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Overview 

 

Funding from this award was used to purchase essential laboratory supplies, specifically RNAlater solution, as part of 

the project “Investigating the seasonal microbiome of Atlantic Salmon gills”. Funding allocated from MASTS has 

allowed safe preservation of tissue for transport, analysis and long-term storage as part of the ongoing collection 

phase of this project. Following completion, we expect this research to provide a picture of seasonal changes to the 

gill associated microbiome as well as any alterations to bacterial populations associated with on farm activities.  

 

Background 

 
The aim of this work was investigation of the adherent bacterial populations on Atlantic salmon gills during a full 

annual cycle of production. This was achieved through regular collection of gill samples and next generational 

sequencing of adherent bacteria to determine the community composition of gill tissue. Funds were requested from 

MASTS for essentials laboratory supplies. 

It is understood that salmon mucosal surfaces are colonised by mixed bacterial populations known as the microbiome, 

a mixture of commensal and symbiotic bacteria as well as opportunistic pathogens 1. Current thinking is that while 

microbial populations are affected by environmental bacterial populations, it is also true that substrate environment for 

growth and modulation by the immune system has a significant effect on bacterial survival and community 

composition 2. The majority of research to date focuses on intestinal bacterial populations, with less information 

currently available regarding the biodiversity and seasonality of the microbiota of skin and gill surfaces of fishes 

However it is known that disruption of normal microbial populations can lead to dysbiosis, with proliferation of 

potentially pathogenic species of bacteria3, and so alterations to the adherent bacterial populations of gills may occur 

with gill disease or other modulators of microbial populations as well as seasonally with environmental populations.  

Benefits of this award 

Data collection began May 2017 (with fieldwork sampling due to conclude May 2018) from a Scottish Sea Farm site 

on the Isle of Mull. Various methods of sample collection were considered, and as flash freezing was not an option 

due to the farm location and transportation to the sampling site, a preservation media was required. The chosen 

protocol involved excision of gills from euthanised fish and preservation in RNAlater for transport and later DNA 

extraction. Purchase of sufficient volume of RNAlater, considered superior to cheaper fixation alternatives such as 

ethanol or formalin4, was made possible by MASTS funding, allowing for immediate sample preservation and 

improved long-term storage. This financial assistance from MASTS allowed for an increased sample size per visit for 

improved statistical power as well as more frequent sampling visits. 

 

Outputs and Impacts 

Production of Atlantic salmon is important not just within the Scottish economy, but globally. With growing and 

diversifying production, aquaculture research must progress to thoroughly understand the health of production 

species. Gill disease is currently thought to be one of the most important causes of production loss in farmed Atlantic 

salmon5, however diagnosis is often confusing, with multifactorial causes of disease6,7. Dysbiosis of the gill associated 

bacterial community may play an important role in the complicated aetiology of gill disease, and warrants investigation 

to inform the important industry that is Scottish aquaculture. Existing research focused mainly on the intestinal 

microbiome of Atlantic salmon suggests that colonizing bacterial communities can be indicators of the health in fish, 

acting symbiotically for mutual benefit 8. This way well be the case for gills also, however first some initial investigation 

is required.  
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This project is expected to provide a picture of seasonal changes in the bacterial community of gills, providing 

essential information regarding the ‘normal ‘microbiome of farmed Atlantic Salmon gill tissue as well as the 

consequences of gill damage.  

Increasing our collective knowledge of predisposing factors for and the consequences of gill disease will aid the 

aquaculture industry in its prevention and treatment, towards the major goals of reduced antibiotic use and improved 

fish health and welfare. 
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