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Extracellular cues play a crucial role in human tissue development,
homeostasis, and disease. These cues include local signals such as those
provided by the extracellular matrix (ECM) as well as more systemic
signals stemming from sources like the gut microbiome. In my work, I
engineer models of disease to systematically investigate the mechanisms
and interactions through which these extrinsic cues drive pathological
cell behavior. This talk focuses on two applications of these models at the
micro- and macroscale within the contexts of the aortic valve and the gut.
In the first, I designed complementary bottom-up and top-down approaches to
mimic the features of the ECM in early calcific aortic valve disease using natural
biomaterials and ex vivo gene delivery. By leveraging these in vitro platforms, I identified
a previously unknown cascade of pathological events. The second half of the talk will describe the
use of humanized mouse models to study the effects of geographic differences in gut microbiome composition on host health.
Using these engineered in vivo models, I established that geographic differences in gut microbiota composition have an effect
on susceptibility to enteric infection. Finally, I will discuss how we can merge both of these approaches to develop in vitro
disease models to understand how microorganisms interact with human tissues, and specifically the ECM, to drive pathological
behavior.
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