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Traditionally anti-fouling technology is based upon the use of biocides in paints to prevent colonization or to kill through toxicity of potential settlers. Consequently, only species that are ‘resistant’ are able to thrive on these surfaces. There is evidence that heavy metals and biocides in these paints, select for resistant species and bacteria within the biofilms that form, while also co-selecting those that demonstrate Antibiotic Resistance,  cumulatively forming the ‘resist-ome’. Fouling communities may therefore pose as a reservoir of anti-microbial resistance (AMR) and pathogenic bacteria & viruses (e.g. Vibrio parahaemolyticus and Pseudomonas putrefaciens) within the marine environment. 
AMR is recognised by the World Health Organization (WHO) as one of the most important global issues facing human and animal health. Climate change and other anthropogenic influences exacerbate the increased presence of AMR in the marine environment. Due to the heavy use of anti-foulants on ships that travel between different ecological regions, the risk of spread of potential AMR (and associated resist-ome) and pathogenic species is therefore of high concern and interest.

Research Questions

· Microbiome: Characterise the associated microbiomes of fouling invertebrates on different antifouling coatings.

· Pathogenic species: Analyse and quantify the presence of pathogens such as vibro within these microbiomes.

· AMR genes: Analyse and quantify the presence of resistance genes such as AMR genes within these microbiomes.

· Assess risk of spread of AMR genes and pathogens into the environment via invertebrate larvae as a vector.


Techniques

I will use various sequencing techniques, including 16s rRNA sequencing and shotgun sequencing to analyse the microbiome communities within fouling invertebrates on different anti-fouling paints. Using the bioinformatic data from shotgun sequencing and various available databases, I will identify key pathogenic species and resistance genes including antimicrobial resistance (AMR) genes within my samples. 
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