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Molecular indices of viral disease development applied to discover emerging disease etiology

limate change enhances vulnerability of organisms to stress and disease, which can result in volatility in survival and ultimately

population decline for many species. Emerging infectious diseases have been resolved in some cases, but understanding their
disease etiology can be difficult in instances where morbidity and mortality are not readily observable. Sensitive technologies to
detect early stages of disease development in live-sampled organisms, and the ability to differentiate pathogen carrier states from
active disease states are required to demonstrate impacts of infectious diseases in wild populations. We present the discovery and
validation of host transcriptional biomarkers capable of distinguishing the presence of an active viral disease state (VDD) from latent
viral infections, and viral versus bacterial disease states in salmon. Biomarker discovery was conducted through meta-analysis of
published and in-house microarray data, and validation performed on independent datasets including disease challenge studies and
farmed diagnoses of various viral, bacterial, and parasitic diseases. We demonstrate that the VDD biomarker panel is predictive of
disease development across RNA-viral species, salmon species, and salmon tissues, and can recognize a viral disease state in cultured
and wild-migrating salmon. Application of this technology has led to the discovery of eight novel salmon viruses in British Columbia
alone. Biomarkers resolved in our study on salmon were highly overlapping with those based on similar human viral influenza
research, suggesting a highly conserved suite of host genes associated with viral disease that may be applicable across a broad range
of vertebrate taxa.
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