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MZE : BM 54 microRNA-92a (miR—92a) A48 545 K 12 3h 2 AW I 09 % v B 7T 48 69 VE A AL
H. TiE H—F, ARKXAEMBGRER, ¥ 30 ARASABF KA HMBHL, ik B AR miRNA,
H =%, M miR—92a sSHAMBI K R Hmm, k454 ARRA S HEF KA, TRA (FHMBM +miR—
92a mimics negative control ) F= 5 340 (A8 B 45 +miR—92a mimics ), &k BBB #F 4745 K RiZ 3 3 %4,
TUNEL % & #0288 =, qRT—PCR #= Western blotting ¥ 48 % L B fo B G 89 Rk, WL EBHIIEA
%10 S Ak £ 09558 E (PTEN) 5 miR—92 he@ £ 4, &R OFMMRGASBFRAKRAE 1.
3. 7. 14, 21 #= 28 X & BBB #F5 £ RFI BHE] . RE A1 R T A Z 7% (P <0.05), 5 K4 BBB #F
B TAMMGE (P <0.05), AHMMRHGALHBFREX K m@EH =%, Caspase—3., Bax, Bc-2 b3k, Z5¢
A% FEL (P<0.05), FHHGHEEMBFAREKK miR—92a, miR-132, miR—128, miR—-107, miR—
202, miR—451, miR—17 &k KPR, ZF AL FZEL (P <0.05), QBF R4, A, T KR
% 7. 14 42 28 R miR—92a R AK-FLERE A, REAAZTHAS EHZ7F (P<0.05), EIL miR—
922 FARFRZH (P <0.05), BFARLA, B4, FIHRARRAE 1. 3. 7. 14, 21 228 X BBB ##5 ERF
BFlE) . RRIAE R EAAR LA ZF (P <0.05), BF KA BBBF4&& (P <0.05), 34K A mAF,
Caspase—3.Bax.Bcl-2 }t4z, EFH%ITFEL(P<0.05), @3 BAYE 218 K R PTEN-WT 5% X &k rbiz,
EFA%ITFEL (P<0.05); M4 PTEN-MUT #0EHIkE, 273 A% FEL (P>0.05), sBRAL %
20 K R PTEN mRNA Fefk G Aast kil 2k, £2/4 A %5 &L (P <0.05), PTEN 5 miR—92a & ik K-F
2 HAE(P<0.05), &1t KEAMMAG B miR—92a & & T, it Rk miR—92a IR K KB Fh F sk A,
Fpk) R A T

KR . AR 5 microRNA—92a/microRNA ; 4k ; PTEN/ AR ; el — ; XK

HFEHSZES : R651.2 SCHRARIRED ¢ A

The mechanism of miR-92a promoting locomotor functional
recovery in rats after spinal cord injury

Wei Huang, Jin-feng Qian, Zhi-zhong Cai, Ye-fei Jiang
(The No.4 Department of Orthopedics, General Hospital of Armed Police and Marine Police,
Jiaxing, Zhejiang 314000, China)

Abstract: Objective To investigate the effect of miR-92a on locomotor functional recovery in rats after
spinal cord injury and explore the related mechanisms. Methods First, the model of spinal cord injury in rats was
established to screen the target miRNA with 30 rats divided into sham operation group and spinal cord injury group.
Second, the effects of miR-92a on spinal cord injury in rats were analyzed, where 54 rats were divided into sham

