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To understand the spread of infectious diseases and evolution of traits in
heterogeneous meta-populations, in which local populations with heterogeneous conditions are
connected by migration of individuals, we have developed RO centrality theory and meta-population
invasion fitness theory to show that (1) pathogens that repeatedly escape host immunity have a
general tendency to become highly virulent, (2) that heterogeneity in migration rates and
productivity in meta-populations invariably increases pathogen virulence to be evolved, (3) and that

the evolutionary dynamics of a taxa that evolve under productivity gradients from the center to
peripheral niche has led to the emergences of speciation hotspot in the central niche and "living
fossils™ in the peripheral niche.
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