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Abstract 

Calcific aortic valve disease (CAVD) is the most common type of valve disease worldwide. 

Given that CAVD involves the aberrant reactivation of developmental pathways in 

response to abnormal blood flow patterns, there is a strong clinical incentive to better 

understand how blood flow-derived mechanical forces regulate valve development. In this 

talk, I will discuss how I used the zebrafish model to address this question. First, I will 

showcase a computational tool I developed that can be used to analyse mechanical force-

dependent calcium oscillations in the beating heart. I will then talk about how I discovered 

that zebrafish valve formation involves a critical step of tissue sheet delamination, and how 

I used photoconversion technology, zebrafish genetics, and novel micromanipulation 

techniques to demonstrate the importance of mechanical forces in the regulation of this 

step. I will conclude with a brief discussion on how the zebrafish can be used not only as 

a tool for studying heart valve development, but also to study CAVD progression and valve 

regeneration, as well as my plans for overcoming challenges in these new areas of study.  
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