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Background

The type | Interferonopathies are a group of rare genetic diseases where mutations in single genes
lead to dysregulated anti-viral immune responses and cause inflammatory disease [1]. The
identification of underlying genetic mutations has facilitated the discovery of new mechanisms
involved in autoinflammation [1-3]. Such discoveries are a key step in designing new therapeutic
strategies when current treatment options are limited for these disorders.

Discovered in 2015, COPA syndrome is a type | Interferonopathy which causes interstitial lung disease,
and other features such as arthritis, and which predominately presents in childhood [4]. Loss-of-
function genetic mutations of the COPA gene can cause COPA syndrome and have been shown to
enhance the activity of the stimulator of interferon genes (STING) pathway [5], an important facet of
inflammatory immune responses [6]. COPA mutations are also likely to exert additional biological
effects on cells. Better understanding about how COPA mutations affect the biology of cells within the
lung and cause lung inflammation is important for future development of specific treatments for COPA
syndrome, and is also likely to be relevant to other rare, and more common, lung diseases.

Aims

Tools such as cell lines with COPA syndrome-associated mutations, mouse models, and lung organoids
will be used to further understand the biological effects of COPA mutations on cells in the lung niche.

Aim 1: Characterise how COPA mutations alter the immune responses to different types of immune
stimulation (e.g., dsDNA, LPS, Poly I:C) using cell lines that have been engineered with and without
COPA syndrome mutations.



Aim 2: Determine the proteomic profile of cell lines with and without COPA mutations and in response
to different types of immune stimulation using state-of-the-art proteomics techniques.

Aim 3: Use data from aim 1 and 2 to interrogate the biological effects of COPA mutations in more
complex systems (primary mouse lung cells, mouse models and lung organoids).

Training and experience provided

The LifeArc Centre for Rare Respiratory Diseases (RRD) is a UK wide collaborative centre in partnership with
patient charities, led by University of Edinburgh and in partnership with the Universities and NHS Trusts of
Cambridge, Dundee, Nottingham, Southampton and University College London and six other centres (Belfast,
Cardiff, Leeds, Leicester, Manchester, Royal Brompton. This £9.4M Centre will create a RRD biobank and registry,
generate novel disease models and lead therapeutic targets and create a platform for first in patient clinical
trials. The centre will be a vehicle for genuine collaboration between scientists, clinicians, patients and industry.
COPA is one of three exemplar disease entities which are priority research areas within the centre. This MBPhD
position is one of 4 across the RRD core partners.

Under the lead supervision of Dr Karen Mackenzie, this PhD will enable training and experience in a
multitude of techniques such as complex cell culture, immunological readouts and RNA sequencing.
Proteomic profiling (e.g., quantification and sub-cellular localisation of proteins) of lung cells carrying
COPA mutations will inform planned downstream drug screening approaches, offering potential for
dysregulated target proteins/pathways found during this PhD to be investigated further.

Dr Nik Hirani has expertise in parallel adult disease models and their pathogenesis including idiopathic
pulmonary fibrosis (IPF) and acute inflammatory interstitial lung diseases. He has used ‘omic
approaches in human samples and models to identify novel targets and translated to first-in-
human/patient trials.

Prof Chris Lucas is a full-time Clinician Scientist and Honorary Consultant in Respiratory Medicine. He
runs a discovery and translational respiratory research group focusing on investigating pulmonary
immune and epithelial responses to injury and inflammation, and has made major translational
discoveries relating to lung health. His group has expertise in multiomics approaches and complex in
vitro and in vivo models of lung immunity relevant to the training, supervision and delivery of this PhD.

Alongside the training and support provided by the supervisory team, including weekly lab meetings
and 1:1 Meetings with the lead supervisor, this PhD post will be supported through the Institute for
Regeneration & Repair’s post-graduate program. This comprises a critical mass of ~100 PhD students
with both scientific and pastoral support within a vibrant postgraduate community. The PhD student
will deliver Research In Progress presentations each year to gain experience of presenting and
communicating to others while gain feedback from the wider scientific and clinical community. A
thesis committee comprised of independent experts will be established, and regular thesis committee
meetings will support progress and review of training milestones. The student will attend our weekly
local seminars, delivered by leading experts in inflammation, lung biology and clinical research.
Personal development will be prioritised including the courses available through the Institute of
Academic Development, including ‘management of research’, ‘biostatistics’ and ‘how to design a
public engagement process’. Within Institute training delivered by our core facilities in imaging, flow
cytometry and single cell technologies will provide unrivalled training in these key areas.



Expected Outcomes

We anticipate that this project will further understanding about the biological effects of COPA
mutations on cells relevant to lung inflammation in response to different immune triggers. This will
inform ongoing efforts to identify novel targets for therapeutic approaches for COPA syndrome and is
likely to be relevant to other types of lung inflammation.
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