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Genomic Evolutions of Polar Bacteria
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All of living organisms have been adapted to global environmental changes on the Earth. It is meaning that they have been
rewriting their own genomic information again and again for their survivals, so it would be the first-step to analyze their
genomes for the elucidation of adaptation strategies to their living environment. However, it is remaining unsettled of the
genomic evaluation for environmental adaptations and evolutionary relationships among related species on the both polar
regions and other continents. In order to address the challenge, we have isolated some of bacteria species from the biosphere of
a moss pillar at Skarvsnes (69°28° S, 39°34° E) in East Antarctica and analyzed the genomes for focusing comparison with
ones of related species from other continents. Consequently it was revealed that a lot of genes showed the feature of transferred
ones from other species, crossing the species barriers, “horizontal gene transfer (HGT)” in technical terms of evolutionary
biology. It was considered that many of important genes for material recycling and energy metabolism in the ecosystem,
including the functional genes of nitrogen cycle, CO, fixation, photoactive-proteins and so on, had been shared or accumulated
on their genomes by the highest rate of HGT. Those situations have provided increasing of biological diversity in a short span
of time under the environmental condition of limited genetic resources and resulted to promote the construction of symbiotic
and highly adaptive biosphere for the environmental changes. We also report about the bacterial species differentiations on
local areas between Skarvsnes and Wright Valley (77°10° S, 161°50° E) on Antarctica, also on global scale among Antarctica
and Arctic Spitsbergen island (79°23° N, 13°26” E) for each of genomic level. We will discuss about “the polar terrestrial
biospheres as natural laboratories of biological evolutions on the Earth”.
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