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Expression of miR-29a in cervical cancer and effect of
miR-29a up-regulation on malignant biologic
behaviors of cervical cancer cells

Zhi-shu Huang', Qian-chuan Ren?
(1. Southwest Medical University, Luzhou, Sichuan 646000, China; 2. Department of
Gynaecology and Obstetrics, the Affiliated Hospital of Southwest
Medical University, Luzhou, Sichuan 646000, China)

Abstract: Objective To investigate the expression of miR-29a in specimens and cells of cervical cancer
and explore the effect of up -regulafion of miR -29a expression on proliferation, apoptosis, invasion and
migration of cervical cancer cells further. Methods Totally 160 cases of biopsy or surgical specimens were
collected in the Affiliated Hospital of Southwest Medical University from July 2014 to July 2016, including 80
cases of cervical cancer, 40 cases of high-grade squamous intraepithelial lesion (HSIL), 20 cases of low-grade
squamous intraepithelial lesion (LSIL) and 20 cases of normal cenix. The expression levels of miR-29a in
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different cervical tissues were examined by gRT-PCR. The correlations of miR -29a expression with the
clinicopathological parameters of patients were analyzed. The expressions of miR-29a in four cervical cancer
cell lines (SiHa, HelLa, Caski, C33a) and one normal cervical cell line Ectl/E6E7 were also examined by
gRT-PCR. SiHa cells with the lowest expression of miR-29a were selected in the follow-up studies. SiHa
cells were transfected with miR-29a mimics, and the expression of miR-29a in transfected cells was detected
by qRT-PCR. CCK-8 assay, flowcytometry and Transwell assay were used to analyze the effect of miR-29a
mimics on the proliferation, apoptosis, invasion and migration of SiHa cells. Results The expression of miR-
29a in cervical squamous cancer was lower than that in HSIL, LSIL and normal cervical tissue (P< 0.05), and
the expression of miR-29a in HSIL was lower than that in LSIL and normal cervical tissue (P < 0.05), while
there was no significant difference between LSIL and normal cervical tissues (P> 0.05). The expression level
of miR-29a in cervical squamous cancer was correlated with clinical stage and lymph node metastasis (P <
0.05). The expression of miR-29a in cervical cancer cell lines was lower than that in normal cervical cell
line (P<0.05). After transfection with miR-29a mimics, the expression of miR-29a was significantly increased
(P<0.05), the proliferation activity was significantly decreased (P < 0.05), the apoptosis rate was significantly
increased (P<0.05), and the cell migration and invasion abilities in SiHa cells were significantly decreased (P<
0.05). Conclusions The expression of miR-29a significantly decreases in cervical cancer tissues and cells.
Up -regulation of miR-29a can inhibit proliferation, migration and invasion, and promote apoptosis in SiHa

cells.
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B R R DL AR E I 2 — TR
T [N, S0 T AR R R AL R O R T e A
RYEAE I E Y, IF Ha Aok 2 AR Rl e,
MR T AR R AT & B FE S 1 3 2097 7
3 H IR P AR RS B ™ B 5 ) S 1 A A
Fit o P, NG 7KPR e e 1Y & AR pL, 5
el PRI I B S0 98 A 00 1 25 R B A 38 7E JE BE .
microRNA J2—ZH Wil . KETE 18 ~ 25 MR
AR A 2R 1 BB BAGE RNA, FLRT Ui of 5 ¥ 5L A
MRNA /) 3’ -UTR X &5 & IR N 1 Kk, B 5
PR SAE SN Ho 2 I 255 AN B B R O] 1 A5 A 3
PR, HEWTSE o, /) RNA-29a(miR-29a)
TEZ A NG ed 41 2 rb i 3541 i 22 PR B30 19
R BIVERED, 0 244 1k, miR-29a 7 5 S0 J7 1
IRFFEE N AL AR miR-29a 76 7 51
ZH LU E S0 A0 2R v AR A T4 B EH miR-29a
FIRXTE B SiHa 40 LG5 P T AR 28 MOE R AR
TR AT R B S
1 MBER*®
1.1 ##
111 ZAZ24F A 3EHR 2014 457 H -2016 4F 7 H
TEVE I BB A7 i B2 Be i 7= BH T2 TE R s TR
VIBR A B Sl 2 bR AL 160 51, Forpr, B S b
A% 80 ], B B U R R 9% A2 (high-grade
squamous intraepithelial lesion, HSIL)#xAs 40 4], ‘&

