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MicroRNA-7 sensitizes the chemosensitivity of non-small cell lung cancer cells to
epirubicin treatment

QIAN Jing, LIU Rong-hua, LIU Xiao-ming, JIANG Pei, ZHENG Yi-jie, CHU Yi-wei*, GAO Hai-feng ( Department of
Immunology, Shanghai Medical College, Fudan University, 200032 Shanghai, China )

[ Abstract ] Objective: To investigate the effect of microRNA-7 ( miR-7 ) on the chemosensitivity of non-small cell lung
cancer A549 and H1299 cells to epirubicin ( EPI ) treatment and its molecular mechanism. Methods: After being treated
with EPI and transfected with miR-7 mimics alone or in combination, the cell proliferation of A549 and H1299 cells was
measured by CCK-8; the cell apoptosis was detected by Annexin V/PI staining; and the expressions of EGFR and Raf-1
mRNA were examined by real-time PCR. Results: Both EPI treatment and miR-7 mimics transfection inhibited the prolif-
eration of A549 and H1299 cells ( P <0.05 ), while EPI ( 50400 ng/ml ) combined with miR-7 mimics had a stronger in-
hibitory effect on the proliferation of A549 and H1299 cells than EPI treatment alone ( P <0.05 ). The percentages of ap-
optotic cells was significantly increased in the combination treatment group by (54.9 + 0.4 )% in A549 cells and
(67.2+0.5)% in H1299 cells ( P <0.01 ) compared with that of the EPI treatment group, and the expressions of EGFR
and Raf-I mRNA were also downregulated by (68.0 £6.0)% and ( 78.2 +3.9 )% in A549 cells, (94.8 6.2 )% and
(87.8+4.3)% in H1299 cells after the combination treatment of miR-7 mimics and EPI compared with that of the EPI
treatment alone group ( P <0.01 ). Conclusion: miR-7 enhances the inhibitory and pro-apoptosis effect of EPI on A549
and H1299 cells through the downregulation of EGFR and Raf-1 mRNA.
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F R [ B ( epirubicin, EPT )32 Ji 1 T il 98 1
I ARG, Bl i A DNA B 3EXT , 30 4 5
g I3 4, DT T 35 R e 5, Jis A e S B R
SEPEZs Y R EPT SR A FEEE I, LA K
F Y T i S 30 IR i A2, 0 H A% 24 A R0%
FRliEIAIT I EEHH 2, MicroRNA( miRNA )Jg:
— Kb BRI TUNE D RNA il 5 5L ]
mRNA 3’ 3 JE # 3% [X ( 3'-untranslated region, 3'-
UTR )AESE @ BEXT 45 A, B0l mRNA [ i i 0 i) L
FHE AP B DR 2R3k 1T 52 ) 40 0 399 L 434k S A
T4 Z RPN A W AT o FERTIIAE g
7% B microRNA-7( miR-7 )X {E /N i il A 10097 ik
FEAEHT, AT 38 3 8 BCL-2 Z550 3L R 1y 223k, 41
/AR () A 2k R R o ARG AUAE A TAE
FSERE I, AR /N M Bl 68 AS49 F1 H1299 41 it
R 55T miR-7 X EPLALYT o 40 M3 e R T 1) 5%
i) S A1, A b R /N4 e b 98 1 EPT ARy7
PEAULHT Y LK
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1.1 EZ##

AS549 H1299 LA K MRCS5 41 A thRHg: -
TN, 5 10% FBS i DMEM 7 B8 5% 95 B 1
F= T 37 C 5% CO, MBE4EH . DMEM I H Gibceo
23], miR-7 mimics DA A BH X BR( miR-NC mimics,
fATF% miR-NCOIW A T N BEE A Y 24 7], B A4 lipo-
fectamine 2000 X TRIzol X774 H Invitrogen 23 H],
Wi k) &0 [ H 7K TaKaRa 24 7], CCK-8 12 7
& A HZR Dojndo 24|, TG0 &8 1§ BD A+
1.2 miR-7 mimics ¥ %

AS549 1 H1299 4iifig 4% 3 x 10°/FL4%F T 24 fL
M, 4 20 Jfl 25 B 35 #) 30% ~ 50% B, I lipo-
fectamine 2000 43 3% Y% miR-7 mimics Az B P Xt
M miR-NC. #5JLJ5 12 h, B4 i & 3% FBS 1
DMEM }i 9 B 4E 51555 12 ho J5 22924 4b 3
TEMIEFR AT T 7,

1.3 %82 % PCR # M miR-7.EGFR B Raf-1 %
A

TR EPL X A549 il H1299 4] miR-7 3
BRI , AS49 FT H1299 418 2 EPI( 200 ng/ml )
A3 24 h J5, TRIzol 42 HUH 5 RNA, 8 i miR-7
FRPET I 3R 1 )W SN cDNA Wi 52 i ABI
/) High-capacity ¢cDNA 386 5% S50 & 100 B 517
K SYBR Green JekHZ:, i F] ABI 7500 5 I 2
PCR {47 real-time PCR KA, SO 2544k (1)

