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RDFO55v

G2p
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gpmax

WHIM descriptors

2D frequency

fingerprints

2D autocorrelation

2D autocorrelation

Information indices

3D-MOoRSE descriptors

RDF descriptors

WHIM descriptors

edge adjacency indices

Charge descriptors
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2nd component shape directional WHIM
index/unweighted

Frequency of S - Cl at topological distance 07

Moaran autocorrelation —lag5/Weighted by
atomic masses

Geary autocorrelation —lag 6/ Weighted by
atomic polarizabilities

Structural information content (neighborhood
symmetry of 3-order)

3D-MoRSE- signal 30/Weighted by atomic
van der waals volumes

Radial Distribution Function -5.5/Weighted
by atomic van der waals volumes

2st component symmetry directional WHIM
index/ Weighted by atomic polarizabilities

Eigenvalue 08 from edge adj matrix weighted
by dipol moments

Maximum positive charge
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Abstract

In the first section of this study, quantitative structure — activity relationship
(QSAR) models were constructed for predicting the anti-HIV activity of some pyridinone
derivatives. The group contribution and the stepwise multiple linear regression methods
were used for variable selection. Then the best descriptors were applied as input for
QSAR modeling using random forest (RF) and artificial neural network (ANN)
techniques. In modelling methods based on random forest the data set was divided into
training set and test set including 43 and 10 compounds, respectively. Effective
parameters of RF method including Nt and Mtry were optimized using the training set.
For ANN modeling the data set was divided into training set, validation set and test set
including 37, 8 and 8 compounds, respectively. ANN model was optimized too and the
best model was selected. The validation study of the RF and ANN models was performed
by prediction of the activity of the test set compounds and the correlation coefficients
for RF and ANN model are 0.929 and 0.935 respectively.

In the second section, RF and ANN models were constructed and the ability of prediction
of anti-HIV activities for some of thiazole derivatives were investigated. The data set was
divided into training and test set containing 18 and 6 chemical, respectively. The
stepwaise regression method was used to select the most important descriptors. The
validation study of the RF and ANN models was performed using test set compounds.
The correlation coefficients obtained for test set were 0.982 and 0.896 for RF and ANN
respectively. The results obtained showed proper prediction power of the proposed

models.

Keyword: QSAR, Anti-HIV, Atrtificial neural network, Random forest, group

contribution
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