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Model “ Surface Complementarity” Points to a General

Molecular Mechanism of Antifreeze Proteins

WANG Jin fa, ZHANG Dang quan
(School of Life Sciences //The Key Laboratory of Gene Engineering of Ministty of Education,
Sun Yat sen University, Guangzhou 510275, China)

Abstract: Antifreeze proteins ( AFPs) are a family of poteins capable of potecting organisms from damage in freezing or

sub freezing conditions by controlling the growth of ice and inhibiting the reciystallization between ice granules, which

were termed thermal hysteresis (TH) activity and reciystallization nhibition ( RI) activity respectively. There is a distinct

diversity between AFPs in anino acid sequence, species and higher order structure, however, both AFPs exhibit suitable

antifreeze activity by binding to a specific face of ice with adsorption. Two kinds of models of “ hydrogen bonding match”

and “surface complementarity” were presented to explain the molecular mechanism of AFPs, and the latter has been

gradually developed to the general mechanism for its stronger advantages. At present AFPs with solved or modeled three -

dimensional structure can dock to specific faces of ice by surface complementarity, though diversified forces leading to the

formation of this surface complementarity should be further investigated.

Key words: antifreeze protein; surface complementarity; themal hysteresis; recrystallization inhibition; ice binding

site



