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Background
Heart failure is a common and complex syndrome with diverse aetiologies that converge on common
pathological pathways. The elucidation and modulation of these shared pathways has been
instrumental in developing current foundational therapies licensed across the full spectrum of
disease. One universal and maladaptive feature of failing hearts that remains untargeted
therapeutically is cardiac mitochondrial dysfunction and energetic deficit, which is tightly linked with
adverse outcomes and symptom severity. Recent evidence from our labs and others establishes key
roles for cardiac macrophages in sustaining cardiac mitochondrial health, with evidence of human
relevance and maladaptive reprogramming in heart failure.

To gain mechanistic insights with human relevance, sophisticated humanised model systems are
needed to probe macrophage-cardiomyocyte interactions while preserving patient-specific genetic
backgrounds and tissue architecture. We have established an advanced human cardiac tissue system
incorporating key cell types like cardiomyocytes and macrophages providing an ideal and state-of-
the-art foundation to interrogate the role of macrophage-mitochondrial dynamics in the context of
human heart failure.

The successful applicant will be based at the Oxford Organoid Hub, which is equipped with a range of
excellent cell culture and imaging systems optimised for cell work. You will lead on the construction
and experimental profiling of humanised cardiac tissue, incorporating genetic and environmental
bases of heart failure. You will quantify macrophage-mediated mitochondrial transfer and clearance
dynamics in real-time using live imaging probes and characterize the molecular mechanisms by which
macrophage mitochondrial dysfunction affects cardiomyocyte health and function in vitro. You will
also have access to single cell and spatial atlases from failing human hearts to cross-reference
findings for translation.

Elucidating fundamental mechanisms of macrophage-mitochondria dynamics will yield novel
therapeutic targets, while also establishing a framework to model immunometabolic crosstalk in
humanised cardiac tissue. Ultimately, successful reprogramming of macrophages to rejuvenate
mitochondrial health would represent an entirely new paradigm for heart failure treatment.

1.Nicolas-Avila et al, PMID: 32937105 2.Margara et al, PMID: 36577774 3.Psaras et al, PMID:
38095849
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