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Abstract: 

Our lab investigates tumor suppressive mechanisms in breast cancer with an interest in identifying potential and relevant drug targets. Oncogene-mediated premature senescence has emerged as a potential tumor suppressive mechanism in early cancer transitions. Previous work shows that RAS and p38 MAPK participate in premature senescence, but relevant transcriptional effectors have not been identified. Here, we demonstrate that the HBP1 transcriptional repressor is necessary for RAS and p38 MAPK-induced premature senescence. We had previously identified HBP1 as an RB target. HBP1 also functions as a suppressor of Wnt and other oncogenic pathways. Our ongoing clinical and molecular studies link mutation and/or reduced expression of HBP1 to invasive breast cancer with a poor prognosis. In the present study, we show that HBP1 is a downstream target of RAS and p38 MAPK in premature senescence of primary human cells. A knockdown of WIP1 (a p38 MAPK phosphatase overexpressed in breast cancer) also induced premature senescence that required HBP1. Premature senescence by HBP1 required RB binding, suggesting that HBP1 may be a new RB target for premature senescence. Lastly, HBP1 knockdown not only blocked premature senescence, but contributed to full tumorigenic conversion of mammary epithelial cells. Together, the data suggest a mechanism in which RAS and p38 MAPK signaling engage HBP1 and RB for premature senescence, but abrogation of HBP1 contributes to tumorigenesis. This study suggests that HBP1 and a premature senescence pathway may be possible therapeutic targets for breast and other cancers.
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