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Application of hyperactive antifreeze from a cold-tolerant insect
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This research clarified that a stag beetle (Dorcus hopei binodulosus)
synthesizes a hyperactive antifreeze protein (DhbAFP), which unexpectedly shares a significant
identity with an AFP identified from a phylogenetically distant beetle discovered in 1990s. It also
appeared that Dhb larvae are not frozen during minus 5 deg C storage for 24 hrs. The native DhbAFP
sample appeared to be a mixture of 6 isoforms, each of which consists of tandem repeats of a
12-residue consensus sequence. A special instrument to purify this beetle AFP by employing ice-probe
was also prepared, which simplified the AFP preparation procedure. A supercooled cell storage
solution containing DhbAFP appeared to improve the survival rate (%) of rat insulinoma cells, which
suggests that AFP binds to embryo ice crystals generated in supercooled water to make them "nano’
ice crystals, thereby minimizing physical damages onto the preserved cells. These results were
published in world-wide.
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