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Development of new cell preservation technologies utilizing antifreeze protein
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The present study revealed that (1) a phenomenon called "freeze-induced
concentration” is strongly inhibited by using liquid nitrogen or AFP, among which the latter
consumes quite a few energy cost, (2) the survival rate (%) is not so improved when rat insulinoma
cells (RIN-5F) were cooled to be filled with relatively small ice crystals, and (3) the survival
rate (%) is dramatically improved when the RIN-5F cells were cooled to make it supercooling state
with AFP, or make it to be filled with ultimately small "nano" ice crystals. In this study
supercooling state was achieved by using insect-derived AFP, which realized significantly high (~53
%) survival rate (%) of RIN-5F cells even after 20 days of preservation at -5 deg C. These new
findings were opened to public though many journals, seminars, and invited lectures. Dr. Tsuda
received '"2019 Society Award" from Japanese society for cryobiology and cryotechnology.
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Freeze concentration phenomenon
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