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Abstract: Objective To observe the effect of microRNA-346 (miR-346) on the biological behavior of esophageal cancer cells

and discuss its molecular mechanism.Methods The expression of miR-346 in esophageal cancer tissues and cell lines was detect-
ed by real-time quantitative PCR (qPCR).The cells with the lowest expression of miR-346 were infected with miR-346 lentivirus
(experimental group) and empty lentivirus (control group).MTT assay and colony formation assay were used to detect the viability
and proliferation of cells.Flow cytometry was used to detect the apoptotic rate.The expressions of Yes related protein 1 (YAP1),cy-
clin E and apoptosis protein 1 (cIAPl) were detected by qPCR and Western blot.Results The expression of miR-346 in esopha-
geal carcinoma and cell lines was significantly decreased (P <0.01),TE-1 cells decreased most significantly (P <0.01).The cell
Viability[ (0.93+0.06) vs. (1.37+0.06) ] and proliferation ability[ (232.3+34.40) +(82.55+9.66) | of cells infected with miR-346
were decreased [ (8.26%+0.80%) vs. (0.94%=+0.28%) ,P <0.01], the apoptosis rate was increased (P <0.01).The expression of
YAPL, Cyclin E and cIAP1 protein was also significantly decreased (P <0.01).Conclusion miR-346 is low-expressed in esopha-
geal cancer tissues and cells, which can significantly inhibit the proliferation and induce apoptosis of TE-1 cells.The mechanism
may be that the expression of YAP1 gene is interfered by miR-346.

Key words: MicroRNAs; Proliferation;  Apoptosis

Esophageal neoplasms;  Yes related protein 1;

B B /KR H LI iR, to 2 i

b Biprde v B (R 9 S VR FH B miRNA S SR H:
AHIEBET 12 7S K H W JELIR 2 s 9 1) 5 TR i

TE BB P LHI AT R T o AR ST i

ZEEALFE N T | BREE R R R 3k Rt
it A At R A AR R B R IR
97 7 5 0 EAF BRI & SR & B R T Y
TR AR . U RNA (miRNA ) JE—2&
PR g% RNA, fE A I 58 2 AT R
TP AN A Y2 EA T b R AR, 5 R )
KA R YIRS . miR-346 J&— g K BLE £

MLEE miR-346 X 64576 40 A= 02245 R R i, 5%
W AT RERY 43 FVE LS, 2 miR-346 810377 £
PSR

1 MR5FHZ%

1.1 I&ERARA W 20164E 10 A 201744 A
B 2R 2R — R R B O M SRR B B
TR AS R S5 AR AR 6 %, A 9 191125 2 BIE 52



- 260 - Z # E %5 Anhui Medical and Pharmaceutical Journal 2020 Feb,24(2)

FF A NI E B2 B . s AR AT RATAE:
IS BA T  ARAS U 5 57 B 3 T 9 RUHE P9 ARAT o
AAFEARABEACIRZE 51 25, s ARG 7 222
EBRE R

1.2 ## NIEHSE R L 4Pk HET-1A Fl
AP EEIRAAR (TE-1,Ecal 09, Eca9706 . KYSE150)
W [ EREE B A R R B A s S
41 L A= 2 F 9T T . DMEM 85 3% 35 . RPMI 1640 55
FEHEFN FBS WA [ £ Gibeo 4] o Trizol {57 A4 A
2 [ Invitrogen /A 7] o qPCR AH I & FH 25 [
Promega /A H . PCR5 W A £ TAY TR (L)
AR A BRA 7], miR-346 1895k 75 25 R 2 A -
T LI AR BRA . BEMEEE (MTT) 125
& [ L Sigma /Al . AT AN EWHE &
KAEYFEEARWFT T, —Hi B-actin, Yes FHEHE 1 1
(YAP1) S 4B JE 91 25 1 E (Cyclin E) 20 A 98 T 1)
il FE 1 (cIAPD A H 92 [ CST/A A .

