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[ E] HE: B microRNA-10a( miR-10a )% AR BRI R USTMG (R PERIEM . 710 IR B B miR-10a J2
X FEBEMAF A miR-10a antisense oligodeoxynucleotide , miR-10a-anti-ODN ), 7 YL Ji i i USTMG 41 it , 3% JC X miRNA % e 40
FIZs 0T BB, i 2 40 AR TN 5% A A T miR-10a-anti-ODN X US7TMG 40 it iy %% Y2k 2, Uit 2 40 B AR AS I %4 ¢ miR-10a-
anti-ODN J5 US7MG 4 14 P8 T FR 40 M & 350, MTT =60 USTMG 4Nl 4858 , Transwell 525646 miR-10a-anti-ODN %} US7MG
A M E R AR 22 19520 s RT-PCR FT Western blotting 1543 7l £ USTMG 4l i+ MMP-2 .\MMP-9 \MMP-14 mRNA J 2 i) 3%
ik G5B miR-10a-anti-ODN J&, USTMG 40 S f 454 5 . F& 300 0 98 7 JE 0] (8 BO8 , USTMG MO 42 280 (87 =7.1) ws
(155 £3.7).( 149 +6.6 )41, P <0.05 JFITREL (78.0 £5.2 Jus (150. 3 £3.7).(147.3 +6.6 ) M4, P <0.05 JRE A B
TR, REHH T MMP-2 MMP-9 MMP-14 () mRNA & (12635 K P 8 TR, 4518 : miR-10a WL #% MMP-2 MMP-
9 MMP-14 )RR HERE U USTMG AR ZE , miR-10a W] BEZ M BRI TAYT 1 W AERE A5 .
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MicroRNA-10a promotes invasion of glioma cells by regulating MMP expression

FAN Li-gang, WU De-gang, SUN Li-hua, WANG Ying-yi, MEI Zan, YOU Yong-ping, LIU Ning ( Department of Neuro-
surgery, First Affiliated Hospital of Nanjing Medical University, Nanjing 210029, Jiangsu, China )

[ Abstract ] Objective: To investigate the effect of microRNA-10a ( miR-10a ) on invasion of glioma cell line US7TMG.

Methods: miR-10a antisense oligodeoxynucleotides ( miR-10a-anti-ODN ) enveloped with liposome were transfected into
glioma cell line US7MG, and nonsense miRNA and blank control were used as control groups. Flow cytometry and fluores-
cence microscope were employed to determine the transfection efficiency of miR-10a-anti-ODN in US7MG cells; flow cy-
tometry was employed to detect the apoptosis and cell cycle of U§7MG cells after miR-10a-anti-ODN transfection; MTT as-
say were used to detect the proliferation of US7MG cells; Transwell assay were applied to ascertain effect of miR-10a-anti-
ODN on migration and invasion of US7MG cells; and RT-PCR and Western blotting were used to examine expressions of
mRNA and protein of MMP-2, MMP-9 and MMP-14. Results: miR-10a-anti-ODN transfection had no obvious effect on
proliferation, cell cycle and apoptosis of US7MG cells; however, invasion and migration of US7MG cells was significantly
decreased ( invasion: [ 87 +7.1 Jus[ 155+3.7 1,149 +6.6 |, P<0.05; migration : [78.0+5.2 Jws[ 150. 3 +£3.7]
[ 147.3 6.6 ] ), and mRNA and protein expressions of MMP-2, MMP-9 and MMP-14 were also significantly decreased.

Conclusion: miR-10a can promote invasion of glioma cell line US7MG through upregulating MMP-2, MMP-9 and MMP-
14 expressions, which might be a target in glioma therapy.
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M TCRR A RZBREE R . I TR AR O o D e
DL AR I, bl T O R B RN A AR A, B
St TR AT F LA IRIT R, A R TS Ak
21138 microRNA( miRNA )& —FHE 4%/ RNA
( K220 ~25 bp ), HAERNFEIFAE . Chen * 35
H L miRNA 2 5 45 3L 338 1 24 3010, A 46 4
A K AL T . 2004 4F Calin 25557 3 UIE B
miRNA 5 R AA7E B OCR , e KRR e
miRNA 50 A G R B BFge 7" R0, AR
miRNA X 988 75 FH R —, 98 21 3 25 9 A9 1
LA B EIVE R 2L R ¥ /E H, miRNA i3RIk 5
WA REFVRE A & A N R TR AR B GRS ) 5%
PIMI Ko Ciafre 45°%° JR 38 B % PRI B0 Hh miR-10a
() 223k i A, IURP S0 T e 5 I e 1 & B & e
A, T REAS BRI R AR . A RS g T A
B miR-10a Jz X 5 B A% FR( miR-10a antisense oli-
godeoxynucleotide , miR-10a-anti-ODN ), %% 4 it 5 J&
USTMG 4 g, K Ho X USTMG 4 i ¥4 % P4 1= . J&
WIFRZE 50 , 50 miR-10a 5 R AY 2

