Identifying therapeutic targets of human microvascular disease at single cell resolution
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Introduction. The pathology underlying myocardial infarction (MI) is large coronary artery disease (CAD), which ultimately leads to cell death from prolonged ischemia, fibrosis and heart failure. Advances have shown that micro-vascular disease often precedes large CAD, but little is known of the underlying molecular mechanisms of its development.
Aims. Here, we assess clinical in vivo functional data, conduct single cell RNA sequencing (scRNAseq), and targeted molecular analyses to identify novel therapeutic targets in the development of human micro-vascular disease.
Methods. Patients undergoing mitral valve replacement at the John Radcliffe hospital (Oxford) were recruited. Patients had in vivo rayflow catheter measurements of microvascular function taken prior to procedure. During procedure, left ventricle papillary muscle and right atrial appendage biopsies were taken. Resistance arteries were micro-dissected and split into 3 analysis pipelines. 1) wire myography, 2) scRNAseq (10x Genomics), 3) fresh frozen in optimal cutting temperature media for immunofluorescence and RNAscope.
Results. A new method of isolating high yields of single cells from human resistance arteries was established for scRNAseq. Data from patients’ in vivo measures was matched to in vitro myography and scRNAseq data. High-quality immunofluorescence and RNAscope shows promise for the sensitivity of our study pipeline. A cross comparison was performed between data of rare left ventricular arteries, and more common right atrial appendage arteries.
Discussion. We developed a new method of tissue dissociation for scRNAseq of human cardiac resistance arteries, and a subsequent target validation pipeline. Our work to date demonstrates the feasibility of our study and shows promise into the future as we continue to recruit patients and build a map of human micro-vascular disease.
