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MicroRNA : — 7 37 B 5 fifi 1 12 B . U #0358 77 BU £ M AR 540
MicroRNA : A novel biomarker of diagnosis, prediction and treatment of lung cancer

FAEFE R AT, EEARFTE(L. FALEFR RAR, LA £54271000; 2. FHERLER WBH, LA
g 250031)

[# ZE] MicroRNA( miRNA JEIEEE F GRS A RNAs, AT 7EHG B SR 5 7KF- 17 mRNA 1R iE . KRR M, miRNA
FEANEREEE ok SRR O T R A EEEH, IS S TR AR AU R HE NE S . 2R AR RO &
R E S8 235809 miRNA , JF H 2 9 miRNA 5 M9 kA & R 0 2 W JRYT A B A OC, BRI, miRNA 1R A8 E 12
BN AEIT TR IS, HA T BB IR R R AT . miRNA ZETE/INAT AR 43 25 22 5 00, Ao 35 AE il & A g i b &
PR 9 JE DR s JE DR A PR, D42 it s 240 L %) 385 B N o3 Ak, 2 5 Il 98 9 4R 28 RN 7% % s i) it s X 0 L A7 A SRR 55, TR
1M, miRNA A LIVE R —Fh5s 84 , 76 MR BB AS v i PRAE A2 WAl , 78 s B A6 2730 97 KB ia 7 Hh B 7 2 ot

FEbR , 18 0] RESR /R R 2L 2R 23 AR BE RLR 2 U, TR i vl LA by fili i e 7 ¥ A

[ %A ] microRNA; i ; A WhRE
[ FESZES ] R734.2; R730.4; Q522

TEAtE B N, Bl 995 58 Az 5 1 H o
PEREE o T = RO A S W R A s
W, KBTI B IS E 2 TR, H AT
VFZ 2435 8001 T I AR 2 R0 20 i 2 ) il g 64 7
L0 A (FZ R TS GO Bl e ) FLAE AR AR
& TF 15% . MicroRNA( miRNA )& K 21 ~25 nt
) RNA 73, Al LLFRE S PR IR 558 mRNA JF 98 4% 2
LD A 3R3A BT T3E A2 2 mRINA [ figk sl 00 )
PRI SR TS0 mRNA TR 5% 5% e S 5 KR 3A
miRNA A 15 A [|] 09 2R 20 ol 7% andm i o5k L 38
AR TS AT L BRI I, miR-
NA S8 IR IK 5 M & A R R 2 W IR TT X
GRS B A SRR 21T miRNA
FEIRTE A 22 524 B T & BT S 012 W AN 0 7 s
Je BB WU B0 A W bs a5, V8 B B0 s g
DIREM) miRNA 35 0] RE M IR BTk, 456
5 A7 5 1) HLAHUR P A DG miRNA A Ay fiti 98
R TT I S SR AL T 4T Y SRS

1 miRNA 3 fififE 40 a8 38 0 4 4 B9 4E A

1.1 Fp 5] Al & 20 B3 7869 miRNA
TRZHTFE W], miRNA 79855 2400 30 /0 485 5
g A (A A R ) v & 4 T ELAE T Liu
A0S B, miRNA-133b 3 g #0814 i T 2 e A K
A F3Z1&( epidermal growth factor receptor, EGFR ){
il AE /N 40 9 Bl 98 ( non-small cell lung cancer,

[ XEARERE ] A

[ XEHE] 1007-385X( 2013 )04-0498-08

NSCLCOMAERK . AEWF B e ud R W 7 b
7R, miRNA-133b 7] L5 EGFR mRNA A9 3" %t A
PEIX( 3'-untranslated region, 3’-UTR ) 4¢3 P 45 &,
miR-133b ¥4l T EGFR mRNA ) #1i%, Hm it
EGFR {5 518 877 EGFR-TKI (8L, F Ik Ry
miRNA-133b A] fE S 41 EGFR 47 A4 A5 v 38 45
Yamaguchi 28 #F 5% % B, 76 il i H3255 , A549 il
HCC827 4iififih miR-542-5p WLHE T ¥4 EGFR mRNA
FEE A ZRIBZKOF i il 40 M 355, J& EGFR Ay
S A R B T R AR K TR
o7 ( epidermal growth factor-like domain 7,
EGFLD7 )J&—Fp3 iz AR K R 4 il S A, 5 41 e
FE I A5 2 A . Sun 25 B AIF5E & B, miR-
126 3 Fak ] LU fili iR 98 AS49 i+ EGFLD7 11
FEIRH R AR AR SRR P IR A= . T Miko
AN I, AR /N4 R ( small cell lung cancer,
SCLC YH69 4ii ifs i, miR-126 1 {5 £ Jfd J& 301 452 i £
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G, JATFAM I L5 20 55 30 SR U T SR K% 7
H g B 51 5 ( solute carrier family7, member 5,
SLC7AS5 )J& miR-126 A 4441 il 40 i3 58 4 FH %) B 4%
#1145 . Ohdaira %52V & 3, miR-494 FYHE 5 A 5 &
FEA K HF 2 mRNA 454 % E 1( insulin-like growth
factor 2 mRNA binding protein 1,IGF2BP1 ),IGF2BPI1
AT R AEA K P F( insulin-like growth factor,
IGF2 )mRNA W HHPE. 7F AS49 4H g miR-194 2
HRPEFIR , IFAE S IGF2 23k, TR 1 20 Jfd 1) 434
FE . TifdF miR-194 1] LUK IGF2 mRNA ()25 #0
HIFESEAE K F o B, miR-194 B 6% 410 il 1 68
MR T . Xiong 25 & B, miR-7 M A LA
PLATE B2 Mk U988/ (1 Il -2 3% BRI ( B-cell CLL/
lymphoma 2 ,Bcl-2 )% 3’ UTR. Bel-2 J&— Fh it &g J
B, miR-7 AT 7ERG SR B3EKF F A Bel 2 B3k,
AN AS49 4T . Zhong 25 ! & B miR-
107 \miR-126 Fl let-7a {43 32 1K v LA ) Jili 43 200 e
MIA A o i 5 DRR 66 PR i B A 26 T miRNA (14 52
WS EAESEA T K S TR R SR LT 2
SEHARE
1.2 A2 A% 2 B3 74 69 miRNA

