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Expression of Two Self-enhancing Antifreeze Proteins from

the Beetle Dendroides canadensis in Arabidopsis thaliana
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Discussion

When cold adapted, many freeze-tolerant plants such as
winter rye (S. cereale L.), bittersweet nightshade (Solanum
dulcamara), peach (P. persica), and carrot (Daucus carota)
produce endogenous IAPs but the THA in these plants is
very low, typically not more than a few tenths of a degree
Celsius or less (Duman 1994; Hon et al. 1994; Smallwood
et al. 1999; Wisniewski et al. 1999; Huang and Duman
2002; Griffith and Yaish 2004; Kawahara et al. 2009). IAPs

in the apoplast may protect these freeze-tolerant plants by
inhibiting recrystallization and/or they may prevent
lethal, intracellular ice propagation into the cytoplasm
(Pihakaski-Maunsbach et al. 2001; Griffith et al. 2005).
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