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ABSTRACT

A new method, PATHd8, for estimating ultrametric trees from trees with edge-lengths proportional to the number of substitutions is proposed. The method allows for an arbitrary number of reference nodes for time calibration, each defined either as absolute age, minimum age or maximum age, and the tree need not be fully resolved – polytomies are allowed. The method is based on estimating node ages by mean path lengths from the node to the leaves, but correcting for deviations from a molecular clock suggested by reference nodes. As opposed to most existing methods allowing substitution rate variation, the new method smoothes substitution rates locally, rather than simultaneously all over the whole tree, thus allowing for analysis of very large trees. PATHd8, which is implemented in freely available software, is compared with the most frequently used other methods for estimating divergence times on three separate data sets. From these comparisons PATHd8 give similar results to other methods, the biggest difference being between the Bayesian autocorrelation method and the rest, the Bayesian trees being more smoothed. A clear advantage with PATHd8 is that it is more or less instantaneous even with trees having several thousand leaves, whereas other programs often run into problems when analysing trees with hundreds of leaves.



