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Prediction of antigenic evolution of influenza viruses through Bayesian
estimation using statistics on strings

Ito, Kimihito
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By integrating the quasi spices theory with infectious disease modelling, we
developed a mathematical model of viral sequences, infection, and herd immunity. Actual
observations of viral sequences and the number of reported cases of HIN1 2009 pandemic viruses were
integrated into computer simulations, and parameters in the model were estimated by the data
assimilation technique called the particle filter. For every 30 days 100,000 simulations were ran
and filter distributions of parameters were calculated using amino acid sequences observed in the
corresponding periods. Six-month period predictions were made using the estimated parameters. As a
result, the developed method predicts the actual amino acid substitutions on the hemagglutinin
molecule with a precision ratio of 79% and recall ratio of 53% .
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