miR-29a; cervical cancer; SiHa cell

SR IR [ Kz PR A2 (low-grade  squamous in-
traepithelial lesion, LSIL)#5 4% 20 4], 1E % £ #5120 21
FRAR 20 i FRASHUH 5 ST BR AR A, B -80°C
VKFAVR URIRAE . TR B TR BOR AT Y R AT AT
SEIRYT , RN ERY) i 40 7Y R R R R I s
SRR R E RIS . B S0 H A I R0 R )
PrRicRHIE 2 (FIGO) iy 43 pR e, 1 31 35 441, 11 1]
45 1] SR FLAT % - Gy 19 1], G, 39 9, Gs 22 15l s A itk
CLE5H 4% 23 ], Toik L 2583 57 B A58 T A
B B G R BT A BE B AR B R DYt
112 wfez  NE SRR (SiHa HeLa, Caski
1 C33a) FLIE & #i4i itk Ectl/E6E7 (14 A
Bhegpe BIgAEIEE ), T 10%6R 4 1L7% ) DMEM
RIS IR BT 37°CH 5% ALKk CO, RS
o

1.1.3 =% A  miR-29a mimics & B ¥ X} R
mimics-NC (34 [ 175 3 2545 R A w] ), Trizol
{7 #1 Lipofectamine ™ 2000( Iy A 3% [E Invitrogen 23
A) ), RNA 05 Spial ) G S 52 i 2 i 1 3R 5 i
Sz vi(quantitative real-time polymerase chain reaction,
gRT-PCR)iAF & (1 H H A< TaKaRa A F] ), miR-29a
KNZ: U6 51 MBI A 1A w5 A, Cell
counting Kit-WST-8(CCK-8)ixil & (g B AR
INF]), Annexin V-FITC/PI XU -k 3877 & (1A
H g HLIE AN 7)), Transwell /N2 (16 [ 26 [
Corning A ) ), HE BT (1 H 221 BD A H] )

. 23 .



T E BB

521 %

1.2 FHik

121 fmfedk e BB KM SiHa 20 i 4
T 6 fLtR AL R A AlA BE IR E) 50% ~ 60%
I AT 2 M5 e, 4% IR Lipofectamine ™ 2000 271 &
UL 47 55 Ye P, SESG 4L A5 fL A 100 pmol
miR-29a mimics & 5 p | 7 4%, B4l AL A
100 pmol mimics-NC & 5 w | #4594 )5 qRT-
PCR il miR-29a [1)4&1k , B i i YRR P2k A 7 4
SN S5

1.2.2 gRT-PCR %4 | 28 22 = 20 2 'F miR-29a
#9435 Trizol EAEEZH 2L al 40 A RNA, B4
JECEE TN RNA B, 7™ 40 10 B A adfi e 5
S 1 cDNA, SR 54 : 37°C K ¥ 60 min,95°C 1
%5 5 ming U i i = W i, #1| I xE i PCR iR
& .miR-29a & N U6 Fr 7593517 gRT-PCR
R, J2 07 254 : 95 C FAE 4 15 min, 94°C7E 4 20 s,
55°CiE k 30's,72°CHEfH 30s, ¥ 14 45 MG, UL U6
YERWSEEA, 2 -2 3158 miR-29a AHX ik,
SLHE S 3K,

1.2.3 CCK-8 ol 2a i 3g 75 15 J1 40 Ma P
T 96 fLAR, F ML AR RG 37, il B2 K 5] 50% ~ 60%
AT AAREE O, o3 TR LI 24 .48.72 2 96 h 1
HEEFRA , S IR CCK-8 7 S Ve 1 A T A i 4
fLAINA 10 | CCK-8 i , 37 CHEEIHEE 1 h j5 ]
B SCIN 2 305 4 450 nm Ak B 45 FLH IO A I ' FE A
BB 5 NEAL.

