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[ Abstract ] Background and objective Cisplatin is the first-line drug for the chemotherapy of non-small cell lung
cancer (NSCLC), but the acquired chemoresistance restricted the effect of its treatment. The aim of this study is to validate the
miRNAs related to the Cisplatin resistance in lung cancer and elucidate the molecular mechanisms. Methods We performed
miRNA microarray and RT-PCR to obtain the aberrant differential expressed miRNAs between A549 and its paired Cisplatin-
resistant cell line A549/DDP cells, and then we investigated the biological functions of miR-192, which is the aberrant differen-
tial expressed miRNA. After transfection of the miR-192 into AS49 cells, we measured the half inhibition concentration (ICy),
cell apoptosis of the trasfectant cells, and then we used biological softwares and dual-luciferase report assay to explore the target
gene of the miR-192, which was further validated by RT-PCR and Western blot. Result MiR-192 was highly over-expressed in
AS49/DDP cells,, whose quantity was 37.59+0.35 fold higher than that in A549 cells. Overexpression of miR-192 in A549 cells
significantly conferred resistance to Cisplatin and inhibited apoptosis. By contrast, down-expression of miR-192 in AS49/DDP
cells remarkably restrained the Cisplatin resistance and induced apoptosis. MiR-192 binded to Bim 3~UTR and negatively
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regulated Bim expression at the post-transcriptional level in lung adenocarcinoma cells. Conclusion Our data suggested that

miR-192 induced Cisplatin-resistance and inhibited cell apoptosis in lung cancer via negative targeting Bim expression.
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FAE AL 3-UTRIX, S0 HIRER R FL, M

SRR AR R . 350 A3k TR A AT R B

FE PR IE UE S miRNA ] DR $42 9 Jk DR sl 3 41 5 I8 14 1)
A, TEMEAMERIZET . S, R, RIE. TG EER
RIEHEEENIEN . 124, A ZmiRNATE i 4 H s
Ty 245 1 o i e A FE LA F-HILHIAT AN TS 48
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1.1 MkE A BRI AS49 I AS49/ DD PAN Lk H A 5L 55
AR WA 4ERLIAKIA [ SigmaZt F 5 Cell counting
kit-8 ( CCK-8) W H DOjinDO/z_\\ﬁJ ; miRNeasy mini-Kit
I H Qiagen”s F] 3 MiR-192 mimicHlmiR-192 inhibitorll [
GenePharma/A F) ; Lipofectamine® 2000 Transfection Reagent
I A Life Technologies//_\\ﬁ] ; Hoechst33342F1P1Iy H BD2Y
F]'; FITC/Annexin VI TR &0 AIBD A F] 5 XL5¢
6 R MR 5 3 R 2 AR pMIR- GLO M K W 15 4 A
A G H Promega’Zy /5 JBuRE /N R 65 A2 1R fAc ik

& EAxygen; TaKaRa MutanBEST Kit, @z%ljﬁéﬂﬂﬂﬂ
(E. coliDHS5a Competent Cells ) , PRl YIEE ( Sacl .
Xbal) , M-MLVI¥iHe SRl S22t E i PCRIAH & W
Fl Takara; JURL e AL TR A F 58 ;8 2
FERRRIPANE F 25 2 KA w] s AT ABim 470 H Abcam 2y

GiB

1.2 ik

1.2.1 MiRNAIS B Real-time PCRIFi #EmiRNA 152 AS494
JfEF1AS49/DDPAH I, miRNeasy mini-Kitfli#ERNA, 254
I3 ICICHE ORI BhUNE WA BB SC P UK 0 RN AR 7 oK
FERNARE 5 F I SE Al A TmiRNAGE 2586, K
Hor I 25 SR JEA T UG o B 4 4 B e it2 i b, i e Hh 3R
K2 SFEW B miRNA ( 22 R L )
FHmiRNeasy mini—Kit]’%EfX/J\ﬁj\?RNA, FSYBR® Premix Ex
Taq ™ 5% 5% 5 Mi.cDNA, 1 JHJABI Prism 7900HT 5% I &
it RGHATPCRE A . MiRNAKY 5P RIRT 51 ) Fl
PCR b N5 [P 9 RN . [k 355 16 °C. 30
min, 42°C. 60 min, 85°C. 5 min, 4°CZ 12 ; PCR
M. 95°C. 30s, —/MEHF; 95°C. 55, 60°C. 305,
40MEFR; 95°C, 1Ss, 60°C. 1 min, 95°C. 15s, —
MEI . B 10 LA R, BEIANEATHE, UM
Z o FEARGRI UM HAZ S, A B 1 e CT
M (2080 JEATE 0. FEA B A SEED A X 2
iK% ( relative expression, RQ ) SRIJAACT HiLiTH, RQ
=224¢% ( ACT sample = CTsample - CTU6 sample, ACT control
= CT control - CTU6 control, AACT = ACT sample - ACT
control )

