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1. INTRODUCTION:

> Tilapia are the 2" highest farmed fish globally after carp,
contributing hugely to global food security & to the economies,
especially of low- and middle- income countries.

» 2017- Nile tilapia production in Ghana reached 53,000 tons.

» 2018- Ghana reported mass mortalities in tilapia caused by ISKNV
(Infectious spleen and kidney necrosis virus).

» Most farms suspended production; employees were laid off &
locals income security was adversely impacted.

a) Develop a PCR-tiled sequencing approach for field-based whole-
genome sequencing of dsDNA viral fish pathogens (adapting the
ARTIC-Network protocol) to improve understanding of transmission
and variant evolution.

b) Adapt this protocol for field-based real-time surveillance.

3. METHODS:

» 34 Nile Tilapia fish samples were
collected from four farms

on Lake Volta 2018-2022.
» Primers were designed.
» The final version (V3) was
chosen for tiled PCR (below).
» 6kb primers were designed from
V1 to recover missing regions.
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Fig.3 An illustration of processing tissue samples collected from infected fish, across Lake Volta

(2018-2019).

5. CONCLUSIONS & FURTHER DIRECTIONS:

Fig.1 Culling tilapia fish during the ISKNV outbreak in
Ghana.

4, RESULTS:

» (85-96%) of the ISKNV genome was recovered,
amplicons.

» 6kb amplicons recovered missing regions.

» Samples from different farms clustered separately.

» ISKNV from recent outbreak (2022) is genetically distinct from
ISKNV collected in 2018, despite sampling from the same farm.

» Variants of ISKNV are host specific.

Fig.2 Map of the lower region of Lake Volta/ Ghana,
showing farms where samples were collected.
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Fig.4 A rectangular phylogenetic tree focusing on genetic divergence [generated in Nextstrain]. Divergence

between Lake Volta samples is shown [below] in structural and non-structural proteins.
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Fig.5 A) Real-time full genome sequencing [visualized in Rampart]- read depth & coverage for Lake Volta
samples. B) Phylogenetic tree [Geneious Prime] comparing ISKNV infecting tilapia with other hosts, showing
phylogeographic signal & variants cluster according to host.
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