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INTRODUGTION

Polar sea ice Is an extreme habitat with regard to Its abiotic constraints as low temperatures and high brine salinities. However, several

microorganisms proliferate within the ice and on its peripheries, thus creating an ecosystem of global significance The diatom .
Fragilariopsis cylindrus is a dominant specles In sea lce communities, and Its recently found antifreeze proteins (AFPs) probably contribute S ’@//y
to its success in ice. AFPs are proteins that bind to ice and influence its growth, lower the freezing point (freezing hysterssis) and inhibit
recrystallization?. Here we present a characterization of an AFP from F. cylindrus (fcAFP) in a crystallographic frame and interpret our data
in the context of sea ice.
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We used a fcAFP isoform shown to be active under conditions typical Frozen fcAFP solutions showed marked influence of the protein on ice
for sea ice and recombinantely expressed in £. colli.
The protein  showed modsrate

freezing hysteresis activity, further
increased by salt addition (1).

microstructure. FCAFP caused structures with oriented striations (3-4).
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the presence of fcAFPs were star-like (7), while control showed a disc- FcAFPs may accumulate around cells in an envelope of exopolymeric
like habit. These results suggest that fcAFPs bind on the basal plane substance (EPS), made of polysaccharides and proteins (9). The
and the lateral faces of ice crystals (8). protein fraction was shown to be effective in infuencing sea ice
\ structure, increasing porosity and retaining brine (10)4. /

CONCLUSIONS

FcAFPs have strong antifreeze activity, that may be of interest for industrial applications. In sea ice, physiological concentrations are too low to have any
relevant antifreeze acitivity. However, fcAFPs may accumulate in EPS and reach high concentrations. In contact with ice, fcAFPs may create a mushy

structure as In picture 3, forcing the formation of brine pores and thus creating an environment where sea ice organisms can locate and survive.
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