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MiR-98 regulates the malignant progression of nasopharyngeal
carcinoma via targeting MTDH

SHE Li, TAN Hao-lei, ZHU Gang-cai, WEI Ming, CHEN Chang-han, PI Lei-ming,
LIU Guan-cheng, ZHANG Die-kuo, HUANG Dong-hai, ZHANG Xin, LIU Yong
( Department of Otolaryngology-Head and Neck Surgery, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract: Objective To investigate the effect and mechanism of miR-98 on the proliferation and invasion in
nasopharyngeal carcinoma (NPC) in vitro. Methods Liposome-mediated MiR-98 mimic and negative control were applied
to transfect CNE-1 and CNE-2 cells. CCK-8 assay was used to examine the proliferation of the cells in vitro. Alterations of
migration and invasion were assayed by scratches and transwell chambers. Target genes of miR-98 were predicted by online
target gene prediction database. Dual luciferase reporter assay and western blotting were used to validate their binding.
Results MiR-98 mimic successfully decreased capacities of growth, proliferation, migration and invasion in both CNE-1
and CNE-2 cell lines. Meanwhile, MTDH was a direct target gene of miR-98. Conclusion MiR-98 inhibits the growth,
proliferation, migration and invasion of NPC cell lines by targeting MTDH.
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mimic [} 525652 | BH R X R 20 15 A 40 i 20 200 i 43
|42 B microRNA , FHAR 45 13 5% 5% 12057 & A1 All-in-
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BF X R ZE 20 B miR-98 14 6 55 8 5 5% A 41 il (1)
miR-98 [ HUAE, WAHX Kb, SCER A 3 IR,
1.2.4 CCK-8 %3 B KIAA IS 7555

Wiy 48 h J5 9 4n g LA 0. 25% Ji 4 B AL, i
B, LAY 20 000/ml 2 &, L 100 pl (% 52
2 000 4~/4L) A AP T 96 Lk, #& CCK-8 i f
BV T 24 .48 .96 h, Bl fEEEALN A 10 pl
CCK-8, & T M5 R M N BEE | h, BEAR X I
0D450 nm W& WOCREH . SLHEE 3 K,

1.2.5 XRas i 54248 h 5 &4l 40l
0. 25% JRTE I Ak , 11 LA 45 22 T A [] 240 i % 7b
6 LA, IR0, B AR B SR, 1 40 2 )2
BEAERCRABTFIE B 90% LA F il & 2380, DL 10 pl 7%
Wk gy 6 FLAR 4 MR, PBS WURFR Uk 25 W F
HOEEPE AN o 00 TR 048 h Ji5 20 g4 i, W4
RIRAGHE O, THRRR A& 2 B2 40 A8 4>
FATLIE , SERE AL 3 IR,

1.2.6 Transwell 12 &% £ 52 /N FUAG N
ATCIMIE R FRHE 30 min 1 HKAL, DA/ NE A
2 x 10" 4%, b LICITE R R 3L 55 9%, &= LA
A 10% 176 1) 1 37 B kA7 81k, 37°C,5% CO,
FAFIRRE 25 T B % 48 h, Ui Transwell /N2,
PR 3 T A A A, T = M LA 4% 2 5
FIEE[E] 2 15 min J5, 25 5 55 s 20 0 0, 80 B W AL
B MBS, BEPURCE T A2 S e
B EF R, SCEE A 3 UK, ICP R O SR
iRk,

