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B AN

AEEZE G AKX dAaikEZE X
microRNAsHITF iR

Ll FRHE N FHFE TR IWE LERE BFL

[#ZE] E=55HM M/IRNA (microRNAs, miRNAs ) S 557 g & 4 Z R Z A 72, anauiam >
ZUBAGE AR TS MR RS . AN I miRNAS BRI ELA S AR R A% AR R 41
it it 958 240 PR L9981 FINLO98O I miRNAZR A 1Y, M Hh i HH 5 AN M il 55 B AH DG U miRNAs . F53% UAEL998 1A
NL9980AHN, Fli4f BRNAMF TCY3FRiL, KibRiCRNAYEMIRNAS H LA 12258 S0 o il BAm g4 ar, kil %
K224 5 Y miRNAs . i FiReal-time PCRYGIENS F 45258, FFN A YME 25 BN SEL N . 45 R FERFSE RS
AR TS LO98 1 FINLOOSOAH At Ak A v 1) 221~ 5 B i 22 5 1 miRNAs, 5NL9980AHLY, FEL9981H 144134
miRNAs# A i, 97 A T, Realtime PCRYGIEMIR-125a-3p LA L H (1) 3 K- 500 1 4 i s —3, JmiH:
FEIEDR 0] e oM B BRI T2, 8538 TRRETS 215 KA i 55 A AR DG AU miRNA R A1

[ k%81 ] Mg MR, #8%; fhRNA
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[ Abstract ] Background and objective MicroRNAs (miRNAs) regulate a wide range of cancer-associated pro-
cesses, including cell division, proliferation, cell cycle, apoptosis, angiogenesis, invasion, and metastasis. A microarray was per-
formed to analyze metastasis-related miRNAs with different metastastic potentials and to further elucidate their mechanism in
the large-cell lung cancer cell lines. Methods 19981 and NL9980 cells were harvested, and total RNA was extracted for CY3.
RNA hybridization was then performed on the chip with marked miRNAs. MiRNAs with significantly different expression
were selected through statistical analysis. A real-time polymerase chain reaction (PCR) was employed to validate the results of
the microarray, and target genes were predicted using bioinformatics. Results Expressions of 22 miRNAs were significantly
different in the L9981/NL9980 cell lines. Compared with the NL9980, 13 miRNAs were upregulated in the L9981 cell lines,
whereas 9 miRNAs were downregulated. The result of miR-125a-3p expression based on real-time PCR was consistent with
the microarray. Insulin-like growth factor 2 might be a target gene of miR-125a-3p. Conclusion The metastatic miRNA profile
in large-cell lung cancer was successfully screened out.
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i 987 2 42 TR R AR LA B e VR AR, 2905
AT BRI 25% , HL R A IR il R YER B
N, ZHEEMRSHC 24 RilRE A A,
TE R 58 A VIR 22 e A7t BUes 00 52 R A% . /N
fafilidE ( non-small cell lung cancer, NSCLC ) G455 . IR
L ORANMIE, 205 I B R AT 80%-85% . NI, BIFSE
RNt e e R ML A 2> ThR s, X FNSCLCH2
W e AR T AT B B S

i /PRNA ( microRNAs, miRNAs ) %#%'éjliéﬁﬁ%%%ﬁ
/PRNA, KJEZH21 nt-23 nt, Jfid 5 HARmRNAs B AN
X BUmRNAs R 7 550 ) 8% 57 I 3 8 - i R T R
AR, AP T REAEAE A AR I 2 2
AR miRNAs %%, [iimiRNAsF 25 SEMTE R | i I
BHERG . MR RS O FOULIE AL I T S5 A 2 D) (R K
Fo B, 385 miRNAG F i AN [R) 5% 7% 7 e\ K4t i
i AR S S M e miRNAsfY 22 57 360k, A B Fif—
AWFFEmiRNAsENSCLCIR &S FR i) 70 F-HILH , Sk BELIBT
NSCLCHZZEH % 1551 1H AL NSCLC IR 7256 74 K Y
SR LT R AR

1 HRSTE

L1 SRR R R A A i 40 AR LO9S 1 IR EL 75
NI R 240 98 2 ML AR 'L 99802 Jil i A2 2043 A A R 4 i
it s 240 i 3R W C QH-980 1B 32 4 fid v 43 29 8 7 A ke 11
EATEAMEE 5 AR T 49
SEREET (R T IR T T, R T B s B A
TR R S SR e ) o A 10%/ N A I (FBS,
GIBCO ) [JRPMI1640 ( Invitrogen, Carlsbad, CA) , & T
37°C. 5%CO, A 1 5%

