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Effect of miR-134 targeting MMP1 on proliferation,apoptosis,invasion

and migration of laryngeal cancer cells”
CHEN Yandan ,CEN Ruiziang” ,CAO Wei ,GONG Guoging , PEN Cong
[ Department of Otolaryngology Head and Neck Surgery , Huangshi Municipal
Central Hospital (A f filiated Hospital of Hubei Polytechnic University) ,Edong
Healthcare Group , Huangshi s Hubei 435000, China ]

[ Abstract | Objective To determine the effects of miR-134 targeted matrix metalloproteinase 1
(MMP1) on the proliferation,apoptosis,invasion and migration of laryngeal cancer cells. Methods The lucif-
erase reporter gene assay verified whether MMP1 gene being miR-134 targeted gene. The transfection experi-
ment was divided into the miR-134 mimics group, miR-134 antagomir group and blank control group. CCK-8,
flow cytometry and Transwell assay were used to detect the proliferation,apoptosis,invasion and migration of
the cells in each group. Western blot was used to detect the effect of over-expression or decreasing miR-134 on
protein expression of MMP1. Results The results of dual luciferase reporter gene showed that miR-134 could
bind to the 3" -UTR of MMP1 and significantly inhibited the luciferase activity. The cellular activity after 24 h
in the miR-134 mimics group was significantly lower than that in the blank control group (P <C0. 01), while
the miR-134 antagomir group was significantly higher than the blank control group (P <C0. 05). Compared
with the apoptosis rate [ (4. 32240.36) % | in the blank control group,(12.0240.45) % in the miR-134 mim-
ics group was significantly increased (P<Z0.01),while (2.3140. 26) % in the miR-134 antagomir group was
significantly decreased (P <C0. 05). Compared with the blank control group,the cellular invasion and migration
abilities in the miR-134 mimics group were significantly weakened and the MMP1 protein expression was sig-
nificantly decreased (P<C0. 05),while which in the miR-134 antagomir group were significantly strengthened,and
the MMP1 protein expression was significantly increased (P<C0. 05). Conclusion miR-134 affects the proliferation,
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apoptosis,invasion and migration of laryngeal cancer cells by regulating the expression of MMP1 protein at the

post-transcriptional level.

[Key words| miR-134;matrix metalloproteinase 1;laryngeal cancer;proliferation;invasion

W 8 2 — o DL Sk SR 1 e, 2014 4R 3R
WE SRR G 2. 34 JT ) (5B ¢k 2. 08 Ji . Lok 0. 26 7
B, HrpgETs 1,32 J7 i B 1. 15 7L ik 0. 17
TiBDM o ear i B ik T R AL AR
FRES . SRR EEIR T ETRHEZERIBE L
Az Ak i %% . B AR R A0 i Oz b 1R 28 5 A 19 o T AL
il AN VE A . L4 R R K R (MMPs) g 1A Ry
S M A3 5T I B L AN Y 0 Ak B Bl TR A Y o L
VA T, 5 IR A0 e A L A 28 R RR RN I A O
PIARSE . w0 0 BT R L R 4 R R Al L
(MMP1) 75 M 93 41 20 b 3 5y 22 160 fH B AR g 4%
PLA A B . CHEN 25" $7 1 miR-134 2 i 47 4 %
MMP1 Fi MMP3 i B A8 40 1 B 1= 2% F e 7% L 4
78 miR-134 AJHEJE MMP1 £k i = HLH 2 — .
I ARHEZE 3T miR-134 #E 1) MMPL X i 9 20 My 19
HAFE T AR ZE TR 1 52 L DLHE SR R R 2R R
AT Y 3T R
1 #MRE5FZE
1.1 &AAEE

