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UNDERLYING THE FORMATION AND EVOLUTOIN OF MARINE BIODIVERSITY
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Abstract Within the framework of the interactions among the Atmosphere, the Hydrosphere, the Lithosphere, and the
Biosphere, the geographical center of the marine biodiversity and the composition and relative abundance of organisms is
dynamic. Mechanisms underlying the formation and evolution of marine biodiversity have been explored at the ecological,
genetics, and molecular levels with remarkable success. At the ecological level, multiple hypotheses was proposed,
including the center of origin hypothesis, the center of accumulation hypothesis, the center of overlap hypothesis, and the
center of refuge hypothesis, to explain the pattern of the center of the marine biodiversity formation and dynamic changes.
The distribution of marine biodiversity may have been influenced and restrained by geographical and ocean circulations,
which drove the formation of geographical patterns such as the Wallacea. At the genetics level, inter- and intra-species
hybridization and adaptive radiation can facilitate the recombination of different genotypes and phenotypes, leading to the
formation of new species suitable for different ecological niches, and the formation of biodiversity with increased
complexity. At the molecular level, mechanisms including chromosomal fusion and fission, polyploidization, chromosome
inversion and the formation of super genes, gene duplication, gene family expansion and contraction, horizontal gene
transfer, changes of transcriptional elements, the formation of microRNAs can lead to the formation of novel phenotypes,
thus driving the formation and alteration of biodiversity center. This review article summarized advances in research on the
formation and evolution of the center of marine biodiversity applying comparative genomics approaches. Such a research
not only help us understand the dynamic changes of biodiversity, but also facilitate bioconservation and effective resource
exploitation.
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