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Project description: 

Microbiome‐host interactions is one of the hot‐topic areas in biomedical research. There is intense interest in the 
interplay between animals and their resident microbiota, with particular emphasis on health and disease. A hurdle to 
the study of microbiome biology is the use of appropriate models. Human and mouse microbiomes have enormous 
complexity, making identification of specific relationships problematic, and precise manipulation of these gut 
microbiomes is difficult.     

There is emerging interest in the development of simpler vertebrate models. Zebrafish are important model organisms 
for the study of a wide range of fundamental processes including development and genetic diseases. A number of 
recent studies have revealed important interactions between the zebrafish gut microbiome and aspects of gut 
homeostasis and developmental pathways, demonstrating the importance of the gut microbiome in zebrafish biology. 

This project will utilise the newly refurbished and expanded zebrafish facility at Bath, along with the expertise of the 
Kelsh group in zebrafish biology in a novel collaboration with the Preston group. This project will characterise the gut 
microbiome of the Bath zebrafish facility and use this information to produce different gut microbiomes with altered 
functions. The effect of these perturbations on zebrafish embryo development and function will be analysed to 
establish direct cause and effect associations. This will involve multidisciplinary approaches combining functional 
genomics and bioinformatics, molecular microbiology, cell and developmental biology. The student will receive expert 
training across these areas.     

The project will develop an important new model to investigate the role of microbiome bacteria in the physiology of 
a complex host animal. Findings from this project will be informative for the understanding of fundamental processes 
such as development, and for investigating complex disease phenotypes for which there is compelling evidence for 
pivotal roles for gut microbiomes. Zebrafish provide a genetically manipulatable host for which it is possible to strictly 
control the microbial environment. The ability to regulate the zebrafish microbiome in a range of genetic backgrounds 
promises the opportunity to systematically dissect the host‐microbiome interaction, and investigate cause‐and‐effect 
interactions that have proved very difficult in other complex microbiome models such as mice. 


