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7 RNA-525-5p il #8n] RECQ FEZE 1 5 s LI
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VBl FRETFTAPER(HLES FEWEER)MBE, Bk 442000

WE: BHM I/ RNA-525-5p(miR-525-5p ) X L0k g 20 M S TR G AUt s i e AL . 3% Ao 1k i)y
20194 6 H % 20204F 6 /1 , AFLIE 40 MDA-MB-231 MCF-7 .BT474 A5 PEFLAR | K 40 i MCF-10A S0 [ 25 [ B Rh {6
Lo 381 qRT-PCR 346 I A FL MR 40 0 MDA-MB-231 \MCF-7 . BT474 A MEFUIR - A 40 i MCF-10A 1 miR-525-5p [y mRNA
B9 223K 5 K5 miR-525-5p A (miR-525-5p mimics ) B IE (miR-NC) 4 (74 4% miR-NC) .miR-525-5p 2 (5% 4% miR-525-5p mim-
ics) \RECQLS /NTF 4L RNA B PR I8 (si-NC) £ (§% 4L si-NC) \RECQLS /N T3 RNA (si-RECQLS) £ (4% 4% si-RECQLS ) . miR-525-
5p+RECQLS 33 22 1k 28 84K (peDNA) 4 (37 4 miR-525-5p mimics 1 peDNA) \miR-525-5p+RECQLS i3 1A 44K (pcDNA-REC-
QL5) 2l (%% Y miR-525-5p mimics Fl peDNA-RECQLS) , 4 I AR JBU {4 75 % % 25 MDA-MB-231 4liifd ; Western blotting #57l] £ ffi rf
RECQFEZE [ S(RECQLS) (18 [ 2234 5 It 20 A A DU 48 LI 17 5 X058 )10 38 TR 56 TR ARG 0] 512 90 G000 200 B 9 2 T e 5 e e T
PSR AGI AN L (AT A . R S AEEPERLAR L 41 MCF-10A A1 EG , A FLARRE 41 MDA-MB-231 \MCF-7 ,BT474 H
miR-525-5p #£i%[0.28+0.02, 0.33+0.02, 0.42+0.03 k. 1.01+0.08 ] & Z F& % , RECQLS mRNA 14K (1 ik [1.68+0.15, 1.58+0.12,
1.4820.11 It 1.00£0.08; 1.4320.11, 1.38+0.12, 1.53+0.14 £, 0.99+0.07 ] i 3% F+ 5 (P<0.05) . % F&35 miR-525-5p o @ ) RECQLS
Pymy g it LI AN MDA-MB-231 Y8 1=, 34 55 6] 8 G FE S 19 8% . miR-525-5p Tl 7 A4 28 RECQLS 4R iR (1 26 4 , -
] 4% RECQLS (33K o 13338 RECQLS 1] 38 4 miR-525-5p X L B 40 I (1 ) T4 1F R G HESE U/E T . 4518 miR-525-
Sp AT R L A0 B 0 1, 0 X 4 5 PR S ) SR, HCHIL ) 5 4 1) RECQLS A3 3G, 4 1T g S (4 SRy 7 S A5y 1wl o
K FURMIE;  RecQMFHEMEZE; WUNRNA-525-5p; U U