operation group, control group (spinal cord injury + miR-92a mimics negative control) and experimental group
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(spinal cord injury + miR-92a mimics). Then BBB score was used to evaluate the motor function of rats, TUNEL
staining was used to detect apoptosis, qRT-PCR and Western blotting were used to determine the expression of related
genes and proteins, and dual luciferase was used to verify the targeting relationship between phosphatase and tensin
homologue deleted on chromosome 10 (PTEN) and miR-92a. Results (1) The BBB scores of the rats in the spinal
cord injury group and the sham operation group on the 1st, 3rd, 7th, 14th, 21st and 28th day were all different (P < 0.05),
and the BBB scores in the sham operation group were higher than those in the spinal cord injury group (P < 0.05).
There were significant differences in apoptosis rate, Caspase-3, Bax and Bcl-2 expression between the spinal cord
injury group and the sham operation group (P < 0.05). The expression of miR-92a, miR-132, miR-128, mir-107, miR-
202, miR-451 and miR-17 in spinal cord injury group was significantly different from that in sham operation group
(P <0.05). @ The expression of miR-92a in sham operation group, control group and experimental group at 7th, 14th
and 28th day was compared, and it was found to be different among groups and altered at different time points with
distinct changing trends (P < 0.05), in which that of experimental group was the highest (P < 0.05). The BBB scores
of these three groups on the 1st, 3rd, 7th, 14th, 21st and 28th day were also compared, and those of experimental
group were the highest (P < 0.05), with the changing trend of BBB scores in three groups being statistically significant
(P <0.05). The apoptosis rate and the expression of Caspase-3, Bax and Bcl-2 in sham operated group, control group
and experimental group were significantly different (P < 0.05). @ The difference of PTEN-WT but not PTEN-MUT
fluorescence intensity between the control group and the experimental group was statistically significant (PTEN-WT,
P <0.05; PTEN-MUT, P > 0.05 ). The expression of PTEN protein and mRNA in the control group was significantly
higher than that in the experimental group (P < 0.05), and PTEN expression was negatively correlated with miR-92a
expression (P < 0.05). Conclusions The expression of miR-92a was down-regulated after spinal cord injury, while
overexpression of miR-92a could facilitate locomotor functional recovery in rats and suppress apoptosis.

Keywords: microRNA; spinal cord injury; locomotor functional recovery
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(qRT-PCR) 7EREHBERAE

Pagiit, SERAA 250 T AZHEEER G ik HAR miRNA, U058 1% miRNA 76 KBS
BEER G, BRERM TAHERKTE, S SRS shIeeIRE T RERY A FALE], A BER

HHAK B A Y, e E R R S B
MRS Y, HAT, HRE 5@%@rmmwrﬂﬁm
PR R B Pk i 2 — ), VIR IT R BT k.
Mmmmummmjfzﬁfﬁ¢ﬁifﬂﬁﬁm
A Z IS8R S A A 1 v ) 2R3k R Tifg s
WANG 25 " fF52 28], miR-21-5p /P BEH0 547
HRIRAIE A, RIS E . YANG 5 " B9
T, DI T A0 I i A 4 AL A ] £ A U
Vifa DR, iE—2 A I & LD EVK & 5 miR-
375-3p..miR-1-3p .miR-363-3p 25 1k K2l 2847 5% .
ZHAO % " BF5E £ W], miR—124 {¢ gk 566 75 5140
Mo s 2 IR AN, A SRR K2 . miRNA
1) 51 F BN 5 R BURRE 48405 D g 1k 52 HE G,
miR-92a. miR-202, miR-132., miR—451. miR-27b.
miR-208, miR-17. miR-128. miR-107. miR-223
SR GE AR BUA BB O A S Rk w0
SRIMT, miRNA 7B )5 12 sh DRk & h i/ FH AR
SIEE 2T
ESTEY-Ri W Rey

RIS, RSO E

PiRAE RS T e Bog /L
1 MRERE

1.1
111 F%ahiy 6 JEIRTHIHRMENE Spregue—Dawley

KEL 84 H, K 200 ~ 250 g, EIFATIES : SCXK
(51) 2011-0001, H BB ERIR S5 s o4t
A SRR AR BE R s A S & 2
fbuE. 24 CHREBIAEEMSR, 12 h BFIREACHE:, H koK
R F BB RS S T, K 84 HAtk K
SBEHL R 2 4k, 2B —4t 30 KA MR TF-ARUUFE S
W, B 15 H o FAE 54 Har A RFARA ., X
M (B REWIfH +miR-92a mimics negative control ) Al
SCEH (B REHYS +miR-92a mimics ), &F#H 18 H.
ASZG 2017 4F 4 J—2018 4F 7 H 7E R W ERL 4R}
WFSZE P S

112 FE¥mie KRE/ME4E BV-2 (185 .
RAT-CELL-0077 ) M [ s A R A QA 4y B 25 R4
ARRAF . AIEE T 10% G413 . 100 w/ml
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B, A : MicroRNA-92a X K FUE B0 /5 12 3 DI REVK &2 1) 5

