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miR-18a Xt A549 2 i i A 5T 3G 8L 1E A R E ALl

2 EZ.,a#ER' % R ERE hEE LD L ESTE YmE  GEE (400037 F J, 55 = 7P KA
R EE B 2 ZE R 1 BFSE T 5563003 S M 08 S0, 308 S 2 5 Bt s I o s EE e )

[H#ZE] HM WS miR-18a X A549 Jili Jiie 40 MR SRRk 2 . J5ik qRT-PCR Al 2 Gy X £RIRGT A549 41
Jf1 )5 miR-18a (28 1k 5 6 N LG U miR-18a AE4Y4Y) (mimics ) 5 5% AS49 A0, I A [v) 55 5 BRI S AS49 40 i Y SERETE L
REDT, GRS M2, DSR2 Gy I FATG J3 80 (SK, ) S48 b5 , FIWT miR-18a X AS49 20 T ikt SFF AEURR A 114 52 10 5[] ik A6 0] 2o
Z23k miR-18a 11y A549 4 fif F e 2 8- 4 1L 7 7K AE 28 78 KL A (ataxia-telangiectasia mutated, ATM ) 25 [, #1 miR-18a
Xf AS49 2R BURPERZ I B 2> TOLE . G5 S IRETHT (1.00 £0.04) AL ,2 Gy 7|5 MG /S AS49 4 fifd miR-18a 7K
SE[(0.18 £0.04) ~ (0.31 £0.09) ] L (P <0.05) . miR-18a 3 323KJ5 A549 il i 4 G 1928  miR-18a 3 5 3K
4] 23 X B4 SF, 439128 0.34,0. 48 ; [A] miR-18a 1 F235 1 A549 4 ATM 21k ATM ( ATM phospho S1981) 7k -
TRE. 851 miR-18a 13 AS49 H T BUSME: , AT BE 5 miR-18a T il ATM 3¢,

(R ]  JE  CATT s T RNA TR £ 52
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miR-18a enhancing radiosensitivity of A549 cells and its molecular mechanism

Wu Lei', Sun Jianguo', Xu Rui', Li Dezhi', Xu Yanmei', Ma Hu®, Li Xuetao', Peng Lina', Chen Zhengtang' (' Insti-
tute of Cancer Diagnosis and Treatment, Xingiao Hospital , Third Military Medical University, Chongqing, 400037 ; *Cancer Hospital , Affili-
ated Hospital of Zunyi Medical College, Zunyi, Guizhou Province, 563003, China)

[ Abstract | Objective  To determine the effect of miR-18a on the radiosensitivity of A549 cells and
investigate the underlying molecular mechanisms. Methods — After A549 cells were treated with 2 Gy X-ray,
miR-18a was determined by qRT-PCR. And then miR-18a mimics were transfected into A549 cells, after
exposure to X-ray radiation at different doses, surrival fraction was assessed by clonogenic assay. Survival
fraction at 2 Gy (SF,) and sensitive enhancement ration ( SER) were calculated. The protein levels of ataxia
telangiectasia mutated ( ATM) kinase and ATM ( phospho S1981) were determined by Western blotting after
up-regulating miR-18a. Results miR-18a was decreased from 1.00 £0.04 t0 0. 18 £0.04 —0.31 £0.09 in
A549 cells after exposure to 2 Gy X-ray (P <0.05). miR-18a over-expression increased the radiosensitivity in
A549 cells. The SF, in miR-18a over-expression cells and normal A549 cells was 0.34 and 0. 48, respectively.
Moreover, the expression levels of ATM and ATM ( phospho S1981) were down-regulated in miR-18a over-
expressed A549 cells. Conclusion In A549 cells, miR-18a enhances radiosensitivity by inhibiting ATM and
ATM (phospho S1981).
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9 HE T R AR S g v s b SRR
2 M At ( non-small cell cancer, NSCLC) £ 5% ., 24
H80% . TGRS &5 NSCLC /Y 11677 T B,
B i1 T NSCLC #i2 i R Z AL AEme 8, HA /D ER 73 10 1
HREAFEIFARMIG, 2 70% ) NSCLC B H e iR)7 it
PR T B T o SR i A A0 o e
i, 2N R E BOT IR R R MEER R, B, WA
FERCF T SZ L], RSB TERIR YT R AL 6 T S o T
SR EA H 2 & Lo microRNA (miRNA ) Xif 5 [ (1)
FIRAE ZMEENRSEN. BiirorR 20,
Jiged A b 2 Fh miRNA R385, 1X 260 5 4045 i
JE R 2 A5 7E Y R A R S R A O 4R
7 i RNA. 8 3 frf e B A 385 e 200 e s S B e | i
i BRABITE o AV RT IR K B, AS49 fili i s
TANMFE AN 53558 AS49 4NHEHH L, miR-18a &4 F
AT A IF AR BT 5 52 e B8 T 200 M P
FREZ 7Y IS ARSI TS B R miR-18a
REFi oy Il e SR RURR P o FRATHEDY miR-18a T I W]
RE5 Il IO T 52 A G . AR BLA WF9E B, LR
FEANMIH miR-18a J8 i 2 2% - B 40 M 48 9 5K AE %
A5 £L IR (ataxia-telangiectasia mutated , ATM ) fT 4wt
ATM 3] 5 TSR REURSA: 1L s 200 e o i A5 A7 A 2R AL
BIL, 555 M B T 4 B 1 i 7 FIR LA %, AT A
TEARBEFE R, FATIEE T X LIRS AS49 4i i b
miR-18a Y7254k L) K miR-18a i J5 A549 48 Mo it yy
TRURRPE 22 TR X HAL IV E R AP PR ER o