1.3 ZHREEEFR BRER S HET-1A FITE-1 535
T4 10% JiG 4 1 3% (FBS) B DMEM 5 73 3 v |
Ecal09.Eca9706 F1 KYSE150 1 5% T %% 10% FBS iy
RPMI 1640 J5 325, 137 °C.5% A Akt M Fne
FER GRS . LATE-1 A8t 42 , Jk miR-346
PEIRTENY TE-1 ANAELAL LI , fh U s 32 /i 2n
LA B R o AT % AXPEUE KIH G TE
-1 20 B A ER e X 4 o AN kA R A B 50% ,
miRNA346 18 5 15 5 25 0002 5 25 L TE-1 20l .
24 h 5 R R S 2505

1.4 qPCR &l miR-346 1 YAP1 & [F & ik 7k F
HRAE Trizol 157 & 146 BH 5 $2 M 4H 21 sl 241 JifL 5 RNA
JUEE SR ¢DNA , $2 18 qPCR AR & Ui 45, LA U6 1§
GAPDH 435l i 47 qPCR 4" 34 K ] miR-346 1 YAP1
FEH R IBKE P BB R 22 2k AT E R A
4 ¥ . GAPDH 5| ¥ ¥ 1] (57 ~3" ) : Forward
GGAGCGAGATCCCTCCAAAAT,
GGCTGTTGTCATACTTCTCATGG, YAP1 B|#J% 51
(5'~3"):Forward TAGCCCTGCGTAGCCAGTTA , Re-
verse TCATGCTTAGTCCACTGTCTGT,

1.5 MTT AR Y5 P TE-1 40, Bl
THALJE RN T 96 fLAR , THFN IS 1.2.3 .4 d 43 513k
A7 MTT Rz o ELAARK I - A6 A B B) A5, BEL A
20 WL MTT ¥, K5 246 NI E 4 h, BALINA 150
L = S0, 48 7% 10 min, AR 40K I 45 FL7E
490 nm K AL W BE (optical delnsity, OD) , 2]
YA i 2k o

1.6 EEREBEE PUEKRES RIFMMAAiE,

Reverse  Primer

JER T AL ] £ SR A R, DA 1 000 4N/ALEERNF 6
FUAR, 15 5756 N HE S 15 37 10 d, B K T 5 i 155 7
o 10 dJF 5 L, R E 10 min, 0.1% 25 5%
WYL 8,20 min, PEE ARG, SRS TR TR E 0
17 RAABMAREUMARBT BRGS0
Ji6L, FH T4 1) PBS 2% vk 2 38, i A 200 L #8745
B RN, A5 pL Annexin V-FITC AT 10pl
PLIATR , #EEI F 30 min, Fi 244K 10 0004~
M, St T

1.8 FEAREIEERN WYY 1 LA
20 i 2 it R A B R 1, R o I BUP 4
AR 50 wg 3547 SDS-PAGE HL ¥k , # % Z PVDF
[, 5% MRG0 B PR B 2 h, 4 C—HiiF &
R, AR S E AL AR IC B —PUIF & 2 h, ECL 3%
% 6 BFE I, L B-actin 1 R N 2 047 b o o)
R, R S A 3R

1.9 SitEAE R SPSS 16.0 5 #4745
T, TR DL s+ s 08, 1) Fe BRI o K
5, AP <0.05FRERAGI#E L.

2 H#R

21 miR-M46 ElKRERBALAPHRIEKF
qPCR A Z5 5 R, 5955 44U L, miR-346 76
BE AP R E BB TR (220032 H
0.89+0.14,P<0.01), WK1,

a

4
[ ]
i
2 3 —T
#®
-';
3 ——
= 2 [
o
3 o®
o _eae E—
By
— e

gt
SR ZU L, P < 0.01
Bl miR-3467F & i L SURN I 55 AL 2P () 3R A 7K

22 mR-MEEEREFRELEARMEERE
MBI h I RIEKTE  GPCRAGIISS H 57, miR-346
16 4 £ 45 9 40 B2 (TE - 1. Ecal09. Eca9706 #il
KYSE150) H () ik 5 (0.22+0.02,0.45+0.08,0.65 +
0.08.0.53+0.04) ¥ 0 A T 1FEH N R L K 4
HET-1A(1.06+0.36) , 22 A 4eit# i L (P <0.01) , H:
HITE-1 40 miR-346 FREAUECNIAE . LK 2,

