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miR—10b—5p inhibitor 2L SUFU & & & ik KT 2 # % T miR—NC 2L (P<0.05), 5 miR—NC+si—NC 4148}t , miR -
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miR-10b-5p mediates the sensitivity of breast cancer cells to
radiotherapy by targeting SUFU*

QIN Bo, LU Lu, ZHAO Tao®
(Department of Oncology, Lichuan People's Hospital, Lichuan, 445400, Hubei, China)

Abstract: Objective To investigate the role and mechanism of miR—10b=5p in radiosensitivity of breast cancer cells.
Methods The expressions of SUFU mRNA, SUFU protein and miR-10b=5p in normal breast cells MCF-10A and breast
cancer cells MCF-7, SKBR-3 and MDA-MB-231 were detected by qPCR and Western blotting. miR—10b—5p in MDA~
MB-231 cells was knocked down by transfected with miR—10b-5p inhibitor, and then treated with 6 Gy “Co y-ray for 2 h.
Cell proliferation and apoptosis levels were detected respectively by clone formation assay and flow cytometry. The dual lu-
ciferase reporter assay was used to validate the target gene SUFU, and the remediation experiment was performed to verify
whether miR-10b—5p mediated the sensitivity of breast cancer cells to radiotherapy by targeting SUFU. Results The ex-

pression of miR—10b=5p in the three breast cancer cell lines was significantly higher than in the normal breast cells (P<
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0.05). Compared with the miR=NC group, the cell proliferation of miR—10b=5p inhibitor group was decreased significantly

(P<0.05), and the cell apoptosis rate was significantly increased in miR—10b=5p inhibitor group (P<0.05). The dual lucifer-

ase report showed that miR—10b—5p knockdown increased the fluorescence intensity of the wild—type SUFU 3'UTR, but

had no effect on the fluorescence intensity of the mutant SUFU 3"UTR. In addition, the SUFU protein expression of miR—

10b—5p inhibitor group was significantly higher than that of miR—NC group, with statistically significant difference (P<

0.05). Compared with miR—NC+si—NC group, the cell proliferation level was significantly decreased in miR—10b—5p inhibi-

tor+si—-NC group (P<0.05), while it was significantly increased in miR—10b—=5p inhibitor+si-SUFU#2 group, which was also

higher than in miR—-10b=5p inhibitor+ si—-NC group (P<0.05). Conclusion miR—-10b—>5p is highly expressed in breast can-

cer cells. Knockdown of miR-10b=5p can enhance the sensitivity of breast cancer cells to radiotherapy, and the mechanism

may be related to the targeted inhibition of SUFU.
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ANFEARL, W/ RNA (microRNA, miRNA) i &
R IR T 25 IR YT B AL TR R i DR AR R R R

miRNAs J&—FI K A 19 ~ 24 M H RIS /N
+ AF % % RNA, 8 oF #8 a) 88 2% A 37 Ak 8% IX
(3'UTR) Z 5635 2R I UTER . miRNA JL-F-7E 5
A AWy ik B v A 2 O SR MR A A 4 40 A
F 2 L SR IR L A Ak T L S E RN IR
N AR AN, miRNAs 3 52 76 24 iy 0 71 PR
oA L R -5 IR e AR A G 52 e 22 e A
Y7k . miRNAs 323K 28 P84 Bl F b i & A 4
iR B RZEMER . AE R miRNA G5 B
Z—,miR-10b-5p 5 FLIRIE 1Y & AR B UIAHOC . A 0F
SR, 5IEW A4 LA L, miR-10b-5p 7E 7 &
PR LR g 2k i LR 7S AL M LR 40 A
2RIk, H 5 iR 40 i Y 1 B FNAR 28 B A DG
AN, AN IA A S 59 miR—10b—5p 5 5% 7] 5 & {2 ik
LRI A 42 2B . ARWESY B AR R 1T miRNA-
10b—5p 7F FL M6 4 M 0 SOUSPE b g 4R T, 51 B

FOGHEEAIL -
1 #MREFE

11 @ 5iH A FLMRE 40 i R MDA-MB-
231 ,.SKBR-3 .MCF-7, 1F % AFLAR 40 2 MCF-10A
¥ig g 36 E A5 52 W) O G o Lipofectamine
2000 & 33155 iR 5] £ (TaKaRa A &, H AS) , PCR 5]
Y1y 5 E W VAR B R R R R A E A R A
15 27 5L FG 4 1L % (Biological Industries, 3¢ [# ) ,
miR—10b-5p inhibitor (Sigma 2\ 7 , 36 [ ) , ¥ 8 & M
B R (PR A E L, B ED , BEFR X (Invitrogen 2
H), 26 E ), Annexin V-FITC 4 Jifd 5 T K6 i 2t 57 £
(EY THRARAF,EHE),SUFU . B-catenin , His-
tone H3 SATEFEHTIR (CST AR, SEE) | H i -3-
IR i & & (glyceraldehyde—3— phosphate dehydroge-
nase, GAPDH) —HU FISEHT R 1gC —Hi G = RAH,
D,

