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Report: 

The working hypothesis of the present project is based on an already published data (Bouchet et al., 2013). In 

this paper the authors matched the gene expression profile of normal brain, before and after MRT radiation 

(400Gy, 50 micron wide, 211 micron center to center; 10Gy dose valley), and of brain injected with 9L 

glioblastoma tumor cells, at the level of caudatum nucleus, before and after radiation. The comparison between 

brain sample before and after MRT revealed how many and which genes are differentially expressed due to 

MRT in the normal tissue (DEGs brain + MRT, DEGs: Differential Expressed Genes); the comparison between 

glioblastoma cells before and after MRT revealed how many and which genes of the glioblastoma are 

differentially expressed and are affected by MRT (DEGs 9L + MRT). 

Here, we considered those genes of the glioblastoma which are affected by MRT radiation (n=16 DEGs 

9L+MRT). We found that three of these 16 genes are connected by physical interaction, namely PLK1, CCNB1 

and CDC20. Looking for validated miRNAs able to control these 16 DEGs, we found 44 miRNAs regulating 8 

DEGs of the 16 DEGs 9L+MRT. Three miRNAs of the 44 (namely, miR-215-5p, miR-192-5p and miR-335-

5p) have a higher degree centrality (HDC), being degree centrality the capability of a miRNA to regulate more 

than one target (Cava et al., 2018); these three miRNAs are indeed able to control 3 DEGs, as depicted in the 

figure 1. Further investigation are required to: 

1. validate the identified miRNAs in glioblastoma tumors before and after MRT, in order to understand if 

they are possible ‘responders’ to MRT 

2. understand the role of these miRNAs within the selected network 

3. understand which pathways could be involved in MRT effect in glioblastoma tumors. 

 

 



 

Validation procedure 

Total RNA of tissue samples (n=26) will be isolated using Trireagent reagent (Sigma) following the 

manufacturer’s recommendations. For serum samples (n=26), miRNeasy Serum/Plasma Kit will be used 

following manufacturer’s recommendation. For miRNA quantification, the obtained RNA will be reverse 

transcribed using MystiCq microRNA cDNA synthesis kit (Sigma Aldrich), following manufacturer’s 

recommendations. miRNAs will be amplified in Eco real time-PCR (RT-PCR) (Illumina, Euroclone) using 

Power Up Sybr green mix (Applied Biosystem) in combination with homemade designed primers. miRNAs will 

be selected by in silico analysis of public databases (i.e. GSE50478) containing information on gene expression 

profile of normal brain before and after MRT radiation and of brain injected with 9L glioblastoma tumor cells, 

at the level of caudatum nucleus, before and after radiation. miRNAs able to control differentially expressed 

genes of glioblastoma as a response to MRT treatment will be selected and analysed in our samples by RT-PCR. 

 

 

 
Figure 1: schematic representation of the network created between 8 connected DEGs, altered by MRT in 

glioblastoma tumors, and their related miRNAs, regulating those DEGs. In green, miRNAs with higher degree 

centrality (HDC) are highlighted. 
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