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circFNDC3B/miR-655-3p Axis Regulates the Cell Proliferation, Cell Cycle
and Apoptosis of Breast Cancer Cells
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Abstract In this study, in order to explore the effect of circFNDC3B on breast cancer cells proliferation, cell
cycle and apoptosis and its possible mechanism, RT-qPCR was first used to detect the expression of circFNDC3B and
miR-655-3p in 83 breast cancer tissues and breast cancer cell lines (MCF-7, T47D, Bcap-37). And then circFNDC3B
small interfering RNA, miR-655-3p mimic or miR-655-3p inhibitor was transfected into MCF-7 cells, or circFNDC3B
small interfering RNA and miR-655-3p inhibitor were co-transfected into MCF-7 cells. CCK-8 method was used to
detect cell proliferation. Flow cytometry was used to detect cell apoptosis and cycle. Western blot was used to detect

the protein expression of CyclinD1 and Cleaved-caspase-3. The dual luciferase reporter gene experiment verified the
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regulatory relationship between miR-655-3p and circFNDC3B. The results showed that the expression of circFND-
C3B in breast cancer tissues and cell lines were increased (P<0.05), but the expression of miR-655-3p were decreased
(P<0.05). After down-regulating circFNDC3B or up-regulating miR-655-3p, the proliferation activity of MCF-7 cells
and the protein expression of CyclinD1 decreased, and cell cycle progression was blocked, but the apoptosis rate and
the protein expression of Cleaved-caspase-3 increased, and the difference were statistically significant (P<0.05). cir-
cFNDC3B negatively regulated the expression of miR-655-3p. The effects of down-regulation of miR-655-3p on the
proliferation, cell cycle and apoptosis of MCF-7 cells were opposite to those of up-regulation of miR-655-3p. Down-
regulation of miR-655-3p reversed the effect of down-regulation of circFNDC3B on the proliferation, cell cycle and
apoptosis of MCF-7 cells. This indicated that circFNDC3B might promote the proliferation and cell cycle progression

of breast cancer cells, and hinder cell apoptosis by inhibiting the expression of miR-655-3p.
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Fig.1 The expression levels of circFNDC3B and miR-655-3p in cancerous tissues of breast cancer patients

(A) 34

expression
o

h
*

Relative circFNDC3B

0-

AR

O g Y D>
N O > K

& W Ty

KN A%

*P<0.05, SMCF-10AZH g LL#% .

*P<0.05 compared with the MCF-10A cells.

(B) 1.5

expression
=
(=)
A1
*

S

W
1
*

Relative miR-655-3p

0
\o ARSI
RO

& AR

B2 FLARFE AL F H circFNDC3BFImiR-655-3pHI FRiA K F
Fig.2 The expression levels of circFNDC3B and miR-655-3p in breast cancer cell lines
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A: down-regulation of circFNDC3B reduces MCF-7 cell proliferation activity; B: down-regulation of circFNDC3B blocks MCF-7 cell cycle

progression; C: down-regulation of circFNDC3B promotes MCF-7 cell apoptosis; D: down-regulation of circFNDC3B inhibits the protein expression

of CyclinD1 in MCF-7 cells, but promotes the protein expression of Cleaved-capspse-3; E: the expression of circFNDC3B in MCF-7 cells decreased,

indicating that the transfection was successful. *P<0.05 compared with the si-con group.
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Fig.3 The effects of down-regulation of circFNDC3B on cell proliferation, cell cycle and apoptosis of MCF-7 cells
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A: up-regulation of miR-655-3p reduces MCF-7 cell proliferation activity; B: up-regulation of miR-655-3p blocks MCF-7 cell cycle progression; C: up-
regulation of miR-655-3p promotes MCF-7 cell apoptosis; D: up-regulation of miR-655-3p inhibits the protein expression of CyclinD1 in MCF-7 cells,
but promote the protein expression of Cleaved-capspse-3; E: the expression of miR-655-3p in MCF-7 cells decreased, indicating that the transfection
was successful. *P<0.05 compared with the miR-con group.
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Fig.4 The effects of up-regulation of miR-655-3p on the proliferation, cell cycle and apoptosis of MCF-7 cells
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Fig.5 The complementary binding sites between circFNDC3B and miR-655-3p
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Table 1 Experimental results of dual luciferase reporter gene assay

45 AR R B

Groups Relative luciferase activity
WT MUT

miR-con 1.00+0.10 1.00+0.07

miR-655-3p 0.41+0.04* 0.99+0.09

t 16.434 0.263

P 0.000 0.796

Xts; n=9; *P<0.05, H5miR-conZ L% .
Xts; n=9; *P<0.05 compared with the miR-con group.
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Y1 i L T B 25 5 (P>0.05), 1t BH circFNDC3BH]
#4545 miR-655-3p(£ 1). AL, si-circFNDC3B
ZH MCF-740 1 F circFNDC3B i B AKX T si-conZ
(0.47+0.03 k£ 1.03+0.10), i miR-655-3p K is &5
T si-conZ (2.04+0.161£ 0.99+0.10), H 2 F 8 %
(P<0.05), #E—25 1 circFNDC3BHE i 45 & I 471 1
FEmiR-655-3p.
2.5 T miR-655-3pi%4%k T i circFNDC3BX}
MCF-74p18%E . 4RAnEE R BT RS20

5 anti-miR-con4 [ %%, anti-miR-655-3p41
MCE-74H gt miR-655-3p 2 ik B PR A, 41 g 18 4
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Y1 o 1, BELAS 20 A N e A B O R K A e
T 5 si-circFNDC3B+anti-miR-conZH EL5¢ , si-
circFNDC3B+anti-miR-655-3pZl MCF-741l it 1 miR-
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caspase-3 8 H KA EHWIE T FE, M CyclinD1 85 H
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3 g
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LR, cireRNAFIIR (1) A BA B% OCHE, HRe
A R R A ©. B E R, circ TP63MY.
circABCC4!" ' circRNA_ 0000518125 Fh circRNA
i 3 7L i 1) R R i3 AR, 1T CireNOL 10, cire_
SETD2!"1 circRNA_000554"9%% circRNA X FL i
R AR R AN FH, 1% 5 R IA [P cireRNA Y L
g IR T SR T o T A
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NN = g A IR & =R e S vl ol
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A: down-regulating miR-655-3p promotes the proliferation of MCF-7 cells; B: down-regulating miR-655-3p promotes the cell cycle progression of
MCF-7 cells; C: down-regulating miR-655-3p inhibits MCF-7 cell apoptosis; D: down-regulation of miR-655-3p promotes the protein expression of
CyclinD1 in MCF-7 cells, but inhibits the protein expression of Cleaved-capspse-3; E: the expression of miR-655-3p decreased in MCF-7 cells, indicat-
ing that MCF-7 cells that down-regulated miR-655-3p were successfully constructed. *P<0.05 compared with anti-miR-con group; “P<0.05 compared
with si-circFNDC3B+anti-miR-con group.
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Fig.6 The effects of simultaneous down-regulation of circFNDC3B and miR-655-3p on the proliferation,
cell cycle and apoptosis of MCF-7 cells
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