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Effect of miR-21 on migration and invasion ability in human laryngeal squamous carcinoma cell Hep2
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[Abstract] Objective

geal squamous carcinoma cell Hep2. Methods

To explore the effect of microRNA-21(miR-21) on the migration and invasion ability in human laryn-
The MTT method was used to detect the viability of Hep2 cells at 48 h after miR-21
inhibitor and miR-21 NC transferring into Hep2 cells by Lipofectamine™ 2000. The cell migration ability was detected by using the
scratch test. The cell invasion ability was detected by using the Transwell method. The activation of phosphatase and tensin homo-
logue deleted on chromosome 10 (PTEN)/ phosphatidylinositol 3 kinase (PI3K) / protein kinase B(Akt) signal pathway and the
expression of matrix metalloproteinase 2 (MMP2) , MMP9, reversion inducing cysteine rich protein with kazal motif (RECK) was
detected by using the Western blotting. Results Compared with miR-21 NC, miR-21 inhibitor could significantly reduce the Hep2
cell viability[ (0. 68840.043) ws. (0. 375+0.012) ],inhibited the migration ability[ (6. 57£0. 02) ym wvs. (20. 4942.18) pm] and
invasion ability[ (100, 7£10. 2) ws. (46. 8+4. 3)],and the differences were statistically significant( P<C0. 01), meanwhile miR-21
inhibitor could down-regulate the expression of PI3K,MMP2 and MMP9(P<C0. 01) ,and reduced the phosphorylation level of Akt
(P<C0.01) ,up-regulated the expression of PTEN and RECK (P<C0. 01). Conclusion miR-21 inhibitor can significantly suppress
the migration and invasion ability of Hep2, which may be related with the PTEN/PI3K/Akt signal pathway.

[Key words| microRNA-21;human laryngeal squamous carcinoma cell Hep2; migration;invasion

I Bt s 2 D DAL 7 S S 0 e s o Sk S e Y
1496 e A o v o 0k A0 g 2 L R BN 2R L 5 90 %% LU
o MEEEE M EE G T X O TR W DU IT BB iR
I ARG R RS0 B U B 5 AR A AT R BOR R L EE R AR
MR AR R IR A FBUR IR, T R 0
B 2 9 AL 190 A T 28 WO LIRS e B IR L R TS e i 3
DAL ) 8 5 5 90 98 3 DX A ok O A T R 2 HR YL M RNA
(microRNA, miRNA) & H 1ij 3 & B 0 — 2 i & A 5 40 i 2
R 5 e ) % 2 LR R B DDA 56 L E MR A MG R T iR 3R
Rl mEE MY, UM /N RNA-21 (microRNA-21,
miR-21) J& Ml — — A 76 © K DU A 2% v o 28 3R Gk B Y
miRNA, 7 i dh & 38 5 g 3L PR 0T, e 4h L i 5 miRNA
AR IR S 48 X i bk 4 9 AR AR TP miR-21 A
B 4 4~ miRNA kK S B JEs . [ B & 50 0 w4 0k 40 i g
BE MY miR-21 kK VB 2t & . IF 5 ik 0 45 5% B8 % U1 A

EE RN XA ZE (1983 —) AE B B - At o = 2O S T S Sk SUAMRLAA SEE . &

5% LT Sy Ot R 40 W 988 A S 4 B U 9 s T ey
Ui B miR-21 76 W i 95 vh ik 3236 O SR B W R A VR IR & Y)
K. FEIL BT miR-21 78 Wk B & AR R R R R E
BAEREREHILCE L. FrLL AU 5 00 T IR A 95 40 i
Hep2 1 miR-21 {33k, ¥ 1 Hoxf Hep2 4 i iE 58 (7 72 66
B 52 e B LA AL+ AT Sy W 8 4 1) 7 390 42 W7 2 T 0 0 92 it
B

