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# E. BB M circ_0008039 3L B4 o Ak 3  mA B e Hem R AR, Fik #2018
J’:F 1 A% 2019 J’:F 10 ABdakILEERLEH 30 FLRBEZEAMRAATZE KELIRBEARFREFTA
mut AT, R SR %K Z % PCR(qRT-PCR) # M| $LAE 5% 20 2% . % 5 2B 2% F circ_0008039 & ## ) RNA
(miR)-1287-5p %ualcjro PRI 35 I B ACSUMR bk w8 (MCF-10A) 5 $UM 5% %8 18 2 (SKBR3.BT474 . MCF-
7.BT-20), % 3 % si-NC, si-circ_0008039, si-circ_0008039 , anti-miR-NC, si-circ_0008039 5 anti-miR-1287-5p
#3Z BT-20 @0, 2 B4 4 5 X9 RF 4 A si-NC 41, si-circ_0008039 41 . si-circ_0008039 + anti-miR-NC 21
% si-circ_0008039+anti-miR-1287-5p £8, X J8 qRT-PCR # | & 28 48 J& P circ_0008039 ,miR-1287-5p % i& K
5 R R CCK-8 b 2m i3 78 W& K & (A) L SRR AR K 20 J A ) 2 JE B HA L R R S 3k & B 4R 45 55 36 46 )
circ_0008039 5 miR-1287-5p ¢ ¥e 1 % % , K Al Western blotting i # Ml #% % 48 % & & 34% 3B(LC3B) .Beclin-
1.p21. e A &G DI(CyclinDD B G KA KF, R UWRBLAEL Y circ_0008039 X K+ &HTFTEFHA
2, miR-1287-5p A K FIKFHREFULE, £F A %5 E N (P<0.05), 3LI &% SKBR3.BT474.MCF-7,
BT-20 s ¥ circ_0008039 #5 & ik K F & T MCF-10A 4w fe, 2 F 3 H %+t 5 & L (P<T0.05), A& circ_
0008039 J& ,si-circ_0008039 £1 A ,CyclinD1 & & & i K F KT si-NC 4, LC3B, Beclin-1.p21 & & A &X KT &
T si-NC 4, £ 339 A % it 5 &L (P<0.05), si-circ_0008039 24 GO/G1 #A4m Ao b 15 K T si-NC 8 (P <<
0.05), miR-1287-5p 42 WT-circ_0008039 # 4k #9 3¢ & & B & AKX T miR-NC 22 (P <C0. 05), T miR-1287-
5p & ik KFJE ,si-circ_0008039+anti-miR-1287-5p £A# miR-1287-5p K -F .G0/G1 Hf 4 i vk 1A . LC3B, Beclin-
1.p21 & & K -FI& T si-circ_0008039+anti-miR-NC £1, si-circ_0008039+anti-miR-1287-5p 20 &5 A .S 2 4w L bk
#] .CyclinD1 & & K -F & F si-circ_0008039+ anti-miR-NC 21, £ F ¥ A % it F & L (P<<0.05), &it Uk
circ_0008039 T i i LA miR-1287-5p # 5 FUAE A& 20 A6 B 20 [ . 3 oh) 2 L 38 78 ST PR 2 20 L B o,
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Mechanism of circ_0008039 regulating autophagy ., proliferation and cell cycle of breast cancer cells
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Abstract: Objective To analyze the effect and mechanism of circ_0008039 on autophagy,proliferation and
cell cycle of breast cancer cells. Methods A total of 30 patients with breast cancer diagnosed and treated in
Northwest Women and Children's Hospital from January 2018 to October 2019 were selected as the research
objects,and their breast cancer tissues and adjacent tissues were collected for detection. Quantitative real time
polymerase chain reaction (qRT-PCR) was used to detect the expression levels of circ_0008039 and microRNA
(miR)-1287-5p in breast cancer tissues and adjacent tissues. Normal human breast epithelial cell line (MCF-
10A) and breast cancer cell lines (SKBR3, BT474, MCF-7, BT-20) were cultured in vitro. si-NC, si-circ _
0008039, si-circ_ 0008039, anti-miR-NC, si-circ_ 0008039 and anti-miR-1287-5p were transfected into BT-20
cells,respectively. According to the different transfection methods,they were divided into si-NC group., si-circ_
0008039 group,si-circ_0008039 + anti-miR-NC group and si-circ_0008039 + anti-miR-1287-5p group. The ex-
pression levels of circ_0008039 and miR-1287-5p were detected by qRT-PCR. Cell proliferation and optical
density (A) were detected by CCK-8 assay,cell cycle was detected by flow cytometry,and the targeting rela-
tionship between circ_0008039 and miR-1287-5p was detected by dual luciferase reporting assay. The expres-
sion levels of microtubule-associated protein light chain 3B (LC3B),Beclin-1,p21 and CyclinD1 were detected
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by Western blotting. Results The expression level of circ_0008039 in breast cancer tissues was higher than
that in adjacent tissues,and the expression level of miR-1287-5p was lower than that in adjacent tissues,and
the differences were statistically significant (P <C0. 05). The expression level of circ 0008039 in SKBR3,
BT474 ,MCF-7 and BT-20 cells was higher than that in MCF-10A cells,and the differences were statistically
significant (P<C0. 05). After knocking down circ_0008039,the A and CyclinD1 protein expression level in si-
circ_0008039 group were lower than those in si-NC group,while the protein expression levels of LC3B, Beclin-
1 and p21 in si-NC group were higher than those in SI-NC group,and the differences were statistically signifi-
cant (P<C0.05). After down-regulating the expression level of miR-1287-5p,the GO/G1 phase cell ratio in si-
circ_0008039 group was higher than that in si-NC group (P <C0. 05). The luciferase activity of WT-circ_
0008039 carrier in miR-1287-5p group was lower than that in miR-NC group (P <C0. 05). The levels of miR-
1287-5p,G0/G1 phase cell ratio, LC3B,Beclin-1 and p21 protein in si-circ_0008039 +anti-miR-NC group were
lower than those in si-circ_0008039+ anti-Mir-NC group. The A, S phase cell proportion and CyclinD1 protein
level in si-circ_0008039 + anti-miR-1287-5p group were higher than those in si-circ_0008039 + anti-miR-NC
Knockdown of circ_0008039