1 #MBEFZE

1.1 &4

NJBE IR 40 i 22 USTMG Wy [ R RBFBe | i 40 Jifg
J%, B35 T 10% FBS Y DMEM Bl 35 5L ,37 C |
5% CO, WE , O EUE KA 75258 . miR-10a-
anti-ODN 4 [ |6 75 ¥ 8 &), I8 i K Lipofectamine
2000 . TRIzol 1277 A T I 70) £ F 3£ [ Invitro-
gen 2\ ), Western blotting {7 &4 F| Bio Time /A H]
MMP-2 F1 MMP-9 4t A\ £ 5w BEHTA( Santa Cruz,
USA ) MMP-14 bt N Z e fEHTIR( R&D, USA ).
GAPDH( Kangchen 2AH] ) PR GBTF—Hi( BAH
oAl R E ) K PCR Wi S & B A A A,
MTT a7 & I A w4 A ) &
R F], Matrigel 2 57 i) H BD Bioscience 23 Fl,
Transwell /N2 H 3¢ [E Corning Costar 23 7], DMEM
SRR ) Gibeo 2\ F]
1.2 miR-10a-anti-ODN 53] #43% i+ 5 4%,

miR-10a-anti-ODN & miRNA JC X 5 5] ( miR-
NC)ZHE 1 7 A "1 5 & i, miR-10a-anti-
ODN } 5'-CACAAAUUCGGAUCUACAGGGUA-3’,
miR-NC } 5'-CAGUACUUUUGUGUAGUACAA-3’,
Horp— 3 ERAFIRAT A FAM Aric LUK I 40 i 5%

1.3 &b E A R X 8 K4 N miR-10a-anti-
ODN *t USTMG %1 L84 5% e 5k 5

HYuRT— K LI LA 5 x 10° S04 Fh 3] 24
LB, LI A S A 10% FBS ) DMEM =4 85 7%
3, BT 37 C 5% CO, IRATRFR, 52 REEE
iKE40% ~50% , HEHeIEFEE. A FAM fRic i)
FERATIRC W A SR 25 .50 ,100 150 nmol/L ) Flfig
JBiAA Lipofectamine™2000 JR&, 514 4, %4 &
FL, ZHEIFE 20 min J5 AL 48 h J5HZOLE
TBEMES . PBS BRI, b i =4 A R
1.4 MTT #5045 4 miR-10a-anti-ODN J& US7MG
e g 7h

¥ 1 x 10°/4L#¥ USTMG 41 142 70 T 96 LR
LR A 8 AN AL, B T EE Y miR-10a-anti-
ODN Jii 1224 36 .48 .72 h BUH K554, AL N MTT
50 wl,7E 37 °C 5% CO, {AE P Ak % 4 h, Wk
VE A 500 wl DMSO $R5 1R AT, dk8iie & 2 540
g5 AT R, WS ORI 45 LG % FE(E( Dy o
WEEHE 3K
1.5 AX @ RK4EnH# FE miR-10a-anti-ODN J&
UBTMG &m it 44 78 <= = 2m i JB] A

Foe 13 BH 520 9 T 300 & R R R L AN
5 EDTA 0. 5% e 1M AL 40 M, L& 10% FBS 1Y
DMEM #% 37 3 WC T A% 9040 it B, 3500 25 3.
PBS %2 ¥, 1 x Annexin £5 4 2% W 500 wl A,
FEOWAT (AN 2 FE 20 1 x 10°/mls fITA 5 pl
Annexin V-FITC F1 100 pg/ml B PI 1 pl, B4R
A1, F W E 15 min, JCAHE{ AT USTMG 4 A
PR o a0 240 it JE A B o 0 £ A K T UBTMG A
HiF 4 x 10°/FLEFD T 6 FLtk T, % 4L 48 h J7, PBS
TUE3 i, g AL, AR USTMG 4l , Fiik i & idd
B AAH S 300, 0 X 40 A ARG 3000 40 o 4
1.7 Transwell ) £43 £ X B0 25 4 miR-10a-an-
ti-ODN J& USTMG mfeLtg43 % 5