23 miR-346 EFHAMMPMHENRIZE BN
BEIRYL TE-1 A5 , L 41 A miR-346 & 35 = T X}



% # E 25 Anhui Medical and Pharmaceutical Journal 2020 Feb,24(2) - 261 -

ME2H (265.75+78.78 [1.1.06+0.36, P < 0.01) .
15-
f_ﬂg\
;454! 104
E b
§ L
% 0.5
&
E
0.0 T T T
N &
& & &

T 5 HET-1A#H1E,P < 0.01,"P < 0.05
B2  miR-3467E IFH BRI [ Bz 40 A B 40 P B 2ok -
2.4 miR-346 3T ZMBETE RIS H 53 KITFLR,
555} FRZH A LY, miR-346 18 955 5 B YL 1 TE-1 21 i Y
15 1 A (1.37+0.06 11 0.93+0.06) , 22 A 481t
2E N (P<0.01), WK 3,

2.0
—o— X IHAL *E

1.5
g
=]
8
= 1.0
=
)
o

0.5

0.0 T T T T

Bl (d)
XTI AR G, ++P < 0.01
B3  miR-346X TE-1413E J1 5%

2.5 miR-346 X REIEIERE MM Wil Gt
S 4H TE-1 40 A2 75 B0 H AR/ S gl A9 1Y
BOHE K/ INR B AIGF XS B A (232.3+37.40 L 82.55+
9.66,P<0.01), Z55F&M, miR-346 i FiKAEA 2L
P TE-1 40 M p 34 5E RE
2.6 miR-346 S AMUAT-HIFIE K4 TE-1 40
MR T R 3 £ T R IR 4 (8.26% +0.80% L
0.94%=+0.28%,P <0.01) , /Rt F ik miR-346 A5
FTE-1 40 TR
2.7 miR-346 FEEREFMLEER  microRNA.org-Tar-
gets and Expression TE 2 T A% A4 (http : //www. mi-
crorna.org/microrna/home.do) it 75 , miR-346 5 YAPI
mRNA 3" UTR KIAFTEGS G . WIEl 4,
2.8 qPCR#&{ll YAP1 mRNA Rix SC54H TE-1
40 g b YAP1 mRNA % %} FR 40 3 35 & 0 i F &

3" ucuccgUCCGUACGCCCGUCUGu 5’ hsa-miR-346

(0.44+0.11 [ 1.00+0.04,P < 0.01) .

29 EEEREMTEER SXIRAMI, Lma
TE-1 ZfiJfh YAP1 . Cyclin E #l cIAPI 5 1 ik i B
E N TR

- YAP1

Cyclin E

|

cIAP1

B-actin

i

pOpiEE o
B5 B4 YesHHSCH 1 (YAPD) S U FIE (Cyelin E) |
S TR 11 (cIAPD 2 BT

3 itig

miRNA J& FH 20-24 % R A W i B 3 i
RNA, J& TR Rk 0 5% 5 AR -, miRNA 7EHL
RN A, 5 5L mRNA 19 37 AERIEIX
B BN T N AR S A, R 2 0 I R 2 A A
FHY. # miRNA 55 PH 58 4 5 AR, S 350 3
mRNA [ ; 2 miRNA SR GESE 2 H oAb
Je T, TSR SR mRNA BRI, miRNA |
BRRL IR S R Z [ AR A BAE T, miRNA 2 48
BRI S BRI T TRTTRCR T VPAS 1 2R bRk
Y. ARSI, miR-145-5p .miR-130a. . miR-
99a 4 AL miRNA 2 SR K E LR,
miR-346 2 5 Z Fp o 0 B A . 7R 0E PR B
g /N ERABE AL T, miR-346 1 >k SMAD3/4 114 7 38 45 Al
T, U B L 2 SMAD3/4 325k, ol T O IR
99 B /0 BRL/IN BRUAY B DD B, E 7 0 DR s ' S 1
J'& , miR-346 7] BEAE 4 W5 IR B 9 16 9T I 0 AR 43
T miR-346 3 3 # 7] Bel-6 JEK Y15, JHT CD4
(+)CXCR5(+) T4 p & i, I+ H 0] BETE Graves i AY
K PR AR, miR-346 7E 2R R TR &
FER B AR i sl IR VE P . miR-346 78 57 RS IR 20
L3 v B BRI, a4 SRCINT &R (1) 3238
PR 7 Ik R 40 B i 3 A AN E RS . miR-346 38
I B ) P SRCINT FE PR B R 3K, 412 i2F 2L 1 963 440 i
B ARVEIE B GERS IR 28 IR AR E T, (R
I o4 A1 I AEK 7L R 8 40 B X 22 VG 5 A2 I A A 2 ARk