1.2.2 ARG CREAL T XHEUE KW AS49/1AS49/DDP
PN RERP T ofLA T, AN 5 5 409%-50% 1, i
Hlipofectamin 20005% 44 {5 K miR-192 mimic, miR-192
inhibitor &% F B X} B ( negative control, NC ) 435l §% Yt
FIAS49HIAS49/DDPANIH , I E A [ K2 X I
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(vehicle ) 4. 6 hfFffe i 58 & HE TR BN S G 77, FL
24 hJF Kl Je s . P50 AR : miR-192 mimic:
sense S>CUGACCUAUGAAUUGACAGCC-3’, anti-sense
$-CUGUCAAUUCAUAGGUCAGUU-3’; mimicf{JNC:
sense S-UUCUCCGAACGUGUCACGUTT-3’, anti-sense S’
-ACGUGACACGUUCGGAGAATT-3"; miR-192 inhibitor: §’
-GGCUGUCAAUUCAUAGGUCAG-3’; inhibitorJNC: 5’
-CAGUACUUUUGUGUAGUACAA-3’,

1.2.3 CCK-8K W 4l ¥ £ (half inhibition
concentration, ICso) FeOL4 W5, 0.25%BREEHN fb4uie, il
R Sx10%/mL AN B, K AR Fo6fLtk, fL100
uL (BPS,000 410 /4L ) o #EFr24 h, TR EE 3 9%
ARG, SRR, AT IREAZAH R0 ug/
mL., 1pg/mL. 2pg/mL. 4yug/mL. 8ug/mL. 16 pg/mL.
32 ug/mL. 64 ug/mL RPMI-16405 3535, #1100 uL, %
MR BCE SN AL dhEitEFR48 W, HfLINACCK-8
B0 yL, BRIRGIRA IS, 1E37 CHEFRfarharsi
FR1 b, TERGIHE e W A F R 450 nmif Kl & f£L
W B (optical density, OD ) fi. HUSHLAFEIMEE
{8, A SYOMAT S R O MR ECE 2 i A0 i A=
KA 2, FFHE X 0 AIC, o AT
Nk TG, REIC (B
1.2.4 FAIEARK AT Y24 hig, AS494Hfife
AR AL AR E A2 ug/mLIYIIET, AS49/DDPH i
FEALIIN AR E NS ug/mLAYIIET . 4REER5F748 hiF, 1
xPBSUE P AL, 0.25%BREHF 1L, FH10% RPMI-1640%%
RIS, KA RIEPE H, 1,000 rpm, 4 °CEL
Sminfi, 2 [, FIxPBSYEME S, FIFITC/Annexin
VI TR S T g e, S, BTS00
uL Ixbuffer, WATHEAANMIE , J5 A AnnexinVHIPI
SuL, 37 °CiEYei20 minf5, FIFACSAria™ Ji = 4H LA
WYL AR, WinMDI 2,984 T 4047
1.2.5 REHE MRS il it miRanda, TargetScan .
PicTar FIRNA22 55 A P27 B A F Bim Ay miR- 192 F) 8 ik
Kz —. i id PCRY HEmiR-1924F F FBimY3-UTRIX ,
[ii] i Fi TaKaRa MutanBEST Kit &8 #1 3£ K Bim 3-UTRIX
A miR-192AYHE 55, i miR-1925Bim i 48, i 1 i
BANEE R 7, B B miR-1924F H# 5 () Bim 3-UTRIX
FE 284 miR-1924F HI#E 55 2872 i mutant-Bim3-UTR X i%
FER R AR 45 Tk pMIR-GLOH Sacl . Xbal ¥ ] 437
SR, ARG TR B A B POk . A4 7 Bim 37

