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We present a method for predicting protein structures based on a digital computer
of neural networks. The neural networks learned from existing protein how to predict the
secondary structure of amino acid sequences. The amino acid properties of amino acids such
as hydropathy, hydrophobicity, helical tendencies and amino acid side chain properties were
used as input vector. These properties were coded into the amino acid sequences and used as
input patterns for both training and testing. Seventy amino acid sequences and twenty-eight
amino acid sequences from different proteins were used for training and testing respectively.

The percent predictions accuracies of ‘the existence of helix, sheet and turn
structures using in the same network were lower than the prediction from separate networks.
Each property gave the highest prediction accuracies for helix structure prediction. Properties
can be ranked by their abilities to predict protein secondary structures as follow: (1.1) Amino
acid side chain properties gave the highest accuracy for the prediction of the existence of
helix, sheet turn in the same network, the existence of sheet and tumn structure, percent helix,
sheet (3 groups) and percent helix (2 groups). (1.2) Hydropathy (2 groups) gave the highest
accuracy for the prediction of the existence of helix structure, percent helix and percent sheet
(6 groups), percent tum (3 groups) and percent sheet (2 groups). (2) Hydropathy (7 groups)
gave the highest accuracy for the prediction of percent sheet and turn (6 groups) and percent
_sheet (3 groups). (3) Hydrophobicity gave the highest accuracy for the pred:cuon of percent
helix (2 groups).

The range of percent accuracy prediction from all properties for helix, sheet and
" turn were between 85-100%, 70-85% and 45-70% respectively. The range of percent
accuracy from all properties for predictions of percent helix, sheet and turn (6 groups of 0%,
1-20%, 21-40%, 41-60%, 61-80% and 81-100%) were 35-65%, 30-50%% and 25-50%
respectively. The percent accuracies for percent helix, sheet and turn (3 groups of 0%, 1-50% -
and 51-100%) were 65-85%, 60-80% and 50-65% respectively. The percent accuracies for

percent helix and sheet (2 groups of < 15% and > 15%) were 60-80% and 60-75%
respectnvely The percent of secondary structure prednctxon is useful for the folding classes
prediction.
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