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One of the main problems in HIV therapy is the rapid emergence of drug resistant viral mutants.
Optimal therapies should be based on the resistance tests performed individually for every new
patient. In genotyping, a widely used assay for drug resistance testing, information encoded
in the viral genes is used to predict drug resistance. A panel of experts semiannually issues
a set of rules for predicting resistance from the sequence. These rules are based on the cur-
rently available experimental data. Although accurate, the rules cover (are applicable to) only
a limited number of observed cases.

Developing a model of the "viral genes-resistance" relationship is a complex problem. Current
approaches use computer-based learning techniques to construct models of this relationship,
with the best available classifiers being based on so-called neural networks and decision trees.
Since the interpretation of these models is difficult, and does not provide optimal solutions, it
would be useful to obtain models that are optimal, easy to interpret by life scientists and cover
the greatest possible number of observed cases. The objective of this project was to develop
new techniques for predicting resistance of HIV viruses to the drugs that belong to so-called
NRTI class.

I addressed this problem with a novel approach based on mathematical rough set theory that
aims at analysis of imprecise, uncertain and incomplete information. It produces legible, inter-
pretable rules for classification. I constructed classifiers for predicting drug resistance from the
sequence of the viral genes. It transpired that the classifiers performed at a level comparable
to that of their already existing counterparts. Every single classifier was based on a number of
IF-THEN rules that can be easily interpreted by the natural scientist and can help to reveal the
mechanisms underlying the resistance.

Computer-aided methods can be also used to select significant features that are important in
the process of constructing a classifier. I applied an random forest approach to find the set of
positions in the viral genome that are likely to contribute to the resistance to anti-viral drug,
Abacavir. All the 10 positions selected by the panel of experts were re-discovered. I also found
that 7 positions considered to confer to the resistance to the other drugs are likely to play a role
in the resistance to Abacavir. Moreover, some 15 new positions, previously not associated with
the resistance phenomenon, were found. They are close structural neighbors of the already
known positions, supporting the assumption that they play a role in resistance to the drug.

My future research will focus on the interpretation of the rules used by the classifiers. An
attempt to verify the role of the newly discovered positions in the resistance phenomenon will
also be made.
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