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Hyperthermophile is considerd as the most primitive life. Study of the
adaptive mechanisms of hyperthermophiles to cold environments may provide insight into evolutionary
processes. In the project, cold inducible gens in Thermococcus kodakarensis were listed and
evaluated their biological functions. Cold inducible molecular chaperonin CpkA and RNA helicase
Tk-DeaD play an important role for cold adaEtation. Especially, a mutant chaperonin that is
functional at lower temperatures enables T.kodakarensis to grow under further colder environments.
Polyamine contents in cytoplasm also seem to be correlated with temperature adaptation as
cytoplasmic amount of branched chain polyamine (BCPA) is decreased and that of spermidine is
increased at cold stressed environment. BCPA induce the A-form in the secondary structure of DNA,
while linear-PA have only a minimum effect in vitro, suggesting that temperature dependent
expression is correlated with polyamine balance in cytoplasm.
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