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Project description (Number of characters, including spaces: 2.000 - 3.000): 

Chronic lymphocytic leukemia (CLL) is the most frequent adult leukemia in the West, presenting with a remarkable 
heterogeneity of clinical manifestations as well as response to therapy. Despite the introduction of novel therapies, 
including Bruton Tyrosine kinase (BTK) inhibitors like Ibrutinib, achieving high rates of response and prolonged survival 
(1,2), CLL remains an incurable disease, due to the occurrence of resistance,  that represents un unmet clinical need 
that deserves to be addressed. Initial studies have linked resistance to BTKi with BTK mutations (3-5) with or without 
PLCG2 mutations. Interestingly, in many instances, mutations are present at subclonal level, with an allelic burden <10% 
of variant allelic frequency (VAF), thus questioning their relevance as the sole mechanism of resistance (6). To help 
understand the mechanisms of resistance to BTKi, not only the existence of additional gene mutations should be further 
explored, but also the possibility of a so-called “functional resistance”, due to either decreased dependence on 
proximal B-cell receptor (BcR) signalling or to its bypass through the stimulation of other immune receptors  besides the 
BcR. As an example of “functional resistance” we have recently shown a compensatory increase of MAPK signaling in 
patients under treatment with BTKi (7).  
Based on our recent studies that associated particular gene mutation with resistance to ibrutinib (manuscript submitted 
for publication), the aim of the project is to further investigate the mechanisms of resistance to BTKi at functional level. 
In particular, on one side we are planning to dissect the contribution of mutated genes in the resistance to therapy by 
modelling with CRISPR/Cas9 technology such mutations in the CLL cell line Mec1 and evaluate cell proliferation, survival, 
BcR signalling and response to drugs. We will also evaluate transcriptional and/or epigenetic regulation depending on 
the gene of interest. On the other side, we are planning to follow up on the observation of  a compensatory increase of 
MAPK signaling in patients under treatment with BTKi and we will explore the efficacy of MAPK pathway inhibition as an 
alternative therapeutic option, both on primary samples and in relevant mouse models.  
 
Skills to be acquired by the student (Number of characters, including spaces: max 600): 

The student will acquire deep knowledge of the molecular mechanisms responsible for the development of B cell 
lymphoproliferative disorders, practical expertise in cellular biology including handling, purification and sorting of 
primary human and murine cell, in molecular biology, including CRISP/CAS technology, as well as in mouse handling. The 
student will also become proficient in design and management of scientific projects and in data presentation and 
discussion. 
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