1.2.7 s kFE k% A AR LSRG
(miRBase Targets ,TargetScan Release 5.0 PicTar da-
tabases ) Fijill MTDH J& miR-98 f—MH#EIE , 4351
¥ MTDH 3” 3l #l11X (3 -UTR ) miR-98 {9455
FUFHN(WT Jp 30, B LR RUFF 51 ) Je 58748 R FF 51 (MU
FeA, KBk T miR-98 4545 (i 5 i MTDH 3° -UTR J¥
F1) #i A 3| pmirGLO Dual-Luciferase miRNA Target
Expression Vector ( Promega, USA) R4 &3k i&
RS2 2 A S0 8 6 25 B 5 00 Dual-Lucifera-
se® Reporter Assay System ( Promega, USA) ;¥4 L1
A AL 1.5 x 10°/ml 4850 F: 24 UKL, Li-
pofectaMINI 2000 43l 35 4% 0. 2 g Luec-MTDH-3’
UTR-wt/ Luc-MTDH-3 UTR-mu GO, F10.6 pg miR-
98/ miR-98 NC [k ; f41% 3 A E 1,48 h J5 R
Z I REBGHHR {SHEAT W5 ) 28 WAz 0 , 4 Hd 15 1] 45 T
il PLB 41 ff 2 i W . LAR I K K, Stop&Glo 46 ]
W5 B AL INA20 40 207 0, SRS IAL00
19 LAR TL ¥, TR G5 A ORISR 265 1 1
RICHE ; He A A Stop&GI0 K L, 1R 5 5 A K&
JEAG I ASCASIN 55 2 YRR GAE 3 K26 2 YRR G IELRR A

- 456 -



% AR AFMIR-98 L1 MTDH 4% B i B Jog ) S B o

56 39

55 1 ORI, 15 B P R A AR . SE86 84T
3 .
1.2.8 E& GRIA Western blotting 4| 21 ifg
SR LD RIPA Ui iE 47 52050, BCA ¥E I & 8
WeRs . B30 ~50 wg FHHELL10% ~12% + B hii
PRGN — S NI LG BE I (SDS-PAGE ) Mk . A HY
VKO B e e T 2 B A — 9 O B (PVDF) |, 5% Jiit
RAWIEH] 1 b, —Hi i N MTDH £ 35 B4 14
(1:800) ,4CHEH i1, BT LB o A AL Yy iy
PRICH 5 E 1 he WIS, 24622 LR B3
BRI o LA/ BTN B-actin BB [ 4T 14 46 1
B-actin 7 H 1 4 ) 2, Bio-Rad & %1% I & 5
G307 o
1.3 Geiteenik
FH SPSS 19. 0 el 4k fF it 47 40 b, TR BRI

x x5 R R (WA AL s A Ty 2560
B (ANOVA) HEAT 3 Mo A 56 24 2R FHSUIN A 565, L)
P <0.05 2 BAGEE L.

2.1 i miR-98 £ 50 40 i (1 e 3k

SRy 1T miR-O8 Xof £k N 937 41 i 384 5 AR 2% 1 5
1, & 4% A LipofectaMINI 2000 4 miR-98 mimic 43
Wl%: YL CNE-1 1 CNE2 4iififi, 48 h J5,qRT-PCR %
TEEE YL SR, 5B % CNE-1 1 CNE-2 4 Jifd ' miR-98
2k 0 EIE T (32.4 £2.6) {5 H1(23.2 £1.4)
5, 2 S HA G 2ERE (P <0.05) i BA X id
5 EARGMA Z M2 F G248 L (P >0.05)
(1A 1B), FH miR-98 mimic T L& T CNE-
1 71 CNE-2 40 figrh miR-98 [)ik/KF-.

A *k B *%

401 301

! ]
18301 18 20-
*F it
% 20 *
% by 10 =
£ 0- =
0 [ | 0 EmEm Fﬂ?’ﬂ

CNE-1 N.C. mimic CNE-2 N.C. mimic

1 qPCR il miR-98 7 & MHJE 41 e CNE-1( A) fil CNE-2
(B) SR, " " P <0.05

2.2 MiR-98 45 & N & 4 1A A 1 g
T BIE miR-98 Xif £ MK e 4 it AR Ah A K B

HIs2 I ABFSEAE ) iR CNE-1 Fil CNE-2 4 fifgrh
miR-98 ik i JL il I, >Rk CCK-8 3L K%l miR-98
FURETE AR RS O, A5 R R 23 h B, S
2 CNE-1 il CNE-2 ZHf A 3 5 op A i i 4 Bk
Xof REZH 4 L =z [ 8 AR A I ) S Ll 2 S 34 e ] R 45
TR (P >0.05) ;525041 CNE-1 4HAEFESS 96 /)N
BRI T, RA SR E X (P <0.05,
2A) ;SEHG4] CNE-2 il i A5F 48 /B I A 1 R B
BT B, BB R HERS 25 S MOk B B
(P <0.05, & 2B) ; 1fif 7 7 241 i 25 1 BH 4 %o B A4 4%
i [E] o5 25 S IEGE 24 L (P >0.05, K] 2A 2B) ,

