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PROJECT 1 

DoS: Alessandra Bragonzi 

Title: New allelic combinations in cystic fibrosis murine models to define disease mechanisms and 
causes of phenotypic variation 

Curriculum: Cellular and Molecular Biology 
 
Link to OSR/UniSR personal page:  

https://research.hsr.it/en/divisions/immunology-transplantation-and-
infectious-diseases/infections-and-cystic-fibrosis/alessandra-
bragonzi.html 

 

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

 
Cystic fibrosis (CF) is an inherited single-gene disorder caused by mutations in the CF transmembrane 
conductance regulator (CFTR) gene, encoding for a Cl- channel. CF affects several organs with major 
complications observed in the lung. The severity of pulmonary disease is extremely heterogeneous among CF 
patients with the same CFTR mutation and is influenced by other genetic factors. Until now several CF mouse 
models were generated by using redundant genetic backgrounds, mainly C57BL/6, that do not represent the 
heterogeneity of the human population. Exploiting the Collaborative Cross (CC), a murine population with high 
allelic diversity, we generated new CF mouse models carrying the most common CFTR-ΔF508 mutation. The 
ΔF508 mutation in Cftr previously established in C57BL/6J Cftrtm1Kth mice was backcrossed into the CC line, 
selected for its genotypic and phenotypic diversity in previous screenings. Full genome sequencing showed that 
the CC murine line has haplotype contributions from eight genetically diverse founders strains with Cftr inherited 
from the NOD/ShiLtJ strain. In the CC line, the Cftr-ΔF508 mutation produced pathological phenotypes 
consistent with CF pathology in multiple organs including a respiratory phenotype. In this project, we aim to 
understand whether, how and to what extent the genetic background influence lung pathology with particular 
regard to: 1) the composition and molecular signatures of airway cell lineages in the respiratory tract by RNA-
seq analysis; 2) the ion transport and expression of CFTR by salivary secretion and  bioelectric measurements; 
3)  the susceptibility and immune response to bacterial infection (e.g. Pseudomonas aeruginosa) by 
microbiological and FACS analysis. Both in vivo and ex vivo experiments are planned with direct comparison of 
mice with CC background (CC-delF508) with the reference population C57BL/6 Cftrtm1Kth (C57BL/6-delF508).   
We expect to generate critical data on lung phenotype and establish how the new allelic combinations and which 
biological and genetic determinant likely contribute to CF-like pathophysiology. 

 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

 
- technical skills in mouse genetics and manipulation, bioinformatic analysis, electrophysiology, cell biology, 
microbiology, immunology 
 
- ability to critical thinking, problem solving and manage projects in a timely and efficient manner 
 
- ability to oral communication and to write abstract and papers 
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