-UTRFImutant-Bim3-UTR TR AL RN Y . A4 HE AL
DI B AR S KGR DHSa, Fb Wil T35 &
THEEZX (Amp) BLBEUEN L, 37 CHFR147% ., F5LB
BRI TRV fe, PRBCR TR 2 TR IALBE: F5 B h 4
G o R N R S AR EUTORL, DU Bk R
o, SEfTAnffEE Yy, P Bim 3-UTRAY 5 M4 S
-GGGGAGCTCGCAATAAACACACACAAAATAG-3, 5|4
FF41 8 5-GCCTCTAGACACATCACACAGAAAAAGAATC-3',
i@ mutant-Bim 3-UTRH FiFESI W FEH RS’
TTGCAGATATTACTTATCAACTGAGCCAAAT-3, Filf5 |4
J¥41°h5- CGAATCTAATAAATACTCACAATATATAC-3 ., BUXf
BoE KA AN e fhasfLi, 24 WG dEf T ORI Yy, HiHR
lipofectamine 200035t B F3 A 154, AEfFLANA250 LG I
THHEFRAE, B R ierp S 29K 201 pg/mLIYpMIR-GLOJG
#7, 0.2 pg/mLAYpRL-SV40J5TAr, 100 nmol/LAYmiR-192
mimicE{miR-192 inhibitor. 7EFZYJ548 h, FPromega’sH]
AR 53 BT 22 G 45 Ut W 5 >l e Vg VS D R IS 1k
1.2.6 Real-time PCRAWestern blot46 il 41 i1 % Y4 )5 Bim 3
KK MiR-192 mimicFmiR-192 inhibitor/) 5155 Yk AS49Fll
A549/DDPANNf48 b, WKAEANM, $EIWRNA, FIRT-PCR
G I A 2 5 40 L PN Bim B Rl mRNAZK -1 A8 4L - [RIE,
Heyeag hfm, WEEANM, IMARIPAZGEANM, $REUEE
M, BCAIRAI G TEE MR, #17SDS-PAGEHLIK, HF
LUK 2 B O I FLFE RS ENCRE |, SOl g A4 5t 1]
A3 BIINAL:2,000% 50 ABim$iik, 4 Ci® M7, TBST
PE3WK, K10 mino JILA SR 8 4040 4 65 1R 3K A e o
(1:2,000%%8 ) — 4, 37°C, W¥F1h, TBSTZE MK/
VEME3R, BRIR10 min, AGER A, LUB-actinfE A
%, Image JAIFHTEE A
1.2.7 GEiteEoth A SCan A 31k, RIISPSS 20.04t1
WA EdE . B MeantSDE R, SFil2F R
FAJ5 25550, PISRSTREA A LU ECR AR 30, P<0.0SIA
JEFAGIERE L.

2 R

2.1 RNAJFK . 5 4 FMIRT-PCRZE . $RIURNAJS, FH%E
AN G E 45 R 5 A260/A280 73 1M 2.03F12.01, 2
BB B B SN RNAZE FE R . RNAZE PRSI I L Tk
gE L 7R 28S R 18SIE A RNAZE Ik, 2887 25 i K &4
E18SHT MY, R S RNASE YRS (K1A)
AT EE R EH, BRNAREGAFA G R REZR, A
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=1 351955
Tab 1 Sequence of primers

Genes Primers Sequence (5 -3")
miR-192 RT primer GTCGTATCCAGTGCAGGGTCCGAGGTAT-TCGCACTGGATACGACGGGCTGT
Forward primer GGGGCTGACCTATGAATTGA
Reverse primer CAGTGCAGGGTCCGAGGT
U6 RT primer AACGCTTCACGAATTTGCGT
Forward primer CTCGCTTCGGCAGCACA
Reverse primer CAGTGCAGGGTCCGAGGT

N
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v

¥ N\

28S
185

A549/DDP  A549

B 1 RNABRIERERMAmMIRNAREEMER. A ERBE R Rk G MRNASE
1%, B:A54971A549/DDPHE R RIEHIMIRNASER S F 4R,

Fig 1 Quality tested RNA was measured by miRNA microarray. A: The
integrity of RNA was examined with agarose gel electrophoresis; B:
Part of differentially expressed miRNAs between A549 and A549/DDP
cells were listed as above.

