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The objective of the project is the expression patterns analysis of microRNA targeting p53 

family members and mutant p53. 

Identification and analysis of miRNA targeting p53 
family members in normal and tumor cells 

During the three years of the project we have identified a crucial role for miR-92, a 
microRNA that is part of the miR-17 cluster, in controlling 32D myeloid cells proliferation. We 
have demonstrated that miR-92 is expressed in myeloid cells and it induces proliferation of 
these cells. We demonstrated that miR-92 acts by repressing one of the p63 isoforms expressed 
in these cells, whose 3’UTR contains a miR-92 consensus site conserved across species. P63 is 
a p53 homolog whose activity is critical for proper cell differentiation during development, by 
regulating the proliferative potential of the cells.  

The p63 gene is expressed as multiple protein isoforms. Two distinct promoters produce 
isoforms that either contain or lack the NH2-terminal transactivation domain (TAp63 and 
ΔNp63, respectively), whereas multiple splicing events cause three COOH-terminal variants: α, 
β and γ. The α and β isoform mRNAs have the same 3’UTR, encompassing the last 2762 base 
pairs (bp) of the exon 14, while the 3’UTR of the γ isoform is part of an extra exon 10’, derived 
from intron 10. Interestingly, only the 2762 bp long 3’UTR of α and β p63 isoforms, contain the 
putative miR-92 binding site located at the region 2718-2739. So far, the specific role for the 
different isoforms remains elusive although it is clear that different spliced isoform ratios in the 
cells would affect the p63 biological activity. Three p63 isoforms are mainly expressed at the 
level of the protein in 32D cells: ΔNp63β, TAp63γ and ΔNp63γ.  

We demonstrated that miR-92 directly targets and down-regulates the expression of ΔNp63β 
isoform. HCT116-Dicer-KO are colon carcinoma cells in which exon 5 of the Dicer gene has 
been disrupted. Because Dicer is required for proper processing of mature miRs, these cells 
have markedly reduced amounts of mature miRs and display accumulation of miR precursors. 
Thus, they are a usefully cell system in which investigate the activity of a specific miR on its 
targets. In this cell system we demonstrated that miR-92 is sufficient to inhibit p63 protein 
levels modulating its translation directly trough p63 3’UTR.  

Finally, we demonstrated that miR-92 knockdown inhibits 32D-cell proliferation. ΔNp63β 
over-expression mimics the effect of the miR-92 antagomir thus indicating that a new regulatory 
circuitry involving miR-92 and ΔNp63β plays an important role in controlling cell proliferation 
of myeloid cells.  
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Definition of the role and use of interfering microRNA 
to improve tumor therapy 

To this end we have performed experiments in order to interfere with the inhibition of 
apoptosis mediated by the presence of mutant p53. It is known from literature that a mutant p53 
can mediate a gain of function mutant of p53-carrying tumor cells that became less sensitive to 
anticancer drug treatment. We performed studies in human tumor cells carrying some mutant 
p53 proteins and we interfered its expression by RNAi. The cells have been treated with 
different anticancer drugs and the apoptosis has been evaluated in vivo and in vitro. We have 
also performed experiments using RNAi against other p53 family members, p73α and p73β or 
against their interactors trough which p73 activates apoptosis upon anticancer drug treatments. 
We have demonstrated that the transcriptional co-activator YAP (yes-associated protein) is part 
of a protein complex containing p73 and it plays a role in the p73 mediated apoptosis upon 
anticancer drug treatments. Using interfering microRNAs we also have defined the role of 
mutant p53 in its “gain of function” activity. We showed that mutant forms of p53 protein 
induce an aberrant up-regulation of cell cycle regulatory genes transcription through their ability 
to interact with NF-Y and, upon DNA damage, recruits p300, leading to histones acetylation. 
We demonstrate that this aberrant transcriptional regulation underlies the ability of mutant p53 
proteins to act as oncogenic factors inducing proliferation events that could be inhibited by 
using specific microRNA targeting mutant p53 proteins. These studies have been published as 
papers and reviews. 
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