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(4 E] 86 %t miRNA-1010 miR-101 )76 i 20204 b (4 ek K HOE A i 40 a8 i . o B TR J R IR 6 7 114 5%
Wi, 7k : KM Western blotting FISZIF%¢ 42 ft RT-PCR AR 23 5K I 10 {51 58 387 I 7 2 4 K% AL 7 908 55 281 480 N Ji 86 440 g
A549 FI NCI-H26 JeiFE# ARS8 4E 40 MRC-5 h 3R %A 2( cyclooxygenase-2, COX-2 ) & miR-101 A5, A549 F1 NCI-
H26 41 5355155 4% miR-NC Fll miR-101 #4713 #35 miR-101 AYANHE 5 K HX}HIR, Western blotting . CCK-8 1 5 [ 1 1l 52 5643 5]
Kl ik 2 35 miR-101 XF A549 NCI-H26 ZiffiH COX-2 [R5 A1 MG 5 Al se B T2 BURE 1 H52 . AS49 \A549/NC . A549/101
ANAE BALB/ ¢ BB T A EIR AR, W85 235 miR-101 %F A549 41/ AU E K i spm, 48 & . FEfifim 2
A549 NCI-H26 ZHffirh , COX-2 ({335 B & 7 TR 57 4H 4 ¢ =20. 03, P =0. 001 )F MRC-5 40i8( ¢ = 14.59,P =0.012 ), ifif miR-
101 RO NIAHSZ( ZHE .0 =18.33,P =0.002 ;4 /il .t =28.95,P =0.000 ), JEIIHEE 5% miR-101 A A549/101 \NCI-H26/
101 ZHALZR , 15 AS549 NCI-H26 ZHfIAH L, A549/101( ¢ =26.03,P =0.000 ) NCI-H26/101( t =23.29,P <0.01 YA Iy COX-2 &
ki AL, A549/101 FI NCI-H26/101 4 B9 7% J1 R 5 B TE A AE 0t i 38 REIC 35 P <0.05 ). A549/101 4 A /N U T Aib
AT A R AS49 ANARAN A549/NC 41 i 35 0818 ( F = 14.81,P =0.003 ), £ #: Jfifs 2 4UR A549 NCI-H26 40 g rh
miR-101 fK# 3k . COX-2 Bk, it ik miR-101 7] LI A549 \NCI-H26 443 5E , HALHI FTRES F I8 T coX2 FKikA £,
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regulate COX-2 expression
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[ Abstract ] Objective:To investigate the expression of miRNA-101( miR-101 ) in lung cancer specimens and lung canc-
er cell lines as well as its impact on the proliferative, colony-forming and tumorigenic capacities of human lung cancer
cells. Methods: Cyclooxygenase-2 ( COX-2 ) and miR-101 mRNA and protein levels were assessed, respectively, by RT-
PCR and Western blotting in clinical specimens ( lung cancer tissue and the surrounding normal tissue ) collected from 10
patients, human lung cancer cell lines A549 and NCI-H226, and human diploid MRC-5 fibroblasts. A549 and NCI-H226
cells were transfected with miR-NC and miR-101 respectively. The transfectants were assessed for COX-2 protein content
by Western blotting, proliferative activity by CCK-8, colony-forming capacity by colony formation experiments, and tumor-
igenic capacity in vivo by xenograft experiments in nude BAL B/C mice. Results: COX-2 protein content was significantly
higher in cancer tissue specimens than in both para-cancer tissue specimens ( ¢ =20.03, P =0.001 ) and human diploid

MRC-5 fibroblasts ( t =14.59, P =0.012). In contrast, the expression of miR-101 was down-regulated in lung cancer
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tissue specimens and cell lines as compared with para-cancer tissue specimens ( ¢ =18.33, P =0.002 ) and human diploid
MRC-5 fibroblasts ( ¢ =28.95, P =0.000 ). Overexpression of miR101 resulted in a significant decreases in COX-2 ex-
pression (¢ =26. 03, P =0.000 ) and proliferative ( F =5.783, P =0. 017 ) and colony-forming ( Dunnett ¢ test
I-J= —-0.28, P =0.035 ) capacities of A549 and NCI-H226 lung cancer cells in vitro. A549 cells overexpressing miR101
had a remarkably reduced tumorigenic capacity in nude BALB/c mice in vivo ( F =14.8, P =0.003 ). Conclusion:

MicroR-101 is downregulated whereas COX-2 is up-regulated in lung cancer. Over-expression of miR-101 results in signif-

icant inhibition of proliferation, colony formation and tumorigenesis of lung cancer cells through down-regulation of COX-2

and thus may offer a potential therapeutic option for lung cancer.