miR-21 & H AT I 2 i —Fh miRNA, & 1]
B H 5 Bl g 1) TNM 43 30 bk 2 25 56 B2 A 5. Liu
A BT R miR-21 AL Ak S T L
PR i A e ) AR S B RS AR 28, T T miR-21 )
AR B IR AE . Rl & 30, miR-21 B4
YEH B 0] PTEN( phosphatase and tensin hom-
olog ) mRNA FI&E F B FRETHE . PTEN J&—Ff
PR, S5 0 P 40 AR A7 15 58 % PI3K/AKT,
T 938 B s AL PR v i WL & A 28 . Liu 45010
T —5E & B, miR-196a 7 fififi ik &, H S
e R 73 SR L 45 5% % 35 U AH OC s HOXAS R A [A]
5 5 B0 65 FE PR 0% homebox genes ) B b, HE 3 (K] 7
YR sk F, SHUIE R ) DNA R8RSR 45 A,
SEPXF T i R 4 o s VE o miR-196a 1]
PIE S5 A HOXAS (1) 3" UTR X, £ mRNA Fl
B HATMH HOXAS 363k, WER @R HOXAS,
W a] DA #F NSCLC 42k 4, Atk miR-196a ] DA
LN HOXAS A2 2 i s 40 B ) B4 58 .55 4100 < e
FAYHALAY miRNA LA, B A4 28 b 4 i 1 5 1
miRNA JFANZ L, B8R B IE 3L (193X 28 miRNA A5
T I 0 A A ML R AL T — 2 i S Bk 4 L 3
75 ZEE PR TR — 25 B

2 miRNA EANEER
Let-7 J&dF % B2 miRNA , 7E i 21 21 rh 363545

o Takamizawa 257 45 | 75 40% Jifi i 983 F11 60%
AN ARR P let-7 ARKIE . Ras FEP 2 —F 5
S TR R Rk B 2 let-7 S5 G070, Ut
A let-7 7€ Ras B F P %38 T —EFE . Johnson
S ST RIF ST & B, IS A v Tet-7 IRF6IA1H Ras
IR, Let-7 i ikl LU HI A0 A K, $R /R 7R X
A AR let-7 7T ATHST Ras FiK. Ras fIRE N
Rab14( ras-related protein Rab14 )1 5 Iy A= il A
X, BF5E ) W] miR-451 3 3635 A LA B 5 4 4
RAB14 % 15214, 3F H miR451 7/K3F5 NSCLC 43
b PRI S5 B A G, miR-451 T I8 375
T RABI4 IR IAM & x4 R £ miR451 1
“hy NSCLC 41 i K& DA 1) 2y B = 3 2ok %8 1) 4 H] T
RAB14 S8, Kang 25 ™% F RT-PCR A, 46
TR L) miR-99b R EF 4k 4 i A= K K1 3
( fribroblast growth factor receptor, FGFR3 )ik, &
P miR-99b FikIg /D1 FGFR3 Fih 38, ik —
TR miR-99b Ff 57 1Y #8572 FGFR3 19 3' UTR.
Feng 257" % 3, miR-192 3 %35 AT L0 ] NSCLC
A549 (H460 F195D ZHAEAYHEFH , i AT DL 2o s /b 1
X 5 20 R 988 22 R 1( retinoblastoma 1, RBI )mRNA
IR B9 263k R BHAS RBI 3" UTR By 3% P4 Sk 410 4l
JTE N X LS R miR-192 & — I SE, 7]
A itV T RBI 35 DR 20k 17 490 s i 200 i F 348 3
WA TR R IR

R1 SHhEMAREEES XA miRNA

01 200 e R 24 B 5

miRNA YRR 5 miRNA  fEFIHES

miR-133b EGFR miR-21 PTEN
miR-542-5p EGFR miR-196a  HOXAS5
miR-126  EGFLD7( NSCLC )
SLC7A5( SCLC)

miR-494 IGF2BPI

miR-7 Bcl-2

PED/PEA-15( phosphoprotein enriched in diabe-
tes/phosphoprotein enriched in astrocytes-15 ) & B4
JZ A T R S8 T 45 M UG R 1 — D1, e AL 4%
JifigEE e N 1) 22 R0 NS g vh 2R IA IS . Incoronato
S5 21000, miR-212 J& PED/PEA-15 23K i £ 4
¥ miR-212 By S5 IR 1 e SRAE A 74
KRR TR RE N, I SR AE T, BF9E3R
W], PED/PEA-15 Fl miR-212 33k 2 HAHC, IR
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miR-212 &R0 HI B T Sun 252 %% 1, miR-182
(%) S 208 T S 900 o 9 200 B P 6 5, 3 5 ok
il G HALE SR 17( regulator of G-protein
signaling 17 ,RGS17 )i Z¥#AEH . RGS17 TE i B Jis
TR Z e b e 285k, Tl A 5 S 2 IR IR S N TG
PR E B I R R AL L S IR 4N 2 1 . Wang 4502
KI,miR-125a-5p Al W5 EHE EGFR {55 EN M Z
AT R 2635, I X miR-125a-5p ] BH g 4 it
i A L 3T B8 A 22, 3X K W miR-125a-5p 17 1] 14
e R AR BRI . SR zeste JER ISR T A
KRR ( enhancer of zeste homolog 2, EZH2 ), B
il NI R 70 SR8 2 W 2 1 e 3 P, el E A e £
A B/ IMAR B 5 A 2 57 DR LA R T 7
SEVTT R R AR R . BT R R, EZH2 1t
TR AT LA 5 iR 240 R %) 284 B 4R 28 BE A7, 3 AT L
TEPEA M AERE AL . 76 NSCLC " miR-101 AY{E
K5 EZH2 B 3d k47 ¢, B 3% miR-101 ik ak @
bk EZH2 FEHA] DGR 5 SR T HTA R 1 Bim 193%
IRRAMTE NSCLC 3458 (=22 M F SN 2 1A
B T2 X 4R % miR-101 BE#E 40 NSCLC
EZH2 WS EH

3 miRNA 1EAREREF

BR A VR A1, — 28 miRNA WA BUREERL
41 miR-17-92 TEAL45 i 76 N B AR 22 S0 & A vh
BB T AR A, R )2 SCLC 4 i
i miR-17-92 F4 3+ 26 3% AT LA 3 410 A 34 47
AR miR-17-92 7 T it Ji A 1 1 7 7 LA TS AS 3
% {H1E HeLa 20 rF , AT 8 PTEN J& miR-17-92
(804372 AR FE I, miR-31 W] LA i K
Jibgeg 4k X [ 95420 2( large tumor suppressor , hom-
olog 2, LATS2 ) Fll PP2A 1 15 V. 3£-B . 4 ( protein
phosphatase 2, regulatory subnit B alpha, PPP2R2A )
AYFIE . X PP R FE miR-31 LB 40 b ik
iR XEEWFRAR R, miR-31 HA A Bk & 2k
HITEH .