I 95 240 g 2 Hep-2 1 HEK293T 40 g g [ o =
Bhf e it A B 27 0F 5% Be 40 i 5% U o0 s RPMIT-
1640 B5 35 R4S 10 H 55 2555 F IR G W (W
OO U E B A 3 B Gibeo 24 s g UK lip-
fectamine 2000(Lip2000) Fil TRIzol M H 3 [E Invitro-
gen 23] s CCK-8 4 i $4% K il 38 75 &0 7 B A [\ 4
B A AL Ak 2 WF 58 T 5 Annexin V-FITC/# 1k 75 £
(P XL 4 M 9 1~ K 38 70) &5 W A e ot DL 2E W Rt
e B JRA RS 7] s Western blot 4357y H 28 = K
AW B AR FE T Pt N MMP1 B o B 4 4K & B4t
AN GAPDH g BEHU R (—$0) FHUR i3 & AL 9 i b
LA EPL R 1gG () ¥ A 9% E Abcam 2 Al;
miR-134 mimics,antagomir il WT MMP1 3'-UTR,
Mut MMP1 3'-UTR ki g [ b i 55 9124 9 R 2
Al R FR B R AR & W B 28 B GeneCo-
poeia 23 ] ,
1.2 F#
1.2.1 2R3 B4k 3

Hep-2 4114 10 %6 i 28 1l 3 A1 1 %0 WAL RP-
MI-1640 522 ¥ FHW . B T 37 ‘C.5% CO, ¥FHE{Hh
TR SR B 2~3 REMAAMR 1T IR, FHYTLRHH
miR-134 mimics 2 . miR-134 antagomir 2 Fl1 55 |9 X%}
WEA L ™ 4 RO & Ul P B i T i e
1.2.2 MRAZHBIRELAREZE

B miRNA I N 151 U 454 5 Targetscans, &
B MMP1L 0] /4 miR-134 (#SER R 7 58 UE 10

i) MMP1 275 4 miR-134 () H A5 #E3E A, LA K miR-
134 X} MMP1 Z& H 3k 19 52 ), 1647 007 o 2 i 4 2
FEPI S0 . 4 7 Gl 500 Ud B 5 43 5K miR-134 mim-
ics B mimics-NC 5 WT MMP1 3-UTR #Hl Mut
MMP1 3'-UTR %% 3 2 [} 2% {4k 3L % ¢ HEK293T 4
Jid Yk 48 h S, KON 1 A A0 A ) A G e S
1.2.3 CCK-8 s #nl 4m io 3 55 5% M

AR 5 G TS R AN R, R AL 41 M Mk BE Sl 1 < 107/
mL, 100 p L 4 il AW 42 00 T 96 FLARAY 1 fL. 5% 5
ANEIFL . TR EL G R 3K 70 % ~80 Yo i . Ji) 45 L v
A 10 pL CCK-8 X5, & T & 24 b dk L2 85 5% 2 ~
3 h, [A] BT E €2 A8 b, 72 3 K< 450 nm b I & 4% AL
G585 BE A, L RPMI-1640 17 32 325 (o X BB 41,
1.2.4 AKX@i AR meH o

WeBE G YL 48 h 5 4L FH B0 19 PBS ¥k 2 K5
A 300 L # 1X Binding Buffer ® & 4115 ul
Annexin V-FITC #4], iR . #YEHEE 15 min, B/
A5 uL PT Y0, 3820, SR FEm A 100 pL 12X
Binding Buffer, I HLAKG I 41 A i 98 T2 %
1.2.5 Western blot %@ MMP1 & & & ik

TH AL A 2, RIPA £ B4 it 623 11, BCA 3%
WAE B VR, 10% SDS-PAGE 43 B /& 1, 4% 7 5
JE M E A5 2 PYDF B F 8K 5 H & 5% B s 05 8
B TBST & MW = W &M 2 hy n A —$3t [ fedt A
MMP1 fil GAPDH . 5g B & (R BURR B LL 451 2 o
1:800) ], 8 THEIRK .4 Cad i, TBST PRI 3 ¥
AZHLEPT R IgGUABR B LU B R 1+ 1 200) ] i
SR 1 h, FEA TBST PR 3 IR, &K 10 min;
5% R Image ] MESWOLHEE . EE 3 K,
1.2.6 Transwell ;x4 4 je it 4% 243 £ 48 A

YN IT RERE 7 B BB Yt 48 h T Y 40 ) A R R
BN 110" /mL, B 100 L 40 & W n A Tran-
swell /NE EE L f 600 pl EL2FFEFRELMANET
LR 24 h R SE L0, 1045 R e (o, Uk %L A
=l N TER 1N QI T o ) M S [ s = R
55 3 . IR Z26E ) ¥ Martrigel JEFTICHE 1 ¢ 6
RS e Transwell /NE,4 CRT,37 CRF &
[, oA A8 B TR b 0 i 1 B8 BE S G .
1.3 %itsam

