Development of bacteriophage therapy in marine hatcheries

Supervisors: Dr James Munro and Dr Lisa Elliott (R&D manager of ProAqua)
Contact: James.Munro@adelaide.edu.au 
Phone: 8313 0081

The growth of the marine aquaculture industry is significantly affected by infectious disease with the main causative agents being bacteria and viruses. Bacterial infections pose a major problem in both hatcheries and growout often resulting in mass mortalities (70-90%) typically associated with pathogenic Vibrio spp.  Vibrio tubiashii has recently been identified as a pathogen causing large scale mortalities in US West Coast oyster hatcheries and has been isolated from Australian shellfish hatcheries during periods of high larval mortality. These recent problems have resulted in significant shortfall of spat supply in Australia and the US and threatened the viability of oyster farms in the US.

Antibiotics are still often used as a method of control for bacterial infections in hatcheries. However, antibiotic resistant strains are fast becoming a reality and a ban on residues of antibiotics in aquaculture species by a number of importing countries has highlighted the need for an alternative method.

Bacteriophage, commonly termed phage, is a group of viruses that infect bacteria. Phage are ubiquitous and are found wherever bacteria exist including soil, water and intestinal tracks of animals. Although discovered almost 100 years ago, only recently have their potential as antibiotic alternatives has been acknowledged. The therapeutic potential for the use of phage in the control of vibriosis in aquaculture has been reported for fin fish and prawns with promising results.

This project will focus on the isolation and trial of bacteriophage that have the potential to control outbreaks of pathogenic Vibrio spp. in Australian marine hatcheries. 

The aims of the project are below:

1. Isolate Vibrio sp. from marine hatcheries including sediment, water and moribund animals.

Strategy:  Vibrio will be sourced from marine hatcheries within their production season as well as from existing bacterial culture libraries.

2. Isolate lytic bacteriophage from marine farm and hatchery waters to increase biocontrol potential.

Strategy: Phage will be isolated from local hatcheries, Isolation of each bacteriophage will be undertaken using previously published methods. Bacteriophage investigations will include purification, electron microscopy and determination of efficacious titres.

3. Determine the host ranges of bacteriophage isolates.

Strategy: To develop of a suite of bacteriophage isolates that is specific to the Vibrio sp. of significance. The development of this ‘bacteriophage cocktail’ will reduce the possibility of bacteriophage resistance. In order to meet this objective the bacterial isolates determined from the farm samples will be used to determine the host range of the bacteriophage.
