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Effect of circ_0001361 Targeting miR-486-3p on Proliferation

and Apoptosis of Breast Cancer Cell
CHEN Ran', WU Weiwei?, WANG Weiyi'

(1. Jiangsu Cancer Hospital, Jiangsu Institute of Cancer Research, The Affiliated Cancer Hospital of

Nanjing Medical University, Nanjing 210009, China; 2. The Second Affiliated Hospital of Soochow
University , Suzhou 215004, China)

Abstract: [ Objective ] To investigate the effect of circ_0001361 on the proliferation and apoptosis
of breast cancer cells and its relation with miR-486-3p. [ Methods ] The effect of circ_0001361 and
miR-486-3p on the cloning, apoptosis and cell viability of breast cancer MDA-MB-231 cells were
detected by colony formation assay, flow cytometry and CCK-8 assay, respectively. The interaction
between circ_0001361 and miR-486-3p was detected by dual-luciferase reporter assay. [Results ]
The circ_0001361 knockdown significantly promoted cell apoptosis (7.16%+0.65% vs 25.27%+
2.32%, P<0.001), up-regulated miR-486-3p expression (0.96+0.06 vs 3.08+0.29, P<0.001), and
decreased the cell proliferation(0.82+0.07 vs 0.44+0.04, P<0.001) and clone numbers(84.47+7.23
vs 39.69+3.76, P<0.001). Overexpression of circ_0001361 significantly down-regulated miR-486-
3p expression (1.00+0.00 vs 0.45+0.05, P<0.001). Overexpression of miR-486-3p significantly
promoted cell apoptosis (7.36%+0.66% vs 20.44%=+2.17% , P<0.001), decreased cell proliferation
(0.86+0.06 vs 0.51+0.05,P<0.001) and clone numbers (89.62+7.35 vs 45.81+4.48, P<0.001). The
circ_0001361 directly bound with miR-486-3p. Down-regulating miR-486-3p significantly reduced
the effect induced by circ_0001361 interference on the colony formation numbers, apoptosis rate and
proliferation of MDA-MB-231 cells (P<0.001). [Conclusion] Interference circ_0001361 induces
breast cancer cell apoptosis and inhibits cell proliferation through promoting miR-486-3p expression.
Subject words: breast cancer; circ_0001361; proliferation; apoptosis; miR-486-3p
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1RZBMEFS , cire_0001361 235 7K -5 5 IHE 48 (14 55
RO UPRIR I 5 OE A OG5 R AR A A7 0 R A
F WS BRI cire_0001361 78 7L AR I (4 V8 I F 5%
/b miR-486-3p f&—TIHE RNA 38 £ 8 45 40 it £
1 BERS M 2h e F g S e R e R
G 2P EE T R FEI I T RE . FEIE T R miR-
486-3p 5 circ_0001361 F£7E45 G mi 0 H A 7E 7L
JiR 98 Hh 58 > B cire_0001361 F1 miR-486-3p #H H.
YEH . ARBFFEE I 50 HF cire_0001361 % L A5 Je8 41 i
WERE R T W R AR L ROLET, B A FLIR IR A
PRAUES AR

I RS

1.1 #

FLBR 8 40 MDA-MB-231 L15 15 3% 560l 1 &
U 38 A A BF 47 28 7] 3 PrimeScript 1% 4% 5% Master
Mix I [ K % Takara 23 @ ;miRNA 55 —4# cDNA &
R & omiRNA qPCR I 050 &0 3 b 5t RAR
H: 4628 F ;SYBR Green Master Mix 1 [ F ¥ Jik 7 i
AW W) CCK-8 Al i) & k2 06 iR]  TR1zol
50 3 2 34 W) Annexin V -FITC/# AL 79 B
XU A0 T R 3R G A R BB AR N E
Fhit [gG(ab205718) St 24k 1~ e 2 W2 25 1 il 3
(Cleaved-caspase3) BT 1A (ab2302) | T Pt i R H il %
i & B (glyceraldehyde-3-phosphate dehydrogenase,
GAPDH) HL A (ab9485) Wy [ - 13 LIRS A= Wy 22 =l
G Pt 24 19 2F B & R 85 B 9 (Cleaved-caspase9 )
POk (IMG-5705) Wy [ Ab 50 % i A8 A= 9 28 )
circ_0001361 /M T 4t RNAs (si-circ_0001361) . /N T
P& RNA (si-NC) .miR-486-3p B4 (miR-486-3p),
miR486-3p M7 (anti-miR486-3p) FALIH (miR-NC)
LA B A4 350 B4 X6 B8 (anti-miR-NC) 25 24 (peDNA)
K circ_0001361 i % ik # A& (pcDNA-circ_0001361)
¥l 8w st W A A
1.2 WHRAFAE
1.2.1 5:#RAT R S84 R S (RT-qPCR)