1.2 F2A5 MiRNA Complete Labeling and Hyb Kit ,
Gene Expression Wash Buffer KitflHuman miRNA microarray
4 E Agilenté}ﬁj , mirVana RNA Isolation Kitll4 [f Ambion/\
], RNase-Free DNase Set(50)I4 H Qiagen/A ], % 55 i
M-MLYV Reverse Transcriptase}ﬂ"zj B Promega/z}ﬁj , RNAJ&H)
HFFI0E B TakaraZN 5], 28 )GE HPCRIRF|SYBR°RPremix Ex
Taq™ I [ Takara/\ )

1.3 miRNAE: H F6IL998 1 FINLI9SO miRNAFE IA T

1.3.1 S RNASZEC 2120 Ak T X A A i 20
MY, $#mirVana RNA Isolation Kitiii BH FHEHEU M RNA, FFH
LM OCEETT X S RNAGEA T A S 5E , 1% BEIR
LUK S g e

1.3.2 N 4%38 FAgilent’s miRNA Complete Labeling and
Hyb Kiti#ff TRNAZAS FIPESL . i Rnase-free /]ORF RNAFE i
MiBE 250 ng/uL. M2 uLAE A AN L BERR AL IR A SRR
F4uL, RAJFETI7 CERmET, MRIE30 min, fERE
FES TR N2.8 uL 100%DMSO,  # F100 °C4x & 15 H ik
S min-10 min, S W45 O SR GEEE A VKoK YA
WO OSAR AW 4.S uLIMAFE A IR ST, R e, #
T16 °Cili B2 ho AAFHEFEML B T Wi {0h e 2T
# M BT R S E A AR 18 uL nuclease-free /K 7,
FEAE N A4.S uLTC il 47 10X GE Blocking Agent, Jill A22.5
uLAJ2xHi-RPM Hybridization Buffer, %], & F100°C4:
JEH IS min, FOVEERE, 0K R 2 UOK R
HIS min, BF53E 0 55 FICE 7EAgilent SureHyb chamber
JEHE b K245 w2 w5 A b, B SRR T T
e A, #H%<SureHyb chamber, Jf475 . SEh 44 4
f)SureHyb chamberfii B i3S9 0] LAH A2 )1, #Sure-
Hyb chamberil B7EZ45CH |, 55°C. 20 rpmf—f{j‘éZO h,
1.3.3 A PEYe M 232 Hh I Hybridization chamber as-
sembly, /NOECFS /35, (O RHEE E, 32 AGene
Expression Wash Buffer 1R, BUR A, R0 e
slide-staining dish 2[1slide rack P, JT IS4 F1d s, Wik
PiPES ming BCEHCA T A B slide rack, WK AU 20 23
TR G BAA A slide-staining dish 35, FFJi7 #1450
Fees, P FES min, JRE37 °C, HUHislide rack, WE/K
YR 5 F TG G R4
L34 Bl S R R ] Agilent 3 Fi {CHEA T 344
B ts R flcTEslide holdertr, SRFTIFAT , AL T
EE
1.3.5 FfEAb¥E SR FiFeature ExtractioniF 47 A FR 0 #r . 25
SERLR R BEARIfE . PAfA A . Fold Change>1.5, flags/N 4>
NARJFER . Regulation=up>fy [-J&, Regulation=down}j T~
Wo W H . Log,Ratio>1mf<-1, flags/A MARJKRERA .
1.4 Real-time PCRE{FmiR-125a-3p7EL9981FINL9980
Hr g AR F 3k L99SIRINLY9S0 4N fid il RNA$2 H [l
1.3.1, =M Promega /s 7 s UL FHHLL pg BNRNAN
*ﬁ*ﬁﬂﬁ?miR—lZSa—:}p mRNA W # 5% . RT-PCR5| ¥ .
miR-125a-3p: GTCGTATCCAGTGCAGGGTCCGAGG-
TATTCGCACTGGATACGACGGCTC, U6: GTCGTATC-
CAGTGCAGGGTCCGAGGTATTCGCACTGGATACGA-
CAAAATATGGAAC, DIcDNAJ#itR, Z:R8Takara/ ]
fY)SYBR®Premix Ex Taq' it #] 45 #FfTReal-time PCR, %>
FEAR3INE S, Real-time PCRY|[HJFAHI U . miR-125a-
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3p forward primer;: GGCTACAGGTGAGGTTCTTG, U6
forward primer;: TGCGGGTGCTCGCITCGGCAGC , com-
mon reverse primer;: CAGTGCAGGGTCCGAGGT, FAA S
. 95°C, 10s, 1MEFR; 95°C, Ss, 60°C, 34s, 40
MG

1.5 FOUEELAFRE0 N FH ELHK ) _E miRINAs #E R R0 2
( TargetScan, PicTar, miRanda ) 7EZR IR 45 ol ., Uil 22 5%
FeIEmiRNAs LI, A FF T 21 (%) 3 A Sy 38
.