>
os]

25) <ONE-1 i
(%] 2 "‘NC L () 1.4
S +miR-98 mimic $1.2
g15 g
o 0.8
%1 206
o o
eH

0 0

3 24 48 72 96 (h) 3 24 48 72 96 (h)

B2 CCK-8 #ill miR-98 J4% Ehi i CNE-1(A) Fil CNE-2
(B) AU r RSN KIS RE Sy, 7 P <0.05

2.3 MiR-98 45 G i 4h fu AR ST RS fiE )

e FRIR S50 A% 4 miR-98 mimic 48 h
JE MM AT A RE T o 45 BoR miR-98 j ik
J&i ,CNE-1 iR A & 68 3% R ,48 h J5 IE#
X B2 | BP0 HE 2 0 S 50 25 240 Sl R A 232 40 |
F7(60.5 +4.5)%, (67.0 £3.0)% FI(22.5 +
2.5)% S S BT XT B AR SR AN Mg 4 b g 25
SYEAGIEE (P <0.05, 8 3A) ; [k, L
CNE-2 4iifffi miR-98 Kb e 5 , AR A5 i 1 W
855,48 h J5 1 H G REZH | BA ) BE 2H RS 56 4H
R RIIR A5 R 5 Ry (48.0 £2.0)% , (42.5 +
3.5)%M(19.5 £4.5) % , 525 2H 55 B 1 6F BEZH A0
AN A 2E e B A it 5 L (P <0.05,
K 3B) .,
2.4 MiR-98 145 B8 40 HL AR S MZ 22 RE

#—252k ] Transwell {2 2% /)83 525 T AR 45 41
YU AR ZERE 1, 45 S /R : CNE-1 20 g % %% miR-
98 mimic J5, 5256 21 41 19 1A S MR 22 1 7 48 [ P X
HE L R0 A 200 it 20 BH (2 09055 , 48h J5 % 1) Transwell
1278 /N2 10 B 5 A B 0B A0 Bl (23,3 =
3.5) A, I 25 AR 40 i 2H A BA P X BR 44 501 A (41,3
+4.3)F1(39.7 5. 5) 4, R ZHEA L EN T5 2%



A MR R SR S

F22 %

ST, B XS IR R ok A 20 M 20 22 ) 22 S JE e 1
HI(P>0.05) , 17 52 5 21 5 BT 1 ok Bt 2 A 532 A 40
I 2 A 2T R P S, 2 5 LA B
(B 4A,P <0.05) . [dJ#E, CNE-2 4f i % ¢ miR-98
mimic J& , S5 20 AN A9 PR A1 R R RE 1 R A AN Y
LA BA AT B 40 DU . R 48 b Ji5 %3 Tran-
swell 22%/IN 8 1) 5 i A7 B L B8P A I A (21,0 =
3.5) A~ T I5A P %F I 2EL S A A i 2 53 531 A (36. 0
+3.0)/MHI(36.5 £6.3) (K] 4B,P <0.05) .
2.5 MiR-98 #fiE#% MTDH

FURED 3 A% miRNAs fF ¢ 14 2240 R o
AB)T T A miRNAs (19 4 92 D g LA S HAR AL

Oh---

48h- -

CNE-1 N.C.

Oh---

48 h

CNE-2 N.C.

3 MiR-98 Jx ELF N CNE-1(A)F1 CNE-2(B) 4l i {RSMEFS RE

il BT BT miR-98 i 7 7 L 3 A, 3 AT A
miRNAs # & K 500 [ 335 miRBase ( http : //www. mir-
base. org) & TargetScan Human ( http://www. tar-
getscan. org ) Xf miR-98 [ #8 1L K 47 T , & FR MT-
DH /& miR-98 A REAYHEIL P 2 — (& 5A) . 1fif MT-
DH N2 A TS — H AT e s L A