T H R MEEE R ) DMEM/F12 B 3236, 37°C. 5%
TERAARE T R LR

1.1.3  EZMEFZERF  FIEDME (AR Olympus
AH]), qRT-PCR AL ( EEFER KIIRAF] ), ZERH
2 ( 3[E Hyclone 23] ), Triton ( 38 EIL 5 YA H] ),
TUNEL J IR -G (31 Roche A F] ), RIPA ZL# |
BCA WGl & (B8 m RAEWIHARA AT ), PTEN
Pl  Caspase-3 HilAk . Bax Hifk Bel-2 HfAFI B —actin
Pk (9 Abcam 247 ), Trizol ( H A< TaKaRa 23] ),
KA . TaqMan ™ MicroRNA 3% 53050 & (bt
HESEH B A FRA ] ), miR-92a mimics, miR-92a
mimics negative control ( | M A BB A BRAH] ),
Lipofectamine” 2000, MU HR Bl B A & (56
FEIZEER IR AT ).

1.2 SEWAE

121 ZHRAAMAE AR BRRIE R
5 10% KA 5B (350 mg/kg ) BRERSS , AR 04l
TE T, ~ T KFIATHERVIBR TR, TEAS A i[5
HOTE LT B E A8, BEEJC 5 T F T, RS DA E
HAE, AL R A% X R EETES MY B RET
R TS (10 gx 25 mm ) 5 BFRH KR
JH T HERRDIBRA, oA H SR E R R

122 miR—92a mimics T 58 " HEILI04H K BIE
AR )5 7 BVRESES P9 ST miR-92a mimies (1 Uh,
20 nmol/ml ), FF&E 3 d 5 X FRL KRB RE 1 fm i N 1
HH4H miR—92a mimics negative control , JrEE R SLIG2H
123  BBB#F4 it X AARBITA  EHBE)E
B1. 3. 7. 14, 21 F128 X, K BBB i Atk
UG BOsZhIiRe . WTRNWE R, 3 s+
BIVESr NIIST SERL, e 3 NIF5rH 3 fE.

1.2.4 TUNEL % &immieR =kt  BUEsE44

PIH T 15 F &5 20 min, PBS % 30 min, BiJ5 4°C .
0.1% Triton X—100 %1k 2 min. PBS i ¥k 2 K, fMA
TUNEL JeiRA R, 37°CA4MF FHDUFEE 1 h, A
1 wg/ml DAPL, ZiE TR T 10 min. 1EWES Hl
BR, RSO RS AN T O

1.2.5  Western blotting ##| PTEN #= 8 =48 % & &
IG5 28 RPCH#E, BB EFHH0 00 1 em HHE
B, ffF RIPA 4 i $2 BUA B 20 2188 BV-2 i i rh
SR, R BCA YA E 8 v B, el 12% 432
BEIRE, UK 30 w g ARG . BUKE, B
% PVDF [, ZEEM 2 he A4 : PTEN $ifk
(1 : 1000). Caspase-3 HoK (1 1 1000). Bax $T

f& (1 : 1000), Bel-2 Hipf& (1 : 1000), B-actin
Prik (1 1000), 4CHFLR. WH, AR

IeG BRAR IS A LRI —HE (1 : 2000), 4CHE
90 min. ] UVP B AUE R G ML . Image ] F A
ST AT KRB, SER A 3K,

126 gRT—PCR # 1 miRNAs #= PTEN mRNA A J&5
55 28 I BE, d ] Trizol 32 IBOE 86 15 105 41 21 5
RNA Jf6ff 7 5 RNA Y40 R B, ol FH 3t e S 37
&K miRNAs Fl PTEN mRNA 3% 5% 5 58 ¢DNA, B
it cDNA i PCR [ 1A%, miRNAs Dl U6 JNZ,
PTEN mRNA Ll GAPDH JNZ:, 5155103 1. 58
WHAE 3K, R 240 P TR AR R A
127 MR K FHRE A ERIE miR—92a 5 PTEN
wiee £ A MEALE miR-92a Al PTEN-3' UTR 4%
A1 PTEN=3' UTR ( PTEN-WT), DK &i%4s
A K PTEN-3' UTR ( PTEN-MUT ) #4& B0k,
BV-2 AL 45 FpF 24 fLAR (2x 10" 4~/ 4L), ffH
Lipofectamine 2000 J7I2EAE Yy 43 Jpxf FRAT (445
#7 +miR-92a mimics negative control ) FISZEG2H (Zhik

