
Ref:  11/AS 
 
Project Title:  A synthetic biology approach to assess epitope conservation in the Foot-and-mouth disease 
capsid 
 
Supervisors:  Andrew Shaw, Don King   Research group:  Vesicular Disease Reference Laboratories 
 
Project Summary: 
Foot-and-mouth disease virus (FMDV) is a high consequence pathogen responsible for FMD, a ruminant disease of global 
significance in terms of trade as well as food production. Although FMDV is exotic to the UK, outbreaks of FMD routinely 
occur in endemic regions such as Africa and Asia. The control of FMDV in endemic nations relies upon vaccination against 
circulating strains of the causative virus. However, in common with many RNA viruses, FMDV evolves rapidly, meaning 
that matching the correct vaccine to the correct virus is highly challenging. A key component of the response to 
vaccination is the development of antibodies against the virus which block (neutralize) virus infection. The outermost shell 
(capsid) of FMDV comprises four proteins – VP1-VP4 – of which VP1-3 are exposed on the capsid surface.  
 
Neutralizing sites have been identified within all three exposed viral proteins. However, the most frequently identified 
region responsible for neutralizing activity is the GH loop located within VP1. The GH loop contains a conserved arginine-
glycine-aspartic acid (RGD) motif which is fundamental to the natural route of infection via the αvβ6 integrin receptor 
expressed on the surface of cells. Increasing our knowledge about the role the GH loop plays in the generation of 
antibodies – especially strongly binding (high affinity) antibodies – will help us to refine how we view FMDV antigenicity. 

In this project the student will use two key methods - phage immunoprecipitation sequencing (PhIP-seq) and bio-layer 
interferometry (BLI) to investigate the binding of antibodies to the GH loop of the capsid. Historically, many studies have 
focused upon a single virus strain. However, advances in synthetic biology mean that it is now feasible to commercially 
generate a diverse library of representative sequences for concurrent analysis.  
 
Details: 
The first part of the project will involve the assembly of a library of GH loops from a panel of different viruses, including 
representatives of each ‘type’ (serotype) of FMDV alongside controls to assess the quality of results. The synthesised 
fragments will be cloned into the VirScan phage vector that has previously been described 2. In turn, this will allow PhIP-
seq to be performed using diverse antisera derived from vaccinated/infected animals. This approach will allow a 
quantitative assessment of intra- and inter-serotypic differences between sera.  
 
GH loops of interest, for example those demonstrating high specificity for a serotype, will be synthesized as peptides with 
a biotin tag. These peptides of interest will be used in BLI experiments using streptavidin Octet probes to define the affinity 
of neutralizing and non-neutralising antibodies. In addition to an increased understanding of antibody binding to the GH 
loop in isolation, a potential benefit of this study is the uncovering of candidate ligands for use in diagnostic assays with 
enhanced serotype specificity. 
 
This proposal offers the possibility of a project which a student can ‘make their own’. The successful applicant will gain a 
sound understanding in virology alongside using cutting edge methodologies. Furthermore, the student will have the 
opportunity to experience working under high containment conditions.  
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To Apply: 
Please email your CV (no more than two sides of A4) and a covering letter detailing why you would like to undertake the 
placement and the knowledge and skills that you will bring to the Institute to yvonne.walsh@pirbright.ac.uk.   
Closing date to apply: 31.01.20 
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