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Mechanisms of miR-31-5p inhibiting biological behavior and radiotherapy resis-
tance of breast cancer cells via regulating 7NS1

YU Jie, WANG Yang, JIA Yanzhao, YANG Zheng , ZHANG Sen, LIU Hanwen , RAO Shilei, ZHANG Kai(Department of Cancer
Radiotherapy, Nanyang Central Hospital, Nanyang 473009, Henan, China)

[Abstract] Objective: To investigate the mechanism of miR-31-5p/tension protein 1 gene (7NS!) axis modulating radiotherapy resis-
tance in breast cancer. Methods: The breast cancer tissues and corresponding para-cancerous tissues of 21 patients with breast cancer,
who underwent surgical resection at Department of Cancer Radiotherapy of Nanyang Central Hospital from July 2017 to December
2017, were collected for this study; breast cancer cell lines (MCF-7, MDA-MB-23 and SKBR-3) were also collected; gPCR was applied
to detect the expression level of miR-31-5p in breast cancer tissues and cell lines. The radiation resistant cell line MCF-7R was con-
structed by using 6 MV-X ray radiotherapy treatment. Subsequently, the influence of over-expression/kockdown of miR-31-5p on radia-
tion sensitivity of MCF-7 and MCF-7R cells were detected by colony formation assay, Transwell assay and Annexin V-FITC/PI double
staining flow cytometry assay, respectively. Moreover, luciferase reporter assay was used to verify whether 7TNS/ was a target gene of
miR-31-5p. Results: Compared with para-cancerous tissues, normal mammary epithelial MCF-10A cells and MCF-7 cells, miR-31-5p
was low-expressed in breast cancer, cell lines and MCF-7R (all P<0.01). Over-expression of miR-31-5p resulted in inhibited invasion
and promoted apoptosis of MCF-7R cells (P<0.01), whereas miR-31-5p knockdown got opposite results in MCF-7 cells. Moreover, lu-
ciferase reporter assay confirmed that 7NS/ was a target gene of miR-31-5p. Over-expression of miR-31-5p inhibited invasion and in-
creased radio-sensitivity, apoptosis of MCF-7R cell via targeting 7NS/ (P<0.01), whereas knockdown of miR-31-5p significantly pro-
moted the invasion but reduced apoptosis of MCF-7R cells (all P<0.01), and further up-regulated the radio-sensitivity of MCF-7R cells.
Conclusion: miR-31-5p/TNS! axis regulates the radiotherapy resistance of breast cancer, and over-expression of miR-31-5p may re-
verse the resistance of MCF-7R to radiotherapy.
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Tab. 1 Primer sequence for PCR

Target Sequence
ve F: 5-GATTTCTCCCTCATCGCTTACAG-3'
R: 5'-CTGCTTCATGATCGTTGTTGCTTG-3'
TNS1 F: 5-CGAGGCAGGATAGGAGTTGTCATCG-3'

R: 5-CCAGGTCCAGCATCAGCATATTG-3’
miR-31-5p  F: 5. GAGAGGAGGCAAGATGCTG-3'
R: 5'-GGCAATATGTTGGCATAGCAGG-3'
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A and C: The expression of miR-31-5p in breast cancer tissues and cell lines was measured by qPCR;

B: Cell viability was detected by colony formation assay
1 miR-31-5p 7EFL AR 4R LR A 4HpR P Y FRIK

Fig. 1 The expression of miR-31-5p in breast cancer tissues and cells
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A: The expression of miR-31-5p was detected by qPCR; B: Cell viability was detected by colony formation assay; C: The invasion

ability of breast cancer was measured by Transwell assay (x100); D: The percentage of apoptosis cell was detected

by Annexin V-FITC/PI double staining flow cytometry
&2 miR-31-5p X 2L ARz 40 B A7 U M 5200

Fig.2 The effect of miR-31-5p on radio-sensitivity of breast cancer cells
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A: The bioinformatics analysis result showed that miR-31-5p had a binding site with 7NS7; B: The luciferase activity in 7NS/-wt trans-

fected with miR-31-5p was lower than that in NC group detected by dual-luciferase reporter assay; C and D: The expression of TNS1

protein was measured by Western blotting
E3 TNSIE miR-31-5p HI4BE A
Fig.3 TNSI was a target of miR-31-5p
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A: The cell viability was detected by colony formation assay; B: The invasion ability of MCF-7 or MCF-7R cells were

measured by Transwell assay (x100); C: The percentage of apoptosis cell was promoted in miR-31-5p mimics

by Annexin V-FITC/PI double staining flow cytometry
4 miR-31-5p @33 TNS1 3 7L BR = 4Bl HE RO VR R

Fig.4 miR-31-5p modulates radiotherapy resistance of breast caner cell via regulating TNS1
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