—-0.8720
PhastCons score:  0.7810

mirSVR score:

1:5" -=e--- AGCCCU-CAGGCAGACu 3" YAP1
B4 miR-3465YAPI mRNA 3’ UTRE #MICKT X 45



- 262 - Z # E %5 Anhui Medical and Pharmaceutical Journal 2020 Feb,24(2)

P, Argonaute 2 £ F1 X T miRNA i35 2 ¢
B miR-346 A 1458 Argonaute 2 75 (103815, FHUIL
il miRNA 35 PRI, AR 1 2500 20 1 A% 378 A
278", miR-346 3 i L [m] 0 | BRMS1 3 K] %) %
I PR E BRI A0 A A A RS AR 22 miR-346 7R
/NG it R e T B0 miRNA 3 5 845 XPC 3
B 2, ARk I /0N 200 il s B A R R RS
JHF 4 i s 2 20 P miR-346 323k & T4, H 5 e
K/INVFITNM 23204 5, miR-346 18 11 T3 SMYD3 £
F4) 29 T 401 ) 200 g 200 JL 384 5, [RDES Cox B 8] KL
B3 HT 8¢ B miR-346 AL I8 & HCC Al 7 T P
. miR-346 fE B TR SE v R ILARGE .

AR I, 1 7635 miR-346 J5 15 95 40 M 135
IR FE A S B R, A T B BT, miR-
346 HA W & e A K ER . 8 mi-
croRNA.org-Targets and Expression 7E £k T 14 A&
P, YAPL A BB & miR-346 [UHI L . YAPL J&—Ff
FE LR 7E 2R R i R B Rk, 2 5 R Y
KA KBS YAPL & Hippo-Y AP 3@ % 1 ] 45 1
RO 2, Hippo- Y AP {5518 3 1 14 40 ity
BRSPS, FE bR S A R v e T B A I A
F o 4 Hippo- YAP {5538 % K 15 B, YAP1 3Rk I
P, YAP1 mRNA IR A B8 A 20 h il i
P, HLYAPL 5 6 %8 9 10 55 B8 e 43 30 %% U1 M
K20 IRATT R IR, 3 2238 miR-346 J B4 i A0
HYAPL SE R IR T, SRIA M YAPL W] 5 3 4
i JE 91 3 1 E (Cyelin E) F020 08 7= 90 1 & 1
(cTAPL) 25 FE PR (R 2305, f 128 200 A A 438 5180 R 400 o1 200
PR T, A 2R b Jeg 19 2 A e B2 Cyelin E 1 cIAPI
R ARIB B S SCR— 2L

S AR SR A IR miR-346 FE RS A
L) R BB AN MR ) AR B B &
I A M Y B 5, 5 S AR A R T, HnT AL
T YAPL JE A 35 . miR-346 5L iF ] A6 IT
JE=gAIORIT Y

S 30k

[1] SIEGELR L,MILLER K D,JEMAL A.Cancer statistics,2017[J .
CA Cancer ] Clin,2017,67(1):7-30.

(2] i, S8/, g, A S LIS SF oW B A F AR A
At A SR RR AR AR Py R L. 22 PR 24,2015, 19(12) «
2384-2388.

[3] PEERLINGS J, VAN DE VOORDE L, MITEA C, et al. Hypoxia
and hypoxia response-associated molecular markers in esophageal
cancer: A systematic review [J].Methods,2017,130:51-62.

[4] MILLER K D,SIEGEL R L, LIN C C, et al.Cancer treatment and
survivorship statistics, 2016[J ].CA Cancer J Clin,2016,66(4) :
271-289.

(5] 22Hamd, X063 7% b BEXT B S50 240 M 1 miRNA f) 52 1R

()] #1B=25,2015,19(12) :2321-2325.

