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Role of Threonine on Antifreeze Activity of Insect Antifree
ze Protein

ZHOU Yan-Xial, ZHANG Yongl, TAN Hong-Weil, JIA Zong-Chao?, CHEN Guang-Jul

1. Institute of Chemistry, Beijing Normal University, Beijing 100875, China;
2. Department of Biochemistry, Queen's University, Ontario K7L3N6, Canada

Abstract A series of mutants of the insect antifreeze protein(CfAFP) were designed, their best i
ce-binding modes were generated by using molecular dynamic simulations, and the interactio
n energy with ice was computed by semi-empirical molecular orbital methods AM1 and PM3. Th
e results show that the contribution to the CfAFP-ice interaction of the threonine residues dep
ends on the position and number in CfAFP, and Thr residues in TXT-motif play key roles on the
recognition and binding of CfAFP and ice. Replacement of thr by other kinds of hydrophilic or h
ydrophobic amino residues reduced the interaction with ice, resulting in a moderate loss of an
tifreeze activity. Additionally, based on the structure complement of CfAFP and ice, increasing
the size of hydrophobic residues could gain more stable interaction with ice and enhance the
antifreeze activity.
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