can induce breast cancer cell cycle arrest, inhibit cell proliferation and promote autophagy by up-regulating

group,and the differences were statistically significant (P <C0. 05). Conclusion

miR-1287-5p.
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3L 985 miR-1287-5p/ A I & 28 1 Hox-A7(HOXAT)
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1.2.1 SEEesrdl ¥ AN 2L b Rz 4 Mg (MCE-
10A) . 3L Ig %% 40 i &2 (SKBR3., BT474, MCF-7., BT~
20040 & F DMEM ¥ 32 W P 538 . R &85 70%
WP AR 2 A%, R BT-20 40 B 9 B Ry 1 X
10°/mL, 44 H AR T 96 FLAL, B FL 100 pL, 53 5K
si-NC.si-circ_ 0008039 (X circ_0008039) . si-circ_
0008039 5 anti-miR-NC, si-circ _ 0008039 5 anti-
miR-1287-5p( F 4 miR-1287-5p) % Yt % BT-20 4 il .
3 e A si-NC 4., si-circ _ 0008039 #H ., si-circ _
0008039+ anti-miR-NC £H } si-circ_ 0008039 -+ anti-
miR-1287-5p 41,

1.2.2 SR % E & PCR (qRT-PCR) Ml 5E circ
0008039 . miR-1287-5p ik /KF HRHEUEZH L F
Jif g 20 41 s MCF-10A, SKBR3, BT474, MCF-7, BT-
20 2 K L YL 5 i BT-20 40 b i 8 RNA 1l 5E /K
PR R SRR 3R A5 cDNAL IF DL b 455 R it
1T qRT-PCR, . H % & LightCyclerd80 %¢ J¢ & &t
PCR XA circ_0008039 ,miR-1287-5p ik K-,
1.2.3 CCK-8 4 BT-20 40Mu 54  BT-20 40l
251,21 b3 1 10 pL CCK-8 IS & 40 2 h,
SRIGAE 450 nm AL OERE (A,

