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Two types of cardiomyocytes; atria-ventricular cardiomyocytes are formed from their
common progenitor cell lineages, but a key factor for induction of cardiac progenitor cells as
well as the specification of cardiomyocytes is not known yet. To understand atria-ventricular
cardiomyocyte or cardiac progenitor specification, we generated gene profiles from

aMHC-GFP positive heart cells in these mice lines or Isletl/Flk positive cells in mice



embryos. 6 genes were isolated as candidate factors for specification of atria-ventricular
cardiomyocytes, 8 genes were screened out as cardiac progenitor specific-genes. Two genes,
C or D, were expressed in undifferentiated cell region that defined by islet1/Nkx2-5 gene as
major cardiac progenitor markers during development but not expressed in the heart
forming region. These genes’ knockout mice exhibit severe defect of OFT and RV and die at
approximately E9.5, suggesting that C/D-derived cells contribute to the heart and are
essential for cardiogenesis. By using tamoxifen inducible cre ERT2-ROSA-YFP reporter
system, lineage-tracing analysis of C/D-derived cells could easily demonstrated in vivo. In
these analyses showed us that previously expressed these genes substantially contribute to
the whole-heart in development, expressing in atria/ventricular cardiomyocytes, endothelial
cells, smooth muscle, and conduction cells including pacemaker cells. In conclusion,
re-expression of C/D as candidate genes is necessary to promote cardiac program in

postnatal stages, suggesting that C/D genes play as key regulators to trigger cardiac

program.
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