MicroRNA-525-5p regulates radiosensitivity of breast cancer
by targeting RECQ protein-like 5
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Abstract: Objective To investigate the effect and mechanism of microRNA-525-5p (miR-525-5p) on the sensitivity of breast can-
cer cells to radiation exposure.Methods The start and end time of this study was from June 2019 to June 2020. Human breast cancer
cell MDA-MB-231, MCF-7, BT474 and non-malignant mammary epithelial cell MCF-10A were purchased from the American Culture
Collection. qRT-PCR was used to detect the expressions of miR-525-5p mRNA in human breast cancer cell line MDA-MB-231, MCF-
7, BT474 and non-malignant mammary epithelial cell MCF-10A; miR-525-5p mimics negative control (miR-NC) group (transfected
miR-NC), the miR-525-5p group (transfected miR-525-5p mimics), RECQLS5 small interfering RNA negative control (si-NC) group
(transfected si-NC), RECQLS small interfering RNA (si-RECQLS5) group (transfected si -RECQLS), miR-525-5p+RECQLS5 overexpres-
sion empty vector (pcDNA) group (co-transfected miR-525-5p mimics and pcDNA), and miR-525-5p+RECQLS overexpression vector
(pcDNA-RECQLS) group (co-transfected miR-525-5p mimics and pcDNA-RECQLS) all transfected into MDA-MB-231 cells by lipo-
some. The protein expression of RECQ protein-like 5 (RECQLS5) in cells was detected by Western blotting, the apoptosis was detected
by flow cytometry, and the fluorescence activity of cells was detected by double luciferase reporter gene assay. The colony formation as-
say detected the survival fraction of the cells.Results Compared with non-malignant mammary epithelial cells MCF-10A, the expres-
sions of miR-525-5p [(0.28+0.02), (0.33+0.02), (0.42+0.03) vs. (1.01+0.08)] were significantly decreased and the mRNA and protein ex-
pressions of RECQLS [(1.68+0.15), (1.58+0.12), (1.48+0.11) vs. (1.00+0.08); (1.43+0.11), (1.38+0.12), (1.53£0.14) vs. (0.99+0.07)]
were significantly increased in human breast cancer cells MDA-MB-231, MCF-7 and BT474(P<0.05). Overexpression of miR-525-5p
or knockdown of RECQLS could both promote the apoptosis of breast cancer cells MDA-MB-231 and enhance the sensitivity to radia-
tion exposure. MiR-525-5p inhibited the fluorescence activity of wild-type RECQLS cells and negatively regulated the expression of
RECQLS. Overexpression of RECQLS reversed the apoptosis promotion and irradiation sensitization of breast cancer cells by miR-525-
S5p.Conclusion MiR-525-5p can promote the apoptosis of breast cancer cells and enhance the sensitivity to radiation exposure. The
mechanism is related to the targeting of RECQLS, which will provide a new idea for radiation therapy of breast cancer.

Key words: Breast neoplasms; RecQ helicases; miR-525-5p; Radiosensitivity

PRFLA G BCEHA T TE IR IR | C 2 AR i, v]
DAPR B K 2807 0 2L IR N 2 5 B 2L B 2
BRJG  CHR TP AR 2 B B AR 5 R 2 R A 3T
EEU BRI R T e 5 i L R T A
BERFE . miRNA LEFEAE 9 D RE A5 21386 A AT,
HAAN S 5 gmiie 10 & A6 R AR IR e A Ay 7 ik
] B S EAEH . WFSE4GE S/ RNA-525-5p
(miR-525-5p) AJ #1] i) ‘7y $50 9 40 i 7 38 5 AL A6
AR R FLUIE UGB YT BB 5E T RGE |, miR-
525-3p Sy FL MR 98 20 it 4 BE S 2808 5 8 T 9 miR-
NA Z—, HA R RRIT H i g 1 SR
miR-525-5p XF FL i 96 5 S5 f50 8% 4 10 5% i B ML i
KGR RECQ f# i€ (recQ helicase) A DNA fif JiE
fitg , B PR HEH ST 4445 RECQLL . WRN
BLM .RECQL4 Fll RECQLS %5 i 1, Hige ik K F 53
Ji i s N ) IS 5 U0 AE OGS RECQLS 2 H
DNA & il A& E R % UG, Peng 6 i , =
I9 24 S7L. t 9 40 ) RECQLS Bh REAZ 91, 5L DNA
P FE S AEAE (G240, e 4 S B FE A5 1k, W
RECQLS 7] RE J& TNBC B 7E IR Y7 ¥ A5 . RECQLS
1o e IR A /DN 200 i Je 140 7 % ARX DI 1 i 24
PR (HJE RECQLS 78 2L A g 1) D) ReiF o8 &40 .
PR, A58 75 2019 4F 6 H 2 20204E 6 H JFE, B
TEH 1T miR-525-5p \RECQLS X} A LIk 20 itd MDA-
MB-231 4 5 RE S UM A 52 e o

1 #{RERHE

1.1 —HHER AFUREIEMDA-MB-231 MCF-7,
BT474 AREEZUIR T K 4000 MCF-10A 2404 5 56 ¥ 54
PO s DMEM 55 725504 H invitrogen 23 Al 5 G 4F
MG F IR PR A BR 2 7 5 BEmE 7 (meth-
yl thiazolyl tetrazolium, MTT) {7 1 1 55 [ Sellect 23
FJ ; Lipofectamine TM2000 W4 FI | FHOGA= Wy R A
PR F] s —2F 7] TR (bicinchoninic acid, BCA) & 4 E
G EW BB R AR YR R w5 0 Sk
F &0 H 3£ Promega 23 7l 5 A — 385 LM (polyvi-
nylidene fluoride, PVDF) I [ 573003 13t A= W MsHe A
AR T s B R M A5 DR AG I i) & ) 7
P 5 AR YRR BR S W) 5 IR B V-5 B SR 2O
Z /ML AL TN 5 (Annexin V-Fluorescein isothiocyanate/
propidium iodide, Annexin V-FITC/PI) 8 T )32 551
WA R AEYARA R AR R B
SRR FOMOCESR

