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Human influenza viruses result in 250,000-500,000 deaths annually. In addition, the introduction
of swlAVs and AIVs in human populations can result in insidious pandemics. For instance, the avian-origin
HIN1 Spanish flu pandemic in 1918 and the swine-origin HIN1 pandemic in 2009 reported an estimated
number of 50 million and 284,000 deaths, respectively. Therefore, investigating the ecology and evolution
of swlAVs and AIVs in their primary hosts can help intervene in the occurrence of occasional pandemics.

Although the genetic evolution rate of swlAVs is considered lower than that of human influenza
viruses, genetic diversity among HAs of A(HINI)pdm09-related swlAVs isolated in Japan during
2013-2018 has been reported to be broader than that of their human counterparts. In Chapter I, a variation
in the HA antigenicity of A(HINI1)pdmO09-related swlAVs was revealed, and the genetic diversity
associated with the antigenic difference of HA was demonstrated, which indicates various evolution
patterns of A(HIN1)pdm09-related swlAVs in swine populations. Additionally, the antigenically different
swlAVs evolved individually in each pig population, which is consistent with the fact that swlAVs are
genetically and antigenically variable by region, even among strains of the same subtype. Overall, insights
were provided into the variable evolution patterns of swlAVs, and the critical importance of continuous
surveillance of swlAVs were highlighted as public health threats.

As part of our AIV surveillance activity on the Izumi plain, an overwintering site in Kagoshima
prefecture, Japan, three AIVs of two subtypes were isolated: two AIVs of the H4N6 subtype and one ATV
of the H3N8 subtype during the 2017/18 winter season (Chapter IT). The three isolates were revealed to be
genetic reassortants. The genetic constellation of these isolates, compared with their counterparts isolated

during previous seasons in the Izumi plain, are not conserved throughout different seasons. The results
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imply the role of wild birds in the genesis and spread of AIVs, and the importance of continuous AIV
surveillance on the [zumi plain.

In the 2020/21 winter season, several outbreaks in wild and domestic birds were induced by H5N8
HPAIVs belonging to clade 2.3.4.4b in European and Asian countries. In addition, unprecedented spillover
events of HSN8 HPAIVs were reported in humans in the Russian Federation during February 2021. In
Chapter III, two H5N8 HPAIVs were isolated from the feces of a falcated duck, Anas falcata, and
environmental water samples were collected from the Izumi plain during the 2020/21 winter season. The
falcated duck was also identified as a potential source of water contamination in the Izumi plain by genetic
characterization of both isolates. This is the first report of HSN8 HPAIV isolation from a falcated duck in
Japan, particularly because they are minor host species for AIVs compared with mallards, northern pintails,
and Eurasian wigeons. These results imply the role of wild birds in the dissemination of HSN8 HPAIVs

during the 2020/21 winter season in Japan.
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