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To improve the power of methods in statistical genetics, we developed statistical models that utilize
the information of spatio-temporal structures. By developing the Ising model prior of the spatial
aggregation of the dn/ds ratio, our model of molecular evolution detected the diversifying selection
acting on the receptor-binding region of influenza HA. Based on the observation of the negative
correlation between within-population genetic diversity of malaria and geographic distance from
Sub-Saharan Africa, we modelled the expansion of malaria out of Africa by considering a
one-dimensional stepping stone and estimated the rate of colonization and the local carrying capacities.
By developing a circular scan statistics that measure difference in the number of genes intersected by
rare CNVs between the cases and controls, we extracted disease-associated gene clusters from within a
whole gene pathway.
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