PRI FRATT R I CNE-2 48 fifd % — 3% 119 o5 6 A 45
PEAT T HIE . B2 M ik PG )32 i T 1
KUE miRNAs 55 5 [H (1 40 1] 56 &, B miRNAs i %
AOREAEPY 37 -UTR XA 2K, 5 miRNAs 5%
e R 2¢Ot R B 3k, LU IR % KU A
miRNAs (1) B 2 4 £ #E Y o 45 2R s L4k e By

®
bt

o)}
<

N
b

percent migration%
N
o

0

mimic CNE-1 N.C. mimic

*k

o
S

S
Q

n
2

percent migration%

o

mimic CNE-2 N.C. mimic

,**P<0.05

204

—_
o
T

Migrated cells per field

0_ [ O
CNE-1 N.C. mimic

*k

504
40+
304
20+
104

0- . —
CNE-2 N.C. mimic

Invaded cells per field

4  MiR-98 JA¥= LI CNE-1(A) Fl CNE-2(B) 4l IR IMZZERE J1 (45 28 x 400), " " P <0.05



=

A%, 4 : MiR-O8 HIL [ MTDH 42 G i vk Jig i S ik 72

56 39

A= Luc-MTDH-3’ UTR-wt B miR-98 mimic [fi ki 5
miR-98 NC [t Ar bb 4, 2¢Ot 3R Wl i 1 T K¢ 20%
(1.000 £0.050 VS 0.807 £0.032; P <0.01) , 1
miR-98 FEFH 1L MTDH JE X i) 2 1 fH ek . itk
FEYLZE AR Luc-MTDH-3” UTR-mu ) miR-98 mimic
ki 5 miR-98 NC Fuhi L%, 9O G R BTG B T
11% (1.000 £0.033 VS 1.116 +0.098;P >0.05),
Wi MTDH ) 3° -UTR RZZJ5 , A g4 MTDH 3
PR3 R R R (18 5B) 6
AT PN R B A P S0, & BE miR-98 55

MTDH mRNA B B M X R, #t—4 Western
blotting %% 5 7R : 55 4% miR-98 mimic [ 35 56 20 40 g
Hr MTDH 45 2 1K K-, B8RS 40 i 2H 1B 1 %
HRZH 240 g 7B 2 9 (P 5C) 5 Ui B miR-98 ik K
-5 MTDH 2 F1 2 0 A Ko Z5 Fal 45, miR-98 X
MTDH EA B #HE m ]
3 itig

MiRNAs J& i 4ok & I — 28 K2 19 ~22
HIRI/ NN TR PEAE S S RNA, 2 A T 20 A

WK PR 38 2o A R I X S 5 L mRNA 1y
37 -UTR X350 40 5 58 4 B b, X 38 [ UE A7 5% 5t )5
B RF ik . MiRNAs A 5200 40 35 55 1
B TE PN B IR 1 2R T

Let-7 2 Ji% W) K 22 %8 8 52 vT 38 2 5 9% Ras A0
e-Myc 2598 56 PR B 22 3, DA T 76 I 98 v 2 42 400 98 1
ML T miR-98 J& let-7 FEMEHTH BLA 2 — , e
JeE TR A T SE A . B, TE S R A
iR 204 i miR-98 (41 T, Horh (i I i R 4¢
R 18 R S = 2 R SR 8 R
vk, im At R N AR BE A 5T, A 2% & & B miR-98
X S ) 4 TG LR ) 3 2 00 o) 1 T o 40 e 1y 2
KA s eI /N0 I 70 i o, miR-98 ] 1 i)
e PAKL T4 400 6 F 385 4 AR 22 B 7 5 TR MG
Jo g i B 98 B 9, miR-98 R A ] ) 45 HMGA2
TR ZNRE AT . BRI, miR-O8 X A 1 Ji 240 ffy
HEEEAT AT A o ASBFST KBRS
FEANML P miR-98 [k 5 , REAS I | 52 g3 CNE-1
F1 CNE-2 40 ARG FE AR 22 RE 1, IRl RE R 455
MRS BRI, 5 ERAODFTE 45 R —5K,

A aTargefScanHuman
Prediction of microRNA targets Release 7.1: June 2014

Human MTDH ENST00000336273.3 3'UTR length: 5610

5192 l

o i 2

Conserved sites for niRNA fani
AIR-137niR-30-5p  miR-26-5p
1
miR-153-3p niR-217
|

