control group 1491+ 1.13 19.88+ 1.45@ 25.06+ 1.97@
miR-1204 group 2031+ 1.54* 36.85+ 2.42%%@ 58.36+ 3.02%
F F between groups=17.319, F time=191.526, F interaction=79.860
P P between groups=0.003, P time=0.000, P interaction=0.000

Note: compared with control group, *P<0.05. Compared with NC group, “P<0.05. Compared with 12 h, ®P<0.05. Compared with 24 h, P<0.05.

80+ mm Control group 2.5 4HpE p‘-P38\P38\p-ERK\ERK\p-JNK\JNK mRNA §J R ik

:\; =3 NC group REAIELRE _
5 604 ) Xt HE41 NC 4171 miR-1204 1411 P38 .ERK .JNK mRNA
15 B3 MIRA204QI0UD s P21 e 5 563 14 3L (P>0.05) . miR-1204
@ 404 2l p-P38 .p-ERK ,p-INK mRNA 13 35 7K F-{I% T % 41 1l NC
§ 4 (P<0.05), %tH&LH A1 NC 20 " 40 il p-P38 . p-ERK ,p-JINK
& 207 mMRNA A KT 2 SIS 24 1 L (P>0.05), WL#E 5.
Z 2.6 4HH p-P38.P38.p-ERK . ERK . p-JNK JNK B [ ) 3 3% 7k

0- Ttk

‘ooQ @0" ‘ooQ XFHAZH NC 21 Fil miR-1204 4141}l P38 .ERK INK % [ iy
S° &% @u"’ F KLU Fee s 5 T4 H2 8 X (P>0.05) . miR-1204 41
& @q:" p-P38 . p-ERK ,p-JNK ZE [ ) % i /K {16 T %t I 41 il NC 41

(P<<0.05), XFHBZLAN NC P4 p-P38 . p-ERK .p-INK

B2 AMRRTENILE 35 KT e 2 8 L (P>0.05). W% 6. 3.

Fig.2 Comparison of cell apoptosis rate of each group

% 4 &AM E-cad N-cad, Vim mRNA B35k EHILLE (x+ s,n=3)

Table 4 Comparison of expression levels of E-cad, N-cad and Vim mRNA in cells of each group(xt s, n=3)

Groups E-cad mRNA N-cad mRNA Vim mRNA
NC group 0.18+ 0.05 0.51% 0.04 0.64+ 0.01
Control group 0.18+ 0.04 0.50+ 0.05 0.65+ 0.02
miR-1204 group 0.46x 0.02*" 0.23+ 0.02** 0.27+ 0.06*"
F 52.267 50.467 102.951
P 0.000 0.000 0.000

Note: compared with control group, *P<0.05. Compared with NC group, #P<0.05.

% 5 KA p-P38, P38 p-ERK ERK  p-JNK , JNK mRNA HyFik7KFEHIELE (v 5,n=3)
Table 5 Comparison of expression levels of p-P38, P38, p-ERK, ERK, p-JNK and JNK mRNA in cells of each group(xt s, n=3)

Groups P38 mRNA p-P38 mRNA ERK mRNA p-ERK mRNA JNK mRNA p-JNK mRNA
NC group 0.71+ 0.11 0.73+ 0.12 0.66+ 0.07 0.63+ 0.09 0.79% 0.14 0.75%+ 0.13
Control group 0.72+ 0.10 0.72+ 0.11 0.67+ 0.12 0.65+ 0.07 0.79% 0.15 0.76% 0.12
miR-1204 group 0.71% 0.09 0.31% 0.05*" 0.65% 0.10 0.25% 0.06** 0.77+ 0.13 0.27+ 0.04**
F 0.010 17.824 0.031 27.542 0.020 21.456
P 0.990 0.003 0.970 0.001 0.980 0.002

Note: compared with control group, *P<0.05. Compared with NC group, P<0.05.
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& 6 HHMA p-P38. P38, p-ERK . ERK . p-INK INK & HHIFRIEKTFH LB (1 5,0=3)
Table 6 Comparison of expression levels of p-P38, P38, p-ERK, ERK, p-JNK and JNK proteins in cells of each group (vt s, n=3)

Groups P38 p-P38 ERK p-ERK INK p-INK
NC group 0.54% 0.08 0.52+ 0.07 0.48+ 0.07 0.25+ 0.06 0.58+ 0.09 0.52+ 0.08
Control group 0.51% 0.06 0.53+ 0.08 0.49+ 0.05 0.26x 0.05 0.57+ 0.08 0.50+ 0.05
miR-1204 group 0.50+ 0.07 0.21£ 0.03** 0.49+ 0.06 0.09+ 0.01** 0.57+ 0.08 0.20+ 0.03**

F 0.262 24418 0.027 13.210 0.014 29.510

P 0.778 0.001 0.973 0.006 0.986 0.001

Note: compared with control group, *P<0.05. Compared with NC group, “P<0.05.

P38 43kD

p-P38 43kD

44kD
| G —

JNK

—— . L )]
42KkD

3 BREBRKE
Fig.3 Electropherogram of target protein

Note: A: NC group. B:control group. C: miR-1204 group.
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WFE 45 5 7% , miR-1204 41 E-cad mRNA (1) 3235 7K F &5 F- %t
HEZH A0 NC 41 ,N-cad,Vim mRNA {1} 3¢ 35 AL T X iR 41 Fn
NC 4, $i8 F8 miR-1204 7] LI /) 20 i il g 20 Jfd % 2
EMT . N-cad 1 Vim J& I8 20 it 18] 5 B A i) bn i ) , E-cad &
R RIBEAR R AREY, RSP AI EMT (14 H
PR =>, fE%& 4 EMT BB 4, N-cad Al Vim (1335
M, E-cad [/ 3R35 T &Y, Peng SEAF5Y W/R), miR-1204 7£ £
b S A IR GA &3R5k miR-1204 f5 f 4H i Xt
SRR URMER N, UESE miR-1204 32 k40 1 88 40 i
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WA o s S s AR A 1 B A DR, 2Rt 4T
O INK ALY INK ] USSR 7454 (e dE A i s i e,
TG P38-MAPK 1] LA T A T3 D% 5, 400 240 e
ToRYE A . 133655 miR-1204 5, MAPKs {4 3 (5 S
TR BRI ], LT Vi OG5 TR 14 5 S)e Rl A2
) 2 /I 290 L 9 200 0 A A7 Ry 2l s T I /4
i g 4 A B 7

i BRRE, BV miR-1204 (/3235 7] LA i3 1 MAPKs
1553 45 2 A /N 200 6 e 4 3 AR LR T o
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