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PREDICTION OF THE CONTENT OF a—HELIX AND B-
STRAND OF NON-HOMOLOGOUS GLOBULAR PROTEINS
BASED ON BP NEURAL NETWORK

The amino acid composition and the biased auto—covariance function are considered as features
and multiple layer propagation artificial neural network of BP algorithm is used to synthesize these
features. A new method to predict the content of a—helix and b—strand of globular proteins is
presented. The prediction accuracy of this method is verified by using the independent non-—
homologous protein database. We have found that the amino—acid index proposed by Ponnuswamy leads to
the optimal predictive result in the case for the database sets studied in this paper. It is shown
that the average absolute errors for resubstitution test are 0.069 and 0.065 with the standard
deviations 0.044 and 0.047 for the prediction of the content of o-helix and PB-strand respectively.
The average absolute errors for cross—validation test are 0.077 and 0.070 with the standard
deviations 0.051 and 0.049 for the prediction of the content of a-helix and P-strand respectively.
Compared with the BP neural network method only using the amino acid composition as features, the
average absolute errors for cross—validation test are relatively reduced by 0.024 and 0.016 with the
standard deviations reduced by 0.031 and 0. 018, respectively. Compared with the multiple linear
regression method proposed by Zhang et al (Protein Eng., 11, 971- 979, 1998), the average absolute
errors for cross—validation test are relatively reduced by 0.018 and 0.011 with the standard
deviations reduced by 0.020 and 0.012. It is shown that the BP neural network method combined with
the amino—acid composition and the biased auto—covariance function features could effectively
improve the prediction accuracy.
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