1.2.4 UM 45 40 40 i A B0 B ik £k 2%
ik (PBS) Pk 4% B0 L B4 (500 pL) L fiTA 3.5 mL
W 0% CBERB. BT 4 CHEFRBFEE 24 h, LU
3 000 r/min B> 5 min. & LW IMA 50 pL %4
T A(RNaseA) , BT 37 CHEEFIEF 30 min,
JA 450 pL ML BE (PD R, & T 4 CH B
I 30 min, R I =X 20 A A S A0 A JE 409 [ A0 4
A A A5 143 22 (GO) 1 /DNA & M ET (G 1 . DNA &
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(S DNA & U5 (G2) 3 /4043 2L (MO ],
1.2.5  RUHOG & B 445 5 B HIE cire_0008039 5
miR-1287-5p B[] 3¢ & 2K A Circinteractome #{
P PEFSN 5B 7R cire_0008039 5 miR-1287-5 445 & i
M BT-20 41 i 5 49 ak Ty ) B A= 7 /58 AR A 2k
WT/MUT-circ_0008039 5 miR-NC & miR-1287-5p
mimics FEEEYL . FEYL 24 h T K I 0 2 RETEE .
1.2.6 EHTEHEE (Western blotting) #: I 735 & A1
KB H % 8E 3B(LC3B) \ Beclin-1., p21 ., 41 ig & 1 %
D1(CyclinDD) H H I F£ KK P H 400 pL RIPA
fiff VB BB R L, A hE S BN M TR G RS H UK
(SDS-PAGE) BEE /- B§ H H ARG e B 2 R — | &
#5 (PVDF) I |, 78 5% AR W 4 v &6 2 hy Jm A
LC3B.Beclin-1,p21,CyclinDl —#i (1 : 1 000), & F
L CHEER R 5 8 20000 EER THE 1
ho, >R 8 5 B Ak 2= & OB R (ECL) W52, 1H 55 LC3B.,
Beclin-1.p21.CyclinD1 & [ £ 5B K F .,

1.3 5% MCF-10A .SKBR3.BT474 . MCE-
7.BT-20 40 Mg W A 35 B ATCC 40 M J&; Lipo-
fectamine2000 My H L TT &3 % ;si-NC.miR-NC . anti-
miR-NC,si-circ_0008039, miR-1287-5p mimics, anti-
miR-1287-5p W 7 1 ¥ 75 ¥ 5 ) 5% 5 | 28O 3 &
PCR&XFIM [ H A TaKaRa 2\ 7 ; Trizol 7 [q
TN R L A s 2 B B A B A Al CCK-8 1t i A
MCE 23 ] s St A LC3B. Beclin-1 ikt [ #9311
A TRABR A bt A p21.CyclinD1 HTiK | 1L
FPith IgG(HRP F5id) — 4 [ 35 E Abcam A,
1.4 SRiteaabs R SPSS21. 0 e iF 54 k41 %
Wotr. HELESHTAMITERBU 2 +s Fw, W
AR R ¢ K50 2 41 A) F R B R Oy 224y
Mro L P<<0.05 WESAHSIT¥E L.

2 & R

2.1 AFLIR A LURE 55 A2V B cire_0008039
il miR-1287-5p WY FRIKKF LI FLIRIE A LU cire
_0008039 FiE K& T 5 4 41, miR-1287-5p ik
KA T Z AL =R A G E X (P<<0.05),
W1,

2.2 5 AFLRAME T circ_0008039 A K It
B FLBE R SKBR3.BT474, MCE-7., BT-20 4 ifl
circ_0008039 ) & ik /K F & T MCF-10A 4 il , 2 &
YA G L (P<<0.05), L% 2,

1 cire_0008039 F1 miR-1287-5p ¥ A T AR 9% H 42 Fn
BEHAPFHRIEKFLE (x£s5)

21 51 circ_0008039 miR-1287-5p

I 55 41 41 1.03240.02 1.0040. 02

FLAR I 4L 2.89+0.11 0.37+0.02

¢ —16. 860 24.770

P <0. 001 <0. 001

2.3 K circ_0008039 J& si-NC 41l circ_0008039

0¥ BT-20 40 A K AH & A K &
0008039 41 A .CyclinD1 £ [ #iE K VAL T si-NC 41,
LC3B.Beclin-1,p21 # [ £E KV & T si-NC 41, 22
SWE G L (P<0.05), WWE 1.3 3,

si-circ_

*2 circ_0008039 £ AZLER A R ) RIZ KT (2 £5)
41 g 5 Y cire_0008039
MCF-10A 1.0040. 02
SKBR3 3.4940.03"

BT474 2.4240.02"
MCEF-7 4.49740. 06"
BT-20 6.2740.03"
F 3 499. 000
P <<0. 001

5 MCF-10A 4l lb# . © P<C0. 05,

si—NCZH si—circ_00080394H
021 —_— _
Cyolinpt W 100
Becl in—1 — - 60X 103
LC3B — _ o
GAPDH | — -
A 1 si-NC ZB#0 si-circ_0008039 28 [ I . 12 5 46 3

