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Hidden Markov Models together with Neural Networks
for Protein Secondary Structure Prediction
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Abstract:

Proteins are built from amino acids sequences. For each amino acid one of the three
structures, helix (H), beta strand(S) or coil(C) are considered as protein secondary structures.
For many proteins the secondary structure are not known. Protein secondary structure
prediction is an important step in three dimensional structure and function determination of
proteins. Neural networks are usually implemented directly for estimating emission
probabilities in hidden Markov models. In this paper a new combined structure of hidden
Markov models and neural networks is applied. We use the predicted structure of neural
network as an initial prediction for estimating emission probabilities of amino acids in a
hidden Markov model. Using this combined structure we have increased prediction precision
of hidden Markov models for protein secondary structure.

Key Words: Hidden Markov Models, Neural Networks, Protein Secondary Structure,
Bayesian Methods
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