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Project outline 

Background  

Blood flow to working cardiac myocytes is tightly controlled with every heartbeat. Dysregulation of 

this blood flow compromises cardiac energetics and contributes to cardiac metabolic diseases and 

dysrhythmia. Microvascular angina occurs in ~40% of patients undergoing coronary angiography, 

without visible epicardial coronary artery disease. This non-obstructive coronary microvascular 

disease, also termed cardiac syndrome X, is a major cause of cardiac events in patients, and is often 

associated with diabetes, hyperlipidaemia and hypertension. Measurements of human 

microvascular function in vivo are currently limited to low resolution imaging (diameters >300 µm) 

and calculated microvascular resistance measurements. While these approaches provide much 

clinically relevant information, and are often associated with biomarkers, the cause of any 

dysfunction within the microcirculation itself cannot be probed in any detail.  

 

Hypothesis  

The ability to study atrial and ventricular arteries from a single patient offers the ability to study 

structure, function, and with single-cell RNA-seq, the transcriptome to ultimately link to patient-

specific medical history and demographics. This unique approach will provide a database that can be 

utilized for current and multiple ongoing studies. 

 

Aims  

To extend our ongoing studies using human coronary micro-arteries by utilizing single-cell RNA-seq 

and bioinformatics at Novo Nordisk to identify gene targets associated with microvascular 

contractile dysfunction. 

https://pharm.ox.ac.uk/team/kim-dora
https://pharm.ox.ac.uk/
https://www.novonordisk.com/research-and-development/science-and-innovation/global-r-and-d-centres/novo-nordisk-research-centre-oxford.html


Work flow for 

patient-specific 

bioinformatics. 

Multiple arteries 

from each biopsy 

will be dissected for 

assessment of (1) 

vascular reactivity 

and structure in 

Pharmacology, and 

(2) cell isolation for 

transcriptomics in 

Novo Nordisk. Data 

will form an 

information biobank 

linking structure, 

function and 

genetics for each 

patient.  

 

 

Description of work to be undertaken  

Our cardiac surgery patient studies show that ~50% of micro-arteries studied for vasoreactivity do 

not develop myogenic tone in response to 80 mmHg luminal pressure. These arteries represent a 

model of microvascular contractile dysfunction. We know the structure of the arterial wall has 

changed, the cells are alive and intracellular Ca2+ signalling is intact, yet instead of constricting, the 

smooth muscle cells have changed to a synthetic phenotype in both atrial and ventricular human 

coronary arteries. The project will develop the use of single-cell RNA-seq using arteries dissected 

from a human biopsy to link patient history, screening of the transcriptome, and structure and 

function to identify genes linked to microvascular contractile dysfunction. Access to organ donor 

atrial and ventricular biopsies lends itself to a unique reference data set. The Fellow will be trained 

in all aspects of the project in both (1) Pharmacology for vascular reactivity, signalling and structural 

studies, and (2) Novo Nordisk for single-cell RNA-seq and bioinformatics, with scope for a particular 

emphasis, and expansion in specific areas.  
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