1.6 it #hb P R HISPSS 13. 08k A T 5e it oM . 5¢
s Mean=SDERIR, St ik Atk i, P<0.05K
AG RS,

2.1 ZH S RNAM & i A SE R A N E41 53 6
FE T S RNAGE RV B R 17408, 45 R, L9981
FINL9980 ERNAD, 40/ Do [HITEL9-2.12 [H] (K1) .
1% AR HBE RS UK 25 SR i, 288, 18SHISS =45k H4i
Wi, SeHE, 28SFII8SARAT L L2 h2:1 (K1) , %
BRI B RNATCRfF . TCER TS5 5.

2.2 L9981HINLI9ISOA il #f H 25 5 3R 35 Y miRNAs 519981

FINLO9BOAH 43 71| 4 T miRNAGS Al , St Fr A4 58 45 R
B P an 2 s o 0 45 SR e B Ak B g A A
B, SR NRIR, TEEA SRS R R8T e R 4t it e
L9981 HINLOOSOAN itk H , ILiii k2224 K3k K F HAY
i 2% S A9 miRNAs,  5NL99SOAN AR ., 7EL9981H 47
13 miRNAsEEKE FIE (F£2) , 91 miRNAsE ik
AT (R3) .

2.3 miR-125a-3pfEL9981/NL998OiliJ& 4 il 22 1 (14 #H % 32
KK FA1)% HIReal-time PCRJ7 a6 T miR-125a-3p7E
L9981 HINLIOSOAH itk H () ik 7K. SLIRZE R IR,
miR-125a-3p7E = % B8 Al A 20 A 20 L bR L9981+ ) 3¢
TRIKAE I AT T E AR A% A R 24t B 20 B AR NIL9 980 H
HIZ2 57K (0.476£0.053 vs 1.000£0.096, P=0.004 ) , iR
miR-125a-3p A] GEHA I I 56 72 1]

2.4 miR-125a-3pfl L ¥ L FRATTFH3Fh s FH I AE 015
B 278K TargetScan | PicTarflmiRandafijill T miR-125a-3p
MRBIEDE , RIS RAEAE K H 72 (insulin-like growth
factors 2, IGF2 ) TE3FMERA R #FREGSHL AU 2], 1fif H.miR-
125a-3p7EIGF21# 3’ dE 4% [X. ( 3’untranslated regions, 3’
UTRs ) XA2PE5E 0 (K13) , RIKIGE2A] §E ymiR-
125a-3p I IE A

%= 1 MIRNAEEHR LR 1 L998T1FHINLI980ZRNAAID,, /D, B 7E1.9-2.1Z 18

260" 280

Tab 1 Information of miRNA samples: L9981 and NL9980 total RNA D

260

/D, values were between 1.9-2.1

280

Cell lines Volume (uL) Concentration (pg/ulL) Total (ug) Aol Aso 285/18S
NL9980 50 0.626 31.3 2.08 1.6
NL9980 50 0.442 221 2.02 1.6
NL9980 50 0.661 33.0 2.08 1.6
L9981 50 0.523 26.2 2.08 1.6
L9981 50 0.582 29.1 2.08 17
L9981 50 0.519 26.0 2.08 1.8
L9981 NL9980
28S
18S

55

1 1%IERAEHE AR FR K 45 B © L9981FINL99804A Al Z RNAKT28S. 18SFA5S
ZEHEM. TE,

Fig 1 Electrophoresis of total RNA samples: L9981 and NL9980 total RNA,
28S, 18S and 5S three bands are clear and complete.
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Sample 1

Sample 2

Sample 3

NL9980 L9981
Bl 2 SR #EZAME : EmiRNAT R E#{TL9981/NL9980 RNAKIZ#: 3T,
HAES3IX.

Fig 2 Microarray scanning images of hybridization: RNAs of L9981/NL9980
cell lines were hybridized on microarray, each sample repeated three times.

Binding sites

3 MiR-125a-3p#IGF2#93" UTRRBAFWNEELS | — ML TFIGF2/93
UTRAYEE3,689 I E-53,691 1 E, S—MMIFIGF2893" UTRAIEE3,718
NE-5E3, 7240 £,

Fig 3 Binding sites of miR-125a-3p in the 3° UTR of IGF2: there are two
binding sites in the 3" UTR of IGF2 (one is at position of 3,689-3,691,
another is at position of 3,718-3,724). IGF2: insulin-like growth factors 2;
UTR: untranslated regions.

