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[Abstract] Antifreeze proteins (AFPs) have been found in many organisms ranging from
vertebrates to bacteria that inhabit subzero environments [1]. AFPs are suggested to adsorb on
the surface of nascent ice crystals and prevent water molecules from accessing the ice surface
at the bound location. We here focused on RiAFP as a target [2] and performed molecular
dynamics (MD) simulations of ice and a complex of RiAFP and ice in water environment
below melting temperature to investigate how RiAFP affects the ice growth (7=260K and
P=450bar). We observed that both the prism and basal surfaces grew by 1 layer from the ice
in water. On the other hand, the basal surface grew by 3 layers, while the prism surface
showed little growth due to the existence of RiAFP on the prism surface. These results show
that RiAFP restrains the ice growth on the prism surface, though the ice growth on the basal

surface is accelerated.
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Table 1 Snapshot of ice surface growth from ice (upper) and complex with AFP (bottom).
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