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Abstract 
Noonan syndrome (NS) belongs to a group of genetic disorders called RASopathies that are caused by 

germ-line mutations that affect genes residing along the canonical RAS-MAPKinase signaling pathway. 

NS constitutes one of the most common causes of congenital heart defects (CHDs). Infants with NS 

present with cardiomyopathies and a variety of severe CHDs and no specific treatment exists for children 

with NS and exhibiting hypertrophic cardiomyopathy (HCM). Moreover, the molecular mechanisms 

underlying cardiogenesis defects in NS remain poorly understood and an important need lingers to 

uncover therapeutic strategies through the in-depth investigation of the molecular causes of CHDs and 

cardiomyopathies in NS. In this seminar, I will first present how we used human induced pluripotent stem 

cell (hiPSC)-derived cardiomyocytes to decipher the molecular pathways that underlie HCM in NS. I will 

next highlight our ongoing efforts to understand the function of RAF1 in early human cardiogenesis as 

well as the impact of NS RAF1 mutations in this process. I will end by presenting my research program. I 

will discuss how we can leverage our hPSC-based platform to study cardiogenesis and cardiac function 

in genetic disorders as a unique opportunity to discover the molecular perturbations responsible for CHDs 

or cardiomyopathies. 
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