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Abstract

The TP53 tumor suppressor gene is mutated in half of human tumors resulting in an oncogene with Gain-Of-Function (GOF) activities. The global miRNA deregulation observed in human cancers is often the result of defects in the miRNA biogenesis pathway. Only
a handful of miRNAs have been identified as direct targets of mutant p53 protein (mutp53) at transcriptional level, and very few data about the role of mutp53 on deregulation of miIRNA biogenesis in cancer are available yet (Falcone et al., 2016; Gurtner et al.,
2017).We have previously unveiled a new mechanism by which mutp53 regulates miRNA biogenesis at posttranscriptional level impacting on microprocessor complex activity and inhibiting the processing of pri-miRNA in pre-miRNA. Briefly, our data of a
genome wide analysis of mMiIRNA expression in colon cancer cell line, before and after depletion of mutp53 (R273H), revealed that this oncogene downregulates 33, and upregulates 4 of 376 miRNAs analyzed (Figure 1). Several of these miRNAs were validated in
breast cancer cell lines. Interestingly, interrogating the TCGA database about miRNA expression levels in samples of breast cancer patients, we found that our mutp53-dependent miRNAs are downregulated in cancer samples expressing mutp53, too (Figure 1C).
From a mechanistic point of view, by confocal analysis, co-immunoprecipitation experiments (Figure 2A,B,C) and RNA-IPs (Figure 2D,E) we demonstrate for the first time that endogenous mutp53 directly binds to the RNA helicase p72 in the nucleus of colon
and breast cancer cells thus preventing its association to Drosha and pri-miRNA targets, resulting in the inhibition of miRNA biogenesis (Figure 3). Thus the mechanism we found in the cells could also be relevant in human tumors (Garibaldi et al., 2016). We have
now evidences of a new transcriptionally independent function of mutp53 in miRNA biogenesis that, impacting on Dicer activity, inhibits the processing of pre-miRNA in mature miRNAS. In details, by co-immunoprecipitation experiments (Figure 4A), confocal
analysis (Figure 4B), RNA-ChIPs (Figure 4C) and Dicer overexpression (Figure 4D,E) we demonstrate that mutp53 directly binds Dicer affecting its interaction with pre-miRNAs. Of note, we have designed and setup an in vivo pre-miRNA processing assay to
monitor mutp53 dependent Dicer activity (Figure 5A). Using this system we demonstrate that mutp53 impairs Dicer-mediated pre-miRNA processing (Figure 5, 6) (unpublished data). The relevance of the above identified molecular mechanisms resides on the fact
that the identified mutp53-dependent miRNAs have oncosuppressor functions such as the induction of cell death, inhibition of proliferation and EMT has demonstrated by literature and our unpublished data (Figure 7, 8). Finally, the KEGG pathway (Table 1) and
GO analyses (Table 2) of putative target genes of the mutp53-dependent miRNAs identifies several pathways and genes related to cancer among which EGF and FGF signaling, cell cycle, mitosis, cell death and stress response. Interestingly, many of the genes
belonging to these categories have oncogenic potential and are known as key regulators of altered molecular pathways in tumors. Moreover, for many of these there are drugs already approved by the FDA or in clinical trials (unpublished data). Therefore, our data
support the idea that mutp53, inhibiting the expression of specific miRNAs, upregulates a subset of genes involved in tumor progression, including genes already targeted by molecular drugs.
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Mutant p53 inhibits pre-miRNA biogenesis by interfering with Dicer activity (unpublished)
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Functional role of mutp53-regulated mIRNAs (unpublished)
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