4 miRNA X fiERE R B0

{2 NG R S G ME IR AT 5T A A, miRNA 2
FE3X — i3 2 h R B AR A, Liv %0 HRGE T
miR-26a A LA_E RS HIOCHE N, A I 42 s 8
fiff 2( matrix metalloproteinase 2, MMP2 ) | i3 N B2 A=
£ K F( vascular endothelial growth factor, VEGF )l
B-catenin BJFIk , HETTANH] PTEN 016G AKT 38 #% , fx
L84 58 i 9 1) 5 B W . Fang %5 BF T R WA,

MMP2 J2& miR-29b (9 ELHZA LR, miR-29b 1] LAHD
il MIMP2 F4 28 3K 8 i 410 o s e ) e 7%

JEJEE L ¢-Crk( proto-oncogene c-Crk, CRK )2
SAMANZ MG 5L A, R IR )2 A L 5
B SEFH AL RER L H o CRK 2R IK 1S Jin -5 s
FERZERE IR INA 5. Crawford 2507 & B, fili s
A rh miR-126 i KIXREB I H CRK & H K IAH

NN CRK mRNA K363k,

M P R A K 32 4K 1( vascular endothelial
growth factor receptor 1, VEGFRI )& SRC JifEFER 5
W HR g — B3, T {2 38 bR 1 45 A . Roybal %50 %
B, miR-200 FTHL 0] VEGFRI , Wi 52 10 it i i
iR 22 R RS I fE

*x2 Z5iAEMELZZER miRNA

EiIER e
miRNA RS miRNA L
Let-7 Ras miR-17-92 PTEN
miR-451 RABI4 miR-31  LATS2/PPP2R2A
miR-99b FGFR3
miR-192 RBI
miR-212  PED/PEA-15
Has-miR-182  RGSI7
miR-125a-5p  EGFR
miR-101 EZH2

miR-542-5p EGFR

*3 SEEZEHEXA miRNA

miRNA SOHEA e

miR-26a PTEN fEREHE RS
miR-29b MMP2 E I 2
miR-126 CRK k2
miR-200 VEGFRI eIk

5 miRNA FRiXIE(EA B2 B F0HN B AR S W

W iR U A AR YT AR , miRNA B3 3K
HAT I [R] A2 ARy S, 5 e A A R A AR 2
A%, I miRNA Rk 30584 BT il 19 12 1B
PRI RG A LI I AGE A 2 1 (3 ] A7 (1912 W T+ B, 1
A IV I PP AN [F) Bl 26 9 miRNA 238 7KF
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K ILAEAY, K AT BT i 2 W A

Xie BV B, 5 1E % AL, i B R hr A
H miR-21 K35 W =, L T2 Wi ) sk
FEE S 4350 69. 66% F1 100. 00% . K I, Jo B
J7 AR AP TP miRNA 138286 v] H Tl 2
Wio Yu 25 % B0, 18 T AR B B4 il 958 21 200 98 T
FRA H, miR-21 . miR-486 . miR-375 fl miR-200b [
e 3k S T Al R g 00 AR ) bR e W, BEORK
80. 6% ,F5 5% 91.7% . Xing % ¥ K, 1L Wit 4@
AFEE I P miR-205 .miR-210 Fl miR-708 ik 46
LA v B AR BRI 73% )RR SR 96% ).

ShJE L B miRNA JE # 8 E7 . Chen
SEDOTG I T NSCLC L 45 B1 o 98 AW JR 5 #8351
miR-141, & F M3 miRNA (1235 5% 5 HoAl A
R A ] NSCLC 7 8 Fh4% 5P miRNA( AL 45
miR-205 .miR-206 Fl miR-335 % ), 45 5 A 14
FhEE 5 PE miRNA (A2 5§ miR485-5p . miR-361-3p .
miR-326 Fl miR-487b 45 ).,

ORI —TAFE ) ok B, W F I3 P Al A
MF] 63 Fft 7 IE LA K I A 219 miRNA D
miRNA A7 Jili Jis £ 25 %) L 38 10 I 40 e v 2 A )
[, T AR AP 25 5. SIEE MUAAM e, 72
NSCLC IfiL i H' miR-25 Al miR-223 #F & & 3ik, Ktk
FTLARE B AR J& NSCLC ¥EA B AE AR Y. Cui
SIS T 4 A miRNA( miR-125b . miR-10b ,miR-
34a Fl miR-155 )7E filids £ 5 A0 i vp i) K3k 25 4k,
KLU miRNA 5 1E 5 44U H R X W i 3 5
AN R 43300 H ) e IR X FU AR 9T & B, miR-125b AT
miR-155 7EIV IR E T A FRA B A BRI B 9]
LI T miR-10b F1 miR-34a 76 AN [] 43 15 i g B2
HH )RR FE AR TC W W G i 2F 22 5. Rabinowits
AL LS IR RE FE R IE B RE AN JE O FR miRNA
e RE 430 K 158. 6 F1 68. 1 ng/ml, {H &1 JE & ER F i
JEAZIP ) miRNA KA B 25 ERIER
HONIE & ANHE R F0 R I S Mpgd 2 20 miRNA B9 3R
KT AN, FUR & MAEHRH miRNA BT LAFE N il
S I A AR )

