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miR-378a-3p Targets NUAK?2 to Inhibit Proliferation, Migration, and Invasion of Breast
Cancer Cells
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Abstract: Objective To explore the mechanism of microRNA-378a-3p (miR-378a-3p) affecting the deve-
lopment of breast cancer (BC) cells. Methods The expression of miR-378a-3p in BC cells based on the
Cancer Genome Atlas Program database was analyzed. The starBase, miRDB, and miRWalk databases were
used to predict the target genes of miR-378a-3p. Double-luciferase reporter experiments were performed to
verify the targeted regulation of miR-378a-3p on NUAK family kinase 2 (NUAK2). Real-time fluorescence
quantitative PCR and Western blot analyses were used to detect the expression of miR-378a-3p and NUAK2
mRNA and protein in BC cells. Cell proliferation ability was detected through cell-proliferation experiments.
Cell scratch assay and invasion assay were used to detect the migration and invasion abilities of cells,
respectively. Apoptosis and cell-cycle experiments were conducted to detect cell apoptosis rate and cell cycle
distribution. Results The expression of miR-378a-3p was significantly downregulated in BC cells, and miR-
378a-3p overexpression inhibited the proliferation, migration, and invasion of BC cells. miR-378a-3p directly
targeted NUAK?2 and inhibited the mRNA and protein expression of NUAK2. Conclusion miR-378a-3p
inhibits the proliferation, migration, and invasion of BC cells by targeting NUAK2.
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&1 qRT-PCR3|#1FFI%
Table1 RT-PCR primer sequences

Genes Primer sequence
Forward primer:
5'-CTCAATGGTGTCGTGGAGT-3’
Reverse primer:
5-GGGACTGGACTTGGAGTC-3'
Forward primer:
5'-CTCGCTTCGGGCAGCACA-3'
Reverse primer:
5'-AACGCTTCACGAATTTGCGT-3'
Forward primer:

5'- GCACAGCCTACTGATTCCCC-3'
Reverse primer:
5'-TCTTCATTAGGGGCTTGGGC-3'
Forward primer:
5-TCACCATGGATGATGATATCGC-3'
Reverse primer:
5'-AATCCTTCTGACCCATGCC-3'
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A: Volcano plot of differential miRNAs; B: box-line plot of miR-378a-3p expression in normal and tumor tissues; C: qRT-PCR to detect the

expression level of miR-378a-3p in the human mammary epithelial cell line MCF-12F and the human breast cancer cell lines MCF7, MDM-MB-231,

and SK-BR-3; *: P<0.05, compared with the MCF-12F group.
El1 miR-378a-3pZEFLARE AR RIRRIA
Figure 1

Low expression of miR-378a-3p in breast cancer cells
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A: qRT-PCR assay; B: CCK-8 assay; C: clone formation assay, *: P<0.05, compared with the NC-mimic group; D: scratch healing assay (40x);
E: cell invasion assay (100x), *: P<0.05, compared with the NC-mimic group; F: cell cycle assay; G: apoptosis assay, *: P<0.05, compared with the

NC-mimic group.
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Figure 2

promoted apoptosis of breast cancer cells
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Overexpression of miR-378a-3p inhibited proliferation, migration, and invasion of breast cancer cells and
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Figure 3 NUAK?2 was highly expressed in breast cancer cells, and miR-378a-3p targeted and regulated NUAK2
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Figure 4 miR-378a-3p targeting NUAK?2 inhibited proliferation, migration, and invasion of breast cancer cells and prom-
oted apoptosis
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