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Identification of miRNA Targeting FTO-Downregulation and Regulating

Biological Behavior of Breast Cancer Cells
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(School of Life Science and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract This study aimed to identify miRNA that targeted F70 and its role in biological behaviors of
breast cancer cells. Bioinformatic analysis was used to screen out the survival-related RNA methylation regulator
FTO. CCK-8 assay was performed to evaluate the proliferation of breast cancer cells with FTO-downregulation.
miR-504-5p was subsequently predicted as a potential miRNA targeting F70. qRT-PCR and Western blot were ap-
plied to investigate the effects of miR-504-5p on the expression of FTO. Dual-luciferase reporter assay was utilized
to validate the relationship between miR-504-5p and F70O. CCK-8 assay, Transwell assay and flow cytometry were

performed to evaluate the influence of miR-504-5p on the proliferation, migration, apoptosis and cell cycle distribu-
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tion of breast cancer cells. The results indicated that FTO low-expressed breast cancer patients had more favorable

survival rate than the FTO high-expressed breast cancer patients. miR-504-5p was able to down-regulate the expres-
sion of FTO mRNA or protein and it binded with FTO in the position of 5 927-5 933 of FTO 3'-UTR. miR-504-

5p attenuated the proliferation and migration, meanwhile promoted the apoptosis of breast cancer cells, blocked the

cell cycles in Gy/G;. In summary, this study found that miR-504-5p could down-regulate the expression of FTO,

inhibit the proliferation and migration of breast cancer cells, promote the apoptosis of breast cancer cells, and block

the cell cycle of breast cancer cells. This study may provide potential reference values for molecular mechanism

study and therapy of breast cancer.
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Table 1 Primer and siRNA sequences in present study

BEH 1E (5" —3") S (5" —3")

Gene Forward (5'—3") Reverse (5'—=3")
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Fig.1 Kaplan-Meier plots compare of the overall survival rates of breast cancer patients with high and low-expression of m6A
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Fig.2 Down-regulation of F70 inhibits the proliferation of breast cancer cells
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A. B: TargetScanZ{( 4/ 2 Hilll HH [f)miR-504-5p 5 FTOM P AN 456 0 s L LB AL A1 C. D TEFLIRSE 40 fIMCF-7HIMDA-MB-23 1% JmiR-504-
5p mimic/5qRT-PCREJIFTOMFRIE/KF; E. F: 7E7L IR 4 fFEMCF-7HIMDA-MB-231%% %*miR-504-5p mimic/5 Western blotRr lIFTO) 2 1132
IEAKCOT; G WG R BN S 250 B miR-504-5p S FTOM 45 455 & o *P<0.05, ¥*P<0.01, SRAMEX I L. 4o amdid R 45 &40 5.

A,B: binding sites and mutation sites of miR-504-5p with £70 were predicted by TargetScan; C,D: qRT-PCR was used to detect the expression level of
FTO in MCF-7 and MDA-MB-231 cells transfected with miR-504-5p mimic; E,F: Western blot was used to detected the FTO expression level in MCF-
7 and MDA-MB-231 cells transfected with miR-504-5p mimic; G: Dual-luciferase reporter assay was used to validate the binding relationship between
miR-504-5p and FTO. *P<0.05, **P<0.01 vs NC group. Red bases represent binding sites.
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Fig.3 FTO is the target gene of miR-504-5p
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A\ B: CCK-85Z5 A% M #% Y+miR-504-5p mimic /& FLIME AN R MIGHE S L. *P<0.05, **P<0.01, ***P<0.001, 5 [ X} B ZH LL L
A,B: CCK-8 assay was used to detect the proliferation of breast cancer cells transfected with miR-504-5p mimic. *P<0.05, **P<0.01, ***P<0.001 vs
NC group.
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Fig.4 Up-regulation of miR-504-5p inhibits the proliferation of breast cancer cells
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Fig.5 Upregulation of miR-504-5p inhibits the migration of breast cancer cells
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Fig.6 Overexpression of miR-504-5p promotes the apoptosis of breast cancer cells
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Fig.7 Upregulation of miR-504-5p blocks the cell cycle of breast cancer cells
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