
“Identification of novel target genes in microsatellite unstable brain tumours” 

 

Summary 

 

In the last decade much was learned about the basic biology of brain tumours, 

however, the outcome for these patients is still poor. Despite aggressive 

management by surgery, radiotherapy and adjuvant chemotherapy, the survival 

rate for malignant brain tumours is far from satisfactory, and new therapeutic 

options are urgently needed. We have described a novel genetic abnormality in 

a subset of medulloblastomas in the form of microsatellite instability (MSI). 

Similarly, we identified MSI in a cohort of paediatric high grade gliomas. 

Tumours exhibiting MSI have a susceptibility to accumulate mutations in target 

genes, which are genes with microsatellite regions in their regulatory or coding 

sequence. When we screened MSI-positive brain tumours for target genes 

associated with microsatellite unstable tumours from other sites, we observed a 

different mutational spectrum.  

The aim of this proposal is to identify novel genes and pathways of importance 

to MSI-positive medulloblastoma and high grade glioma tumourigenesis 

For that we will first screen approximately 200 tumours for MSI (100 

medulloblastoma and 100 high grade glioma), followed by analysis of mismatch 

repair proteins expression. Then, we propose to use a bioinformatic approach to 

identifying novel candidate target genes in medulloblastoma and high grade 

gliomas, using for this in silico search the keywords - “Medulloblastoma”, “Brain 

development”, Cerebellum or cerebellar, “Neuron differentiation” or “Neuronal 

differentiation”, glioma or astrocytoma or glioblatoma or oligodendroglioma, 

“glial differentiation”, "receptor tyrosine kinase" or RTK, "neuronal stem cells", 

"subventricular zone", and astrocyte. Our preliminary analysis identified 

approximately 743 and 644 candidate genes for medulloblastomas and high 

grade gliomas, respectively. Then, we will screen these candidate genes in 10 

MSI positive medulloblastomas and 10 MSI positive high grade gliomas 

previously identified, by next-generation end sequencing technology. This new 

methodology allows the mutation analysis of hundreds and thousands of genes 

in a single experiment. The new somatic base changes will then be verified by 

Sanger sequencing, and then screened across the entire cohort in order to 



determine frequency as well as any clinicopathological and/or genomic 

correlates. Finally, will we validate the importance of the novel targets identified, 

by performing in vitro knockdown of the three most frequently mutated genes, 

and evaluate its functional role. In this way we aim to identify new paediatric 

malignant brain tumour genes, and to prioritise them for future mechanistic and 

preclinical investigations. 

 


