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ABSTRACT

Human immunodeficiency virus type 1 (HIV-1) genotypic susceptibility
testing has become an important tool in improving the efficacy of antiretroviral
therapies. In previous clinical trials on patients who failed to suppress viral
replication, the accuracy of genotypic susceptibility testing was restricted by the
genotypic interpretation algorithms. The objective of this research was to overcome
this problem by improving the accuracy of HIV-1 genotypic susceptibility testing
using docking with molecular dynamics (MD) and consensus interpretation
techniques.

In this study, 358 HIV-1 protease sequences and their corresponding ICs
values for six drugs were retrieved from the Stanford HIV RT and protease database.
The wild type protease crystal structures and the mutant sequences were used as the
input to generate the mutant three-dimensional structures. Determination of mutant-
inhibitor binding energy was carried out using docking with molecular dynamics
(MD) technique. Prediction result was expressed as fold resistance of the calculated
inhibitory constant (Xj;) value. Samples with the calculated K; equal to or higher than
the cutoff were defined as having reduced susceptibility to drug. The same set of
sequences was analyzed by the rule-based method provided at the Stanford HIV RT
and protease database and the support vector machine method of Geno2Pheno
interpretation systems. Consensus predictions were then generated for sequences for
which all methods predicted the same result. Predictions that matched the results of
phenotypic susceptibility test were classified as correct.

The docking with MD achieved 73% accuracy for six drugs with 72%
concordance with the rule-based and the support vector machine methods. The
consensus predictions had higher overall accuracies than any of the methods
considered individually. This suggests that genotypic interpretations should not rely
on a single interpretation system and that decisions about therapeutic regimens may
be undertaken with higher confidence when consensus results are obtained.
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