A data base of minimally frustrated alpha-helical segments extracted from
proteins according to an entropy criterion
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Supervised Neural Networks have been proved to be some of the most efficient tools to predict
secondary structure of proteins from their aminoacid sequences. We developed a method that is able
to evaluate the reliability of the predictions and the stability of helical structural motifs. A neural
network with a 13 residue-long input window and a 2 neuron output is trained to recognize 2
classes: residues that have or not have a native a-helical structure in the protein data base. The two
activations of the output neurons are interpreted as the probabilities for the central residue of the
input fragment to be or not to be in helical structure and the Shannon entropy of the output is used
as a measure of the prediction reliability [1].

A data base of minimally frustrated alpha helical segments is then defined by filtering a set
comprising 822 non redundant proteins, which contain 4783 alpha helical structures. The data base
definition is performed using the neural network-based alpha-helix predictor, whose outputs are
rated according to an entropy criterion. A comparison with the presently available experimental
results indicates that a subset of the data base contains the initiation sites of protein folding
experimentally detected and also protein fragments which fold into stable isolated alpha-helices.
This suggests the usage of the data base (and/or of the predictor) to highlight patterns which govern
the stability of alpha helices in proteins and the helical behavior of isolated protein fragments.
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