[ Key words ] miRNA-101; Cyclooxygenase-2 ( COX-2 ); lung cancer; cell proliferation
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20130023 J. Az 4ifitk A549 (NCI-H226 f A IE
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YIREEC ATCC ), W LS 3% . Western blotting JIt H
BT COX-2 FRFLREPLIAR, HRP FRic fedt B o b
iRl K HRP Fric St A GAPDH B og B4 iA ¥y
T4 H Cell Signaling 24w, & RNA $2HUA7 &4 A
B A A ARAT B F L, RNA 336 5 S350 &0 H
TaKaRa 4], CCK-8 17 &4 A # = KA H AR
WS . B [G-75 W B A2 6 O (A ) 1 bt B AR AR
P ARG R /A A, Real-time PCR &7 & W [ 1
SN LipofectamineTM 2 000 ¥ 4+ ikF & H
Invitrogen//}ﬁl °
1.3 Western blotting # | COX-2 7 A & 48 2% F= 4m
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(95 C x12 5,62 C x40 s ) x40 fEH, FHI 272
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&1 miR-101 RE5|¥HF 3
Tab. 1 Sequence of human miR-101 and primers

used in PCR analysis

Ttem Sequences

miR-101 5"-TGCCCTGGCTCAGTTATCACAGTGCTGAT-
GCTGTCTATTCTAAAGGTACAGTACTGTGATA

ACTGAAGGATGGCA-3’

RT 5'-GTCGTATCCAGTGCAGGGTCCGA GG-
TATTCGCACTGGATACGACTTCAGT-3’

Primer

Forward 5'-ACGGGCGAGCTACAGTACTGTG-3'

Reverse 5'- CCAGTGCAGGGTCCGAGGTA-3’

1.5 miRNA &3k A549 \NCI-H226 % fie

i Lipofectamine™ 2000 % 4437 &5 0 I 5 #4E
# miR-NC 1 miR-101 554 Z 51504 K38 A549 \NCI-
H226 4 fifd, ¥ 7 3 % 35 miR-101 Y A549/101 . NCI-
H226/101 4t S HFAHEXT R . Real-time PCR KE%%
YU AN miR-101 BYFRIEIKF-. YL 24 h J5F 4l
WA A7 B e LSl
1.6  Western blotting #& M it & A miR-101 i &
mpL P COX-2 £k 8%

WS YL T miR-NC F1 miR-101 A9 %1852k K3
A549 NCI-H226 4t i1, i A 20 f 224 fie o 24 i s, 4
BUBE 1, Western blotting #:1ll COX-2 #YZIEKF,
BEITES 1.3 M.

1.7 CCK-8 HA&m miR-101 i & ik *FAF &% A549
NCI-H226 #a feLi& /1 649 % v

A3 S BUEF A2 B A549  \NCI-H226 41 il LA & 5% e
123 34K miR-NC 1l miR-101 4 A549 NCI-H226 4f
L4 48 FLAR , AHML0] 4R % 35 3 000 4~/ fL, 71
HFRFRE 2.3.4.5 KIER CCK-8 57 &2ty
PRAE AL BRI 40 B3 ) IF AT et o0 . AP
IR R AXBAT B AR (% ) =D, , -
D )/Dday o = Dy ) X100% .

