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Cyclo-oxygenase-2 promotes migration and invasion of breast cancer MDA-MB-
231 cells by regulating EMT

TAN Linyan, LIU Min”, GE Fei, CHEN Wenlin, HUANG Saijun, LI Yungian, YE Younan, WANG Xi, ZHANG Yong (First Depart-
ment of Breast Surgery, the Third Affiliated Hospital of Kunming Medical University & Yunnan Cancer Hospital, Kunming 650118,

Yunnan, China)

[Abstract] Objective: To investigate the role of cyclo-oxygenase-2 (COX-2) in breast cancer metastasis and its possible mechanism.
Methods: A total of 45 cases of primary breast cancer tissues and brain metastatic breast cancer tissues were collected from patients,
who underwent mastectomy in Yunnan Cancer Hospital from October 2015 to April 2018, including 30 cases of primary lesions and 15
cases of brain metastasis. qPCR was used to detect the expression of COX-2 in breast cancer tissues and brain metastatic breast cancer
tissues. Recombinant viruses with COX-2 over-expression (LV6-COX2) or COX-2 knockdown (LV3-COX2 shRNA1, LV3-COX2
shRNA2) were transfected into human breast cancer MDA-MB-231 cells; After obtaining the stable expression cell lines, the effect of
COX-2 expression on the proliferation of MDA-MB-231 cells was detected by CCK-8, and the effects of COX-2 expression on the mi-
gration and invasion of MDA-MB-231 cells were detected by scratch test and Transwell assay, respectively. The mRNA and protein ex-
pressions of COX-2 in each group were examined by qPCR and WB, respectively. The effect of COX-2 expression on the expression of
EMT-related genes in MDA-MB-231 cells was analyzed by qPCR. Results: The expression of COX-2 in tissues of patients with brain
metastases was significantly higher than that in patients with primary breast cancer tissues (P<0.01), and it was correlated with tumor

TMN stage in breast cancer patients. MDA-MB-231 cell lines with stable COX-2 over-expression/knockout were successfully construct-
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ed. Over-expression of COX-2 promoted the migration and invasion of MDA-MB-231 cells (all P<0.01), and significantly increased the

expressions of MMP2, MMP1, N-cadherin and vimentin (all P<0.01), but exerted insignificant effect on cell proliferation. The effect of

COX-2 silence exerted the opposite effect and promoted cell proliferation (P<0.05). Conclusion: COX-2 is highly expressed in brain

metastatic breast cancer tissues, which may promote the migration and invasion of breast cancer MDA-MB-231 cells by regulating

EMT processes.
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Tab. 1 Primers of qPCR
Gene Forward Primer Reverse Primer
COX-2 5’-ACTTTTGGTGGAGAAGTGGGTT-3’ 5’-AGTGTGGGTGGGGATGAGTT-3’
MMP2 5’-GTGAAGTATGGGAACGCCGA-3’ 5’-AGAAGCCGTACTTGCCATCC-3’
MMP1 5’-ACTCGGCCATTCTCTTGGAC-3’ 5’-CGATGGGCTGGACAGGATTT-3’
N-cadherin 5’-ACCCTGGAGACATTGGGGAC-3’ 5’-TGCTCACCACCACTACTTGA-3’
Vimentin 5’-GGACCAGCTAACCAACGACA-3’ 5’-AAGGTCAAGACGTGCCAGAG-3’
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A: qPCR was used to detect the expressions of COX-2 in non-
metastatic breast cancer (#=30) and brain metastatic breast cancer
(n=15).; B: COX-2 expressions in breast cancer tissues of patients

with different TNM stages, 1(7=9), Il (n=9),I11(n=8), IV(n=19)

El1 COX-2 £ R K M5 3L BRI H AR P Y A TE I
Fig. 1 Expressions of COX-2 in non-metastatic and brain-

metastatic breast cancer tissues
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A: COX-2 protein expression in cells infected with different viruses was detected by WB, B-Actin was used as internal reference;

B: qPCR was used to verify the expression of COX-2 mRNA in cells infected with COX-2 overexpression virus and knockout virus;

C: CCK-8 was used to detect the effect of COX-2 overexpression on the proliferation of breast cancer cells; D: CCK-8 was used to

detect the effect of COX-2 knockdown on the proliferation of breast cancer cells. The significant difference analysis is the comparison

of growth curves of different groups, that is, the difference of overall data at all time points
2 COX-2 i3 FIA AR T MDA-MB-231 4RBf 58 55 14 FI $2 M
Fig. 2 Effects of COX-2 over-expression or knockdown on the proliferation activity of MDA-MB-231 cells
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A: Cell scratch test and repair area statistics 24 h after scratch; B: Number of cells transferred to the bottom of Transwell after 24 h and

the relative number of cells in each group (x200)
B3 COX-2xt7LBR#E MDA-MB-231 4T AR EH#0G
Fig. 3 Effect of COX-2 on the migration and invasion of breast cancer MDA-MB-231 cells
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Fig. 4 Expressions of EMT-related genes in MDA-MB-231 cells with COX-2 over-expression/knockdown
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