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NOVEL ALTERNATIVE SPLICING OF DEATH GENE BNIP3 PROMOTES CELL SURVIVAL OF POST-NATAL VENTRICULAR MYOCYTES 
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Programmed cell death is recognized as a central feature of myocardial infarction and heart failure. Previously, we established the hypoxia-inducible factor Bnip3 as an integral component of the intrinsic apoptosis death pathway that can also signal autophagy but the underlying mechanisms that regulate these divergent properties remain cryptic. Alternative mRNA splicing provides a versatile mechanism by which cells can generate proteins with different or even antagonistic properties. Herein, we provide novel evidence that inclusion or skipping of Bnip3 exon3 (Bnip3deltaex3) generated by alternative splicing of Bnip3 mRNA provides a molecular switch that functionally determines whether Bnip3 triggers mitochondrial perturbations and apoptosis of cardiac myocytes under physiological conditions. Here we show that during hypoxia in vitro and in vivo two distinct Bnip3 mRNA isoforms are synthesized, one mRNA encodes a Bnip3 protein of 26kDa and previously unrecognized truncated form missing exon3 that encodes a Bnip3 protein of 8.2kDa. Notably, whereas the mitochondrial associated Bnip3 isoform provokes apoptosis and autophagy, gain of function of Bnip3deltaex3 by promoting exon3 skipping abrogated the effects of Bnip3.  Furthermore, genetic inhibition of Bnip3deltaex3 sensitized cardiac myocytes to cell death induced by Bnip3. Cellular stress induced by nutrient deprivation induced the same changes in Bnip3 mRNA alternative splicing as hypoxia. Given the otherwise lethal consequences of de-regulated Bnip3 expression in post-mitotic cells, alternative splicing of Bnip3 mRNA highlights a novel unrecognized survival mechanism that opposes mitochondrial defects and cell death of ventricular myocytes induced by Bnip3 during hypoxic stress. 