1.2 FHik

1.2.1 e de B NFLIRIE 400 MDA-MB-231
MCF-7 . BT474 UL J it % LR [ B2 20 il MCF-10A ff
J DMEM 15 3% 3k (109% i 27 L35 ) 75 37 'C.5% — A
Ao 1L it 200 Y 5 SR A4 b R AT L R

122 #3Aen20 N5 IEH B IR MDA-MB-231,
MCF-7 BT474 MCF-10A 4ttt/ 5 bric Ay MDA-MB-231
41 \MCF-741 .BT474 41 \MCF-10A 41 . ¥ MDA-MB-
231 20 i 4 il AIL B0 2 125 43 O miR-525-5p B AL 4
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(miR-525-5p mimics) B ¥ XJ B (miR-NC) 41 |, miR-
525-5p 41 \RECQLS5 /N 14 RNA B4 X B (si-NC)
20 \RECQLS5 /N4 RNA (si-RECQLS5) 4 . miR-525-
5p+RECQLS i 3 ik 25 2 1K (peDNA) 41 . miR-525-
5p+RECQLS i % i5 2K (peDNA-RECQLS) 4 . 4k
7 v 44 BB Ji AR Lipofectamine™2000 f4) 138 B
PAE B miR-NC \miR-525-5p mimics ,si-NC si-REC-
QL5 ., miR-525-5p mimics+pcDNA | miR-525-5p mim-
ics+pcDNA-RECQLS %% Y« & MDA-MB-231 41 g , %
Ped hg ARG IR LIRS HE 57 48 h, FEIEATHE YL AL
B2 A1) alll I (L a3 R S S I SRS AT
1.2.3 miR-525-5p.RECQL5 mRNA # qRT-PCR #
e OE ERPRUE R 1.2.27 & A 40, SR
YHALE RNA J5 , PR H A B cDNA, FH qRT-PCR
it 7 & 17 miR-525-5p . RECQLS & 1 . LA U6,
GAPDH & N %, F 2“=[ (CT,;x,-CT,,) Treatment
group - (CT,,\,-CT,,) Control group |15 miR-525-5p
1) 235, 274= [ (CTypes-CToyppy) Treatment group -
(CTHECQLS_CTCAPDH) Control group ] 11 5 RECQLS ) 3
k. SRS (5-3") s miR-525-5p 1F [1] 5] ¥ CUC-
CAGAGGGAUGCAC, & M 51 ¥ GTGCAGGGTCC-
GAGGT; U6, GAPDH ¥ % il I N S 51 9 )7 41 .
RECQLS 5149 bl 75 38 ml iR 15 o

1.2.4 RECQLS 89k G4am 25 BUE B XTEUERK
WI“1.2.27 B 140, vk b R B SRR e o R T
BB E A, B A Kk e A . K E G
JHER VA s T P JE 44 6 1T PRV, PRI 2 1 e S )
PVDF fi5t . K B BRI 04 3t P 2 h e i@ A—dii (1
1 500) WP E I (4 °C) . 4505 FR IR R A
ZHr(1:1 000) W HBEE 2 h(37 °C) . HHEBECL
HL A2 R IR G0 R EA T R S B, R Image J
GBS IR EEAA

1.2.5 @A —n  $%88 Annexin V-FITC/PI 4
PR T AR e R AR S 1.2.27 25 e L 2 4
L 500 pL B85 22 BRI SRS MUK Annex-
in V- FITC P1, ke W e 1 3t X 200 A SRS ) 248 e 97
TN . HM BT (%) Annexin V-FITC 40,
PEPEANARL & 3 b5 PLRHPE YL (i B 53 F 2 L

1.2.6 & 5 3a el 4m 64 e AL B O
H Siemens Primps ELZR AR 6 mV = X 26, X &
FHE 3 Gy/min, L0 Gy .2 Gy .4 Gy .6 Gy .8 Gy T .
BEEF 10 cmx10 em {0 [, FEHEIE 30 em, 75 58 55 08 5
SEHECEAE 37 °C, 5% A ALBRE; TR R LR
FALRAR, 2985572 4 do SPILEHR S BE PR AT L i3y 7N i
A, AR [E 52 (15 min) F155 M52 4L 4 (25 min) , %
Jo TE AT T UL A A Y v e, AR