YL 48 h JE ) USTMG 41 FH TG L7 1% 77 H 3%
3L G EE TR 0. 1% /M g R 5L, 1
5 x10°/ml 4ffd 100 pl JinA 2 E 4l Matrigel K1Y 8
wm fLFE Transwell /NE B %K 600 wl 20% /M-
MERHFRIEIMATE, 37 °C.5%CO, ¥iFE24 h )5,
B Transwell /N2, BRI F R, 4% 2R
] 5 30 min,0. 1% %5 il 55 445, 30 min, PBS ¥ 2
i, U O
1.8 X|J& % %4 4 % miR-10a-anti-ODN J&
USTMG % it éd it 45 4k

YL 48 h J5 1Y USTMG 4R Fh T 6 FLA b, 40
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1.9 RT-PCR #i| 28 i, ¥ MMPs mRNA % ik
TRIzol 42 HL USTMG 40 A & RNALHU 1 g

) RNA F TaKaRa % 5% 5% 300 £ 100 5% 5% ¢DNA if47

PCR ¥4, PCR ¥ 3% Jr H 51 ¥ B = o7 3R ¢ il B D

F 1, HA RN 4R :94 CTASYE 5 min, 94 °C 7%
P£30 5,72 CIEH 5 min,40 DEFF;72 °C10 min,
2% BENRHEHR TR E PCR 9734741, H Bio-Rad #EK
AR, Quantity One BRA: 43 B AH L A5 1)
JKEEAE, L H BP9 5 S 00K e % os H 15
mRNA FIX k.

&1 RT-PCR3|¥s
Tab.1 RT-PCR primers

Product length Annealing temperature

Gene Direction( 5'-3") (bp) (/)

MMP-2 Forward AGATCTTCTTCTTCAAGGACCGGTT 224 60
Reverse GGCTGGTCAGTGGCTTGGGGTA

MMP-9 Forward AGTCCACCCTTGTGCTCTTCCCTG 224 60
Reverse CGCACCGTGGGGTTCGCATG

MMP-14 Forward TCAAGGAGCGCTGGTTCTG 167 60
Reverse AGGGACGCCTCATCAAACAC

B-actin Forward TGGCACCCAGCACAATGAA 186 53

Reverse CTAAGTCATAGTCCGCCTAGAAGCA

1.10  Western blotting ¥ 28 Ji2. # MMPs & & % &

AR A S AL A, FH A0 M 24 A B S T
i& & SDS-PAGE - FEZE pff, Wh /K A4 5 min, 76
10% RN IR TR e L HL VK, R 5 AL IR FE I =
R LH( polyvinylidene fluoride, PVDF )& I 5 LA
5% BiRE W4 37 CEH 2 h )5 I E —Pi 4 Cid i,
MMP-2 .MMP-9 J 41 N 2 s BEHTIAC1: 200 ),
MMP-14 J bt N 2 5e BEHTIAR( 1:2 000 ), P9 X HR
GAPDH( 1:2 000 ),4 C 1%, TBST ¥k 3 K, BK
15 min; 28550500 HRP #5100 E P06 ffedif —
Pt 1: 10 000 ),37 CHFF 2 h, TBST ¥ 3 WK, K 15
min, ] HRP #ric i 4k 2% & G Bk A 7 kb 22,
Bio-Rad b # B G R Guilt TR AT R
1.11 %itsa=

BHELA x £5 e, R SPASS 11.0 GeiT 444,
FHHLH R 7 22 0 Brilb A4 56, P < 0. 05 3% P <0.01
FRESAGIFE X,

2 & B

2.1 miR-10a-anti-ODN #4 %% ¢ 2 %

EXTRRAA L, 7 YA FAM FRi2A miR-10a-
anti-ODN, E ¥ FETE 100 nmol/L B 6 LR B2 ik
F K (80% ), %6 B T nl UL &% 8 258 6 1)

