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Abstract:
mechanobiology of human induced pluripotent stem cell derived cardiomyocytes models
Basic life sustaining functions such as breathing, circulation, and digestion are driven autonomously by
coordinated contraction of specialized muscle cells, yet how these functions incorporate active feedback via
force sensing at the cellular level is an area of active study. Meanwhile, a variety of specialized stretch activated
receptors and mechanically mediated biochemical signaling pathways have been identified. Defects in proteins
of these mechanically mediated pathways and receptors have been implicated in disease states spanning
cardiovascular disease, cancer growth and metastasis, neuropathy, and deafness. Thus, understanding the
mechanical basis of homeostasis (health) and defective cell renewal function (disease) increasingly requires us
to consider the role of mechanics. To study how cells and tissues integrate mechanical signals, we and others
have developed specialized cell cultures systems and micromachined tools to stimulate and measure forces and
displacements at the scale of proteins and cells. Using induced pluripotent stem cell derived cardiomyocytes, we
observe cell outputs such as morphological changes, protein expression, electrophysiological signaling, force
generation and transcriptional activity in response to mechanical stimuli with an eye to understanding how
mechanics influences progression of a genotype with known point mutations into dysfunctional phenotypes.