K cire_0001361 3% ik & H] PrimeSeript ¥ %%
3% Master Mix & i, ¢cDNA, H SYBR Green Master
Mix #£17 RT-qPCR,, 4l miR-486-3p #ik K HmiRNA
o5 — i cDNA & Mt & HEAT 4% 5%, ] miRNA
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qPCR ¥R 7] & 984T RT-qPCR, ¥fcire_0001361
ik 7K 5 — 4k i GAPDH , miR-486-3p % ik /K % 14
—Ak 2k U6, R H 274 Jy vk b4 T84 S

circ_0001361 -i# 5-GAGATGCAGCTCAGCAGG-
TTA-3", F i 5'-AATGGTGGCAGTTCCAGAGG-3';
GAPDH % 5'-CTCGCTACACCTCAATACATCG-3',
T % 5" -GCGCCATAAGTCTAGTATTGAGA-3' ;miR-
486-3p 1% 5'-GGCAGCTCAGTACAGGATAAA-3' |
Ti# 5'-CGGGGCAGCUCAGUACAGGAU-3' ;U6 L iif
5'-CTCGCTTCGGCAGCACA-3, Fiff 5-AACGCTTCA-
CGAATTTGCGT-3',
122 fmpisiafesia

MDA-MB-231 4il g F #b 58 10% Pt 52 i 4 1L i
1% WAt 1) L15 15 37 B AE 100% %5 < .37 C . 70% ~
80% 1 JE B FRAG H R HE o KX EUH MDA-MB-231
YA LL 1x10% AS/FLEERD 2] 24 FLAR, 4 40 i A ik 3
2y 80%H} , ¥ I Lipo2000 375158 B P Je dliffe 5% 4
6 h JE E IR 48 h SR A 5 SR 55

R4l e G Jy 91 S AR R 5] 43 R si-cire_0001361
# si-NC ZH .pcDNA #H . pcDNA-circ_0001361 4 |
miR-NC 21 .miR-486-3p # .si-circ_0001361 +anti-miR-
NC 4 si-circ_0001361+anti-miR-486-3p 4 ,
1.2.3  CCK-8 kA gk 27 a5 3o 4ol 4w 6L 38 5

CCK-8 #: #& 4t 48 h Uit &E MDA-MB-231 41,
BRI 3x10° 4R T 96 FLHL,37 CFE 24 h J5
Bl 100 wL & 10% CCK-8 55, MhLma
MDA-MB-231 Zifl 2 h, HEEFRALAE 450 nm Ab i
% £ MDA-MB-231 4fi Jifd 51 %% Ji (optical density,OD)
A W 240 L3 7

EETRFE S, B 5x10% /> Y 40 fifg 32
TE 6 fLiR, B 4 d 4 1 IRIGFREE 37 CIRAIFESE 2
JE = A4S . PBS YRR A1, 4% 2 T W =
M E 15 min, 0.5%%5 i 52 44 8, 10 min, 72625 1
Tl s WS AT 0 75 B
1.2.4 R X 2R e e A =

Bt 48 h It MDA-MB-231 40 i 8 5.0 v,
3 000 r/min #.0> 10 min J5WEAMMEUTIE . MA 1x
756 OF R T E AL, I Annexin V -FITC Fift 4k
PBEST UEAT AN e (2,1 h P93 o 37 X 20 A ARG T
MDA-MB-231 JT-1E# .
1.2.5 Western blot

F RIPA 2% vl i M\ %% 4% 48 h 1) MDA-MB-231
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A0MER OB AR T, B 20 pg B 2l A T b SR
T2 A — R TR s T g B P WL UK 43 8, O B B B PVDF
FE . FH 5%JBERG A W s W B A BSE 1 b SRS — P fE
4 CHFH I, UL GAPDH Btk NS, BRAE BEIE
S W Th ST A VR VRO AR B E 1 h s L1k
GRS I R e - BT IR 2 A . Quantity
One AN E B 4 25705 AN K BEAA
1.2.6 A FBIRE 5

14 miR-486-3p 7 circ_0001361 J3 51| 1 (1 ¥ 4=
T 58 78 W 55 4 v O B pmirGLO 844 1 2
41 iR WT-cire_0001361 ,MUT-circ_0001361