USTMG I FEAS AT &1 1),

A
B
=) =
A S
hi Q
2
- O F
e S -
ER P2 ol P2
@] S
o1 =
wv b
| FEREEN =
=3 T T T T
o T T T T
10" 10> 10° 10* 100 102 10° 10*
FITC-H FITC-H

B1 WARBHEA, x200 )RR ERAB)
# M FAM #R%i2 # miR-10a-anti-ODN
Xt USTMG 4RRm Ao E 0%
Fig.1 Transfection rate of FAM-labebed miR-10a-anti-ODN
in US7MG cells detected by fluorescence microscopy
(A, x200) and flow cytometry ( B )
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2.2 miR-10a-anti-ODN 7~ % USTMG 4a fieL ) 3 74
S 2 R/ 2) BoR, USTMG 41 i % ¢ miR-
10a-anti-ODN 5, 5 miR-NC % 3t 2 F1 43 (4040 1,
miR-10a-anti-ODN X il Jfd (1) 34 5 52 e A BY 5, it B
miR-10a-anti-ODN A0 USTMG i )34 5H
2.3 miR-10a-anti-ODN R %A USTMG u ftLtd /8 =
miR-10a-anti-ODN %% 4¢ US7TMG 41l 48 h 7,
SR FE A e SRS 00 45 2H A L R T O . 25 R I
3B R, FEAMNBHAMBBE TR N5 +
0.025 )% , miR-NC @ 4 e 8 - F K (1. 1 =
0.013 )% , miR-10a-anti-ODN 21 41 g ¥4 1= & Ky
(2.1£0.02)% , %4 41 M98 12K T g 22 5%
(P> 0.05), Ut 3R WP, miR-10a-anti-ODN X
USTMG 4w % 78 1~ JC IH {8 52 1)

1.0 -
~ —e—Blank
Q’J\ 09 | —a—NC
- — A—miR-10a-anti-ODN
g
g 0.8 F
&
EROYAS
o
]
© 06t
0 1 1 1 1 1
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B2

transfection as detected by MTT assay

Blank NC miR-10a-anti-ODN

PI
10' 10°
10° 10°

10°
10°

10*

i,

LAl R mal
10?2 10° 10* 10°

10?

A L L L
10 10° 10* 10°

10 10° 10* 10°
Annexin-V

Annexin-V Annexin-V

B3 A AN miR-10a-anti-ODN
s USTMG 4R AT
Fig. 3 Apoptosis of US7MG cells after miR-10a-anti-ODN

transfection as detected by flow cytometry

2.4 miR-10a-anti-ODN %% 3 R %+ USTMG Zm ety
2m i, JB)

miR-10a-anti-ODN #44% US7TMG 4 Jifl 48 h J5
MZERCE 4) 7R, 525 X IRALF miR-NC A L,

MTT #ill miR-10a-anti-ODN ¥t/ USTMG 40 A1 91858
Fig. 2 Proliferation of US7MG cells after miR-10a-anti-ODN

miR-10a-anti-ODN £ US7MG 41} G, .G, l G,/G,
FRICHH B A0 2% 5, L8] miR-10a-anti-ODN %} US7MG
2 A4 30T 52 e A B

Blank NC miR-10a-anti-ODN

G,: 65.96% =34 G,:67.88% S G,: 71.96%

= G,:9.07% < G,: 14.38% a G,: 16.96%

N S:24.96% =4 S: 17.74% S S: 11.08%

5 o G/G-182 & G/G=1.77 = G/G=1.78
< ° o o
B~ =1 S
2 Q aQ
& S 8
o o =

030 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150
PI PI PI
4 XM ARK T miR-10a-anti-ODN
Il USTMG Ho4a A A 51
Fig. 4 Cell cycle of US7MG cells after miR-10a-anti-ODN

transfection as detected by flow cytometry

2.5 miR-10a-anti-ODN 4% USTMG %8 fifz & 4L

miR-10a-anti-ODN #% 4 USTMG 41 }fJ 48 h Ji,
KA Transwell {228 525606 I 4520 USTMG 40 AY 1=
ZhE S, 45 H( 1 5) @R, miR-10a-anti-ODN 5 ¢
HEEREA R R 87 £7. 1), BEML T 25 4
(155 3.7 )/ F1 miR-NC £H1( 149 +6.6 )N P <
0.05 ). FEFFAR miR-10a B FRiEJ5 , USTMG 41 fifg 1)
1RZERE T B FEAIC, 525 FH 4R miR-NC 41 41 fitg AH
Fb Al N R T 56% F158%