6 miRNA 1EAHEETHIEE S

6.1 miRNA £ R TT P ag 45 R
miRNA PR E L R R A2 A9 miRNA 7E %
A7 AR AN IS AR ], ST A 52 e 32 B4
TS B AT 38 BRI 1 Ak 2 25 T 25 45
Gao 2 “VRIF 58 T 1E 41 25 25 Wy Tirf 25 9 NSCLC
A549 Ziffdrh miRNA AYERIAIE O, A miR-21 A4t

FEIR T LA B 5E AS49 AN X ARSI TT 24 (T 24
M 2 2 W AT g D T 250 . WF 528 & B, L X miR-
21 59t J5 A549 4 b PTEN 4 3L 8 2635 F i m
Bel-2 JE3EEHE R A, 0 4% g miR-21 Fi 44 0] i AR
FER . IR R, £E NSCLC £H 2 b A ifi 2% v
miR-21 B8 ] LUAE S T000 fili i 26 3 X2 259
BT RO R S AR A A, LR AR 3 = 5
Mif 25 2 EAHDG, Ranade 25415 ] RT-PCR %} SCLC
BEMHALFRA TS, K miR92a-2" \miR-
147 F1 miR-574-5p 5ALIF i 25 W E M 2 ZH & 5
Mris, PESIF miR-92a-2* & SCLC ¥ i Hi)s A
Fo I, miR-92a-2" 0] LA T SCLC 3 i 24 X
S e i A, P AR AR T T R

F4 HBTFi2BrFsNAmER miRNA

PWTA 7%

miR-21 miR-205
miR-486 miR-20b
miR-375 miR-335
miR-200b miR-25
miR-205 miR-125b
miR-210 miR-10b
miR-708 miR-34a
miR-155

Z it e AR T Y S RN . —
I N miRNA 5 Z 225052, Zha 559 %
I miR-200bc/429 74 A FR IR 5 AT D42 i it s 41 it
SRS 25 (AU . miR-200be/429 7 A5 5k
Bel-2 F1 X 3% B 7240 ) 85 1 ( X-linked inhibitor of
apoptosis protein, XIAP ) , F& 1K 3458 1] LAFFAR Bel-2
HXIAP (A8 11 3R 3K 7K SF-, 2 17 1 58 B 98 25 ) i
S, A A R AR M AE T, B — TR ST R B,
miR-181b 7ENAAT 25 AS49 40 b F A% . 1A4h
U S IR IE ST, miR-181h ] LA 5 A4 it 24
AS549 4 XTI 25 () RRUEREE , HLAE FHAE 50 Bel -2
f93'-UTR, miR-181b 7K V-3 & a] F&AK Bel-2 8 117K
S, DT HE 358 0040 A 79 AS49 4RI T, AT
WL PUE 25 EGFR-TKI W] I F EGFR %878 NSCLC
(AT HIE Iy B & R A i 25, Wang 25 BIF ST
BRI, IXFARAFPEMS 25 5% T 7 BB J& EGFR JER ) —
WRAEHN, miRNA W25 =, 725002 miR-214 7F
T AE s 2 it 24 40 i Bk HCC827/GR ik W] i |
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Jd. T7E HCC827/GR AUl fkH miR-214 (KB E
PTEN HJZ . % miR-214 J5 , PTEN Flp-AKT 3k
Fhimr, H HCC827/GR H#i kA% T X} 4 4B 85 Je i B
JE . DI, ) miR-214 BT T 530 % fit 8 40 it %o
EGFR-TKI fY3RASVEMZS . 1M Feng 25 B 9T & 31,
miRNA-200b A L3 5o 88 ) /5 FH T E2F3 34 i H 3%
I, AR 05 B i i s X6 22 VG A B R T 240 . X A
AR, L miRNA 7] AL T 25 i £ 24
1 245 , AL ELAAR AR e] o7 FH T I PR3 5 2 32F — 25 i i 5%
FEIE

AN BTN T2 )52 miRNA 512825 W
M . TPS3 JE— I PR i B PR 98 A8 7 it Hh
WL, B DNA 05 fiMs & G P i 2 1, i i AE
K G, 2 S Wy A2l DNA WHii1E & . Zhang
ST SE & B, miR-98 Hl miR-453 n] #1 ) /5 ] T
TP53 ) 3'-UTR 4kifi F ¥ TP53 )ik, #k—
YR, AR ] REM 27 miR-98 75 1Y TP53 i % ok
Mk A549 ZUMIAY2E K . Wang 250 & 30, 7EAR SN 25
YIRUREIR IS, miR-138 3k FE AT LI 5R AS49
AT R ) B . S BEH K S #£F2 I P1( Glu-
tathione S-Transferase P1,GSTP1 )2 N A Wik
B A A — AT B As ) 3
PR RS, R Z R ERY] GSTPL 5T 254
3, Zhang %)% 9, GSTP1 1E i G A549 4 ify rf
Fik LA, I miR-513a-3p MR A 9 CHEIG T
SEHE 52 GSTPI & miR-513a-3p A FH 19 #8431
miR-513a-3p &L FTRIG 1 il i S 2480 6T 861 ) e
BE AT T AN T B, AR T
GSTPI ,miR-513a-3p 1] D3GR XF i i g 1 ALy
HUENE . TE Galluzzi 2550 B8 98 1, miR-181a Fl1
miR-630 78 X A1 EUER (1Y) AS49 4 Jifd Hh 3¢ 3k 1 5
{1 miRNA M HIF4E F F3X B F miRNA J5, A
RESZ IR AS49 2 Jit o I 4601 F1 Sk 5 4 i % B miR -
181a FART LA % B W 4A A 5 09 20 B ZE T, {2 miR-
630 IR FEFIAR B, X PR AT /R miRNA 7608 1773%
PR s SRR 5 B B R R E . e Ah,
miR-630 FiHA AT LA DNA 45145 (095399 52 17, 3 1
H Go/G, WM BHARIE FHIDH] AS49 4HEAET. Jr
DL miR-181a X MFUEA 78 Jifi 5 £k 7 Hh (87 380 34 S A
FI, miR-630 WU A5 41 i/ FH . Bian 253 3 RT-
PCR U T 10 1] NSCLC FIXf BEZH 41 miR-451 (1)
Fik5, K miR451 7E NSCLC H ik /K F- 0 i 55
TIEH A2, miR451 1Y 3R 3K AT H0 ] 1t 98 248 it
AR A S AN T, M H AT AKT 15 5 18 2%
T A 2F 0T A S Y 40 B T, R W] miR451 7E