AAPE 95 °C,30 s5(2 )45 PE 95 °C,3 s, i k| JEfif
60 °C,30 s,44 MG, DL 22 (H Fe & EPT &b BT
J5 A549 1 H1299 PR A% fiti s 40 i miR-7 Y 3¢ 3k 1t
25 miR-7 (M FE R L Us FEHE NS FF
SR PHI SR 1 s,

T YL T miR-7 mimics B{ miR-NC 48 h )&,
A549 F1 H1299 4H M8 25 1 EPI( 200 ng/ml )4k # 24
h, HEHUS RNA B4 S8 cDNA . 3355585 8 ABL
/3 H] High-capacity eDNA 33 % 537 & vt B 647
K SYBR Green YuBLEEXT cDNA £ 5 4 real-time
PCR S, P 22 fH He4E EGFR K Raf-1 mRNA (1)
FXTF ik &, L GAPDH fE A5 . Real-time PCR
JZ W 2% 4 2 I TaKaRa 4\ @] Fast Start Universal
SYBR Green Master i 57 & 15 W , HA& 2 [ 4% 14 [7)
o ZRERST mRNA (9519 H Primer Express 3K {415
I, H PN 1 PR,

#®1 LHEE PCR %A miR-7 . EGFR X Raf-1 514
Tab.1 Primers used to detect expressions of miR-7,
EGFR and Raf-1 by real-time PCR

Primer Sequence

miR-7 forward 5'-GGAAAGGCTCATTCGGACTA-3’

5'-ACGACGCCACCAATCACT-3’

miR-7 reverse

U6 forward 5'-TCAGTTTGCTGTTCTGGGTG-3'

5"-CGGTTGGCTGGAAAGGAG-3'

U6 reverse

EGFR forward 5"-GCG TTCGGCACG GTGTATAA-3’

EGFR reverse 5'-GGCTTTCGGAGATGTTGCTTC-3'
Raf-1 forward 5'-AAGTCACGCTGGAGTGGTTC-3'
Raf-1 reverse 5'-CCCCGTCATCAGTTCATACAA-3’
GAPDH forward ~ 5’-TGCACCACCAACTGCTTAGC-3’

GAPDH reverse 5"-GGCATGGACTGTGGTCATGAG-3’

1.4 CCK-8 X7 &4 m AS549 F= H1299 4m o34 74
e 5 e miR-7 mimics 3¢ miR-NC 48 h J&5,
CCK-8 7] &AM AS49 1 H1299 20 (388 . My
T 43T miR-7 A1 EPL AP RN , % 4% miR-7 mim-
ics 3¢ miR-NC ) A549 F1 H1299 41 Jifl 28 th A [|) e Ji
# EPI b3 48 h J&, F CCK-8 i3 & UEA T 40 M 385 5
ARSI
1.5 AKX mpeREn A549 F= H1299 28 it 8
A549 F1 H1299 4R T 24 LA, % F 24 h
Ja 5% miR-7 mimics B, miR-NC, #5445 48 h FJH EPIL
(200 ng/ml )3 24 h, WA AHMIHFEAT Annexin-V/ Pl ¥
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o, (A T AS49 1 H1299 4RI T,
1.6 %itsam

BARLL x £5 7~ , 2K H PRISM 5. 0 2 {4, B4
] LR o K06, Z 4 8] LR R 2500, P <
0.05 5% P <0.01 RAnEFAGLITFE L,

2 & R

2.1 EPI #p) A549 F= H1299 %@ it 3% 74

VER It e R R 7 i — 2 E 225 ), EPI fig
B RGN PR 4O DNA B2 RNA &, ARF5EHE
JeXt A549 F1 H1299 20 ff 25 T EPL Zb B, F46 00 24
YIRS A EE B 0 ) r AR A, A5 R R R R
ZHAAHE, AS49 402 EPL AbH S, 4 M4 8 15 1 F
B 17(40.65 £2.45)% ; [RI1FE, H1299 i EPI A4b
PR, AN 576 f R B 7(30. 15 £5.35 )% , & W
EPI 0] B B ] AS49 K H1299 4 Jig () 34 5 1% )
(P<0.05),
2.2 miR-7 ¥ 3% EPI 2+ A549 A= H1299 i34 54 4
IR AE R

