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We present a Bayesian framework for elucidating spatial preferences of recombination break-
points using molecular sequences of multiple HIV recombinants. Recombination events are
represented as parameters of a phylogenetic change-point model with a spatially smoothed
prior on break-point locations. We use a Gaussian Markov random field (GMFR) prior
to achieve smoothing of site-specific recombination log-odds. The posterior distribution of
all model parameters is approximated with Markov chain Monte Carlo (MCMC) sampling.
The small number of observed recombinant sequences complicates discriminating between
preferential and uniform distributions of break-points. We propose to test the recombination
hot-spot hypothesis using Bayes factors and show how to calculate them using an MCMC
sample from the posterior. We modify our GMRF prior on recombination log-odds in order
to model association of recombination frequency and local sequence properties, such as RNA
secondary structure and sequence similarity. Such modification not only improves precision
of the hot-spot mapping, but also allows us to examine several candidate features of the HIV
genome and test their impact on the spatial variation of recombination occurrences. Analysis
of recombinant sequences, derived from the HIV gag coding region, suggests a hot-spot in
this part of the genome, promoted by RNA stem loop elements.