AS49 4 X IEA Y S R A 8 BV

WA BB 5E & 0 miRNA o oAt 24 4 it 24,
H—EER, N, Feng 253 & 3, miR-100 7E
Xof 42 PG Al FE T 25 1) NSCLC 20 i v 2235 W 2 W 11K
AR miR-100 A9 Rk A 5T 24 fii 98 20 A =8 3
Xof 22 PG b B SRR, 0 A SR 2 3 e 4 i 4
o e BE G,/ M 320 M AR R TSI .
Fr miR-100 B8 55 Plkl 551 ASMEPE miR-100
BORAE Y, B, miR-100 (49 9% 7T L o R
PlkI ()3 3% 35 DT fe 25T BN 96 % 22 74 4th 28 it
2, Zhu % WS R B, B miR-126 ik n] L)
FEFEAL AS49 21 i XF 22 Z bb 5L RN A BT e 1 ek
P, 1 H miR-126 A93R3K 5 NSCLC [T 2547 3¢

#£5 ITHEXH miRNA

L RER g ES] Ty A

miR-200be/429( %% 2 2T 25 )
miR-181b( WFEH2ETT 2 )
miR-214 (S AR 22y )
miR-200b( ¥ %% Z PYfbFEmT 2 )
miR-630( fEHEEHZETT 2 )

miR-126( AR Z 22 L 2 A
B m A AU )

miR-98( 412§ )
miR-138( #1125 )
miR-513a-3p( #12%)
miR-181a( 4425 )

miR451a( $12% )
miR-100( Z7Gh3E )

6.2 miRNA &M 3 A6 97 F 6945 A
LA R R, R miRNA [ T 5 i 10 4k y7
JISEARICHN , 3 550 G I7 I BURE A DG, Balea
SNBSS R, AE pS3 B AE IR AR H K-Ras FE P 58
AF R NSCLC H 4TI T 4Gy 57 2 i 5636 97 15
miR-34b 1o & ik 7] DL AN NSCLC 4 Jid 9 17 ¥ .
Chen %> 58 & B, S 07 B9 miR-101 AT DL P& i
ATM F1 DNA-PKC 7K, 3 hn H1299 \H1975 Fl1 A549
S0 A8 BT UM (HR R RE A H157 48 A 4 ik
SRR . DG A A58 AN B miR-101 X
NSCLC A HUTHERE . BB B4 08 T 5 9%
T TR 52 K S 1Y miR-7 AV 7R 40 5, Al & R
ZAE 5 EGFR 55160 A 56, AMNEME miR-7 i
FEIRTT LAREAR EGFR 1 Akt #9235, 37 101 59 o i
X Y B BRI AN P P kB
( NFkB1 ) B9 6 P 5 28 58 3 A0 Tt 522 A . Arora
SETURRSE K B, miR-O 1) i 2k wl LA ol it 98 40 i
H1299 Ht NFkB1 7KF-, i { ~ FE 5 20 B i 26 A7 40
BREAR , DT 3G T 0Ty SO AR T RE T TRIEE,
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let-7g WA FA LA VE T, Wang 2558 i BF 52 25 9 &
B, FEOT SUR A B, miR-126 . miR-let-7a . miR-
495 .miR451 1 miR-128b 45 7L ff miRNA ik B &
I, M miR-130a. miR-106b., miR-19b, miR-22 .
miR-15b, miR-17-5p F1 miR-21 %5t miRNA ik
R . miR-126 A4 33 3k o] LAFI il SK-MES-1 41l jg
(ARG AR A P B S T 0 A AR O T, R R
PI3K-Akt 38 .

7 miRNA EARED L ITERED

FATIFSE & B miRNA 283K 1 n] LAAE 4y Jili i 19
YRR BE IBRICH) o ler-7 A0 T Y (AR (1 [ P A7 25,
WAFFE T 24 A1 5 2 1 de /N X3 s ) e /) IX 3k
BT X L M, ler-7 4 R 238 0L T4k
RLAF A e N, e R 1) 1Y ) 2 P HMGA2 FT Ras )
TR TV I, ler-7 AT RE AT LAVE MK 23 AL b8 B
PRy ',

Hu 250 B0, T -1 a 390 A 96 760 /1 40 6 A
1) B E AT AR M B AR TY 5, 3% h miR-486 Al
miR-30d 9535 5 B E A= A7 I o) 1R 4 JE A o, Bl
Ja & BN TP miR-1 F1 miR499 AU 25t 5 fifi
SR AR e A G, B R,
AT B 22 miRNA 59 2635 10 8 & A A7 i
() B . L T HE A 5 HA — > miRNA %38 55 19 &
FHE. Gallardo 25 (1 BF 58 B/, 7 Bl Jig 4 41
miR-34a MR IR 5 & &2 Kk KUK A 5 ; B- A K 21
miR-34a XFIE 5 p53 He K 5 28 W] B 7776 (1) Jili 482 £
FHH =R KX

Edin 25 598 & I, let-7b F1 miR-126 (1% 32
TRAE it ER L 20 e A 25 P A A iR AE T, 1 LS
it £ B AR AE R I B ARG . Cui 25 THOBIFSE
B, miR-125b & T 0] LUIAVE R Jifi 968 A2 Wi bs i ) 2
Ah, B KT 0 TR 5 B AR BRI 6.
LA 00T 8 miR-125b fFE A2 NSCLC B &
BTG bR S . Jang 2 BHFSE T 7E NSCLC Hh
miR-708 335K, & B miR-708 Tt & 55 JE W A
Jiti B R FET RIS R Y . ) — 5T 45
H, miR429 .miR-200 5 fili 48 £ & Jo s A= A7 R B AR
A, T HL I3 miR-486-5p AY T ¥# 5 4 B 15 41
X, TEMRIE B b, miR-155 1Y Rk 5 B H 4
PR, R ERUE N E 2 —, A5
5, 764 W EL 25 5 B8 1 /0N 41 B Bl g 2B P, miR-
155 FiR7K -5 i FoA U 2 A G

