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miR-142-5p 1# 13§20 L 57 [8] BAZ (LI ff R 2 H1650 AR AR 2 51X
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i ZE] a8 & 53 e 2404 miR-142-5p [1)3R% K& H A H1650 4 958 17 728 3B K - 5 18] )5 #% 1k (epithelieal-mesen-
chymal transition, EMT) ({52 0 Kz HAE ML . 7 6k U2 201448 1 H Z 201548 1 £E] b B2 R K 27 55 DY 22 e Bl AR T g 1)
B 2205 BRAIE SIZ PR 107 491 Jl e 28385 009 2H 4R T FLo 55 AL R A, DA B N I e 410 L % H1650 . HCC827. A549  H1975.PCO FIA
YA A BEAS-2B, A qPCR 3256 A8 W fil B 28 23 J 41 i o miR-142-5p [ 3RE KF J H 5 B IR IRFFEI L R . 43 3
miR-142-5p B (mimics) «miR- B4 XF B85 KL (miR-NCO#% 4 H1650 41 i J , F CCK 8 4H i %I IR %5 & Fl Transwell {228 5156 43
ST H1650 41 A 39 48 (2 2 FIIEAS e )0 o A3 F AR08 85 T L 000 miR-142-5p f#E SR A , 38 Ik U7 o 2% e o 266 IR s 56 56
1IE miR-142-5p X #8 5E% [A] 7 1 4% 4 H , Western blotting 45 I 41 i J&] HH 25 11 48 14 305 5 (cyclin-dependent kinase 5, CDKS) & EMT
MREAMEL KT &R Jllm 208 40 8 22 miR-142-5p ik /KT 8 % T 55 40 43 % BEAS-2B 4l Jifd (1) P<0.01) ; 107
il fii e 20 23, 61 451 (57.01%) IR 3K I miR-142-5p, Fo KA KT 5 B2 1) TNM 2 ]tk &5 5688 25 DIAH 56 (35 P<0.01) o 5%
miR-142-5p #A) f5 , H1650 41 i -H miR-142-5p =314 , 41 38 5 A2 28 FIT R e 71 i 3 PR (35 P<0.05 B P<0.01D . AEW)(E B
% L H 100 CDKS 72 miR-142-5p (3B 5E A , 28 X0 ' 22 B 15 BE A 56 IE , miR-142-5p W] 4 25 PR IK H1650 41 il 1 CDKS %k 7K
F, i HE 1 E-cadherin %3 , [# /i N-cadherin 1 Snail {15 7K 7 (35 P<0.01) . £& 4 : miR-142-5p 75 il i 4 SURAM g b AR
SRS, HiE T 8 CDKS RiA 20 EMT #llii H1650 4R 12 2 51T & fg
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miR-142-5p inhibits the invasion and migration of lung adenocarcinoma H1650
cells by affecting epithelial mesenchymal transformation

WANG Miao®, WANG Yu®, LYU Wei", DUAN Yugqing”, JIA Yunlong®, LIU Lihua® (a. Department of Thoracic Surgery; b. Department
of Tumor Immunotherapy, the Fourth Hospital of Hebei Medical University, Shijiazhuang 050035, Hebei, China)

[Abstract] Objective: To study the expression of miR-142-5p in lung adenocarcinoma tissues, and to explore its effect on prolifera-
tion, invasion, migration and epithelieal-mesenchymal transition (EMT) of H1650 cells and the potential mechanisms. Methods: A total
of 107 pairs of lung adenocarcinoma tissues and corresponding para-cancerous tissues from patients, who underwent tumor resection
and were pathologically confirmed at the Department of Thoracic Surgery, the Fourth Hospital of Hebei Medical University between
Jan. 2014 and Jan. 2015, were collected for this study; in addition, human lung adenocarcinoma cell lines (H1650, HCC827, A549,
H1975, PC9) and human bronchial epithelial BEAS-2B cells were also used in this study. qPCR was used to detect the expression of
miR-142-5p in lung adenocarcinoma tissues and cell lines. The correlation between expression of miR-142-5p and clinical features was
analyzed. After transfection with miR-142-5p mimics or miR-negative control (miR-NC) plasmid, the proliferation, invasion and migra-
tion of H1650 cells were detected with CCK-8, Transwell invasion assay and Wound healing assay, respectively. The bioinforamtics
tool was used to predict the target genes of miR-142-5p, and Luciferase reporter gene assay was performed to validate the regulation of
miR-142-5p on target gene. Western blotting (WB) was used to detect the expressions of cyclin-dependent kinase 5 (CDKS5) and EMT-
related protein. Results: Compared to Para-cancerous tissues and BEAS-2B cells, the expression of miR-142-5p was lower in lung

