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Abstract: MicroRNAs (miRNAs) are involved in regulation of radiotherapy and it can affect the
therapeutic outcomes though their targets and associated signal pathways in patients with lung
cancer. Therefore ,the expression of miRNAs might be used as the biomarkers of sensitivity for

patients with lung cancer undergoing radiotherapy.
Subject words: microRNAs;lung cancer;radiotherapy ; sensitivity

/N RNAs(microRNAs 8 miRNAs)J& B A% 19
o2y R R g A K 2 22 TR AR
Hnts BEE RNA 20 1, FE S AR P i e s e 4
IR ER . DRI R BAE KR ZH0H 7L s b miR-
NAs 95 25 9 2% 47 3l o AT 0 8 5 {5 RNA
(mRNA)RTERLY, F 2058 & B miRNAs 35 5 il
S HOT UM HE B VI CR

1 miRNA 5fiERX R

T AR N T & BRI 22 8T 1) miRNAs 76 A\ 2841 21
AR rh  HAAE AR R E A0 E H A K 4 oy
b AT AE A WY B R A R AR L
Z 50K A S A B, I miRNAs ik 211
S H R T A A% AR L LR SR ik
ZRAR | AL TR 5 R 1E H A ML, miRN As

BEESE . KEA WEREE, FEER, FE IMNAFEREF K
HEARERMWER, THREFHMNT KX EETEE 85
(225001 ) ; E-mail : zhangxizhi@medmail.com.cn

W #s B #1:2017-10-19; 18 B B #:2017-12-30

394

BE T DAAE b 8o 6, SOn] LUAE Sy 30 98 28 PR 2
miRNAs ik 7K 09 & A% 5 B 19 & A4 e IR 97
RV A BB, JuHXT I AT ) U A
WS RS B4 A4t miRNAs o] A S iR 2
LTINS =& RN RE S/ Tt 7/ Rk |1 4 N 11 s el
miRNAs 8 7] LUE K I pr s 9

TELI9G J) 45 78 3 7 I /DN 40 1 B 98 (NSCLC) #
F A2 R 1 G R miRNAs 55 8 A2 0
IBIT PG A WA DI AR A BB AR S A T
i 98 ZH 2 i miRNAs J5 & B, NSCLC 4121 miR-
224-5p kK BTt H TNM 43 38 A ok L &5
MR miR-224-5p Tk W T, BRHHE 5E
HAE T AR A A 3 P miR-7 T R A7 T 3 A
BCL-2 }¢ EGFR W3Rk, i 5% i [ g 40 36 97 19
BB R S ST AT B 1] 25 W YT AL

2 miRNA FERlE 57 P a0 1€ A R L H

RS AENTRF g % I miRNA-21 635 5 NSCLCHY

B ¥ IS 2019 5% 25 %% 5



A YT HE T M X EGFR-TKI i 25 P A B % 1 6 5
Cortez 25" % B 78 NSCLC 48 )2 F miR-34a HE B 4
HEH: RADST 1 3/ AR B X, 6l DNA BUHE B 24 &
52 ,miR-34a 35 LR AT LU = NSCLC 41 Jf % iy
AU I PR TR RADS T O3S, ZE 7288550
WEFE I AE 24 FORR B e 355 5 Il g 4 AL H1299 ,
BEALF- 2550 h 4 41 . % B4 0T 41 . MRX34 (miR-
34a BACIGITH ) 41 MRX34 BE& U7 4 697 )5 45
IR0 R i Ji — AR = 41 EL A B o) e R
FIVER, W] miR-34a %35 AT $i& /55 il AR Ji 40 16 % 7
ST BT S B 5 & BEAE Al e AS549
YL, miR-181a %3k W FPE T8 1 L miR-
181a 1Y 2R 35 AT L& (=g 1l 9 40 i A ke 7 A0 P i ok
I FE I NRPL 19235, Arora S5 M, & B e fili 96
B AN &R H1299 1, miR-9 1Y &k 541t « T
(NFkB1)Z ik 2 5 AH G ; X AP miRNA 1y &F B Rk 7]
I /> NFeB1 [ 7K 5 B AF let-Tg 3% 35 o wT 417 i
NFkB1 {35, miR-9 il let-Tg [ ik ] $2& w5 fili I
BT AU 3 e FO ) NFRB1 B #0461

