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PROJECT SUMMARY 

Project summary Tuberculosis (TB) is one of the most prevalent and lethal 
infectious diseases worldwide, with an estimated 2 billion 
people infected with Mycobacterium tuberculosis (M.tb), the 
causative agent of TB. The hallmark feature of pulmonary TB 
is granuloma formation associated with remodelling of 
extracellular matrix proteins. There is strong evidence to 
show that platelets secrete cytokines and growth factors in 
response to M.tb infection. Fibroblasts are key effectors cells 
in tissue remodelling processes. Whether platelets or platelet-
derived mediators affect tissue remodelling processes in 
fibroblasts to contribute to lung damage in TB is unknown. 
 
This PhD project will investigate the cellular interactions and 
regulation of fibroblast function induced by platelets and 
platelet-derived mediators that contribute to tissue 
remodelling during M.tb infection. This will be achieved 
through many different in vitro molecular immunological and 
cellular techniques including tissue culture, ELISA, Western 
blot, qRT-PCR and confocal microscopy. Lastly, key identified 
mediators associated with tissue repair will be quantified by 
Luminex or by immunohistochemistry in clinical samples from 
a Peruvian cohort of TB patients. 
 

Project key words Tuberculosis 
Innate immunity 
Fibroblasts 
Matrix metalloproteinases (MMPs) 
Platelets 
 

MRC LID themes Infectious Disease 
Global Health 
 

https://www.sgul.ac.uk/profiles/jon-friedland
mailto:jonfriedland@sgul.ac.uk
https://www.sgul.ac.uk/profiles/deborah-chong
mailto:dchong@sgul.ac.uk
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MRC Core Skills developed 
through this project 

Quantitative skills 

Skills we expect a student 
to develop/acquire whilst 
pursuing this project 

The student will be trained in various aspects focused 
towards studying immunological and cellular responses. 
 
Specific techniques that the student will acquire include: 

• Cell biology techniques including cell culture of primary 
fibroblasts, platelet isolation from blood, functional assays 
such as cell proliferation or collagen deposition assays. 

• Biochemical techniques including Western blot, qRT-PCR 
and immunofluorescence microscopy. 

• Immunological techniques including ELISA/Luminex 

• Microbiological techniques including culturing M.tb and 
how to work safely with a category 3 pathogen 

• Gene editing techniques such as CRISPR-Cas9 
 

Is this project available for 
students applying for the 
1+4 route? 
And possible Master’s 
options identified by 
supervisory team 

Route 1+4 = Yes       
+4 = Yes 

Suitable 
Master’s 
programmes 
 

SGUL - MRes Biomedical Science (Infection 
and Immunity Pathway) 

Particular prior educational 
requirements for a student 
undertaking this project 

BSc at 2.1 or above, or MSc in an appropriate related subject 
area. 

PROJECT IN MORE DETAIL 

Scientific description of this 
research project 

Platelets activated by M.tb represent a rich source of 
cytokines and growth factors that contribute to inflammation 
and tissue remodelling in addition to clotting. Fibroblasts are 
key effector cells that mediate tissue remodelling by 
extracellular matrix (ECM) synthesis in response to growth 
factors via PI3K/Akt/mTOR signalling, and ECM breakdown 
through matrix metalloproteinases (MMPs) secretion. The 
role of fibroblasts during M.tb infection is still unclear and 
whether platelets or platelet-derived mediators regulate 
MMPs, cytokines or ECM expression in fibroblasts to 
contribute to the excessive lung damage in TB is unknown.  
 
The project aim is to investigate the cellular interactions and 
regulation of fibroblast function induced by platelets and 
platelet-derived mediators that contribute to tissue 
remodelling during M.tb infection. 
 
OBJECTIVES 
1. Investigate the effect of direct and indirect platelet/M.tb 
interactions on MMPs and cytokines expression from lung 
fibroblasts (LF). 
2. Dissect the effect of platelets on expression of tissue repair 
mediators such as growth factors and ECM proteins from LF. 
3. Define signalling pathways such as PI3K/Akt/mTOR on the 
control of such inflammatory and remodelling responses in 
LF.  
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4. Assess expression of identified key mediators in plasma 
and patient biopsy samples from a Peruvian cohort of control 
or TB patients. 
 
TECHNIQUE  
Platelets shall be isolated from whole blood from healthy 
volunteers by centrifugation at 200g to obtain platelet-rich 
plasma (PRP) followed by centrifugation at 1500g to obtain a 
platelet pellet.  To evaluate the indirect effects mediated 
through platelet-secreted factors, platelet supernatant (PS) 
will be obtained from thrombin stimulated platelets, followed 
by centrifugation and supernatant filtration to remove 
platelets. Primary human lung fibroblasts (PHLF) will be 
stimulated with platelets at a ratio of 100:1 or PS, and co-
cultured with M.tb at a MOI of 1. Secretion and gene 
expression of MMPs, cytokines and ECM proteins will be 
quantified by qRT-PCR, ELISA, Western blot or confocal 
microscopy. Cell proliferation or migration will be quantified 
by live cell microscopy. To assess signalling pathways driving 
fibroblast phenotypical changes, PHLF will be pre-treated 
with specific inhibitors (e.g. LY294002 or rapamycin) to inhibit 
PI3K/Akt/mTOR-induced signalling. Key signalling pathways 
will be investigated further using CRISPR-Cas9 technology. 
Lastly, specific mediators or key signalling molecules will be 
quantified in plasma or tissue biopsies from Peruvian TB or 
control patients by Luminex or immunohistochemistry. 
 
DATA AVAILABILITY  
Ethical approval is obtained to use human whole blood to 
isolate platelets. PHLF are commercially available. Approval 
to work with live M.tb within the CL3 suite at SGUL is 
established and training will be provided to the PhD student. 
Ethics to use TB patient samples has been obtained. 
 
Expected outcomes 
To define the mechanisms by which expression of 
inflammatory or remodelling mediators are regulated in 
fibroblasts stimulated by platelets during M.tb infection.  
 
RISK MITIGATION  
It is unknown whether direct or networking interactions 
between platelets, fibroblasts and M.tb are more important in 
modulating fibroblast function and the project focus will be 
adjusted according to emerging data. 
 

Further reading 
(Relevant preprints and/or 
open access articles) 

https://doi.org/10.3389/fimmu.2021.631696 
 

https://doi.org/10.1183/16000617.0062-2021 
 

Additional information from 
the supervisory team 

The supervisory team has provided a recording for 
prospective applicants who are interested in their project. 
This recording should be watched before any discussions 
begin with the supervisory team. To access the recording 
please see MRC LID Project – Friedland & Chong. 

https://doi.org/10.3389/fimmu.2021.631696
https://doi.org/10.1183/16000617.0062-2021
https://sgul.cloud.panopto.eu/Panopto/Pages/Viewer.aspx?id=ab896034-d461-49a6-acdb-af48010d5310
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