adenocarcinoma tissues and cell lines (all P<0.01). Of the 107 cases of lung adenocarcinoma tissues, 61 cases (57.01%) showed
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decreased miR-142-5 expression, which was correlated with the TNM stage and lymph node metastasis (both P<0.01). Transfection of

miR-142-5p mimics significantly up-regulated the expression of miR-142-5p and decreased the proliferation, invasion and migration
of H1650 cells (all P<0.05 or P<0.01). Bioinformatics showed that CDKS5 was a target gene of miR-142-5p. Luciferase reporter

gene assay and WB validated that miR-142-5p could significantly down-regulate CDKS5 expression in H1650 cells, up-regulate the

expression of E-cadherin and down-regulate the expressions of N-cadherin, Twist and Snail in H1650 cells (all P<0.01). Conclusion:

miR-142-5p is low expressed in lung adenocarcinoma tissues and cell lines; it suppresses the EMT process to inhibit, invasion and

migration of H1650 cells via down-regulating the expression of CDKS.

[Key words] lung adenocarcinoma; H1650 cells; miR-142-5p; cyclin-dependent kinase 5 (CDKS); proliferation; invasion; migration;

epithelial-mesenchymal transition (EMT)
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JIs e 2 4 TR A T 25 i B 2 e v FA) SRR AR TR
A iR R ZE A S AR A it b I 85%
(19 RS A AAE /N Y i 5 (non-small cell lung can-
cer, NSCLO), He 1 R4 J s ™ o T/ i e 1) 2%
HIRIT F B OB B RS (B ARG T R A
FHAR . PRI, VRN T R e SR AR AT N R A
KHLHIE R T 1 — B4R w7 RO B BB 5 -
/N RNA (micoRNA , miRNA) 72 — KK 214 21~24
nt /N5 FAESR Y RNA, 32 Bt 5 R R 1 37 -9k
4w fid [X (untranslated region, UTR) 25 & 17 5 H [F il 5%,
0 LB, R 3 R 5 K R R R 4R
P RS R () Th RE 22 5 » miRNA BE AT /E s L A, B
A A S 0 R R FEAE . miR-142-5p 75816 H
Joes  JR e e S5 E N %) 22 Bl b g vh 2SR A
ARAS R — Pl e i 100 w1 e T 40 P 15 B A2 2B AT A2 1)
I LS, H A miR-142-5p 75 il B b g g 47
B AR TR AT RTE . AR
i 3 R B miR-142-5p £ Jiff i Ji8 ) 2R a8 Rz Hexd
H1650 2 Jf 3% 1 A= W) 247 9 (R 52 i, ik — 25 Jie) B
miR-142-5p 7 i i 1= 225 7 A AL .
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1.1 W RTH

ICEE 2014 451 H 22015 4E 1 A [ T JbEFREK
55 DY = e i A0 R R DB L 200 2= A 2 1 107 1)
it R Jes E6: 98 B g 55 4 43 (B e 4 10 % 3~5 em 1Y)
IEHAGObRA , o 54 49 6], £ P 58 4], 4F ik
29~73 %, AL AERY 51 % . AT B RATH R IT(E
FIHUMIEIRIT o R UIBR bR A — 70 B TR A
17 LLSZ U RNA F T qPCR KM, 55 — 643 A7 i F, 41
)R DL e ARSI . 3% HE UICC 28 LR br 4
X AT TNM 20 3, Horb T 161 1T 61 451 11T
1301 . T bR A KGR BERH RS 38 2 L R B
K25 DY = B I 2 A0 B 2% 5% 2 e, 9 el 2 3 B L
FIEBEMERET.
1.2 @mie 7 A £ X7