1.8  F R E i miR-101 i & A& 57 A 55
AS549 NCI-H226 48 it 5.8 T a%. Ak 7y 6 3w

W AR HF A= A A549  NCI-H226 4 i LA 2 5 e ot
23 3K miR-NC Fl miR-101 ) A549 . NCI-H226 4
WL, 1805 4% 100 D/ FLEEFD T 6 fLik. KEFR 2 A
SR E i) UR e G e B WA R WA N L S T

FH PBS /N bt 2 WK, FH 4% B b H I [ 22 41
15 min, AIA B -7 88 5% 52 A 9% A7 44 (2 30 min,
TR VRIS AR TR . RS T8Ok
T 50 A Y e REAR, 2 7% SR 12 [R5
T AR RN T A R e BT R v BT R
(% ) = SR R AL x 100% 2,
1.9 R T RIE EIBAR miR-101 1T & & x5
F A549 2 feASHLIE £ K A%k

B 6 ~8 A MErE BALB ¢ #5205 2 F %
5 x 10° M) A549 \A549/NC Fll A549/miR-101 4
Jat ) g TR /0N SRR R AR A AR W R
98 RS B AE R AB L. 6 ) i S00HE IO A 9 A AE /N BRL
WU 0 2Pk i, I 0 BT AT g A A
/N EURE A R e R R A S I AR = 12
KAz x et B,
1.10 it F o

K SPSS11. 0 3K\ HATHE 2753 B, X TP 4
PR e R FH AR BE X ¢ A58 ; X5 T 3 4R 3 4114
I E Y F R LR R T 22 08T, LA Dunnett ¢
o B0 FEA 7 2 (R A P b2 5 X T ) — AR 9 % 4 1 R —
NREEHE BRAEA [ B[] s5CHEA T 09 22 ] 45 R R H
S I B 1 7 25 o0 A AT LA, DL P < 0. 05 B8
P<0.01 FREAGIHHFE X,

2 5 R

2.1 COX2 A Rfomia PR AR ES T
T 5 20 47 Ao B AR R, AT 2 2

Western blotting & I 25 (& 1) W7, Jifi Ji 20
Zih COX-2 M Al X 3k 5 B 35 T 52 A 4L
(0.917 £0. 103 vs 0.204 +0. 41,1 =20.03,P =
0.001 ); fifiE A549 NCI-H226 4H il COX-2 HyFE%S
Fikim W TR H AR B £F 48 MRC-5 48 Jfd
(0.616 +0.093,0.518 +0.071 vs 0.305 +0.032;¢ =
14.59,P =0.012 ),

1 2 3 4 5

1 FEAKMARS COX2 HRIEEERT
J52 55 4R RN IE 5 B Bl £ 4 4 i
Fig. 1 COX-2 in lung cancer tissue specimens and
cell lines were signifcantly higher than that in para-cancer
tissues and human diploid fibroblasts
1: Nornal tissue; 2: Cancer tissue; 3: MRC-5;
4: A549; 5. NCI-H226
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2.2 miR-101 72 Bl & 20 27 B 2m AL o 64 R ik B F A%
T 9% 5 40 40 Fo B B AR AR, A Y tm i

SEAF G RE J RT-PCR A I 45 SR ( & 2) oK,
Filifea 420 Fp miR-101 AYAH X 26 35 B i 35K TR 55 41
21[1.036 £0.13 vs 5.678 +1.817,1=18.33,P =
0.002 ], 7F A549 \NCI-H226 #fi i h miR-101 )4
X} F ik W E KT MRC-5 40E[ 1.043 0. 181,
1.332 £0.238 vs 4. 630 £0. 67;¢ =28.95,P <
0.001 |,
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MRC-5 A549 NCI-H226

B2 miR-101 ZEFEAL( A )M B )HAIEITRIE
Fig. 2 Relative levels of miR-101 in lung cancer tissue
specimens ( A ) and different lung cancer cell lines ( B )
**P<0.01 vs MRC-5

A24P<0.01 ws para-cancer,

2.3 it A& miR-101 A& A549 \NCI-H226 48 e+
COX-2 #y R ik

Real-time PCR R I 25 R ( & 3 ) WoR, gL 1
miR-101 f{) A549 NCI-H226 A}y miR-101 F)F ik
KV S 2 55 T X6 7 ) B G 22 A ) A4 L R B A A A4
Ja( ¥ P <0.01), BABIE D #4 8 T 3 F ik miR-
101 f4 A549/101 \NCI-H226/101 #iiffi & .

