
Results: 

Discussion: Methods:

To test our tiled PCR method developed for tracking viral outbreaks
in fish:
§ Primers were designed using the Primal Scheme
§ We tested our method using samples collected from the first

outbreak in 2018/2019, and recent samples fromMay/2022
§ We collected 72 Nile Tilapia fish samples from 6 distanced farms

on Lake Volta Jan/2023.
§ In-field sequencing was performed on the farms, following DNA

extractions from fish spleen & liver and tiled PCR.
§ Water samples were collected, and viruses were captured on

0.1mµ filters.
§ ddPCR was performed to determine minimal input for genome

recovery of ISKNV using the tiled PCR protocol.

Introduction:
§ Tilapia fish contribute hugely to global food security & to the

economies, especially of low- and middle- income countries.
§ 2018- Ghana reported mass mortalities in tilapia caused by

ISKNV (Infectious spleen and kidney necrosis virus).
§ Ghana is still experiencing high mortalities due to ISKNV.
§ Water sampling could be an alternative to destructive sampling

in fish.
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Accession no. Host
NC_003494 Siniperca chuatsi
MT128666 Lates calcarifer
MT128667 Lates calcarifer
MW273353 Epalzeorhynchos frenatum
MW273354 Epalzeorhynchos frenatum
MW46172 Epinephelus spp.
MW557381 Epinephelus spp.
ON212400.1 Oreochromis niloticus
Ghana 2018/19 Oreochromis niloticus
Ghana 2022 Oreochromis niloticus

A

§ ISKNV is evolving, despite being a dsDNA
virus.

§ A mutation in the MCP discovered in
samples collected in 2022, while another
witnessed only in samples from Ghana.

§ ISKNV collected from Ghana is distinct from
all ISKNV samples infecting other hosts.

§ The number of viral template needed to
recover 50% of the genome was identified.

§ Water monitoring to be used as a non-
invasive alternative to track viral outbreaks
in fish.

§ Training vets and farmers to use the MinION
to track viral outbreaks in their farms is
possible.

§ Take a Qubit!!!
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Fig 1 Map of the lower region of Lake Volta/
Ghana, showing new farms (black squares)
where samples were collected/2023.

Fig 2 a) A phylogenetic tree focusing on genetic divergence [generated in
Nextstrain]. b) Phylogeny of whole ISKNV genomes of samples collected
from Lake Volta (2019 in blue and 2022 in purple) with whole ISKNV
genomes reported in the GenBank in green [MAFFT]. The tree was rooted to
the ISKNV reference genome (NC_003494), shown in red.

Fig 3 Successful recovery of >50% of the ISKNV
genome required 482 template strands per µL (2410
viral templates per 5 µL sequencing reaction), with at
least 20-fold coverage. No. of viral templates
measured by ddPCR of a serially diluted ISKNV
template, which were subsequently sequenced
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