1.2.7 %k & B4R A& B AR 5 3 45 ) miR-
525-5p 5 RECQLS #9441 AW B2 e 4
TH ) 33 Target Scan (http s //www. targetscan. org/) il
I miR-525-5p WY bR . B T %9 9iF miR-525-5p 5
RECQLS5 Z [a] (1) # 17] 5¢ & , ¥ RECQLS 3UTR-WT
(¥ RECQL5 3'UTR /Bt ) #l RECQL5 3UTR-MUT
(7 RECQLS 3'UTR h Bt 28 A8 1K ) wi B % 24K psi-
CHECK?2 v, #4 & %% ) 2 i 4 15 2 /K psiCHECK2-
RECQL5-3UTR  WT. psiCHECK2-RECQL5-3UTR
MUT. §H Lipofectamine™2000 43 5K H: 5 miR-
525-5p. miR-NC ., miR-525-5p 11l ] 4 (anti-miR-525-
5p) .anti-miR-525-5p BAPE X B8 (anti-miR-NC ) 4%
% MDA-MB-231,24 h & , 35 WU 2 il i 5 5k R A
D) & AR TR IF A 25 21

1.2.8 it ok S EUE 19 5 BT £l SPSS
21.0 B A, BOHE #1 OC B 9 2 il 8 ] GraphPad
Prism 6.0, i1 E® B x + s 7~ , 24 EEHE LR
FH BN 205 22 0 M+ LSD-0 K 3, R 4 b 5 2R L e <7
FEA RIS . P<0.05 FR2ZFA G2 L.

2 H#R

2.1 Z B JE 4 B8 & miR-525-5p, RECQLS B %k
X 5 MCF-10A 41 #f kb , MDA-MB-231, MCF-7,
BT474 £H 41 i v miR-525-5p mRNA ik i % PR A%,
RECQLS mRNA FIZ& 13253 i % T} & (P<0.05) .
VERES IEH AN 25 5 A Gt L MDA-MB-231
IS T IR SR B oY . LRI 1, R 1,

3 4 5 6
D —-—— -

| ————

1 1—B-WLBh 14 (B-actin) ;2—RECQ #£ & 1 5(RECQLS ) ;3—
OGRS LR R 40 (MCF-10A) 3 4— A LI 9 21 Jitd (MDA -MB-
231) ;5— AFLEFE AN (MCF-7) ; 6— AL 40 (BT474) ,

B 1 RECQLS#HE AL

£1 miR-525-5p RECQLS ZEFLARIE ANML P (1) 3834 /% + 5

- HE  miR-525-5p  RECQLS RECQLS5
UL mRNA mRNA EH

MCF-10A 9 1.01+0.08  1.00£0.08  0.99+0.07
MDA-MB-231 9 028002  1.68+0.15"  1.43+0.117
MCF-7 9 0.33+0.02"  1.58+0.12"  1.38+0.12"
BT474 9 0.42+0.03"  1.48+0.11"  1.530.14"
FAE 508.74 58.98 39.55
PAE <0.001 <0.001 <0.001

11 : MCF-10A 2 AFRGEZLIR - K 400, MDA-MB-231 . MCF-7
BT474 Jg \FLIRIEE A0, miR-525-5p J /N RNA-525-5p, RECQLS5 4
RECQFETS.

(D5 MCF-10A 40 Fe 4, P<0.05,
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2.2 YABEAT RKid R iE miR-525-5pE T L ARE AR
RIS B 5 miR-NC 414 [t , miR-525-5p 41
MDA-MB-231 41+ miR-525-5p 263k B 2 T+ , 400
JHT R 5 762 Gy 4 Gy.6 Gy .8 Gy fRIE T, 4
Ji A7 15 43 B0 W 2 BRI (P<0.05) , L3 2; &1 2, 3,
miR-NC 4 \miR-525-5p 41 ) 51 2 #EAR AL () 2 50(E
WLFE 3, UL L (SERE R 1.659, HA HEEAE .

miR-NC miR-525-5p
'] 0.88% 750% | "1 0.92% 23.16%

o] 01 0.23% . 17557% 0.35%

ey Lo Pt R i i il Thba
10 10 10° 10 10 10 10 10° 10 10
Amexin V-FITC

B2 J ik miR-525-5p VA1 L g 40 i (0 7

#£3 miR-NC 4 .miR-525-5p 20 {1 ¥y ZHURIRI B4
415 D/Gy D/Gy N SF, k SER
miR-NC 2587 1308 1798 0.679 0358  —
miR-525-5p  1.108  0.674 1.720 0411 0.649 1.659