%1 qRT-PCR 3|45

FEH 519751 K /bp
1 : 5'-CTGTCCTGTTATTGAGCACTGGTCTATGG-3" 29
miR-92a B
JZ ) : 5'-AAGACATTAGTAACCCACCCCCATTCC=3" 27
1E[: 5'-CTCGCTTCGGCAGCACA-3' 17
U6
JZIf]: 5'-AACGCTTCACGAATTTGCGT-3' 20
1] : 5'-CTAGTTGTTTAAACGAGCTCTCTGACACCACTGACTCTGATCCA-3! 44
PTEN
JZ ] : 5'-GACTCGAGGCTAGCGAGCTCAGTAGGCTTTGAAGGACAGCAGGA-3" 44
1M 5'-TGGTATCGTGGAAGGACTCAT-3' 21
GAPDH
JZ i) : 5'-GTGGGTGTCGCTGTTGAAGTC-3' 21
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5 30 %

KL +miR-92a mimics ). %% 4% 48 h Ji5 il 7 95 6 R i
T, SCREA 3K,
1.3 $itEHE

Bi R F SPSS 20.0 Gt 8. HR%OR L
P+ brifE2E (x£s) Fon, HECRH ¢ K ai i
B M i 25001, 25T
W B LSD—t R 56 5 AH 5 43 Bt Pearson 72,
P <0.05 HEFAGIHFEL.

21, 28 X BBB IV b4, >R F & &l & 5 i+ 1 Jr
ZrHr, S5 F . ORTEEE 40 BBB PF 0 A 2 5
(F =103.273, P =0.000) ; @& F AR 54 FEH 0541
f) BBB PEor A 22 5% (F =93.474, P =0.000), f%FAK
ZH BBB W EE 5 @Wid] BBB PEAME LA 2 5
(F =59.057, P=0.000), W55 2.

B0 A5 T AR AR B A R TR A
SR, ZRASIFFE X (P<0.05), WL 3 A
1.

2 4#£R S S
HREB A 5B F ARG KR Caspase-3. Bax,
21 KREBBRGEEIEME Bel-2 MR FEA R ILEL, & s, ZRASHFE X
HEMGHSETEARA KRS 1, 3. 7. 14, (P<0.05), W53 K 2,
K2 WHKRERES BBBIENLEE (n=15, x+s)
BB 1.07+0.33 3.95+1.35 6.23£1.97 11.41 +4.02 12.28 +4.27 12.87 £4.55
BFARAL 20.32 +6.65 17.04 +5.61 24.18 +7.89 1673 +5.17 18.86 + 6.28 18.32 +5.98
*®3 WHKRAMFETER Caspase-3. Bax. Bcl-2 RikkFELkE (n=15, x+s)
F R A 2937 +4.42 2.86+0.72 2.25+0.56 2.04+0.52
BRFARAH 16.18 +3.07 1.94 £0.51 1.62 +0.41 3.85+0.97
IR 0.493 4.038 3516 6.369
P 0.000 0.000 0.000 0.000
BFARL B HEHTAL

RFARLL ey N

RAXREHARATHAMRFTHER
( TUNEL %+ x 200 )

& 1

22 KREHWALF miRNAs BRERIE

A 5 T AR KB miR-92a, miR-132,
miR-128. miR-107. miR-17. miR-202. miR-451
TP, 2 KB, 22 A GeiT2#E (P <0.05 );
miR-27b. miR-208, miR-223 F£kKF L, ZHT
Giit#E L (P>0.05), W3 4 FE 3,

Caspase—3 | — - 35kD
Bax T S s— 2] kD

Bel-2 -ﬁ 26 kD
Bactin WEEEEE—— 2 D

51 - (L F AR
ﬂg 4 - R 2
® i
=03
= i
= t
09
kel
,L_] |
S
0
Caspase—3 Bax Bel-2

t HIEFARLLILE, P<0.05.

B2 AMARTHXEEENREELER (=15, xzs)
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B, 4F « MicroRNA-92a X K A B0 052 S DRI 1052

R4 WAEAKRREFEAL S mBNAs BIRIEKFLLE

(n=15, x+s)