5 Transwell /NE L3546 1 miR-10a-anti-ODN
HHE USTMG REHIEZE( %200 )
Fig. 5 Invasion of US7TMG cells after miR-10a-anti-ODN

transfection as detected by Transwell assay ( x200 )

2.6 miR-10a-anti-ODN #7#] US7TMG 4a fiee 9 it 4%
miR-10a-anti-ODN %% 4t US7TMG 4 Jifi 48 h
Je o >R FH R S 56 K i 45 41 UBTMG 4l Jifd 1) i
fES . 459K 6 )% 8, miR-10a-anti-ODN %% ¢
ZH USTMG 4l il iy iE £ 5 ( 78.0 £5.2 )4, it
FEMT2=HHM(150.3 £3.7 )4 H miR-NC 41
1(147.3 £6.6 )M (P <0.05), 5> 5 &K T
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JESZHN, 25, MicroRNA-10a il 3 1835 MMP A9 3R I5 08 HE I B 4 iU = 28 .- 621 -
52% F53% . AT W, miR-10a BEfEi#E UBTMG
9 T R R A 2 3

Blank miR-10a-anti-ODN MMP-9—=

. ---
o ---
o ---

B 6 X%RSLIHEN miR-10a-anti-ODN
G USTMG AR E®( x50 )
Fig. 6 Migration of US7MG cells after miR-10a-anti-ODN

transfection as detected by wound-healing assay ( x50 )

2.7 miR-10a-anti-ODN #7#] USTMG %a e MMPs
mRNA # & i&

miR-10a-anti-ODN #% 4t US7TMG 4l Jifi 48 h
J& . RT-PCR K1l US7MG 40 il i MMPs % ji%
mRNA [R5, EQEHras BB 7A)
7N, 5 miR-NC 41 f1%5 4Lt , MMP-2( 0. 61 =
0. 06 ). MMP-9 ( 0. 25 = 0. 08 ) fI MMP-14
(0.26 £0.05) mRNA BYREEMH B TFE(P <
0.01 )., Kl 7B & miR-10a-anti-ODN %% 4% US7MG
M J5 MMP-2 . MMP-9 . MMP-14 mRNA ) A X}
Fihkg, 45 R F B, miR-10a-anti-ODN HH 12 31 i
MMPs mRNARY L.
2.8 miR-10a-anti-ODN ¢ USTMG %8 i, MMPs %
6 89 KA

Western blotting 7% £ il US7MG 40 M
MMPs ZEHE A FRIEKFE. 5RO E 8 )ER,
5 miR-NC 241 f1 25 (4 A6 b, MMP2( 1. 31 =
0.19 ), MMP9 ( 0. 28 + 0. 08 ) fil MMP-14
(0.27x0. 04 )EHRFIEBHE FRE(OP <
0.05 ), © 8B N miR-10a-anti-ODN %% It
U87MG 4 figJ5 MMP-2 MMP-9 MMP-14 £ H ¥
XA, Bl W, miR-10a-anti-ODN B i
P MMPs 2 (M 1) 32 35

PB-actin—

B
12 Blank
£ 10 "NC
% ®u miR-10a-anti-ODN I
= 08
8
5 06
2
E 04
o]
=02

MMP-2

MMP-9 MMP-14
E7 RT-PCR #&ill USTMG 4Hff1 MMPs mRNA H5&Ri%
Fig. 7 MMPs mRNA expression in US7MG
cells as detected by RT-PCR
A: RT-PCR; B: MMPs mRNA relative amount
1: Blank; 2: NC; 3: miR-10a-anti-ODN