1 :miR-NC i/ RNA-525-5p B BT % HE , miR-525-5p 2
/N RNA-525-5p, D, R 2 BOE I, Dg A HE B 8, Nk Oy i
ZARRIRY y=1-[ 1-exp(-kxx) [N BY L, SF, hy 2 Gy 7 &2k I 9 40
JAE 15 23 K, SER S 34 gt

2.3 miR-525-5p ¥ [5) RECQLS5 45 S W& 4A i
R A WIE B AT R R, miR-525-5p 5 RECQLS 77
TERE ) B AN AL o 5 miR-NC 414 Eb , miR-525-
5p 21 WT-RECQLS 2 M %) 7% Y 176 M db 2 B {1 0.23+
0.02,1.00+0.08 ; 5 miR-NC 214 H , miR-525-5p £H 4
Jiii i RECQLS AHXT 2 111 22 35 1t i R 11$ 0.20+0.02,
1.01+0.08, 5 anti-miR-NC 20 # [t , anti-miR-525-5p

AP RECQLS AH X 85 FH ik B 3 T 1.79+
0.16,1.00+0.09([# 4B, P<0.05) .

RECQLS5 3'UTR-WT 5' aguGAGUCGGUGGCUUCUGGAc 3'

miR-525-5p 3' ucuUUCACGUA-GGGAGACCUc 5
RECQLS5 3'UTR-MUT 5 aguGAGUCGGUGGCUAGACCUc 3'

3 4 5 6
D — . —

R A B B

1 I—RECQ FEHE 1 5 (RECQLS) 5 2— H 3l 1 -3- 1 1% Jiid & 1t
(GAPDH) ; 3—f/IN RNA-525-5p 548142 B 4 % B8 (miR-NC) ; 4—73k
/INRNA-525-5p(miR-525-5p) 5 5—miR-525-5p 11l 4 B 4 % A Canti-
miR-NC) ;6—miR-525-5p # | ¥ (anti-miR-525-5p) -

B4 RECQLSH)3’UTR & A 5 miR-525-5p HAMY TR ¥ 51
FIRECQLS & 1415

24  ®UR RECQLS 3t 2| AR 22 40 Al 4 5 B Rk 1 RO 2
Mg 5 si-NCZAH L, si-RECQLS5 41 MDA-MB-231 4
i RECQLS 35 i REAR, 40 AR 158 i 2 T iy
TE2 Gy 4 Gy.6 Gy .8 Gy f [l |, A i A7 435434
FIEAL(P <0.05), WL# 4, E 5, si-NC4 si-RECQLS
I Z R ) SHUE WL 5, SER {2 1.882,
EATHARAE .

2.5 33FR3iE RECQLS i# # miR-525-5p X3 L AR % 40
BEAESTEIEEER 5 miR-525-5p+pcDNA ZHAH L,
miR-525-5p+pecDNA-RECQLS5 41 MDA-MB-231 4 f
H miR-525-5p ik i E R, A T B E R
7E2 Gy .4 Gy.6 Gy.8 Gy f T, 4 ML A73% 43 5034
FH T (P<0.05) , WL 6,1 6, miR-525-5p+pcDNA
ZH .miR-525-5p+pcDNA-RECQLS5 21 ) 27 £ $ 455 A1
HISHUE WL 7, SER(E R 1.286, HA R HUEH] .

FT2 1 FRIE miR-525-5p X LM AN 6 S AU O SE I /x + 5

21531 FEEUWHE miR-525-5p JAT %% LRI

2 Gy 4 Gy 6 Gy 8 Gy
miR-NC 9 1.00+0.06 7.43+0.54 0.89+0.06 0.75+0.07 0.55+0.05 0.34+0.03
miR-525-5p 9 1.86+0.07 25.76=1.15 0.67+0.54 0.41x0.04 0.04+0.01 0.03+0.01
tfE 27.98 43.28 1.22 12.65 30.01 29.41
PAE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1 :miR-NC /N RNA-525-5p BEHI B 14X HE , miR-525-5p S i3/ RNA-525-5p.
F4 A0 RECQLS X ZL A 4 Bt S BURPE Y52 el /e + s

