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circ_0044556 [ T {i¥ miRNA & miR-338-3p, miR-338-3p FIiFHLHE AT A2 BRD4. 5% %% mimic NC [U#Z, %% miR-338-3p
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[Abstract] Objective To investigate the regulatory effect and molecular mechanism of circ_0044556 on the malignant
biological behavior of triple negative breast cancer (TNBC) cells by targeting the miR-338-3p/bromodomain-containing protein 4
(BRD4) axis. Methods The TargetScan online website was used to predict the binding sites of circ_0044556 with miR-338-3p and
miR-338-3p with BRD4. Dual-luciferase reporter gene assays were performed to determine the relationship among circ_0044556,
miR-338-3p, and BRD4 in MDA-MB-231 cells. Quantitative real-time PCR (qRT-PCR) and Western blotting were employed to
detect the expression of circ_0044556, miR-338-3p, and BRD4 protein in human TNBC cell line MDA-MB-231 and human normal
breast epithelial cells MCF-10A. MDA-MB-231 cells were divided into NC group, si-NC group (transfected with si-NC), si-circ_
0044556 group (transfected with si-circ_0044556), si-circ_0044556+inhibitor NC group (transfected with si-circ_0044556 and
inhibitor NC), and si-circ_0044556+miR-338-3p inhibitor group (transfected with si-circ_0044556 andmiR-338-3p inhibitor). qRT-
PCR was applied to detect the expression of circ_0044556 and miR-338-3p; Western blotting was used to detect the expression of
BRD4, E-cadherin, N-cadherin and Vimentin; the CCK-8 assay was applied to detect cell proliferation; flow cytometry was applied to
detect cell apoptosis; and Transwell assays were used to detect cell invasion and migration. Thirty nude mice were randomly divided
into NC group (tail vein injection of normal saline), si-NC group (tail vein injection of LV-NC), si-circ_0044556 group (tail vein
injection of LV-circ_0044556), si-circ_0044556+inhibitor NC group (tail vein injection of LV-circ_0044556 and antiagomir NC),
and si-circ_0044556+miR-338-3p inhibitor group (tail vein injection of LV-circ 0044556 and antiagomir miR-338-3p), with 6 mice
per group. A xenograft tumor model was constructed by subcutaneous injection of MDA-MB-231 cells into nude mice, and tumor
volume and weight were measured. Results TargetScan prediction results showed that the downstream miRNA of circ_0044556
was miR-338-3p, and the downstream target gene of miR-338-3p might be BRD4. Compared with transfecting mimic NC, transfection
with miR-338-3p mimic significantly reduced the luciferase activities of WT-circ_0044556 (0.34+0.03 vs. 1.00+0.15, P<0.05) and
WT-BRD4 (0.41+0.0S vs. 1.05%0.13, P<0.0S) in MDA-MB-231 cells. Compared with MCEF-10A cells, the expression levels of circ_
0044556 and BRD4 protein in MDA-MB-231 cells were significantly increased, while the expression level of miR-338-3p was
significantly decreased (P<0.05). Compared with NC group and si-NC group, the expression levels of circ_0044556, the protein
expression levels of BRD4, N-cadherin, and Vimentin, and the OD , value in MDA-MB-231 cells of si-circ_0044556 group and si-
circ_0044556+inhibitor NC group were significantly decreased (P<0.05), the number of migrated and invaded cells was significantly
reduced (P<0.05), and the expression level of miR-338-3p, the protein expression level of E-cadherin, and the cell apoptosis rate in
MDA-MB-231 cells were significantly increased (P<0.0S); downregulation of miR-338-3p rescued the inhibitory effect of circ_
0044556 knockdown on invasion, migration, and proliferation of MDA-MB-231 cells. Compared with NC group and si-NC group, the
tumor volume and weight in si-circ_0044556 group and si-circ_0044556+inhibitor NC group were significantly decreased (P<0.05);
compared with si-circ_0044556 group and si-circ_0044556+inhibitor NC group, the tumor volume and weight in si-circ_0044556+
miR-338-3p inhibitor group were significantly increased (P<0.0S). Conclusion
biological behaviors of TNBC cells through the miR-338-3p/BRD#4 axis.

circ_0044556 may promote the malignant
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v HE]); CCK-8 A3 ik & (R B S AR AW AR
AR Al); PrimeScript RT i 7l & ( H 4% TaKaRa 23
Al); microRNA S % Siial ) &5 (R mt i ME e AR MR B
A RN T %lf GAPDH, BRD4, | 45567
1 (E-cadherin) . il 28 HU 85 %6 25 [ (N-cadherin) . i JE
M (Vimentin) —$T X BRAR A A ALY BERIC A E DT 00
IgG —Hi (Y& [E Abcam A F]) . SEHFEHEE PCR R 4E (AL
s SRV R A IR A D)