1 #MRE5H*®

11 #fupcRIE  AMESEIE AR Hep2 W 8 [ B2 B 40 i
JECH#%  TCHu2l),

1.2 {0 530 i S Ak 3 (MTT, 35 [# Gibeo 24
"), miR-21 ] 7 A1 miR-21 NC ¥ 75 7 1l 25 £ R A7 R A
A sk & A R R R S (PTEND . B g BE LAY 3 3 B8
(PI3K) , 2 [ BCAkD A kazal 3809 & 3 2 e =088 19 i3
¥ 155 5 1 (RECK) , B2 Bt 42 J& 2R B i (MMP) 2, MMP9 (3£ [H

BIAEE . E-mail: stonel983712@163. com,



FTRES 2016 57 A% 45 K% 21 9

Epitomics 24 ®]) 4= MLV » 35 [ AE IEAK IR B 97 2k (DMEM, 3¢
E Hyclone 23 &) s = @ B2 H i % B & (GADPH, = KA ¥
HORARATD . EARIIE B AL UK AL R B ALk (db e X
— A g2 ;ChemiDoc TM XRS #E i K14 & 45 (24 [ Bio-Rad 24
H]), TS100 {5 & & 4% ( H 4% Nikon 24 H]) .

1.3 Fik

1.3.1 MTT W& LRI Hep2 40805 1 8 A0 8% 9 40 g
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2.4 miR-21 i 57 %) A Mg 89 Hep2 41 Ml v PTEN/ Akt 5



2908

SR 5 miR-21 NC H, miR-21 #1355 58 BH 2 T 3
N MEEHE Hep2 41 i o PISK (19 3835 K Akt B iz 1k /K F, _E
PTEN By 3535, 2R B G L (P<<0.0D), WHE 4.3 3,

PI3K m

GADPH

mc

Cmi-r
~~

miR-21 NC miR-21 HDI
B4 miR-21 7 3 AMRSEE Hep2 4058
# PTEN/ Akt {5 5 18 2% K9 % il

p-AKT |

*=3 miR-21 #5733 A MESEE Hep2 20
PTEN/Akt 5 S @B (T L)

20 5] PTEN/GADPH  PI3K/GADPH p-Akt/ Akt
miR-21 NC 0. 28740.011 0. 50240, 046 1. 007240 104
miR-21 4| ) 1. 00940, 097 * 0.13340. 012" 0. 16920, 020

* . P<<0.01,5 miR-21 NC [b#.

3 i i

miRNAs J&— 23 b B sy 1y 7 i e 3R 4 5% /0 43 1
RNA, EREMS 454 T ILHE mRNA 1) 3'-UTR [X 35 , BH 8 48 4L
ERL 1 B 3, DT 00 60 4 36 R 22 35 . miR-21 J& 2001 4F 7E 3R ¥ #E
Y FAEHES) Y R LR S — > miRNA, B 5 72 /0 R # &
JCZH i e Hela 48 i mb -t 43 0045 00 3, 0B A 00 1 4 4R
Pk 5 2Tl SR IR 19 K A R R YIAE 56 T8 R B P 3Rk
SE L IRE BB . Kalfert 255 %F 51 61 3k 250356 6% 1k 40 i
PR AL 4123 ) MR I 24 (oIl g g L4 o) S5 WA 9D R OF B 8 I R A1 Y
AT ST % % & 8 PCR(RT-PCR) 43 #7 » 45 % & 3 miR-21 7£
FA AL Ak K AR 2 B, Cao 0 iF — 2 5 52
miRNA R IESE 48 X 0 i {R 20 Jif i A5 A< P L3 miR-21 78
WA 4 4 miRNA £ 3K KF EJE. Wang 2507 K00 52 41 nf 8%
TR0 0 g 2 e 52 Bl A B A R MLV T miR-21 iRk, R
R0 8k bR 200 P R LYY miR-21 3K KT W it L OF 5k
T 295 5 o 4 VDA O G T A S 0 8 bR A PR 0 A 30 0 % T ) 2k
SEEF . BEAh Lin S5 403 920k 6 7 miR-21 5 &5k, B
FIEM miR-21 5 1 PR3 9 B 43 Ak B2 bk OO 45 e B B U0 AR K
T B miR-21 76 i 6% 97 20 it b 2 B miRNA B9 4E 1T, 9F 5 ik
M S B A DA G, B, AW S TE G SE Al AR miR-
21 X AW 8 40 i Hep2 3288 IR ZBMMEHT

