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ABSTRACT

This research project is an analysis of drug structure by Partial Least Squares Regression
Methods (PLS1 and PLS2). The objective is to find correlation between each structural descriptor
and the activity of the selective HIV-1 inhibitors based on data from the following 3 sources.

1). Protein Data Bank (PDB) where inhibition constant (pK,) was used as the activity.

2). National Cancer Institute (NCI) where the effect concentration 50% (pEC,,) was used
as the activity to construct a training set.

3). Chemical Database where structures of effective substance contained in Thai herbs
were used as test set under assumptions that they have never been previously studied and the
activity has to be predicted.

Results from PLS1 analysis are as followed:

1). Model from The Protein Data Bank’s database gave a low adjusted coefficient of
multiple determinations ( R; ). For example, a group containing 38 samples (25 samples for
training set and 13 samples for test set) which has 192 independent variables and dependent

variables was pK, gave a R; =0.2461.



2). Only a few groups of the model from The National Cancer Institute’s database have a
high Ra2 such as a group that contained 16 samples (11 samples for training set and 5 samples for
test set) which has 131 independent variables and dependent variables was pEC,;, gave a R; =
0.9653

3). Prediction of pK, value of Thai herbs’ effective substance structure yielded number
closed to that of pK. on some component. The same thing happened when we tried to predict
pEC,.

PLS2 analysis yielded the following results:

1). Model from The Protein Data Bank’s database gave a low R; such as 0.1085 and
0.6304 from a 22-sample-group (15 samples for training set and 7 samples for test set) which
consists of 191 independent variables and pK, and logP as dependent variables, respectively.

2). The National Cancer Institute’s database showed only a few groups in which model
gave a moderate R; . For example, a 12-sample-group (8 training set samples and 4 test set
samples) with 131 independent variables and pEC,, and logP as dependent variables gave R;
values 0f 0.4360 and 0.6781, respectively.

Based on the results from both analytical techniques (PLS1 and PLS2), we can conclude
that the chemical structures are very similar when model has a high R; value. Conversely, model
from a low R; data set has less similarity. The model from this set of data can be used as a
reference in the future. Despite of many limitations involved in this study, the PLS1 and PLS2 are

very useful in the prediction of activity and can also be adapted to be used in the prediction of

Chemical attribute in a similar structure.