1
niR-499a-5p miR-128-3p
]
WIR-25-3p/32-5p/92-3p/363-3p/367-3p WIR-135-5p
i
niR-183-5p.1 miR-101-3p.2
i

WiR-30-5p
1

=
(0]
)

P>0.05 NC

P<0.05

-
N
h

Relative Luciferase Activity

0.81
0.41
0.0° =§=
«Q‘/&& /\‘2‘/&
¥ S
& &

EZ= Mimic

conserved_gnong

3pmiR-30-5p| let-7-5p/98-5p miR-22-3p
1 1
383-5p.2 miR-96-0p =-op
1
miR-142-5p  miR-22-3p
I I
(o}
)
&
<<//Q/ G /%(b
> N &
MTDH T S—
- e
p-actin EG—GCCG—

5 MiR-98 X MTDH A FEAL TN A AWE R A TargetScan Human Xf miR-98 #ELKL P U 5 B XUHOER
FiE4f 45 SE DK 5 C : Western blotting iF B miR-98 Xt MTDH HLA7 E{H2 4L [f) 4% 11

- 459



o [ - G A TR AR A 3

$22 %

MiRNAs 38 1§ [ AN [7] f 9 J2E R L/ (50 91098
IR . — L AT BEAZ £ 1~ miRNAs i#
2, [Al B — A4~ miRNA 7] DLVE R F 24> A [] 1 5
B, B R 8 ) #E 3L R 41, miR-98 34 1] 5 ITGB3 |
caspase-3 ,ALK4 I MMP11 &5 80 5 R 45 & K5
g AR B (Metadherin, MTDH) 7R 8 7% K
Lyric 3, AEG-1, J& 2002 4537 & #0198 3 72
W75 MTDH 7E3L R0 | F 2 Bddes S BB S5 2

AR bR IR T, RS R MR 20 M 3 A AR
P B R 25 2 PR A AT o o R i
XF MTDH 73k 3l v i AE FH AT T RIS, &
P MTDH 753k 8 20 23 b i 60k, - 5 A B
JE A B MTDH figt it b 57 - [ i
A CEMT ) 8 47 3k 251 ff g 44 e 384 5 I A2 28 5 % 46
PEAE W 2EAT R B G & B miR-375  miR-
145 F1 miR-137 W] #¢ [ & #25 MTDH "' {H miR-98
5 MTDH Z 8] () ¢ R R WARGE . e, A58 th 3%
138 3 A= P05 B 25 3 W% )t K il Il Western
blotting 17 % ¥, miR-98 I fig 5 ¥4 %8 MTDH mR-
NA 254 R BHE MR, I 5 A il MTDH
11932 356, T IF 52 miR-98 A T 432 4 ] ¥ 455 MT-
DH,

2T miR-98 #i[n] MTDH J5 ir 51 &2 (%) N i (5 %
PR TEA S RRATR T UMRE. CafA bt
55 # W] T MTDH 5 PI3K/Akt, Wnt/B-catenin,
MAPKs il NF-kB %5 2 45 538 s LA HI G P
TRAZH i HA S 55t FE SE MTDH fig %38 52 PI3K/ Akt
Bl PR IR bR — (B B Ak, 2 e Sk S g
IR ZE B B R A% AR B> o SR, miR-98 L ff]
MTDH {845 I je — [ Bt ik A i (2285475, DL A
RAF B, T AT — 2P IRA R G BF
Ho

SMTF Z, AR E RS BHIESE miR-98 X
LA A3 B AR 2R e ) A FE R A T, R B i B
HABMS H A8 n 45 MTDH , 1 J5 22t 5 b, FeAl]
Bt — 2 AR Y SE 56 A UE B AR AR A S 08 45 5, - B
fifi miR-98/MTDH 1k H i) FIiE (55 R4 M 45 .

S 3Lk -

(1] B4, X8, 40, 55 MiR-324-3p 2 1 B¢ - [ BTk (L im s 5
WA TR A 2R A SE IR AT [T ] ol [ - G R W P MR A
2016,22(2) :95 -99.

