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ABSTRACT

Protein secondary structure is important for the study of protein evolution, structure and function of proteins which
play crucial roles in most of biological processes. This paper try to effectively extract protein secondary structure
information from the large protein structure database in order to predict the protein secondary structure of a query
protein sequence. To find more remote homologous sequences of a query sequence in the protein database, we used
PSI-BLAST which can perform gapped iterative searches and use profiles consisting of homologous protein sequences
of a query protein. The secondary structures of the homologous sequences are weighed combined to the secondary
structure prediction according to their relative degree of similarity to the query sequence. When homologous sequences
with a neural network predictor were used, the accuracies were higher than those of current state-of-art techniques,
achieving a Q3 accuracy of 92.28% and a Q8 accuracy of 88.79%.
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Fig. 1 Example of a sequence alignment
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Table. 1 Coverage, specificity, and accuracy of protein
secondary structure prediction for h-values (%)

Q3 Q8
No Gap 79.97 | 96.18 | 76.92 | 79.24 | 93.29 | 73.92
Gap, h=10"°" | 88.54 | 95.22 | 84.31 | 88.54 | 91.71 | 81.20
Gap, h=10"2" | 88.54 | 95.22 | 84.31 | 88.54 | 91.71 | 81.20
Gap, h=10""" | 88.62 | 95.21 | 84.38 | 88.62 | 91.68 | 81.25
Gap, h=10" | 91.24 | 94.39 | 86.12 | 91.24 | 90.60 | 82.66
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Table. 2 Coverage, specificity, and accuracy of protein
secondary structure prediction for cut-off e-values (%)

Q3 Q8
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Table. 3 Comparison of accuracy of protein secondary
structure prediction methods (%)

Q3 Q8
Proposed 93.28 88.79
SSpro[3] 92.91 87.92
DISTILL Porter 4.0[4] - 82.56
PSIPRED 3.3[2] - 80.59
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