Cullen Scholarship: Epidemiological examination of Salmonid Rickettsial Septicaemia
(SRS) in Irish Atlantic salmon farms (PhD Award).

Background

Salmonid rickettsial septicaemia (SRS) is currently described as one of the major health challenges in
Irish salmonid aquaculture. SRS was first described in Chile in the late 1980’s. Disease outbreaks were
later reported in the UK, Ireland, Norway and Canada. Piscirickettsia salmonis, a gram-negative,
coccoid-like, intracellular bacteria, is the aetiological agent of SRS or piscirickettsiosis. SRS is a severe
disease that has been responsible for major economic losses in the aquaculture industry since its
appearance in 1989. Historically, the incidences and impact of P. salmonis in Ireland were very low and
required minimal intervention (antibiotics). The frequency of occurrence in Ireland over the last number
of years has increased significantly and P. salmonis is now emerging as one of the main infectious
disease challenges in marine salmon farming, with the yearly number of cases requiring antibiotic
intervention on the rise. The disease is now one of the most significant drivers of antibiotic use in
salmon farming in Ireland, accounting for 80% of antibiotics used in 2022.

The development of effective control strategies for the disease has been limited due to a lack of
knowledge about the biology, intracellular growth, transmission, virulence and cultivation of the
organism. SRS has become increasingly insidious and difficult to control. Failure of antibiotic treatment
is common, and currently used vaccines show variable long-term efficacy. Currently, there is no vaccine
licenced for use in Ireland. A detailed investigation into the distribution, seasonality, and virulence of
this bacteria in an Irish context is needed to better understand the disease. Knowledge acquisition in
this area is essential for the development of potential mitigation measures for the disease, including
the development of autogenous vaccines.

The proposed programme of research will generate detailed epidemiological data for P. salmonis in the
Irish context, in addition to information on the efficacy of current biosecurity and farm management
practices. Development of fast, reliable and sensitive molecular diagnostic tools are necessary for early
detection of the pathogen and to enable early intervention and mitigation of disease outbreaks.
Relative and absolute quantification PCR methods will be also be developed, optimized and validated
as part of this research. As there is currently no vaccine available for use in Ireland, there is an urgent
need for increased investigation and development in this area.

Proposal

We propose a structured four-year PhD on a full-time basis to undertake studies into the investigation
of Piscirickettsia salmonis prevalence, epidemiology and control in farmed salmonids in Ireland through
all stages of production. The project will investigate a range of parameters in order to increase our
understanding on the prevalence and transmission of P. salmonis, virulence and origin. The project
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and vaccine development. The project will aim to:

e Conduct longitudinal studies to determine prevalence and seasonality of the bacteria in farmed
Atlantic salmon.

e Investigate potential routes of transmission through examination of suspect vector species.

e Establish enrichment solid agar and cell culture cultivation methods for the bacteria based on
published literature.

e Develop rapid, sensitive, quantifiable and reliable molecular diagnostic tests for P. salmonis
using real-time PCR and digital droplet PCR.

e Perform phylogenetic and genotypic assessment of all isolates to determine origin and strain
variance.

e Establish an autogenous vaccine to be used in Irish aquaculture.

Location of Scholar

The scholar will be based for circa 50% of their four years at the Marine Institute HQ Rinville, Galway.

Outcome

The outcome of this project will be to increase our knowledge of SRS and to develop technologies to
facilitate mitigation for Irish aquaculture. The development of improved diagnostics (agar culture, cell
culture and quantitative PCR) isimportant for the Fish Health Unit in their role as the National Reference
Laboratory for fish diseases. The development of an autogenous vaccine is an essential output from
this project as a key component to form part of on-farm management strategies.

Links with the Marine Institute Strategic Plan 2023-2027

This proposal falls under Strategic Priority “Delivering impact through research and innovation” with
strong links to Strategic Priority “Transforming our knowledge, advice and services”.

Specific Requirements

The Fellow should have a primary degree/post-graduate qualification in biological sciences with a
strong molecular biology component. The host institute should have a proven capability in vaccine
development and disease epidemiology.
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Financial Details

Scholarships will be up to €27,500 per annum (maximum funding of €110,000 over four years). This
amount comprises a maintenance award of €18,500 (Irish Research Council rate effective 1-Jan-21%*) to
the student as well as payment of fees to the host higher education institution (HEI). The maximum
fees payable to the HEI will be €6,000 per annum. The scholarship award also includes a budget of up
to €3,000 per annum for eligible research costs (travel & subsistence, publication costs, consumables
and other costs e.g. laptop) for the sole use of the student, and are payable on a reimbursement basis
direct to the host institution where the postgraduate student (scholar) is registered. There are no
overheads payable on the scholarship. Publication costs are intended to cover publications on which
the scholar is listed as first author and are published under Open Access. Scholars can also supplement
this funding by applying to the Marine Institute’s Networking & Marine Research Communication
Awards annual call.

*There is a national review underway of the PhD annual student stipend payment, which is expected
to result in a rate increase, and the Marine Institute will adjust the total funding accordingly following
the completion of this review.

Marine Institute Co-Supervisor

Dr. Samantha White, Fish Health Unit, Marine Environment & Food Safety Services (MEFS)

Samantha.White@marine.ie
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