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Cellular reprogramming holds great promise as a novel therapy for heart failure, a common and morbid disease that is 
usually caused by irreversible loss of functional cardiomyocytes. Because the heart has very limited regenerative potential in 

response to injury, loss of cardiomyocytes results in impaired pump function and heart failure. Existing treatments are primarily 
pharmacological and device-based, and do not address the fundamental problem of myocyte loss. Indeed, the prevalence of 
chronic cardiomyopathy is steadily increasing worldwide, making the identification of novel and effective therapies for this morbid 
disease an urgent problem in biomedical research. Resident cardiac fibroblasts (CFs) comprise half of the total number of cells in 
the human heart. The ability to reprogram CFs into functional cardiomyocyte-like cells would theoretically permit regeneration 
of lost heart tissue. Recently, we showed that introduction of three transcription factors, Gata4, Mef2c and Tbx5 (GMT), directly 
reprogrammed fibroblasts into induced cardiomyocytes (iCMs) in vivo. In a murine acute myocardial infarction model, delivery of 
GMT converted CFs into functional iCMs that integrated electrically and mechanically with surrounding myocardium, resulting 
in a functional improvement and a reduction in scar size. These findings suggest that cellular reprogramming may be an efficient 
means of regenerating heart tissue in vivo for human patients with heart disease.
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