Western blotting & il 5 2R ( & 4 ) .75, A549/
101(0.919 0. 117 vs 1.733 +0.214;1 =26.03,P <
0. 01 ). NCI-H226/101 #fi Jfg ( 0. 806 = 0. 411 wvs
1.381 £0. 1125 =23.29,P <0.01 ) COX-2 HyH
Xof 2 ik it I T X 7 A A AT
2.4 it & ik miR-101 2+ A549 NCI-H226 2 Btk 9k
Y& 78 58 1 09 %R

CCK-8 Friiz5 J( 5 ) Sk 7w, LRI 2 Fb B 19 44
JI3G 710 100% , 223t 5 KRG FR )5, A549 \NCI-H226
ML TR S5 5 F( 682.5 £92.7 )% FI( 712.7 +
106.5)% , B3 =T A549/101 \NCI-H226/101 il Jifg
HT% 30 327.0 £45.2 )% F1( 307.3 £40.3 )% ( F =
5.783,P =0.017; F =5.116,P =0.012 ), {H 5
A549/NC .NCI-H226/NC 407G i e E 257 F =

1.41,P=0.326;F =1.25,P =0.265 ).

AT S 56 45 SR R, AS49/101[ (27.55 +
4.01)% vs(75.32 £5.09 )% ,t =20.34,P <0.01 ]
Al NCI-H226/101 #fi i8 [ ( 26. 03 = 2. 9 )% wvs
(77.41 £5.22)% ,t =21.992,P <0.01 {1 vif&IE

BLEEHE A549 A5 NCI-H226 2 i 5 2 R % .

6 ON
& Vector
W miR-101,

miR-101 relative expression
L

A549 NCI-H226

B3 %% miR-101 BERS A549 .NCI-H226
A A miR-101 BYRIE
Fig. 3 Relative levels of miR-101 in A549 and
NCI-H226 transfected with the indicated vectors
** P <0.01 vs vector and NT group

RSp— ==
B4 EFRiE miR-101 FE{E A549 NCI-H226
s COX-2 KFiE
Fig. 4 A representative Western blotting analysis
of COX-2 in wild-type and miR-101-

overexpressing A549 and NCI-H226 cells
1: A549; 2. A549/101; 3: NCI-H226; 4: NCI-H226/101

2.5 it &k miR-101 % AS49 Za ik M i A K ik
LR

WIIMIEET A549 40 BALB/c #1 BUZ N M
JeA 155 AU, JF 65 B g S U i A549 . A549/NC DL K&
A549/101 4 A Y BS0IE LA K i yes A 41 e iR A 7 8%
G 6 ) WoR, FEE A ML B N R 14 d 247, RE
i e AR B T ARG 2] A 8 g A b . B R 2%
M8  FEBERP S 42 d, A549/101 4/ B2 T i
TR K T AS49 411 AS49/NC [ (742.3 =
195.4 Jus( 2 009.5 +41.5) (1 989.4 +457.9 )mm’,
F=1.57,P=0.226 ], H A549/101 £/ B Jihogd 24 K
HORET AS49 4H( F =14.8,P =0.003 )5 A549/NC
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H(F=15.31,P =0.002 ) B g 1% . A549/101 4
/N BRI T AS49 4H Ko A549/NC 4 it
R (0.61 £0.17 ) vs(1.92 £0.35).(1.84 =
0.41 )g,Dunnett t test I-J = —=0.47,P =0.005; Dun-
nett ¢ test I-J = —0.32,P =0.007 ],

A
800 (- -8-A549
&= AS4ONC
= 600 =B AS49/101
=
Z 400
o
=
5
= 200
0 : : L
| 2 3 4 5
Iime (t/d)
B
800 B nerune
=€ NCI1-H226/NC

g 600 F =B nNeLmenon
_::.
= AA
E 400
-

200 p

Time (t/d)

5 i33FiE miR-101 FE{K AS49( A ).
NCI-H226( B )4 @i S G A
Fig. 5 Proliferation capacities of AS49 A ) and NCI-H226( B )
cells were inhibited by miR-101 overexpression
**P<0.01 vs A549/NC or A549 cells;
58P <0.01 vs NCI-H226 or NCI-H226/NC cells

2500

-8 A540
2000 F -e-ASd9NC
A A549/101

1 500

1 000 [

Tumor volume { Vimm?)

