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Abstract 
This project aims to develop next-generation human-based Organs-on-Chip (OoC) platforms 
for the comprehensive study of cardiac and neuromuscular diseases. By integrating induced 
pluripotent stem cells (iPSCs), electrical recording, force sensing, and mechanical 
stimulation, and leveraging the bioengineering expertise of Politecnico di Milano and an 
international multidisciplinary team, two platforms will be developed: µHeart, for generating 
functional myocardial tissues as cardiac disease models, and µNMC, a bi-compartmental chip 
to reconstruct neuro-muscular circuitry for modeling neuromuscular conditions. These 
platforms will be applied to LMNA-related cardiomyopathy (LMNA-CMP), a rare genetic 
disorder caused by LMNA mutations, leading to diverse phenotypes affecting  theheart and 
the skeletal muscle. Patient-specific LMNA mutations will be modeled to investigate 
functional disease traits and uncover novel molecular pathways, addressing disease 
heterogeneity and establishing genotype-phenotype correlations, often lacking in LMNA-
CMP. 
By more accurately recapitulating human physiology, these OoC models aim to improve our 
understanding of disease mechanisms, support therapeutic development, reducing reliance 
on animal testing, and enhancing prediction, prevention, and personalized treatment 
strategies. 
 
Main technical approaches 
Cell biology and culture methods basics (experience with iPSC will be considered a plus) and 
basic molecular biology techniques. 
Previous laboratory experience in the cardiac field is appreciated. 
 
Scientific references 
Ronchi C, Galli C, Tulli G, Marzuoli C, Mazzola M, Malferrari M, Crasto S, Rapino S, Di 
Pasquale E#, Antognazza MR#. 2023. Nongenetic Optical Modulation of Pluripotent Stem 
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Cell Derived Cardiomyocyte Function in the Red Spectral Range. Adv Sci. Doi: 
10.1002/advs.202304303 (#co-last authors) 
2. Le Dour C, Chatzifrangkeskou M, Macquart C, et al. 2022. Actin-microtubule cytoskeletal 
interplay mediated by MRTF-A/SRF signaling promotes dilated cardiomyopathy caused by 
LMNA mutations. Nat Commun. 13(1). Doi:10.1038/s41467-022-35639-x 
3. Visone R, Lozano F, Marzorati S, et al. 2023. Predicting human cardiac QT alterations and 
pro-arrhythmic effects of compounds with a 3D beating heart-on-chip platform. 
Toxicological Sciences. Doi:10.1093/toxsci/kfac108 
 
4. My I, Di Pasquale E. 2021. Genetic cardiomyopathies: The lesson learned from hiPSCs. J 
Clin Med. 10(5). Doi:10.3390/jcm10051149 
 
5. Salvarani N, Crasto S, Miragoli M, Bertero A, Paulis M, Kunderfranco P, Serio S, Forni A, 
Lucarelli C, Dal Ferro M, Larcher V, Sinagra G, Vezzoni P, Murry CE, Faggian G, Condorelli G, 
Di Pasquale E. 2019. The K219T-Lamin mutation induces conduction defects through 
epigenetic inhibition of SCN5A in human cardiac laminopathy. Nat Commun. 10(1):2267.  
Doi: 10.1038/s41467-019-09929-w 
 
Type of contract 

Scholarship of € 24.500 gross per year awarded by Istituto Clinico Humanitas. This sum is 

subject to IRPEF income tax and exempt from social security contributions.  

Borsa di studio pari a € 24.500 annui lordi erogata da Istituto Clinico Humanitas. Importo 

soggetto a tassazione IRPEF ed esente da contribuzione previdenziale. 
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