HHHRA] —4.03 £1.12 -3.25+1.08 -2.84+1.02 221 +1.02 -1.06 £ 0.34 1.79+0.98 1.11+0.36 1.14+0.37 339124 4.12+1.55

BFERM  -1.04+032 -1.02+£0.31 -1.03+0.32 -1.03+ 031 -1.03+0.33 1.09+0.37 1.09+0.35 1.10£035 1.08=035 1.10+0.37
IR 9.942 7.687 6.558 4287 0.245 2.366 0.154 0.304 6.944 7.340
Pl 0.000 0.000 0.000 0.001 0.808 0.030 0.879 0.763 0.000 0.000
5 = o T AR
4 o A ER A
3 -
D -
|
® 17
P miR-92a miR-132 miR-128 miR-107 miR-27h
2 0 -
E 1 miR-17 miR-208 miR-223 miR-202 miR—451
E
_D -
_3 -
—4 -
—5 -

E 3 WAEAKXRENEAL S mRNAs RixKFLbE

2.3 miR-92a 1R K R & WM IZshIhsE Tk E FF
0 I 28 R =

B F AR, W2, TR 1. 7. 141
28 R miR-92a ik T HUHL, R A Z M S
T2, 58 . O] S miR-92a FA7KF
HZES (F=718341, P=0.000) ; @ 3 4 miR-92a Fik
KEHZES (F=53409, P=0.000), S2H2H miR-92a
FikKFoer (P <0.05) 5 @ 3 241 miR-92a Fik/KF

R5 3HKRRERE S mR-92a RiXKFELLE

(n=15, x+s)

AR AR 225 (F=31.351, P=0.000), W% 5.

BFARA, XA, TLEWARRE 1. 3. 7.
14, 21 128 X1 BBB PF 43 LA, SR & 1%
TR 22550, S5 . O [FE I E] 250 BBB ¥F 4
H % 5 (F=44751, P=0.000); @ 3 41 BBB T 4
25 (F=76.832, P=0.000), {%F K4 BBBIF4>
eE (P <0.05); @ 34 BBB P2 fhita i fy 22 57
(F=52.059, P=0.000), W6,

(n=18, x+s)

BFARL 0.96 +0.31 0.83+0.24 0.92 +0.29 0.77 +0.23

popiictail 0.95 +0.31 0.96 +0.31 0.95 £0.32 0.96 + 0.33

S 0.97 £0.32 1.94 £ 0.65 3.94 +1.31 2.86 £ 0.98
X6 SHAAREHEL BBBIESLEEK (n=18, x+s)

BRFARH 20.32 £ 6.65 17.04 +5.61
papiiska:] 0.96 +0.32 2.58 +0.86
S 0.95 + 0.31 3.04+1.01

24.18 +7.89
4.18+1.36
7.13+£2.34

16.73 +5.17 18.86 + 6.28 18.32+5.98
7.32+2.37 9.25+3.08 10.84 +3.62
11.43 +3.84 12.84 +4.28 1427 +4.35

SURRANMIAT R AL, LI 22500, 2700
Giil#E X (F=23.015, P=0.000) ; X IR TRT
AREAMSLIA . R 7 FIE 4,

3 4 KB Caspase-3. Bax. Bel-2 /Kb, &

T 22500, ESAGITEE X (F=26.909. 33.417 i
29.053, ¥J P =0.000 ) ; X} HH2H Caspase-3. Bax =T
FARAMELIGH, Bel-2 R TRTARAMELIH, I
7T HE S,



NS

s %5 30

R7 SHEARMBTER Caspase-3. Bax, Bcl-2 RikKFELLE (n=18, Xts)
BFARA 16.18 +3.07 1.94 0.51 1.62 +0.41 3.66 +0.91
o HRZH 64.91+9.77 3.49 +0.87 3.68+0.92 1.37+0.39
SR 21.38+7.14 2.17 +0.54 1.64 £0.41 2.04+0.52
FAE 23.015 26.909 33.417 29.053
PiA 0.000 0.000 0.000 0.000

BTARA
PR xFiRgl  SEEed
Caspase—3 W_—_—_— - — 35 kD

P72 . o —

PR AR Pk B

baplised| B
4 SHAXREBAAPHERATERL

( TUNEL %t x 200 )

- 5 TR
e X R
[P ine|

Caspase—3 Bax Bel-2

T HEFARM ., LA L, P<0.05,

B 5 3HAKRRATHXEAEXMNRIEELER

2.4 PTEN 2 miR-92a IR E R

X} IR 20 5 S0 2 K B PTEN-WT 28 5636 7 Lo 4,
gk, E5A%0 7R (1=4.816, P =0.000),
TG X BRA 5 P4 PTEN-MUT 266 1 gk,
ZRIGH L (1=0.173, P=0.864 ). W% 8.

