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SCOPE 

Cancer results from genomic alterations leading to uncontrolled proliferation of a given 

population of cells. These alterations mainly occur in genes that encode proteins whose 

function is to maintain the stability of the genome and/or control cell proliferation. The best-

known cancer-related genes are tumour-suppressor genes, DNA repair genes and oncogenes, 

respectively. Tumour-suppressor genes encode proteins that have as a normal function to 

control or inhibit cell division. The mutant allele behaves in a recessive way i.e. as long as 

the cell contains one normal allele, there will be tumour suppression activity. When both 

alleles are lost, tumour suppression will be abrogated. DNA repair genes encode proteins that 

are involved in genomic stabilisation. Inactivation of repair genes results in genomic 

destabilisation, giving rise to an accumulation of mutations and enhances the probability of 

mutations in tumour-suppressor genes and oncogenes, respectively. Repair genes mostly 

behave, as tumour suppressor genes, in a recessive way. Oncogenes encode proteins that 

promote cell proliferation, migration and differentiation. They have a dominant action: one 

mutant allele may transform a normal cell into a tumour cell.  

Within the latter group, receptor tyrosine kinases (RTKs) have appeared during the last 

twenty years as major players in the hallmarks of cancer. They are a sub-class of the cell-

surface growth factor receptors with intrinsic ligand-controlled tyrosine kinase activity. 

Normally, they regulate crucial biological processes in the cell, but when mutated, RTKs can 

become active independent of a ligand or may by altered signalling properties become 

oncoproteins. Understanding the molecular bases of cancer will not only help us to get better 

insights in genotype-phenotype correlations, it might also help in designing new therapeutic 

strategies. 

My doctoral thesis focuses on RET, a tyrosine kinase receptor expressed in neural crest-

derived tissues and associated, when mutated, with different inherited neural crest disorders, 

namely Multiple Endocrine Neoplasia type 2 (MEN2) and Hirschprung disease. The aim of 

this study was to determine the signalling profiles of different RET mutations as compared to 

wild-type RET signalling. We wanted to understand how the different signalling profiles 

contribute to the different disease phenotypes. Furthermore, as no effective systemic 

treatment is available for MEN2, we evaluated imatinib, a tyrosine kinase inhibitor as a 

candidate for that purpose. 
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This work shows that RET receptor signalling is a fascinating model to understand how 

genetic alteration within a single gene can give rise to different inherited human disorders by 

altering the functional (signalling) properties and expression of the encoded protein.  

 
 




