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Abstract: Cardiovascular disease (CVD) remains the leading cause of death worldwide. 
Increasing evidence suggests the initiation and progression of CVD results from interactions 
between resident cells and immune cells recruited to specific sites of injury throughout the 
cardiovascular system. Inflammation-mediated changes in the local mechanical environment can 
subsequently lead to progressive tissue remodeling, altered macroscopic properties, and impaired 
cardiovascular function. My research is focused on better understanding the multiscale 
mechanisms underlying how inflammation acts at a cellular level to promote CVD, and how 
subsequent macroscopic alterations in biomechanical properties exacerbate pathologic remodeling 
of cardiovascular tissue. In this talk I will discuss recent and ongoing work focused on quantifying 
the relationship between biomechanics, inflammation, and tissue remodeling in multiple 
cardiovascular diseases including hypertension, aortic aneurysm, myocardial infarction, and 
arterial injury. Using a combination of techniques ranging from mechanical testing of cells and 
tissues to cardiovascular biology, we seek to identify the time course of mechanobiological and 
immunological changes that drive CVD progression following tissue injury. Insights into such 
processes can serve as a first step toward the development of disease and tissue-specific 
immunotherapies and rationally designed treatment strategies intended to mitigate pathological 
cardiovascular remodeling. 
 
Bio: Matthew R. Bersi, PhD is currently a postdoctoral fellow in lab of W. David Merryman, PhD 
at Vanderbilt University where he is studying the impact of targeting specific cell-cell adhesion 
proteins on the progression of cardiac fibrosis and vascular injury. Prior to his current appointment, 
Dr. Bersi received his BS in Biomedical Engineering from Texas A&M University and completed 
his PhD in the lab of Jay D. Humphrey, PhD at Yale University where he studied the role of 
immune cell infiltration on hypertensive vascular remodeling and aided in the development of 
novel optical mechanical testing approaches for the assessment of complex vascular lesions, such 
aortic aneurysms. Dr. Bersi’s research interests are focused on using experimental and 
computational approaches to better understand the multiscale relationship between biomechanics 
and inflammation with the goal of rationally designing disease and tissue-specific 
immunotherapeutic treatment strategies for cardiovascular disease. 
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