K H SPSS 17. 0 it 8 Ak i 47 73 . H B2 R
Phxs R AL LR A S FEAS ¢ K i, 240
) LR I 2R 2208, LA P<<0. 05 W E R A5
TR
2 & ES
2.1 RiExE%



FREF 2021 F 11 AF 504 % 224

Yy miR-134 mimics 1 HEK293T 4fffirf, WT
MMP1 3'-UTR 2 4 2544 1) 5 ' & i 15 1k W9 2 A
5 mimics-NC A L F F# 55. 3% (P <<0. 01); 1fij
miR-134 mimics X} Mut MMP1 3'-UTR #} & #% {& 19
DI FEMETEPE TG BAE T UL 1. BUEE O R A
FEH S G 45 R 5 R0 R 45 R — B0 miR-134 #E A
MMP1 iy 3'-UTR 8454 .

150~

100+

50+

TN REGENE (%)

1

2 1 2

WT MMP1 3’ -UTR Mut MMP1 3’ -UTR

1:miR-134 mimics;2: mimics-NC,
1 miR-134 fEAF MMP1 3'-UTR W5 £
iE S AT

2.2 miR-134 x ¥k 5 2m e 3 584 ) = 89 % 8

3795

ST BAK T 25 [ % BRZH (P <<0. 01), fif miR-134 an-
tagomir 41 W &l 5 T 25 X B4l (P <<0. 05), WL 2,
Hoax (et AWM T %[ (4. 3240, 36) % ] I # . miR-
134 mimics 41 [ (12. 02 £ 0. 45) % | B & 34 i (P <<
0.01),7fij miR-134 antagomir Z1[ (2. 3140.26) % |}
AR (P<<0.05), WAl 3,
2.3 miR-134 %o & 40 J13 5 e iE 45 69 % vk

Hax J Xt IR4 3 . miR-134 mimics 4H A9 40 g 13
ZE R T B e Sy B S 55 (P << 0. 05), miR-134 an-
tagomir 41 (9 4l g (=2 28 A1 %% ik 1 W B 3 5 (P <
0.05), L& 4,

1. 54

a

0. O_i

miR-134 mimicstl  ZEEAXHL miR-134 antagomirif
01,": P<<0. 05, 5525 X HRAL LK

" P<<0.

miR-134 mimics 4141767 Y5 24 b 1 40 7% 2 EAWREEREERR
10451_17 8.74 1045 233 3.21 1045 283 128
104 L e ] 10%3 S P
E -w’ E ﬁ Bt
DRl {0 e - ] ol ..w:'w--.,ka
o RN R
; . E o
10'1:
10° 10" 102 10° 10* 10° 10" 10% 10° 10* 10° 10" 10% 10° 10*
FL1-H FL1-H FL1-H
miR-134 mimicstE == Fop:ra:) miR-134 antagomirZf
B 3 ERBEARATER
S . -y Ve . RN T Tiosy B 2 AT i
: .: \‘! ’ 'g '.).l‘;r‘.. e , - ‘.\- 3 o e »* ..' . "". - N e
N te ] YW/ y “‘0 . .l - ol s )’./n " [} :
Y o AT ¢ IANTIGNS g : % e, A TR T I B e
oy i,. h,, ”\ “ VU e e N . b : ’ ot 3 . Sy
c ) -.\63.“ bon \\..“' .\. ’ o? ‘.f' ” il B - ! é‘
° ,f.]l“.o: S (./'u S, S S R S o ® e | /\, N e ey
p o Y\ . - » a4\ e . y 4 . . J L
i s St dpiny N RTE LTS | -, A ' B A i
Iy % b ¥5, \. v Vs - -\ g 7% Y -y b
@ & ‘e - "j.\ L, " = - ~ » Nk .
%ﬁ J{,’.’:\"‘ o THR D'V‘ :’ .94 - ‘o X » ‘.\‘- :‘ \g - A ~ -~ ‘ 2
. \ o5y ~ » & e i ’ & e P . . < 1
: L R0 Q » ) -
. - 3 Ay A X " -’ - o \ ‘ V. e
. ._.J - 1 '\l". ‘:‘:‘ ' ".’:‘. .‘.‘:". ". o /e '\ I 9 vé
.’ o . - \ ; 1 ¥ SR o AR ’ .
,ﬁ ’ ~ 4 & , »3 & £ ’
: . ' ..' )/ .o ’ A} )} .._‘ ] { ’ 7 - R : \ . ~
. ", . 3 »
SRR S G s ey
e BN e LV B T et B e Y
g ..; Ca /é e , ° ‘.‘ b‘\ ‘. ’ \ 4
E XN Y4 er wr % e ~ ! -
- P A M - | B » L L ‘ ‘ c
2/ P 5% Toee e ’ . S Eneh e ~ »
ISR 0, B ~ . v oY Yo LU e ad 2 $
“' ) A\ \ / - o % L XY - .'. X 3
'”4 = ") o ‘. ‘/’ % - '; . s i ™ » > \ B
.4"&‘ ;)_ % , "' -‘. % - a‘ e* faiis 3 - -
miR-134 mimicsg =AXMERA miR-134 antagomir4f
& 4 EZHMEEREBIEBIMEERH(X100)



