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Effect of p38 mitogen-activated protein kinase signaling pathway on autophagy and apoptosis activity
of triple negative breast cancer cell mediated by osteopontin
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Abstract: Objective To study the expression of osteopontin (OPN) and autophagy re-lated protein Beclin 1 in triple
negative breast cancer tissues,and to explore the effect of OPN knockdown on the expression of p38 mitogen-activated protein
kinase (p38MAPK) Beclin 1 and autophagy, apoptosis of breast cancer cells. Methods A total of 60 female patients with tri-
ple negative breast cancer admitted to the the Central Hospital of Nanyang City from January 2015 to December 2016 were se-
lected as study objects, and forty normal breast tissue specimens of female patients with breast fibroadenoma or breast hyperpla-
sia nodules treated at the same time were selected as the control. Immunohistochemistry were used to detect the expression of
OPN and Beclin 1 in the triple negative breast cancer tissues and normal breast tissues. MDA-MB-231 cell lines were divided
into specific OPN small interference RNA experimental group ( OPN-siRNA group ) , the same negative CON-siRNA control
group (CON-siRNA group) and mock blank control group (mock group). Lentivirus mediated RNA interfer-ence technology

were employed to build OPN low expression MDA-MB-231cells, then transmission electron microscope and flow cytometry were
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used to detect auto-phagy and apoptosis of MDA-MB-231 cells after OPN knockdown , western blot and real-time fluorescence
quantitative polymerase chain reaction were used to detect the expression of p38MAPK and Beclin 1. Results The positive ex-
pression rate of OPN protein in breast cancer tissue and normal breast tissue was 68.3% (41/60) and 12.5% (5/40) ,the
positive ex-pression rate of OPN protein in breast cancer tissue was higher than that in the normal breast tissue (y* =56. 881,
P =0.000). The positive expression rate of Beclin 1 protein in breast cancer tissues and normal breast tissues was 18. 3%
(11/60) and 42.5% (17/40) respectively,and the positive expression rate of Beclin 1 protein in breast cancer tissues was
lower than that in normal breast tissue (y° =54.692,P =0.000). OPN protein expression in tri-negative breast cancer tissues
was negatively correlated with Beclin 1 protein expression (r= —0.713,P =0.003). After 48 h viral transfection , the relative
expression of OPN mRNA and protein in the OPN-siRNA group was significantly lower than that in the CON-siRNA group and
the mock group (F =57.170,50.410,P =0.001 ). After the down-regulation of OPN expression, the number of autophago-
somes and early apoptosis rate in cells of the OPN-siRNA group were significantly higher than those of the CON-siRNA group
and the mock group (F =17.590,P =0.004;F =23.180,P =0.003). In the OPN-siRNA group, the relative expression of
Beclin 1 mRNA and protein was significantly higher than that of the CON-siRNA group and the mock group (F =29.873,
32.174,P =0.001) ,and the relative expression of p38MAPK mRNA and protein was lower than that of the mock group and
the CON-siRNA group (F =32.735,37.110,P =0.000). There was no statistically significance in the number of autophago-
somes , early apoptosis rate,relative expression of Beclin 1 mRNA and protein, and relative expression of p38MAPK mRNA and
protein in cells between the mock group and the CON-siRNA group (P >0.05). Conclusion Inhibition of OPN expression

could promote autophagy and apoptosis of triple negative breast cancer cells,the underlying mechanism of this phenomenon may

be related to down-regulation of pP38MAPK and up-regulation of Beclin 1.
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Fig.1 Expression of OPN protein in triple negative breast

cancer and normal breast tissues( SP, x100)
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breast cancer and normal breast tissues ( SP, x100)
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Fig.3 Identification of knockout effect of OPN expression
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Fig.4 Autophagy formation of the cells in each group after OPN down-regulation( x1 000)
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Fig.5 Apoptosis of the cells in each group after OPN down-regulation detected by flow cytometry
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Fig.6 Expression of Beclin 1 and p38MAPK proteins in
the cells of each group after down regulation of OPN ( West-
ern blot)
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