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            Abstract
The purification, renewal and differentiation of native cardiac progenitors would form a mechanistic underpinning for unravelling steps for cardiac cell lineage formation, and their links to forms of congenital and adult cardiac diseases1,2,3. Until now there has been little evidence for native cardiac precursor cells in the postnatal heart4. Herein, we report the identification of isl1+ cardiac progenitors in postnatal rat, mouse and human myocardium. A cardiac mesenchymal feeder layer allows renewal of the isolated progenitor cells with maintenance of their capability to adopt a fully differentiated cardiomyocyte phenotype. Tamoxifen-inducible Cre/lox technology enables selective marking of this progenitor cell population including its progeny, at a defined time, and purification to relative homogeneity. Co-culture studies with neonatal myocytes indicate that isl1+ cells represent authentic, endogenous cardiac progenitors (cardioblasts) that display highly efficient conversion to a mature cardiac phenotype with stable expression of myocytic markers (25%) in the absence of cell fusion, intact Ca2+-cycling, and the generation of action potentials. The discovery of native cardioblasts represents a genetically based system to identify steps in cardiac cell lineage formation and maturation in development and disease.
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                    Figure 1: Isl1+ progenitors in the late embryonic and postnatal heart.[image: ]


Figure 2: Genetic marking of isl1+ progenitors and myocytic cell fate.[image: ]


Figure 3: Specificity of recombination and distribution of Î²-gal+ cells in isl1-mER-Cre-mER/R26R hearts.[image: ]


Figure 4: Amplification, characterization and myocytic differentiation of isl1+ cardioblasts in vitro.[image: ]


Figure 5: Real time [Ca2+]i transients and action potentials in FACS-sorted Î²-gal+ precursors after myocytic differentiation in co-culture.[image: ]
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Stem cell therapy: take heart
The field of cardiac stem cell therapy has been something of a minefield. A growth response following the injection of stem cells is notoriously hard to confirm as de novo cardiac myocytes rather than, say, the result of cell fusion. But a paper published this week may move the field on to more solid ground. Laugwitz et al. report the discovery of authentic native cardiac progenitors (cardioblasts) in the postnatal heart, tracking the cells' identity with a marker of a cardiac progenitor field in the embryo (islet-1). The cells were localized in situ in the intact heart, â€˜renewedâ€™ by cell culture and purified by a technique based on conditional genetic marking of the lineage: spontaneous differentiation of the cells was clearly documented. These results will raise new hopes that cardiac stem cell therapy will one day become a reality.
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