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Effects of miR-139-5p-modified UC-MSC-derived exosomes on stemness and
radiotherapy sensitivity of breast cancer cells

SHI Caiyan, HUANG Guoding, LI Chongwei, LIU Feng
(Department of Oncology , Hainan Western Central Hospital , Danzhou 571700, China)

Abstract Objective To investigate the effects of miR-139-5p-modified human umbilical cord mensenchymal stem cell (UC-MSC)-
derived exosomes on stemness and radiotherapy sensitivity of breast cancer cells. Methods MCF-7 cells were divided into the control
miR-NC Exo,and miR-139-5p Exo groups. Immunofluorescence staining was used to observe the cellular uptake of exosomes. A tumor
sphere formation assay determined the number of tumor spheres formed. Western blotting detected NANOG,SOX2,and OCT4 protein
expression levels. MCF-7 cells were divided into conirol,2 Gy X ray,miR-139-5p Exo,and miR-139-5p Exo+2 Gy X ray groups. The
survival rate of MCF-7 cells was detected by the MTT method. The apoptosis rate of MCF-7 cells was determined using flow cytometry.
Results Compared to the control and miR-NC Exo groups, the number of tumor spheres formed by MCF-7 cells in the miR-139-5p Exo
group was significantly decreased,and the relative expression levels of Nanog,SOX2,and OCT4 proteins were significantly downregulated
(P < 0.05). Compared to the control group, the survival rate of MCF-7 cells in the 2 Gy X ray and miR-139-5p Exo groups was significantly
decreased, and the apoptosis rate was significantly increased (P < 0.05). Compared to the 2 Gy X ray group, the survival rate of MCF-7
cells in the miR-139-5p Exo+2 Gy X ray group was significantly decreased ,and the apoptosis rate was significantly increased (P < 0.05).
Conclusion UC-MSC-derived exosomes modified by miR-139-5p inhibit the stemness of MCF-7 cells and enhance the radiotherapy sen-
sitivity of MCF-7 cells.
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A, morphology ohserved under a transmission electron microscope ( x 10 000) ; B, diameter distribution detected by a nanoparticle tracking analyzer;C,
expression of CD63,CD9,TSG101, and HSP70 proteins detected by Western blotting.
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Fig.2 Uptake of exosomes by breast cancer cells as observed by immunofluorescence staining x 100
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Fig.3 Comparison of the number of tumor spheres formed in breast cancer cells in each group
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Fig.4 Comparison of the expression levels of Nanog, SOX2, and OCT4 proteins in breast cancer cells in each group
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Fig.5 Comparison of the apoptosis rate of breast cancer cells in each group
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