1.2 HEFREEE HEFEILRAESZRE
Yo 5 E T E R R 100 U-mL™ | B % R
100 pwg-mL™" . 15% Jifi 4= IfiL 35 B9 DMEM K5 3% & Hh 55
F . PEHUR R KI5 MDA-MB-231 40 Jfd, J5 /i 174
Ak, FH A 4% 35 J 8 8% 41 2% 13 R 1x10°4~/mLo
YR READ T 6 LA, 37 “CHFH 24 ho Fi FR Tl i i
B 4543 51 4d ] miR—10b-5p inhibitor . pre—miR~10b—
NC #1 [ SUFU 119 siRNA S 25 1 %] i siRNA % e 4
L, G I 2 A%

1.3 EEERE LA MAIEE /35 miR-
10b=5p inhibitor , pre—miR—10b-NC J&5 , ¥ 4 Jfl 53 K
miR-10b—>5p inhibitor 41 1 miR-NC £ ; % Y& J5 ¢
54T SUFU siRNA Bz 25 oy 0 R e | [] Bof o 438
TR A i 1Y si-SUFU#2 HE AT J5 225056, 340 M
miR-NC+si-NC 2 . miR—10b-5p inhibitor+si-NC £
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1 miR-10b=5p inhibitor+si—-SUFU#2 41 . ¥ 41l Jfl %
[EESS R GRS G SR AN B iR ST ke
JHL %% B A 1x10°1/mL. ¥ 4 B4 Fh 2= 6 fL4k , 37 °C
5 24 h, 6 Gy “Co y- T4 MG 2 h, 5557 1 .
> IR PR R AT D 1 240 i m B R, 385 SR, PBS T Uk
3R, 4% 22 B PE[E 52 0.5 h, 2% 45 i 22 U4 5,5 min,
Ve LY, IR ISR I e B (=50 410 1
ArilE) . SLEEE 5K,

14 AXARAKLUMERBET Y56 Gy “Co y-
STE IR 2 h R 5T 2084 KA MDA-MB-231
AN, PBS T 1 3 WK, A 1 mL 1454 28 i Al 10
pL Annexin V-FITC, WENR A A, & REEE T 30
min, 5 L PLYL A it 280 4 i 7335 FACS Ar-
ray £ W1 BT (Biosciences , 9% &) A8 Y 258 i
1.5 ZAZE £ PCR# 7l miR-10b-5p.SUFU By &

ik BUOR B K30 MDA-MB-231 48 it K 55 9% 24 h
) MDA-MB-231 4 ifd, >k FH TRIzol 1 4 ML 2H 2L 1 4
LBV RNA, 224023 G BE VARG RNA Wk B2 R 20 2
Wik SR Z 21 pg BURNA, S wL 10xMix. I wL Ran-
dome 6 primer., 1 uL oligo dT Primer, ddH,0 b 72 &
20 pL; WikESE440F 37 °C 30 min 95 °C 15 s, -4 Cf4#
FE B 1 g i RNA S5% 5%k ¢DNA, H IDTE 28 4Pl
(pH=8.0, Integrated DNA Technologies , 3¢ [E ) i f 2
10 ng- pL™'c qPCR VAR £ 225 pL SYBR Premix
Ex Taq II .20 ng ¢cDNA F1 I F ¥iF 51 9 3t 40
pwmol - L, ddH,0 #MF& % 50 wL. K #E qPCR BiHH 45
BEATREI | 52 45 4 - 95 CHRAZR % 30 5,95 “CAEE
55,60 °C 455,70 °C 45 s, 3L 40 MG, A mRNA
FR K A S % H R (U6) #EATIH — L AbH . 512
WEE S, qPCREIMINE 1,

