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Description of the Project (max 3,000 characters including spaces) 

Background/gap of knowledge 

Apoptosis is a form of genetically regulated celi death, which serves as a crucial mechanism to maintain 
cellular homeostasis by eliminating damaged or dangerous cells. The process involves a series of events, 
including chromatin condensation, celi shrinkage, and the formation of apoptotic bodies that are eventually 
eliminateci by neighboring phagocytic cells. In recent times, apoptosis has emerged as a possible biomarker 
of "hot-phase" arrhythmogenic cardiomyopathy, a condition known for an increased arrhythmic burden. 

Rationale and hypothesis 

The raie of apoptosis in promoting arrhythmias within inflammatory cardiomyopathy (lnfl-CMP) remains 
unclear. lnfl-CMP involves ongoing myocardial inflammation, which leads to ventricular dysfunction and 
triggers the development of arrhythmias. We hypothesize that apoptosis may participate in this process by 
determining the loss of cardiac tissue and disrupting electrical activity. 

Objectives and specific aims 

1) In the clinica! setting, the primary aim is to identify a correlation between apoptosis and the occurrence of 
arrhythmias in patients diagnosed with lnfl-CMP. For this purpose, the study will employ a retrospective 
cohort design, analysing clinica! data, biopsy samples and arrhythmia monitoring records from patients 
previously diagnosed with lnfl-CMP. 

2) In the preclinical setting, our aim is to discover the mechanisms linking apoptosis and arrhythmogenesis 
in lnfl-CMP on a molecular and cellular level. The study will rely on two experimental models: 

Murine model of experimental autoimmune myocarditis (EAM), which reproduces the immune-
mediated mechanisms of human lnfl-CMP; 

iPSCs-derived cardiomyocytes, reproducing the impact of apoptosis on cardiac electrophysiology in 
vitro. 

This dual approach will allow the investigation of both cellular and systemic mechanisms of arrhythmogenesis 
and their relationship with the apoptotic process. 

Expected outcomes 

This study could have a significant clinica! impact by improving our understanding of the possible 
pathophysiological raie of apoptosis in the context of lnfl-CMP. 
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On the clinica! level, including apoptosis as a biomarker of increased arrhythmias could drive the arrhythmic 
risk stratification and the development oftargeted therapeutic interventions in patients with lnfl-CMP. Patients 
with higher levels of apoptosis, far example, might benefit from more aggressive antiarrhythmic or 
immunomodulatory therapy, or might be suitable for an earlier implantation of cardiac devices. 

On the preclinical side, the study could lead to the identification of new molecular targets in the context of 
drug development, opening the doors to the search for therapeutic agents inhibiting the apoptotic pathways 
and potentially preventing arrhythmias at their source. 

Skills that the student should acguire (max. 600 characters including spaces): 

The skills to be acquired include those regarding experimental model management (EAM mouse model and 
iPSCs), in vivo electrophysiology (ECG recording, telemetry implantation and monitoring, programmed 
ventricular stimulation), and in vitro (microelectrode arrays (MEA), patch-clamp, calcium imaging, post-
processing IT tools). 
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