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Influenza A virus (IAV) pandemics of the last 100 years have been associated with host switch
events. Viruses causing these pandemics were partially or entirely originating from viruses of
avian sources, which gained the ability for efficient human-to-human transmission. Transmission
of influenza A viruses (IAV) from wild waterfowl (natural reservoir) to poultry is a key stepina
chain of events that ultimately can lead to exposure and infection of domestic animals and humans.
Key features for the outcome of 1AV interspecies transmission are the molecular interactions
between virus and host, including viral evolution in the face of host immunity, the interplay
between virus surface antigens and host receptors, and host immune response to infection.
Revealing these factors is essential to understand the interspecies transmission of influenza A
viruses. To asses these questions a virus panel comprising eight different subtypes of mallard-
derived AIV isolates were experimentally inoculated in chickens and tufted ducks. The outcome
of virus challenge was highly dependent on virus subtype, and all mallard-derived 1AVs could

not produce infection in tufted ducks and/or chickens, whereas systemic spread was detected

for other subtypes. Sialic acid containing glycans are host receptors for 1AV and glycoproteomic
analysis revealed that birds can indeed produce many of the structures that are also found in
humans, e.g. longer sialyl Lewis structures and both N and O-linked Neu5Ac+2,6 terminating
glycans. This suggests that receptor incompatibility as barrier for transmission between birds and
humans is more complex than previously thought. The current study highlights the role of host
species (donor vs. recipient), route of inoculation, virus subtype and phylogeny, and cell surface
receptor structures as determinants for interspecies transmission.