BEBERIEKE

£3 AR circ_0008039 J§ si-NC ZA#A circ_0008039 ZAH) BT-20 4iffl A BRHEXEZEAKFELLE (x+5)
205 circ_0008039 A(450 nm) LC3B Beclin-1 CyclinD1 p21
si-NC 41 1.01+0.03 1.15+0.03 0.6440.02 0.3840.03 0.54740.03 0.56+0.03
si-circ_0008039 41 0.37+0.02 0.85+0.03 0.74=+0.02 0.6140.03 0.37+0.02 0.66+0.03
¢ 18. 370 7.422 —3.813 —5.255 4. 564 —4.727
P <0. 001 <<0.001 0. 002 <<0.001 <0. 001 <0. 001
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2.4 @K circ_0008039 J&i si-NC 4 fl circ_0008039

Y BT-20 40 A 8 B He 9] E 38 si-cire_0008039 41

GO/G1 WA LM KT si-NC 41 (P <<0.05), ¥4l S

40 LA G2/ M A0 M LA bR 25 S e St

HEX(P>0.05), L% 4,

E BIAR circ_0008039 J§ si-NC B %0 circ_0008039 ZHHJ
BT-20 28 fe & #A Lk B Bb 488 (2 =)

a5 G0/G1 # S G2/M #
%) %) %
si-NC #4 62.774+0.87 27.9941.52  21.10+0.03
si-circ_0008039 £ 89.03+1.34 15.94+0.73  21.15+0.02
t —16.410 7.165 —1.254
P <0. 001 0.150 0.228

2.5 miR-NC 4 Ffl miR-1287-5p £ W #¢ % 2 i I 7
F#  cire 0008039 5 miR-1287-5p FE7E B4 4% 1
B2 A7 5, WL 2, miR-1287-5p 4 WT-circ_ 0008039
AR 58 o TS AL F miR-NC 41 (P <<0. 05),
miR-NC 41 miR-1287-5p 41 MUT-circ_0008039 #%
R C R E M LR, ZR LR IT2E L (P>
0.05), 5,

WT-circ_0008039 5 GUGCAGCUGCACGGGTTTTTT(I:A 3
miR-1287-5p 3 CUGAGCUUGGUGACUAGGUCGU 5
MUT-circ_0008039 S GUGCAGCUGCACGGGUAGGUCGA 3

E 2 circ_0008039 5 miR-1287-5p & & i &=

2.6 NI miR-1287-5p Fik K FJ5 si-circ_0008039+
anti-miR-NC 2 M si-circ_ 0008039 + anti-miR-1287-
5p 41 miR-1287-5p /KF A BT-20 4 g J& 39 Lt 4] A
FEHKFEHE  si-cire_0008039 + anti-miR-1287-

5p 4 ) miR-1287-5p 7K *F-. GO/G1 i 40 Jfd Lk 8 .
L.C3B.Beclin-1,p21 & H /K F K T si-circ_0008039 +
anti-miR-NC 4 , si-circ_ 0008039 + anti-miR-1287-5p
A ALS WA L CyclinD1 28 K5 T si-cire
_0008039 + anti-miR-NC 4., Z FH A4 G il % 8 X
(P<<0.05), WK 3.% 6,

x5 miR-NC A F1 miR-1287-5p MW % ¥ £

AR (x+s)
215 W T-circ_0008039 MUT-circ_0008039
miR-NC 41 1.0040. 01 0.98+0.02
miR-1287-5p 41 0.4440.03 1.0140.03
t 18. 440 0. 810
P <0. 001 0. 430
X Y
Q“’q 6@‘0:?
S N
NS NS
S S W
O K
.\/0\.\/@ . /o\\/@\
o X A3
S 0

p21 | — — 18X 103

CyclinDl e S 3/ (0°

Beclin—1 NN s 60X 103

LC3B — 16X 10°

GAPDH S SR 37X 10’

& 3 AL EEAXERRIEKTE

x®6 T8 miR-1287-5p RiL 7k F si-circ_0008039+ anti-miR-NC £ K si-circ_0008039 -+ anti-miR-1287-5p 42
miR-1287-5p /K £ A BT-20 AR EEILL B FEX B AR F LB (2 +5)

215 miR-1287-5p A(450 nm) GO/G1 #1(%) SHICYD)
si-circ_0008039 -+ anti-miR-NC 21 2.34740.01 0.56+0.02 83.1741. 64 13.31+0. 89
si-circ_0008039 -+ anti-miR-1287-5p 4 1.82+0. 04 0.7440.02 61.58+1.58 20.3440. 82

