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Description
Background:
Cardiovascular diseases are one of the leading causes of adult mortality worldwide and associated with poor quality
of life. A common theme underlying these diseases is inflammation and an altered immune response. In pulmonary
hypertension (PH) immune cell infiltration is associated with degree of vascular remodelling. Previously, we have
used advanced flow cytometry in combination with bioinformatical analysis to shown that the idiopathic form of PH
presents with a distinct inflammatory cell landscape. Within this landscape, two previously uncharacterized populations potentially involved in disease pathogenesis were identified, namely, γδT-cells and plasmacytoid dendritic cells
(pDC). Both cell types exist at the crossroads between innate and adaptive immunity and therefore may control the
transistion to a chronic inflammatory environment found in PH.
Hypothesis and Objectives:
We hypothesise that γδT-cells and pDC potentiate vascular remodeling by altering the local inflammatory environment.
We will investigate how the cellular crosstalk between these cells, other immune cells (e.g. macrophages and T cells),
and structural cells alters vascular homeostasis and ultimately controls disease pathogenesis.
Methodology:
Flow cytometry will be used to identify pDC and γδT-cells and their activation states in both healthy and diseased
lung tissue. Immune cell cross-talk will be investigated in vitro, using isolated (FACSsorting/MACS) pDC/γδT-cells to
determine effect cell activation and polarisation (proliferation/cytokine production). Multicolour immunofluorescence
will be applied to determine spatial localisation. To define how the immune cells control structural cell behaviour
and visa versa, direct and indirect co-culture systems using primary human cells isolated from both healthy and
diseased lung tissue will be used. Secreted factors will be identified by multiplex ELISA and functional blocking
experiments (antibodies/small molecule inhibitors) will test their role in modulating structural cell behaviour. Downstream signalling and functionally relevant pathways will be investigated using bulk-sequencing, intra-cellular flow
cytometry, CRISPR-Cas mediated deletions, and standard molecular and visualisation methodology (e.g. western
blotting, immunofluorescence imaging).
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