21 51 R RECQLS5 JHT /% AR

2 Gy 4 Gy 6 Gy 8 Gy
si-NC 9 1.73+0.14 7.50+0.51 0.89+0.09 0.75+0.07 0.55+0.05 0.34+0.03
si-RECQLS 9 0.86+0.07 23.16+2.01 0.67+0.06 0.41+0.04 0.04+0.01 0.03+0.01
tH 16.68 22.66 6.10 14.62 30.01 29.41
P1H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1 :RECQL5 H RECQFEHE H 5,5i-NC 2 RECQ FEHE H 5/ T4 RNA [ PEXS #], si-RECQLS 2 RECQ FEAE HH 5/ T4 RNA
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‘ S-NC . si-RECQLS MiR-525-5p+
"1 os3% 7.43% "1 123% 25.76% miR-525-5p miR—525—5p+pcDNA pCDNA-RECQL5
"’ ‘ 3 4 w07 2asm| 01T% 2414% o 8.65%
10 10 L »
o » §
W 8861% | a4ak| o]7136% | 1ese ' ’ 4#
W e I o1 74.29% 018% | of 73 031% [ .1 0. 0.35%
Anacxin VAFITC (A} ® W e W e [N R
Annexin V-FITC
nexin @

H: 1—B-WLBhE 1 (B-actin) ;2—RECQ F:E 11 5(RECQLS) ;3—
RECQFEE M 5/h TP RNA BAPEXTHR (si-NC) ;4—RECQ FEEE 4 5/
TP RNA(si-RECQLS) .

Bl5 Rk RECQLS XoF L M5 g 41 A 4 S AR i 52 i - A Ay i 204
AR AN T 3 B N Western blotting 45 1l RECQLS & 1126345

5 si-NCHL . si-RECQLS 411 ik Z 4R B4
Eivll D/Gy D /Gy N SF k SER

si-NC 2565 1987 2170 0736 0390  —
si-RECQLS 1363 1.039  2.144 0430 0734  1.882
T 15— TEAH S -
2.5i-NCH RECQ FEEE 1 5 /N T-4HE RNA BAPEXS B] , si-RECQLS
S} RECQ FEZE 115 /N T4t RNA, DO - B 8558 51, Dq 1 1)
N kO LT Z AR y=1-[ 1-exp (-kxx) [N P S5, SF, Ny
2 Gy et BRI 1) 240 M A7 43 84, SER S S B L

3 itig

miRNA & —F A 19-25 /N A% 1 12 20 B 1Y 4 I
P B g AR g /N4> F RNA, H T 30 2R 40 356 4] A
B SR AR 10 R SR S S R R
Anne 25 GE miR-525-3p 78 B #0R 40 0 B N 41
JIE 0 5 e Pk 200 i 75 200 L 4 S B I ) 2k K P
WY S b, o S R B ORI H miR-525-
3p AT #E ) B 0 2 1 1 (B-arrestin 1, ARRB1) it &
A7 1 (thioredoxin, TXN1) Fl1#K 72 35 11 A9 (heat-
shock protein A9, HSPA9) , #5 7/~ miR-525-3p 1 I+ 1
Ko H BT HERAR ARRBL . TXNI A1 HSPA9 Y F i 248
SR A M1 B OCHEE HT, #2278 miR-525-3p ] RE &
O R U AT ZE AT . Mark 58 R I, 16 I
o g8 LR 9 P miR-525-3p S DNA & 58 L R 45 4
A7 & miRNA 22—, FLZR R KT 5% T I, ELX U
TRYT 5 B e LR T N 8 A A7 8 HAT Bl ) 9]

H : 1—B-WLEN % 11 (B-actin) s 2—RECQ 2 11 5(RECQLS) 53—
/N RNA-525-5p (miR-525-5p ) ; 4—{# /N RNA-525-5p 55 RECQ #: 45
15 35 #3525 K (miR-525-5p+peDNA ) ; 5— J {8/ RNA-525-5p 55
RECQ B 1 5 i ik 34K (miR-525-5p+pcDNA-RECQLS ) .

