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In 1969, the first antifreeze proteinC] AFPC was discovered from the blood plasma of Antarctic
Nototheniids. In the past thirty years, different types of AFP have been found in many life
forms that exhibit freezing tolerance, such as bacteria, fungi, plants, insects, and vertebrates.
These discoveries have evoked us many questions regarding to the antifreeze mechanism and
its biological significance for preventing their tissues from freezing damage. At present, ice
physicist, biologist, chemist, biochemist, molecular biologist, physiologist, and NMR and X-
ray structural biologists are subjecting AFP, which greatly improves our understandings about
AFP and accelerates its applicability to various cryo-industries. In the present review we will
describe an updated biophysical aspects of AFP to highlight the interests of this research

field.
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Fig.2 The model of binding of AFPs to a seed ice crystal under subzero temperature.J alHexagonal ice crystal created at 1
atomic pressure. Ice planes are defined by the Miller-Bravais indices. The direction indices are the translations parallel
to each of the four axes.[J b0Schematic view of the accumulations of AFPs at the prism planes. Growth of the convex
ice surfaces is limitedly allowed and terminated between the bound AFPs.0 ¢c10 Hexagonal bipyramidal ice crystal. O c2J

Hexagonal trapezohedron ice crystal.
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Fig.3 An example of photomicroscope system to observe
the ice crystal morphology. O Photomicroscope. O
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The photographs a-d are examples of the morphology
change of an ice crystal induced by AFP-binding.
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Fig.5 Left: Stereo view of the NMR-based solution structure of a type Ill AFP intramolecular dimerd RD3 RightO Ice-
binding model of RD3. The flat ice-binding surface of the C-domain binds first to the prism plane, and the successive
binding occurs for the N-domain surface. A linker connecting the two domains controls the relative orientations of the

two ice-binding surfaces.
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