% (P<0.05) (Table 1), #£ 7~ % 4% si-circ_0001361 1]
T4 cire_0001361 K ik . si-circ_0001361 21 MDA-
MB-231 4 OD fE . SEREI MEL PR T si-NC
2 (P<0.05) (Table 1,Figure 1),
22 FH# circ_0001361 3% X 3 BF B2 MDA-MB-
231 4 AE TR R0

si-circ_0001361 41 MDA-MB-231 41 Jifg 4 i (1)
Cleaved-caspase 3 #ll Cleaved-caspase 9 & H 3 ik 7K
S TR E T si-NC 41 (P<0.05) (Figure 2,
Table 2),

Table 1 Effects of circ_0001361 knockdown on MDA-MB-231

B A A TOR 4 51 5 miR-486-3p L4 |

cell proliferation (x+s,n=9)

miR-NC 35 % MDA-MB-231 4l il , 3 i Xk Group cire_0001361 (()4135521:? COIOI:KI iﬁﬁation
R S R G e G 48 h MDA-MB-231  — \C L 0020.00 0825007 S4473723
Sl1- .U0zx0. LO0Z2x0. 4al/x/.
A0 ) A 6 e 3R M T A si-circ_0001361 0.28+0.03" 0.44+0.04"  39.69+3.76"
1.3 FitF4aE t 72.000 14.140 16.485
S EE 3K, HRIEE3IAEN, KA P <0.001 <0.001 <0.001

SPSS 24.0 ZEit M, THEBORHM B IE S AR

Notes: 0D :optical density;*:relative to si-NC group, P<0.05

BEF vs s, R STAEAS ¢ K565 H7 P 4H.
Bl 25 5, R LR R 5 22 43 BT fl LSD-t K6 56 43
M2 HBIE2E S, P<0.05 WESH G5 X,
2 & R
2.1 F# circ_0001361 & % %t 3L B %& MDA-
MB-231 40 B 1 58 7Y 5 i

5 si-NC 4H . # , si-cire_0001361 41 MDA-
MB-231 4L h cire_0001361 &3k 7K - i 1k f#

si-NC si-circ_0001361

N
\

Figure 1 Colony formation assay for cell proliferation
after circ_0001361 knockdown

A B si-NC si-circ_0001361
& 10 10
R - 3
\)
N
& & 10° 3 10°3
E E - 2
Cleaved-caspase 3~ e_—_— = = 107+ = 107
Cleaved-caspase 9 — 10" 101 o
GAPDH i - : :
10 e e vt A rermar—rerer w0 Je e
10° 10! 10 10° 10* 10° 10 10 10° 10*
Annexin V-FITC Annexin V-FITC
A:Levels of apoptosis-related proteins;B:Flow cytometry for cell apoptosis
Figure 2 Effects of circ_0001361 knockdown on apoptosis in MDA-MB-231 cell
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2.3 circ_0001361 2[5 7F4= miR-486-3p KK iX

circRNA A B /E ] # #l 3] miR-486-3p 5 circ_
0001361 {77 1% 22 45 &7 1 (Figure 3)

miR-486-3p I # il WT-circ_0001361 5% L 41 40
JitL AR X 2 6 O M B AL T miR-NC A WT-
cire_0001361 FEH 444 (0.3420.03 vs 0.95+0.04, 1=36.600,
P<0.05) ;miR-486-3p 4P Fil MUT-circ_ 0001361 3%
gy 40 AR XF 2¢O &R B IS 5 miR-NC Al MUT-
circ_0001361 5% YL 20 #f Lh A8 22 R o e 124 8 3L (0.96=
0.04 vs 0.98+0.05,1=0.937,P=0.363)., 5 pcDNA 4 H. %5,

Table 2 Effects of circ_0001361 knockdown on apoptosis
in MDA-MB-231 cells (x+s,n=9)

Group éggzt;:f Cleaved-caspase 3 Cleaved-caspase 9
si-NC 7.16+0.65 0.25+0.02 0.17+0.02
si-circ_0001361 25.27+2.32" 0.67+0.05" 0.58+0.04"
t 22.550 23.398 27.504
P <0.001 <0.001 <0.001

Note : * :relative to si-NC group, P<0.05

WT-circ_0001361 5’ gagagclill.lAGCCAUGAUGCCCCac 3
miR-486-3p 3’ uaggaCAUGACUCG-ACGGGGe &
MUT-circ_0001361 5 gagagAGGGCCAUGAGAUUAUac 3’