6 FLIEANMIYAE T % RECQLS £ (1323 : A S It XAl A SR 4
BEJHT ;B Western blotting K5l RECQLS ¥4 Y 1%

BEAEH . A NI , miR-525-5p X 3L R J 41 i
5 S TR P SRR P R I R IR AR Y . A5
K T 7L R 98 40 B 2 MDA-MB-231, MCF-7 . BT474
H1 miR-525-5p 1 # ik , 45 R WK , miR-525-5p 5 &
R A, Ry AR IR0 v 1 D) e I 5 29 JE il 5 i — 20
WEFE K& B, 3 23k miR-525-5p 7] {1 2L R 9o 20 i 7
T, 1 S A A X S R R BURR M R e AL
P IR OSSR I T 7 R A () A PR s dE e A
YT B o0 U i 4 56 ARG T 52 3 Je
Western blotting iiE 5% miR-525-5p AJ ff1 [] I 4% REC-
QLS ik,

RECQLS /& RecQ %% DNA fi# Jié i (1) i 5%, 78
[l VR 2 B DIBRAE & 2 il A S v HL A G At
PE Y. Lin &7 HESE & 3 H 9 41 41 h RECQLS
mRNA [ &5 8 & F &, RECQLS A% % ik 5 fih J
(32 T TR B, 20 202 4 A0 AR B2 R TNM 43 1 I 2% AR
KR BRI TG 5 2% . Arora %" IAFSE R
KB, FLIE T RECQLS MY A /K I i T, X
AL BUE AT I R A 25y SRR R o ik (20

R 6 FFERECQLS X miR-525-5p (4 FL A5 20 i 58 55 B /e A RS2 /x + s

2H 5 Eﬁ RECQL5  miR-525-5p T %/% (RLEES

AL 2 Gy 4 Gy 6 Gy 8 Gy
miR-525-5p 9  032+0.03  1.00+0.08  24.81x2.11  0.69£0.07  0.41:0.07  0.05x0.01 0.04+0.02
miR-525-5p+pcDNA 9  030£0.02  0.98+0.07  24.1422.02  0.66£0.06  0.38:0.04  0.0420.01 0.0320.01
miR-525-5p+pcDNA-RECQLS 9  0.81+0.08 0.46+0.04" 8.65:0.79”  0.85:0.07”  0.72+0.05"  0.57£0.05"  0.38+0.04"
FI§ 292.56 196.19 246.48 21.02 106.30 919.00 510.43
PAH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1 :RECQLS5 iy RECQ AL H 5, miR-525-5p M /N RNA-525-5p, miR-525-5p+pcDNA A/ RNA-525-5p 5 RECQ FEHE (H 5 i ik 28 Ak,
miR-525-5p+pecDNA-RECQLS A /N RNA-525-5p 5 RECQ BEZE 11 53 ik gk

(D45 miR-525-5p+pcDNA 41 1L # , P<0.05.,
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R7 miR-525-5p+pcDNA 4] .miR-525-5p+pcDNA-
RECQLS 41 1) S 22 HURT AL S 45

415 D/Gy D/Gy N SF, k SER
miR-525-5p+pcDNA 1.213 1.025 2.034 0.361 0.711
miR-525-5p+pcDNA-RECQLS5 2.289 1.443 1.612 0.541 0.401 1.286

7 : miR-525-5p+pcDNA J 13 /)N RNA-525-5p 5 RECQ FE&E H 5
Jib 1K 28 K, miR-525-5p+RECQL5 4 f# /)y RNA-525-5p 5 RECQ
FEAE 11 5 i Fak U4, DO AP BOER i, D hMERI )4t N k5
i ZHRAY y=1-[ 1-exp (-kxx) NI S8, SF, 0 2 Gy 7l it B 11
ANMIATTE S35, SER N MU B i L

PEFIA: A7 321K I 3 AHOC , #m T FLAE ZLR I h iy 3L
e JIHE , #8278 RECQLS & — A A 4 1) FL e A= )
Fra¥r, SunZE R, RECQL & —Fh i 75 i FL IR
9 Zy IS TR, L9 A Bl T G vk L M i 1) R
LI, FATTHE M RECQLS 7 2L i i G 7 v B AT
HVER . ARBIFFERIN T FLAR IS A0 RECQLS 11
ik, K RECQLS =33k , X 5T A MBS 45 1 1
FH—B0 250198 & BE, fi RECQLS Al i 1 2L
57 A0 R T, 4 L B R A S
1 #35 RECQLS Al 1314 miR-525-5p X 3L e 40 i 4
R 38 BOPE ] XN RECQLS E A 4 HE I £
1@)%,/\%,5!% 2 B 18 52 miR-525-5p Y 306 [ 4
P o X LGS B0 2L ORI I T AR A
BN, R miR-525-5p .\RECQLS 7E FL IR th i 3
REMLTI AL T 50 9 1) S KA -

ZE L it , miR-525-5p v] 384 5% L AR i 20 i X 4
SRR AR BURR M | 3 PT B 5 L (] RECQLS {2 9
YRR T 5, R LRI AT SR BB 7 1] o

(ASCKE 3 WL 10-3)

SEZ 3k
[1] TAFAZOLI A. Coenzyme Q10 in breast cancer care [J]. Future
Oncol, 2017, 13(11): 1035-1041.