3796

2.4 miR-134 3f MMP1 & & 2k 69 %A

Hzs x4 MMP1 28 (1 335 8, miR-134
mimics 20 B W R K (P << 0. 05), 1M miR-134 an-
tagomir 44 B i T} & (P<C0. 05), WL 5,

MMPT o — —

e GO GO

miR-134 mimics?l ZHEXEBLE miR-134 antagomirif
&5 &4 MMP1 ZEAFREFR

3 4 it

R kA R E RIEMEREZMARS S,
Z AR M AN B 5 S5 AL P Ah B2 2% 4 S A HLAE
FHR 25 5, Ho 45 W 45+ 43 & 7% . miRNAs J& — 2%
22~25 nt K/NAGAE S i B 4% RNA, B ) 45 5 miR-
NA [ 3"UTR, S 85 H: & g A0 (k) 310 il B9 % 300 ol 40
FENEAEIE, B 2R miRNAs J&—Fhnf
IR A A 83 I 9 A A AR 1 3 PR ORI Y OG-
FES T A0 34 5 oAk R T R 2B MR R AR AR Wy s
Ferb & ¥ | M E Y . miR-134 7 T 4 ok
14932, AE2E H R 5 3 1 /DN BRURR G T 4 M 49 fb o 78
FEIE L JR AR T A0 R G G SR R R e A )T A L
/N BRUME TR 40 0 1) 2 3 RTE 285 2 078 o DT 7 A
il 2 050 L b B 22 IR 26 B miR-134 3@ 1 £
J7 NS5 3k FUE R A0 A R R R PR A R L
miR-134 ¥ 5] WWOX 3 [K 52 i Sk 200 6% 45 41 g R
(OECM-1,SAS HI HSC-3) 1A #b 259 1 L b ogd & 4=
R, miR-134 #L7] PDCD7 B b iz 45 % 4 11 %
SN O g RS, CHEN 28 BF 9% 7% . miR-
134 FE{R P9 40 1) MMPL 1 ] B PR 988 40 G 42 228
B, X SAHIETE ) X5 0 2 B A 1 S 4 R — 3, &
W] miR-134 j& MMP1 B 5gid B s e+ 2 —.

TEIEF B OLT 4 &0 55 50 F0 40 it 56 S 8 4R =7 ™
45 ] o 7E G HE IE H S5 A R AR KRR R S
YEFT o 40 4/ 32 J5 0 40 Jif 326 J55 i b MIMPs (1) B fif 5
A PR T B L A L B B LR RGBS AN T 4y
X — 3 R AR R 40 ) D R A 2 5 B Y R 4y T R
PE . BEFE W MMPs 48 1 R 18 5 % 15 2 B s g
B R A O, I 45 Y L LR g,
MMP1 i F 11q22. 3, J& MMPs [ EE R R 2 —, T
CINVNSS I | B TR Wi A = R L
T3 A T 57 s A 3 5t 4 IR BT A I AR, 4
SRR MR, MMPL 7 M g g k1 21 20 rp = R 5K
5 bR A A7 R B U OEE Y {H MIMIPL 7 I 8 vh
IAEV A E R AN E . AR, i £ iK5 miR-134,
T MMP1 2 A 3Tk ik 2> 20 i 38 58 06 1 30 4= 28
FERS  HOm A - % . X 5 miR-134/MMP1 £