Figure 3 The binding sites of miR-486-3p on circ_0001361

pcDNA-circ_0001361 #{ MDA-MB-231 4 Jil
miR-486-3p # ik /K- M T B (0.4520.05 vs
1.00£0.00, P<0.05), 5 si-NC 41 [t 4 ,si-circ_
0001361 # MDA-MB-231 4i Jifi miR-486-3p #
KK E RN (3.08+0.29 vs 0.96+0.06,
P<0.05) (Table 3),
24 miR-486-3p iI & i& 3t 2L AR B MDA-MB-
231 40 AR 5E A0 0 T B9 B T

miR-486-3p 41 MDA-MB-231 4l i i 17 % |
miR-486-3p 3% ik 7K V- . Cleaved-caspase 3 FlI
Cleaved-caspase 9 # FH 7K 3% M = T miR-NC
ZH (P<0.05) , 20 L OD {H | v B B LA o 2 PEAIR
T miR-NC 4 (P<0.05) (Figure 4,Table 4)

Table 3 circ_0001361 regulate miR-486-3p
expression (x+s,n=9)

Group miR-486-3p
pcDNA 1.00+£0.00
pcDNA-cire_0001361 0.45+0.05
si-NC 0.96+0.06
si-circ_0001361 3.08+0.29*
F 542.192
P <0.001

Notes: *:relative to pcDNA group,P<0.05;":relative to si-NC
group , P<0.05

miR-NC

miR-486-3p

10*
& & 10°3

Cleaved-caspase 3

) IOZE

10°
10° 3

El()zj

Cleaved-caspase 9 —
10" 3

GAPDH A . X

10'4

10° e Trer
10° 10 10?

miR-486-3p
ri

S

Figure 4

ey T -
10° 10 10° 10’
Annexin V-FITC

Effects of miR-486-3p on MDA-MB-231 cell apoptosis

10°

T e T
10? 10° 10
Annexin V-FITC

A:Level of apoptosis-related proteins;
B:Flow cytometry for cell apoptosis;

C:Colony formation assay for cell proliferation

216

B 2 2024 45 30 %% 3



2.5 T miR-486-3p FRiZxiFEH T T circ_0001361
Fi& 33 2L AR MDA-MB-231 4B sa 0B T AI1ER

si-circ_0001361 +anti-miR-486-3p 21 MDA-MB-
231 4 L 98 12 % miR-486-3p % ik /K °*F-  Cleaved-
caspase 3 Fll Cleaved-caspase 9 & [17K°F- i Z ML T
si-circ_0001361 +anti-miR-NC 2H (P<0.05), 4l iid OD
. SR B 35 E R T si-cire_0001361 +anti-
miR-NC 2 (P<0.05) (Figure 5,Table 5),

3 %W i

WF5E BN circRNA AR BO@ i@ e 72 5
PSRRI R L B0, cireRNF20 35T S5 3L
P BB A R R S5 SRR G, 4 2t L AR A6 41 i 33
B TG S8 BE T 100, A cire_002178 5 25040 ifd 7
77 e AR A T L RE ST FEAIK™ S cire_0001283 7
FLIR IR IR T cire_0001283 5037 235 W #5

Table 4 Effects of miR-486-3p on MDA-MB-231 cell proliferation and apoptosis (x+s,n=9)

Group miR-486-3p (()4]1)5 (‘)lslgs COIOIXIE}Z:;&UOH Apop(t(();)l)s rate Cleaved-caspase 3 Cleaved-caspase 9
miR-NC 1.00+0.00 0.86+0.06 89.62+7.35 7.36+0.66 0.23+0.02 0.15+0.02
miR-486-3p 3.26+0.28" 0.51+0.05* 45.81+4.48" 20.44+2.17 0.60+0.04" 0.51+0.04"
i 24214 13.444 15.269 17.300 24.820 24.150
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Notes : 0D :optical density;*:relative to miR-NC group, P<0.05

Table 5 miR-486-3p decrease reversed circ_0001361 knockdown-induced effects on proliferation and
apoptosis in MDA-MB-231 cell (x+s5,n=9)