A1 qRT-PCR %374 745

Tab. 1 qRT—-PCR experimental primer sequence
5 AL EIEY BG4
ue6 5'-GATTTCTCCCTCATCGCTTACAG-3’ 5'-CTGCTTCATGATCGTTGTTGCTTG-3’
GAPDH 5'-GGTGAAGGTCGGAGTCAACG-3’ 5'-CAAAGTTGTCATGGATGHACC-3'
SUFU 5'-GAACTCACACAACGTCTTTCAC-3’ 5'-AAGGGACAGCAAGGCTTAAACAC-3’
miR-10b-5p 5'-CCCTGTAGAACCAATTTGTGTAA-3' 5'-GACCCTGTGACTATTTTTAAAAA-3’

1.6 Western blotting # il SUFU & H &% PBS
P FE 40 wg ME I (1:1000) , I 5 min 28 15 1
¥E, 120 V Mini-PROTEAN TGX %E i H ik (25%,
CST > F), 3£ E )30 min; B T3 15% W BER Tris— 1
MR 2% " P -5 10 min, 35 V §% % & PVDF JIi
(Billerica A /) , £ [# ) ; ' F &% 5% Wi g 4= W5 19 TBS
HE R 1 b A —$T, 4 “CFF 3% TBST i Uk
PVDF 4 0, A FEH0 R 1gG I ERPET 2 h;
TBST e , A KGR ECL 252 ; UL GAPDH
RN Z, K Image J 84X 85 (45 #E1T 4 5 4
Bro SCHHE SR,

1.7 FURAZEMWEZE OB K 240 i 42
il F 96 FL A , 23 5 %% %& miR—10b=5p inhibitor 400
ng . Fl 5L A SUFU £ 56 28 /& pmirGLO-miR-424-SU-
FU 3'UTR 800 ng.miR—-10b-5p % ik # 1k 5 2% ki
AR B XT BB 60 pmmol - L7'5 4 wL Lipofectamine
2000371 F 100 WL Opti-MEM 1 1532 JE4 B, 37 °C
MEE 15 min; IR FEIG 1 Lipofectamine 2000 IR
YL DNA,37 CHFE 25 min BHRASIERRIMAE 0.8
mL Opti-MEM T 35 3% 3 (1) 41 ffd v 4z SR 5, 55 5%
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4 hy BT 15% fR AR SRS & B AR 3R 0 S a5 77
FEEESR 24 h WCSEAR ML . F BEOBUHE ' 2 il 4t 45 56 [
TR0 6 150 IR A D ¢ ' 2R il I 1 1 I A SRS T
VB R KR BB, LU DOBMEE N NS

1.8 ZitZEAiE  RHAISPSS 19.0 G il A F kT
BBt , 224118 SR H ANOVA J5 225387, LA P<
0.05 hERA G FE L.

2 HR

2.1 PR % 40 B & & miR-10b-5p. SUFU By &
K OARBEIR AR W, 3 R EL IR g A &R MCF-T,
SKBR-3 .MDA-MB-231 1 miR—10b—5p ik /K V-
i3 m T OE R FLR 40 MCF-10A (& 1A) (P<
0.05) ; 3 F FL B g 41 B & v SUFU mRNA FIEE (1 A9
IRV AR T IEH FLAR M MCF-10A (] 1B,
1C) (P<0.05) . P MDA-MB-231 4 fifs ' miR—10b—
Sp 2k K V- di i, R BE UL A0 I R OO R IS ST e
SCH

2.2 EUR miR-10b-5p X F b5 4% 28 i MDA-MB-
1 ETrEEEFATHEN 5 miR-NC4H
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7 : (A) miR-10b-5p 72 4 A 7L 28 0 3 89 % 35 5 (B) SUFU mRNA 7 4 0 51 I8 40 i 8 5k 3k 5 (C) SUFU 2 B 72 4 A FL AR 40 0 P By R 3K

"P<0.05.

Note: (A) The expression of miR—10b—5p in four kinds of breast cells; (B) The expression of SUFU mRNA in four kinds of breast cells; (C) The ex-

pression of SUFU protein in four kinds of breast cells.”P<0.05.

W1 FUI0% 48 i % % miR—10b—5p SUFU #y 5 & 15 4L
Fig. 1 The expressions of miR—10b—5p and SUFU in breast cancer cell line