FTREF 2021 F 11 A% 5046% 224

PAJRE 400 B TP 2 4 B SO — 3% . MMIPT R 9 i i &
A ()9 BEAIL I AT REFE Tl 2 o i T B, 2 5 g
Wi R,

A5 X miR-134/MMP1 7 Mg J 20 i Hh (1 78
AT TR WEIE AR TAFAE LR AN 2 4 - (D & Il
PRARAS 36 3F £ & 22 SCHk MMP1 75 Mg 9 241 20 (1 &5 %
K, FLACER 1 06 8 40 i &R R AT TR SR, A I O R
I ARAIF 28 AT A 40 it 25 LA SE AR H9F 5 435 48 R B A 1l
IRE X5 (2)miR-134/MMP1 4 M & A kR H
WAL ASTE 2 L J5 L2 1 s A 5%

Zi BT R AR ESR & B miR-134 j& MMP1 £ ik
PAEHLH Z —  miR-134/MMP1 18 Wi Jis 40 i 56 A A=
Y2EAT A s Sk B LR s 1 43 7 L B4 T IR
Pt HL Ry H By ia P24 TV AR 1Y T A

2% CHk

[1] WEIK R,ZHENG R S,LIANG Z H,et al. Inci-
dence and mortality of laryngeal cancer in Chi-
na,2014[J]. Zhonghua Zhong Liu Za Zhi,2018,
40(10) :736-743.

[2] SHAY G,LYNCH C C,FINGLETON B. Mov-
ing targets:emerging roles for MMPs in cancer
progression and metastasis [ ] |. Matrix Biol,
2015,44:200-206.

[3] NAIR J,JAIN P,CHANDOLA U,et al. Gene
and miRNA expression changes in squamous
cell carcinoma of larynx and hypopharynx[]].
Genes Cancer,2015,6(7/8) :328-340.

[4] CHEN C L,ZHANG L,JIAO Y R,et al. MiR-
134 inhibits osteosarcoma cell invasion and me-
tastasis through targeting MMP1 and MMP3 in
vitro and in vivo[]]. FEBS Lett,2019,593(10):
1089-1101.

[5] FAROOQI A A,QURESHI M Z,KHALID S,
et al. Regulation of cell signaling pathways by
berberine in different cancers: searching for
missing pieces of an incomplete jig-saw puzzle
for an effective cancer therapy[]J]. Cancers(Ba-
sel),2019,11(4) :478.

[6] TAY Y.,ZHANG J, THOMSON A M, et al. Mi-
croRNAs to Nanog, Octd and Sox2 coding regions
modulate embryonic stem cell differentiation[ ] ].
Nature, 2008,455(7216) :1124-1128.

[7] LIU C J,SHEN W G,PENG S Y.,et al. MiR-
134 induces oncogenicity and metastasis in head
and neck carcinoma through targeting WWOX
gene[J]. Int ] Cancer,2014,134(4):811-821.

[8] PENG S Y.TU H F.YANGCTF#% 3802 51)



3802

[16]

[17]

[18]

[19]

[20]

mation in human umbilical cord derived mesen-
chymal stem cells via blocking nuclear factor-
kappaB pathway[]J]. BMC Cell Biol, 2017, 18
(1) :29.

ZHOU Y, TAO T,LIU G,et al. TRAF3 medi-
ates neuronal apoptosis in early brain injury
following subarachnoid hemorrhage via targe-
ting TAKI-dependent MAPKs and NF-«xB
pathways[ ] ]. Cell Death Dis,2021,12(1) ;10.
DING H,GAO G,ZHANG L,et al. The pro-
tective effects of curculigoside A on adjuvant-
induced arthritis by inhibiting NF-xkB/NLRP3
activation in rats[ ] ]. Int Immunopharmacol,
2016,30:43-49.

