
 

 

 

 
 

 

TRAM (Train and Retain Academic Musculoskeletal clinicians) 

MB-PhD Project Summary  

 
PhD project Title 
Common translational mechanism’s in musculoskeletal fibrosis 

 

PhD supervisors (please provide name, affiliation and email) [At least two supervisors] 

1.Neal Millar (neal.millar@glasgow.ac.uk) 
Institute of Infection, Immunity and 
Inflammation, MVLS, University of Glasgow 

2.James Brewer  
 (james.brewer@glasgow.ac.uk) 
Institute of Infection, Immunity and 
Inflammation, MVLS, University of Glasgow 

3. Paul Garside 
(paul.garside@glasgow.ac.uk) 
Institute of Infection, Immunity and 
Inflammation, MVLS, University of Glasgow 

4. 

 

Background 

 
Fibrosis is a complex process of aberrant tissue healing leading to loss of physiological 
tissue structure and function with inflammatory processes playing a critical role in disease 
chronicity across a spectrum of anatomical sites. Motivated by huge clinical burdens, 
continuous intense research on drug targeting fibrosis have been conducted, many of which 
have led to clinical trials with little success.  
 
Importantly Dupuytren’s disease (DD), Frozen shoulder (FS) and tendinopathy (TN) 
represent accessible diseases to interrogate common mechanisms of fibrosis in less 
accessible organs such as lung, liver and kidney. As with all fibrotic diseases the 
heterogeneity of human tissue samples and limited availability of non-diseased tissues for 
accurate interpretation of ‘blue sky’ biology remains difficult. The use of these soft tissue 
diseases as model systems for fibrosis is rather unique due to high availability (4-5 patient 
samples per week) yielding tissue samples across the spectrum of early versus intermediate 
versus late disease and thus has the potential to provide a unique stratification of the biology 
across the spectrum of fibrotic disease. This is extremely challenging in other fibrotic 
diseases in which tissues are more difficult to access and is undoubtedly a factor in the slow 
pace of development of novel antifibrotic medicines.  
 
Single-cell multi-omics approaches are transforming our understanding of disease 
pathogenesis across medicine, making it possible to study cell populations in health and 
disease at unprecedented resolution. Indeed these technologies are vital to develop novel 
therapeutics developed for one fibrotic disorder may be applicable to a wide range of fibrotic 
diseases because of the shared pathways across organs that are uncovered by this work. 
Drug repositioning efforts may also be assisted by these studies. Our previous single cell 
work on tendon disease has helped identify key immune cell (T cell/macrophage) and 
fibroblast interactions that may contribute to disease. 
 
Additionally one of the earliest signs of fibrosis is the increased deposition of COL-3, a triple 
helix protein comprised of 3 identical α1 chains, each one being encoded by the col3a1 
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gene in mice. This unbalanced overproduction, in detriment of other types of collagens 
(mainly collagen type I), is observed in different diseases, such as osteoarthritis, 
tendinopathy, hypertrophic scars and liver cirrhosis]. Little is known, however, about the 
cells that are expressing more col3a1 and, by doing so, increasing the levels of collagen 
type III protein. Knocking out the gene responsible for COL-3 is not possible, as studies 
have shown that absence of col3a1 expression is lethal in homozygous mice . Therefore, 
to examine col3a1-expressing cells and their potential as a biomarker/therapeutic target, 
we developed a mouse reporter that simultaneously expresses the col3a1 gene and a far-
red fluorescent protein, mKate-2, under the control of the col3a1 promoter.  
 
This project aims to utilise human datasets to investigate key fibrogenic pathways that will 
then be interrogated in the novel col3a1 reporter mice. We envisage that this system and 
generation of col3a reporting fibroblast cell lines, will lead to investigation of novel 
translational pathways in fibrosis.  
 

 

Aims 

 
1) Analysis of fibrogenic pathways in DD/FS/TN scRNAseq and overlay with available 
scRNAseq fibrosis databases from liver/renal fibrosis. 
 
2) Validate the col3a1mKate-2 reporter mouse as an efficient model to detect col3a1 
expression at different timepoints and identify col3a1-expressing cells by flow cytometry in 
a tendon injury fibrotic model. 

3) Create a col3a1-reporting cell line from fibroblasts that would be used for evaluating 
treatments in vitro, based on the transcriptomics findings.  

4) Utilise above datasets to explore the potential for small molecule ( JAK/STAT) and anti-
cytokine (IL-13R1, IL-17A, IL-11) therapies in fibrosis with both human and mouse in vitro 
systems. 

 

 

Training and experience provided [Include types of methodologies that will be employed] 

 

• Single cell RNA sequencing for transcriptional profiling 

• Flow Cytometry: 

• Mouse Tendon injury model: 

• Cultivating col3a1 expressing tenocytes from mouse model 

• In vitro translational studies  (including siRNA) 
 

 

Expected outcomes   

 
Novel pathway discovery in human fibrotic diseases utilising overlay analysis between three 
distinct visceral and central fibrotic conditions. 
 
Validation of novel col3a1 KO mice and first use of tendon injury 
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