MiRNAsJe— KL g i I /NRNAs, 1 EER 221
nt-23 nt, EAIRER HSHLIENmRNASI3 UTRE &, 1E5%
SRR EPEEEMRL . KL 509 AmiRNAsKE
RS T Y AN PELX, e AT REE 1 . SR S
TE g % 10 K T A P R AR AON ™ . MIRNAsZ: 5 3837 i
RAERZA AR, I n o 258 . A0
WLOWT . METER. AN, BOREZ MR miR-
NAsTE AR R 22 R

W5 & B, miR-200cHImiR-200bAEE i FEHE E-£r 4
AR SRTE & ( zinc-finger E-box binding homeobox, ZEB )

1F12 | P E-cadherin &k LT ] b R -[0] i 4% 4k (epi-

g1

< 2 5NL99804 AL, #EL99814HAIHE 13 S miRNAsFE L LI
Tab 2 There are 13 miRNAs up regulated in L9981 cell lines

MiRNA Fold (L9981/NL9980)
hsa-let-7e 2.254
hsa-miR-222 1.996
hsa-miR-130b 1.833
hsa-miR-487a 1.656
hsa-miR-222 1.599
hsa-miR-299-5p 1.555
hsa-miR-381 1.548
hsa-miR-598 1.547
hsa-miR-221 1.536
hsa-miR-380 1.533
hsa-miR-18b 1.526
hsa-miR-18a 1.511
hsa-miR-17 1.501

%< 3 5NL99804HAE AL, L9981 FHI M miRNASKILZTH
Tab 3 There are 9 miRNAs down regulated in L9981 cell lines

MiRNA Fold(L9981/NL9980)
hsa-miR-125a-3p 0.622
hsa-miR-126 0.627
hsa-miR-1202 0.629
hsa-miR-133a 0.633
hsa-miR-663 0.644
hsa-miR-183 0.652
hsa-miR-151-5p 0.654
hsa-miR-874 0.657
hsa-miR-31 0.658

thelial-mesenchymal transition, EMT ) , A&, ZEB1
FZEB2L RE L1 1) 15 miR-200 5 J6 it i3 3y 1 AU E-box Y
Z-boxZ5 A miR-2005 A 4% %1 I, #EmiR-200
FKIGEMZEBL/ZEB2Z [A) R IE J 1 87 S A5t 15 R R DR
EMTAIA] - |- 7 5% 4k ( mesenchymal-epithelial transition,
MET ) Z[HA-FA " MiRNATE iR Hh -t B 2 (o198
FLR /e L A /E . MiR-10b, miR-21, miR-373
miR-378 FlmiR-17-92 /¢ FLARIE Fh REAS L U R i it
M4 LEmiRNAsREE I ] IR 44 7% , miR-335 . miR-20671
let-7 5 W A8 7 FLRR R a2 4 R e A VR U R
SR, HE T R A JCmiRNASIU RS 40 £2 , it
FEAHEmiRNAs A TE L K miRNATE ilifis 5% 5% H (19 3 L
Tl AT A
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MiRNAE F 4 AR 2 5 38 1 P/ BT miRNAs A 15 1Y
J7 o L99STHINLO9SOH i J J&] 15 48 245 I K 44 i it
Jee AL R WCQH-9801 B Z At ifd Hh 43 s At R i B AN
) (=2 22 HE ) Ao LE W)~ R M T A i es Al L bk, L
AR AL 15 S IR AN Rk, B = B AT e
T WFFENSCLCH A A emiRNAs, - F {1 I miRNAGS F-
PR T L9981 5NL9980H 24 K 1A i miRNAs,,

FATAEL998 1 HINLO98O A ffd ik H Iy 2 i i 5] 22
MRBAKEHA 22 7 miRNAs, 5 NL9980 it tH
., 7EL9981H174 13 miRNAsFE kK Fif, A9 miR-
NAsFEIEKFE T, H A miR-125a-3p7ENLI9SOH (1 £ ik
JEL99811W 1.665 . FRAI N FReal-time PCRJy LA T
miR-125a-3p7EL998 1 FHINLIOSOLH i ity 22 ik /K-, 46
g e S SRR SN TR e Y S
HEPES

