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ABSTRACT: Probabilistic DNA sequence models have been intensively applied to genome research. Within the evolutionary biology framework, we investigates the feasibility for rigorously estimating the probability of a set of orthologous DNA sequences which evolve from a common progenitor. We propose Monte Carlo integration algorithms to sample the unknown ancestral and/or root sequences a posteriori conditional on a reference sequence and apply pairwise Needleman-Wunsch alignment (1970) between the sampled and non-reference species sequences to estimate the probability. We apply our algorithms to a set of CREB promoters among Human, Mouse and Rat. 