A Lt , miR—10b=5p inhibitor 41 miR—10b-5p 4 Xf &
K iR 3 AR (P<0.05) (8] 2A) , #2785 miR-10b-5p
R B o L AR 41 MDA-MB-231 48 6 Gy “Co
V-SRI 2 WG, I SR A R R, 5 miR-
NC 20 %8 , miR—10b~5p inhibitor 2 4 it 44 5 7K - B
R (P<0.05) (E12B) s i AN MIAR 25 R o, 5
miR-NC 41 L%, miR-10b—5p inhibitor ZH 2l Jifd i T
K 2 1 (P<0.05) (K 2€) .
2.3 BB miR-10b-5p X Wnt/B—catenin {5 5 i %
g2 5 miR-NC 4 AH [t , miR-10b—5p inhibitor
21 40 A% B—catenin &5 H R IE T IH, T H B
—catenin 45 H 35 _FIH(P<0.05) (K 3),
2.4 miR-10b-5p B @) = SUFU  TargetScan [
il T9 I 4% 5 22 B, SUFU 2 miR-10b-5p 1 # 5 A
(1 4A) s WG ER B 5256 7, B miR—10b-
Sp Al 4 B 4= B SUFU 3'UTR 1 %€ )6 o J& (P<
0.05) , fif % 278 B SUFU 3" UTR 4% Y658 5 JC B i
(P>0.05) (5] 4B) ; Western blotting %% 2 i 7~ , miR-
10b=5p inhibitor 41 SUFU %& 4 % ik KV B % & T
miR-NC 41 (P<0.05) (& 4C) .
2.5 miR-10b-5p i& i SUFU i 3Z MDA-MB-231
MR AT EREEKTE AMREGERER,si-
SUFU#1 Hl si-SUFU#2 41 SUFU %5 1 26 15 K 2 1
F T (P<0.05) (&l 5A) , 0356 35 il D350 R 45 s 1Y
si-SUFU#2 H 17 5 2255 50 . S5 59 70 0 miR-NC+
si-NC 2 . miR—10b—5p inhibitor+si—-NC 2 #1 miR-
10b—>5p inhibitor+si—-SUFU#2 2H . 7 F& JE i 52 16 45
W IR, EHIEIT A, 5 miR-NC+si-NC 41 HL %5,
miR-10b=5p inhibitor+si—NC 2 41l Jf1 1 5t /K - i 2

[ A% (P<0.05) , Tl miR—10b=5p inhibitor+si-SUFU#2
2 240 e 15 58 K7W & B0, B T miR-10b—5p in-
hibitor+si—-NC 2H (P<0.05) (&l 5B) , $& 7= @ 98 SUFU
AL DL 35 55 35 7 J miR—10b—5p % 248 Jifd (%) 184 5 4170 7
YEM .

3 it

FLAR AR 2 4 T B L i UL e, ek
R R | TF 25 T LA Lo PR R T KRB
JE 3 R 1 e B XU ). B AR 9 4R, 0 fi 26
6] 27 7 R I 96 R A5 5 T 5 3 I 0 o) 7] 4 2L
FEIZ W RNATT B IUR TR (AL R
MR A AR AR AN BE A N . miRNAs & ZFf
AN NI A N ka4
T miRNAs [ 578 Rk e Mg & 4 R b k&
FESEZLAE R 52 0 45 I e 4 M i 35 5 oAk IR 2B R
JHT-5%, H.ZFh miRNAs # UF 52 68 9% 14 fin i 923 41 g
A TR BRSPS miRNA GE05 i B 22—,
miR—-10b 2 5 &7 6L 45 2L R 7 ) 22 Fh A28 iR i)
KA IR B miR-10b-5p A4 52 1k 7K 5 S IR i
(RS P B % A0 T A% R AR 78 S TE AR 5& , TR miR—
10b—S5p 1] I8 25410 1] /)N B Ak 98 A5 750 b i Jed 400 i 17%) 3
& s miR-10b—5p £ FLAME h it &3k, 5 B H AR A7
BRI B 7005 %% Y0 A O s miR—10b—-5p R AJ LARAE
JE & P FLRBR S DA B, R LR VAT Y S
H 220 SR, miR-10b—5p 75 FL AR 98 o i i 1)
A=W F ROV AE B A F AL AR B . DRt
UMl T i miR—10b—5p 78 FL AR P A4 A 92246
T H o L M g BB 3 0T SRR (g VR TE 2 i), 1T BB
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7 :(A) qPCR AR miR-10b-5p & 35 & 5 (B) 7 [& ) pik 52 B4 0 20 A0 36 8 5 (C) 9 = 28 o AR 91 40 AL B = . "P<0.05,
Note: (A) The expression of miR—10b=5p detected by qPCR; (B) The cell proliferation detected by clone formation assay; (C) The cell apoptosis de-

tected by flow cytometry. "P<0.05.

