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The use of pluripotent stem cells to study cardiac conduction system development and disease
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he majority of cardiac fatalities occur due to cardiac arrhythmias. Clinical data implicate distal parts of the specialized cardiac

conduction system, the Purkinje fiber network, as main trigger of ventricular tachyarrhythmia. Owing to the rareness of this
cell type, deficiencies in understanding processes governing Purkinje cell differentiation and physiology remain. The discovery
of induced cell reprogramming has made generation of target cells from somatic human tissue practical. We recently published a
reporter gene based embryonic stem cell model of murine Purkinje cells. Using this cell model, we could perform high throughput
transcriptional profiling and compare the expression profile to previous published data obtained from adult hearts. We detected
high expression of described Purkinje cell transcription factors, including Tbx3, Tbx5, Irx3, Irx5, Etvl, Hopx, and Nkx2.5. Ongoing
work characterizes the top-enriched transcription factors towards their transdifferentiation potential, namely generation of Purkinje
cells from pluripotent stem cells or fibroblasts. Towards translational applications, we extended our research to human induced
pluripotent stem cells (hiPS). We identified cardiomyocyte subpopulations expressing Purkinje cell markers, including Etvl and
Cntn2 (2.9% Cntn2+TroponinT+ and 2.7% Cntn2+Etvl+) and detected increased Cntn2 expression over time. Additionally, we
have developed a human iPS Purkinje cell reporter line by targeting the Cntn2 locus with a fluorescent reporter gene using CRISPR/
Cas9 technology. Using these complementary approaches, we seek to optimize the generation of cardiac conduction system cells for
downstream applications, including screening platforms for urgently needed anti-arrhythmic drugs, as clinical tools in personalized
medicine approaches or for regenerative cell replacement therapies.
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