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Summary 

Marfan syndrome (MFS) is a rare genetic disease caused 

by defects in the fibrillin-1 protein. This protein plays a 

crucial role in the structure and maintenance of 

connective tissue, which provides support to many organ 

system in the body. Healthy connective tissue is 

important for bones, eyes, skin, lungs, nervous system, 

heart and blood vessels, which can all be affected by MFS. 

One of the most important consequences of MFS is a 

gradual enlargement of the aorta, which can lead to 

potentially fatal rupture of this large blood vessel.  

Additionally, mitral valve prolapse, arrhythmia and 

cardiomyopathy are also complications of MFS that 

significantly contribute to the mortality in patients. 

Considering there is no cure for patients with MFS, 

researchers are continuously trying to find new ways to 

treat the disease by understanding how it develops and 

progresses.  

The overall goal of this doctoral thesis was to investigate 

the complex mechanisms in MFS that contribute to these 

life-threatening cardiovascular manifestations in order 

to identify new and more effective treatments.  

Our studies in fibrillin-1 mutant mouse models that 

represent various stages of aortic disease progression in 

MFS, provide insight into the role of TGFβ signaling in 

aortic homeostasis and aortic dissection. Contrary to the 

traditional view that TGFβ drives MFS-associated aortic 

disease, our findings demonstrate a nuanced role where 
certain aspects of TGFβ signaling might have protective 

effects. We propose that in early stages of aortic disease 

progression, focal areas in the aortic wall where TGFβ 

signaling is reduced, play a key role in elastic lamellae 

degradation through mast cell recruitment and/or  

  

activation, thereby potentially contributing to aortic 

dissection. Additionally, we discuss the impact of sexual 

dimorphism on aortic disease progression in MFS, 

displaying a protective role for female sex hormones.  

Finally, we provide an overview of the morphological 

changes observed in the hearts of patients with MFS. We 

document the presence of an intrinsic myocardial disease 

phenotype in patients with MFS, independent of clinical 

manifestations. We highlight myocardial remodeling and 

degenerative changes in MFS, including the presence of 

granulocytes. These insights will be valuable for future 

research studies into myocardial dysfunction and 

cardiomyopathy related to MFS.  

To conclude, these studies may facilitate better patient-

specific clinical surveillance and aid the development of 

new therapeutic interventions for aortic disease and 

myocardial dysfunction in MFS. 
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