
PhD Studentship:  Comparative analysis of the B cell and antibody 
response to bluetongue virus in cattle and sheep 
 
Project Ref:  2024/06 
Anticipated Start Date:  October 2024 Duration:  3.5 years full-time  
Closing date to apply:  18.03.24 
 
 

Eligibility: 

• This studentship is open to science graduates with, or who anticipate obtaining, at least a 2:1 or equivalent, in 
a relevant biological subject in their undergraduate degree, or a Masters degree - subject to university 
regulations. Other first degrees, e.g. veterinary science, will be considered. You should be looking for a 
challenging, interdisciplinary research training environment and have an active interest in the control of 
infectious diseases. 

• This is a 3.5 year fully funded studentship open to UK nationals. International applicants are welcome to 
apply, however overseas university tuition fees are not included in the studentship funding –see funding 
information below. 

• Students without English as a first language must provide evidence that they meet the English language 
requirement, e.g. with an average IELTS score of 7.0, with no lower than 7.0 in listening/reading and no lower 
than 6.5 in speaking/writing. 

Supervision: 

Principal Supervisors:  Marie Di Placido (The Pirbright Institute), Christine Rollier (University of Surrey) 
Co-Supervisors:  John Hammond, Kerry Newbrook (The Pirbright Institute) 
Research Group:  Immunogenetics  

Project Details: 

Introduction:  Bluetongue is a haemorrhagic disease affecting ruminants, caused by the Orbivirus, bluetongue 
virus (BTV), and transmitted by Culicoides biting midges. BTV typically causes severe clinical disease in sheep, yet 
is mild/asymptomatic in cattle, the main reservoir. BTV has a huge economic impact worldwide and remains a 
significant threat to the UK with continued outbreaks across Europe. 

While inactivated vaccines have controlled past BTV outbreaks, vaccination only confers protection against the 
homologous BTV serotype, with 29 serotypes currently existing. Neutralising antibodies against BTV outer coat 
proteins, VP2 and VP5 (serotype determinants), are the only known correlate of protective immunity. The role of 
antibodies against immunodominant BTV structural protein, VP7, is unclear. This project will build on pre-existing 
data from the last 4 years investigating antibody responses to BTV infection/vaccination in cattle and sheep. 

Hypothesis:  Comparative analysis of B cell responses and antibody repertoires to BTV vaccination/infection across 
susceptible hosts will confirm the immunogenic and protective potential of candidate BTV epitopes, identifying 
distinct immune response signatures of host clinical outcome. 

Objectives: 

1. Develop/refine methods to study BTV-specific B cell responses and antibody repertoires in sheep and cattle. 
2. Characterise and quantify BTV-specific B cell kinetics post-infection or vaccination. 
3. Isolate and sequence BTV-specific antibodies to VP2, VP5, VP7. 
4. Analyse antibody cluster kinetics from whole repertoires of circulating B cells. 
5. Select and express antibodies, confirm binding to VP2, VP5 or VP7 and neutralisation potency. 
6. Compare immunodominance of epitopes triggering protective vs non-protective immune responses. 

Methodology:  We have established methods that combine single-cell and whole repertoire approaches to analyse 
antigen-specific B cell responses and antibody repertoires to various viruses in cattle, which we will adapt here to 
assess responses to BTV in cattle and, for the first time, sheep. Techniques used encompass ELISpot, virus 
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neutralisation assay, flow cytometry analysis and sort, 10X genomics cell partitioning, antibody heavy and light 
chain PCR amplification, Next-Generation Sequencing and biolayer interferometry. 

Outputs: 

1. New protocols 
2. BTV-specific B cell phenotyping and quantification 
3. Kinetics of BTV-specific antibody repertoires 
4. BTV comparative epitope dominance and diversity 
5. High-impact publications 

References for Background Reading: 
http://dx.doi.org/10.1016/j.virusres.2013.09.040 
https://doi.org/10.1016/j.vaccine.2019.08.042 
https://doi.org/10.3390/v14122719 
https://doi.org/10.3390/v13081511 

Registration, Training and Funding: 

This is a Pirbright Institute/University of Surrey fully funded studentship. All students are eligible for the award 
(stipend and home rated university tuition fees). International students will attract tuition fees at the overseas 
rate and must therefore be able to fund the difference between home and overseas tuition fees themselves. 
For home student eligibility guidelines, please refer to the UKRI Full Eligibility Criteria (Annex B). 

The student will be based primarily at The Pirbright Institute and registered with the University of Surrey. The 
student will visit the university to meet with their supervisors and undertake training or complete specific project 
tasks as required. Eligible students will receive a UKRI-aligned stipend (£18,622 for 2023/24) plus a cost of living 
top-up allowance of £2,200 per annum. Home rated university tuition fees will be paid. Highly subsidised Pirbright 
Institute student housing will be offered. A full range of research and transferrable skills training will be made 
available to the student as appropriate. 

Applications: 

How to Apply:  Closing date:  18.03.24 

Essential documents: 
- Application Form 
- CV 
- Two references sent directly by your referees 

Please email your application to studentship@pirbright.ac.uk by the closing date. 
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