2 M RT-PCRIGIELS R B8, 1074miRNAZE TR A
( ZRAEE2AT ) T AS49 M H AT 25k AS49/DDP,

HmiR-192 2 7EAS49/DDP AN L bk 253k b E i ]
FmiRNAZ — ( FiKEJEAS4941IE99.01F5 ) (A
1B) . KJHRT-PCREIFmiRNA 45 R R, AS49/
DDPAH I FE 1 miR-192 3 15 i 2 AS49 M MU Pk 22 ik & 1)
37.59+0.35f% (P<0.05) . miR-192%E L4l f1)5, RT-PCR
R JeROREE R R, TEF Y T miR-192 mimicHJAS49
IS NCA HLES, miR-192 KK /K4 5 51)234.2145.45
fi5 (P<0.05) ; [F}, 7EFEYE T miR-192 inhibitorf{JA549/

DDPi il S5 NCA 4, miR-19278 357K i 10.025+
0.0025f% ( P<0.05) -

2.2 MiR1Q2FEYHIEAMIIC, 4558 AS49ZIiI YemiR -192
mimic), WEAMEH T4 AIC By (15.2240.91) pg
/mL, BEERNCHIC, [ (3.42+0.90) pg /mL | WG4
B (P<0.05) 5 TMHY: T miR-192 inhibitorfJAS49/DDP
fi, AR A T AR IC fEh (7.28+1.10) pg/mL,

BRgNcdIc, [ (12.51£1.00) pg /mL) WG MK
(P<0.0s) (KEl2) . #REKY], miR-192/91F LIk 40
i S BT i A2 4R R, miR-192 R LA S 40 i %o I
(AT 245

2.3 MiR- 19255 Ye X 4 ffd 8 1= i s i 0 = 4 ff AR 25 51
W, $YmiR-192 mimicAJAS4OGIIIIT- %N (6.45+
0.87) %, ¥YemiR-NCLHMIAMIEIHT-F N (27.52+0.85)

%, ZRHA%EIT¥E X (P<0.05) ; HYmiR-192
inhibitor[)A549/DDPAIIIHT- % K (44.46£0.70 ) %, 1fii
HEmiR-NCHM MM T 3H (31.4124.95) %, 2557
HAGI 8 (P<0.05) o 45REHmiR-19208 k0]
DA VR R 5 R A A g8 T~ (&13)

2.4 WHOCRBHRAE FER R 7R3 YL T Bim 3-UTRXL
DG Z R4 KL R 2 A FImiR-192 mimicHAS4941 i1,

60 30 40 B e e R TG E B TR, AR e T
Bim 3-UTRX %G 2 i 15 3 [ 20 /A FImiR-192 inhibitor
fAS49/DDPAIE T, DCRMHGVER % B[R,

U miR-192 mimicE{miR-192 inhibitor 5 mutant-Bim 3-UTR
XU ZR A BE R AL L A, A WSR3 7¢
SR BHE VAR AE . XSegE LR, miR-1927E i i
208 1t F 3 g B 1] 4 FH T3 -UTR X 47 [6] 9 5 Bim i [H Y 26
ik (E4) .

2.5 MiR-192%F ¥ L (K Bim R A U520 RT-PCREG R IR,

EEYemiR-192)5 , AN BimJE [l mRNAZ K /K- JCHH i
M72E . Western blotZ5 LR, MBS T YENCHI4I I,

00000
www.lungca.org



* 388 e il g 2k 2014455 55174 55 53] Chin J Lung Cancer, May 2014, Vol.17, No.§

A549 A549/DDP
20
g = 15
S s
2 2
£ 12 £ 10
& =
2 8 Z
It g s
80 4 eo
' J’
0
vehicle NC miR-192 mimic vehicle NC miR-192 inhibitor

& 2 CCK-8t&MAMpaRE R EIC, %R *P<0.05,
Fig 2 Half inhibition concentration (IC, ) or cisplatin of cells after transfection was measured by CCK-8 assay. *P<0.05; NC: negative control.

A549

S
o

w
o

Apoptosis rate (%)
s S

vehicle NC miR-192 mimic

A549/DDP
50
S
o 40
©
; 30
wv
220
Y
2 10
<
0 . .
vehicle NC miR-192 inhibitor
3 AN R RATER. *P<0.05; **P<0.01,
Fig 3 Apoptosis rate of cells after transfection was detected by FCM assay. *P<0.05; **P<0.01.
A549 A549/DDP
- NC NC
£ 1.5 miR-192 mimic 220 miR-192 inhibitor
I 2
s 8
210 3 15
ki :
b= £ 1.0
205 E
2 .g 0.5
< B
[ —_
& 0.0 200

Bim-3" UTRWT  Bim-3" UTRMUT Bim-3" UTRWT  Bim-3" UTRMUT

4 WRAREBIREBRELER. *P<0.05,
Fig 4 Dual luciferase reporter assays in A549 and A549/DDP cells. *P<0.05.
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X ~\é
0 & &
N N
N N
Bim
B-actin
A549 A549/DDP

Bl 5 Western blotiMBimERARIALR
Fig 5 The protein level of Bim was analyzed by Western blot

e miR-192 mimicAIAS49ZH il H1 Bim 7K (1 35 F 1 ;
AT R NCRIAIM, %% %4miR-192 inhibitorJAS49/
DDPAH L Bim #1383k FiH (KEls) o L5 RKH,
miR-1923 3 7% 55 J5 /KT 671 1] 181958 Bim 19 22 35 17 & #E A
.