500

7 14 21 28 35 42
Time (¢'d)

B 6 iEFRix miR-101 M AS549 4Rk
HREBEBNERK
Fig. 6 Tumor volume and mass were inhibited
by miR-101 overexpression
" P<0.01 vs A549 and A549/NC cells
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KA, Had 30k miR-101 #4 filiJ 40 i 44 Py 41
RPE R 2R S #0  2 T . X 25 4R R miR-
101 1R AT R id 2 A 42 L L ] COX-2 ik, 78
it i A R J ok AR R R AR AR . L,
It IR AN miR-101 (92654 il RE>
Jitige BT T SR UL EE A Ty 1]

[ & % 3 Wk ]

[1] WHO. Latest world cancer statistics global cancer burden rises to
14. 1 million new cases in 2012 : marked increase in breast cancers
must be addressed [ R ], 2013.

[2] Ridge CA, Mcerlean AM, Ginsberg MS. Epidemiology of lung
cancer [ ] ]. Semin Intervent Radiol, 2013,30( 2 ):93-98.

[31] Zhan P, Qian Q, Yu LK. Prognostic value of COX-2 expression in
patients with non-small cell lung cancer: a systematic review and
meta-analysis [ J ]. J Thorac Dis, 2013, 5( 1 ): 40-47.

(4] MHF, XI5 HERIEAR 60 1S K FE i COX 4 #
[J]. hEZYSIER, 2010, 10( 12 ): 1378-1379.

[ 5] Karavitis J, Zhang M. COX2 regulation of breast cancer bone me-



KSR, 5E. miRNA-101 3840 T I8 COX-2 3R K 52w i 6 240 M (19 4 9 7 D e . 589 -

tastasis [ ] ]. Oncoimmunology, 2013, 2( 3 ): €23129.

[6] Tyagi A, Agarwal C, Dwyer-Nield LD, et al. Silibinin modulates
TNF-alpha and IFN-gamma mediated signaling to regulate COX2
and iNOS expression in tumorigenic mouse lung epithelial LM2
cells[ J]. Mol Carcinog, 2012, 51( 10 ): 832-842.

(7] 350, BRaE, 295, %, CDX2 COX-2 il NF-«B 7 B i R Hi
AR L) ] R MR G IR, 2013(22): 1387-
1390.

(81 FWAMA, #35E, A8FEAR. Cox-2 . Topo- Il 7 4% B ik 41 48 b iy 3¢
KR BRI AT R BUS RS [T ] IWRERZYy, 2013,
53(42): 12-14.

[9] %M. miRNA-21 5o A GOS0t [ ] b = I
K, 2011, 38(6): 357-360.

[ 10 ] Farh KK, Grimson A, Jan C, et al. The widespread impact of
mammalian MicroRNAs on mRNA repression and evolution [ J J.
Science, 2005, 310( 5755 ): 1817-1821.

[ 11 ] Chakrabarty A, Tranguch S, Daikoku T, et al. MicroRNA regula-
tion of cyclooxygenase-2 during embryo implantation [ J ]. Proc
Natl Acad Sci U S A, 2007, 104( 38 ): 15144-15149.

[12 ] 282, 20, siRNA SUBOBT LR T VCC-1 #R SMMCT7721 JiF
TR NS sE IR AR D A P R [0 ] o e 2 e
ik, 2013,29( 4 ):347-349, 353.

[13] Deng M, Tang HL, Lu XH, et al. miR-26a suppresses tumor

growth and metastasis by targeting FGF9 in gastric cancer [ J 1.
PLoS ONE, 2013,8( 8 ):€72662.

[ 14 ] Wu C, Li H, Zhao H, et al. Potentiating antilymphoma efficacy of
chemotherapy using a liposome for integration of CD20 targeting,
ultra-violet irradiation polymerizing, and controlled drug delivery
[ J]. Nanoscale Res Lett, 2014, 9( 1 ): 447.