Reis 261 JE 52 RECK J& miR-21 i T i## E BH , miR-21 fig
#1m T8 RECK, H RECK Mfik32i5 30T MMPY & ik .
AT AR S % J o 40 J 00 52 2 o 2 SR IE 5 RECK 7 M 98 41
SRR I SMRIE N kA VR R L RO B g 5 % DI A
X%, RECK J&—F i B g MMPs # il 51, w] 78 % 3¢ J5 7K °F 9]
TANH ZF MMPs (12235 . DT 400 50 b Jgg 19 12 28 76 3% & i 4
A . MMPs 2 [ fif 4H i A6 55 B i) o 38 22 09 2 KA il L
t MMP2 AT AT LARE 7 2 iEs 1 5 B o iy BT IV B e Jit 5 5 ik
AT DL B A R Al i 0L o R R A 2R . MMPY 2

FTRES 2016 57 A% 45 K% 214

MMPs H1AH X 43 F 5 45t dc K 10 T 5 BB 0% R4 A 4 M A0 Sk o A 5k
TV RS AT 184 0 24 B 1 52 2l e o AR BE IR A B BRI A RS . R
%%%“”ﬁﬁi,MMPZ TE N i 21 48 eb 1 BH M SR ) B v TR 0%
H AL, T 5 o AR B S PR Ay B3 5 VI AE O . X R AR A5 I 5
MMPY 7 M g 20 23 1) BA M % B 0 s 98 55 41 20, 0 5 g
W EE R EEIM G, Hit, 18 RECK %k, F i MMP2
K MMP9 (133K , RR 76 — & B2 B2 b 4100 1) 28 Jitd A1 Jik o e 38, K471
JiJRE AN AR 28 . AR T 5T 45 SR AR AP IE S5 T miR-21 ) 5% 7T LA BY
i FE RECK Ay ik, T MMP2 K MMP9 By 23k, M i
i Hep2 41 i {2 28 T % ik
IR 2 BB EAY T NS 2 RE S WA K,
PTEN/PI3K/Akt g2 H iy —Fh. ©iESE PTEN & miR-21
R i 50 5L 5, PTEN 76 76 AR 22 b 9 3R 5K Bk 2k B 58 42
PTEN 7 0 i i rh AR 35, I 5 b 43 301 L Ji 9p8 905 FI B bk 2 45
R, H miR-21 5 PTEN 243" . PTEN fgi
=Wk R B R WE UL (PIP3) & B MR Ak o — Bk MR I8 Wt L %
(PIP2) , AT 671 1845 PISK/ Ak {5538 B . B 08 19 40 g A= < L
TR ERESAYET R, PBK/ Ak F5@ K5 2 F A3k
Jidg A A R R VAR G RR B R i 2 AR AR 3K AT
x5 R b 98 A0 AR 00 A e R T TR R A O AR L 1R 2R 5
B . O, PISK/ Akt 76 M B 52 8 s . Phi
FSDUSEY, miR-21 40 1 77 B W1 840 ) PTEN/PISK/ Akt {5
538 L DT A0 e N 4 1 4R 28 A B . miR-21 ) ) fig

Y S 0 N St R 0 N 1 1 A B AR AR AR T AR S A
W B miR-21 40 57) B B . 1 3 PTEN £k KF. T i

PI3K 3RiE KK Akt BERR LK. AT U B . miR-21 38 i
PTEN/PI3K/ Akt {55538 % 5 Wi Wk 855 Hep2 40 i 09 32 | 2
#he

%”J:Fﬁl.»mlR 21 4000 50 f 1Y 0 N o 65t 93 2 i Hep2
HiER R786E ). v RS 1A RECK ik, FiH MMPs ik,
Pl K PTEN/PISK/ Akt {555 g 2 184 6.