1.24 mXzmfa At s o =% FREE YL
T 48 h J5 , HA % EDTA BRI LG 55 O U2 4n
Jitd,PBS YRR AEL , 2500 55 L35 W, TR A0 vk B R
(1~5) x10° /4~ /ml, il A Annexin V-FITC FIRLAL A
E (P Y, ZiRBERFE 15 min J5 T 40
AR, AR T 4 b, SE AR 3 UK

1.2.5  Transwell 4k 9} it #% Fo 13 £ 52 B Ao 0] 2w A8 49
EA AR LIRS 24 h, JHRER IR
THACISCER AR, FHIC IR 50 #5 2 AN A T Lk Ad
B, Transwell /N2 BK AL TRAL B S | 1a] 2= BRFLINA
T2 x 10° AR AR AR, TR A 10%FBS
e R FREE, BT FRAAURELIG IR 24 h JE L/ NE
& /O L D ERIAIT BN, FE e,
WA T g MR, BEPLEICR R Nk 5 AN
B PRI A, O A SRR R 3 IR R
ST, B Transwell /NG FEA T g R ARAL B, FH 3%
ALY Transwell ZINgS FEJRC AR, 157 356 ot Jig 85 1 )5 if

TS , Z e W S g b TR ) i A S0 5
1.3 SFitFEFHE

BAEHT R SPSS 20.0 FE 4kt , R
BB+ At 22 (x = 9) Fom , LB HI A 207 200 0r
sEE M R T 7 22500, THECRORE LA (%) %
ARIFAT x 2R, PR LA SNK-q 15 : , P<0.0524
ERAFITERE L

2 #R

2.1 ‘B #EEE JHSIL.LSIL & IE
miR-29a KIEXT RIXE

2% QRT-PCR il &y 2519 (HSIL \LSIL S 1E %
B4 miR-29a [ FRIA KT A AR A bh s 2
K G X (F=1394.78, P=0.000) ; it — £
AR WoR, LSIL B OE 8 #4141 miR-29a
IR L 25 S e i1 5 L (P<0.05), F 33t
W9 F0 HSIL 2040 miR-29a 235K T LSIL M iF
HE A Z(P<0.05), HEHEAH 2 miR-29a #
AT HSIL 4141(P<0.05), LI 1.
2.2 miR-29a Rix 5 5 F = I Rk TR 4FE B4R
K

DLErT 25 95 2H 27 miR-29a M{E KRl FAl
43 miR-29a B3k Fl miR-29a kK15, 5 B 4E
W4 IR EAR 3L 9% | TR BT IR TR I PR 4310 B
A O LS RS S5 R BRAERAE A A A T8E 27
I3HT, S5 R, B S 2 240 h miR-29a IR
Ik Sl R 43 IR CL 25 7% 78 AH 6 (P <0.05) , 7R ik
FiR 0 miR-29a AJ GEZ: 5 MR 1) A Jie S ot /.
DL
2.3 &M ZFE miR-29a WA RIZE

% QRT-PCR &l , miR-29a 75 1F % ‘= 251 21 it 2
Ectl/E6E7 FI'EfimAfii /2 (SiHa HeLa Caski /% C33a)
4 ) #E A 22 A g it X (F=155.33, P=0.000);
L H RS R, B HUEAN I R (SiHa HeLa.,

EEMALRSH

1.2 1

I — T
1.0 1

ﬂiﬂ 0.8 1

g

ﬁ 0.6 1

=

T 04

2

L 024

g 0 ' . . .
ER4H LSILZH  HSIL4H B

1 ZHALH miR-29a KR FRIE

.24 -



%518 1

BRI, A5 - miR-29a 7E B SR S 238 RCH LR X SR AL A A AT R

iR ARIGEABEFIES EIMEHE miR-29a

RI\EEXR
IGARREARE s K=k #1(%) X2 1E P
A
=45 % 45 24(53.33)
0.457 0.498
<45 % 35 16(45.71)
J¥hEE B A
=25cm 56 27(48.21)
0.238 0.625
<25cm 24 13(54.17)
S ER o2
Gy~ G, 58 26(44.83)
2.257 0.133
G, 22 14(63.63)
[ BRI TR
=2/5 [8] )i 60 28(46.67)
1.067 0.302
<2/5 [a] )i 20 12(60.00)
I RS 1A
I 35 12(34.29)
6.146 0.013
M3 45 28(62.22)
N2
i 23 17(73.91)
7.384 0.007
Jo 57 23(40.35)