[ 15 ] Bartel DP. MicroRNAs: genomics, biogenesis, mechanism, and
function [ J ]. Cell, 2004, 116( 2 ): 281-297.

[16 ] kA, A5, R, . MHEEATIERE T microRNA 4% 1 &
SCOT] MRS SRR A 2012,28(5):477481.

[ 17 ] Mets E, van der Meulen J, van Peer G, et al. MicroRNA-193b-3p
acts as a tumor suppressor by targeting the MYB oncogene in T-cell
acute lymphoblastic leukemia [ J |. Leukemia, 2014, 29( 4 ):
798-806.

[ 18 ] Mueller M, Zhou J, Yang L, et al. Prelmplantation factor promotes
neuroprotection by targeting microRNA let-7 [ J ]. Proc Natl Acad
Sci US A, 2014, 111(38): 13882-13887.

[ 19 ] Masferrer JL, Leahy KM, Koki AT, et al. Antiangiogenic and anti-
tumor activities of cyclooxygenase-2 inhibitors [ J ]. Cancer Res,
2000, 60( 5): 1306-1311.

[WFBEH] 2015 -04 -22 [fEEIB# ] 2015-08 -10

[ Axmig] i

< <

< <

JR-F S E A E

FU e PR i 56 #B Rz 7 Hp [ e PRI 36 i A o O iE AR

H = I PR35 732 0 ( Chinese Clinical Trial Register, ChiCTR )R DA 8 04 R RIS M A0, 5 A= 4 4
FE Bt ARS8 3 I N — 2B ALAA( World Health Organization International Clinical Trial Registration Platform Primary Regis-
ter, WHO ICTRP Primary Register ), F 1A= 3 1 A TE & 27 0o A DU 1 A28 P BE B 45T 2005 4E 7 H 25 H B A 817 .

A BRI RIS U B pR SR R BORT 2R Rl th WHO 400 F gy . I RIS I BA (e BRI 22 R X, H Y 2
H T EMSR A RS2 5 E TR, AT STERT T RGE Sk S i BT R, DR, AT AR I R e R 5 A AR R 25 A 3G
ATFIRRIER A5 B RS T ARME Z TR 7T # 1 55 FIETETTAE . i PRI VA (L BE A £ 18 393 44 i IR
WSS, ATHEANA S 80 e 25515 R0 A B T A i B B .

ChiCTR fY55% B 2K G v AT 23R 0 I PR BE 0 I RURA T 22 R G 2 R A T 2 X BT TR B, AR i A
PR G PRI (5 B, S LT, O T KB 45 TR | By TLAE IS5 T 2% 8 RN BURT T8 A= BOSR i 72 5 3 438 ] 4 1 1 PRI 56 F
I, RS BA BRI A RS T E R A2 AR el .

JIT A e AR STt 1) 0 4% S T I PR , RN S W it . FLE P I RIS #8254 T WHO ICTRP 23R4 — (14
ME— M5

TPl Ak 22 1 2 0 ) 0 R e I AR S0 P O R [R) A7 T e PR i 4 45 S AL L (EAE S 2 SR e A R L BB R
A S EREE— S Bl RS .

ChiCTR #2232 H [ b X K BRI RIS 1 M H i , iR 32 4045 WHO ICTRP WATIE 9 — 2 FE MHLAL ik g R, 3 16
WHO ICTRP St ik TR WHE B A BRI E . BRI RIS A1, ChiCTR LA TLA 3 [ R IE BE 24 rhots JRIE R 2 507
P EAVERFFEH.G 1 E Cochrane H1ly HE[E Cochrane Hv.Lo DU K248 7Y 2 B [l B I PR I A 9 2% 9 A6 18 B 55 5 1 vpos
HNAFEARSZHEY- 5, ATt I RS Bt OB 38 SCE R R R, 3l 3 e I PRI 1 B i

iHid ChiCTR f& A 0 B hkwww. chictr. org, A AR F] A (B b2 18 2 VMG R I8 5 B, JF 5 WHO 23k | A H#EHz, 7] )5
il 2 i) 4Bk 2 I PRI

( AT 2R )



