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Statistical modeling of highly-resolved phylogeography based on molecular data
of new generation
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New-generation molecular data enables to represent the intra-species
polymorphism and inter-species diversity seamlessly, and with high resolution. By extending
classical theory of population genetics and molecular evolution, we developed a statistical model to

express the summary statistics such as allele frequencies spectra and multi-gene phylogenetic
trees. The population genomic study of Spodoptera litura, a polyphagous insect widely distributed in

East Asia, identified a high gene flow along a South India-South China-Japan axis. We developed a
novel method of ancestral state reconstruction of life history traits that associates the variation
of trait values with the variation of molecular evolutionary rates. It inferred, consistent with
fossils, that placentals were insectivores before Cretaceous-Paleogene boundary (65mya) and only
nocturnal animals survived over the Eocene-Oligocene transition (EOT, 33.9 myag. These studies show
clearly the validity of our approach.
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