Lee ZEUSIF 58 IE 52 miR-7 13 2 35 384 Jinl Jili g A 549
40 i ZR A O UM, 2 T EGFR-PI3K-AKT
fE 5 M E, % miRNA 8 i Mg 728 38 1T 38 i e il 8 |
FLMRIE | W i T U8 440 R ) 07 R . Wang 510
WEE A BEAE it des A A v, 0T AT 75 5% miR-126 1 3%
T, 1T 00 A AR AN A 2B fR RS T A PI3K-
AKT {5 Bl B . 78 SCLC 1 2 241 22 1) 41 i
Z HO69R 1, Y7 J5 miR-335 A4 2 18 41 1 iy 41
ML FET , BH I 5 e OGO SRR 5 T 4 R 1
miR-335 T I 23 B AR e 20 it ) FE T %

TEJICIT T 32 /9 NSCLC 9 523 o miR-214 fY [%
i T v i 98 200 R X R ) R RO
A, FE T U NSCLC e v  miR-214 (11 i
FIEAHPUBITIE R T- . Guo S S 5T &
7E NSCLC #Y A549 F1 H460 5 %l 41 s 2 7, miR-30a
14 3k 2R A fofF i s 40 6L 6T i T R 3 e g 0 L A
ATF1 33k Z L6 &8 i ATM i& 4% . NSCLC 1Y
YA R Y miR-124 (%3 26 38 AT DA = i 240 B 1Y
ST SRR 3 0 TXNRDI #9235 7K F1 Liu
SO miR-21 RISV Z Mgt b A B, 1E
NSCLC 41 g 2 F 41 41 rp  miR-21 33k 8 % & b i
1Y o SR, BT miR-21 3K A8 B 5k 417 o) i 9 2400 2 4

B ¥ 2% 2019 455 25 5% 5

R 238, 1 SRR AR /N0 M il 98 B AR YT T AZ
Ma 552U 5T & AR T i 32 ) NSCLC A549 4 Jifl
Z i, miR-21 N AT LASI ] 4 A 438 | £ 1 4t A o
T, {0 I 98 200 %o s 0 38 ) PI3K-AKT {55
B A 55— TR 7 AR SR 2 35 A9 miR-21 7] LA
#2715 NSCLC 41 g 22 A549 F1 H1299 4i g i JC)T £k
B 3 T I PIBK-AKT-mTOR 155 5 & 122,

Cortez 25 P58 i 8 miR-200c i3 % ik 18 Jin fili
iy 200 B P S0 e S Ao 9 Y AR R SR (i
PRDX2,GAPB/Nrf2,SESN1), DL ix #h 77 3 25 #1104l
DNA XUk Wr 2446 55 38 i i& 140K F L EE p21 19
F35, Lin 582V 58t & B miR-200c 7] B4 U4 77 H0
FEH TBK 14235 25 52 M fitb 73 40 A 536 o7 1 ek
P TBKI A B fife mT LA/ fili 98 1412 28 S e %, OF L
T BR BT s = 0 b R (B BT A% Ak (EMT) 38 i
GSK-3b 3% 1 ZEB1 B H061 =" il 98 0 I R bs A
AN R P miR-138 (9 R EZ W1 Rk W
miR-138 A ki 20 i Jis 40 M 164 R0 S BT AL f2 i g
YA MR T, B R I T ST ) BB P Sl
SENP1 3k | i — 20 F 58 HIEAHLH , 0T 8K
P 42 7 AT BE N A y-H2AX (8 22 3K 38 i A o6 20,
miR-25 ik & FJE7E NSCLC M & K oy A s
NSCLC 1) # #  ,BTG2 J& miR-25 i) — 1~ B %
M5 1% miRNA AT LU R 5 BTG2 192635, miR-25
(T 9 B 4 i NSCLC 40 i & U1810 M98 1=, M
1T 45 150 968 4 AR GT 30T A SR 3 e ke G A AT BTG2
A 27

Ma &5 IR A58t & B AE NSCLC 4 il & A549
H, miR-328-3p 114 &3 4 s 2 1 % H HoAth (1) NSCLC
Y Z ; SR, miR-328-3p 13 32 A e 4 =5 i e 4
JELXT ST e R 3 o 0 Y R A y-H2AX
() 43k K MR DNA #3518 52 A5 5l . Tian 552
(A5 1 7R 7E NSCLC 4 il & A549 ' miR-451 (1)
A TR ] g B 0 A o g A s R T R,
o80T 52 P i 93 A X Y UK

