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The project has been focusing on molecular mechanisms determining the rate of RNA 

degradation eventually important to regulate gene expression and phenotype at post-
transcription level. Exogenous synthetic oligonucleotides targeting the relevant domains of b-
RNA degradation could stabilize the transcript, efficiently enhance gene expression and alter the 
cellular phenotype accordingly. The experimental model was the bcl2 RNA (b-RNA), its 
molecular mechanisms of degradation and the functional effects of turnover modifications by 
exogenous means. 

Stress Granules (SGs) and Processing Bodies (PBs) 
regulate b-RNA degradation relevant for oncogenesis 

These ephemeral structures have been shown to regulate the dynamic processing of 
messengers upon stress induction or under pathologic conditions. Previous findings on the 
specific role of the Bcl2 protein on the regulation of the half-life of its own messenger have 
inspired studies aiming to co-localize the Bcl2 protein and messenger inside the degradation 
bodies.  

By the aid of radioactive probes to the b-RNA or by biotinilated αBcl2 antibodies co-
localization of the protein and transcript was studied. Cells were maintained under basal 
conditions, exposed to apoptotic stimuli or receiving survival signals. Unfortunately studies are 
not yet conclusive, definite co-localization evidences has not easily obtained. Moreover, 
extensive studies at biochemical level on the direct binding of the Bcl2 protein to relevant 
domains of the b-RNA was either not found. 

Studies in progress to detail RNA-protein interaction are actually focusing on the Bcl2 
protein or b-RNA immunoprecipitation under basal conditions or under siRNA silencing of 
relevant products. 

Up-regulation of b-RNA expression by ORNs 

A number of oligoribonucleotides (ORNs), 25-30 mer, chemically modified to resist the 
cellular nucleases were prepared. The nucleotide sequences were designed on the ARE region in 
the 3’ UTR of the b-RNA and were in the sense or the antisense orientation. 
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Both the sense and the antisense ORNs delivered to the cells incorporated in lipid 
preparations have been able to increase the level of b-RNA by inhibition of the rate of 
degradation. The higher level of b-RNA induced by the ORN treatments augmented the 
expression of the relevant protein altering the cellular phenotype. ORN-treated cells expressed 
an anti-apoptotic phenotype, were resistant to antitumor drugs and radiation, underwent 
differentiation as occurring in cells that overexpress Bcl2 protein. Studies were able to get 
insight into the mechanisms of the ORNs activities. ORNs in antisense orientation can hybridize 
with the ARE region masking the consensus site for the binding of the ARE-binding proteins 
that affects RNA degradation. The sense oriented ORNs, potentially even more biologically 
inert, were able to bind the RNA binding sites of the ARE binding proteins exhibiting an 
aptameric mechanism. These original findings were dose-related and capable of significantly 
modify the cellular phenotype and are suitable to direct transfer for experimental up-regulation 
of gene expression including the enhanced expression of oncosuppressor genes such as PTEN, 
p53, ATM. 

Endogenous miRNAs potentially silencing b-RNA 

MiRNAs can hybridize according to different level of selectivity with the 3’ UTR of b-RNA 
and have been proposed for a relevant role in oncogenesis. In this study the level of miRNA 
expression has been analyzed in cell culture exposed to apoptotic stimuli or upon activation of a 
survival program. The cellular expression of miR15 and miR16 were inversely related to the 
cellular level of the b-RNA. In an effort to understand in deeper the expression of messengers 
and non-coding transcripts a transcriptome microarray program was addressed in collaboration 
with Dr. K. Khaled at the Riyahd University. Findings did not furnished easy understanding and 
data are actually under evaluation. In a parallel study, binding of miR15 and miR16 to AUBPs 
have been preliminarily found and further studies are in progress in order to figure out their 
biological relevance under conditions of apoptosis or survival . These studies have been 
extended to cells in which miRs 15 and 16 have been silenced with siRNAs. Altering the 
expression of miRs can significantly modify the expression of proteins relevant in the control of 
apoptosis or survival. 
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