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Abstract

Cardiac hypertrophy is an important and independent risk factor for the development of
cardiomyopathy that may lead to heart failure. To accelerate the development of new and
improved treatment options, relevant disease models that can be used to understand the
pathological drivers, and to screen new potential drug candidates are urgently needed. Today,
many cardiovascular disease models are animal based, which may limit the translatability of the
results and there are also strong ethical reasons to reduce the use of experimental animals.

The aim of this thesis was to develop a human stem cell based in vitro model of cardiac
hypertrophy and thoroughly characterize the hypertrophy response in the cardiomyocytes during
various conditions. We also sought to use the model for identification of possible candidate
hypertrophy biomarkers. Finally, we studied the model on a single-cell level in an attempt to
identify possible subgroups of cardiomyocytes and determine if they displayed a differential
response to endothelin-1 (ET-1) stimulation.

The disease model was shown to recapitulate a characteristic cardiac hypertrophy response on
functional, transcriptomic, and secretomic levels. The results showed that the cardiomyocytes
responded, in a time-dependent manner, to the hypertrophic stimulation with ET-1 by an increase
in cell volume, increased glucose consumption, and a significant change in gene expression
profile indicative of a hypertrophic phenotype. Pathway enrichment analysis also showed that
signaling pathways involved in cardiac hypertrophy were altered. Additionally, analysis of the
secreted proteins during ET-1 stimulation identified several proteins with the potential to be
further explored and developed to cardiac hypertrophy biomarkers for use in the clinic.

The single cell analysis did not reveal distinct subtypes of cardiomyocytes in the cultures.
However, a group of cardiomyocytes that showed higher expression of fetal genes was observed,
indicating a more immature type of cardiomyocytes. The response to ET-1 stimulation was
relatively homogenous among the cells, with no distinct groups that responded differently.

In summary, the work in this thesis presents a disease model of cardiac hypertrophy that can be
useful for various applications, including studying disease mechanisms and the identification of
potential biomarkers. Moreover, the model can serve as a starting point when developing more
advanced disease models that are cultured in, e.g., a 3D-organoid culture system.
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