i i 41 B 22 H1650 . HCC827 . A549 . H1975.
PCO A S5 & Rz 41 it BEAS-2B 1 [H £ 2 B
Bt A6 5 B R 2 2 e At F 9 P R, AR S0 SR AT
RPMI1640 3% 77 2 | Jik 5 1 8§ H 35 [ Thermo Fisher
AN HE], B RNA F2HUR ) TRIzol 14 H 3£ [E Invitrogen A
H] , W 557 & SuperScript RT 4 H %K Fermen-
tas A 7, qPCR 51 ¥t i S IR AL R A 7] & o
TN 4 A A B R RO 14 R 5 (cyclin-dependent
kinase 5, CDKS5) . f& $7t A\ Twist 14 1 N\ GAPDH #i
A ) 35 B Abcam A A, BB b R85 5 B (E-
cadherin) Fl et N #2245 % & 11 (N-cadherin) $iL {4
H 2 [E Cells Signaling Technology /A 7 , Lipofectami-
ne™ 2000 1 [ 3% [ Invitrogen A 7 , % 't 3 B 4 15 %
KA 77 &5 8 H 32 [E Promega A 7] , SP iR 7T & Al DAB
R BB A R & i 2 F 72 miR-142-5p i
L% (mimics) A1 miR-NC ¥ H 3% & Thermo Fisher
NCIP
1.3 miaddic S ER o m

18 FH &5 10% AR 4 L35 <0.1% XU RPMI1640 15
IR H S 9% H1650 . HCC827.A549 . H1975.PC9
FIBEAS-2B 40 Al 248 B 1 A= ) 47 9 ) S 58
3 N G (F% e miR-142-5p mimics) A1} 8 2H (F%
L miR-NC) , K Jll miR-142-5p B34 % CDK5 % ik
FR) 5 M A 2 52 565 43 A [ A o 2 (B e miR-NC) L #
Yol (#% YL miR-142-5p mimics) A1 75 [ 5 B 4L CA i
ey, 2 )G #% miR-142-5p mimics & miR-NC Jii $i
W B AT R A M e, DR R AR TH H Bk
=B N
1.4 qPCR #& ) A i /% 28 223 F= 4@ 8L & miR-142-5p 49
F kK

2158 0 1548 FH TRIzol $2HU AL RNA, 584053 ok
FEE D0 B A R T i, 2 R R S ) U B R
FEL DU T pg $REUA A RNA /E A BEHR , K RNA 10654 5%
79 cDNA. DLt cDNA AR 34T qQPCR 3 , [ M
2644 :95 °C 5 min, 95 °C 155,60 °C 305,72 °C 30 s,
40 MG . 5I9F 51 : miR-142-5p F 4 57 -GAA-
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GATCTCC AGCCACCTGTTTCACA-3’ ,R N5 -CC-
GCTCGAGTAGTCCTTCACTTCATG-3" ;U6 F N5 -
CTCGCTTCGGCAGCACATA-3" , R i 5" -AACGC
TTCACGAATTTGCGT-3" - LA 222 ) {H K 7~ miR-
142-5p FARNT FIE KT, 240022 ARk, 24 40<2
ML .

1.5 RJR AL &AL MR AR 48 40 F CDKS & &

T e Ut B 5 SP Y HEAT o dH AR I 4H 2R
CDKS %A . FEDIR G EEEN 4 pm PIbR A A7 I
I R 5 0t s /K AL, M0 #% R 3 Bt 42 B 10 min,
3%H,0, 3 [ A 5 14 o A AP B , in A\ CDKS $it f&
(1:30004 °Cid . kK H, MAED R =Pt TAEH
FIEAR I A ALY B (HRP) b0 4 25 09 (2 LAE
DAB &5, JR ARG 4%, KB o BPEXT R 2H DA
PBS B —Hiab B, HARDIRFET . PR AL
RS MALEF (<200 T BH M40 H 73 2 < BH 41 A
K <25% N 0435 25%~50% N 1 53 5 >50%~75% N 2
93 5>75% 93 45 o RIS 44 22 55 14 240 Jf 52 L ) % £
BRPETEAY TR0 5 IRER BN 1 o BR BN
29y KA N 3 4y o B IR 2 WA A AH I, 0 40 N
CT A2 AT 3~ G N 5~6 S N
CH A7 E Y PP R AN+ e B
Kik. H3IBALERIGARREIEEINERE R, RHXE
VEAS B 79 AR VP2 B-F- 28 4 e 45 2R
1.6 CCK-8 :&A4& 7 H1650 2@ L 69 35 74 7t

2 [ CCK-8 17 4 1 B -5 1) 77 V856 H1650 41 fid
I FE RE J1 AT RGN . S BUD IR B N 2x10° 4>
AR T 96 FLAR . A MO R LA AN LA
A 10 pl CCK-8itGfI AR FR M M & 2 h 5, H
il A SRS 450 nm Ak 1 56 %5 5 (DO HL , 41 A 384 5 3%
=9 L DE-= AL DE)/GHEFL DE-2 A fL
DAED .