3 miRNA Fuill fifi # 78077 B BB 1
miRNA 2 i 7K - 19 85 65 5 6 M7 199 e

A R IR A IEEP B ST 30 AR/
240 B A i (NSCLC) SR 3, AR s 8 1) B A4 1

395



Journal of Chinese Oncology,2019,Vol.25,No.5

Xof TR RO 5 55 0 A SRR ZH RS BURR L, A
EE IR AL 20 miRNA (9 23k & 0T Ja 70 4 25
RWR . BURA R B YR A S A miR-let-Ta,
miR-128b .miR-126 .miR-451 .miR-459 % 5 Fli ; ifij %
kW& T A4 miR-15b .miR-17-5p .miR-19b
miR-21 .miR-22 .miR-106b .miR-130a X 7 #, 5%
T W] miRNA £k 2 5 0922 4052 ) NSCLC &4 1Y ik
ST ERURPE o 7R I Al M &R CL1-0 A CL1-5
10Gy 71| 8 BRI g 40 L, 07 )5 A 26 4~ miRNAs
AR FRR, Horb il B 98 40 i & CL1-0 ) miR-
449a 2L PE IR, ARG IECT V5 S 19 DNA #5145
AT R A A B O A B 2 R i R CL1-0
£ LT 0T ) AR B

FE YT TR 32 169 Jili 98 200 L b miR-1323 IR 3k 1]
P& 25 X5 YT A SRR S X B A HE A PRKDC 3k
RN, FFEAE NSCLC 4l i R A549 ', miR-122 %
TR AL AT A R A AR 28 R B A T A Y 3R |
7T S48 10 il s 240 L ) J0O 7 SRR ) i 1R A Y T 5
HISRIL 2 4Gy X 2& B GF (R S il iR 968 AS549 400, J5
LRSS 3 AS49 4 i ) A% AR BRUBE Y O 0 A 1
AS49 4fi i AR B Y Al 9 4 2 I Y miR-424
(R4 A B AT T NSCLC H & By il £ 43 (5 191 i
S K 6 1) 35 98 ) R IR (46 191 IR R B 38 {9l 1 98 )
miR-424 ik a 45 R R WK 2% NSCLC 8 35 fiti
b A ZURNMLT TP miR-424 F3k B, 25 5 3 1A s
(1455 B S RU RO T 1T B 23 52 ) miR-424 1335

Chen 45 PYBIF5¢ & BLIM K % miRNA ] DL
A /I 248 6 1 il s ) O SRR A R T T A2 7
YA R H1299 AT HUBHY HA60 40 & b, 1K
H1 ) miR-98-5p . miR-302e .miR-405-3p 1 miR-613
Al AR NSCLC F8 35 T BUSH8 /m ), s — Bk o
FEH X AR T SUBRN BORY 22 1Y NSCLC 34
) miRNA ik FITIBESEATIFFT , XF LU 28 X7 5 97 Tif
Z WA, Hh miR-126 miR-let-7a \miR-495 \miR-
451 .miR-128 iX 5 /N RNA B 94, 1M miR-
130a. miR-106b .miR-19b miR-22 miR-15b miR-
17-5p .miR-21 3% 7 /N RNA BA R0

25 LTk ,miRNAs 1 3R 35 7K 5 il i 09 50T
TRV A W0 AR DG . — M 75, miRNAs Kk K
- bR SR R AT LSO A DGR SR R Rk, i
XY OB A s, HATVF 2B ESE TR 2

396

5 fii s A SRR B R A O B9 miRNAs J2 HARE HIAL
i, JEL 3 8 e IS D oz FH Bl PR v g A1 R BARAE
Py 1 “E AR IR AT T MR e AL B 22 W AR 7
e, R R AR T T RO I8 AN RSB XA
7] A0 0% 15 g 2R

SEMk

[1]  Friedman RC,Farh KK,Burge CB,et al. Most mammalian
mRNAs are conserved targets of microRNAs [J]. Genome
Res,2009,19(1):92-105.

[2]  Garzon R,Calin GA,Croce CM. MicroRNAs in cancer[]].
Annu Rev Med,2009,60 :167-179.

[3] To KK. MicroRNA :a prognostic biomarker and a possible
druggable target for circumventing multidrug resistance in
cancer chemotherapy|[J]. Journal of Biomedical Science,
2013,20(1):1-19.

