A neuregulin-1 adeno-associated virus rescues cardiac dysfunction in postischaemic adult mice
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[image: ]Introduction. Heart failure (HF) describes a chronic, progressive syndrome underscored by profound cardiac dysfunction and maladaptive endogenous repair responses that ultimately lead to sustained pathological remodelling. Emerging research implicates the ErbB/neuregulin-1 (NRG1) signalling pathway as a promising therapeutic target for myocardial regeneration in heart failure with reduced ejection fraction (HFrEF), owing to its capacity to augment cardiomyocyte growth, proliferation, and survival. However, clinical strategies to harness this pathway typically rely on daily intravenous administration of NRG1 peptides, resulting in systemic exposure to a potent mitogen with a risk for extracardiac oncogenesis. Figure: Percent change in stroke volume between baseline and 28 days post-infarct.
RFP: red fluorescent protein, NRG1: neuregulin-1


Aims. Here, we evaluate the therapeutic potential of a cardiomyocyte-restricted adeno-associated virus (AAV) gene therapy platform for sustained, localised NRG1 delivery in a murine model of myocardial infarction (MI).
Methods. An AAV construct encoding NRG1, under the control of a cardiomyocyte-specific promoter, was delivered retro-orbitally to 8-week-old mice, three days after left anterior descending artery ligation to model myocardial infarction. Control animals received an AAV expressing a fluorescent reporter (RFP).
Results. AAV-mediated NRG1 expression significantly mitigated post-ischaemic declines in left ventricular ejection fraction, stroke volume (figure), and global strain, while attenuating ventricular dilatation and wall thinning. Mechanistically, AAV-NRG1 induced robust upregulation of ErbB3 and downregulation Tgfβ and Meis1, a known suppressor of cardiomyocyte proliferation. Although no substantial improvements in cardiomyocyte hypertrophy, fibrosis, or angiogenesis were observed, AAV-NRG1 delivery induced a 2-fold increase in cardiomyocyte proliferation. 
Discussion. AAV-mediated administration of NRG1 promotes increased cardiac function in postischemic adult hearts, supporting further development of NRG1-based gene delivery platforms as a targeted therapeutic strategy for HF.
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