Understanding microbiomes In cultured tilapia for disease

prediction and mitigation strategies

Sanjit Chandra Debnath, Ben Temperton, Charles Tyler
University of Exeter

Introduction

5. Disease outbreaks Is the
major threat of this industry
with an economic impacts

1. Aquaculture is hugely important e oy cuare 3. In 2017, tilapia aquaculture

to global food security, especially In production was 5.7 million tonnes,
Low-Income and Food-Deficit with an industry value of $11

countries like Bangladesh. billion?. of around $100 million3.

2. Tilapia are the second . — .

most important 4. Tilapia contributes fam SN A~ - .

a?usclllﬂture species around 9% of total annual j ... lBdgEEEeE .1 6. Stressors that induce microbial shifts
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J y fisheries production=. b associated with increased disease and

Infection in human are well known but almost
Global production of farmed tilapia with representative i i i i :
US import price for frozen fillets (red Line) nOthmg Is known In this regard for fish.

Method outline
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Aim of the project

Aim of this project is to isolate and identify microbiomes on
tilapia skin and gills and their pond environments,
understanding their role relating to fish health, and predict
for possible disease outbreaks in culture ponds, In turn

— F— E— OTU-063 GCTAATAC GGAGGATTCAAG...
el e, D GCTAATTCGGAGGATTCAAG...

FRRRUNNE
PERRRNNE
JRRRREN

_ _ _ _ _ _ Amplification of Marker gene Sequencing using NGS Platform Quality filtration and clustering of OTUs
IﬂfOrmIng pOSS|b|e Iﬂterventhn StrategleS tO reduce |OSS€S (Whole or hypervariable region of 16S rRNA) (C.g., [llumina, MinION) (e.g., DADA? pipeline, PhyloSeq, SILVA etc.)

In aquaculture systems. D

Taxonomic Profiling, Function Prediction and/or Characterization
(Compare OTUs to known databases using NCBI, SILVA, GreenGene etc.
Predict functions of community using PICRUST, Tax4fun etc.)

Research guestions

1. How does microbiomes shift in aguaculture system?
2. How this microbial shift cause disease in fish?
3. Can we predict a disease outbreak looking at these

microbiome shift in the aquaculture pond? i £
4. Is it possible to use pond microbiomes in tilapia ' : I = E
aquaculture systems to signal for environments E— Abundance
conducive for good health and those that signal for Sample collection Relative abundance of each OTUs ~ Phylogenetic relationships of ~ Function prediction
impen din g disease outbreak? (Pond Water, Tilapia skin and gill swab) community members
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