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Whole genome sequencing  eroject viruses:

1. Salmonid alphavirus (SAV)
2. Piscine Orthoreovirus (PRV)

o Characterising viral genetic 3. Infectious pancreatic necrosis virus (IPNV)
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Salmonid alphavirus (SAV)
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Causative agent of pancreas disease (PD) gap

~12kb linear +ssRNA genome
Horizontal transmission
Seven genotypes: SAV1-7
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SAV2 endemic zone:

Mgre og Romsdal to
Trégndelag

SAV3 endemic zone:

Rogaland to Sogn og
Fjordane

* Genotypes sequenced
in this project so far
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https://viralzone.expasy.org/625?outline=all_by_species
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Producer locations (SAV)

No. of samples: 189
* Norway: 171

e Scotland: 16

e JIreland: 2

No. of producers: 32
* No. of sites: 50

No. of outbreaks: 64

Date range:
July 2021 — May 2025
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SAV3 in Norway

SAV7



SAV3 in N @) rWay Two distinct lineages of

SAV3 circulating in Sogn
Discrete trait analysis (county data) Og Fjorda ne
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Timing of

SAV3 in Norway seeding events
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Timing of

SAV3 in Norway seeding events
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SAV3 in Norway Timing of

seeding events

Movement of Sogn og Fjordane clade 1
between ~2020.0 and 2021.3

Sogn og
Fjordane
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Movement of Rogaland clade between
~2020.7 and 2021.4
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Hordaland

Movement of Sogn og Fjordane clade 2
between ~2018.3 and 2022.3

. Rogaland
Can use genomic data to

reconstruct viral transmission

patterns on a finer scale



SAV3 in Norway R i

Discrete trait analysis (municipality data) — Clade 1
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SAV3 i N N O rway Clade detected in (~2022.4) and

Bremanger (~2022.5)

Discrete trait analysis (municipality data) — Clade 1
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SAV3 i n N O rway Clade detected in m (~2022.9) — still detected in

municipality until at least 2024.2
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SAV3 | n N O rway Transmission from Sogn og Fjordane to

Hordaland — outbreaks separated by a day

Discrete trait analysis (municipality data) — Clade 1
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SAV3 in Norway

Discrete trait analysis (county data) — Rogaland clade

® Rogaland sample location
® Hordaland sample location

0.99 = posterior probability
0.99 = county probability
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Piscine Orthoreovirus (PRV)

e Causative agent of Heart and
Skeletal Muscle Inflammation
(HSMI)

* Genome:
* 10 segments

* Genotypes:

e PRV1:
e PRV1-Pacific
e PRV1-Atlantic
e PRV2 + PRV3

ttps://doi.org/10.3389/fimmu.2022.768621



Producer locations (PRV)

No. of samples: 93
* Norway: 92
e Scotland: 1

No. of producers: 16
* No. of sites: 34

e Lland: 3

e Sea:31

No. of outbreaks: 42

Date range: June 2023 — Dec 2023
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PRV concatenated genome analysis
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PRV concatenated genome analy5|s
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Monitoring reassortment combinations

Re a S S O rt m e nt routine in human viruses e.g. influenza

Coinfection with two variants

% Risk of bird flu combining with seasonal flu to
create mutant strain is 5 times higher - raising ‘pandemic’ fears

Experts tell The Sun how two viruses combining could spark another pandemic

The Sun (14.10.2024)



Monitoring reassortment combinations

Re a S S O rt m e nt routine in human viruses e.g. influenza

Coinfection with two variants

Risk of bird flu combining with seasonal flu to
create mutant strain is 5 times higher - raising ‘pandemic’ fears

Experts tell The Sun how two viruses combining could spark another pandemic
The Sun (14.10.2024)

Standard sequencing for diagnostics Whole genome sequencing

Whole genome sequencing provides a greater genetic Potential reassortant

and reassortment characterisation than standard
genotyping sequencing




Reassortment

S1/a3, p13 M1/p2 L1/A3

Comparing phylogenetic
relationship of sample

segments reveals
s2/02, p8 reassortment events

M2/ul L2/A2

$3/aNS

M3/uNS L3/A1

S4/o1



Outbreaks contain diverse PRV reassortants

Four outbreaks across 3 producers (within 15km of each other)

Mid-2023 Late-2023 Late-2023

] &

Large number of reassorted PRV
detected within small area and
short time frame

Reassortment can help

understanding of PRV virulence
and transmission dynamics




Conclusions

 Whole genome sequencing can
be used for reconstructing viral
transmission dynamics

e Aid infection control decision
making

e Reassortment monitoring key in
understanding PRV diversity and
evolution
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