miR-7 XF A /)N 248 0 i 9 A 400 9 2 R AR A L AR
T2 2B AR miR-7 XFHE/ Nl EPT ALI7
B, 455 B 1A ) B~ , miR-7 A LIFP ] A549
F1H1299 IR HE5E( P <0.05 ), Hid, A549 4 iy
HRETE T 1 R (38,8 6.4 )% , H1229 4 i i) 4%
BEIG IR I%(27.5 +4.6 )% (3 P <0.05). FfJ5,
BEYY miR-7 mimics Ji5 B A549 F1 H1299 2 Jifl 22 A [f]
B W B OEPT (50, 100, 200, 400, 800 M
1 600 ng/ml AR, 2554 ¥ 1B )7, 75 50,100
200,400,800 ng/ml i}, EPI 5 miR-7 mimics BG40
FHLZE 1 38 58 5 07 B [RIR BE EPT R A A M
B RS P <0.05 ), AS49 4 g 38 58 1% 7143 )
FRET(20.8 £5.1)% .(14.1 £3.1)% .(19.9 +
3.5)% .(20.0 £2.1)% .(10.4 £3.8 )% ; H1299 i
LU 23 5 R R 26.8 £2.4 )% (14.9 2.3 )% .
(17.4 £4.3)% (17.1 £3.1)% (24.5 £2.5 )% .
AL, 76 AR R e EPIC < 800 ng/ml ) 7EH T,
miR-7 W] g 3G9 EPL X} AS549 1 H1299 4 Jifd 3 5
AYAM IR, 38 5 20 i EPT A9 UM
2.3 miR-7 3% 3% EPI #F A549 & H1299 m itL 44 42
=4 A

TRV miR-7 B3R GE A RO 2 A S5
B T-AH %, AR 9F 25 Annexin-V/PI 546 ) £8 1
miR-7 mimics %% YL A1 EPI Ab ¥ )5 1Y A549 Fll H1299
MR, GnE 2 B, 7E AS49 Zi i, s i
PN IR miR-NC 40, 28 EP1 Ab B , TR

H(9.05 £0.32 )% [ F+2(22.89 £0.34)% ; 1Ml
miR-7 mimics B EPL (AL M 34 i %2( 35. 46 +
0.52 )% ,AHI T EPL SUph A FH2H | 20 i 3 1 2R 55
T(54.90 £0.41 )% ( P <0.01 ), f£ HI299 4H fifl
o B Gy miR-NC B4, 28 EP1 AbHL)S, AT
RH(2.10 £0.23 )% EFFE(15.03 £0. 41 )% ; 1
miR-7 mimics K45 EPL A ARFRZHE U3 im 22( 25. 13 +
0.35)% ,AHLL T EPL Ff g BZH , 4 A 4 1 523 fin
T(67.2+0.5)%( P<0.01), Z5%4E00, miR-7 Af
TR EIERR EPI X AS49 F1 H1299 4 i A 42 I8 1= 1F
(P<0.01),

A549 H1299

120

—
3]
S

60

Cell proliferation (%) »

Cell proliferation (%)
D
=)

0
miR-NC  miR-7

S

miR-NC miR-7

@

1.0 — 5 miR-NC+EPI
s —m—miR-7+EPI

05| TN

A549 viability (%)

0
50 100 200 400 800 1600
EPI (p,/ng'ml")

—o0—miR-NC+EPI
—m—miR-7+EPI

1.0 L * %k
Q\é\z‘\é %

50 100 200 400 800 1600
EPI (p,/ng'ml")

H1299 viability (%)
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Fig.1 miR-7 enhanced the inhibitory effect of
EPI on proliferation of A549 and H1299 cells
A: Effect of miR-7 on proliferation of A549 and H1299 cells;
B: Effect of miR-7 and EPI on proliferation
of A549 and H1299 cells
*P<0.05, ""P<0.01 vs miR-NC + EPI

2.4 miR-7 34 EPI & 22 5T F A it 9% %8 J. EGFR
#2 Raf-1 mRNA #) &k
EGFR 1 Raf-1 J& miR-7 & ¥ ) fig i 3¢ Fl 40 3k
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K. Ak — Wit EGFR A Raf-1 1€ miR-7 ¥ Jin
EPI U8 B9 /R, ARG T miR-NC \miR-7
mimics 7 Y4 )5 25 EPI AbFRIY A549 F1 H1299 4
EGFR F1 Raf-1 mRNA 3Rk 4558 K 3 )&,
5o B OEPT AL FEAH e, miR-7 mimics BE A& EPI
AbFH AS549 A5, A EGFR 1 Raf-1 mRNA 1y
FIkE DB T(68.0 £6.0)% F(78.2 +
3.9)%( ¥ P <0.01 ); [FIAETE H1299 4 ff A5 74 v
miR-7 mimics B¢A& EPI 4 ¥ 40 iy EGFR F1 Raf-1
mRNA R IE w3 MK T(94.8 £6.2)% Hl
(87.8+4.3) %( ¥ P<0.01), Z5%4E/R, miR-7
B EPL ALFE AT I 3% T A AS49 1 H1299 41 Jiid H
EGFR 1 Raf-1 mRNA )33k,

miR-NC

miR-NC+EPI

miR-7+EPI

A549

H1299

Annexin V-

2 miR-7 338 EPI X A549 #0 H1299 4 A T8I S1E A
Fig. 2 miR-7 enhanced apoptosis-inducing effect
of EPI on A549 and H1299 cells
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Fig. 3 Combination of miR-7 and EPI decreased
expressions of EGFR and Raf-1 mRNA