1.7 e R A A 52 3o A6 M H1650 m Ao 69 3T 4% 58 7

EOGH BT ) H1650 40 i -4 B A0 T 6 FLIR , 78
6 FLAR Y T 1) 5 25747 Ze b ic , 24 h s A 200 pl #
A SRS I 2 25 BT 15 T PAT S I 3 2k,
PBC ¥ 2 ¥, I\ 2 ml %5 1% fifi 4 1137 7Y RPMI 1640
R E 9T 0.12.24 h 7E (5] B B e T W 8¢
H1650 2 i [r) Kl JR X 35k 3 4% 1 2 i
1.8  Transwell 55 3460 H1650 @ ftL 6942 22 58

i F 8 um fL1%£.6.5 mm B 42 [#] Transwell /N =,
FH Matrigel 2 Jifi & 9 #% Transwell /N % [ 15, % HX
2x10° 4~ H1650 41 i # # & Transwell /N = 1 % .
= NP 10% FBS [ RPMI 1640 555558 . 3 ks 5%
24 h G B /N, 375 =R, PBS it e , AR 2
BN F B REERNAMEE R, PR 4% 2 %

FH T ] 7, 4R )5 FH 0.1% &5 & 45 4 4 15 min, PBS P
W, AR IR T 98 RO B ATL G 4 10 S REET o 2, B
YA .
1.9 Western blotting(WB) 4 #l] CDK5 & EMT #8 X &
B 0y & ik K-F

BCA 720 % 2H A0 B T e 25, % HU 30 pg
B i 26 10 min, B T 0Kk A # 5 , 317 SDS-
PAGE. ¥ PVDF Ji , 5% Wi ig @543 #1311 2 he TBST
Vel 3 Y5, IIN CDK5(1:2 000).E-cadherin(1:2 500)
N-cadherin(1:2 000) A1 Snail (1:3 000)—$1)5 T 4 °C
WEE ISR . X H, TBST B3 K5, I HRP Frid
FI S L 2P T (1:2 000) = i7 ¥ & 2 h, TBST
Vel 3 ¥, K FH ECLAT 78U H 2.5 . A Quantity One
4.6 A MR, LL GAPDH N A &8, DL AN
HAFH K EE 2 RN E AN RIE & .
1.10 %its it

qPCR.CCK-8. %JJK # &  Transwell . WB %5 SL 56
YIE A 3. K SPSS 25.0 G i+ # 1k it $d k47 4k
o THE TR DL xs SRR, HE R SRAA K 1) B A
T A% PR B F1R 22 0 1 PR A A 56, miR-142-
5p 5 i AR i BRRFAE B 98 &SR H 2 1556 , miR-142-5p
F1 CDKS5 3Rk 1 AH 5% 14 2K H Spearman %5 25 AH ¢ 73
Bro PLP<0.058% P<0.01 Ko 7 Gt o

2 & R

2.1 miR-142-5p A8 28 L Anmfie 7 P KR &

qPCR A 25 5 (B 1D 2o, il i 2H 21 miR-
142-5p R LK RFEMLTHEFH L (=5.317, P<0.01;
B TAD 5 107 51 it i 2H 23, 46 151 (42.99%) = R I8,
61 %1 (57.01% ) K £ ik , H K ik K V5 & FH TNM
a3 RN Ik T 45 B 7 %5 DA Ok (1=0.342,0.347 , 3
P<0.015 38 1), 1fij 5 835 5l 4 6% 12 2896 Bl
5% (=-0.040 . —0.168.-0.016, £ P>0.05) .

fiiti iR 5 H1650.PC9.H1975.HCC827 Al A549 4
fil HF miR-142-5p FIA /KT 15 &5 K T BEAS-2B 41 iy
(1=29.963.33.198.20.833.22.316.22.946, 3 P<0.01;
1B), H 1 BLH1650 2 fitd 1) 32 14 7K 1 5 A% , 05 22 1)
RE SZI6 % F H1650 41 A .
2.2 miR-142-5p 2 & MK H1650 @ fiL 69 38 74 42 %
Faif A% f8 7

# Y% miR-142-5p mimics )57 , 5 miR-NC 41 LL#%,
miR-142-5p mimics Z1 H1650 41 ffil o miR-142-5p )3
KR35 FR(=25.918,P<0.01; 1 2A) , 4H B
B (24 h:1=4.347,P<0.05;48 h:=7.624,P<0.01;72 h:
t=12.746, P<0.01; & 2B) \ {2 2% (+=11.103, P<0.01; [¥]
20) JiL # fe 71 ) 6 2 B AIK (1=8.647, P<0.01; &
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2D) . SEEG LR R K B, miR-142-5p mimics & 3% 11
H1650 21 i 1 miR-142-5p (33K KV, 5 35 41 41 g
(RHGTE 1R 28 SKIT R RE T
2.3 CDKS5 &A% F miR-142-5p 89 ¥ &