B2 B miR—10b—5p & 2L I8 545 40 B MDA-MB-231 3 4t 3 77 J& 3 5 Fo 8 1= 8 % v
Fig. 2 Effects of miR-10b-5p knockdown on proliferation and apoptosis of MDA-MB-231 cells after radiotherapy
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miR-10b-5p inhibitorZH
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GAPDH GHEEED G 36 D:

K3 8 miR-10b—5p % Wnt/B—catenin {5 & & i % v
Fig. 3 Effects of miR-10b=5p knockdown on Wnt/B—catenin signaling pathway
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A B
hsa-miR-10b-5p GUGUUUAAGCCUAGAUGUCCCAU 4- B miR-NCZ
« B9 miR-10b-5p inhibitorZH
2890-2896 SUFU 3’UTR UUUUUAAAAAUAGACACAGGGUC 3] .
miR-10b-5p =
C miR-NCZH  inhibitorfH e
K21
SUFU +~~== @ 53LkDa =
E 14

GAPDH | =sssme e 30 Da 0
S WT MUT
7 :(A) miR-10b-5p 5 SUFU 3'UTR #8187 45 45 (B) W3¢ b R B4R 4 5230 45 K 5 (C) Western blotting # Il SUFU & & # % 3k . "P<0.05,
Note: (A) The targeted binding of miR—10b—5p and SUFU 3'UTR; (B) Results of double luciferase reporter assay; (C) SUFU protein expression de-
tected by Western blotting, “P<0.05.
K4 miR-10b-5p ¥ 11 4% SUFU % 3k

Fig. 4 miR-10b—5p targets and regulates the expression of SUFU

&
& S 400
¢ N & S 2300
> P " &= A 4 2200

& & & &

A : : 0
N

GAPDH | S S S—— 36 kDa

7 : (A) Western blotting £ 71l SUFU & 8 % 5 (B) 7 14 B A% 52 oAb 1] & 28 48 38 75 K F . 5 miR-NC+si-NC 41 th %, "P<0.05; 5 miR-
10b-5p inhibitor+si-NC 41 . % , *P<0.05
Note: (A) The knocking efficiency of SUFU detected by Western blotting; (B) Cell proliferation in each group detected by clone formation assay.
Compared with miR-NC+si—-NCgroup, *P<0.05; Compared with miR—10b=5p inhibitor+si—-NC group, *P<0.05.
B5 miR-10b=5p i it SUFU i 42 MDA-MB-231 41 Jl # 4T 6 97 J& B9 24 78 K F
Fig. 5 miR-10b-5p regulates the proliferation of MDA-MB-231 cells after radiotherapy via SUFU
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1] #mek, WAR, RiKIK, £ . IGF-1R F $LIR # 40 i bk MDA-
=] 2= L o1 1Y f ‘n e 3 N ) ‘
SUFU J& Hedgehog 155 2k S 137 14 7 981 %5 ), 7T 3 MB231 49 o 48 7 AL 45 A Ay 80 % v [J). TLAR MY G I 2
i i Hedgehog {7 53 % T IR F Gli i &35, 2018, 26(22): 3550-3553. DOL: 10.3969/j.issn.1672-4992.
FE R BRI T IR IR | b 28 e SR AR SO LR IR Hh R 2018.22.006.
: e T [2] EMA, A%, H3A, % ps3 &A% DNA 54 HF &
??ZI:TWE.EVE}% ) ﬁﬂﬁi{ﬁ Miljj TargetScan ﬁjﬂﬂu@ﬂ_\‘ s MDA-MB-231 g[ﬂ)q@;b-r_‘;q:éﬁfflgmg\;t;*m%“”_ gg;(m.;ﬁ—;{
SUFU & miR—10b—5p [ #E L H 2700 % %, 2018, 30(5): 349-353. DOL: 10.3969. issn. 1004—
_ 616x.2018.05.004.
S 51 3 K L 2 {R—10b=5p [
iliﬁfnLﬁﬁ{)JzLE% Hf]ﬂ@':':‘ml\R‘ 10]? Sp IR [3] #EE, WA, T, % . ANXA2 siRNA & TR A 540
3B B miR=10b=5p X “Co y= 3 LRI IR Y7 e 4l T 4 TR £ A RO 8 oA [T). AR K S R (E
i 488 R T (0 B W L E S 3 L R 0 i & o #5), 2018, 53(5): 647-650. DOI: 10.13705/. issn. 1671-
. . _ 6825.2018.02.003.
miR-10b—5p F kK -3 i 38 5 F IE & FLIR A, 2

(4] ATsEw, R, 45, % miR-181a-5p % Kras 5+ $LA
B miR~10b~5p AJ A i 42 i 410 ] SUFU S 4 52 9% fm o MDA-MB-231 5§ 7 7 £ 69 342 48 A [1). 8 3% %
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