3 W #

FEI7 R R IR v 7 I B ik 2 —, (H2,
AR EPL S 07 24 i R i F 5 1R 1) 2 2 1iif A2
SRR IR A BRI P a2 A2 dndar g
A7 24 1 SR | A ATt P ) 2 P e fhy 7 A Y
AR s A . BT A TS ] — e R 2 4R
By, n2edk 25, nT R MR S5 Ak 7 25375 S 0 IR 4
WLPA T, 5 R 4t e R S BT , 33k Sy T v BE 4545 i
RIGITHAE T B %6 LA, b5 R o 129
L IERMAF T TR A, — S S5 5 07 Bl ), 4
Bel-2 457 & NF-xB 40 il 51, o] 45 %5038 5 Ak y7 25
Py g AR R R A RIVE R L Sl DR 356
R A R ARBFSE R B, miR-7 A
S /NS L I 95 4 B 6T EPT ) 25 ) URRE L & EPI
B TR O

ST A — 80, AR &, AN 4T
A/ N il JEE AS49 F1 H1299 40l miR-7 mimics Ab
BRS , A0 MG GE S 1 3 N R B miR-7 ZEAE/NAR
i it 98 oh T B0 g L R RE Y T e 2 0 F
FE SRR — B JE D RE miRNA B0 5 PR AR
miRNA 3G, AT DI o 2242 B4 2 Rk 7 20 1
IFRR . AR — LT T M9 miR-7 X
EPL ALY PRI  iF 98 & B, e AR TR 2 EPT
LR, miR-7 mimics 5% 4441 A549 1 H1299 2 jfd
RS G 1 TR A TR . 25 SRR EPL 5
miR-7 mimics FEEAVER, LRI EPI Zb3E, 7] Gk
BAERENPUMREIE- . ARGk, X A549
A, IS miR-7 mimics ZbFH 5,50 ng/ml Y EPL X
2 L2 5 A 52 e, BT GK B 300 ng/ml (1Y EPL BK &
miR-NC PR ; X PP O 4, 76 H1299 4ifif 3¢
PREE B . R, BEE miR-7 mimics J5 , &Y
EPI 4b BT 40 i, 7R o] DLk 215 550 & EPT S b
LA 0 o4 0 B 14 B A RO . X 1B, miR-7 ] B
I T It 2 MG EPL AT 9 B, 385 7 i i 240 i
X EPL ABBURRE o 306 I RIS n =l /N 240 fii 9 240
Jid EPT Ay U , KA EPT A4l AL, DT AR
BHAEA B — S A E

EGFR \Raf-1 j miR-7 [#0IE R, P 25 7 i 20
2 % A Jf v 38 R A T AR GA RS W B i EGFR-
RAS-RAF-MEK-MAKP i#4%, 5|2 PI3K/AKT B4
NF-«B W16, DTG i Iebgd 1) & i, -5 | i 245 0y i
00 I, R EGFR . Raf-1 1923576 BRI A
S A EZEE L, A5 SR, 7E miR-7 mimics
5 EPI (IS4 FE4H , EGFR \Raf-1 mRNA HYZE 15 W]
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YNV, U EGFR \Raf-1 W HE2 5 T miR-7 % EPI
ST B . X AP mRNA 7K F /Y T 38 7] 77
FEWI 5 TR ] — )y T, 76 58 P 55 5K SF EPL ]
DIAER: 5 255 DNA, B 1E mRNA A A 55— 07
T, 76 % 5 J5 K 7, miR-7 A DL 25 4 9 5 350 35 R
mRNA [1JFEfi

R, EPLIE A miR-7 J& — B H oA ¥ A8 1 FH R
SRS TR T %, 5 EPL A Al R AR L, BE A
J5 %5 EPLARST 7t 2R BAIG, ifif 5, W] BETE A
FANHI A SCBOESE P 238, T I8 B B 4 4
OB AR . AR, AT miRNA (RS A %
e A T RERR ] T AR RYAY T TR H . (H
miﬁwa%%%¥i%%mxﬁﬁﬁczﬁﬁi
) miRNA & N & i R G0 & W, DL R 4% 42
miRNA Fa e P 1 1k 2 16 1 7 3 i O 22 i >, #E
3 T miRNA (RN DI BERFR TR AR, IR A miRNA
VER 25 B 7+ 2 SR IR P R 4E T T BE .
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