Caski & C33a)™" miR-29a 1A /K A8 1E H B 4
JfiZ Ect1/E6ET ¥FEK(P<0.05)(WLIA 2), Hirfr,SiHa
YA ZR A IR BRI, PR L BEBE SiHa 40iE R AE WG
SRS AIFSE X 42, SiHa 41D 5% 4« miR-29a mim-
ics, 4 qRT-PCR 1ESZ , miR-29a 7£ miR-29a mimics
ZH .mimics-NC 2H Fl1%s (X} FE2H 3 2 ] B2 {A 25 S A
4i it 2% L (F=1798.47,P=0.000); # — 4 £ & 1,
EEoE R B8, miR-29a mimics ZH 7 miR-29a f{) 33k
7K1 F mimics-NC 4 Fll%s (5% B84 ( P<0.05), 1
NG miR-29a mimics 7 [ SiHa 4 il miR-29a
(1335 7K (P <0.05) , JiF B &% YLl 2458 s o LI 3.
2.4 il miR-29a BFREHIE SiHa ZHAERIIGIE
4 miR-29a mimics 21 A1 mimics-NC 41 SiHa 4l
M T 4% Y45 24 .48 .72 I 96 h B i#E4T CCK-8 145
SR SR E R W B 2500 S R B - O
Bt YL J AN TR ) R A LU, 22 R Gt X
(F=6.489,P=0.000); @miR-29a mimics ZH 1 mim
ics-NC 4 satE ol e, 2 R A git2= 8 L (F=
10.559, P =0.000) ; @®miR-29a mimics ZH 1 mimics-
NC ZH 40 a4 58 1) A8 f ka3 e i, 26 S A Ge it X
(F=5.148,P=0.000), WK 4.

1.2 1
1.0 1
0.8 1
0.6 1

e (L

Ectl/E6E7 SiHa
BRI R
B2 mR-2aEEESHMMMAS
B HEME R P HAENTRIE

miR—29a HIXT Kk &

HelLa Caski C33a

5.0 ]
4.5 7
4.0 7
3.5 1
3.0 1
2.5 1
2.0 1
1.5 4
1.0 4
0.5 1

miR—29a MIX} FE ik

1 2 3
125 (X IBZH ; 2 : mimics-NC 41 ;3:miR-29a mimics 41
3 &%H SiHa fHAH miR-29a ByHEXT R iE

30 T

—— miR-29a mimics 41
---- mimics-NC £

25 [

20 |

15 1

WG

1.0 1

0.5 ¢

0

24 h 48 h 72h 96 h

4  #:H miR-29a mimics Xf SiHa 40 AL 3E & 71 #9500

25 i miR-29a MFRix{Ri# SiHa ZRREAYAT
TS 40 AR 45 5 8 7%, miR-29a mimics 4 SiHa
AP T % T mimics-NC ZH40 (1 =11.364, P=
0.000), #2755 ¥4 miR-29a i) # A REMSAE #E SiHa 41
MafPET. WA 5.
2.6 L& miR-29a ByFRiEHNH SiHa 4R AYER
R2FEEN
Transwell i %% 5C 545 I 194 miR-29a J5 SiHa
YRR AL BE F1 9754k, miR-29a mimics £H A1 mimics-
NC ZH 428 A T2/ NE B E 508 - (112 +

. 25 .



TR ESRRE

5827 %

10) F1(202 + 18)™ /HP,miR-29a mimics ZH % 5 4
Mo/ F mimics-NC 41 (+=7.570,P=0.002), %M I
JAImMiR-29a Y RIAAEMEHN G SiHa 40 LT FEHE JT o
Transwell {27852 546 |3 miR-29a J5 SiHa 41 fifl
fRZBHRE Sk, 45 R K], miR-29a mimics 17
mimics-NC ZH 4N 25 A T JZ/INa 4IRS H 751k
(86 +8)#1(184 +16)f~ /HP,miR-29a mimics 2H %
JIES 20 %5/ T mimics-NC H (1=9.489,P=0.001), %
B8 miR-29a (1) # A REAS 4 SiHa 41 i i 1= 78
AEJ1. LK 6.

