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Low-temperature biochemical experiments by utilizing supercooled-confined water
within silica mesopore
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Cryobiology is one of important approach to study structure and function of
biomacromolecules such as DNA, RNA, and proteins. The purpose of this study is application of supercooled
confined water within mesoporous silica for low-temperature biochemical experiments.

Time-resolved fluorescence study revealed good molecular diffusion within the supercooled confined water.
In study on duplex formation of short-DNA fragments, it was revealed that the silica pore with
supercooled water could be used to achieve the duplex formation, which could not be occurred in bulk
water system. On the other hand, we found that freezing/melting behaviors of the pore water were strongly
depended on the amount of protein confined inside the pore. The morphology of protein inside the pore was
successfully observed by neutron scattering. These results indicated availability of mesoporous silica
for the low-temperature biochemical experiments of biomacromolecules.
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