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Application of new quality products of type I-I1I antifreeze proteins and antifreeze glycoprotein
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Atypical ice block is composed of numerous single ice crystals that are created in water during freezing. The crystals grow
and merge together to form an ice block, if the temperature remains below 0°C. Type I-III antifreeze proteins (AFPs) and
antifreeze glycoprotein (AFGP) accumulate on the surfaces of embryonic ice crystals to inhibit their growth and merging,
resulting in an aggregate of tiny ice crystals instead of an ice block. This function of AFP will be useful for the preservation of
a variety of water-containing materials such as processed foods, soups, ice creams, noodles, breads, vegetables, seeds, drinks,
alcohol, medicines, cosmetics, gels, cells, tissues, and organs. In keeping the size of each ice crystal to a minimum, AFP use
may greatly improve the effectiveness of preservation. In addition, fish-derived AFPs bind to the lipid bilayer to prolong the
lifetime of cells under hypothermic condition (+4°C), a function that may be applicable to short-term cell preservation or “cell
pausing”. It should be noted that each AFP and AFGP sample is always a mixture of 2-13 isoforms, which function together
far more effectively than any single isoform. We have therefore developed preparation method of quaity products of fish type
[-1IT AFPs and AFGP, and examined their applicability in both industrial and medical fields. An example of application is
fabrication of highly porous material using “gelation & freezing method”. In this method, we first prepare a solution containing
gelatin, ceramic powder, and AFP to be cooled to form a cylindical shape of gel. This AFP-containing gel is then placed on
a frozen plate to induce unidirectional freezing. Since AFP binds onto the side (prism plane) of the elongating ice crystals,
extremely sharpened and uniformly aligned ice needles are created in the frozen gel. After sintering at 1,000°C, a ceramic
containing numerous unidirectionally-aligned dendritic pores is created. The quality products of AFP and AFGP may realize
more advanced techniques that have been expected by many great pioneers of this field.
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