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1. INTRODUCTION

Quantitative strocture—activity relationship (QSAR), an
important area of drug design and discovery, sarches
information relating chemicil struchore to biological and
pharmacentical activities Nowadsye one cmnot talk about
drug design and discovery without mentioning QSAR. 'QSAR
approaches Tave been applied to jgride lead optimisation and
study action mechanisms of chemical —biological interaction in
modem driy discovery.” (QSAR attempts to find reliable

compuinds 35 ot thepe Truled” can be emploped b0 asess
new chemical entities. Like other data mining technigues,
QSAR & carried out in succesive steps induding dita set
preparation, descriptor caleulation, descriptor selection, model
buil ding, and validation. The success of 2 QSAR study relies
deeply on how each of these steps is performed. '

Chemical sructure, in QSAR studies, & encoded by a variety
of descriptors sach & topologiesl exnstiuticil, Serrmody
namie, quantum hanical functional groups, trical,
shape descriplons, ete.

Because of rasing computational power of handware and
software and the reducing cost for computing and collecting
varions moleculer descriptons, many QSAR moedeling nowasdays
depends on the correct analysis and selection of computed
descriptors 2 independent varidbles for the QSAR modd
formation. [t must be noted that wsually only 2 small sebset of
the caloulated descriptors camies necessmry information far
building 2 mathematical model of the system of interest. I the
siniber of caleuilated descriptors is denoted with i, the varidbile
selection procedure is r y defined 25 selecting the m < n
deseriptors that allow the building of the best QSAR model. It
i possible to constrect models including a1l of the calculated
deseriptors, but there can be many resons for selecting only a
subset of them such as: (i) prediction accuracy of model might
be improved through evchion of redundamt and irelevant
descriptors, (i} the QSAR model to be built & often simpler
and potentially faster when less input descriptors are applied,
then the int erpretability of relationship between the descriptors
and observed activity might be incresed, (i) i the manber of
gt deseriptor & Lige a8 compared to the munber of
molecides of interest, the effective mumber of degrees of
freedom may be too krge for cladating relable estimates of
the QSAR model’s parameters, and (iv) most machine leaming
methods have a lrger time complexity than linear in the
mumber of moleculs andfor number of descriptors, which
prohibits the analyss of data seis with sever] hundred
descriptors”

Descriptor selection is aimed at getting rid of those
caleulated descriptors that are redendant, nobsy, or ireevant
for the model building tasks envisged, in such 2 way that the
dimensonality of input space can be reduced without loss of
important information. Selecting appropriste descripters for
CISAR analyses i a difficull task to sccomplish as there are o
absolute rules that govem this selection However, it is wel-
known, in both chemical and statistical fields, that the accuracy
of regression methods i not menotonic with respect to the

B & N der 10, 2012

reltionships between the varistions in the valses of caleubated
descriptors and the biological activity for 2 series of

g ACS Publications  © 2 smeton Gumcd Sedasy
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