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    Abstract
Seasonal influenza viruses are constantly changing, and produce a different set of circulating strains each season. These small genetic changes can accumulate over time and result in antigenically different viruses. Accordingly this may prevent the body’s immune system to recognize those viruses. Due to the rapid mutations in the hemag-glutinin gene, vaccines against seasonal influenza have to be updated frequently. This requires choosing strains to include in the updates to maximize the vaccines’ benefits, according to estimates of which strains will be circulating in upcoming seasons. This is a challenging prediction task. In this paper we use longitudinally sampled phylogenetic trees based on hemagglutinin sequences, together with counts of epitope site polymorphisms in hemagglutinin, to predict which influenza strains are likely to be successful. We extract small groups of taxa (subtrees) and use a suite of features of these subtrees as key inputs to the machine learning tools. Using a range of training and testing strategies, including training on H3N2 and testing on H1N1, we find that successful prediction of future expansion of small subtrees is possible from these data, with accuracies of 0.71-0.85 and AUC 0.75-0.9.
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