[2] Wang W, Zhang E, Lin C. MicroRNAs in tumor angiogenesis
[J]. Life Sci,2015,136(1) :28 - 35.

(3]

[4]

[5]

(6]

(7]

(8]

[9]

[10]

[11]

[12

(R

[13]

[14]

[15]

[16]

[17]

[18]

[19]

- 460 -

Croce CM, Calin GA. miRNAs, cancer, and stem cell division
[J]. Cell,2005,122(1) :6 -7.

Yu X, Li Z. The role of microRNAs expression in laryngeal cancer
[J]. Oncotarget,2015,6(27) :23297 -23305.

Rizos E, Siafakas N, Katsantoni E, et al. Correction: Let-7, Mir-
98 and Mir-181 as Biomarkers for Cancer and Schizophrenia[ J].
PLoS One,2015,10(8) :e135863.

Yu J, Wang F, Yang GH, et al. Human microRNA clusters: ge-
nomic organization and expression profile in leukemia cell lines
[J]. Biochem Biophys Res Commun,2006,349(1) :59 —68.
Zhang S, Zhang C, Li Y, et al. miR-98 regulates cisplatin-in-
duced A549 cell death by inhibiting TP53 pathway[ J]. Biomed
Pharmacother,2011,65(6) :436 —442.

Wendler A, Keller D, Albrecht C, et al. Involvement of let-7/
miR-98 microRNAs in the regulation of progesterone receptor mem-
brane component 1 expression in ovarian cancer cells[ J]. Oncol
Rep,2011,25(1) ;273 —279.

Li F, Li XJ, Qiao L, et al. miR-98 suppresses melanoma metasta-
sis through a negative feedback loop with its target gene 1L-6[ J].
Exp Mol Med,2014,46:el16.

Xiang Q, Tang H, Yu J, et al. MicroRNA-98 sensitizes cisplatin-
resistant human lung adenocarcinoma cells by up-regulation of HM-
GA2[J]. Pharmazie,2013,68(4) :274 —281.

Lindow M, Gorodkin J. Principles and limitations of computational
microRNA gene and target finding[ J]. DNA Cell Biol,2007,26
(5):339 -351.

JAHEF-, 5k 3, JOEE. miRNA 15 2R R R AL C R MBS
HERRELT]. e [ - 0 A 0 55 A1 B % 5, 2013,19.(6) - 568 —
572.

Rosenfeld N, Aharonov R, Meiri E, et al. MicroRNAs accurately
identify cancer tissue origin[ J]. Nat Biotechnol,2008,26 (4) .
462 - 469.

Yu J, Wang F, Yang GH, et al. Human microRNA clusters: ge-
nomic organization and expression profile in leukemia cell lines
[J]. Biochem Biophys Res Commun,2006,349(1) :59 —68.
Siragam V, Rutnam ZJ, Yang W, et al. MicroRNA miR-98 inhib-
its tumor angiogenesis and invasion by targeting activin receptor-
like kinase4 and matrix metalloproteinase-11 [ ] ].
2012,3(11):1370 - 1385.

Huang SD, Yuan Y, Zhuang CW, et al. MicroRNA-98 and mi-

Oncotarget,

croRNA-214 post-transcriptionally regulate enhancer of zeste homo-
log 2 and inhibit migration and invasion in human esophageal squa-
mous cell carcinoma[ J]. Mol Cancer,2012,11(1) :51.
Sterenczak KA, Eckardt A, Kampmann A, et al. HMGAI and
HMGA2 expression and comparative analyses of HMGA2, Lin28
and let-7 miRNAs in oral squamous cell carcinoma[J]. BMC
Cancer,2014,14 .694.

DuY, Li Y, Lv H, et al. miR-98 suppresses tumor cell growth
and metastasis by targeting IGF1R in oral squamous cell carcinoma
[J]. Int J Clin Exp Pathol,2015,8(10) :12252 —12259.

