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Development of hierarchical models and statistical procedures
for the inference of genome evolution and mapping genes
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University of Tokyo

We developed assorted statistical procedures for analysis of genetic data. Our hierarchical model of
linkage analysis accounts for linkage phase uncertainty and population structure. To understand functional
adaptation, we constructed a model relating protein structure to evolution. Conventional phylogeny
inference procedures make systematic errors when sequences in different branches of an evolutionary tree
change in a convergent fashion. Our novel procedure robustly handles convergent change. We also studied
models in which variation over time in evolutionary rate is explicitly incorporated as a prior distribution.
Using these models, co-evolution of genes is detected via correlated patterns of rate change and footprints
of adaptive evolution via large rate changes. We applied techniques developed during this project to
characterization of homoplasy in mammalian evolution, accelerated evolution in plants and drosophila,

macroevolution of bacterial genomes, quasi-speciation of viruses, and fates of duplicated yeast genes.
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