A compar ative transcriptomic analysis of the regenerating neonatal mouse heart
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Heart disease is the leading cause of death in Australia, with a significant proportion of disgese b
due to myocardial irction (MI). Ml results in the formation of an intractable fibrotic seduich contrilutes
to deterioration of heart function and, in ipaases, leads to heart failure. In contrast with the adult mammalian
heart, recent evidence suggests that neonatal mice are able todalignage following cardiac injury and Ml
(Porrelloet al., 2011; Haubnekt al., 2012). D investigate this transient generatre ptential of the neonatal
mouse heart, we used a GeneChip Exon 1.0 ST micro#ordgtermine the differential expression of protein
coding and non-coding genes between infarcted mice at postnatal day 1 (ME?ratie) and postnatal day
14 (MIP14; non-rgeneratre). Sugeries were performed as previously described, with P1 animals anaesthetized
by placing on ice for 3-5 minutes prior to gary and P14 animals anaesthetized by ventilation with 1.5-4%
isofluorane (vol.:al.) (Porrelloet al., 2011).

For the first time, we ha identified, on a transcriptome-widevék genes regulated during mammalian
cardiac rgeneration (178 genes in total). A bioinformatic pipeline, using the Metd¢odatabase, identified
gene networks and candidate genes specificadiylaged following MI at P1 (MIP1). Gene ontology analysis
revealed an uprgulation of cell cycle gene® (< 0.0001) and a denregulation of fibrosis gene$(< 0.0001) in
MIP1 compared to MIP14. This suggests a requirement for increased cardiomyocyte proliferation and
simultaneous prention of cardiac fibrosis during regeneration. Additionadweal epicardial-enriched genes
were specifically upregulated following Ml at P1 but not following Ml at P14 and real-time quaatiaiR
(qPCR) was used to confirm these expression changes. In accordanatgmacif the epicardium is known to
be essential for zebrafish cardiac regeneration (Lelialka, 2006)

Interestingly 36 long non-coding RNs (IncRNAs) were differentially expressed at MIP1 compared with
sham-operated animals. IncR8l are non-protein coding transcripts greater than 200 nucleotides in length.
Gene set enrichment analysis based on guilt-by-association methodddsgperformed to implicate MI-
regulated IncRMs in possible biological processesv&al mRNA and IncRNA candidates associated with
neonatal heart regeneration are currently being intatedgn vivo for their functional roles in the cardiac
regeneratie response. It is hoped that molecular players identified inrnhiso functional screen could g
to elucidate the signalling networksatved in cardiac regeneration.
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