B 16
14
=1
S 12 7 OBlank
5 10 : aNc
% 3 : g miR-10a-anti-ODN
o
2 6
=
S 4
2
0

MMP-9

MMP-2

MMP-14

B8 Western blotting #&ill] US7MG 408 MMPs & H KR %
Fig. 8 Expression of MMPs proteins in US7MG
cells as detected by Western blotting
A': Western blotting; B: MMPs protein relative amount
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miRNA & — 28 W IR PE DR SF A8 09 AR g 1% A 4%
RNA, 2S5 FIHE mRNA (19 373 9F B IR X 3/-
untranslated region,3'UTR M TR: 745 &, THLAHN
mRNA (R, G5 SR 5 AR R 3Rk, 2 5 o
KA A AR AT RS miR-
10a B T 7 I H 23k 3 e A, 76 11508 240 il 2%
RN T 130 245 1. 2 TN miRNA HIE
[) #X {4 Targetscan ( http://genes. mit. edu/tar-
getscan ) , Pictar( http://pictar. Bio. nyu. edu ). Mir-
Base( http://www. mirbase. org/ ) fl Human miRNA
Targets Search & View( http://cbio. mskee. org/cgi-
bin/mirnaviewer/mirnaviewer. pl ) X} miR-10a %) T Jif
AT R T, JFAE PubMed [ 347 SCHR A &R
KB, miR-10a (YL A ELHE HOXDI0 > \HOXA3 " |
HOXBI'"®' HOXB3' "' %, Mace % "' B 5% iF 52,
HOXA3 TEVR N S U8 A2 A, 0T LASE A Bz 440
Hr MMP-14 1 BRI R £T-3 i S5 490 32 A urokei-
nase-type plasminogen activator receptor, uPAR ) 1) &
K AR IE P B2 AT RS . Weiss 45145 11, miR-10a
RE (L e Ji s 200 L 1) 5 7%, 4 T R 1) miR-10a
AEAT ARH PR HAR 2R ML A% 5 (H 258 miR-10a AY T IfF
#L3 HOXBI F1 HOXB3 FUBR ) , JDe s 240 I e 7% hE
JICA LIRS i AF 58 U B, 4k B i/ miR-10a/
HOXBI . HOXB3/ a-catenin , B-catenin , E-cadherin i
S R TR P88 240 L 5 7% BE ) AR S el HAT N TE & —
2007 4F Ma %' B UEW] , miR-10a [F] Y 55 — AL
51 miR-10b 38 0H HOXDI0 fE #5885 RHOC
(RIA | AR E FL IR 4 M Y R 22 AR AL . X SU RIS
LERAE/N , miR-10a ] BETE I 00 B4R 28 R 76 v
.

L 4 8 & A B ( matrix metalloproteinase ,
MMP )2 Hi 20 Z2F0AS [] 4 P JIK T8t 2R ) 2152 L 6N
PR T AR R AR R . PSSR MMP & #E D)
REALZIA BF B 1 BlUES 2 171, X g A1 3 i 1L e
) 2 1 7 A S e A L AR R IR (R R AN S
HETE AR Z A 5CIESE, MMP-2 \MMP-9 FI MMP-14
T2 5T 96 08 I J5 400 JH 96 400 i 2R USTMIG Hh i 3R
AR R 3 R 4 AR P AR D) R L AR A 2
5, MMP-2 Il MPP-9 S A % M 1) 3 11 18, 45 W 73
WEANMAN 2 MMP-14 L 44 MT1-MMP, Hy 575 43

5, 4% proMMP-2 I Ay iU Y MMP-2, /£ MMP-2
(25 W A AN BE B . RS> 4l , MMP-14
J& HOXDIO 1) B 4% R 45 50 43, 1T HOXDIO J& miR-
10a WAL 5, 6] MMP-14 0] RE FKE 598 012
ZEH &, AW 5T SR AR AR £ 8% miR-10a-anti-
ODN, % Y4 Ji¢ J5i 988 USTMG 41 g, A6 I 411 ] miR-10a
JE X USTMG A Ehfe, ansfse | R3] T R 22 AN
TR FE N, WF5E &% B, miR-10a-anti-ODN % e N
SN USTMG 20 A 3 e 08 1 S L4t i s 9, {H mp
WA H USTMG 4 ffl i = 22 A i #% . [A] B miR-
10a-anti-ODN %% 4 ] W 41 | MMP-2 .MMP-9 .MMP-
14 mRNA FIEE 5 2R IR, 278 miR-10a 78 18 58
HRE SRR S DR 2 e A L ) AR 2R RN A

FEE miRNA RIAA HEUR: 7, [F]—FmiRNA
TEARFH L B2 B Rk v] LSS @M, 78 AN [F) 48
B ARt AT RESE A AR 2, i H—Ff miRNA
AR 2 B LR, — P 3 R A T 4 22 A miRNAs I
2, UL miRNAs 3800 5 4% 0 00 28 Xof o PR i A 7 4
{H 2 miR-10a J2&38 1 £ X 453 % )5 2 UBTMG 4
#5228 B HCTR Ui ) A A R — 2 AR
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