. OD value  Colony formation Apoptosis
Group miR-486-3p (450mm) number rate(%) Cleaved-caspase 3 Cleaved-caspase 9
si-circ_0001361+anti-miR-NC 1.00£0.00  0.42+0.04 36.95+3.08 27.35+£2.35 0.69+0.04 0.59+0.04
si-circ_0001361+anti-miR-486-3p 0.36+0.03"  0.73x0.06" 75.44+6.78" 11.15+1.05 0.36+0.03" 0.28+0.03"
2 64.000 12.897 15.506 18.882 19.800 18.600
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Note : *;relative to si-circ_0001361+anti-miR-NC group, P<0.05
A . B si-circ_0001361+anti-miR-NC si-circ_0001361+anti-miR-486-3p
S S 10° 0*
S :
S O
) ,é)‘.o//gw‘ /'0*,0;»& 10° 10° %
> :b&& &> :§ 7 7
Cleaved-caspase 3 — — = 10*7% T 10°73
Cleaved-caspase 9 M- — 101 ﬁ _:
GAPDH N S s oede TN
100 YT Lidan | Lt | T 10° v Lidad | vy T
0 100 100 100 10 10 10t 100 100 10

C  si-cire_0001361+anti-miR-NC

Annexin V-FITC

Annexin V-FITC

si-circ_0001361+anti-miR-486-3p

A':Level of apoptosis-related proteins;
B:Flow cytometry for cell apoptosis;
C: Colony formation assay for cell proliferation

Figure S miR-486-3p decrease reversed circ_0001361 knockdown-induced effects on apoptosis in MDA-MB-231 cell
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P 70 L P g A L ) R4 ZE R S, cireKDMA4C i
11 815 miR-548p/PBLD i Sk 11 1] ZL it 98 i Ji I ook
553 e B 2R i 2512 PRk R 1] cireRNA A5 2410 1 7L AR
i 210 B e T B A L MR R 2

R 22 cire_0001361 3k i, 27N
JHF 3 A= AR Y cire_0001361 i 23k A 5 Jili 48
A A ) M R AT AR R A B, T cire_0001361
FEE AN MDA-MB-231 41 i 3% 3 Al vi B RE 1, IE
T cire_0001361 FRik BTG FEA/E H L 1L Ak, 141
cire_0001361 % ik it 7] i5 5: MDA-MB-231 4 Jifg i
T2, JFEBETE T 5 81 I+ Cleaved-caspase 3 F T
AT F Cleaved-caspase 9 K- i, bt &k &
FIRG 3 2 — PP B B s At T2 i, HOOm &
TR C A A T B TR R i (3% C R
SR e 2R 2 I O 1 IIRE  F5E R cire_0001361
TEFLIE h RO TIEE . T4 cire_0001361 ik
30 S T 2 e R R 1 RO A A 15 L M 4
/2

miRNA 2 5 5L N 3 5K () 7% 5% J5 I8 5 circRNA
A 454 miRNA ] miRNA Dy g8 3 A& 44 b g )8 4
g S oE s 7R FLE T cire_0125597 i
I 0 1) T miR-660 7K V- 4 1 g 40 Ak 3% 5 A i
B 11T WL O 2R i A S IE 5 cire_0001361 5
miR-486-3p 771 H4EAH BAEH . miR-486-3p 1E1F £
JifyRE v e TR 2 I, miR-486-3p il i 98 40 it 1) A K
MR, HALH AT HES cireFLNA/miR4863p/XRCC1
o CYPIAT i@ A 551 miR486-3p IFRA M ihnk i
FEEERS , Wiffeire_0023028 | i miR-486-3p # ki
R A% e i 98 F Joe 1920 R 5 45 SR 7R miR-486-3p 1]
RETEFL I Th b A . AR R, i 3Rk
miR-486-3p A I 1#Cleaved-caspase 3 Fll Cleaved-cas-
pase 9 7K V-, #IH MDA-MB-231 4l Jifg 7% 71 Fi ve % B
Ji, BRMMMAT . %K miR-486-3p 5 T4k
cire_0001361 #3i57E MDA-MB-231 41 g 5 58 A 1=
WA U iE — 3, H miR-486-3p & ik 2 F|
circ_0001361 i P 4 # | 4& 7 16 3L R i b
circ_0001361 1] f& i i # 7] miR-486-3p &£ TIEE .
T 15 miR-486-3p ik i 3 LI 55 T cire_0001361
FiE X MDA-MB-231 40 3 77 . 8 T % 0 o B fig
71,2 circ_0001361 i i ¥ [7] miR-486-3p 4% 7L
I Jes 240 L 5 R T
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Zi b, T4 cire_0001361 i i ¢ #F miR-486-3p
F Gk ok E S FL IR A0 R T O 4 L R g
circ_0001361/ miR-486-3p % 1l it J& A J7 L M 9 19
TRTEAT B4R A SR, AR 5 v R R T A PR SR T A
HMNME, 3K — G510 T AT A 40 R BT B R
Tk — IR
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