1 M5

1.1 ##

MR : B RRE AS49 ARG B 118 AR A IR A
Gl

2y 5100 : RPMI1640 55 97 35 J 7 A= G A 1M i 1 B AT
MZHAYA R . hsa-miR-18a B4 (miR-18a mimics ) |
LN I8 & hsa-miR-18a qRT-PCR 5|4 ( Bulge-Loop® miRNA
qRT-PCR Primer Set) U6 qRT-PCR 5|4 ( miRNA qRT-PCR Con-
trol Primer Set) Il {1 )" JH i G A I RHCA PR Rl o RNA $2H
R & qRT-PCR G0 @ W B A TR (ORIE) Al EE R
FEIORIE 1R & . SDS-PAGE BEIIC B ilf & A L =
KT o RPN Anti-ATM Pt A Anti-ATM ( phospho S1981)
PR A Abcam A7) . GAPDH $itiA Iy A 3£ [¥ Signalway 23 7],
FHR Y AP A2 B AEY ARG R A R . ECL L]
S0 H £ Pierce AT,
1.2 Fik
12,1 gufssEgs ABRRE AS49 4HREtkEE3R T30 10% ik

A ML 1) RPMIL640 353756, T 37°C (5% CO, LRI BE 1) 241
TR FRAR BT, OG0 A B A0 M A SE B X 42
1.2.2 qRT-PCR 421 A549 415 RNA JZ, {#f | SYBR®
Premix Ex Tag™ 11 %f miR-18a 7K HEATASIN , 43 7y i Bk
BASHEAT, L U6 S P92 fil I C 353 miR-18a 1) i fk 45 SR ik
(I
1.2.3 4 g e e # & siPORT™ NeoFX™ Transfection
Agent WIS, 8 miR-18a mimics Sz HALFF X IEFL e AS49 2.,
1.2.4 S50 B AAS RE 2R AU B A= 02 S 80 it 5

IO A R B9 miR-18a ok 3k 20 L FF XS BEZH | 25 1 %)
2R AS49 AiHE, BRI 15 10% FBS 1773kl iU A0 M8
A4 AN PR — 2 LU BITE 6 FLAR R R R R 3 LH ANy
HET0.2.4.6.8 Gy 5 RO BN LNNE TR, BHZ
S W TS S 0 A VR T 60 mm 1 SR Lo, B TR
3APATREA  FRAE PG IR 10 ~ 14 d, s SR I B A IR AT AL
HY SRR 2R3 5%, W BER S, 5 S e WK R L bk e
FEWRTH. T =50 A 4iMn spe . wRARITHE
TIE R Z (plating efficacy, PE) H1 #5 7 & 41 40 M 17 15 73 %%
(survival fraction,SF) : PE = A B 20 I 11 52 R T2 n 45/ 45 7 4
JI%; S = e — R 5 21 e B AL AL A0 MU 4R B < PE) o T ERL
TR SF =1 - (1 —e™"") " L4 4 AT i 28, oR 7
P (D, ) (E B & (Dq) \2Gy B 7736 70 50 (SF, ), B
SF, B iS4 L ( sensitive enhancement ration, SER) : SER =
1.2.5 Western blot #;ill] ATM . ##E& 4k, ATM ( phospho S1981) Y]
Fik BOSEUE R miR-18a 1 Rk ELT X AL &
FIXT IR ALY AS49 20 S AR 1, R H8 2 vk i I 8 P, 8% /
12% SDS-PAGE 7y 8885 1, %% 85 5% BREF P16 h, —4it
[ Anti-ATM(1: 5 000 ) ; Anti-ATM ( phospho S1981) (1:5 000) ;
GAPDH(1:1 000) ] 4 °C f Jl 14 % . TBST ¥ i, ECL % 3¢ 71 5
5% , Chemilmager 5500 Ji{f5 £ 48 K 4R K114 ; i ] Quantity One %k
PHTER SR 1 UG i e S AR L VK TE, SR 5 g H A 1 ATM B
Wiz k. ATM ( phospho S1981) 457 2 GAPDH 4577 , I REEH 1
FAIRIE o LA XS BREBAE M AR ERE A, L GAPDH Sy N2, it
SR H R 1 2R B R BE AR
1.3 %it5Fo#H

