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Abstract

Systems biology methods can provide novel insight into the
response of an organism to a suboptimal environment, an
infection, or a xenobiotic. Expansion of our genomics
knowledge base for salmon and salmon lice has enabled
investigations into several important areas of this host-
parasite interaction. Some of these areas include comparing
responses of different salmon species or life stages to lice
infections, characterizing the influence of environmental
conditions on lice stress, and identifying mechanisms
underlying the emergence of resistance to important
parasiticidal chemicals. In this work, global gene expression
analyses are combined with phenotypic and physiological
responses of salmon or salmon lice Lepeophtheirus
salmonis to further understand these topics that are
important for sustainable aquaculture development and wild
salmon conservation. The profiling of the responses of
juvenile pink salmon of different size classes to salmon lice
infection was the first large-scale transcriptome profiling
reported of a Pacific salmon (pink salmon Oncorhynchus
gorbuscha) to a salmon lice infection, and identified gene
expression signatures specific to the most susceptible life
stage. A co-habitation infection study of three size-matched
species of Pacific and Atlantic salmon allowed for the
profiling of physiological and transcriptomic responses at the
local and systemic levels. Through salmon lice
transcriptomics, the responses to temperature and salinity
perturbations were compared, and coping strategies as well
candidate marker genes were related to specific levels of
abiotic stressors. Additionally, the emergence of resistance
to the important parasiticide, emamectin benzoate in multiple
populations of L. salmonis globally has provided a system for
the identification of potential polygenic mechanisms related
to drug resistance. These approaches have improved our
understanding of the host-parasite interaction of salmon and

salmon lice, and will continue to inform ongoing
investigations of this ecologically and economically important
interaction.
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