100 1072

108 1072
i

Pl
104 10°

104 10°

1017 10°
107 10°

TITOT V7T

1023 103

i T I
104 0 105 1072
Annexin V-FITC

05 108
Annexin V-FITC

1023 10°

1072

mimics-NC £ miR-29a mimics 2

40
35
30
25
20
15
10

5

0

TR 1%

mimics-NC £ miR-29a mimics 2
5 # miR-29a mimics Xt SiHa 48AE = XA 70
mimics-NC 4
'o‘:t:’. T rl\{;“ o‘-.’-;':ﬁ ‘."b;:,i.:.,:: i;. ';. v‘

2 PR

miR-29a mimics £

B b

E

\ 3
U oA e My St o
- - O -t.“‘\ s 4%y
¢ X K "’{o' 2L
ié} ¥ LI 3 PRl b
RS ‘.6':-’: R A S S

-
Q'
2 ) ' -

6 % miR-29a mimics X} SiHa 4 ff
ERBIEZERE R

3 it

TE IS 2% (I FE DR I 245 v miRNA AL 35 A%
HCREEAYAE T, miRNA TR S5 7K1 BE D Y 3R

K, S5 R AT RRENTE, 2
MENE IR Y KR KRR, miR-29a & miR-29 Fik
B 22—, e i T NG e fhk 7932.3 (1 f Bk, HLAE
NI ik e U LR 28 e 2 3 AEMLIR S 3 SR i
SR IS5 B B R v 2 4 BRI, miR-29
F 1t £ FEALFE miR-29a.miR-29b & miR-29¢ 3
B . HHET, miR-29a 5 g ¢ R o, I H
YEFAMLR M AR A IR . T3R8 22 it 9
MiR-29a 7 b 212 F kBl IR, $278 miR-29a
KRR AT RES SOBEMR g kA . B &, MU-
NIYAPPA 20075 iF 5% rh & 3 miR-29a 7 {5 22 1k fii
S 2R T FE KRR, E i miR-29a ik Al LIl
HAZZERE 1. XU S5 i gRT-PCR & ¥ miR-29a
22 Fh S A g P B FRAIK . WU BRI 5
UESE miR-29a 7 FL MR 9 21 20 K 4 i v 3k K-
K%, miR-29a 1] LA [a] JH 42 B—Myb FE PR il i yeg 241
JHL P3R5 A5 4 R, FEASTR] ) S AR 4 4L e
KA 25, Bl T2 200 28 i IE 55 FUF LSIL
B ) HSIL RS 250 A8 i 2 h , miR-29a (138
IRIK 38 A DA , miR-29a 78 1F 7 5 #i A1 LSIL ZHZY
H TR KT AH X 3 R, T 6 B SRR B2 HSIL 24
AL, B miR-29a 75 & Sl i 41 21 Hh (1) kK
T HSIL, B 2 5 vk — 2% TE 55y 2 40 0 28 ey 251
I 200 L 22 A6 T 22 B0 miR-29a 7 B 25 96 4 it 2 P Y
FIAE T IEH B A A R, I miR-29a 3R
MR AT RE S E B R A R A G, BRITEE
WS, 76 L #E 2P BE AN A (1, miR-29a i ik
IKFRBAG W PR3-S i, T bk 2209 78 Kb,
TP miR-29a 7R e i 73 2% e , T 2209, A
WF 5 3t — 2 Ge T o W & B E 800 4 21 7 miR-29a
(A6 3k 5 FR 3 I PR 23U R IbR L 5 206 B G, IOk
- 1) miR-29a $ 7 f5 A K Y 43 3 Rtk B S5 G RS
Tl g

JiIed £ 90 9% BE T L B, Jieved 4 114 14 . A
T SR ZE SR S R A T R e R S0 i i)
A EERA . A5 40 2= IR S T
4 miR-29a 14 1K B il Ji 28 240 A 1y 3 480 0,
o IR A R T, O LRI g A i 1 S A A
1R78RE )1, HER miR-29a 755 it o s T3 L A
A NIRRT F S0 i SE R S . A O miR-
29 VA IR A I S A 2 A T R I AR S AR )
SR A G . HRTEFST R, miR-29a REAE I
NF-KB {5 =i %1, B #2240 i DNA 1354 55 il 1%

. 2 -



%518 1

BRI, A5 - miR-29a 7E B SR S 238 RCH LR X SR AL A A AT R

PR 5 S R e 08 T . GEBESHUBER %5 M7E fiff
ik &I, miR-29a RE A% i 10 i FE AR 8K 11 36 1Y
FERPIH PR B EMT o2 F2. HAT, miR29a 7£ & i
R OB AR 2 AT R B AR A B = 78531
FRRE , 10 T ZE AR TR 25 RS I

ZERFTIR , miR-29a 78 5 38 i Rk K T %
1%, AT Ry ) S a0 e 0 A 24 F- 4 b, B miR-
29a MR35 BB 1] Fy 290098 40 M i 3 9 S = 2801 7%
BT AR AR R T, S B s 1) A AL S R
YT PR ) SRS

& £ X #:

[1] JEMAL A, BRAY F, CENTER M M, et al. Global cancer statis-
tics[J]. CA Cancer J Clin, 2011, 61(2): 69-90.