8 & i&

miRNA 7RG iR 22 Ff A2 ) 2247 O R 3 i

I, R AR AR 12 B IR YT TS A
PRl miRNA ] DL Il Jed 28 Mo s o Ak 3 B, T
YR iR AT bR 4, 8 25 T 1057 25 W 1 24
AT 38 5055 Z FP L] . miRNA 1R Ry 3L K ik
BRI 43, X B 25 0 i & RS IR AL R ) 3R 7
PR RGN, AR AR Il IR T R B2 R R
FIVERT . ARSEEEXT miRNA #5314 7 A G 7 T B
W AFERIE I IR, de 24 23 (0T 22 %) i A 2 4R 4

(& % Wk ]

[1] Ambros V. MicroRNA pathways in flies and worms: Growth,
death, fat, stress, and timing [ J ]. Cell, 2003, 113( 6 ): 673-
676.

[2] Ortholan C, Puissegur MP, Tlie M, et al. MicroRNAs and lung
cancer: New oncogenes and tumor suppressors, new prognostic
factors and potential therapeutic targets [ J]. Curr Med Chem,
2009, 16( 9 ): 1047-1061.

[31] Yanaihara N, Caplen N, Bowman E, et al. Unique microRNA
molecular profiles in lung cancer diagnosis and prognosis [ J ].
Cancer Cell, 2006, 9(3): 189-198.

[4] BEREE, WHWE. RNA S0 SRRt (1] hHE
R AERITRYT IR, 2013, 200 1) 1-12.

[5] Carleton M, Cleary MA, Linsley PS. MicroRNAs and cell cycle
regulation [T] Cell Cycle, 2007, 6( 17 ): 2127-2132.

[6] Chivukula RR, Mendell JT. Circular reasoning: MicroRNAs and
cell-cycle control [ J ]. Trends Biochem Sci, 2008, 33( 10 ):
474-481.

[7] B8, TRKH. MicroRAN X fil 88 5 DI 9 o8 45 B I R 2 L
LT PEMREEYRAIF S, 2011, 18(2): 235-238.

[8] Liu L, Shao X, Gao W, et al. MicroRNA-133b inhibits the
growth of non-small-cell lung cancer by targeting the epidermal
growth factor receptor [ J]. FEBS J, 2012, 279( 20 ): 3800-
3812.

[9] Yamaguchi G, Takanashi M, Tanaka M, et al. Isolation of miR-
NA that target EGFR mRNA in human lung cancer[ J ]. Biochem
Biophys Res Commun, 2012, 420( 2 ): 411416.

[10 ] Sun Y, Bai Y, Zhang F, et al. miR-126 inhibits non-small cell
lung cancer cells proliferation by targeting EGFL7 [ J ]. Biochem
Biophys Res Commun, 2010, 391( 3 ): 1483-1489.

[11 ] Miko E, Margitai Z, Czimmerer Z, et al. miR-126 inhibits prolif-
eration of small cell lung cancer cells by targeting SLCTA5 [ ] 1.
FEBS Lett, 2011, 585(8 ): 1191-1196.

[ 12 ] Ohdaira H, Sekiguchi M, Miyata K, et al. MicroRNA-494 sup-
presses cell proliferation and induces senescence in A549 lung
cancer cells [ J ]. Cell Prolif, 2012, 45( 1 ): 32-38.

[13] Xiong S, Zheng Y, Jiang P, et al. MicroRNA-7 inhibits the growth
of human non-small cell lung cancer A549 cells through targeting
Bel2 [ J]. Int J Biol Sei, 2011, 7( 6 ): 805-814.

[ 14 ] Zhong M, Ma X, Sun C, et al. MicroRNAs reduce tumor growth
and contribute to enhance cytotoxicity induced by gefitinib in non-

small cell lung cancer [ J ]. Chem Biol Interact, 2010, 184(3) :



+ 504 -

r [ R A AT 27,2013 A2 8 H L2004 )

431-438.

[15] Liu ZL, Wang H, Liu J, et al. MicroRNA-21 ( miR-21 ) expres-
sion promotes growth, metastasis, and chemo- or radioresistance in
non-small cell lung cancer cells by targeting PTEN [ J ]. Mol Cell
Biochem, 2013, 372( 1/2 ): 3545.

[ 16 ] Liu XH, Lu KH, Wang KM, et al. MicroRNA-196a promotes non-
small cell lung cancer cell proliferation and invasion through targe-
ting HOXAS [ J]. BMC Cancer, 2012, 12( 1 ): 348.

[ 17 ] Takamizawa J, Konishi H, Yanagisawa K, et al. Reduced expres-
sion of the let-7 microRNAs in human lung cancers in association
with shortened postoperative survival [ J ]. Cancer Res, 2004, 64
(11): 3753-3756.

[ 18 ] Johnson CD, Esquela-Kerscher A, Stefani G, et al. The let-7 mi-
croRNA represses cell proliferation pathways in human cells [ J 1.
Cancer Res, 2007, 67( 16 ): 7713-7722.

[19] Wang R, Wang ZX, Yang JS, et al. MicroRNA451 functions as a
tumor suppressor in human non-small cell lung cancer by targeting
ras-related protein 14 ( RAB14 ) [ J ]. Oncogene, 2011, 30( 23 ):
2644-2658.

[20 ] Kang J, Lee SY, Lee SY, et al. MicroRNA-99b acts as a tumor
suppressor in non-small cell lung cancer by directly targeting fibro-
blast growth factor receptor 3[ J ]. Exp Ther Med, 2012, 3(1):
149-153.

[21 ] Feng S, Cong S, Zhang X, et al. MicroRNA-192 targeting retino-
blastoma 1 inhibits cell proliferation and induces cell apoptosis in
lung cancer cells [ J]. Nucleic Acids Res, 2011, 39( 15): 6669-
6678.

[ 22 ] Incoronato M, Garofalo M, Urso L, et al. miR-212 increases tumor
necrosis factor-related apoptosis-inducing ligand sensitivity in non-
small cell lung cancer by targeting the antiapoptotic protein PED
[J]. Cancer Res, 2010, 70( 9 ): 3638-3646.

