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We seek to define the gene regulatory networks that gov-
ern heart development and disease. Recently, we discov-
ered that the hearts of neonatal mice can fully regenerate
after partial surgical resection or myocardial infarction,
but this capacity is lost early in life. We are currently
exploring the molecular underpinnings of the neonatal
regenerative response of the heart, with the long-term goal
of discovering combinations of genes and drugs that pro-
mote cardiac repair and regeneration. Promotion of cardi-
omyocyte proliferation through activation of the Yap
pathway and modulation of epicardial signaling systems
have shown efficacy in enhancing these processes. We are
also optimizing strategies for reprogramming of cardiac
fibroblasts toward a cardiac cell fate as a means of repla-
cing cardiomyocytes in injured hearts. We have shown
that four transcription factors can cooperatively reprogram
fibroblasts into cardiac-like myocytes in vitro, albeit rela-
tively inefficiently. Forced expression of these factors in
dividing non-cardiomyocytes in mice also allows repro-
gramming into functional cardiac-like myocytes, improves
cardiac function and reduces adverse ventricular remodel-
ing following myocardial infarction. Screens for small
molecules and microRNAs that enhance cardiac repro-
gramming have revealed new insights into the mechanistic
basis of this process and have allowed further optimization
in human cells. Opportunities and obstacles in the path
toward mammalian cardiac regeneration will be discussed.
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