2% ik

C1] 3% 3 Je. MR VA 97 Y 3F R RAH G 0] [T ], 8 BK I 2%,
2007,36(12):1119-1120.

[2] Zhang W,Liu Y, Wang CW. SI00A4 promotes squamous
cell laryngeal cancer Hep-2 cell invasion via NF-kB/
MMP-9 signal[ J]. Eur Rev Med Pharmacol Sci,2014,18
(9):1361-1367.

[3] Sk FESRIE. mir-21 [ 5% 98 42 B AE o v i 7 F
Feik L)), WK PR ,2012,41(31) :3336-3337.

[4] Volinia S,Calin GA, Liu CG,et al. A microRNA expres-
sion signature of human solid tumors defines cancer gene
targets[ ] |. Proc Natl Acad Sci U S A, 2006, 103(7):
2257-2261.

[5] Kalfert D,Pesta M, Kulda V,et al. MicroRNA profile in
site-specific head and neck squamous cell cancer[J]. Anti-
cancer Res,2015,35(4):2455-2463.

[6] Cao PY,Zhou L,Zhang J,et al. Comprehensive expression
profiling of microRNAs in laryngeal squamous cell carci-
noma[ J ]. Head Neck,2013,35(5):720-728.

[7] Wang JT.Zhou YD,Lu J.et al. Combined C"F 4% 2913)



FREZ 2016 57 A% 45 5% 214

PRI B IEAT 43 B2 W RA T
&k

[1] American Diabetes Association. Diagnosis and classifica-
tion of diabetes mellitus[ J]. Diabetes Care,2012,35(Sup-
pl 1):S64-71.

[2] Atkinson M, Eisenbarth GS, Michels AW. Type 1 diabe-
tes[ J]. Lancet,2014,383(9911) :69-82.

[3] Tuomi T, Santoro N, Caprio S, et al. The many faces of
diabetes: a disease with increasing heterogeneity[J]. Lan-
cet,2014,383(9922) :1084-1094.

[4] Shoenfeld Y, Gershwin ME, Meroni PL, et al. 3 & 11k
[M. AR A, 3%, 2 B Jb AT AR T0A: At . 2009 . 287-
294,

[5] Wilmot-Roussel H,Lévy DJ, Carette C, et al. Factors as-
sociated with the presence of glutamic acid decarboxylase
and islet antigen-2 autoantibodies in patients with long-
standing type 1 diabetes[]]. Diabetes Metab, 2013, 39
(3):244-249.

[6] Ut ER5E. 475 4. REDUK 1 BOBRH HLA 2 H
HAREEE A S PUE R MBI T E R R R
2012,20(12) :881-888.

(7] E#F.kah . pfg, 46, 1 BUOBEHIRG R E RS A B Hiiks
ALK E-DQ KR A X RT]. hAEESIRE,
2007,87(34) :2380-2384.

[8] Siraj ES,Rogers DG,Gupta MK, et al. A simple screening
method for individuals at risk of developing type 1 diabe-
tes measurement of islet cell autoantibodies [J]. Horm
Metab Res,2012,44(11) :855-860.

Lo JEI4k . RL ¥ R LT 55 RS A0 AR B B i iAxt 1 BUWE R 9% 12

2913

Wi B B BF 5 LT ], [ B G 38 B 22 2% ik, 2012, 33 (14D .
1690-1691.

[10] Kong YH, Kim MS. Lee DY. Comparison of the preva-
lence of islet autoantibodies according to age and disease
duration in patients with type 1 diabetes mellitus[J]. Ann
Pediatr Endocrinol Metab,2013,18(2) :65-70.