* 8 MWHKER PTEN-WT #1 PTEN-MUT %HFE R PTEN mRNA f1ZE XM RIZELEK

(n=18, x+s)

X B2 5 92 5 2H K B PTEN mRNA F18E [ 4 %
Tk, &k, ZRAGI R (1 =5.654
F113.058, P =0.000 1 0.004 ), SEEGAHAETXRLZ (W
# 8 MIE 6), PTEN 55 miR-92a % 1k /K - & f #H 3¢
(r=-0.876, P=0.000) ( /L& 7).

(n=18, x=s)

Xif el 1.09 = 0.52 1.11+0.53
| 0.43 £0.26 1.08 +0.51
tfH 4816 0.173

P 0.000 0.864

3.02+0.54 1.36 +0.51

2.10+0.43 0.91 £0.36
5.654 3.058
0.000 0.004
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B, A : MicroRNA-92a X K FUE B0 /5 12 3 DI REVK &2 1) 5

IS

LI

PTEN S Wy 55 <D

B —actin ” - 42 kD

1.5

Xif B4

0.5

PTEN 35 XS Rk B

0.0 °

popiEiEl
+ SXTIRAL RS, P <0.05,

6 WHAR PTEN BEEEXNRIZEHER (n=18, xts)

PTEN
w

miR-92a
7 PTEN 5 miR-92a Wyt 1¢ 8 = B
3 i
BHEBE FEURF 2B Ife i, R R
Horkse . FEgeEL AT " SR, HET M ARA —FhT

2] LA OmBH R A RE G 00 kR R RE M ARk,
X} miRNAs FBF5E $2 78 2] e 7E B Ba i 4k & b4

HEREMEY, EREOIIRE R IR R AL
THUEE . YU A" FRERY, miR-133b fERAFEEED
B BEA S E Rk, XTHAERER 5 B D RE
2 ELH T, miR-133b #1 [ fil 28 4 K A5 RhoA
fefi R bk S SCSEAZ PR AN miR-133b KA, T3
BRI B AR BE S fai2 S Y REK ., NMLF, SRF
FIMRF #fze e o2 . Y48 Y 92 £ W], miR-
155 ik = 234 Th17 4HfE 5010, (E3EFsEH 0 5 Y
EHIIHEIRE . BHALALA %5 " BFox 32, /NERULH8E
55, miR-21 SR T, A8 X S LB
JI2 I3 240 if % 35 5 7K SF miR-21. #% miR—21 n] {2
HRET 015 B TORRIR T B, DA T A2 2R BE 1 5K

WANG 28 " W55 R0, cAMP J2& 3 55 5 A B 240
i . AR5 fl A K B A5 5 3 B 1Y) L I s
F. miR-142-3p 1@ i ACO i T cAMP JHi, 12k
Mg, B FERE S 0BG %Vﬁo$
58 & I miR-92a 7E K RS L P RRL, o
F35 miR-92a A B TH ahkﬁkmm%WEﬁm
AR T

PTEN 1E R —AN Rl 00 5 a5 K+, AT #i
BREBE s 2o ™ A s E A Y, [RlEF PTEN
TEAHPEIESH | PR T AR 0oy T A H 5 BBV E
YAN 25 P F5y 260, PTEN:HE i #4076 Wnt/ B —catenin
T, R S 4 MG 5 AE RS . MATSUDA 55 ™
fiRif, I8 PTEN 0] PI3K/Akt {553/, 1)
HIA AT, LEE 58 ™ B9 3R], PTEN Al 41
ERK 555 S6K {5 5 MAHEAEH, feiFfaicsiib.
AR Y], PTEN fEE SIS m Rk ™, milR
PTEN FI{E AR K iz shohae 2 ", HU
L PSR, miR-21 #U ) PTEN $01 s 4645 K
AT ARG LB, PTEN J& miR-92a f)—4>
LA, 78K RE SR 2 R Rk E . KREGBE
WIZHLIH, PTEN 55 miR-92a FiA/KCE 2 A,

Zi b r ik, miR-92a o] G830 i 4 15 PTEN {i F
KERE B 5 2 3 IGEVK 2 . PTEN J2& miR-92a
(3L A, miR-92a ] fE 3 1 98 755 PTEN M ifif {2 i

KECE SR sh D REW I . 238 s . HF5E
AN, ACA AR A, R —
e
B % 3k
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