Unraveling new molecular actors involved in Pulmonary Fibrosis for
therapeutic purpose

llayda Turan

Master thesis in Experimental Biomedical Research

Lung fibrosis occurs after direct damage of the lung epithelium (e.g. idiopathic pulmonary
fibrosis (IPF)) or after systemic inflammation and damage to the blood vascular endothelium
(e.g. localized and systemic scleroderma). Lung fibrosis is a progressive chronic disease
defined by excessive deposition of extracellular matrix (ECM) consequent to the exacerbated
healing process finally leading to the reduction of oxygen uptake by the blood and organ
failure. IPF progresses very fast leading to a significant 5-year mortality rate, due to a lack of
long-term therapeutic options. There is an urgent need to uncover new therapeutic
approaches to by better characterizing the pathogenesis of the disease and its cellular and
molecular actors. In comparison to alveolar epithelial cells, the contribution of endothelial cells
(EC) in the progression of lung fibrosis is not clearly understood. Given the crucial functional
properties of the endothelium, it is important to investigate the involvement of EC in the
pathogenesis of lung fibrosis. The aim of my work is to investigate the role of the protein
MAGI1, a key role in regulating and stabilizing cell-cell junctions and endothelial cells
responses to blood flow, during vascular permeability, tissue inflammation, and fibrosis, and
define new therapeutic strategies for IPF.We are using a combination of established
endothelial cells overexpressing human MAGI1 and newly generated Crispr/Cas9 mutated
MAGI1 mouse models in skin and lung tissue damage and IPF mice models. In addition, in
vivo and in vitro permeability and angiogenic assays are used to investigate the role of MAGI1
in endothelial cell functions.Using in vivo models and tissue analysis (e.g. collagen staining
and hydroxyproline assay), we found that endothelial cells MAGI1 overexpression protects
mice from the development of skin and lung damage and fibrosis. Especially, it is correlated
with a decrease in the induction of blood vessel permeability in vivo (e.g., Miles assay) and in
vitro (e.g., endothelial cell monolayer permeability assay). The characterization of systemic
MAGI1 KO mice revealed deletions of 4 to 10 nucleotides at the targeted region by DNA
sequencing, and a decrease in protein expression by mass spectrometry analysis.
Interestingly, MAGI1 KO mice exhibit a decrease in alveolar space in the lung and an increase
in fibrotic foci and collagen deposition. Finally, we were able to determine that MAGI1
overexpression in HUVEC prevents VEGF-A- effects promoting angiogenesis in vitro (i.e. cell
viability, migration, and capillary network formation).

Using an in vitro drug screening platform, we characterized the pharmacologic profile of
Nintedanib, the standard of care used in the clinics to treat IPF. We found that polo-like kinase
1 inhibition with Volasertib, proteasome inhibition with MG132, and spliceosome inhibition
with Cirtuvivint) exert similar effects on myofibroblast and endothelial cells as Nintedanib.

These results highlight the protective role of endothelial cell MAGI1 in the development of
blood vascular permeability, skin and lung inflammation, and fibrosis. The newly generated
MAGI1 KO mice demonstrated that MAGI1 deletion increased the susceptibility to lung
inflammation and fibrosis. Finally, we found three potential new pharmacological targets for
IPF treatment.