[6] YANHL,LIL,LISJ,etal.mR-346 promotes migration and in-
vasion of nasopharyngeal carcinoma cells via targeting BRMS1
[J1.J Biochem Mol Toxicol ,2016,30(12) :602-607.

[7] SUNCC,LISJ,YUAN Z P, et al. MicroRNA-346 facilitates cell
growth and metastasis, and suppresses cell apoptosis in human non
-small cell lung cancer by regulation of XPC/ERK/Snail/E-cad-
herin pathway[ J |.Aging (Albany NY),2016,8(10):2509-2524.

[8] ZHU W, QIAN J,MA L,et al. MiR-346 suppresses cell prolifera-
tion through SMYD3 dependent approach in hepatocellular carci-
noma[J].Oncotarget ,2017,8(39) :65218-65229.

[9] ZHANG R,LIU R, LIU C, et al.A novel role for MiR-520a-3p in
regulating egfr expression in colorectal cancer [J]. Cell Physiol
Biochem,2017,42(4):1559-1574.

[10] LIZ,PENG Z,GU S, et al.Global analysis of miRNA-mRNA inter-
action network in breast cancer with brain metastasis| ] ]. Antican-
cer Res,2017,37(8) :4455-4468.

[11] MEILL,WANG W J,QIU Y T,et al. miR - 145-5p Suppresses tumor
cell migration, invasion and epithelial to mesenchymal transition by
regulating the Sp1/NF - kappaB signaling pathway in esophageal
squamous cell carcinomal J].Int ] Mol S¢i,2017,18(9):237-239.

[12] SHOJI H,ISOMOTO H, YOSHIDA A, et al. MicroRNA-130a is
highly expressed in the esophageal mucosa of achalasia patients
[J].Exp Ther Med,2017,14(2) : 898-904.

[13] MEILL,QIU Y T,HUANG M B, et al. MiR-99a suppresses prolif-
eration, migration and invasion of esophageal squamous cell carci-
noma cells through inhibiting the IGF1R signaling pathway [J ].
Cancer Biomark,2017,22(2) : 145-148..

[14] CHEN J, TIAN J, TANG X, et al. MiR-346 regulates CD4(+)CX-
CR5(+) T cells in the pathogenesis of Graves’ disease[J ].Endo-
crine,2015,49(3) :752-760.

[15] CHEN B,PAN W, LIN X, et al.MicroRNA-346 functions as an on-
cogene in cutaneous squamous cell carcinoma [ ] ]. Tumour Biol,
2016,37(2):2765-2771.

[16] YANG F,LUO L J,ZHANG L, et al. MiR-346 promotes the biolog-
ical function of breast cancer cells by targeting SRCIN1 and re-
duces chemosensitivity to docetaxel[ ] ].Gene,2017,600:21-28.

[17] GUO J,LV J,LIU M, et al.miR -346 Up-regulates argonaute 2
(AGO2) protein expression to augment the activity of other mi-
croRNAs (miRNAs) and contributes to cervical cancer cell malig-
nancy[J].J Biol Chem,2015,290(51):30342-30350.

[18] YEH Y W,CHENG C C,YANG S T,et al.Targeting the VEGF-C/
VEGFR3 axis suppresses Slug - mediated cancer metastasis and
stemness via inhibition of KRAS/YAP1 signaling[J ].Oncotarget,
2017,8(3):5603-5618.

[19] MA Y,YANG Y,WANG F,et al.Hippo-YAP signaling pathway : a
new paradigm for cancer therapy[J ].Int J Cancer,2015,137(10):
2275-2286.

[20] ZHAO J,LI X,YANG Y, et al.Effect of YAP1 silencing on esoph-
ageal cancer| J |.Onco Targets Ther,2016,9:3137-3146.

[21] KODAKA M, HATA Y.The mammalian Hippo pathway: regula-
tion and function of YAP1 and TAZ[J].Cell Mol Life Sci, 2015,
72(2):285-306.

[22] MOROISHI T, HANSEN C G, GUAN K L.The emerging roles of
YAP and TAZ in cancer[ J ].Nat Rev Cancer,2015,15(2):73-79.

Ol F 41:2017-07-27, f& 1l F #1:2017-09-15)