[23]SunY, Fang R, Li C, et al. Hsa-mir-182 suppresses lung tumori-
genesis through down regulation of RGS17 expression in vitro [ J ].
Biochem Biophys Res Commun, 2010, 396( 2 ): 501-507.

[24 ] Wang G, Mao W, Zheng S, et al. Epidermal growth factor recep-
tor- regulated miR-125a-5p-a metastatic inhibitor of lung cancer
[ J]. FEBSJ, 2009, 276( 19 ): 5571-5578.

[ 25 ] Karanikolas BD, Figueiredo ML, Wu L. Comprehensive evaluation
of the role of EZH2 in the growth, invasion, and aggression of a
panel of prostate cancer cell lines [ J ]. Prostate, 2010, 70( 6 ):
675 -688.

[ 26 ] Zhang JG, Guo JF, Liu DL, et al. MicroRNA-101 exerts tumor-
suppressive functions in non-small cell lung cancer through directly
targeting enhancer of zeste homolog 2 [ J |. J Thorac Oncol, 2011,
6(4): 671-678.

[ 27 ] Volinia S, Calin GA, Liu CG, et al. A microRNA expression sig-
nature of human solid tumors defines cancer gene targets [ J ]. Proc
Natl Acad Sci U S A, 2006, 103( 7 ): 2257-2261.

[ 28 ] Lewis BP, Shih TH, Jones-Rhoades MW, et al. Prediction of mam-
malian microRNA targets [ J ]. Cell, 2003, 115(7 ): 787-798.

[29 ] Liu B, Wu X, Liu B, et al. MiR-26a enhances metastasis poten-
tial of lung cancer cells via AKT pathway by targeting PTEN [ J 1.
Biochim Biophys Acta, 2012,1822( 11 ): 1692-1704.

[ 30 ] Fang JH, Zhou HC, Zeng C, et al. MicroRNA-29b suppresses
tumor angiogenesis, invasion, and metastasis by regulating matrix
metalloproteinase 2 expression [ J ]. Hepatology, 2011, 54( 5 ):
1729-1740.

[ 31 ] Crawford M, Brawner E, Batte K, et al. MicroRNA-126 inhibits
invasion in non-small cell lung carcinoma cell lines [ J]. Biochem
Biophys Res Commun, 2008, 373( 4 ): 607-612.

[ 32 ] Roybal JD, Zang Y, Ahn YH, et al. miR-200 Inhibits lung adeno-
carcinoma cell invasion and metastasis by targeting Fltl/ VEGFR1
[ J]. Mol Cancer Res, 2011, 9( 1 ): 25-35.

[33 ] Xie Y, Todd NW, Liu Z, et al. Altered miRNA expression in spu-
tum for diagnosis of non-small cell lung cancer [ J ]. Lung Cancer,
2010, 67(2): 170-176.

[34] Yu L, Todd NW, Xing L, et al. Early detection of lung adenocar-
cinoma in sputum by a panel of microRNA markers [ J ]. Int J
Cancer, 2010, 127( 12 ). 2870 -2878.

[ 35 ] Xing L, Todd NW, Yu L, et al. Early detection of squamous cell
lung cancer in sputum by a panel of microRNA markers [ J ]. Mod
Pathol, 2010, 23( 8 ): 1157-1164.

[36 ] Chen X, Ba Y, Ma L, et al. Characterization of microRNAs in ser-
um: A novel class of biomarkers for diagnosis of cancer and other
diseases [ J ]. Cell Res, 2008, 18( 10 ): 997-1006.

[ 37 ] Mitchell PS, Parkin RK, Kroh EM, et al. Circulating microRNAs
as stable blood-based markers for cancer detection [ J ]. Proc Natl
Acad Sci U S A, 2008, 105( 30 ): 10513-10518.

[ 38 ] Cui EH, Li HJ, Hua F,et al. Serum microRNA 125b as a diagnos-
tic or prognostic biomarker for advanced NSCLC patients receiving
cisplatin-based chemotherapy [ J ]. Acta Pharmacol Sin, 2013, 34
(2):309-313.

[ 39 ] Rabinowits G, Gercel-Taylor C, Day JM, et al. Exosomal microR-
NA: A diagnostic marker for lung cancer[ J ]. Clin Lung Cancer,
2009, 10( 1 ): 42-46.

[40 ] Gao W, Lu X, Liu L, et al. MiRNA-21: A biomarker predictive
for platinum-based adjuvant chemotherapy response in patients with
non-small cell lung cancer[ J ]. Cancer Biol Ther, 2012, 13( 5 ):
330-340.

[ 41 ] Ranade AR, Cherba D, Sridhar S, et al. MicroRNA 92a-2* : A
biomarker predictive for chemoresistance and prognostic for survival
in patients with small cell lung cancer[ J ]. J Thorac Oncol, 2010,
5(8): 1273-1278.

(42 ] BedB. A 22 PO AR s 25 AL A9 AT [0 ). AP Il iR 2k
WIiRYT 4R, 2012, 1905 ): 467471,

[43 ] Zhu W, Xu H, Zhu D, et al. miR-200bc/429 cluster modulates
multidrug resistance of human cancer cell lines by targeting Bel-2
and XIAP [ ] ]. Cancer Chemother Pharmacol, 2012, 69( 3 ):
723-731.

[ 44 ] Zhu W, Shan X, Wang T, et al. miR-181b modulates multidrug
resistance by targeting Bel-2 in human cancer cell lines [ J ]. Int J
Cancer, 2010, 127( 11 ): 2520-2529.

[ 45 ] Wang YS, Wang YH, Xia HP, et al. MicroRNA-214 regulates the
acquired resistance to gefitinib via the PTEN/AKT pathway in
EGFR-mutant cell lines [ J ]. Asian Pac J Cancer Prev, 2012, 13
(1): 2552-2560.



FHERE, ZE. MicroRNA : —Fg B A4 Biliea 12 W  F000 FIE Y7 B9 A= ks i . 505 -

[ 46 | Feng B, Wang R, Song HZ, et al. MicroRNA-200b reverses che-
moresistance of docetaxel-resistant human lung adenocarcinoma
cells by targeting E2F3 [ J ]. Cancer, 2012, 118( 13 ): 3365-
3376.