[4]  Zhou F,Zhuang SM. microRNA and cancer{]J]. Chinese Bul-
letion of Life Science,2008,20(2):207-212. [J& JL, H= 3§ 3%.
microRNA 55 Igi[J]. A=kl ,2008,20(2):207-212.]

[5]  lorio MV, Croce CM. MicroRNA dysregulation in cancer:
diagnostics ,monitoring and therapeutics. a comprehensive
review[J]. EMBO Mol Med,2012,4(3):143-159.

[6] Ma R,Jiang T,Kang X. Circulating microRNAs in cancer:
origin, function and application[]]. Journal of Experimental
& Clinical Cancer Research,2012,31(38):1-9.

[7]  Tan XG,Zhi XY. MicroRNA and non-small cell lung can-
cr|J]. Journal of Capital Medical University,2015,36(4):
519-524. [N, 3 & 45 . MicroRNA 5 = /Iy 24 Jifd i 33
[J]. & AR B RF R 224 41 ,2015,36(4):519-524. ]

[8] Xu ZY,Zhou JL,Zhou J,et al. Expression and clinical
significance of microRNA-224-5p expression in NSCLC[J].
The Practical Journal of Cancer,2016,32(21).3463-3467.
(TR, A, G, 4. MicroRNA-224-5p 7E4E /N4l
i i Jg v s e IR IR RE S [J] SRR AR
2016,32(21):3463-3467. |

[9] Hua L. Study on the effect of miR-7 overexpression on the
sensitivity of radiotherapy in lung cancer|J]. Chinese Jour-
nal of Practical Internal Medicine,2016,36 (8):692-693.
[PEFT. miR-7 32 2 3 xF il g J o S0 1) 52 ) AT 5[],
w52 A N R, 2016, 36(8):692-693.

[10] Zheng W,Zhao JJ,He ZX et al. Research progress on the
relationship between microRNA-21 and chemotherapy and
radiotherapy resistance of NSCLC [J]. Journal of Zunyi
Medical University,2017,40(2):214-217. [#83C, #4518
faf 0, 4% U RNA_21 5 NSCLC AL 7 iR BT i F 52
B R (T]. B SCEE A B o4, 2017,40(2) : 214-217. ]

Mg 2019 55 25 %% 5



[11]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

[21]

[22]

Cortez MA ,Valdecanas D,Niknam S, et al. In vivo delivery of
mir-34a sensitizes lung tumors to radiation through RAD51
regulation[J]. Mol Ther Nucleic Acids,2015,4:€270.

Li HM,Zhang M,Lan HT,et al. Effect of miR-34a on hu-
man lung cancer xenografts radiosensitivity in nude mice
[J]. Medical Journal of West China,2016,28 (9):1199-
1206. [ZE 2480, 5K B, 226 V5, 25 miR-34a X} 4 LA Jifi
I8 B R IR A SRR Y R R []]. TE R BE 4 ,2016,28(9):
1199-1206.]

Mao K,Ding XH,Wu L,et al. Observation of that MiR-
181a enhanced radiation sensitivity of lung cancer cells
A549 by targeting NRP1 []J]. Chinese Journal of Radiation
Oncology,2017,26(4):463-464. [B14E, T 1 48, AT,
¢, miR-181a $L11 NRP1 38 35 i A549 4 i bl S Al ek
PEXZZ[T]. o AR R 2 2% 5, 2017,26(4) : 463-464.
Arora H,Qureshi R,Jin S,et al. miR-9 and let-7g en-
hance the sensitivity to ionizing radiation by suppression
of NFkappaB1[J]. Exp Mol Med,2011,43(5):298-304.
Lee KM,Choi EJ,Kim IA. microRNA-7 increases ra-
diosensitivity of human cancer cells with activated EGFR-
associated signaling [J]. Radiother Oncol,2011,101 (1):
171-176.

Wang XC,Du LQ,Tian LL,et al. Expression and function
of miRNA in postoperative radiotherapy sensitive and re-
sistant patients of non-small cell lung cancer [J]. Lung
Cancer,2011,72(1):92-99.

Salim H, Akbar NS,Zong D,et al. miRNA-214 modulates
radiotherapy response of non-small cell lung cancer cells
through regulation of p38MAPK , apoptosis and senescence
[J]. Br J Cancer,2012,107(8):1361-1373.

