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Background: Ebstein’s anomaly (EA) is a rare congenital heart disease of the tricuspid valve
and right ventricle. It is typically characterized by the attachment of posterior and septal leaflets
to the ventricular septum and apical displacement of the valve.2 Left ventricular non-compaction
(LVNC) is a cardiomyopathy, commonly manifesting with EA and theorized to be due to
abnormal compaction of ventricle-specific trabeculations during normal development, leaving
behind sponge-like myocardium.3,4 A multigenerational family with Ebstein’s anomaly and
LVNC has found variants on chromosome 19 segregate with affected family members. We
hypothesize that these variants alter normal cardiac development of atrial and/or ventricular
cells. To test this hypothesis, we are interested in studying atrial-like and ventricular-like
cardiomyocytes derived from patient-specific induced pluripotent stem cells (iPSCs).
Methods: Cardiomyocytes were differentiated from iPSCs and directed to specific lineages via
modulating wnt and retinoic acid pathways.5,6 Patient-specific iPSCs are being generated from
urine samples.1 Cardiomyocytes and specific lineage formation will be characterized using gene
expression profiles, immunohistochemistry, and flow cytometry of atrial or ventricular specific
markers (cTNT, MF20, SLN, MLC2a, MLC2v).
Results: We demonstrate successful cardiomyocyte differentiation from patient-specific iPSCs.
Early results suggest differences in lineage formation through modulation of retinoic acid
pathway. We hope to identify specific lineage formation. D10 and D15 cardiomyocytes show
atrial-like cells consistent with prior publications. Furthermore, the disease phenotype of these
cells will be characterized to atrial and/or ventricular cardiomyocytes.
Conclusions: EA and LVNC patient-specific iPSCs can be differentiated into cardiomyocytes
and directed to specific lineages. iPSCs appear to be a promising disease model for EA and
LVNC at the cellular and molecular level. Our approach validates the importance of translational
research in medicine when approaching complex diseases.
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