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About The Pirbright Institute

The Pirbright Institute delivers world-leading research to understand, predict, detect and respond to viral
disease outbreaks. We study viruses of livestock that are endemic and exotic to the UK, including zoonotic
viruses, by using the most advanced tools and technologies to understand host-pathogen interactions in animals
and arthropod vectors. Our Institute is made up of a dynamic and vibrant community of employees covering a
diverse set of chosen fields, backgrounds and experience. Our outlook is always balanced by our strong sense
of purpose, values and behaviours, and an unwavering commitment to a ‘one Institute’ approach.

Project Summary:

Foot-and-mouth disease virus (FMDV) is the causative agent of foot-and-mouth disease (FMD). This is a highly
infectious virus that causes blisters on the feet and mouth of cloven hooved animals such as pigs and cattle. It
also reduces the lifetime productivity of the infected animals. FMDV outbreaks impose a significant cost on the
global pig and cattle industry, which together are worth £700 billion annually.

As part of an ongoing project, we are investigating on how to create gene edited livestock with resistance to
FMDV, as a method to prevent outbreaks of the disease. In this project, we have identified several host genes
essential for FMDV replication in porcine cells, reducing the expression of these genes in porcine cells
completely prevented viral replication and making the cells resistant to infection with FMDV. This area of
research has reached an exciting stage. The internship will contribute to the project by generating FMD
resistant cell lines and characterizing the function of these target genes during FMDV infection.

In the first part of the study, the intern will support ongoing work in the group to generate and characterise
porcine and bovine gene Knock Out (KO) cell lines. You will then confirm gene KO by sequencing and
characterise the effect of gene KO on FMDV by comparing virus replication in KO and normal cells. As part of
the project, you will also attempt to grow FMDV in resistant cell lines to assess if the virus can evolve to recover
infectivity through adaptation. In addition to this, you will also determine the susceptibility of the KO cells to a
panel of other livestock viruses.

In the second part of the project, you will have the opportunity to study how the proteins encoded by these
target genes are required during FMDV infection. This part of the project will be driven more by the intern and
will involve the use of confocal microscopy to assess where the proteins are localizing in the cell in relation to
viral proteins and will also involve creating mutated versions of the proteins to identify functional domains. This
will help understand the role these genes play in FMDV replication and how they interact with the virus.
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https://www.pirbright.ac.uk/our-science/livestock-viral-diseases/picornavirus-molecular-biology

Further Details:
As part of this project the intern will use and learn the following techniques:

e Mammalian cell culture

e Working safely with viruses in high containment laboratories

e Virology techniques including virus infection of cells and measurement of virus growth using a live cell
imaging system and infectivity titrations.

e Molecular biology techniques including DNA cloning, mutagenesis, PCR and sequencing. Transfection of
cells, recombinant protein expression, electrophoresis and western blotting.

e Immunofluorescence and high performance confocal microscopy to understand how viral and cellular
proteins co-localise during infection

During this project you will report at regular group meetings and have the opportunity to present at the Pirbright
Institute student day and the Microbiology Society annual meeting. This will give you the opportunity to
develop communication, presentation, and networking skills. The internship will be line managed and closely
supported by Dr James Kelly, with additional support provided by other members of the supervisory team and
the Picornavirus Molecular Biology research group.
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