¢ 21. 346 —7.295 18. 923 —30.477

P <0. 001 <0. 001 <0. 001 <0. 001
215 G2/M #1 Y% LC3B Beclin-1 CyclinD1 p21
si-circ_0008039 -+ anti-miR-NC 21 21.1040. 02 0.70+0.03 0.57+0.04 0.3740.02 0.55+0.03
si-circ_0008039 +anti-miR-1287-5p 41 21.0940. 02 0.52+0. 02 0.40%£0.02 0.50+0.02 0.48+0.02
t 0.726 13.181 11.812 —8.429 5.781

P 0.551 <0. 001 <0. 001 <0. 001 <0. 001

3 % it

cireRNA 75 FLHRAE 19 32 15 K 5 [ i ol 52
Y HUMEERZ IR (miRNA) B 45 7> 7 2 5 FLIE &
FHLH L cireRNA_0006528 15 3 4 P 4 I8 RNA 3
M miR-7-5p 1Y 4 5 T IR W% MAPK /ERK
5 I B AL TR 0 R R cireRNA_0025202

3987 miR-182-5p /FOXO3a % i #1571 I3 I8 iy
PR circEPSTIL 0] fi 4 S 40 W 3L R 08 £8& W s
fkR B . HAT cireRNA X3 I 5 38 2 (1 52 0 %
VEFIHL 1 4 K 58 4 BB, circ_ 0008039 3@ i 3¢ 24
miR-515-5p M4 70 71 L 8 2 Fi 8 EH 4 M £ 2
LI 98 40 i i 8 5 TR RS AR 28N . cire_0008039 7£
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58 e 78 4H 4 b d 3 b A T B O R AR
AWFFESE B B R L cire_0008039 7E AFLIR R A 4lrh %
SKIKE Tt L B R cire_0008039 W] g4 i L MR 9
J& . BT Z B, K cire_0008039 AT 41 il FLF
FEAMMLTE 77, TR S W40 e L 45 e GOo/G I 4 il
F AR, 91T B A% CyclinD1 28 117K K #2585 p21 & 1K
. CyclinD1 5 p21 # FI7E MR h 3R 38 7%, IF nl i
Tk A A0 B AT T A s L RS R R
BRI cire_0008039 X L M 9 200 Jfd 355 7 (%) 41 il £
55 BE i 40 A ) A DG . AN B W KO T el AR BE A
g8 T, Horp LC3B. Beclin-1 & 17K - 7 i Hios A W
K TERE S AR R R L B cire_0008039 AT
1215 LC3B. Beclin-1 45 A MY F 5 /K F , #2278 B cire
0008039 AT i i L M 6% 41 e 1

AWE ST UE 52 cire_0008039 1] 3¢ 24 miR-1287-5p
(4 5 1 0 — 2B 98 & B miR-1287-5p 78 3L IR i
U F R K AR L B2 8 miR-1287-5p 1] fig 2 H1 AL
B T B . miR-1287-5p i i 5 B e LB 3 34 i
CB A1 T /E 0 & 2L B & 19 & K'Y, LncRNA
PRKCQ-AS1 i@ i ## 75 miR-1287-5p/YBX1 %l fi¢ 3t
SEE A M s iR . B M cire-UBE2D2 AJ
724 miR-1236/miR-1287 Y45 431 . 42 ¥ 2L A 8 4n
s R st . ARBFSE KB, B PH miR-1287-5p %
TR 7K V- TTRE $ v 7L R A 20 At 398 A BE T L T R A A
WS K B, W i R4 cire_0008039, miR-1287-5p
IR AT I 2 v L R A0 M S T, FE IR LC3B. Beclin-
1 B AMERIXKTE K GO/G B HAE, I35 S
91240 P LA 3R R I miR-1287-5p Fak ] B & 3 %
AR cire_0008039 i 7L I 98 41 At 19 Wik | 44 5 % 20 g %
W e,

25 FFR B cire 0008039 AT BH 7 2 M A 3 .
P 3E 20 B s O 0 o) 20 AR g AL S R miR-
1287-5p Fih A X, circ_0008039 A RE & FL I 6 16 T
() P AE A AR B, N ST cire_0008039 7E H:Alh 9 i
PR RTR Y T 2 2%, ok 7L AR R 9 8 ) 43 TR T 2
B8 T B B T
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