B o A9 15 B 5% T A Targetscan. miRanDa
1 Starbase V3.0 & ¥, CDK5 ) 3’ -UTR L F A 5
miR-142-5p %k &5 & [ 47 55, $2 7~k CDKS 1J BE &
miR-142-5p [ —MHEEEH (K 3A) « XK R BER TS
B DR S B0 A 45 SR (P 3B) R B, I\ miR-142-5p 45
WA BENS BB BEAL 37 -UTR-574E (37 -UTR-WT) 4 [
¢ 650 (.=20.361, P<0.01) , {H K fE f4 (K 37 -UTR-
MUT 41 5% )6 38 FF (1=2.505, P>0.05) . WB 5L I 45

FE30) KB, I N miR-142-5p mimes 7] & # [
i H1650 41 ffd HH CDKS 1) £ [ Rik7KF (¢=17.103,
P<0.01) ,{HE: 4 miR-NC Jf- AR P& Ik CDKS [ 855 AR IE
K (=2.886, P>0.05) . [T CDKS & {2 # EMT i
TR OCHE 8 1 2 — , i3 — Pk Il miR-142-5p X} EMT
A B AR IXFEM , K I miR-142-5pmimics 7] - 1
E-cadherin [ %2 % 31 F 1] N-cadherin Snail ft) %14 (&
4D). W 3E AT, CDKS £ 3R ik T i i 21 4L
YRR R . 107 41 it g 412 R 61 1] (57.01%) Bk
i5 CDKS3, [A] [ CDK5 5 miR-142-5p # ik /K7 £ 71
F(r=-0.314,P<0.01).

1 fHRRAEA LA T miR-142-5p Rk 5 B EIGKFIEFHENE XY 7 (%)]

Tab.1 Correlation between mir-142-5p expression in lung adenocarcinoma tissues and

clinicopathological characteristics of patients [n (%)]

o ) o miR-142-5p
Clinicopathological characteristics - - - 2 P
N High expression ~ Low expression
Gender
Male 49 20 (40.82) 29 (59.18) 0.174 0.700
Female 58 26 (44.83) 32 (55.17)
Age (t/a)
<60 81 31(38.27) 50 (61.73) 3.029 0.111
>60 26 15 (57.69) 11 (42.31)
TNM stage
I+11 77 42 (54.55) 35 (45.45) 0.342 0.001
il 30 4 (13.33) 22 (86.67)
Invasion range
T1+T2 73 31(42.47) 42 (57.53) 0.026 1.000
T3+T4 34 15 (44.12) 19 (55.88)
Lymph node metastasis
No 38 25 (65.79) 13 (34.21) 0.347 0.001
Yes 69 21(30.43) 48 (69.57)
A 7 B
w9 “ 10| —&
$ s ¥ < g 0.8
& % o ol
£ ‘3‘ & 3 E ool
o - S ok
% 2 %- :%: ;% 04} » o=
g e g g o - 2
r— . ’ll [ ]
@@,0%06 C’°9°6 ;;}Ps% P ?09 Q‘\q'\‘a \XC C%Q:\ ‘6\650 Pf’bs

"P<0.01 vs Para-cancer or BEAS-2B group
1 FfBRAELHLR(A)FNZEAR R (B) F miR-142-5p BYRIAKF

Fig.1 The expression of miR-142-5p in lung adenocarcinoma tissues (A) and cell lines (B)
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A: The expression of miR-142-5p in H1650 cells was detected by qPCR; B: CCK-8 assay was used to detect the proliferation ability of

H1650 cells; C: Transwell assay was used to detect the invasion ability of H1650 cells (crystal violet staining, x200); D: The migration

ability of H1650 cells was detected by wound healing test
2 miR-142-5p X H1650 ZHREIE%E (RZEFTH EE RIS
Fig.2 The effects of miR-142-5p on the proliferation, invasion and migration ability of H1650 cells
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H1650 41 b ml K #E40 D g . 8 3 M AE (S B
22004 I miR-142-5p FEEEE R & B, CDKS [
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[R &5 SR B AIF , 45 B 3% 1] CDKS5 /& miR-142-5p [t # 5
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1 3 S AR ) 24T M. 7E NSCLC H CDKS 71
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RIS LERYLE . R, A B 7EUHIESE , CDKS
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