KOH W J, GREER B E, ABURUSTUM NR, et al. Cervical can-
cer[J]. J Natl Compr Canc Netw, 2013, 11(3): 320-343.
GRUBER A R, MARTIN G, MULLER P, et al. Global 3' UTR short-
ening has a limited effect on protein abundance in proliferating T
cells[J]. Nat Commun, 2014(5): 5465.

ZHOU P, XU W, PENG X, et al. Large-scale screens of miR-
NA-mRNA interactions unveiled that the 3'UTR of a gene is
targeted by multiple mi RNAs[J]. PLoS One, 2013, 8(7): e68204.
WU Z, HUANG X, HUANG X, et al. The inhibitory role of

(2]

3

-

4]

[5]
miR-29 in growth of breast cancer cells[J]. J Exp Clin Cancer
Res, 2013, 32(1): 98.

LU L, XUE X, LAN J, et al. MicroRNA-29a upregulates MMP2
in oral squamous cell carcinoma to promote cancer invasion and
anti-apoptosis[J]. Biomed Pharmacother, 2014, 68(1): 13-19.

[7]1 ZHAO D, JIANG X, YAO C, et al. Heat shock protein 47 reg-

[6

—_

ulated by miR-29a to enhance glioma tumor growth and invasion[J].
J Neurooncol, 2014, 118(1): 39-47.

27

[8] LIZ J, ESTELLER M. IncRNAs and microRNAs with a role in
cancer development [J]. Biochim Biophys Acta, 2016, 1859 (1):
169-176.

[91 WANG W, ZHANG E, LIN C. MicroRNAs in tumor angiogenesis
[J]. Life Sci, 2015(136): 28-35.

[10] LISTON A, PAPADOPOULOU A S, DANSO-ABEAM D, et al.
MicroRNA-29 in the adaptive immune system: setting the
threshold[J]. Cell Mol Life Sci, 2012, 69(21): 3533-3541.

[11] MUNIYAPPA MK, DOWLING P, HENRY M, et al. MiRNA-29a

regulates the expression of numerous proteins and reduces the

invasiveness and proliferation of human carcinoma cell lines[J].

Eur J Cancer, 2009, 45(17): 3104-3118.

XU H, CHEUNG 1Y, GUO H F, et al. MicroRNA miR-29

modulates expression of immunoinhibitory molecule B7-H3: po-

(12]

tential implications for immune based therapy of human solid
tumors[J]. Cancer Res, 2009, 69(15): 6275-6281.

[13] ZHU C, WANG Y, KUAI W, et al. Prognostic value of miR-29a
expression in pediatric acute myeloid leukemia[J]. Clin Biochem,
2013, 46(1/2): 49-53.

[14] WEISSMANN-BRENNER A, KUSHNIR M, LITHWICK Y G, et

al. Tumor microRNA-29a expression and the risk of recurrence

in stage II colon cancer{J]. Int J Oncol, 2012, 40(6): 2097-2103.

GUPTA G P, MASSAGUORN. Cancer metastasis: building a

framework[J]. Cell, 2006, 127(4): 679-695.

ZHOU Q, COSTINEAN S, CROCE C M, et al. MicroRNA 29

targets nuclear factor-J. recurrence in stage II colon cancer[J].

Int J Oncol the Gastroenterology, 2015, 148(1): 158-1609.

FABBRI M, GARZON R, CIMMINO A, et al. MicroRNA-29

family reverts aberrant methylation in lung cancer by targeting

DNA methyltransferases 3A and 3B[J]. Proc Natl Acad Sci USA,

2007, 104(40): 15805-15810.

GEBESHUBER C A, ZATLOUKAL K, MARTINEZ J. miR-29%a

suppresses tristetraprolin, which is a regulator of epithelial po-

larity and metastasis[J]. EMBO Rep, 2009, 10(4): 400-405.

[15]

16]

[17]

18]



