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2014 – Massimiliano Mazzone – KU Leuven: 

Regulation of the macrophage response to hypoxia: implications for cancer and ischemia 

 

Macrophages derive from circulating monocytes and are promptly recruited inside dameged 

tissues to positively or negatively regulate vessel formation and immunity. At low oxygen 

tensions, their phenotype is proangiogenic and immunosuppressive, which makes them attractive 

targets in situation of ischemia and cancer, two diseases characterised by low oxygen tension. We 

have already shown that reduced activity of the oxygen-sensing enzyme PHD2 or entrapment of 

tumor-associated macrophages in normoxic niches fosters arteriogenesis in ischemia and restores 

adaptive immunity against cancer, respectively.  

Based on these findings, we propose to dissect the oxygen sensing machinery and hypoxia-

response in macrophages. By modulating the response to hypoxia, we can shape angiogenesis and 

immunity in order to ameliorate disease outcome. As well, our study will prompt the search for 

diagnostic and prognostic biomarkers for cancer and ischemia. 
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2017 – Eleonora Leucci – KU Leuven: 

LncRNAs as modulators of protein synthesis rewiring in cancer 

 

Cancer cells are characterized by the capacity to divide relentlessly. To growth and divide, cancer 

and normal cells need to reach a critical mass, a goal that is achieved through the process of 

protein synthesis. It is not surprising therefore that changes in protein synthesis occur in the cell 

during malignant transformation, many of which are causative of cancer. For this reason, a lot of 

efforts have been made in the clinic to develop drugs that target this process for cancer 

treatment. Unfortunately, such an approach is not cancer-specific and also harms normal cells, a 

problem that is the leading cause of therapeutic toxicity.   

Lately, it was shown that the portion of the genome that was thought not to contain any 

functional gene, the so called “Junk DNA”, produces instead a large number of molecules, called 

Long non-coding RNAs (lncRNA). A substantial portion of lncRNAs associates with the protein 

synthesis machinery and could have regulatory roles. Moreover, they are often selectively 

expressed by specific cells and/or cancer cell populations.  

The aim of the project is to identify lncRNAs that regulate protein synthesis specifically in cancer 

cells and to use them as therapeutic targets. This would allow us to target protein synthesis in a 

cancer-specific way leaving normal cells unharmed and therefore reducing the toxicity for the 

patients. 
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2019 – Francesca Rapino – GIGA-ULiège:  

Impact of codon-biased translational regulation in melanoma immuneresponse 

 

In the past years the discovery that our immune system is able to recognize and kill tumor cells 

led to effective treatments for many cancers. Among those melanoma, the deadliest form of skin 

cancer, has shown an impressive regression when treated with immunotherapy. Unfortunately, 

not all patients respond to the current immune treatments and some of them acquire resistance 

towards the drugs after some time. For these reasons, a better understanding of the events 

occurring in tumors when they face the immune system would be beneficial to improve 

melanoma patients’ prognosis. Protein synthesis occurs in cells by associating the codons of the 

mRNA to the specific aminoacid in the protein. This happens in the ribosomes by correctly 

pairing the mRNA codons to the tRNA anticodon: to this end tRNAs can be modified in order 

to increase the efficiency and the fidelity of the recognition of specific codons. We recently 

discovered that a specific tRNA modification (U34-mcm5s2) is needed for melanoma cells to 

become resistant to target therapy. In this project we want to understand if the U34-mcm5s2 

modification plays a role in modulating melanoma response to the immune system. Also, we aim 

to understand if other tRNA modifications, or actors of translation fidelity, will be important to 

define melanoma immune response. This study will highlight new regulatory pathways and 

putative important targets for immunotherapy possibly ameliorating patient life.  

 


