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The self-organizing feature map (SOFM or SOM) neural network approach has
been applied to a number of life sciences problems. In this paper, we apply SOFMs
in predicting the resistance of the HIV virus to Saquinavir, an approved protease
inhibitor. We show that a SOFM predicts resistance to Saquinavir with reasonable
success based solely on the amino acid sequence of the HIV protease mutation. The
best single network provided 69% coverage and 68% accuracy. We then combine a
number of networks into various majority voting schemes. All of the combinations
showed improved performance over the best single network, with an average of
85% coverage and 78% accuracy. Future research objectives are suggested based
on these results.

1 Introduction

1.1  OQOverview

The human immunodeficiency virus (HIV-1), the causative agent of acquired
immune deficiency syndrome (AIDS), has been the subject of extensive re-
search in recent years. A good, although somewhat dated introduction to
AIDS research is provided by Watson, et. all

HIV-1 infection has been approached via many treatment pathways. One
of the first was the use of Azidothymidine (AZT) to inhibit the synthesis of
the HIV provirus in vivo. Unfortunately, the HIV virus was able to mutate
in order to resist AZT, eventually overcoming its therapeutic benefits. Two
other popular methods of treating the HIV virus are by attacking the reverse
transcriptase responsible for synthesizing the DNA provirus from the retroviral
RNA, and by inhibiting the HIV protease responsible for splicing the primary
polyproteins produced by the HIV virus into the active proteins necessary for
its replication. Both of these approaches also eventually fail due to mutation
of the viral genome, leading to protease inhibitor resistant viral strains. Most
current therapies involve combinations of drugs aimed at inhibition of both the
reverse transcriptase and the protease.

Artificial neural network (ANN) based self-organizing maps were developed
by Kohonen? SOFM algorithms belong to the unsupervised learning, competi-
tive network class of ANNs. An input vector is introduced to the network, after
which a winning neuron is determined and the weight vectors of all neurons
within a specified neighborhood of the winning neuron are updated? In this
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