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Insight into Stability Mechanism of Thermophilic and
Psychrophilic Enzymes Using Residue Interaction Networks
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Abstract: A novel method is proposed to explore the stable mechanism of thermophilic and psychrophilic en-
zymes based on the residue interaction network. The results clearly indicated that the thermophilic-mesophilic-
psychrophilic homologs having no significant differences in sequence showed great significant differences ac-
cording to various numbers of interactions in terms of amino acid composition. The amino acids and amino acid
kinds varied remarkably at high degree of interactions between the thermophilic and mesophilic enzymes. At
the same time, the thermophilic enzymes preferred amino acids with more interactions at the expense of those
with less interaction, which may be a general rule for their adaptation to high temperature. The trends also ex-
isted in the psychrophilic enzyme, although it was not so obvious. Besides, the amino acid had contrary contri-
butions to the stability of the enzymes at different degrees of interactions. That might be the reason that some
references had opposite results.
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Tab.1 Significant amino acids and amino acid types in different numbers

of residue interaction in thermophilic, mesophilic and psychrophilic proteins
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Fig. 2 Amino acid distribution in different interaction regions
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Tab. 2 Biased amino acid according to number of interactions in three kinds of enzymes
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