MiR-125a/&—FmiRNA, 7Ehttp://microrna.sanger.
ac.ukBHE E T B AT T miR-125af F Al A . has-miR-
125a-3p#lhas-miR-125a-5p., LA W57 & B miR-125a-
3pfENSCLCH A NI, FF HRB A F 5 vl 9
NSCLCHIE A EEF1Z 58, $E7"miR-125a-3pfENSCLC
Y BAT R IR A R . X S RATT BT SSE
EAVIG B A, FRATHY SE S5 R IA PR miR-126 1
miR-1837E = 4 %5 N 2 s 2 PO bR L9981 IR ik
IMimiR-22 1 FImiR-2227F 15 % F% A\ il K 240 Hi g 241 i AR L9981
ik,

EAMFE P LB, RN R miR- 12635 T
Pa, T R miR- 12614 3 15 BRGS0 i 1 A5 N B 40 i A K
[A-FA (vascular endothelial growth factor A, VEGF-A) , 7E
A N FIMASE - R miR- 126 f6 % 410 i il 98 40 B e 1 8 . #
Wi miR-126 7] fE i i2f VEGF-ATE ifi i v ke 400 1] e 184 5 1y
VEFH . TENBREANIE 22 HmiR- 1263 3K 7 S 8UE B 3L R
[ Crk 8 [ 23R 7K REAR, DA 4100 1) i s 200 P B
TR RSP FAMFE P E R, miR-183f K A
KV it 20 B RS TS RE SR DG, T VIL2 %5 i 25 [ Bzrin
JEmiR- 183048 5 o 4578 miR-183 7] BEH 1 Ezrindth ] i s
ML RS TR RE . i miR-221F1miR-2227F {2 78 PENSCLC
TR 240 B b i 2R 7KK B R 8 TR 22 M B E 1 i
FUFANML ., MiR-221HImiR-222 LA Jigg 411 ] [ 7 PTENFI
TIMP3 A5, 75 MR R SE K A G S IR ( TNF-
related apoptosis-inducing ligand, TRAIL ) itHi, i1t
T AKT @ A4 ) 85 U AR UE 40 i R . IeAh, R SE A
META] 3 b P45 c-Junf% 5 PR ¥ 0 miR-22 1 FImiR-222 14

B /R miR-221 FimiR-222 7] BE HA {2 HER 56 7 11
TEAL

MiRNAsif 11 5 B T mRNAs[# 3" UTR X AR Ha i 5L B
ANECXT JEIZE A, BT s T B mRNAs, WA TTT I8 2§ 5%
JE I PERT . B miRNAsVE APLE], 7720
miRNAsFIF LR Y AH BEAEH . B & Emt st v &
B, miRNASFIEEIRE A VR FHEA AUEE, AT Dhd a3
SR, TargetScan, PicTarfImiRandafe H fif & 3 Fii
miRNASHIEE R ) A 0055 B3 R A T I 3R 1
TN T miR-125a-3p LA . & BRIGF2AEIX 3 R4 Hh
BTN E], T HIGF293 UTRIX A M miR-125a-3p
GEANIA . IIGF2445 1] fiE JEmiR-125a-3p A S EL A

IGE2 F 115 Qe iRk i 4 i ™, IGF2 HA Z Rl
AE, S SUNRMIE AR . FEMyoDFE RIS S0
LA A L R IIGE2 26 6 K B, YA R is S 5L
IGF2E G, FRMRAGARRAGEE R IE NG, W H &5k
AR RRAED, $R/RIGF2AE4NM b . B85 L K IR %
B RIS A EEAE . IGR2ERE LiFie
AEAS T 2 R ERK L/ 2 (B RR AL fEHEWilms g 1) 2 25
TEMLAE A B 7 T, IGF2RENS 7E 4 e s F IR VEGF K
FkPY ) BURIGF2REMS AL BRI & A LI B I 45
Mo 1EBIEETIIE T R, IGF2ILIN 7 B 5 ik 1 45 54
Morpile TEERMEMS. IR AL, IGF2
FIRRENS I N FLI R A A AT MDY . AT LIGE27E 2 Fh
Jibed e R A EE R

AHE5E N FHmiRNAG Fr BOR TR BE 1A [ 1 R
A BT A R miRNAsf) 22 7 3Rk 1, kM2 225
FIAMImiRNAs, 7F (= 7R T Be A 2 I it 4 e 22
F 134 F IO FIE [ miRNAs, H A miR-125a-3pfi 3
KRR S P R IGF2 R] g J&miR-12S5a-3p 1§
N FEARMFE R SR [, FRATE X miRNATE i 7% 55 b
HIVE R T HLRIEA IR AESE . 48 7R miRNATE 5 fifi
P R WML B 6t I SR s 7 2 W Fnya T S AL
B

2 % X M
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