
Cullen Fellow Proposal: Use of Next Generation Sequencing to determine the occurrence of Norovirus 

Genotypes in Sewage and Oysters (PhD Award) 

Background 

Next generation sequencing has revolutionized the ability to sequence genomes.  For example, using NSG an 

entire human genome can be sequenced within a single day whereas using the previous Sanger sequencing 

technology it took the human genome project over a decade to deliver a final sequence for a human genome. The 

application of this technology to the virology discipline allows rapid whole genome sequencing that provides full 

identification of virus genotypes and variants in a sample.  

Norovirus contamination resulting in oysters from sewage pollution is a significant public health risk.  Norovirus 

is genetically highly diverse.  Over 40 different norovirus genotypes have been identified.  The occurrence in the 

environment and the interaction with shellfish will vary between genotypes.  Developing a better understanding 

of the occurrence and behaviour of these genotypes in the environment, and their association with sewage and 

shellfish, will ultimately provide a better assessment of the norovirus risk associated with sewage contaminated 

oysters.   

Proposal 

We propose a three-year PhD study to provide a detailed understanding of norovirus genotypes and variants 

present in sewage that are linked to their presence, accumulation and retention in oysters. 

The approach to this proposal would involve: 

 Development of whole genome sequencing procedures for norovirus in environmental samples (sewage

and shellfish) including the development of appropriate sequencing libraries. Critical to this is the

building of reference sequence databases to support existing reference databases developed for norovirus

in the clinical field.

 Application of the procedures to a field study linking norovirus genotypes detected in sewage and

relating their occurrence in sewage to their presence in oysters. This will be achieved by concurrent

sewage and oysters testing at selected high risk sites around the Irish coast.

The work conducted under this proposal addresses two thematic areas of research outlined in the National 

Marine R&I strategy.  Specifically, (1) Bioresources (aquaculture and biomass production) under the ‘thriving 

marine economy’ pillar of research, and (2) Pollution and  litter, under the ‘healthy marine ecosystems’ research 

pillar.   

Outcome 

Through this project, we would expect to: 

 Develop a capacity for the application of next generation sequencing to environmental samples,

specifically in sewage and shellfish, to determine norovirus genotypes and genetic variants present.

 Increase our understanding of the presence and interaction of norovirus in the environment between

sewage and shellfish, and identify areas around the coast where risks of norovirus contamination in

shellfish may be elevated.  This information will ultimately be used to inform risk management

decisions related to norovirus in oysters.



Financial Details 

The Fellowship award will be up to €23,000 per annum. This amount comprises a maintenance award of €16,000 

to the student as well as payment of fees to the host institution. The maximum fees payable to the college will be 

€6,000 per annum. The Fellowship award includes a travel budget of up to €1,000 for the sole use of the student

and is payable on a reimbursement basis direct to the host institution at which the postgraduate student (Fellow) 

is registered.  All field-work and travel covered by the travel budget is for travel taking place within the island of 

Ireland. 

Specific Requirements 

The fellow should have a background in molecular biology.  Some field experience in sampling water and biota 

would be useful, but is not essential.  

Marine Institute Co-Supervisor(s) 

Sinead Keaveney , Marine Environment and Food Safety Services


