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Summary

Heart disease remains one of the leading causes of mortality. The ischemia eventualy
leads to irreversible damage and death of the tissue which is substituted by a non-
functional scar. The success of cardiac cell therapy will be determined by the
development of methods to improve engraftment and generation of cells capable to
regenerate the damaged tissue. The reprogramming towards induced pluripotent stem
cells (iPSC) enable the generation of a variety of cells. However, the tumorogenic
potential of iPSC limits their clinical use. We hypothesize that induced cardiovascular
progenitors (iCVP) are the right population of cells for cardiac therapy since: iCVP are
able to proliferate and produce all lineages of the heart; patient-specific iCVP could be
obtained using a direct and short (weeks) process; and iCVP derivatives would be likely
to couple electromechanically. The methodoloy able to convert human fibroblasts into
iCVP has not been established yet, and despite significant research efforts, human CVP
cannot be expanded robustly without genetic manipulation.

In our laboratory we pursue the following specific aims: 1) to decipher the cell
signalling pathways controlling human CVP self-renewal versus differentiation fate
decisions; 2) to demonstrate the potential of iCVP to contribute to cardiac
regeneration in models of MI through increased engraftment and tissue coupling; and
3) to reprogram resident cardiac fibroblasts into iCVP in vivo using Adeno-associated
virus (AAV). To accomplish this, we will use diverse CVP tracking tools developed in our
laboratory and small animal models of myocardial infarction.
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