[ 47 ] Zhang S, Zhang C, 1i Y, et al. MiR-98 regulates cisplatin-in-
duced A549 cell death by inhibiting TP53 pathway [ J ]. Biomed
Pharmacother, 2011, 65( 6 ): 436-442.

[ 48] Wang Q, Zhong M, Liu W, et al. Alterations of microRNAs in cis-
platin-resistant human non-small cell lung cancer cells ( A549/
DDP ) J]. Exp Lung Res, 2011, 37( 7 ): 427-434.

[49 ] Zhang X, Zhu J, Xing R, et al. miR-513a-3p sensitizes human
lung adenocarcinoma cells to chemotherapy by targeting GSTP1
[ J]. Lung Cancer, 2012,77( 3 ): 488-494.

[ 50 | Galluzzi L, Morselli E, Vitale I, et al. miR-181a and miR-630
regulate cisplatin-induced cancer cell death[ J ]. Cancer Res,
2010, 70( 5 ): 1793-1803.

[ 51 ] Bian HB, Pan X, Yang JS, et al. Upregulation of microRNA-451
increases cisplatin sensitivity of non-small cell lung cancer cell line
(A549 ) [ J ]. J Exp Clin Cancer Res, 2011, 30: 20.

[ 52 ] Feng B, Wang R, Chen LB. MiR-100 resensitizes docetaxel-resist-
ant human lung adenocarcinoma cells ( SPC-Al ) to docetaxel by
targeting Plk1 [ J ]. Cancer Lett, 2012, 317( 2 ): 184-191.

[53]Zhu X, Li H, Long L, et al. miR-126 enhances the sensitivity of
non-small cell lung cancer cells to anticancer agents by targeting
vascular endothelial growth factor A [ J ]. Acta Biochim Biophys
Sin ( Shanghai ), 2012, 44( 6 ): 519-526.

[ 54 ] Balga-Silva J, Sousa Neves S, Gongalves AC, et al. Effect of miR-
34b overexpression on the radiosensitivity of non-small cell lung
cancer cell lines [ ] ]. Anticancer Res, 2012, 32( 5 ): 1603-
1609.

[ 55 ] Chen S, Wang H, Ng WL, et al. Radiosensitizing effects of ectop-
ic miR-101 on non-small-cell lung cancer cells depend on the en-
dogenous miR-101 level [ J ]. Int J Radiat Oncol Biol Phys, 2011,
81(5): 1524-1529.

[56 ] BREBE, IR I R B, 46 OO | X 2R A 5 70 Xk Ml i
Hif miR-7 R IK WL T ). BT BE R R 2 24, 2010, 30

(80):1810-1816.

[ 57 ] Arora H, Qureshi R, Jin S, et al. miR-9 and let-7g enhance the
sensitivity to ionizing radiation by suppression of NFkB1 [ J . Exp
Mol Med, 2011, 43(5): 298-304.

[58] Wang XC, Du LQ, Tian LL, et al. Expression and function of
miRNA in postoperative radiotherapy sensitive and resistant patients
of non-small cell lung cancer [ J 1. Lung Cancer, 2011, 72(1):
92-99.

[59 ] Calin GA, Sevignani C, Dumitru CD, et al. Human microRNA
genes are frequently located at fragile sites and genomic regions in-
volved in cancers [ J ]. Proc Natl Acad Sci U S A, 2004, 101
(9): 2999-3004.

[ 60 ] Shell S, Park SM, Radjabi AR, et al. Let-7 expression defines two
differentiation stages of cancer [ J ]. Proc Natl Acad Sci U S A,
2007, 104( 27 ): 11400-11405.

[ 61 ] Hu Z, Chen X, Zhao Y, et al. Serum microRNA signatures identi-
fied in a genome-wide serum microRNA expression profiling predict
survival of non-small-cell lung cancer [ J ]. J Clin Oncol, 2010,
28(10): 1721-1726.

[ 62 ] Gallardo E, Navarro A, Vinolas N, et al. miR-34a as a prognostic
marker of relapse in surgically resected non-small-cell lung cancer
[ J]. Carcinogenesis, 2009, 30( 11 ): 1903-1909.

[ 63 ] Jusufovi¢ E, Rijavec M, Korosec P, et al. let-7b and miR-126 are
down-regulated in tumor tissue and correlate with microvessel den-
sity and survival outcomes in non-small-cell Lung Cancer [ J ].
PLoS One, 2012, 7( 9 ): e45577.

[ 64 ] Jang JS, Jeon HS, Sun Z, et al. Increased miR-708 expression in
NSCLC and its association with poor survival in lung adenocarcino-
ma from never smokers [ J ]. Clin Cancer Res, 2012,18( 13 ):
3658-3667.

[ 65 ] Donnem T, Eklo K, Berg T, et al. Prognostic impact of MiR-155
in non-small cell lung cancer evaluated by in situ hybridization

[ J]. J Transl Med, 2011, 9: 6.

[ KfEE] 2013-01 -12
[AXHE] HHA

[fEEHEH# ] 2013 -05-25

0 D

ZR I X 18 3T SE 0 B W iR B9 B 3K

0

F LN E S

AR R B2 R TR 1988 ARAAR UK S 56 B9 8 A% 1) )N TLAE 948 1998 AR A A prad B 2 S 36 3l 49 A8 PRS2 ) ), A< 4]
XFE SO A K SEE S WIAAIA  ZORIE R LR 300 1) Rl 2R I ZR O BR U044 B 5 ( 2 )18t 75 St HOoR I (3 ) BUEY)
KR IPRDE 5 4 )P AR R (5 )BTt S L G AR IETT S5 5 ( 6 IR IR PR AN SE B0 PREE 5( 7 ) f HEAR B 5 ( 8 )X 3 4y 5 4 g 4k

AR,

B SEB Bh ) 3 R P — N G 5 — O I s = TR RE R JEUAC SPF )G 102k JE T (AL AR B LR S ).
A TR BT FE A SV 18 SCRF BT S 38 UM H — 2% LA L 9S50 3

(ATl 4 )