1.2 WU G 2 4 1 3 RS 56 5E cire_ 0044556
miR-338-3p. BRD4 1 K& {#i F TargetScan 7£ £k ¥
3 T circ_0044556 5 miR-338-3p, miR-338-3p 5
BRD4 [ 25 & 00 s o i T KIE circ 0044556 5 miR-
338-3p Z A B AH H.AE ], B circ_0044556 Hf 2 Y
(WT) 5 2245 R (MUT) )3 81 47 34 3746 A 2] pmir-GLO
kT SRIFH A cire_0044556-WT/MUT &Y, miR-
338-3p mimic/mimic NC [ A 5% Y 3] 4 K R 4719
MDA-MB-231 4iiffirf, 2 dJ5 Ko e Bt R
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FH 52 B 9% )t 22 B PCR(qQRT-PCR) K&l circ_ 0044556
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si-NC 21 (5% Y% si-NC) . si-circ_0044556 2H (¥% Y& si-circ_
0044556) . si-circ_0044556+inhibitor NC £ ( #% 4t si-
circ_0044556 F inhibitor NC). si-circ_0044556+miR-
338-3p inhibitor 4 (¥4 ¢ si-circ_0044556 1 miR-338-3p
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0044556 1) T i miRNA & miR-338-3p, miR-338-3p
Ui () 0 PR AT BE 2 BRD4(JE 1) 0 5% 4% mimic NC H
B, %YL miR-338-3p mimic 7 MDA-MB-231 4fi fifg rft
WT-circ_0044556 %< ) 2 g 1 14 B I % 11K (0.34£0.03
vs. 1.00£0.15, P<0.05), [Mf MUT-circ_0044556 ¢t %
iy % M 22 57 0 4t i 27 1 X (1.05£0.12 vs. 1.03+0.14,
P>0.05). 5 %% Yt mimic NC %, %% 4 miR-338-3p
mimic 7 MDA-MB-231 4fi il ' WT-BRD4 2¢O % i 15
P B 8 [ AR (0.4140.05 vs. 1.05+0.13, P<0.05), MUT-

miR-338-3p 3’ GUUGUUUUAGUGACUACGACCU &

WT-circ_0044556 5" AGGACCCCCUGGCCCUGCUGGAG ¥
MUT-circ_0044556 S AGGACCCCCUGGCCCUGGGCUAG 3

miR-338-3p 3 GUUGUUUUAGUGACIl.Hl-‘xT(l}il-‘xCl‘,Cl‘,U s
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BRD4. IRZSHIREE 1 45 WT. BFARL; MUT. 28788
El1 miR-338-3p 5 circ_0044556 B BRD4 [1J P 7ELE 4 55
Fig.1 Potential binding sites of miR-338-3p to circ_0044556 or
BRD4
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BRD4 ¢ )t K G M 22 3 04 124 5 L (1.07+0.11 vs.
1.05+0.10, P>0.05).

2.2 circ_0044556. miR-338-3p. BRD4 2 |11 TNBC
A RIATE DL qQRT-PCR Hl Western blotting A5l
25K, 5 MCF-10A 40 ifl Lh 3¢, MDA-MB-231 4
JiLrf cire_0044556. BRD4 & [1 4 1k /K- B BT+
miR-338-3p FiA7KF- B W R#AIR (P<0.05, E2A. B).
2.3 circ_0044556, miR-338-3p. BRD4 K [ 7F MDA-
MB-231 4 il i i) F 515 1 qRT-PCR Fl Western
blotting HWMgE R E/R, 5NCH4 . siNCHL#, si-
circ_0044556 41 | si-circ_0044556+inhibitor NC 2 circ_
0044556, BRD4 £ [ 2 1A 7K F- I W R#AIK, miR-338-3p
FE IR K- BH S T R (P<0.05); 5 si-circ_0044556 4. .
si-circ_0044556+inhibitor NC 2 L4, si-circ_0044556+
miR-338-3p inhibitor 41 BRD4 & (4 #& 1k 7K 7 B & 7+ &5
(P<0.05), miR-338-3p 3 ik 7K V- B} I B A% (P<0.05),
{H circ_0044556 F k7K -2 57 L Ge 127 28 L (P>0.05,
Kl2C. D).

2.4 circ 0044556, miR-338-3p X} MDA-MB-231 4 /ity
BB R CCR-8 IR 25 R R, NC4L. si-
NC #H | si-circ_0044556 2H | si-circ_0044556+inhibitor
NC 41 . si-circ_0044556+miR-338-3p inhibitor 2 OD,,
H K X A 0.97+0.12, 0.96+0.13, 0.35£0.03, 0.33%
0.04. 0.88+0.09. 5 NC4 . si-NCZHL#, sicirc_
0044556 21 | si-circ_0044556+inhibitor NC £ OD,, {&
B 5 B K (P<0.05); 5 si-circ_ 0044556 4 | si-circ_
0044556+inhibitor NC 41 [t 4%, si-circ_0044556+miR-
338-3p inhibitor 2 OD,, i FH i 3 = (P<0.05) -

2.5 circ_0044556, miR-338-3p X} MDA-MB-231 4 fity
P A AR INZE R 7R, NCA. si-NC
2 | si-circ_0044556 2 | si-circ_0044556+inhibitor NC
4. si-circ_0044556+miR-338-3p inhibitor 21 I TR
MR N 5.47%+0.61%. 5.68%+0.65%. 24.41%+3.16%.
25.28%+3.36% . 10.27%0.99%. 5 NCHL, siNCHI[L
B, si-circ_0044556 41 | si-circ_0044556+inhibitor NC
AL T 2RI LB (P<0.05) ;5 5 si-circ_ 0044556 2
si-circ_0044556+inhibitor NC 2 lL4X , si-circ_0044556+
miR-338-3p inhibitor 21 40 it 45 T SR L SR A (P<0.05,
13).
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iR . 1278 M EMT AHCE IR IR Transwell
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NC 41 b 48, si-circ_0044556 41 | si-circ_0044556+
inhibitor NC 21 % 2% . if %% 40 fg 5 B 2 ik 2>, E-
cadherin 25 |1 15 K EWH B 715, N-cadherin, ¢ TE
T 2238 K - W 5L AR (P<0.05); 5 si-circ_0044556
2 | si-circ_0044556+inhibitor NC 4 b %%, sicirc_
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Fig.2 Expression of circ_0044556, miR-338-3p, and BRD4 protein in MDA-MB-231 triple negative breast cancer cells of each group
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