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Insights into Cardiac Disease from
Integrative Multi-Scaled Approaches

The long-term goal of my research is to create
patient-specific therapies for heart disease. The
guiding hypothesis is that traditional therapies
can be made more effective through engineered
modifications that account for each individual’s
genotype, anatomy, and environment. Toward
this goal, I have developed methods for
predicting the effects of single gene mutations on
heart function using multi-scale computational
models.
The effectiveness of these methods is
demonstrated by correctly predicting alterations
to cardiac wall motion observed in mice
expressing a mutant muscle protein. More
recently, I have focused on creating a system for
high-throughput phenotyping of single cardiac
cells. This system is enabling the construction of
more detailed computational models as it can be
used to map distributions of cellular function
within hearts, while also providing new data for
the construction and validation of cell-level
models.
My next objective is to use this overall
combination of multi-scaled computational and
experimental approaches to study mouse strains
harboring mutations that have been linked to
cardiomyopathies in humans.
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