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Table 1 Search results for optimal contact cutoffs and key residue sets dependent on structural classification of proteins
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atp 43 3.47 7 12 DFGHMST 0.76 1.35
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Table 2 Comparison of the performance of typical protein folding rate prediction models on the current dataset

A
WA 4 4 — : ; —
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MAE 1.48 2.31 2.21 2.43 1.90 2.02 2.03 1. 88 1. 83 1.55
R’ 0. 82 0.57 0.60 0.53 0.69 0.67 0.67 0.71 0.72 0.79
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(RERE 2#KBA)

Total Number of Key Residues Involved in Native-State Interactions
Determined Folding Rates of Proteins

LIU Yang, WANG Kun,ZHANG Ying, LU Jun
(College of Science, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: Understanding the factors influencing protein folding rates is essential for elucidating the
mechanisms underlying protein folding. A novel method is proposed to identify the critical factors affect-
ing protein folding rates. This approach introduces a parameter termed "effective length", which quanti-
fies the number of key residues involved in non-local interactions within the native state, and is specific
to the structural classification of proteins. Validation on a benchmark dataset demonstrates a strong nega-
tive correlation between effective length and protein folding rates (Pearson correlation coefficient, r—
—0.91). A univariate linear regression model based on effective length achieves the highest prediction
accuracy for protein folding rates to date. The results suggest that protein folding rates are primarily con-
strained by the formation of non-local interactions involving a limited number of key residues. These
findings provide new insights into protein folding dynamics and offer valuable theoretical guidance for
protein engineering and design.

Key words: protein folding rate; non-local interaction; key residue; correlation; prediction



