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Atlantic salmon was injected with two complementary non-viable SAV plasmids. 

Recombination of their non-viable genome transcripts resulted in a full-length 

viable genome and was confirmed by sequencing. A recombined virus was isolated 

from organ tissue by culture in cells and infectivity and pathogenicity confirmed by 

a second challenge of Atlantic salmon. Imprecise recombination resulting in 

deletion variants of the SAV genome was documented and found to be identical to 

previously identified deletions in the genome detected from natural infection of 

SAV.   
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Background
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• We suggested these deleted RNA copies to be a result of imprecise

recombination



Background
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In summary:

• Field samples show SAV3 deletion mutants

• RNA recombination is confirmed in vitro



Aim of the study

Document SAV3 RNA recombination in vivo
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Material and methods
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Results
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• Secondary structures can be one of several possible underlying mechanisms involved 

in production of deletions

• RNA can basepare through hydrogenbondings and result in secondary structures



Conclusive remarks
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• Recombination occurred in vivo in Atlantic salmon and the resulting virus 

was shown to be infectious in cell culture

• The isolated virus was infectious and resulted in specific pathology in the

target organs

• The recombination is shown to also be imprecise as several viral RNA 

deletion mutants were found after plasmid injection



Conclusive remarks

• The deletions were of varying size and genome positions but the location in 

viral genome was identical or similar for several sequenced RNA copies

• Some positions were identical to deletions previously seen in SAV3 RNA in 

field infections (Paper II)

• A high mutation/recombination rate might provide a genetic plasticity that will 

benefit the virus in terms of cross-species transmission
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Conclusive remarks

• There is a potential of recombination occurring between SAV subtypes

infecting the same invidual

• The recombination frequence needs further exploring

• What are the potential consequence of recombination

–More virulent

–Less virulent

–No change

• The safety regarding attenuated vaccines and vaccines containing full-length

or partially deleted genomes should be evaluated against the frequency and 

potential consequences of recombination
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