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Project title Investigating the regulation of coronavirus sub-genomic mRNA 
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Project abstract for advert 

(Max 100 words) 

The coronavirus infectious bronchitis virus (IBV) is an important poultry 
pathogen yet lacks a satisfactory vaccine and is incompletely understood at 
the molecular level. We aim to rationally attenuate virulent IBV for next-
generation vaccine design by modulating the virus transcriptional regulatory 
sequences (TRSs) that govern viral mRNA synthesis. We will use cDNA 
nanopore sequencing to determine the frequency of utilised TRS-like 
sequences in the natural transcriptome and how this is changed upon 
modulation of TRSs in recombinant viruses. The pathogenicity and host 
response to infection of recombinant viruses will be determined in tissue 
culture, egg and chicken models. 

Keywords 

Please provide up to five 

Coronavirus, transcriptomics, transcriptional control, protein synthesis, host 
response 

Full details 

(Max 250 words. Will be 
published on Departmental 
website; do not include 
confidential information) 

This is a collaborative project between the groups of Professor Ian Brierley 
(Division of Virology, Cambridge) and Dr Erica Bickerton (Head of the 
Coronavirus Group, The Pirbright Institute). We will investigate the 
influence of transcriptional regulatory sequences (TRSs) on gene 
expression in the coronavirus infectious bronchitis virus (IBV). Recent 
ribosomal profiling analysis of IBV-infected cells identified a number of 
novel TRSs facilitating expression of additional subgenomic mRNAs and 
potentially novel coding sequences (Dinan et al., 2019). The synthesis and 
relative levels of IBV sgmRNAs (encoding structural proteins) is dependent 
upon homology between short RNA motifs (TRS-L and the TRS-Bs). TRS-L 
is present in the Leader sequence at the 5’ end of the genome and is joined 
to body TRSs (TRS-Bs) during negative-strand synthesis by a process of 
discontinuous transcription. We will use RNASeq and cDNA nanopore 
sequencing to determine the absolute frequency of utilised TRS-like 
sequences in the natural transcriptome and how this is changed upon 
modulation of TRSs in recombinant  viruses. The effect of these changes 
on protein synthesis, virus replication and host responses will be assessed 
in a variety of avian models. The goal is to identify stable genome TRS 
variants with reduced pathogenicity that may be utilised as virus vaccines. 

Students will be registered for a PhD at the University of Cambridge and 
spend a minimum of 12 months performing research in Cambridge 
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