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Aims : Information of the protein structure is essential to understand the protein functions.
Flexibility is one of the most important characteristics related to protein functions. Knowledge
about flexibility of the protein structures can be helpful to improve protein structure prediction
and comprehend their function. This study was conducted with the aim of investigating the
flexibility prediction of protein structures, using support vector machine.

Materials & Methods In this study, a balanced dataset containing 95 proteins was used. The
features used in the present study for modeling amino acids formed a 33-dimensional vector.
Some of them were obtained by crawling a window with the length of 17 focusing on the
target amino acid on the protein chain, and some were only related to the target amino acid. To
define the flexibility factor, the characteristics based on the information derived from the two-
dimensional angular variations was used. The information was calculated for each amino acid
by considering the position of each amino acid alone and for the adjacent amino acid pairs in a
seventeenth window, and the support vector machine method was used for prediction.
Findings The accuracy was 73.1%, F-measure was 71%, precision was 73%, and sensitivity
was 73.2%. Acceptable superiority of the proposed method was confirmed in comparison
with the current methods. The angular representation of each protein was able to accurately
demonstrate the 3D characteristics and properties of the protein structure.

Conclusion The accuracy is 73.1%, F-measure is 71%, precision is 73%, and sensitivity is 73.2%
and angular aspect is the best descriptor for flexibility prediction. Angular representation of
each protein can accurately reflect the 3D characteristics and properties of the protein structure.

Keywords Flexibility Prediction; Two-dimensional Angular Variations; Information Theory; Support
Vector Machine
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