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We introduce a novel Bayesian model-based method for simultaneously classifying proteins into
evolutionary groups and identifying conserved areas in the amino acid sequences within the
groups. Biologically relevant information of the characteristics of conserved areas is used in the
formulation of the model to significantly increase the power to detect different groups. Our
model recognizes the areas in the sequences that are relevant for classification purposes and
regards other areas of the sequence as noise. We have implemented the method using a fast
stochastic optimization algorithm that yields a classification associated with the maximum
estimated posterior probability. The algorithm has been shown to have high specificity and
sensitivity in simulated and real data analyses.
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