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Fig. 1 Coefficient of assortativity for the amino
acid network of the 155 proteins
Amino acid network( e ), Hydrophobic-Hydrophilic amino acid network
( A ), Hydrophilic amino acid network ( m ), Hydrophobic amino acid

network( © ).
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Fig. 3 Correlation between the coefficient of assortativity of the amino acid network

and the experimental folding rate for 4 types of networks

(a) Amino acid networks. (b) Hydrophobic amino acid networks. (¢) Hydrophilic amino acid networks. (d) Hydrophobic-Hydrophilic amino acid

networks.
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with the experimental folding rate for 4 types of networks

(a) Amino acid networks. (b) Hydrophobic amino acid networks. (¢) Hydrophilic amino acid networks. (d) Hydrophobic-Hydrophilic amino acid

networks.
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and the experimental folding rate for 4 types of networks

(a) Amino acid networks. (b) Hydrophobic amino acid networks. (¢) Hydrophilic amino acid networks. (d) Hydrophobic-Hydrophilic amino acid

networks.
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Study on The Characters of Different Types of Amino-acid Networks
and Their Relations With Protein Folding™

YAN Li-Cheng"™, SU Ji-Guo'?", CHEN Wei-Zu", WANG Cun-Xin""
(" College of Life Science and Bioengineering, Beijing University of Technology, Beijing 100124, China;
2 College of Science, Yanshan University, Qinhuangdao 066004, China)

Abstract The theoretical and experimental studies have showed that the topology of the native structure of
protein plays an important role in determining its folding process. The complex network approach was used to
analyze the topological characters of the native structure of protein and then explore the relationship between these
characters and the experimental folding rates. Several types of network were constructed, including all-amino-acids
network, hydrophobic amino acid network, hydrophilic amino acid, hydrophobic-hydrophilic amino acid network
and their corresponding long-range interaction network. The statistic characters of the assortativity coefficient and
the clustering coefficient were studied. The results indicate that all types of network except for the
hydrophobic-hydrophilic one are of the positive assortativity coefficient. Furthermore, there is an obvious linear
positive correlation between the assortativity coefficient and the folding rate for the all amino acids network and
the hydrophobic amino acid network, which implies that the cooperative interactions of the hydrophobic amino
acids are important for proteins rapidly folding into their native states. Moreover, it is found that there is a clear
linear negative correlation between the clustering coefficient of the hydrophobic amino acid networks and the
experimental folding rates of the corresponding proteins, which indicates that the formation of the triangle
construction among the amino acids reduces the folding rates. It is also found that in the long-range interaction
networks, the formation of contact pairs linking two distant residues in sequence would slow down the process of
protein folding.

Key words amino acid network, hydrophobic interaction, rate of folding, assortativity coefficient, clustering
coefficient
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