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

Autoinflammatory diseases (AIDs) delineate a group of disorders caused by the excessive innate immune 
response characterized by elevated production of pro-inflammatory cytokines. The deficiency of adenosine 
deaminase 2 (DADA2) is one of these syndromes caused by autosomal recessive mutations in the ADA2 gene. 
The most common presentation of DADA2 is systemic inflammation affecting various organs and also 
defective hematopoiesis. Some patients remain undiagnosed and even die of untreated disease. The clinical 
benefit of the existing therapies is variable, and disease remission is difficult to achieve. 
There is a high unmet medical need to develop effective therapies, but there is a lack of knowledge of the 
immune mechanisms underlying DADA2. A better understanding of how ADA2 regulates innate immune 
responses will significantly contribute to identifying new therapeutic strategies for treating patients suffering 
from this puzzling syndrome. The objectives of the proposed Ph.D. project are: 
1) To elucidate the mechanisms regulated by ADA2 during the innate immune response triggered by microbial 
products and metabolic stress. 
2) To determine the role of ADA2 in controlling macrophage homeostasis. 
3) To evaluate the efficacy of a lentiviral vector-mediated gene transfer approach to correct innate cell 
defects in ADA2-deficient cells. 
The student will pinpoint the precise mechanisms of inflammation induced by the deficit of ADA2 in 
macrophages and identify the possible link between their dysregulation and disease phenotype using in vitro 
and in vivo approaches. She/he will examine the contribution of ADA2 in the macrophage response to 
microbial-derived molecules and nucleic acids engaging innate immune receptors involved in the secretion 
of pro-inflammatory cytokines and type-I interferons. The response of human ADA2 knockout macrophages 
and patients’ cells will be compared to ADA2 sufficient cells. Reconstitution studies using ADA2 knockout 
macrophages expressing different ADA2 mutant proteins will lead to an understanding of specific signaling 
pathways dependent on ADA2. The most relevant signaling pathways affected by ADA2 deficiency will be 
validated by appropriate in vitro functional assays. The student will also determine the role of ADA2 in the 
polarization of macrophages toward a pro-inflammatory and anti-inflammatory phenotype. Finally, it will be 
determined whether ADA2 restoration in macrophages would correct the pro-inflammatory defects 
associated with DADA2. 
The student will have full responsibility for executing the experiments to achieve the study’s objectives. The 
other responsibilities also are to demonstrate a high level of commitment and personal initiative, take the lead 
in most matters of the project, maintain frequent and regular contact with the supervisors, present seminars 
where appropriate and participate in the academic, professional and social life within the institute. 
 

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

The student acquires any new technical skills required as part of the project, including, but not limited to, cDNA 
cloning, RNA/DNA isolation, qPCR, gel electrophoresis, cell isolation, in vitro cell culture, cell activation and 
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differentiation assays, multidimensional flow cytometry and sorting, ELISA, western blot, immunofluorescence. 
In vivo experimentation includes mouse handling, colony maintenance, genotyping, injections, bone marrow 
transplant, and immune organs isolation. The student will also develop soft skills, like project presention to a 
small/medium audience and writing scientific reports, abstracts for conference participation, and 
manuscripts. 
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