
SGUL & LSHTM MRC London Intercollegiate Doctoral Training Partnership: Potential PhD Project for Studentship Applicants 

1 
 

MRC LID Studentships: 2023-24 Research Project 

 

 

                 
     

              

TITLE OF PROJECT 

Understanding the mechanisms of pain and tissue damage induced by 
bone marrow lesions in osteoarthritis 

SUPERVISORY TEAM 

Supervisor Professor Nidhi Sofat 
Email: nsofat@sgul.ac.uk  

SGUL  

Co-Supervisor 
 

Dr Anissa Chikh 
Email: achikh@sgul.ac.uk  

SGUL  

Co-Supervisor Dr Joseph Westaby 
Email: jwestaby@sgul.ac.uk  

SGUL  

PROJECT SUMMARY 

Project summary This studentship offers an exciting opportunity to work on a 
project investigating the underlying mechanisms of pain and 
tissue damage in arthritis. Our group has recently identified 
new genes overexpressed from bone marrow lesions in 
arthritis, including genes implicated in angiogenesis, nerve 
formation and tissue repair. This PhD project will identify the 
cellular pathways involved in mediating pain and tissue 
damage using arthritis as a disease model. 
 

Project key words Pain 
Neurobiology 
Arthritis 
Bone 
Cartilage 
Signalling 
 

MRC LID themes Translational & Implementation Research 
 

MRC Core Skills developed 
through this project 

Interdisciplinary skills 
Quantitative skills 
Whole organism physiology 
 

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

The student will develop expertise on investigating cellular 
mechanisms associated to arthritis. Moreover, the student will 
acquire interdisciplinary skills with:  
- Cell culture, cellular biology and molecular biology including 
small interfering RNA (siRNA), Enzyme Linked 
ImmunoSorbent Assay (ELISA), apoptosis assay, migration 
assay, qRT-PCR, western blotting, immunostaining, digital 
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image analysis, management of complex datasets, statistical 
analysis. 
- Live cell microscopy, confocal microscopy. 
Overall, the project will allow the student to acquire 
translational skills that they could apply to several research 
paths in the future. 
 

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 – MSc Genomic Medicine 

Particular prior educational 
requirements for a student 
undertaking this project 

Master’s degree, or BS in Biomedical Science or Genomics. 
Previous experience in basic laboratory skills is preferable. 

Other useful information Potential for this project to be converted to an iCASE award. 
 

PROJECT IN MORE DETAIL 

Scientific description of this 
research project 

Osteoarthritis (OA) is the most common form of arthritis in the 

UK and worldwide. It is estimated that there are almost 9 

million people in the UK living with OA suffering from pain and 

disability due to this condition. Although OA affects large 

weight bearing joints including the hip and knee, it can also 

affect the hands. We have recently shown that bone marrow 

lesions (BML) are a major source of pain in knee 

osteoarthritis, demonstrating features of angiogenesis and 

new nerve formation.  

The objectives of this PhD project are:  
 
1. To define the signalling pathways involved in bone 
marrow lesions (BML) by cellular studies through 
microarray analysis performed in BML.2) To 
investigate the expression profile of candidate 
proteins in human tissue samples. =3) To establish 
pharmacologic treatments of candidate markers using 
small molecules/inhibitors in vitro. 
 

Accordingly, cellular studies will be performed in 
chondrocytes to assess the effect of si-RNA on the 
most highly upregulated genes from our microarray 
study of bone marrow lesions, including stathmin 2, 
thrombospondin 4 and catenin. The downstream 
effects of knockdown will be assessed using 
immunohistochemistry, ELISAs and human tissue 
staining for candidate proteins. 

 

2. Techniques used include cell culture, siRNA, 
overexpression, ELISAs, qRT-PCR, western blotting, 
apoptosis assay, cell proliferation, migration assay, 
immunocytochemistry, confocal microscopy, live cell 
imaging, immunohistochemistry and tissue histology 
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3. Cell lines for chondrocytes, osteoblasts and 
osteoclasts are available. Human tissue obtained from 
joint replacement surgery is also available 
 

If one specific gene knockdown is not found to be successful, 
then other gene candidates will be interrogated during the 
project. A variety of cell lines and rich human tissue source 
from joint replacement surgeries are available for this project 
 

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

https://doi.org/10.1016/j.joca.2022.01.008 
 

https://doi.org/10.1136/annrheumdis-2017-211396 
 

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 contact the supervisory team 
by email. (You should provide them with the information 
outlined under MRC LID Applicant Guidance & FAQs Section 
17. ‘How do I start the conversation with the project 
supervisory team?’. They will then respond, and provide you 
with the recording to watch before further conversations are 
had.) 
 

 
 

https://doi.org/10.1016/j.joca.2022.01.008
https://doi.org/10.1136/annrheumdis-2017-211396