[2] CASTANEDA SA, STRASSER J. Updates in the treatment of

breast cancer with radiotherapy [J]. Surg Oncol Clin N Am,
2017, 26(3): 371-382.

[3] GIUGLIANO FM, FALIVENE S, ESPOSITO E, et al. External
radiotherapy for breast cancer in the elderly [J]. Aging Clin Exp
Res, 2017, 29(Suppl 1): 149-157.

[4] BOYAGES J. Radiation therapy and early breast cancer: current
controversies[ ] |. Med J Aust, 2017, 207(5): 216-222.

[5] MCGUIRE A, BROWN JA, KERIN MJ. Metastatic breast can-
cer: the potential of miRNA for diagnosis and treatment monitor-
ing[J]. Cancer Metastasis Rev, 2015, 34(1): 145-155.

[6] TUTAR Y. miRNA and cancer; computational and experimental

[7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

approaches[ ] |. Curr Pharm Biotechnol,, 2014, 15(5): 429.
CHEN M, LIU LX. MiR-525-5p repressed metastasis and anoikis
resistance in cervical cancer via blocking UBE2C/ZEB1/2 signal
axis[ J]. Dig Dis Sci, 2020, 65(8):2442-2451.
RRAR, WG, BRI T AWM B4 SR O T Ik
PO/ RNA BRI )], E PR Y B2 T AR IR RS, 2018,
41(3): 245-249,260.
ZHU X, CHEN H, YANG Y, et al. Istinct prognosis of mRNA
expression of the five Rec() DNA-helicase family members-REC-
QL, BLM, WRN, RECQL4, and RECQLS5-in patients with
breast cancer| ] ]. Cancer Manag Res, 2018, 10:6649-6668.
MILLS M, HARAMI GM, SEOL Y, et al. RecQ helicase triggers
a binding mode change in the SSB-DNA complex to efficiently ini-
tiate DNA unwinding [J]. Nucleic Acids Res, 2017, 45(20) :
11878-11890.
PENG J, TANG L, CAI M, et al. RECQLS plays an essential
role in maintaining genome stability and viability of triple -nega-
tive breast cancer cells [J]. Cancer Med, 2019, 8 (10) : 4743-
4752.
XIA HW, ZHANG ZQ, YUAN J, et al. Human RECQLS pro-
motes metastasis and resistance to cisplatin in non-small cell lung
cancer [J]. Life Sci, 2020, 17: 118768. DOI: 10.1016/j.
1£5.2020.118768.
BACKES C, MEESE E, KELLER A. Specific miRNA disease
biomarkers in blood, serum and plasma: challenges and prospects
[J]. Mol Diagn Ther, 2016, 20(6) : 509-518.
ANNE K, ZARKO B, HAKAN S, et al. Cell survival following ra-
diation exposure requires miR-525-3p mediated suppression of
ARRBI and TXNI[J/OL]. PLoS ONE, 2013, 8(10) : e77484.
DOI: 10.1371/journal.pone.0077484.
MARK TWTEO , LANDI D, TAYLOR CF , et al. The role of mi-
croRNA-binding site polymorphisms in DNA repair genes as risk
factors for bladder cancer and breast cancer and their impact on
radiotherapy outcomes [J]. Carcinogenesis, 2012, 33 (3) :
581-586.
WU J, ZHI L, DAI X, et al. Decreased RECQLS5 correlated with
disease progression of osteosarcoma [J]. Biochem Biophys Res
Commun, 2015, 467(4): 617-622.
LINY, WANG H, WANG X, et al. Low expression of RecQlike
helicase 5 is associated with poor prognosis in patients with gas-
tric cancer| J]. Oncol Lett, 2020, 19(1):985-991.
ARORA A, ABDEL FTM, AGARWAL D, et al. Clinicopatholog-
ical and prognostic significance of RECQLS helicase expression
in breast cancers| ] ]. Carcinogenesis, 2016, 37(1): 63-71.
SUN J, WANG Y, XIA Y, et al. Mutations in RECQL gene are
associated with predisposition to breast cancer[J/OL]. PLoS Gen-
et, 2015, 11 (5) €1005228. DOI: 10.1371/journal.
pgen.1005228.

(S H 391 2020-09-25 , s [A1 H 491 : 2020-12-08)



