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Abstract

Avian influenza virus is a zoonotic disease caused by Influenza type A virus. The virus is spread
by fecal-oral contamination of untreated water. Wild waterfowl are the natural reservoir of
avian influenza type A viruses. Migratory wild birds consequently play a major role in spreading
avian viruses all over the world, and would be implicated in any epidemic. Three flyways for
migratory birds, the Central Asian, East Africa-West Asian, and Mediterranean-Black Sea
flyways converge in the Caucasus region, and hence many wild birds aggregate in high
concentration in that area. The Caucasus, at the border of Europe and Asia and the confluence
of these flyways, is therefore very important for wild bird migration. This fact helps to increase
co-infection rate in host populations. Moreover, co-infection is the source of re-assortment
events that generate new HPAI (Highly pathogenic avian influenza ) strains of influenza. Re-
assortment is the process by which viruses carrying segmented genomes exchange gene
segments. Our goal was to understand how viruses isolated in Georgia were related to Europe
viral lineages, likewise viruses which which are circulating in Asia, and the impact of migratory
flyways on the spread of avian influenza virus in Georgia: which flyway(s) play major role(s) in
contributing to viral infections in Georgia, and how this effects risk assessment. I used 33 full
genome sequences from viruses isolated in Georgia, these were compared to downloaded viral
sequences from Europe and Asia during (2008-2015 isolates), from the Influenza Research
Database. 5 phylogenetic trees corresponding to 5 segments, were generated, and analyzed using
phylogeographic methods, incorporating migratory flyway data. Our results show that most
viruses isolated in Georgia are more closely related to European lineages than Asian viruses. We
discovered that H13 H16 subtype circulated in Mallards, and they shared greater homology of
segments with European lineages. Furthermore, we found that while particular segments of
viruses are more closely related to European linages, there is evidence of recombination of some
segments from Asian lineages. Thus, we can assume that these viruses are reassortment subtypes.
Our research shows that migratory flyways have important effects on the spread of avian
influenza viruses in Georgia. Finally, our data show that, for the majority of viruses which were

isolated in Georgia from mallard, they are spreading via the West Atlantic migratory flyway.
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