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Summary 

Malignant gliomas are among the most lethal tumors, with a median survival of 

approximately 16 months for patients with the most common and malignant type 

of gliomas, glioblastoma, despite of progress in surgery, radiotherapy and 

chemotherapy. Therefore, it is urgent to understand its molecular players in 

order to develop novel and more effective therapeutic strategies. Hopefully, the 

recent improves in understanding brain tumors biology has identified a number 

of promising therapeutic targets. 

Receptor tyrosine kinases (RTKs) are membrane-spanning proteins that 

regulate a wide variety of cellular processes as diverse as cell proliferation, 

apoptosis or cell migration. Consequently, deregulation of RTKs due to 

overexpression, mutation or amplification mechanisms has been causally linked 

to cancer development and progression. The important role of RTKs in 

oncology has paved the way for the development of target-specific therapeutics 

and opened up a new era of molecular targeted approaches in the treatment of 

human cancer. It has been shown by our and other groups that alterations in 

RTKs, such as PDGFRA, KIT and VEGFR2 play an important role in 

gliomagenesis, thus they are recognized as the most promising targets for 

therapeutic interventions in brain tumors arising.  

Currently, several clinical trials are ongoing seeking to determine the efficacy of 

anti-PDGFRA, KIT, VEGFR2 drugs (such as imatinib, sunitinib and cediranib) in 

gliomas. Despite the expectant and promising results observed in some cases, 

resistance to therapy has been reported and the mechanisms of sensitivity and 

resistance to RTKs inhibition in glioma patients are still unknown.   

In other types of malignant tumors, it is know that specific genetic RTKs 

alterations can be predictive markers of clinical response to this type of target 

therapies. Additionally, disruption of the intracellular signaling pathways, such 

as the mitogen-activated protein kinase (MAPK) cascade can modulate the 

response to anti-RTKs inhibitors. The MAPK is a very important intracellular 

signaling pathway and its constitutive oncogenic activation has been associated 



with cancer progression and resistance to therapy in a wide variety of human 

tumors. Regarding gliomas, MAPK pathway alterations, such as in BRAF, NF1 

and WNK2 genes, occur in a considerable frequency of patients. However, the 

role of these particular alterations in response to RTKs targeted therapies has 

never been assessed. 

In the present project, firstly, we aim to investigate the molecular targets of anti-

RTKs drugs, namely imatinib, sunitinib and cediranib, currently undergoing 

clinical trials in gliomas. The second aim is to understand whether alterations of 

the RTKs and the MAPK cascade members - particularly the NF1, BRAF and 

WNK2 - can modify the response of gliomas to these drugs. For this proposes, 

we will screen a panel of 16 glioma cell lines and will complement the “in vitro” 

cellular studies with “in vivo” tumorigenic assays, using the chick chorioallantoic 

membrane (CAM) and nude mouse xenograft model.  

The key ambition of this project lies in increasing the odds for successful and 

efficient transition of a drug development and its use in the clinic. The 

incorporation of scientifically and analytically validated biomarkers into rationally 

designed hypothesis-testing clinical trials offers a promising way forward to 

achieving this objective. 

 


