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Interaction between anti-freeze protein and ice: dynamics of diffusion and
adsorption
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We prepared two kinds of fluorescent-labeled anti-freeze proteins, AFP-111
from polar fish and fc-AFP from sea ice algae, by chemical modification and genetic engineering,
respectively. Then we studied the adsorption of these AFPs on ice crystal surfaces and their effects

on the growth of ice crystals using a laser confocal fluorescence microscope and a Mach-Zehnder
interferometer. We found that AFP-111 adsorbs specifically on ice prism faces but not on ice basal
faces, and that fc-AFP adsorbs on both ice prism and basal faces. These results agree well with the
effects of these AFPs on the growth of ice crystals: the growth of ice crystals in the
crystallographic c-direction 1s promoted by AFP-111 but suppressed by fc-AFP significantly. In this
study, we revealed for the first time that different AFPs with different affinities with ice crystal
surfaces show different effects on the growth of ice crystals.
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