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Abstract (250-300 words):

Breast cancer is the second leading cause of death in women worldwide, with triple-negative breast
cancer (TNBC) having the worst prognosis. Although there are numerous studies on TNBC, there is
no effective treatment for it, and it is still a major problem today. Studies on PIWI-interacting RNAs
(piRNAs) are increasing and investigating the mechanism of piRNAs in the proliferation and
metastasis of TNBC may lead to new potential treatment targets. Here, we identified a novel piRNA,
piR-YBX1, which was downregulated in TNBC compared to matched normal breast tissue. Then, we
identified its function in vitro firstly. And we found that overexpression of piR-YBX1 significantly
inhibited the proliferation, migration, invasion ability of TNBC cells. We implanted the cells
orthotopically into the fat pads of mice, and observed a significant inhibition of tumor growth in the
piR-YBX1 overexpression group. Additionally, the ability of cells overexpressing piR-YBX1 to
metastasize to the lungs after tail vein injection was markedly reduced. Mechanistically, piR-YBX1
could bind directly to mRNA of Y-box binding protein 1 (YBX1) and overexpression of piR-YBX1
downregulated YBX1 in both mRNA and protein levels, while the function of piR-YBX1 could be partly
rescued by overexpression of YBX1. In addition, YBX1 could bind to RAF1 which is the key molecule
in the MAPK signaling pathway, and overexpression of piR-YBX1 inhibited the p-MEK and p-ERK1/2
which can be reverted by YBX1. In conclusion, our findings discovered that the piR-
YBX1/YBX1/MAPK axis suppresses the proliferation and metastasis of TNBC and therefore piR-YBX1
has the potential to be an effective therapeutic agent for breast cancer.
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