BHE UL 2 5 Rom, R SPSS 17.0 Gt kA7 AL B, 21

[ L AR P B R R 7 28030 #

2 HR

2.1 2 Gy B4t/ A549 4t miR-18a 7K -F 54K

SRz 2 Gy BUE 0.0.5.1.2.4 h [y A549 4liff15 41,
$2HU RNA J5F| ] qRT-PCR #: miR-18a IR, 4R W
7 AS49 4HIfIAZE] 2 Gy il X & U5 ,0.5.1.2 .4 h 41 miR-
18a YT FIAFIE 0 h 4 B FERFR(P <0.05, K 1) .
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e 2.4 miR-18a Fif A549 Zmja ATM Z 5% #i 1 ATM

( phospho S1981)

aw S WIS miR-18a 3 3 34 41 L IF % HR 4L, 25 (14 B 41
2 sl AS49 21 S 2K 11 R Western blot 43 ATM K i fk
= ATM (phospho S1981) [ 3R iE1E Hl. 45K R : % 4t miR-18a
=06 mimics 5 , L GAPDH P45, A549 I ATM S B ft, ATM
z 0 . (phospho S1981) KP4 BT (A 3) o 28 Quantity One 5 fF 4
a W3 YRR S i EMR K B SR AT S 1T T, LAZS 6 IR
0.2t L i VERy B HEREAS , miR-18a 3 36 3k 41 FL P X BR 20 AS49 41 Jifg v
- i - [ ATM A% 235843 31 (0. 68 £0.12) ((1.07 £0.15) ; #afb
0 s 1 2 4 ATM ( phospho S1981) AHX ik 435147 (0.48 £0.05) ,(0.93 +

Fsf 1] (2/h)
a: P<0.05,50 h thx
E1 2 Gy FERSEAREE A549 i miR-18a /K FI{L

2.2  #:% miR-18a mimics J& A549 + miR-18a & £ A&

1 PR Y a0 H miR-18a mimics B L P X HRAL YL A549 41
M5, 43 AU AE miR-18a 2 Feak 4l FL)TP X HR 4L, 25 [ % B4
AS549 2 A, FIH gRT-PCR £ Il miR-18a 1Y) 3RiE N Hl. 45 R &
7~ :miR-18a 3 ik 4l LT XS BRAL 25 (% B AL miR-18a AHX 35
AN (1064. 82 £225.22) (1.16 +0.23) ((1.00 £0.05) ;
miR-18a 3R] miR-18a CTATHAR ML B 3= (P <0.05) .
2.3 miR-18a it &k 2t AS49 4n iR ST R 4G H R

SR miR-18a 3 R 24 L 5 IR a5 xR 3 4l
A549 il g 52 AS[R) 7] ek BRI IR #7052 80 (181 2) , miR-18a 3 3%
PR ELP T R AL 2 O BR AL SF, 43 512 (0. 34 £0.07)
(0.48 +0.05) . (0.48 £0.04) ,miR-18a & F2 ik 4 5 H AW 4
LA S RRI%, 22 A Git 2B X (P <0.05) , i fffdi 24
BERYRLA ) & A7 1 i 28 38 7 : miR-18a 3 R IK A1 1Y D, .Dq.SF,
(EIRFELF X IR 23S U R, SER S 1.41( 3% 1) o 4878
miR-18a i F 1K T 43 ASA9 4 i 1 e S AU

1

0.1F
e
S
%
0.01F —e 2 [ R AL
—o- FLF R R
—o— miR-18a 1 A4
0.001 - ‘ - ‘
0 2 4 6 8
FE(Gy)