EID R A, ALHARBI S A, EL-KOTT A F.et
al. Exendin-4 ameliorates cardiac remodeling in
experimentally induced myocardial infarction in
rats by inhibiting PARP1/NF-¢xB axis in a
sirtl-dependent mechanism [ J ]. Cardiovasc
Toxicol,2020,20(4) :401-418.

ZHANG L,LUO J,WEN H,et al. MDM2 pro-
motes rheumatoid arthritis via activation of
MAPK and NF-¢B[]J]. Int Immunopharmacol,
2016,30:69-73.

DING J,QIN D,ZHANG Y.,et al. SMAC mi-

[21]

[22]

[23]

[24]

FTREF 2021 F 11 A% 5046% 224

metic birinapant inhibits hepatocellular carci-
noma growth by activating the cIAP1/TRAF3
signaling pathway[] ]. Mol Med Rep, 2020, 21
(3):1251-1257.

YANG F,LI S,CHENG Y,et al. Karyopherin
alpha 2 promotes proliferation, migration and
invasion through activating NF-kappaB/p65
signaling pathways in melanoma cells[J]. Life
Sci,2020,252:117611.

HUANG K,CHEN Y,ZHANG R,et al. Hono-
kiol induces apoptosis and autophagy via the
ROS/ERK1/2 signaling pathway in human os-
teosarcoma cells in vitro and in vivo[]]. Cell
Death Dis,2018,9(2) :157.

WU F,YAO H,ZHENG F,et al. Protective effects
of honokiol against oxidative stress-induced ap-
optotic signaling in mouse podocytes treated
with H,O, [J]. Exp Ther Med, 2018, 16 (2):
1278-1284.

ZHANG X, WANG K,ZHAO W,et al. TRAF3IP3
at the trans-Golgi network regulates NKT2 matura-
tion via the MEK/ERK signaling pathway[ ] . Cell
Mol Immunol,2020,17(4) :395-406.

O B 41:2021-03-18 & ] H 441.2021-07-26)

(35 3796 B0

[9]

[10]

[11]

[12]

C C,et al. MiR-134 targets PDCD7 to reduce E-
cadherin expression and enhance oral cancer
progression[ J ]. Int J Cancer, 2018, 143 (11):
2892-2904.

SU S C,HSIEH M J.YANG W E,et al. Cancer
metastasis: mechanisms of inhibition by me-
latonin[J ]. ] Pineal Res,2017,62(1):112-115.
CHAO W,DENG J S,LI P Y, et al. Inotilone
from Inonotus linteus suppresses lung cancer
metastasis in vitro and in vivo through ROS-
mediated PISK/AKT/MAPK signaling path-
ways[J]. Sci Rep,2019,9(1):2344-2346.

EIRO N,CARRION J F,CID S,et al. Toll-like
receptor 4 and matrix met alloproteases 11 and
13 as predictors of tumor recurrence and sur-
vival in stage [[ colorectal cancer[]]. Pathol
Oncol Res,2019,25(4) :1589-1597.

ZHANG R,ZHU Z,SHEN W, et al. Golgi mem-
brane protein 1 (GOLMI1) promotes growth and

[13]

[14]

[15]

metastasis of breast cancer cells via regulating ma-
trix met alloproteinase-13 (MMP13) [J]. Med Sci
Monit, 2019,25.:847-855.

ZHOU Z,MA X,WANG F,et al. A matrix met
MMP1-1607

(1G>2G),1is associated with increased cancer

alloproteinase-1 polymorphism,
risk:a meta-analysis including 21,327 patients
[J]. Dis Markers,2018,2018:7565834.

HUI L, YANG N, YANG H, et al. Identifica-
tion of biomarkers with a tumor stage-depend-
ent expression and exploration of the mecha-
nism involved in laryngeal squamous cell carci-
nomalJ]. Oncol Rep,2015,34(5):2627-2635.
ORIA V O, LOPATTA P, SCHILLING O.
The pleiotropic roles of ADAMY in the biology
of solid tumors[J]. Cell Mol Life Sci,2018,75
(13):2291-2301.

R H 9 .2021-02-26 & H 1 .2021-07-21)





