A functional genomics pipeline for mammalian heart regeneration
E.R. Porrello, School of Biomedical Sciences, The University of Queensland, S Lucia, QLD 4072, Australia.

The neonatal mammalian heart can regenerate following multiple forms of cardia¢ wihicly is in
stark contrast to the extremely limitedyemeratie potential of the adult heart (Porrelébal. 2011; Porrellcet
al. 2013). Rgeneration of the neonatal heart is associated with induction of cardiomyocyte proliferation,
angiogenesis, immune cell infiltration and fibrotic scaression but the molecular basis for neonatal heart
regeneration remains poorly defined. Here, we perform the first compreheasilysis of cellular
transcriptomes during heartuidopment and regeneration by comparingA/R&eqg data deved from isolated
cardiomyogtes, fibroblasts, endothelial cells and legies from infarcted and sham-operated mice at postnatal
day 1 (P1; rgeneratre) and postnatal day 56 (P56; norgemeratre). These studies veal specific genes
regulated during mammalian cardiac regeneration, as wekquasgtely controlled cell-specific transcriptional
networks gaverning heart declopment and rgeneration. In addition, a number of protein-coding genes and
non-coding RMs that are implicated in cardiomyocyte proliferation and extracellular matrix remodeling were
identified, including miR-29a, whichag found to be specifically up-regulated in trgereratie reonatal (kt
not adult) heart following myocardial mfction (MI). Gain- and loss-of-function studies in neonatal and adult
mice revealed a critical anti-fibrotic role for the miR-28nhily following MI. Liposome-mediated deéry of
miR-29a to the adult heart following MI resulted in imygew cardiac function, reduced fibrosis, peated
adwerse cardiac remodelling anchsvassociated with repression of a number of fibrotic genes including Collal
andCol3al. Finally, in vitro studies using bioengineered human heart tissue confirmed the therapeutic potential
of miR-29a in a human setting. These findings define a transcriptional signature for neonatajdwendtien,
identify miR-29a as a potential therapeutigtdrfor heart repair and provide a frameek for the identification
of key genes for cardiescular regeneration.
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