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Acceleration of sequence alignment generation method for structure
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R VNI BTN CIEFEICEE R EREG DT

prediction using k nearest neighbor method

Abstract: Homology modeling is a method for predicting a three-dimensional structure of a protein based
on three-dimensional structures of other proteins and their sequence alignments. In the method, the accu-
racy of the sequence alignment greatly affects the accuracy of the three-dimensional structure prediction.
Recently, Makigaki et al. proposed a method to improve the accuracy of sequence alignment using the k-
nearest neighbor method (k-NN) and succeeded to improve the accuracy of the homology modeling. However,
the method had a problem of high computational cost because the method requires huge number of k-NN
predictions. In this research, we proposed a method to accelerate the sequence alignment method using k-NN
. We tested several fast but approximate k-NN acceleration methods and evaluated both computing time
and accuracy for a dataset for the sequence alignment generation. Finally, we found optimal algorithm and
the hyperparameters, and the speed of search was increased approximately 47 times while suppressing the
decrease in accuracy.
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