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Quantitative structure-activity relationship (QSAR) analysis has been directed to a series of 31 quinone com-
pounds with trypanocidal activity that was performed by chemometrics methods. The trypanocidal activity of
the quinones is related to their redox potential (Epcl). Bidimensional images were used to calculate some pixels.
Multivariate image analysis was applied to QSAR modeling of the redox potential of quinones derivatives by
means of multivariate calibration such as principal component regression (PCR) and partial least squares
(PLS). In this paper we investigate the effect of pixel selection by application of genetic algorithms (GAs) for
PLS model. GAs is very useful in the variable selection in modeling and calibration because of the strong effect
of the relationship between presence/absence of variables in a calibration model and the prediction ability of
the model itself. The subset of pixels, which resulted in the low prediction error, was selected by genetic algo-
rithm. The resulted model showed high prediction ability with RMSEP of 0.0694, 0.0358 and 0.0059 for PCR,
PLS and GA-PLS models, respectively. Furthermore, the proposed QSARmodel with GA-PLS was used for modifi-
cation of structure and their activity predicted.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

Quantitative structure–activity relationship (QSAR) as one of the
most important areas in chemometrics gives information useful for
pharmaceutical chemistry, drug design, toxicology and eventually
most facts of chemistry, and for this reason, several investigations
have been carried out in order to improve the results [1–7]. The QSAR
model is useful for understanding the factors controlling activity, for
the prediction of activity and for designing new potent compounds.
The main aim of QSAR studies is to establish an empirical rule or
function relating the descriptors of compounds under the investigation
of activities or properties. This rule of function is then utilized to predict
the same activities of the compounds not involved in the training
set from their descriptors. The activity that can be predicted with
satisfactory accuracy depends to a great extent on the performance of
the applied multivariate data analysis method, which has provided
the property being predicted and is related to the descriptors.Model de-
velopment in QSAR studies comprises different critical steps such as
(1) descriptor generation, (2) data splitting to calibration (or training)
and prediction (or validation) sets, (3) variable selection, (4) finding

appropriate model between selected variables and activity and
(5) model validation [7].

Among the investigation of QSAR, one of the most important factors
affecting the quality of the model is a method to build the model. The
traditional approach toQSAR relies heavily onmultiple linear regression
(MLR); however, due to the collinearity between descriptors,MLR is not
able to extract useful information from data, and the overfitting prob-
lem is encountered [8]. Multivariate calibration such as PCR and PLS is
a method that can be useful in dealingwith the problem of the unfavor-
able more variable/object ratio and collinearity [9]. The PLS theory and
its application in QSAR are reported by several of the workers [10–15].
Since it is not possible to know a priori which molecular properties
are most relevant to the problem at hand, PLS, like other modeling
methods, are often used in conjunction with optimization techniques
for feature selection [16]. It has already been shown that genetic algo-
rithms can be successfully used as a feature selection technique
[17–26]. A GA is a stochasticmethod to solve optimization problems de-
fined by a fitness criteria applying the evolution hypothesis of Darwin
and different genetic functions, i.e., crossover and mutation. Leardi
[27] demonstrated that GA, after suitable modifications, produces
more interpretable results since the selected variables are less dispersed
than with other methods.

A major step in constructing the QSAR models is finding molecular
descriptors that represent variation in the structural property of the
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Table 1
Chemical structure of quinones and their corresponding Epcl.

Compound Epcl Compound Epcl

0.762⁎ 0.413

0.784 0.784

0.832⁎ 0.793

0.847 0.817

0.871⁎ 0.855

0.899 0.804

0.659⁎ 0.715

0.681⁎ 0.708⁎

0.491 0.443

0.405 0.359

0.789 0.267
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