3 i1t

MiRNAE AR —F 3G 20 HrmiRNA R A
T, HA B REE IR % . 4545 RT-PCREG
N, R A YA 1t 31 A S 49 T2 LTS 245 4411 L A AS 49/ DD PAH
b 22 F R IR M miRNAs . BFR SR A miRNAsZ F R ik
TAS R i 24 oo g A B v, e HE A 5 B 0 B g
YU 25 A D BE o miR-34afif iz 60k AT DA i) 62 081
SIRT 1R 2R 75 4R T, DA 386 2 i 47) i
Y AL X B BRI AL T 25 TN 25 . MiR-200c7E B 458 240
JiL HF AT LR T A3 5 A T 5 M 98 4 M AR R/ T 1
R YR T A 2R, FRAT A SR A5 R R miR-192 2
2 e 2R T I B U Y 25 MR AS 49/ DDPAH ML, FRAT]
M miR-192 ] GBS IR AT 25/ ¢ . AU HGE T
miR-192 HA WA ifa A= 4, 4 s . gnia i -4
YI~ATRE, B0 22 533k mT LRSI B G R IR 1287 |
SH. 1RZE . B SE, Ak, miR-192A] LUl
T VRS PS 37T 5 M 240 9 SR 40 43 A AT 5% T 45 1 9
Xt s-Fubb R 2500 AHF7E 25 R FE B miR-192 (91 ik 7T
DIBRITAR £ P 20 M i 5 | R i 4R MR T 35 e i 4
MOXH AR R 25 o A T 3 — 2P PR Z miR- 1921555 ifi i 44
PRI 25 AL, FRAT T 2ok A My A0 Fnl A 2R
R 45 L R 2 48 3 T Bim M miR-192 ¥ E [N 22— Bim
HBFIEH— D, MR T3 E . Bl 2K R E
SEANAPE T AR e L PR R R T, MR AT i A
AT AE AT 0 AP RSS2 EPUM TN,

fuBcl-2. Belxl, Bel-whlMcl-14¢, KEZHEUL G &4 U4
BH ( Bcl-2 homology domain ) ZEKgIY, R4 BH1-BH4;
S RNZ{EAMM T, WBax. Bak®, W HA
=AML (BPBHI-BH3 ) o EfEHT-&E AT, AL
TAUS A — A BH3S5 M, 4Bim, Bid. Bad. Bike%%,
BH3ZE M UE BT LI EE X . Bim AJ {15 2 M8
AT, Al . LA . B PRRIR A R Al
&, IR ZALY7 2593 o8 1T Bim F R A & 34 S K g 4
MLEZHEEN . Bim Y2 IE /K- 5 AT 2540 5¢, fF5E0s)
i 1 7 DS 88 UEC BEURR 20 A e 2o Bim 2R 1 AR
fEF5 T A B IR TR 24 . Bl X miRNA IR ADFSE )
K, AR IRGE T miRNART DL 1 8 ) /E F F Bim >k
PR AN AE ) F AT, Romano FU44iIE T FEAE/N
£ 5 240 B miR-494 R LA 1 #0 15) R PR Bim Y 22 K
W TRAILIE ST o Yan S50 Z B i miR-17-
Spif ik, HAUIL A Bim 8 FIZRIAACE R, M55
JER A 24 B X 5 PO A P AT 2 . FRATT R S e A R
B, miR-1927] ASE ]/ FH T Bim JE I 13- UTRIX., FfiL
T Bim A KA, T B B 40 MR VE AT ) 4
LA T AR

ABFFEFH, miR-19238 2 #E fi) 7 M98 45 fiE 9 1723
K Bim ()23, U0/ Jiti i 240 B AE VR A T A 4 L o 1
B, M5 S i 98 200 L XTI e TS 24, DB T g ot
FHIN 25077 A AL Z —, #2278 miR-1927] LR R ]
JI S MU TS 245 %) 8, AR 98 210 Y miR- 1921 3R 5K
A BB AE AR ARTG YT v 30028 Jii 5 VR 24 %) — Aol

2 % x #f
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