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Abstract

This paper describes the discrimination of �- conformational pattern classes for protein

amino acid residues which were de�ned in our previous works. Statistical discriminant

analysis technique has been employed for the present analysis. Each residue was charac-

terized by its peripheral physicochemical environment. The environment was described in

a vector representation of which components involve Van der Waals volume, hydrophobic

parameter �, and partial charges of a carbon atom, hydrogen atom of NH and oxygen

atom of C'O of ten neighbor residues (�ve neighbors in each terminal side of the target

residue). The discriminant functions obtained with 67 proteins taken from the PDB �le

correctly discriminated 58.3% of the residues for their conformational pattern classes.

1 Introduction

Protein higher structure prediction is one of very important problems in molecular biology and

protein engineering. Much e�ort has been spent on predicting the higher structures of proteins

from their amino acid sequences. However, no fully successful methods for the problem has yet

been established. Obviously, this problem requires exhaustive analysis of the relations between

the partial conformation of the main chain and the related peptide segments and deep under-

standing of those relationships. The authors have been investigating the relationships between

amino acid sequences and higher structure of proteins, aiming to apply the results to the higher

structure prediction of proteins. In our previous paper, the �- conformational clustering of

protein amino acid residues showed that there are two to �ve of typical conformational pattern

classes for twenty kinds of amino acid residues[1]. The representative local three-dimensional

structural features of the each conformational pattern class were also examined[2]. In the

present paper, we will discuss on class discrimination of �- conformational pattern clusters of

protein amino acid residues which were obtained in our previous work.
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2 Method

The peptide fragments which consists of eleven amino acid residues (i.e. a center residue

referred to as a target amino acid residue; TA, and �ve neighbor residues on each side of the

target residue) were prepared from the set of sixty seven proteins taken from the Protein Data

Bank. These peptide fragments were grouped into �ve classes (A, B ,L ,X and Y) which were

de�ned in our previous work according to the �- conformational pattern of the TA for every

kind of the TA residue. The development of discriminant models was carried out by ordinary

statistical discriminant analysis technique. Environment description vector (EDV) method

based on physical and chemical properties of amino acid residues was used for the description

of the peripheral environment of each TA . In the present work, the �ve neighbor residues

at each side of the TA were considered in the environment description, and the following �ve

physicochemical parameters (Van der Waals volume, hydrophobic parameter �, and partial

charges of a carbon atom, hydrogen atom of NH and oxygen atom of C'O of the main chain)

were used as environment descriptors of each residue. Therefore, each EDV is described as a

�fty-dimensional vector.

3 Result and Discussion

The discriminant models of the conformational pattern classes of protein amino acid residues

were developed by the linear discriminant analysis. The discrimination rate of the confor-

mational pattern classes for 14,723 residues from 67 proteins was 58.3% in the total average.

Obviously the obtained models can be used to predict the conformational pattern classes of

amino acid residues from the other proteins. The discriminant models were applied to the pre-

diction of the conformational pattern classes of new 26 proteins (3,806 residues). The models

correctly classi�ed 53.2% of the total residues. These results suggest that the current approach

with environment description vector could be applicable for the prediction of the �- confor-

mational pattern classes.
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