Yang G, Zhang X, Shi J. MiR-98 inhibits cell proliferation and

invasion of non-small cell carcinoma lung cancer by targeting



A% A%, % MIiR-98 i) MTDH J2 S i i

LB SR TE %ol

[20]

[21]

[22]

[23

[

[25]

[26]

PR ESs

T
B
"
A
L]
®
]
K
"
#
#
<

PAK1[J]. Int J Clin Exp Med,2015,8(11) :20135 —20145.
Chen Z, Cheng Q, Ma Z, et al. Overexpression of RKIP inhibits
cell invasion in glioma cell lines through upregulation of miR-98
[J]. Biomed Res Int,2013,2013.:695179.

Ni R, Huang Y, Wang J. miR-98 targets ITGB3 to inhibit prolif-
eration, migration, and invasion of non-small-cell lung cancer
[J]. Onco Targets Ther,2015,8:2689 —2697.

Li HW, Meng Y, Xie Q, et al. miR-98 protects endothelial cells
hypoxia/reoxygenation induced-apoptosis by

Biochem Biophys Res Commun,2015,467(3) .

against targeting
caspase-3[ J].
595 -601.
Siragam V, Rutnam Z], Yang W, et al. MicroRNA miR-98 inhib-
its tumor angiogenesis and invasion by targeting activin receptor-
like kinase4 and matrix metalloproteinase-11 [ J ].
2012,3(11) ;1370 —1385.

Hu G, Wei Y, Kang Y. The multifaceted role of MTDH/AEG-1 in

Clin Cancer Res,2009,15(18) :5615 -

Oncotarget

cancer progression| J ].
5620.

Blackstone BN, Li R, Ackerman WT, et al. Myoferlin depletion
elevates focal adhesion kinase and paxillin phosphorylation and en-
hances cell-matrix adhesion in breast cancer cells[ J]. Am J Phys-
iol Cell Physiol,2015,308(8) :C642 — C649.

Liu Y, SuZ, Li G, et al. Increased expression of metadherin pro-
tein predicts worse disease-free and overall survival in laryngeal
squamous cell carcinoma[ J]. Int J Cancer,2013,133(3) :671 -

679.

[27]

(28]

[29]

[30]

[31]

[32]

[33]

Zhu GC, Yu CY, She L, et al. Metadherin regulation of vascular
endothelial growth factor expression is dependent upon the PI3K/
Akt pathway in squamous cell carcinoma of the head and neck
[J]. Medicine (Baltimore) ,2015,94(6) :e502.

Yu C, Liu Y, Tan H, et al. Metadherin regulates metastasis of
squamous cell carcinoma of the head and neck via AKT signalling
pathway-mediated epithelial-mesenchymal transition [ J]. Cancer
Lett,2014,343(2) ;258 - 267.

He XX, Chang Y, Meng FY, et al. MicroRNA-375 targets AEG-
1 in hepatocellular carcinoma and suppresses liver cancer cell
growth in vitro and in vivo[ J]. Oncogene,2012,31(28) ;3357 —
3369.

Dong R, Liu X, Zhang Q, et al. miR-145 inhibits tumor growth
and metastasis by targeting metadherin in high-grade serous ovarian
carcinomal[ J]. Oncotarget,2014,5(21) ;10816 —10829.

Guo J, Xia B, Meng F, et al. miR-137 suppresses cell growth in
ovarian cancer by targeting AEG-1[J]. Biochem Biophys Res
Commun, 2013 ,441(2) ;357 -363.

Hu G, Wei Y, Kang Y. The multifaceted role of MTDH/AEG-1 in
cancer progression[ J]. Clin Cancer Res,2009,15(18):5615 —
5620.

Zhu GC, Yu CY, She L, et al. Metadherin regulation of vascular
endothelial growth factor expression is dependent upon the PI3K/
Akt pathway in squamous cell carcinoma of the head and neck

[J]. Medicine (Baltimore) ,2015,94(6) :e502.
(Wi B 17:2016 - 08 —24)

i X EC R E 5 MR AR SRR D)

L -
MIEF5 -

Crp [ B B A e RS B R 2%
ebyhld2016) , il i {51 & , nl 7L E A% A6 B 5 Ml 2% AR 22 E%?ﬁ
F1 o T AR BRI SE(E B O e !

Yihth , SRR [ H G A U SRR R BT E AT R 7

- 461 -

- HE -
(Y APAN
=

B AR

CE) B MEE ERX ELR s (FfE S





