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MicroRNAs (miRNAs) are short 20-22 nucleotide RNA molecules with an important role in 

the regulation of gene expression at the post-trascriptional level. MiRNA levels have been 
shown to change markedly in tumors and their expression profile is currently used to classify 
and diagnose some tumours. MiRNAs have been classified either as oncogenes (overespressed 
in tumors) or as tumor suppressor (down regulated), and in certain cases they can behave as 
both depending on the type of tumor. In many cases miRNAs and transcription factors interact 
directly so that transcriptional and post-transcriptional regulation of gene expression are finely 
regulated. One example of this circuitry is represented by Myc –E2F1-Mir-17-92 cluster where 
the transcription factor E2F1 positively activate the micro-RNA cluster, and is in turn 
downregulated by it. In certain tumours MiR-17-92 cluster behaves as an oncogene as it keeps 
under control E2F1, which, when overexpressed, drives cells to apoptosis however in other 
cases it, appears to behave as a tumor suppressor.  

We have shown that in MEF miR-20 target the transcriptional repressor LRF that negatively 
controls p19ARF-p53 pathway; in this case miR-20 inhibits cell growth and drives cells towards 
premature senescence.  

LRF and BCL-6 are oncogenic members of the POK proteins family, which by recruiting 
histone deacetylases repress the gene expression. Both POK proteins are overexpressed in some 
non Hodgkins B cell lymphomas, namely Follicular Lymphoma (FL) and Diffuse Large B Cell 
Lymphoma (DLBCL). The molecular mechanisms underlying this concomitant overespression 
are not completely understood. In silico analysis has revealed that LRF and BCL-6 are potential 
targets of the same set of miRNAs among which miR-17, miR-20, miR-100, miR-30 and miR-
302. 

– One of the goal of our project is to verify whether one of the mechanism underlying the 
up-regulation of both POK proteins is the down-regulation in tumors of miRNAs shared 
by both POK proteins.  
To approach this problem we have characterized different cell lines of non Hodgkins B 
cell lymphomas: DOHH2 (FL), Karpas and DHL4 (DLBCL) and Ramos (Burkitt 
Lymphoma) from the point of view of BCL-6, LRF, p53 and miRNA expression.  
Interestingly we found that DOHH2, DHL4 and Karpas overexpress the two POK 
proteins, so that they can be further used to approach the question whether the two 
oncogenes are under the control of the same set of miRNAs and in turn control miRNAs.  
Preliminary experiments were performed in these three cell lines to determine the 
expression of the miRNAs which in silico target the two oncogenes: miR-17, miR-20 and 
miR-100 are highly expressed in all cell lines tested, while miR-30 and miR-302 are 
poorly expressed in comparison to CD19+ naïve B cells. 
The overespression of miR17 and miR-20, which belong to the miR-17-92 cluster, is not 
surprising and it is in accordance with the data from the literature which reports high 
expression of this cluster in B cell lymphomas probably driven by MYC/E2F1 up-
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regulation. As these miRNAs are up-regulated in these cell lines, where BCL6 and LRF 
are over-espressed, their role if any in BCL-6/LRF down-regulation is not evident. So we 
decided to focus our attention on the two miR-30 and miR-302 which appear to be 
downregulated in comparison to control B cell. Transfection experiments are in progress 
to verify whether the up-regulation of these miRNAs down-regulates both oncogenes and 
affect parameters such as cell proliferation, cell cycle, growth in soft agar.  

– The second goal of our project concerns the role of these two POK proteins in miRNAs 
regulation.  
Two approaches are being currently used:  
- BCL-6/LRF silencing and evaluation of the miRNA expression profile.  

Microarray analysis of miRNAs in MEF silenced for LRF has identified a set of 
miRNAs potentially controlled by LRF. Interestingly some of these miRNAs which 
regulate important factors controlling genomic stability are involved in MEF 
senescence. 
Experiments are in progress to obtain lymphoma clones stably silenced for 
LRF/BCL-6 in order to identify miRNAs potentially controlled by the two POK 
proteins in these human cell lines. 

- Thorough search of the literature to detect miRNAs, which are more commonly 
down-regulated in BCL-6 overespressing FL/DLBCL tumors.  
So far we have identified a set of mi-RNAs, which are commonly down-regulated in 
different cases of FL and DLBCL; bioinformatic approaches are currently used to 
determine whether canonical binding sites for BCL-6/LRF are found upstream of 
these miRNAs and the pathways potentially controlled by these mi-RNAs  
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