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Anisotropic function of antifreeze protein for ice crystal growth - To elucidate
growth promotion and inhibition mechanism
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Growth experiments of an ice crystal in a supercooled solution of antifreeze
protein were carried out and separately measured the growth rates for the basal and prism faces.
We clarified that the growth of basal faces was enhanced by the effect of antifreeze protein, while
the growth of prism faces was suppressed. It means that the effects of antifreeze proteins for ice
crystal growth were different for every cr¥stallographic faces.
The growth promotion of basal face was explained by a new model that the adsorbed antifreeze protein
molecules on the edges of growth steps may work as the new sources to generate new growth steps on
the basal faces. We clarified that the mechanism for the freezing inhibition of living organisms
under the sub-zero temperature environments was compatibly explained on the basis of the anisotropic
functions of antifreeze proteins for ice crystal growth.
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