[11] Kawasaki E, Kuriya G, Satoh T, et al. Humoral immune
response to islet autoantigens in Japanese patients with
type 1 diabetes[J]. Ann N'Y Acad Sci,2008(1150) ;248-
251.

[12] B, 5 sANE A7 [ K, 45, AR R 1y 1 ALHE B I IR
BT Al IR 2% 3, 2014, 6 (2) :86-90.

[13] Ly LD, Twigg SM, Tran DT, et al. Most type 1 diabetes
presenting as diabetic ketoacidosis in Vietnamese People
is negative for pancreatic islet cell autoantibodies[]]. Dia-
betes Res Clin Pract,2012,96(3) :e63-e65.

[14] Wenzlau JM, Juhl K, Yu LP, et al. The cation efflux
transporter ZnT8 (Slc30A8) is a major autoantigen in
human type 1 diabetes[J]. Proc Natl Acad Sci U S A,
2007,104(43) :17040-17045.

L15] BESCE A28 4% FL. 92 401 35 H: 48 4 IR v I IR 43 L) .
R PE2,2013,42(6) :642-644.

[16] RZ 4. GHmE, & & WRm R E G A SPiiks
ML RE M SC AR LT ], A A 23 B AR 2% 3K, 2003, 19 (1)
17-20.

[17] Jones AG, Hattersley AT. The clinical utility of C-peptide
measurement in the care of patients with diabetes[ ] ]. Dia-

bet Med,2013,30(7):803-817.

e fs H3:2016-01-20 &8 H #5:2016-04-07)

(3255 2908 T
detection of serum exosomal miR-21 and HOTAIR as di-
agnostic and prognostic biomarkers for laryngeal squa-
mous cell carcinomal J]. Med Oncol,2014,31(9) :148.

[8] LiuJ.Lei DP,Jin T,et al. Altered expression of miR-21
and PTEN in human laryngeal and hypopharyngeal squa-
mous cell carcinomas[ J]. Asian Pac J Cancer Prev,2011,
12(10) :2653-2657.

[9] Reis ST,Pontes-Junior J, Antunes AA,et al. miR-21 may
acts as an oncomir by targeting RECK, a matrix metallo-
proteinase regulator, in prostate cancer[]J]. BMC Urol,
2012(12) . 14.

(1070 Ze3Cis. M 5] 2k & MR+ & & 1 Kazal JE7C .,k BT 4
JB R FIRG-14 N B0 Bl A N B A R T T AR R P Y
Rk P AR KOS LT ], H AR BE 2 2% 3K, 2015, 25
(23):71-75.

[11] RE AN, 25, EEHZP Survivin, MMP-2 13

B R A RS LT ). AR 285, 2015, 25
(1):8-11.

C12] XN EZR . b, B 4H . 45, S100A4 55 MMP-9 76 Mk 85 7
4 235 R S PE AT 52 [T 1. o [0 A 89 I IR - 2011, 38 (24)
1547-1550.

[13] B - WK . PISK. p-Ake 2 1 78 Wk 8 v B 238 &
Wi PR SCLT ] 3 = %R B R 274l 2007, 29.(10) : 935-937.

[14] 90 . 3 K. B, 6. MiR-21 3@ id PTEN/PI3K/
AKT {545 30 400 7 o it o 40 ML % A 1R 28 B 0 WO AR Sb
FFEl17]. s E B EE 2 25 35,2015, 25 (12) - 39-44.

[15] Wang Y.Zhu Y.Lv P,et al. The role of miR-21 in prolif-
eration and invasion capacity of human tongue squamous
cell carcinoma in vitro[J]. Int J Clin Exp Pathol, 2015, 8
(5):4555-4563.

IS # H 1:2016-01-08 & [8] H 1 : 2016-03-26)



