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Introduction. In the adult heart, morphological and functional differences of right ventricle (RV) and left 
ventricle (LV) are apparent. We hypothesized that a different contribution to the myocardium of 
epicardium-derived cells (EPDCs) during development might contribute to these differences. In the 
current study, we aimed to assess normal and disrupted formation of the compact myocardial layer of 
the RV and LV. 
 
Methods. Epicardial sheet formation and contribution of EPDCs were studied in wildtype and TGFβ2-
null embryonic mice (E9.5-14.5) using expression patterns of WT-1 and a Cre-activated WT-1 reporter 
model.  
 
Results. After epicardial covering of the heart tube EPDCs were observed first in the inner curvature 
and RV wall. At E13.5, WT-1 expressing cells were abundantly observed in the wall of both ventricles, 
more pronounced in the LV correlating with a significantly thicker LV compact myocardial wall as 
compared to the RV. In TGFβ2-null mice, formation and migration of EPDCs were diminished, 
although an epicardial covering was formed. Differences in RV and LV myocardial thickness as 
observed in wildtype, were absent in TGFβ2-null mice. 
 
Conclusions. Spatio-temporal differences in contribution of EPDCs to RV versus LV myocardium were 
observed during development. Compact myocardial layer formation starts upon migration of EPDCs 
into the ventricles and is more pronounced in the LV. Disruption of EPDC migration results in absence 
of normal LV compact myocardial thickening. The observed different EPDC-myocardium interaction in 
the LV versus RV may explain the occurrence of lateralized cardiomyopathies as isolated LV non-
compaction and can prove relevant for development of cell-and drug based therapies. 