B2 AEERANETEA AS49 A HARTEE S LR

R1 BHAS BRMEHENFSHLER

2151 Do(Gy) Dq(Gy) SF, SER
miR-18a j FiA4H 1.70 0.64 0.34 -

LT %o B4 1.75 1.10 0.48 1.41

=pogiiEl 1.75 1.08 0.48 1.41

0.13) ;miR-18a 1 FiA A 5 H AW L, ATM s BiER L ATM
(phospho S1981) 2= 53 H G247 L (P <0.05)

1 2 3

ATM(350x10%)— T =

GAPDH(37x10%)— - -

ATM(phospho S1981)(370x10%)— 5 8 W s S

GAPDH(37x10°)— WS S S

1:miR-18a it KA 202 . LA #4033 . = G 2 1E 20
B3 Western blot # il %40 A549 ZHf ATM K REER{L ATM
( phospho S1981) & H 7k

3 i

JICIT AT LA | B4l DNA 45477 , 2 T U 40 L %) 2y
fE. DNA #4755 52 i ( DNA damage response) 1] LI {& &5
DNA f#45 , 5 DNA RE % 1E 5 &2 1l - WOkG i 14 21
T TEROT IS 4 AR 5 bk e B AR T T A
DNA #4546 52 T DASR w5 ey 7 iy 4 ' . FRiE
W], DNA i 05 e B — A ik 72, 2 B 2 F R, ml
A3 ok 22 Bt HgE A 71 PO 1 2 398 ol S fUsk
P BRSO B . miRNAs X 40 i 2 fig
JZ R AE A, LS DNA 4545 5 A %, FERe i Y
DNA Fi {7518 & 13 #8195 237, L miRNA JKF- 2y
PIA S AT AT DNA 45 0548 52 3o F it fin 1 98, 40 miR-
421 ] DL iE#EE ATM, miR-24 7] DL 2H 26 11 H2AX, iF
TR 582 00 200 6 0 S S R 2 AR 4 = i A S
Bk, 5EE AS49 AUMIAH LG, 75 AS49 il ik 95 20 e
T4 i B 40 g o miR-18a R I, 1 4% 52 3 v %} 2% 5|
X ZE MR 5 1 AS49 20 M #F 47 WL E8 A & B miR-18a 7K
SRR S5 T A LA 200 K 3 A7 L RO U R AR
BRI ™ K miR-18a [ {IG AT LA 9 L AR % 40 i DNA
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W, T4 B I miR-18a /K 4% 5
AS549 ZiJfd DNA 45103 SO AT 5C, T /& miR-18a (1)K
S DR A 5 O T i v T U o FEAS S TP
P AEVETY LS S AE S, B2 5 miR-18a 17K P E £ 55
A549 4 O A

TESE— B SE B P FRATTXF miR-18a $2F AS49 4
SO SO A L 6 AT TR R BLA BEE R,
ATM J2& miR-18a (4 i, miR-18a £ L SR 98 41 g Hh nl
DA 8 ATM (1% 2 3k, {5 2L B g 2 0 5 S o J e 3
Jn AT S 8 4 S R g T
PRAE LA A, TR 5 1 1) 22 Fh DNA 545 2 v
DNA 4% Wr 24 (double strand breaks, DSBs) X g %L 31
WA 23l B AR IR, 5O T AU VIR G . ATM
A LG 8 — MBS DSBs {8 25k 12— (R R 41&
%5 (homologous recombination repair, HRR) "' (53 —&
2 AR TFIEOR o JE A8 52 ), 12 0T I A0 i i 18 5 5
PR E E A . ATM 7R 52 23 3 1 50 T LA
) I8 — SRR Bl 2 AR L AT, 2 B L 455K
SR ATM KA 45 - [8) 1981 ‘S0 i 22 2 TR 1) B B R
b TR R AL ATM (phospho S1981) Ff-fiff 3R , it — 2>
RAEHRER D REHON T e " o A AS49 A,
il ATM 5% R 1L ATM (phospho S1981) 1] DLz =
AS549 S BOHEURAE T L AL, 7 AS49 4
Ml it 35 miR-18a i R0 ] ATM K iz b ATM
(phospho SI981) f ik 7% X LR IR AS49 241l
miR-18a T &, i 15 ATM =% & B5 R 1k ATM ( phospho
S1981) fy7K -7+ , HRR 3 2, 1fii [ 14 miR-18a fig[f
% ATM K % /2 1, ATM ( phospho S1981) i) 7K SF- 1 il
HRR, %543 M AR 40 M 4 DSBs 95 52, 1k T 5 /25 AS49
200 i ) TR R

S 30k
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