Guo YY,Sun WZ,Gong TT,et al. miR-30a radiosensitizes
non-small cell lung cancer by targeting ATF1 that is in-
volved in the phosphorylation of ATM [J]. Oncol Rep,
2017,37(4):1980-1988.

Hao CC,Xu XY,Ma J,et al. MicroRNA-124 regulates the
radiosensitivity of non-small cell lung cancer cells by tar-
geting TXNRD1[J]. Oncol Lett,2017,13(4):2071-2078.
Liu ZL,Wang H,Liu J,et al. MicroRNA-21 (miR-21) ex-
pression promotes growth,metastasis,and chemo- or ra-
dioresistance in non-small cell lung cancer cells by tar-
geting PTEN[J]. Mol Cell Biochem,2013,372(1-2):35-45.
Ma YF,Xia H,Liu Y,et al. Silencing miR-21 sensitizes
non-small cell lung cancer A549 cells to ionizing radia-
tion through inhibition of PI3K/Akt [J]. Biomed Res Int,
2014,2014 :617868.

Jiang LP,He CY,Zhu ZT. Role of microRNA-21 in ra-
diosensitivity in non-small cell lung cancer cells by target-

ing PDCD4 genelJ]. Oncotarget, 2017 ,8(14):23675-23689.

B ¥ 2% 2019 455 25 5% 5

(23]

[26]

[27]

28]

[29]

[32]

[33]

Cortez MA , Valdecanas D,Zhang X, et al. Therapeutic de-
livery of miR-200c¢ enhances radiosensitivity in lung can-
cer[J]. Mol Ther,2014,22(8):1494-1503.

Lin J,Liu C,Gao F,et al. miR-200c enhances radiosensi-
tivity of human breast cancer cells [J]. ] Cell Biochem,
2013, 114(3):606-615.

Liu W,Huang YJ,Liu C,et al. Inhibition of TBK1 attenu-
ates radiation-induced epithelial-mesenchymal transition
of A549 human lung cancer cells via activation of GSK-
3beta and repression of ZEB1[J]. Lab Invest,2014,94(4).
362-370.

Yang H,Tang Y,Guo W,et al. Up-regulation of microR-
NA-138 induce radiosensitization in lung cancer cells[]].
Tumour Biol,2014,35(7):6557-6565.

He ZW , Liu Y,Xiao B,et al. miR-25 modulates NSCLC
cell radio-sensitivity through directly inhibiting BTG2 ex-
pression[J]. Biochem Biophys Res Commun,2015,457(3):
235-241.

Ma W,Ma CN,Zhou NN, et al. Up- regulation of miR-
328-3p sensitizes non-small cell lung cancer to radiothera-
pylJ]- Sci Rep,2016,6 :31651.

Tian F,Han Y,Yan XL, et al. Upregulation of microrna-
451 increases the sensitivity of A549 cells to radiotherapy
through enhancement of apoptosis [J]. Thorac Cancer,
2016,7(2):226-231.

Cui SS,Du LQ,Wang YY,et al. Change of miRNA ex-
pression profile in non-small cell lung cancer tissue and
the correlation between it and radiotherapy sensitive [J].
Shandong Medical Journal,2010,50(18).12-13. [fE FE 3,
KA, E 96 A AU miRNA RikiEm 2 s
NSCLC HOI7 USRS 3 3 (1] 1 7R EE 25,2010, 50(18):
12-13. ]

Liu YJ,Lin YF,Chen YF,et al. MicroRNA-449a enhances
radiosensitivity in CL1-0 lung adenocarcinoma cells [J].
PLoS One,2013,8(4):e62383.

Ma DB,Jia H,Qin MM, et al. MiR-122 induces radiosen-
sitization in non-small cell lung cancer cell line [J]. Int J
Mol Sci,2015,16(9):22137-22150.

Gao J,Lyu J,Hu B et al. The expression of miR-424 in vi-
vo and in vitro irradiated A549 cells,tissue and serum
samples of non-small cell lung cancer [J]. Chinese Journal
of Radiological Medicine and Protection,2017,37(5):332—
338. [ MR, Bk, ik, 2. miR-424 78 X 5 £k W8 5 5 1y
AS49 gAY | A Kz AE /IS A I g 2E ORI P R
K] AR R S B i AR, 2017,37(5):332-338 ]
Chen X,Xu YM,Liao XY ,et al. Plasma miRNAs in pre-
dicting radiosensitivity in non-small cell lung cancer[J].

Tumour Biol,2016,37(9):11927-11936.

397



